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Formerly  Professor  of  Literature  at  the  Istituto  di  etudj  superiori  at  Florence.  1 
Author  of  Sloria  delta  letteratura  Itaiiana;  &c.  I 

AOGCSTE  BOUDINHON,  D.D.,  D.C.L.  J 
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Abthur  Eknest  CowiEY,  M.A.,  Lrrr.D. 

Sub-Librarian  of  the  Bodleian  Library,  Oxford.    Fellow  of  Magdalen  College. 

Albert  Charles  Lewis  Gotihilf  GOnther,  M.A.,  M.D.,  Ph.D.,  F.R.S, 

Keeper  of  Zoological  Department,  British  Museum,  1875-1895.  Gold  Medallist, 
Royal  Society,  1878.  Author  of  Catalogues  of  Colubriue  Sjialus,  BatriKkia  Satienlia, 
and  Fishes  in  the  British  Museum \  RtptUts  of  British  India;  Fishes  of  Zantibar; 
Reports  on  the  "  Chailenier  "  Fishes;  So:. 

Rev.  Alfred  Ernest  Garvie,  M.A.,  D.D. 

Principal  of  New  College,  Hampatead.    Member  of  the  Board  of  Theolo|[y  and  the , 

Board  of  Philosophy,  London  University,     Author  of  Studies  in  the  inner  Life 

of  Jesus;  &c 
Augustus  Edward  Hough  Love,  M.A.,  D.Sc,  F.R.S. 

Sedleian   Professor  of   Natural   Philosophy   in   the   University  of  Oxford.      Hon.  J 

Fellow  of  Queen's  College,  Oxford ;  formerly  Fellow  ol  St  John's  College,  Cambridge.  | 

Secretary  to  the  London  Mathematical  Society. 
Alexander  Francts  Chamberlain,  A.M.,  Ph.D. 

Assistant  Professor  of  Anthropology,  Clark  University,  Worcester,  Massacliusetts.  J  IndlUlS,  North  AnuriCML 

Member  of  American  Antiquarian  Society;  Hon.  Member  of  American  Folk-lore  ] 

Society.    Author  1^  The  CkUd  and  Childhood  in  Folk  Thought. 
Major  Arthur  George  Frederick  Grifyiths  (d.  igo8). 

H.M.    Inspector  of   Prisons,   1878-1896.     Author  of   The  Chronicles  of  Neii)gaU;-\ 

Secrets  of  the  Prison  House;  &c.  ' 

Sir  Archibald  Geikie,  LL.D. 

See  the  biographical  article,  Geikih,  Sir  A. 

Rev.  Alexander  Gordon,  M.A.  J ,. 

Lecturer  00  Church  History  in  the  University  of  Manchester.  \ 

Sir  Alfred  George  Greenhill,  M.A.,  F.R.S.  r 

Formeriy  Professor  of  Mathematics  in  the  Ordnance  College,  Woolwich.    Author  J  nuj-»™«k.«r». 

of   Differential  and  Integral   Calculus  with   Applications ;   Hydrostalies;   Notes   on']  ByoromeeilftaiOS. 

Dynamics;  &c  L 

Sir  A.  Houtum-Schindler,  C.I.E.  f ,  ,.,.-       / .    .    ,, 

General  in  the  Persian  Army.    Author  of  Eastern  Persian  Irak.  \  *»»''*''      U"  P^'>- 

Agnes  Mary  Clerke.  r„              _._,  ., 

See  the  biographical  article,  Clerkb,  A.  M.  \  Huygens,  ChristUan. 

Alfred  Newton,  F.R.S.  /ihu-  iidwi 

See  the  biographical  article,  Newton,  Alfred.  i  ""*'  icterus. 

Albrecht  Socin,  Ph.D.  (18^-1809),  f 

Formerly  Professor  of  Semitic  Philology  in  the  Universities  of  L«pzig  and  Tiibingen.  ■)  Irak-AraW      (in  part). 

Author  of  Arabische  Grammalik;  &c.  \_ 

Arthur  Smith  Woodward,  LL.D.,  F.R.S.  | 

Keeper  of  Geology.  Natural  History  Museum,  South  Kensington.     Secretary  of  * 

the  Geoli^cal  Society,  London. 
Arthur  Wd-uam  Holland. 

Formerly  Scholar  of  St  John's  College,  Oxford.     Bacon  Scholar  of  Gray 

1900. 

Alfred  William  Pollard,  M.A. 

Assistant  Keeper  of  Printed  Books,  British  Museum.     Fellow  of  King's  College, 

London.     Hon.  Secretary  Bibliographical  Society,     Editor  of  Books  about  Books 

and  Bibliograpkica.     Joint-editor  of  The  Library.     Chief  Editor  of  the  "  Globe  " 

Chaucer. 
Alexander  Wood  Renton,  M.A.,  LL.B. 

Puisne  Judge  of  the  Supreme  Court  of  Ceylon.    Editor  of  Encyclopaedia  of  the 

.iMa'S  of  England. 
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I-'urnivfly  liiiix.-ctor  of  Mllitury  Education  in  India.  L 

Cablton  HirNTLKY  Haviw,  A.m.,  Ph.D.  f. 
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CliAKi.Kii  Ravuond  Hkailkv,  M.A.,  D.LiTT.,  F,R.G.S.,  F.R.Hist.S. 

I'riiffMMir  iif  MikIitii  IliRlury  in  the  University  of  Birmingham.  Formerly  Fellow 
iif  Merlon  (.'olliin',  Oxford;  ami  University  Lecturer  in  the  History  of  Geography. 
i.nlliiilil  I'riseman,  Oxford,  iSHg.  Lowell  Lcrturer,  Boston,  1908.  Author  of 
lltnry  tkt  NoKitaUfi  Tlu  Davm  0}  iioitm  Otopapky;  &c. 

V^ileilT/rTvin-wiail  un<l  Rominre  UnguaRe.,  University  of  Milan,  \  ***""  I*n«»>»B»  («  ?»0. 

OlAU'TON  TllOMAS  LitWIS,  I'H.D.  (1834-1904). 
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C,  W*.  Citni.  WkATHKHLV,  {  ,„.,_♦  e-v-.*, 

ForuMTlj-  SihtJwr  of  Uuecn's  College,  O.vford.    Barrister-at-Uw,  Inner  Temple.       \  "™°'  bodoob. 

D.  B.  Hft.  DttNi'AN  lli.At-K  Mahionald.  M.A.,  D.D.  {* 

Troti'iuiir  tif  Semitic  lijtnuuagrx,  llurtford  Thcolo{{ii'ul  Seminary,  l'.S.A.  Author!  i^s— 
..f  i'lfX^.'ImrM  of  UfiiimTk^itoiy,  JtvUbnutrmr  am4  ComslUuliimat  rhtory;]  ™»"' 
:>tl*,HimJr0mIhnKlMUumilitiitioiuAUilMd*aM4LifrinlsUtmi&c.  I 

D.  0.  N.  Pavib  (Ikokok  Hiwarth,  M.A.  f 

Ki'*^|iicr  of  ihr  .Aiihmoltvin  MuM'um.  Oxford.    Fellow  of  Magdalen  College,  Oxford.      Ignli^  [in   pari)- 
l"i-ll.iw  itT  the  llrili^h  Academy.    E^1•a^■ntcd  at  Paphos,  i8S8:  .N'aucratis,  1899  andS  i—nJ. 
>0>\\;  Kphom*.  lgiM-"»"!(:  -^ssiut.  iQOft-ioo;:  Director,  British  School  at  .\thens,      "■""*• 
|{ig;-)W>o;  Uinvior.  Cretan  Exploration  Funil,  1699.  ( 

D.  R.  1>AVID  llANNAY.  [ 

Kortnei^-  nriti^h  Xitv-Coniwil  at  Ran-etuna.     Author  of  Shcrt  iiinory  «■/  Rov^i  iBptwOMBt 
.Ytir,v,  iJi^-iiVA";  /.('V  <■/  Emilia  ViuUliir;  &c.  '  '      I 

D.P.T.  Doxun  K»*\-vns  T«>\Tv.  f 

Aulhi^r  <<>'   f'A.«».v.<  in   Mmirol  .'(M/vm;  cnniprising   Tkr  CUusititl  Conttrlo,   rhe'i  iMtnUMntatiOK, 
tiWJ.Vv  r«Mli>-Hj.  and  aiMl^i>c<c  of  niaoj'  other  dii^ical  works.  I 

D.S.M.  I>»v..«t^  SirHfiiHM>  Mw-tVii,  M.A.^LL.D.  f 

KiviH-i  iif  iheN«tioiMKli«ller\-iil'Briti!h,\rt  (TateCpalleryl.  LrclureroniheHistorv^ 
itl  Art,  l'i>i\>T»i(y  ».\4kv*,  Lomkin:  FeUow  of  I'nivwsiiv  CiJlege,  London.  1 
.\utht«  iif  XiiuU*n;k  Cfntmrv  Arti  &i\  >- 

E.  A.  N.  K»>«  w  AirRM*  MiwHiN.  M,A,.  F,/.S,  f 

IVWessfcir  <i(  l't\tx^»*»i**s>  in  the  Cuiwrsity  irf  London.    Kormoriv  Fellow  iif  Meiton  } 
l\Jlrs»N'*^f>'''l;a<*»lLe\'tuferi»nCikrajvtMli\v.\iwt»>my  in  thel'ni\'er!at>-p(Oi\fi>id. 
.\uih.«  of  "■  S(HM^p-s  and  Spot^>I^t•  "  in  lankester's  TtiUisr  im  Zimeiy:  Jtr.  >- 

t  Br,  FKNKsr  Hvrkcr.  M..V  f 

K.  !K>«  Aihl  I  ecturer  in  MoiWn  HisKirv.  St  John's  Coll(s«.  Oxfoid.  Fonmrlv  \ 
Felk>w  anti  Tutur  <of  Menon  OoikfT.   Cr»\vn  ^-hi>l»r,  i&is.  '   { 

1,  Bl*.  »«iv  BtUTfff  li.  M.B,.  F.R.C.P..  F.R.S.  (E.iin.V  r 

,\fH.'4ani  l^yskiaifc  Koyil  ln:imvu-y.  Edinburyrh.  "■ 

K.CB«  RhWT  RsY,  Kpwakd  C\-TM»rRt  Bnirju  0,S.B,.'DXnT.  ,' 

AUvt  ,•*  IVi«n«ylr  AWvv,  R»!h,  AutlHir  <4  "  The  Lau$iae  Hntor?-  trf  hUadius  "  - 
in  t  a«i>>^(r  r<r.M$  aM  .'^-wt.r^. 
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Edmund  Knecht,  Ph.D.,  M.Sc.TECK.(Manchesterl,  F.I.C. 

Professor  of  Technological  Chemistrj-,  Manchester  University.  Head  of  Chemical 
Department,  Municipal  School  of  Technology,  Manchester.  Examiner  in  IJyeing, 
City  and  Guilds  of  London  Institute.  Author  of  A  Manual  of  Dyeing;  &c.  Editor 
of  Journal  qf  Ihe  Society  of  Dyers  and  Colottrisls. 

The  Right  Rev.  the  Bishop  of  Lincoln  {Edward  Lee  Hicks). 

Honorary  Fellow  of  Corpus  Christi  College,  Oxford.  Formerly  Canon  Residentiary 
oi  MantJiester.  Fellow  and  Tutor  of  Corpus  Christi  College.  Author  of  Manual 
of  Greek  Historical  Inscriptions ;  &c. 

Edcard  Meyes,  Ph.D.,  D.LiTT.(Oxon.),  LL.D. 

Professor  of  Ancient  History  in  the  tniversity  of  Berlin.  Author  of  Geschichte  des 
Atterlkums;  Ceschichle  des  aittn  Aegypiens;  Die  Israelilen  und  ikre  Nachbarstamme. 

Sir  Edward  Maunde  Thompson,  G.C.B.,  I.S.O.,  D.C.L.,  Lrrr.D.,  LL.D. 

Director  and  Principal  Librarian,  British  Museum,  1898-1900.  Sandars  Reader 
in  Bibliography,  Cambridee,  1895-1896.  Hon,  Fellow  of  University  College, 
Orford.  Correspondent  of  the  Institute  of  France  and  of  the  Royal  Prussian 
Academy  of  Sciences.  Author  of  Handbook  of  Creek  and  Latin  Palatopapky. 
Editor  of  Chronicon  Angliae.  Joint-editor  of  publications  of  the  Palaeographical 
Society,  the  New  Palaeographical  Society,  and  of  the  Facsimile  of  the  Laurendan 
Sophocles. 

Eduomd  Owen,  M.B.,  F.R.C.S.,  LL.D.,  D.Sc. 

Consulting  Surgeon  to  St  Mary's  Hospital,  London,  and  to  the  Children's  Hospital, 
Great  Ormond  Street;  late  Examiner  in  Surgery  at  the  Universities  of  Cambridge, 
Durham  and  London.    Author  of  v4  Manual  of  Analomy  for  Senior  Students. 

Frank  Albert  Fetter,  Ph.D. 

Professor  of  Political  Economy  and  Finance,  Cornel!  University.  Member  of  the 
State  Board  of  Charities.    Author  of  The  Principles  of  Economics ;  &c 

Fbedericx  Cornwalus  Conybeare,  M.A.,  D.TH.(Giessen). 
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Francis  John  Haverfield,  M.A.,  LL.D.,  F.S.A. 

Camden  Profeesor  of  Ancient  History  in  the  University  of  Oxford.  Fellow  of 
Braaenose  College.  Fellow  of  the  Bntish  Academy.  Formerly  Censor,  Student, 
Tutor  and  Librarian  of  Christ  Church,  Oxford.  Ford's  Lecturer,  1906-1907. 
Author  of  Monographs  on  Roman  History,  especially  Roman  Britain;  &c. 

FRANaa  Llewellyn  GRiFmH,  M.A.^  Ph.D,,  F.S.A.  f 

Reader  in  Egy^tohMp',  Oxford  University.  Editor  of  the  Archaeolc^cal  Survey  J 
and  Archaeofogical  Reports  ol  the  Egypt  Exploration  Fund.  Fellow  of  Imperial  | 
German  Archaeological  Institute.  l 

Frederick  Peterson  M.D.,  Ph.D.  [" 

Professor  of  Psychiatry,  Columbia  University.  President  of  New  York  State  t 
Commission  in  Lunacy,  1902-1906.    Author  of  Mental  Diseases;  &c  { 

Francis  Sauvel  Philbrick,  A.M.,  Fh.D.  [ 

Formerly  Fellowof  Nebraska  State  University,  and  Scholar  and  Resident  Fellow  of  ■{ 
Harvard  University.    Member  of  American  Historical  Association.  l 

Francis  Watt,  M.A. 

Barrister-at'Law,  Middle  Temple.    Author  of  Law's  Lumber  Room. 
Frederick  Wiixiam  Rudler,  I.S.O.,  F.G.S. 

Curator  and  Librarian  of  the  Museum  of  Practical  Geology,  London,  1879-1903. 

President  of  the  Geologists'  Association,  1667-1849. 

Frederick  York  Powell,  D.C.L.,  LL.D.  J 

See  the  biographical  article,  Powell,  Frkdbbick  Yore.  '^ 

George  A.  Bodlences,  F.R.S.,  D.Sc.,  Ph.D.  r 

In  charge  of  the  collections  of  Reptiles  and  Fishes,  Department  of  Zoology,  British 
Museum.    Vice-President  of  the  Zoological  Society  of  London. 

George  Abraham  Griebson,  C.I.E.,  Ph.D.,  D.Litt. (Dublin). 

Member  of  the  Indian  Civil  Service,  1873-1903.  In  charge  of  Linguistic  Survey 
of  India,  1898-1902.  Gold  Medallist.  Royal  Asiatic  Sodety,  1009.  Vice-President 
of  the  Royal  Asiatic  Society.  Formerly  Fellow  of  Calcutta  University.  Author 
of  The  Lanpiages  of  India;  Sec. 

Grenville  Artbvr  Jahes  Cole.  r 

Director  of  the  Geological  Survey  of  Ireland.  Professor  <rf  Geology,  Royal  College  J 
at  Science  for  Ireland,  Dublin.    Author  of  Aids  in  Practical  Get^gy;  &c.  (^ 

Sir  George  Christopher  Molesworth  Birdwood,  K.C.I.E.  J" 

See  the  biographical  article,  BiRDWooD,  Sir  G.  C.  M.  \ 

Geoxce  Francis  Hnx,  M.A.  r 

Assistant  in  Department  of  Coins  and  Medals,  British  Museum.  Author  of  \ 
Sources  for  Greek  History  47^-43'  B.C. ;  Handbook  (if  Greek  and  Soman  Cains ;  &c.  1 
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George  Gordon  Coulton,  M.A.  r 

Birkbeck  Lecturer  in  Ecclesiastical  History,  Trinity  College,  Cambridge.    Author  ■( 


of  Medieval  Studies;  Chaucer  and  kis  Engltmd;  Ac- 


George  Herbert  Carpenter,  B.Sc.  (Lond.). 

Professor  of  Zoology  in  the  Royal  College  (rf  Sdence,  Dublin.     Author  of  Insects: 
their  Structure  and  Lif^. 
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I  lehneumiHi-I^; 
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"^"s^^wrof  the  Kingdom  of  Italy.     Professor  of  Comparative  Grammar  at  theJ  Italiin  Langue*  (m*  ^0- 

University  of  Milan.     Author  of  Codue  Islandese;  &c,  L 

George  Jaweson,  C.M.G.,  M.A.  f 

Formerly  Consul-General  at  Shanghai,  and  Consul  and  Judge  of  the  Supreme  Court,  i  Hwang  Ho. 

Shanghai.  <- 

Gdstav  KrCger,  Ph.D.  f 

Professor  of  Church  History  in  the  University  of  Giessen.   Author  of  Dm  Pa^Mtim;'' 

&c. 
George  Percival  Mddge,  A.R.C.S.,  F.Z.S. 

Lecturer  on   Biology,  London  Hospital  Medical   College,  and  London  School 

Medicinefor  Women,  University  of  London.    Authorof^j  TextBook  of  Zoology;  ' 

Very  Rev.  George  William  Eitchin,  M.A.,  D.D.,  F.S.A. 

Dean  of  Durham,  and  Warden  of  the  University  of  Durham.  Hon.  Student  of 
Christ  Church,  Oxford.  Fellow  of  King's  College,  London.  Dean  of  Winchester, 
1883-1894.    hxxihot  (A  A  Bist^y  oj  Fr<Mce\  &x. 
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Influbation  ud  InealntoK. 


Rev.  Griffithes  Wheeler  Thatcher,  M.A.,  B.D. 

Warden  of  Camden  Colleee,  Sydney,  N.S.W.  Formerly  Tutor  in  Hebrew  and  Old 
Testament  History  at  Mansfield  College,  Oxford.  Author  of  a  Commentary  on 
Judges;  An  Arabic  Grammar;  &c. 


Hugh  Chisholu,  M.A. 

Formerly   Scholar  of  Corpus  Christi   College,   Oxford.      Editor  the   I 
of  the  Encyclopaedia  Brilannica;  Co-editor  of  the  loth  edition. 


Button,  UMoh  von. 

Ibn  'Abd  RsbblU; 
Voa.  'AraU;  Ibn  AUur; 
Ibn  Dunid;  Ibn  FindT; 
Dm  Find;  Ibn  H«an; 
Ibn  Hlsbun;  Ibn  Is|^i 
Ibn  Jubilr;  Ibn  KbaHun 

(*«  part); 
Ibn  KhaUHOn; 
Ibn  QutiUbft;  Ibn  9a'd; 
Ibn  TuIaQ;  Ibn  DuiU'a; 
IbnUum  Al-lUufiff. 

\  Iron  Huk;  Isnwil. 
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H.T.A. 
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H,|»,.,  L.  HBO.E88V,  M.D.,    (Bra..)  L  R.C.P.I..  L.R.C.SI.  { ^>^  otatrartlolL 

Henry  Marion  Howe,  A.M.,  LL.D.  [ 

Professor  of  Metallurgy,  Columbia  University.    Author  of  MelaUurgy  of  Slal\  &c.  L '"''  *"*  *'••'• 

Henhy  Newton  Dicksou,  M.A.,  D.Sc,  F.R.G.S.  f 

Professor  of   Geography.    University   College,    Reading.      Author  of   Elementary]  Indian  OOMn, 
MeleoroUtgy;  Papers  on  Oteanography ;  &c.  I 

Hermann  Oelsner,  M.A.,  Ph.D.  f 

Taylorian  Professor  of  the  Romance  Languages  in  University  of  Oxford.     Member  ( 
of  CouncU  of  the  Philological  Society.     Author  of  A  History  of  Prin>encal  Literature;  \ 


a  Free  Church;  and  Personal  Idealism. 


Italian  Uteratuie  (in  part).. 
IndncOon. 


Rev.  Herbert  Tbouas  Andrews. 


Author  of  the 


\  IbQ  Batnta  (in  part). 


"  Century  Bible." 

Sir  Henry  Yule,  K.C.S.I.,  C.B, 

See  the  biographical  article.  Yule,  Sir  Henrv. 
'  Israel  Abrahams,  M.A. 

Reader  in  Talmudic  and  Rabbinic  Literature  ii 
Formerly  President,  Jewish  Hiatcwical  Society  i 
History  of  Jeaish  LUeralute;  Jewish  Life  in  the  Middle  Ages;  Sec. 

John  Ambrose  Fleming,  M.A.,  F.R.S.,  D.Sc, 

Pender  Professor  of  Electrical  Engineering  in  the  University  of  London.     Fellow 

of  University  College,  London.    Formerly  Fellow  of  St  Johns  College,  Cambridge,  \  Indnction  Coll. 

and  Lecturer  on  Applied  Mechanics  in  the  University.      Author  of  Magnets  and 

Eieftric  Currents. 


I  Survey  of  Western  India.       Editor  of  Fei^usaon's  History  t^  Indian  Archi- 


I  Indian  AreUtecture. 


J.  B.  T.  Sir  John  Batty  Tuke,  Kt.,  M.D.,  F.R.S.{Edin.).  D.Sc,  LL.D. 

President  of  the  Neurological  Society  of  the  United  Kingdom.  Medical  Director 
of  New  Saughton  Hall  Asylum,  Edinburgh.  M.F.  for  the  Universities  of  Edinburgh 
and  St  Andrews,  igoo^rgio. 

|X|).  C.  H.         Right  Rev.  John  Cothbert  Hedley,  O.S.B.,  D.D. 

R.C.  Bi^op  of  Newport.     Author  of  The  Holy  Eucharist;  8k. 

J.  C.  Van  D.      John  Charles  Van  Dyke. 

Professor  of  the  History  of  Art,  Rutgers  College,  New  Brunswick,  N.J,  Formerly 
Editor  of  The  Studio  and  Art  Review.  Author  of  Art  for  Art's  Sake;  History  of 
Painting;  Old  English  Masters;  Sec.  ■- 
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Inness,  George. 
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J.  H.  van't  H. 
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J.  Mb. 
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Jaues  Claode  Webster. 

Barrister-at-Law,  Middle  Temple, 

James  David  BointCHiEfi,  M.A^F.R.G.S. 

King's  College,  Cambridge.    Correspondent  of  The  Times  in  South-Eastero  Europe. 

Commander  of  tbe  Orders  of  Prince  Danilo  of  Montenegro  and  of  the  Saviour  of 

Greece,  and  Officer  of  the  Order  of  St  Alexander  of  Bulgaria. 
JOHS  FAnepuLL  Fleet,  CLE.  Ph.D. 

Commisnoner  of  Central  and  Southern  Divisions  of  Bombay,  1S91-1897.    Author 

of  Inscriptions  of  the  Early  Gupta  Kings ;  &c 
Jakes  Fitzmauwce-Kelly,  Litt.D.,  F.R.Hist.S. 

Gilmour   Professor  of  Spanish   Language  and  Literature,   Liverpool   University. 

Norman  McColl  Lecturer,  Cambridge  Uiiiversitj;.    Fellow  of  tbe  British  Academy. 

Member  of  the  Royal  Spanish  Academy.     Knight  Commander  of  the  Order  of 

Alphonso  XIL    Author  of  A  History  of  Spanish  Literature;  &c. 
John  Guaham  Kerb,  M.A.,  F.R.S. 

Regius  Professor  of  Zoology  in  the  University  of  Gla^ow.    Formerly  Demonstrator 

in  Animal  Morphology  in  the  Univeraty  of  Cambridge.    Fellow  of  Christ's  College, 

Cambridge.   1898-1904.     Walsingham  Medallist,   1898.     Neill   Prizeman,  Royal 

Society  of  Edinburgh,  1904. 
Sib  James  Geobge  Scott,  K.C.I.E. 

Superintendent  and   Political  Officer,  Southern  Shan  States.     Author  of  Burma, 

a  SatHlbook;  The  Upper  Burma  GaxeUeer;  &c. 

John  Henby  Abthur  Hart,  M.A. 

Fellow,  Theological  Lecturer  and  Librarian,  St  John's  Collie,  Cambridge. 

John  Henby  Muiehead    M.A.,  LL.D. 

Professor  of  Philosophy  in  the  University  of  Birmingham.  Author  of  dements 
of  Ethics ;  Philosophy  and  Life ;  &c.      Editor  of  Library  of  Philosophy. 

Very  Rev.  John  Henry  Bernard,  M.A. ,  D.D.,  D.C.L. 

Dean  of  St  Patrick's  Cathedral,  Dublin.  Archbishop  King's  Professor  of  Divinity 
and  formerly  Fellow  of  Trinity  College,  Dublin.  Joint-editor  of  the  Irish  Liber 
Hymnontm ;  &c. 


John  Lynton  Mybes,  M.A.,  F.S.A.,  F.R.G.S. 

Wykeham  Professor  of  Ancient  History  in  the  University  of  Orford.  Formerly 
Gladstone  Professor  of  Greek  and  Lecturer  in  Ancient  Geography,  University  of 
Liverpool.    Lecturer  in  Classical  Archaeology  in  University  of  Oxford. 

John  Macthebson,  M.D. 

Formerly  Inspector-General  of  Hospitals,  Bengal. 


John  Malcolm  Mitchell. 

Sometime  Scholar  of  Queen's  College,  Oxford.  Lecturer  in  Classics,  East  London 
College  (University  of  London).    Joint-editor  of  Grote's  History  of  Greece. 

Jean  Paul  Hippo lyte  Emmanuel  AOHiMAB  Esmein. 

Professor  of  Law  in  the  University  of  Paris.  Officer  of  the  Legion  of  Honour. 
Member  of  the  Institute  of  France.  Author  of  Cours  Himentaire  ahistoire  dv  droit 
franiais;  &c. 

Rev.  John  Punnett  Peters,  Ph.D.,  D.D. 

Canon  Residentiary,  Cathedral  of  New  York.  Formerly  Professor  of  Hebrew  in 
the  University  of  Pennsvlvania.  Director  of  the  University  Expedition  to  Baby- 
lonia, 1SS8-1895.  Author  of  Nippur,  or  Exptorations  and  Adventures  on  Uie 
Euphrates. 

John  Sutherland  Black,  M.A.,  LL.D. 

Assistant  Editor  of  the  9th  edition  of  the  Encyclopaedia  Britanniea.  Joint-editor 
of  the  Encyclopaedia  Biblica. 

James  Sotserland  Cotton,  M.A. 

Editor  of  the  Imperial  Gazetteer  of  India.  Hon.  Secretary  of  the  ^yptian  Explora- 
tion Fund.  Formerly  Fellow  and  Lecturer  of  Queen's  Collie,  Oxford.  Author 
of  India;  &c. 

John  Smith  Flett,  D.Sc,  F.G.S. 

Petrographer  to  the  Geological  Survey.  Formerly  Lecturer  on  Petrolcwy  in  Edin- 
burgh University.  Neil)  Medallist  of  the  Royal  Society  of  Edinburgh.  Bigsby 
Medallist  of  the  Geological  Society  of  London. 

John  Thomas  Bealby. 

foint-^uthor  of  Stanford's  Europe.  Formerly  Editor  of  the  Scottish  Geographical 
Magaiine.    Translator  cA  Sven  HedJn's  Through  Asia,  Central  Asia  and  Tibet;  &c. 

JOLES  VlARD. 

Archivist  at  the  National  Archives,  Paris.    Officer  of  Public  Instruction.    Author 
of  La  France  sinis  Philippe  VI.  de  Vaiois;  Ac. 
John  Westlake,  K.C,  LL.D. 

Pnrfetsor  of  International  Law,  Cambridge,  1888-1908.  One  of  the  Members  for  the 
United  Kingdom  of  International  Court  of  Arbitration  under  the  Hague  Convention, 
1900-1906.  Bencher  of  Lincoln's  Inn.  Authorof.4  Treatise  on  Private  Inlemalional 
Lau,  or  the  Conflict  of  Laws ;  Chapters  on  the  Princifdes  of  International  Law,  pt.  i. 


I  ol  Court, 
lontan  Islands. 
Inseiiptioiu :  Indian. 

bim  J.  F.  de. 

lebtbyology  (tn  part). 

Irrawaddf. 
Hyroanas. 


Inland,  Chunh  of. 

Isomertsni. 

Iberians;  lonlans. 

Insaafty  :  Medical  Un  part) . 
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HyacinUiiu. 

Intendant. 
Ink-AiaU  (in  part). 


HnsB,  Johii. 

India:  Geography  and 
Stalistia  (in  pari); 
History  (in  part); 

Indore. 

Itacolumlte. 


Irknfsk  (t»  part). 
Isabella  ol  Bavaria. 
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L.  CODNT  LttTZOW,  LiTT.D.  (Oion.),  Ph.D.  (Prague),  F.R.G.S.  f 

Chamberlain  of  H.M.  the  Emperor  of  Austria,  King  of  Bohemia.     Hon.  Member 
of  the  Royal  Society  of  Literature.     Member  of  the  Bohemian  Academy;  &c.-i  HusslfSS. 
Author  of  Bohemia,  a  Historicai  Sketch;    The  Historians  of  Bohemia    (Ilcbester 
Lecture,  Oxford,  1904} ;  The  Life  and  Times  of  John  Hus;  Ac  [^ 

L.C.B.  Lewis  Campbell  Bruce,  M.DF.R.C  P.  llnMnlty:  Medical  (in  part). 

Author  of  Studies  m  Chmcai  Psychiatry.  L 

L.  Ho.  Lacrznce  Housman.  /  niustimUon  (i»  (wrtl 

See  the  biographical  article,  HousMAN,  L.  L  r     i- 

L.  i.  S.  Leonakd  Jaues  Spe^ncer,  M.A. 

Assistant  in  Department  of  Mineralogy,  British  Museum.    Formerly  Scholar  of  J  HviwnitliMUf  Tlmnnit* 
Sidney  Sussex  C^l^,  Cambridge,  and  Harkness  Scholar.     Editor  of  the  «.-.,„.  1  »yP««"»I».  UmBnlle. 

logicM  Magagine. 


L.  T.  D. 


4h 


»CDmmissioner.-j  Incense:  Ritual  Use. 


Bencher  of  Lincoln's  Inn.    Author  of  Monaslicism  in  England;  &c. 

H.  E».  Marcus  Hartog,  M.A.,  D.Sc,  F.L.S.  T 

Professor  of  Zoology,  University  College,  Cork,    Author  of  "  Protozoa  "  in  Cam- 1  Intuiorift. 
bridge  Natural  History ;  and  papers  for  various  scientific  journals.  L 

H.  J*.  MoBKis  Jastrow,  Jun.,  Ph.D.  f 

Professor  of  Semitic  Languages,  University  of  Pennsylvania,  U.S.A.     Author  of  -l  Ishtar. 
Religion  of  the  Babylonians  and  Assyrians;  &c  I, 

H.  0.  B.  C.         Maiouilian  Otto  Bismarck  Caspabi,  M.A.  r 

Readerin  Ancient  History  at  London  University.  Lecturer  in  Greek  at  Birmingham  J  Irene  (753-S03) 
University,  1905-1908,  [ 

H.  M.  XoiOiAN  McLean,  M.A.  r 

Fellow,  Lecturer  and  Librarian  of  Christ's  Collie,  Cambridge.  University  Lecturer  J  ij«^-  _•  Antlnah 
in  Aramaic.  Examiner  for  the  Oriental  Languages  "Tripos  and  the  'Theological  1  ****"  •"  ahhooii. 
Tripos  at  Cambridge.  L 

0.  J.  R.  H.        OsBERt  John  Radclipfe  Howaxth,  M.A.  f 

Christ  Church,  Oxford.     Geographical  Scholar,  190J.     Assistant  Secretary  of  the  J  Ireland:   Geo^apky. 
British  Association.  |^ 

P.  A.  Paul  Daniel  Alphand£ry.  r 

Professor  of  the  History  of  Dogma,  £cole  pratique  des  hautes  Etudes,  Sorbonne,     ,       ,  ui 
Paris.    Authw  of  Les  Idies  morales  ekez  Us  hilirodoxes  laUnes  an  dibiU  du  XIII'.  i  inQnUtOon. 
siicle.  [ 

P.  A.  K.  Prince  Peter  Alexeivitch  Kropotkin.  f ,  ,„.  .    /.     .     , 

See  the  biographical  article,  Kropotkin,  Prisck  P.  A.  \  *"™ttK  Km  part). 

P.  C.  H.  Peter  Chalmers  Mitchell,  M.A.,  F.R.S.,  F.Z.S.,  D.Sc,  LL.D. 

Secretary  to  the  Zoological  Society  of  London.  Univeraty  Demonstrator  in 
ComiMrative  Anatomy  and  Assistant  to  Linacre  Professor  at  Oxford,  188S-1891. 
Examiner  in  Zoology  to  the  University  of  London,  1903.  Author  of  Outlines 
of  Biology;  &c. 

P.  ffi.  Peter  Giies,  M.A.,  LL.D.,  Litt.D.  ''  r  i- 

Fellow  and  Classical  Lecturer  of  Emmanuel  College,  Cambridge,  and  Utliversity  J  iniln-RiiHinaBn 
Reader  in  Comparative  Philology.  Formerly  Secretary  of  the  Cambridge  Philo- 1  "'"'•-■""PWn 
logical  Society.    Author  of  Manual  of  Comparative  Philology;  &c.  L      '^"gMfcge*. 

P.  8m.  Preserved  Smith,  Ph.D.  J  innocent  U  H. 

Rufus  B.  Kellogg  Fellow,  Amherst  Coll^;e,  Amherst,  Mass.  ^ 

R.  Tb&  Right  Hon.  Lord  Rayleich.  ri«t«r»-««M  «f  ii.ht 

See  the  biographical  article,  Rayleich,  3rd  Baron.  \  interference  of  Ught 

R.  A.  S.  H.        Robert  Alexander  Stewart  Macalister,  M.A.,  F.S.A.  r 

St  John's  College,  Cambridge.    Director  of  Excavations  for  the  Palestine  Explora- J  Unnuea. 

R.  Ba.  Richard  Bagwell,  M.A.^  LL.D.  r 

Commissioner  of  National  Education  for  Ireland.    Author  of  Ireland  under  ihei  Inland:  Modern  History. 

Tudors;  Ireland  under  the  Stuarts.  [_ 

R.  C.  J.  Sir  Richard  Claverhouse  Jebb,  D.C.L.,  LL.D.  f  ■  i        *. 

See  the  biographical  article,  Jgbb,  Sir  Richard  Claverhouse.  \  isaetu;  uoontes. 

R.  0.  Richard  Garnett,  LL.D.  r 

See  the  biographical  article,  Garnett,  Richard.  -i  Irving,  Washington. 

R.  H.  C.  Rev.  Robert    HcNRy  Charles,  M.A.,  D.D.,  D.Lm.  |- 

Grinfield  Lecturer,  and  Lecturer  in  Biblical  Studies,  Oxford.    Fellow  of  the  British 

Acndemy.    Formerly  Professor  of  Biblical  Greek,  Trinity  College,  Dublin.    Author*^  Ilalah,  Ascension  Of. 

of  Critical  History  of  the  Doctrine  of  a  Future  Life ;  Book  of  JubUees ;  Ac.  [ 

R.  L.*  Richard  Lydekker,  F.R.S.,  F.Z.S.,  F.G.S.  ,_         ^ 

Member  of  the  Staff  of  the  Geolc^kal  Survey  of  India  1874-1882.    Author  of  Cala-     Hy"""*; 

logues  of  Fossil  Mammals,  Reptiles  and  Birds  in  the  British  Museum;  The  Deer  of-i  Rwi  {in  part); 

aU  Lands  ;&c.  [  lodrl;  Inseotivora. 

R.  P.S.  R.  PHENf  Spiers,  F.S.A.,  F.R.I.B.A. 

Formerly  Master  of  the  Architectural  School,   Royal  Academy,   LoiKlon.      Past 
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Robert  Seyuour  Conway,  M.A.,  D.Lrrr. (Cantab.).  f 

Professor  of  Latin  and  Indo-Euroi^n  Philology  in  the  University  of  Manchester.  J  bnyi 
Formerly  Professor  of  Latin  in  University  Colfege,  CardilT;  and  Fellow  of  Gonville     ^ 
and  Caius  Coll^,  Cambridge.    Author  of  The  Italic  Dialects.  '• 

The  Right  Hon.  the  Earl  of  Seuiorne. 

See  the  biographical  article,  Sblbornk,  ist  Earl  of. 

Roland  Tkuslove,  M.A. 

Formerly  Scholar  of  Christ  Church,  Oxford.    Dean,  Fellow  and  Lecturer  in  Classics  "S 
at  Worcester  College,  Oxford.  L 

Stanley  Arthur  Cook,  M.A. 

Lecturer  in  Hebrew  and  Syriac,  and  formerly  Fellow,  Gonville  and  Caius  College, 
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HVSBANp,  properly  the"heftd  of  a  bbuarfiold,"  but  now 
chiefly  used  in  the  sense  of  a  man  legally  joined  by  marriage  to 
a  woman,  his  "  wife  ";  the  legal  relations  between  them  are 
treated  belo*  under  Hbsbakd  amD  Wira.  The  word  aj^iears 
in  O.  Eng.  as  kHsbonda,  answermg  to  the  (Md  Norwegian 
Mubdndi,  and  means  the  owner  or  freeholder  of  a  ku3,  or  house. 
The  last  part  of  the  word  stiH  survives  in  "  bondage  "  and  '*  bond- 
man," and  is' derived  from  bua,  to  d^ell,  which,  like  Lat.  colere, 
means  also  to  till  or  cultivate,  and  to  have  k  hoi^tfhold.'  "  Wife," 
in  O.  Eng.  iH/,  appears  in  aQ  Teutonic  languages  except  Gothic; 
cf.  Ger:  WeQ)j  Dutch  v>ijf,  &c.,  aild  meant  originally  ahnply 
a  female,  "woman"'  itself  being  derived  from  tw/nWn,  the 
proatmdation  <ff  the  plural  vriinmen  still  preserving  the  original  t. 
Many  detiVatiOdS  of  "  wife  "  have  bten  given;  thus  it  has  been 
coMietted  with  the  root  of  "  weave,"  with  the  Gothic  waibjan, 
to  fold  or  itrap  up,  referring  to  the  entangling' clothes  worn 
by  a  w6man;  afld  also  with  the  root  of  vibrore,  to  tremble. 
These  are  all  merely  guesies,  and  tbeuftlmate  history  of  the 
word  is  lost.  It  does  not  appeaf  outside  Teutonic  languages. 
Parallel  to  "husband  "  is  "  hoasewife,"  the  woman  managing 
a  household.  The  eat&r  hAHoif  was '  pronounced  Au^n/,  and 
this  pronuttdation  Survives  in  the  application  of  the  word  to 
a  smaH  Case  containing  scissors,  needles  and  pins,  cottons,  &c. 
From  tMs  form  also  derives  "  hussy,"-  now  ohl^r  used  in  a  de- 
(»eciatorf  sense  of  a  hght,  iihpertinent  girl.  BeyOhd  the  meaning 
of  a  husband  as  a  married  man,  the  word  appears  in  connexion 
with  agriculture,  in  "husbandry "and "husbandman."  Accord- 
ing to  some  authorities  "  husbandtnan  "  meant  oH^nally  in 
the  norfb  of  England  a  holder  of  a  "  husbandland,"  a  manorial 
tenant  who  held  two  ox-gangs  or  viTgates,  and  ranked  next 
below  the  yeoman  (see  jf.  C.  Atkinson  in  Nofei  and  Querm, 
(Sth  series,  vol.  xii.,  and  E.  Bateson,  flMfe'M'  of  ffortkimberland, 
if-.  i8q3).  From  the  idea  of  the  manager  of  a  household, 
""husband  "  was  in  lise  transferred  to  the  manager  of  an  estate, 
and  the  title  was  heW  by  certain  officials,  especially  in  the  great 
trading  companies.  '  Thus  the  *"  husband  "  of  the  East  India 
Company  looked  'after  the  interests  of  the  company  at  the 
custom-bAuBe.  The  word  in  this  sense  is  practiiiHy' obsolete, 
but  It  still  appears  In  "  ship's  hustbnd,"  an  agent' of  the  owners 
of  aih^t.^hQlo^kstotbeproneE  equipping  of  tic.veasel,  aijij  ter 
repairs,  procures  and  adjusts  freights,  keeps  tJle^  accounts,  makes 


charter-parties  and  acts  generally  as  nuMgw '  of 'Chti  ship's 
employment.  Where  swh  an  agent  is  himself  oUe  of -the  oment 
of  the  vessel,  the  name  of  "  mao^ng  owner  "  is  tised.  Tbe^ 
"ship's  hu^Mud  "  or  " managtt^  owner  "  must  legiaier  hlS' 
.name  and  addresfi  at  theport  of  rtgistry'  (Merahknt  S^Kiittg< 
Act  1894,  {  59).  '  From  the  use  ^  "  hmbknd  "  for  a  goodl^ond 
thrifty  manager  of  a  hoosdicM,  the  verb  "  to  buaband '-'  bkjsii3 
to  economlee,  to  lay  np  a  store,  to  save. 

HUSBUR)  AHD  Win,  Law  kxhatiho  ^lo.  For  tbe>  m«dtt 
in  which  the  lelatibn  of  hnsband  ahd  «tfe  nuy  be  con^fiitutedi 
anddlsBOlvud,  see'MAKRiASxandDkvoHCB.  tThe presenfaMtte 
wHl  deal  ohly  with  tktef  «£Fect  of  maiviage  en^tbe  le^  pMltloni 
;of  the  spoimes.  The  person  chiefly  affected  is  die  WU«;  vba 
probably  in  all  political  synems  be^mes  Btd>}ect,'inMn8e^at&ieei 
of'  marriage,  to  some  Idnd  of  dinbllity.  The  most  farou^aMtJ 
system  scarcdy  leaves  her  ae  free  as  an  unmanned  woDMn;  aUd 
the  most  unfavourable  sabjects  her  abwditefy  lo  the  antfaortty 
of  her  husband.  In  tnoAtm  times  the  eSect  of  miuidage-W 
property  is  perhaps  the  most  important  of  its'  coHAeqaenees^ 
and  on  this  point  the  laws  of  different  states  riiow  wide  diyer^;f 
of  principles.  '  .     r.  ■.,/,■ 

The  hiitoty  of  Roman  law  exhibits  a  tranBitl<m  from  )i» 
extreme  theory  to  its  <^posite.  The  ptMatiOn  df  the  wife  in  tha 
earliest  Roman  household  was  regulated  by  the  law  of  MOtmsj 
She  fdl  under- tlie  "  hand  "  of  hA  hUBbutd,~becam«<iaie'of'k}i 
family,  along  with  his  sons  and  daughters,  natural  oradiapted,' 
and  his  slaves.  The  dominion  which,  so  far  as  the  children 
was  coacerhed,  was  known  as  the  patiia  polesitu,  wab,  wltH 
reference  to  the  wife,  called  the  manut,  The  Subject  members 
of  the  famih",  whether  wife  or  children,  had,.broa(fly  speaking, 
no  rights  of^ their  own.  If  this  Institutltm  implied  the  complete 
subjection  af  the  wife  to  the  husband,  it  also  ImpUcd  a  mucb 
closer  bond  of  union  between  them  than  we  find  in  the  liiMP 
Raman  law.  The  wife  on  Ker  husband's  death  Micceeded,  libe 
the  chUdrenj  to  freedom  and  a  share  of  the  InhMtance.  MunnSi 
however,  was  not  essential  to  a  legal  marriage;  its  restt^incs 
were  hisome  and' unpopular,  and  in  couree  of  time  it  ^%astd 
to  exist,  leaving  no  equivMent  protection  of  the  stal^ty^t 
family  life.  Thelater  Eoman  marriage  left  the  qwuses  c4m.' 
paratively  ixdtpendent  of  each  other. '  Tbei  'dJBtaniiii  bMweieii 
the  two  modes  of  murlage  may  be  eatinoted  bytln  {kA  t 


t>y;tln{kA  thaxi 

yt^saogic 


HUSBAND  AND  WIFE 


while  under  the  former  the  wife  was  one  of  the  husband's  immediate 
heirs,  under  the  latter  she  was  called  to  the  inheritance  only 
after  his  kith  and  kin  had  been  exhausted,  and  only  in  preference 
to  the  treasury.  It  seenis  doubtful  how  far  she  had,  during 
the  continuance  of  marriage,  a  legal  right  to  enforce  aliment 
from  her  husband,  althou^  if  he  neglected  her  she  had  the 
unsatisfactory  remedy  of  an  easy  divorce.  The  law,  in  fact,  pre- 
ferred to  leave  the  parties  to  arrange  their  mutual  rights  and 
obligations  by  private  contracts.  Hence  theimportance  of  thelaw 
of  settlements  iDota).  The  Doi  and  the  Donatio  ante  nupiias  were 
settlements  by  or  on  behalf  of  the  husband  or  wife,  during  the 
continuance  of  the  marriage,  and  the  law  seems  to  have  looked 
with  some  jealousy  on  gifts  made  by  one  to  the  other  in  any 
leas  formal  way,  as  possibly  tainted  with  undue  influence.  During 
the  marriage  the  husband  had  the  admiiustTation  of  the  property. 

The  manus  of  the  Roman  law  appears  to  be  only  one  instance 
of  an  institutioa  cminoa  to  all  primitive  aodeties.  On  the 
continent  of  Euibpe  ^et  i«any  centuries,  during  which  local 
usages  were  brought  under  the  influence  of  principles  derived 
from  the  Roman  law,  a  theory  of  marriage  became  established, 
the  leading  feature  of  which  is  the  community  0/  goods  between 
husband  and  wife.  Describing  the  principle  as  it  prevails  in 
France,  Story  {Confiict  0}  Laws,  §  130)  says:  "This  community 
or  nuptial  partnership  (in  the  absence  of  any  special  contract) 
generally  extends  to  all  the  movable  property  of  the  husband 
and  wife,  and  to  the  fruits,  income  and  revenue  thereof.  .  .  . 
It  extends  also  to  all  immovable  property  of  the  husband  and 
wife  acquired  during  the  marriage,  but  not  to  such  immovable 
property  as  either  possessed  at  the  time  of  the  marriage,  or 
which  came  to  them  afterwards  by  title  of  succession  or  by  gift. 
The  t>roperty  thus  acquired  by  tUa  nuptial  partner^iip  b  liable 
to  tte  debts  of  the  parties  existing  at  the  time  it  the  maniage; 
to  the  debts  contracted  by  the  husband  during  the  community, 
Off  by  the  wife  duridg  the  cojnmunity  with,  the  ooasent  of  the 
bubaadi  and  to  debts  contracted  for  the  maintenance  of  the 

Eamily The  husbutd  aloae  is  entitled  to  administer  the 

prt^icrty  oi-the  ctmununity,  and  he  may  alien.'Sell  or  mortgage 
it  without  the  concurreDce  of  the  wife."  But  be  camiot  dispose 
bjn  will  of  moce>  than  his  share  of  the  cfOteuaa  ifmapanyt  ssr  tan 
he  ptjrt  with  it  gratuitoiUly  inlar  tieos.  The  community  is 
dbscdved.  by  .deflth  (natural  ot  civil),  divorce,  st^utation  of 
body  OP  bqwatien  <«f  property,  On'sepamtfon  of  body  or  of 
property  the  wife  b  eatjded  to  the  full  coatml  of  her  movable 
fOQftttty,  but  cannot  alien>  bsa  immovable  pn^rty,  without 
hCjefaushsnd's.ccwseat  or  legal:  authority,  (to  the  deatli  of 
eitjier  puty  tlie  piopecty.b  divided  in  equal  m<Heties  between 
the  BUrvivof  and  the  heira  of  the  deceased. 

■  Lm^  of  England. — The  English  common  htw  aa.uwal  folloned 
its. own  course  in  dealing  with  thb  subject,  and  i»  no  department 
were  its  rules  miOre  entirely  insular,  and  independent.  The 
text  writers  all  assumed  two  fundamental  prinqf^,  which 
b^ween  them  established  a  system  of.  rights  tdtaUy  unlike  that 
just  described.  Hu3bs<ndandwife  wexesaid  tobeonepemonin 
the  eye  of  the  law— iwrictt  ptrsona,qtiiacato  tma  ef  satigitis  Mhn- 
Heniie  a  oom  cotdd  not  gmot'or  give  anything  to  hlswifCi 
because  she  was  himself,  and  if  there  were  any  Compacts  between 
them  before  marriage  they  were  dissolved  by  the  union  of  persons. 
Hence,  too,  the  old  nileof  law,  now  greatly  modUed,  that  husband 
and  wife  could  not  be  allowed  to  give  evidence  against  each 
other,  in  any  trial,  civil  or  criminal.  The  unity,  however,  was 
one-sided  only;  it  was  the  wife  who  was  merged  in  the  husband, 
not  the  husband  in  the  wife.  And  when  the  theory  did  not 
apply,  the  disaiilities  of  "  coverture "  suspended  the  active 
exercise  of  the  wife's  legal  faculties.  The  old  technical  jduaseology 
described  busbaud  and  wife  as  baron  and  feme  ;  the  rights  of 
the  huabaod  were  baronial  r^ts.  From  one  point  of  view  the 
wife  was  me^ed  in  the  husband,  from  another  she  was  as  one  of 
his  vassaW  A  curious  example  is  the  immunity  of  the  wife  in 
certain  cases  from  punishm^t  for  crime  committeal  in  the 
pmenoe  tod  on  the  presumed  coercion  of  the  husband.  "  So 
great  a  iavcMrile,"  says  Blackstone,  "  is  the  female  sex  of  the 
laws  of  England." 


The  ai^lication  of  these  principles  with  reference  to  the 
property  of  the  wife,  and  her  capacity  to  contract,  may  now  be 
bri^y  traced. 

The  freehM  property  of  the  wife  became  vested  in  the  husband 
and  herself  during  the  coverture,  and  he  had  the  management 
and  the  profits.  If  the  wife  had  been  in  actual  possession  at 
any  time  during  the  marriage  of  an  esUte  of  inheritance,  and  if 
there  had  been  a  child  of  the  marriage  capable  of  inheriting, 
then  the  husband  became  entitled  on  hb  wife's  death  to  bold 
the  estate  for  his  own  life  as  tenant  by  the  curtesy  of  England 
{ciiriaiitas)}  Beyond  thb,  however,  the  husband's  rights  did 
not  extend,  and  the  wife's  heir  at  last  succeeded  to  the  inheritance. 
The  wife  could  not  part  with  her  real  estate  without  the  concur- 
rence of  the  husband;  and  even  so  she  must  be  examined 
apart  from  her  husband,  to  ascertain  whether  she  freely  and 
voluntarily  consented  to  the  deed. 

With  regard  to  pemonal  property,  k  fiassed  absdtttely  at 
common  law  to  the  husband.  Specific  th^igs  ip  the  jwesession 
of  the  wife  {ckoses  in  possession)  became  the  property  of  the 
husband  at  once;  things  not  in  possession,  but  due  and  re- 
coverable from  others  (chases  in  action),  might  be  recovered 
by  the  husband.  A  ckose  in  action  not  reduced  into  actual 
possession,  when  the  marriage  was  dissolved  by  death,  reverted 
to  the  wife  if  she  was  the  survivor;  if  the  husband  survived 
he  could  obtain  possession  by  taking  out  letters  of  adminbtra- 
tion.  A  duue  in  action  was  to  be  dbtingubhed  from  a  spedflc 
thing  which,  although  the  property  of  the  wife,  was  for  the 
time  being  in  the  hands  of  another.  In  the  latter  case  the 
property  was  in  the  wife,  and  passed  at  once  to  the  husband; 
in  the  former  the  wife  had  a  mere  jus  in  personam,  which  the 
husband  might  enforce  if  he  chose,  but  which  wjis  still  cap- 
able of  reverting  to  the  wife  if  the  husband  died  without 
enforcing  it. 

The  chaUds  real  of  the  wife  (i.e.,  personal  property,  dependent 
on,  and  partaking  of,  the  nature  of  realty,  such  as  leaseholds) 
passed  to  the  husband)  subject  to  the  wife's  right  of  lurvivotship, 
unless  barred  by  the  husband  by  some  act  done  during  hb  life. 
A  disposition  by  will  did  not  bar  the  wife's  interest;  but  any 
disposition  inter  vivos  by  the, husband  was  valid  and  effective. 

l^e  courts  of  equity,  however,  gireatly  modified  the  ruies  of 
the  common  law  by  the  introduction  of  the,  wife's  separate 
estate,  i.e.  property  settled  to  the  wife  for  her  separate  use, 
independent^  of  her  .hu^t>and..  The  principle  seems  to  have 
been  originally  admitted  in  a  caae  of  actual,  separation,  when 
a  fund  wa»  given  fcnr  the  maintenance  c^  the  wife  white  living 
4part  from  her  husband.  And  the  conditions  under  which 
separate  estate  might  be  enjoyed  bad  taken  the  Court  of  Chancery 
many  generations  to  develop.  No  particular  form  of  words  was 
necessary  to  create  a  scpaxate  estate,  and  the  intervention  of 
trustees,  though  common,  was  not  necessary.  A  clear,  intention. 
to  deprive  the  husbaiul  of  bis  common  law  rights  was  suffidumt 
to  do  so.  In  such  a  case  a  married  woman  was  entitled  to  deal 
with  her  property  as  if  she  was  uimiarried,  although  the  earlier 
decisions  were  in  favour  of  requiring  her  binding  engagements 
to  be  in  writing  or  under  seal.  But  it  was  afterwards  held  that 
any  engagements,  clearly  made  with  reference  to  the  separate 
estate,  would  bind  that  estate,  exactly  as  if  the  woman  had  been 
a  feme  sole.  Connected  with  the  doctrine  of  separate  use  was 
the  equitable  contnvance  of  restraint  on  anticipation  with  which 
later  legislation  has  not  interfered,  whereby  property  might  be 
so  settled  to  the  separate  use  of  a  married  woman  tluU  she  could 
not,  during  coverture,  alienate  it  or  anticipate  the  income. 
No  such  restraint  b  recc^uzed  in  the  case  of  a  man  or  of  a/ema 
safe,  and  it  depends  entirely  on  the  separate  estate;  and  the 
sqiarate  estate  has  its  eibteace  only  during  coverture,  so  that 
a  woman  to  whom  such  an  estate  b  given  may  dbpose  of  it  so 
long  as  she  is  unmarried,  but  becomes  bound,  by  the  restraint  as 
soon  as  Bhe  is  married.  In  yet  another  way  the  oourt  of  Chancery 
interfered  to  protect  the  interests  of  married  women.    Wben.a 

'  Curtesy  or  conrtesy  haS  been  aiplained  by  fegal  writers  as 
'ariain^  by  fmour  of  the  lawof  Bngland."  The  wpra  haa  nothing 
T  do  with  courtesy  in  the  sense  of  complaisance.        (">('"\ry  I  (^ 
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husband  sought-  the  aid  of  that  court  to  g^  possession  of  his 
wife's  chases  in  action,  he  was  ie<]uired  to  make  a  provision 
for  her  and  her  childicD  out  of  the  fund  sought  to  be  recovered. 
This  is  called  the  wife's  eqttUy  to  a  seltUmetU,  and  is  said  to  be 
based  on  the  origiiud  maxim  of  Chancery  jurisprudence,  that 
"  he  who  seckA  equity  must  do  equity."  Two  other  property 
interests  of  nunor  importance  ate  recognised.  The  wife's  pin- 
money  is  a  provision  for  the  purt^uLse  of  clothes  and  ornaments 
suitable  to  her  husband's  station,  but  it  is  not  an  absolute 
gift  to  the  separate  use  of  the  wife;  and  a  wife  ^uviving  her 
husband  canitot  claim  for  more  than  one  year's  arrears  of  pin- 
money.  Paraphernalia  are  jewels  and  other  oraameDta  given 
to  the  wife  by  her  husband  for  the  purpose  of  being  worn  by  her, 
but  not  as  her  separate  property.  The  husband  may  dispose 
of  them  by  act  wi/or  vivos  but  not  by  will,  unless  the  will  confers 
other  benefits  on  the  wife,  in  which  case  she  must  elect  between 
the  will  and  the  paraphernalia.  She  may  "im  on  't"*  death 
of  the  husband  claim  paraphernalia,  provided  alt  creditors 
have  been  satisfied,  her  right  being  superior;  to  that  of  any 
l^atee. 

The  oorre^xuiding  interest  of  the  wife  in  the  property  of  the 
husband  is  much  more  meagre  and  illusory.  Besides  a  general 
right  to  nuuntenance  at  her  husband's  expense,  she  has  at  common 
law  a  right  tQ  dw>er  (g-v.)  in  her  husband's  lands,  and  to  a  Pa*s 
ra^onab^is  (third)  of  his  personal  estate,  if  he  dies  intestate. 
The  former,  which  originally  was  a  solid  provision  for  widows, 
has  by  the  ing^puity  of  w&veyancetSi  as  well  as  by  positive 
enactment,  been  reduced  to  very  slender  dimen^ons.  It  may 
be  (lestroyed  by  a  m?re  declaration  to  that  effect  on  the  part 
of  the  husband,  as  well  as  by  his  conveyance  of  the  land  or  Xiy 
his  will. 

The  common  practice  of  regulating  the  rights  of  husban4, 
wife  and  children  by  marriage  settiemcnts  obviates  the  hardships 
of  the  common  law — at  least  for  the  women  of  the  wealthier 
classes.  The'  lesialatttre  by  the  Manied.  Women's  Property 
Acts  of  1S70, 1874,  .18811  (which  repealed-an^consohdatedthF^acts 
of  1870  and  1874),  rSgj  and  r9o7  introduced  very  considerable 
chajiges.  The  chief  provisions  of  the  Ditarried  Wom»t's  Property 
Act  i88a,  which ^nonnously  improved  the  position  of  women 
ui^rotected  by  marriage  settlement,  are,  shortly,  that  a  married 
woman  is  capable  of  acquiring,  holding  and  disppaing  of  by.  will 
or  otherwise,  any  real  and  personal. property,  in  the  same  manner 
aa  if  ahe  werea/efM^cJie,  without  the  intervention  oi  any  trustee. 
The  property  of  a  woman  married  after  the  begianiag  of  the 
act,  whether  belonging  to  her  ^  the  time  of  maniaga  or  acquired 
after  marriage,  is  held  by  her  as  &feme  sole.  The  same  is  the  case 
with  property  acquired  after  the  beginning  of  the  act  by  a  woman 
married  before  the  act.  After  marriage  a  woman  remains  liable 
for  antenuptial  debts  and  liabilities,  and  as  between  her  and  her 
husband,  in  the  absence  of  contract  to  the  contrary,  her  separate 
property  is  deem^  primarily  liable.  The  husband  Is  only 
liable  to  the  extent  of  property  acquired  from  or  throu^  his 
wife.  The  act  also  contained  provisions  aa  Co  stock,  investment, 
insurance,  evidence  and  other  matters.  The  efiect  of  the  act 
was  to  render  obsdete  the  law  as  to  what  created  a  separate 
use  or  a  reduction  into  possession  of  choses  in  action,  as  to  equity 
to  a  settlement,  as  to  fraud  on  the.  husband's  marital  rights, 
and  aa  to.  the  inability  of  one  of  two  married,  persons,  to  give 
a  gift  to  the  other.  Also,  in  the  case  of  a  gift  to  a  husband  and 
wife  in  terms  which  vioviA  make  tbem.joint  tenants  if  unroamed, 
they  noloagcr  take  aa  one  person  butias  two..  The  act  contained 
a  q>eciiil  siving  of .  ensting  and  future  settlements;  a  settiemeot 
being  still  necessary  whese  it  is  desired  to  secure  only  the  enjoy- 
meat  of  the  income  to  the  wife  and  to  piovidefor  children. 
The  act  l^itaelf  wo|ul4  enable  the  wife,  without  regard  to  ismily 
claims,  iusLonMy.tO'pa^  with  the  whole  ol  ai^r. property  which 
might  come  to  ber. .  Restraint  pa  antic^tion  .was  preserved 
by  the  act,,sul^ject  to  the  liability  of  a«ch. property  for  ant^snuptial 
dKbts,  and  to  the  power  given  by  the  Conveyancing  Act  i88i 
to  bihct  A-'-married.  woman's  interest!  notwithstanding  a  clause 
ol  restraint.  The  Married  Women's  Property  Act  of  1893 
repealed  two  clauses  in  the  act  of  1881,  the  exact  b^fifing 


wluch  had  been  a  matter  of  controversy.  It  provided  specttodly 
that  every  contract  thereinafter  entered  into  by  a  married 
woman,  otherwise  than  as  an  agent,  diould  be  deemed  to  be  a 
contract  entered  into  by  her  with  req>ect  to  and  be  binding 
upon  her  separate  property,  whether  she  was  or  was  not  in  fact 
essed  of  or  entitled  to  any  separate  property  at  the  time 
when  she  entered  into  such  contract,  that  it  should  bind  all 
separate  property  which  she  might  at  any  time  oi  thereafter 
be  possessed  of  or  ^titled  to,  and  that  it  should  be  enforceable 
by  ixoceSB  of  law  against  all  property  which  she  might  thereafter, 
while  discovert,  be  possessed  of  or  entitled  to.  The  act  of  1907 
enabled  a  married  woman,  without  her  husband,  to  dispose  of 
or  join  in  dispoung  of,  real  or  personal  {woperty  held  by  her 
solely  or  jointly  as  trustee  or  persoiutl  representative,  in  like 
ner  as  if  she  were  a/em«  sole.  It  also  provided  that  a  settle- 
ment or  agreement  for  settlement  whether  before  or  after 
marriage,  respecting  the  property  of  the  wtanan,  should  not 
be  valid  unless  executed  by  her  If  she  was  of  full  age  or  confirmed 
by  her  after  she  attained  full  age.  The  Married  Women's 
Property  Act  1908  removed  a  curious  anomaly  by  enacting 
that  a  married  woman  having  separaU  properly  ^onld  be 
equally  liable  with  single  women  and  widows  for  the  maintenance 
of  parents  who  are  in  receipt  of  poor  relief. 

The  British  oolonies  generally  have  ad<9ted  the  principles  of 
the  English  acts  of  1883  and  rSgj.. 

Liaa  of  5co<iaMJ.— The  law  of  ScotUmd  differs  kst  from  EtqiUsh 
law  tlian  the  use  of  a  vecy  different  terminology  wo>uM  lead  in  to 
suppose.  The  phrase  commvmo  bonorum  has  been  employed  to 
express  the  interest  which  the  spouses  have  in  the  nunabU  property 
of  both,  but  its  use  has  been  severely  censured  as  essentially  in- 
accurate and  mialeadJDg.    It  has  been  contended  tbst  thei*  « 
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and  subject  to  apedal  agreements,  became  as  absolutely  the'  property 
of  the  husband  as  it  did  in  English  law.  The  notion  of  a  eommunio 
was,  howeA'er,  (avouredbythepeculiarrightsof  the  wife  and  children 
on  the  diesoluticM  of  thei  marriage.  Previous:  to  the  intestate 
Movable  Succession  (Scotland)  Act  185s  the  law  stood  aa  follow*. 
The  fund  formed  by  the  movable  properly  of  both  sjwuses  may  be 
dealt  with  by  the  husband  as  he  pleases  dutiny  life;  it  is  increased 
by  his  aoquMticHiB  and  diminished  by  his  dehlR.  '  The  teqwctive 
sharei  contributed,  by  husband  and  .wife  cctum  on  the  diaaolutioR  of 
the  marriage  to  them  O"  *'■"■-  ~-— ""-*-*"'"  ■'  **•■'  -"—:'>"-  i>" 


itativea  if.  the  11 
existing  or  not  at  the  dissolution  of  tbe  marriage.    On  the  death  i^ 
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dissolved  within  a  year  and  a  day,  and  without  a  living  chil 
■     the  division  is  into  two  ortnree  shares,  accordingar  -' 
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tlie  husband,  his  ch3dren  take  one-third  (calletf^eBi'*')!).  the  widow 
takes  one-third  (Jus  reliclae),  and  the  remainins  one-third  (fhedeai 
part)  goes  according  to  his  Will  or  to  his  next  of  kin.  If  there  be  do 
children,  the  Jus  rdictae  and  the  dead's  part  are  each  one-half.  !f 
the  wife  die  before  the  husband,  her  representatives,  whether  children 
or  not,  are  creditors  for  the  value  of  her  share.  The  statute  above- 
mentioned,  however,  enacts  that  'I  where  a  wife  shall  predecease  her 
husband,  the  next  of  kin,  executors  or  other  repreaenta fives  of  such 
wife,  whether  testate  or  intestate,  shall  have  no  right  to  any  share  of 
the  goods  in  communion;  nor  shall  any  legacy  or  betjuest  or  testa- 
mentary disposition  thereof  by  such  wile,  aSect  (x  attach  to  tbe  said 
goods  or  any  portion  thereof.  It  also  abolishes  the  rulei  by  which 
the  shares  revert  if  the  marriage  does  not  subsist  for  a  year  and  a  day. 
Several  later  acts  apply  to  Scotland  some  of  the  pnndplM  of  the 
English  Married  Women's  Property  Acts.  These  are  the  Married 
WcKnea's  Property  (Scotland)  Act  1877,  which  protects  the  earnings, 
Stc,  of  wives,  ana  limits  the  hnsband's  liability  for  antenuptial  debts 
of  the  wife,  the  Married  Women's  Policies  of  Assurance  (Scotland) 
Act  1880,  which  enables  a  woman  to  contract  for  a  policy  of  assurance 
for  her  separate  use,  and  the  Married  Woinen '9  Property  (Scotland) 
Act  iSSr,  which  abolished  the  jus  marilj. 

A  wife's  heritiAh  i>roperty  does  notpasa  to  llie  huib^itd  on 
marriage,  hut  he  acquires  a  right  to  the  adipinislration  and  pioGta 
His  courtesy;  as  in  English  law,  is  also  recociiized.  On  the  other 
hand,  a  widow  has  a  terCe  ot  life-refit  of  a  third  part  of  the  husbknd's 
heritable  estate.  Unless  she  has  *ccentU  a.  CoaventioDal  firovuian.  ' 

Cotilinental  £wof«.— Since  1882' English  legislation  in  the  matter 
of  married  women's  property  has  processed  from  perhaps  the  mpst 
backward  to  the  foremost  place  in  Europe.  By  a  curioufe  Contrast, 
the  onli'  f*b  Em'opean  couiitHe»  where,  in  the  abse*ice  wt  a  settle- 
ment to  Ae  contrary,  indepenienceiOf.thft.wife'Bprd^iertT'WBSTeoog- 
niwd,  wwa  RuEsia.and  It^y.  But  there  is  now  »  marlred 'iWdenciy 
.towards  contractual  eoianciMtion,  Sweden  acjopted  a, laW  ,0,n .this 
subject  in  1874,  Denmark  in  I8S0,  Norway  in  l88ff.',  Germany 
followed,  the  CivilCode  which  came  into  operation  taji^oo  (Art. 
r367)  providing  that  the  mfe'a  wages  or  eannngs  shall! {<Mtn>iiart«f 
her  Vorpehaitsgfitas  separate  .^M^^ierty,  .wluch,.ajrtrwiOTt-jWjc|e^ 
Di:]itizoc  by  V^tOOQIC 
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(l.tOfl)  |)lailrd  Imynnd  thp  hiwhaml'i  cDntral.  Ai  nsardi  ptopeny 
I  HrrruliiH  In  Uin  wife  lu  (ittniiKliy  liy  alifiTmion.  Will  iir  sift  imltr 
riiyj,  ji  Id  i)iily  >H'|iitrn|L'  |jn)|ii'rly  whiTu  i\K  (Jomir  luki  (t<.'rilK.Tuidy 
■tlimmitil  ciii'iii«ii)ii  of  till'  Imilinnd'H  tiKln. 

Ill  fmiti-^  tr  Mfitifd  «H  11  the  iiy«T«m  of  r(>ini^iinlty  cif  property 
wm  IniiniliKHl  ill  iln  InMltiielimii  uE  tbv  oountry.  Uui  t,  law  uf  1907 
Urn  1ii4)ii)(Jil  I'ruavii  Iniu  lltu  will)  ollirr  rountrin.  Thii  Uw  givn  a. 
iiiiiii)i'J  wjiiioii  *i>lu  i.tMilrul  iivtT  runilnm  from  hct  iktmihiT  work 
i^iiil  MivjilK*'  lliiTi'miin.  Slir  rnii  wlih  iiik'b  inonvy  iuyiuln<  jwrsoiiiilty 
r>i  rfrtliv,  AVer  Ihf  fttrnin'  ol  -wlihh  nhr  hiiic  almiluTt  rnntrol.  But 
l('ih«  ntiiMiv  hrr  Kuhta  hy  Ni|iMndr/ini(  Hit  ravncy  or  Rdminittcring 
luir  iiniiKiriy  Uilly  or  LuitH'u<l<'i)tly  tl'c  huvlwiiil  nwy  apply  to  thu 
tmifV  to  liuvc  brrlnsslom  rcKl rltli-il. 

AmriifOH  Imw.  ■  In  tlir  I'lilntl  Sintm,  tlic  revolt  ncuirwt  the 
vominon  l«w  Ihwwy  of  hn^I'MiiKl  nn<l  wfo  wiw  inrriwl  fartfi«-thnn  in 
hli|tliui<l,  nml  Irflalatjim  mrly  tomltd  \n  the  diroction  tt  alwlutc 
niiMlltv  M.WNM1  lh«  Rfxn*.  r^iDJi  tXMo  hit*,  liowxvur,  taken  iu 
nwji  nnv  Hiul  Miln^liil  Ux  (ivin  tiiiu'  for  ititrKlii(.'iiij  moilifiiuitiuiiH  uf 
lllr  r\l>(ll1K  tiiw,  mi  ihitt  t^c<  lijiiHbllon  oti  OiU  siilmvt  j»  now 
fmwillnKly  (fimi^tnitwi  nml  iliRictilt.  Jiimrn  Schmik-r  (Law  n/ 
'    "      )  iriwn  an  KCt^iunt  of  tlm  Rcncrnl  mult  In  thu 
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Yrlfr  onri  ramilv  of  tlw  Imimrliiiltler. 

NMHI  (KiiiMntan  /fiufl,  the  f-npitnt  of  the  Hrpartment 
Mf  l^tlt'hi.  Kumimlu;  on  »  branch  of  the  jMsy-Gnliili  railwny, 
0  111,  W,  wt  tho  riwt  Pnith  «nil  the  Kutuklnn  frontier.  Pop. 
tiOM>  15,41^'  ttlHUit  nntsfounh  being  Jn-a.  Ftushi  ts  an  episcopal 
nee.  The  vnlheilml  wns  built  in  (401  by  Stephen  ihe  Great  of 
MuMtvlft.  'I'hcTC  AM  M  important  aiuiufActuni,  but  «  luge 
fnir  ik  held  nnuuall.v  tn  September  for  the  sale  of  live-stock, 
niiH  ft-inr  t»  pwxtuml  tn  vonsliiemblc  q«antilit«,  Hushi  is  said 
tu  twve  bct-u  fouiiiletl  in  the  istb  century  by  a  colony  of  Hussites, 
(mui  wbum  tu  nniiM  ia<Wi\-M.  TIk  treaty  of  t  be  I^Lh  between 
K«»t«  tw)  I'whey  wm  ttftrnd  here  tn  i;ii. 

HVSKISSW.  WtLUAH  (i77o-i!t.\o),  Kngtish  statesman  and 
flitaiuier.  was  ttc».Yiulevl  fwm  an  old  Staffordshire  family  of 
ntodiiMla  £tttlunv.  ftnd  tna  born  at  Uirch  Motvton.  Woreesto^ 
alttr^  on  tbv  iitb  «(  M«rch  i;ro^  Having  be«n  plnccd  in  bn 
fv^uHernlh  \T«t  under  the  charpe  of  his  maternal  great-unck 
l>t  Oent,  itn^-sJii'^n  to  the  EnttlisK  enib^ssy  at  Puu.  in  i;3j 
be  iMMod  hi*  e«rly  yv«n  unidtt  *  politic*)  ferawntadon  wfaicb 
Vnl  him  to  t«ke  a  deep  interest  In  poiilits.  Ttnngfc  he  «ppiov«d 
Wf  tlw  Krenoh  Kcn^ulion,  hte  sj-mpaihies  were  with  the  iror 
m»i1et«lv  ivMty,  and  he  bix«n\e  »  nterabri  oC  the  "  dub  of  17S0." 
inalilutW  to  »up|MM  the  anw  fom  «f  coastitttiioaal  noouch)- 
jn  vp(iMi!ijiii,«  to  the  nnaivUe«l  aitenpts  of  the  JmoUbs.  He 
««Hj-  dis(>U>'<^^  hi*  wwwWO"  »rf  the  rriadr>h!«  of  finance  by  a 
A.AiSM'i-  dt'livvtevl  in  Augtul  1700  hefoiv  this  sooety,  in  re^rd 
l^t  the  iwMC  \k(  MMitgtMis  by  the  go\'«rwni»u  Tbe  Dhiomt 
gxiWMl  Mm  VT«sitl<sf«hte  reputation,  but  as  it  bUed  in  its  purpose 
b*^  withvlww  frvim  the  *ortely.  In  January  i>i,i  he  was  appointed 
l>\  OutxdM  ti^  an  '.Mlh.x  cf<Mte<.t  (o  dittvt  the  c^Rv-tttton  of  the 
Ai;«it^  .Vi;  and  Ui  the  <li«ii.-iur|»  ut'  his  drtioate  duties  he  nukoi- 
l>rw«>i  Mn-h  ahiitt*  that  in  tro;  h*  <«•$  nppointvd  aDder^cnetaiy 
atwar.  lntheKMwiwgy«rhc<ffltt«edpirtiawKJH»sn»embetfor 
M>^tv;h,  h«t  t-"*  It  cvinsiiiMal-Jc  pcnivl  he  tvx*k  siM«lj"  anj-  pin 
in  the  vk4<>»i«*.  la  iJioo  he  Mhicritwl  *  (ixtiw«  I'nwi  Dr  <>«. 
tta  the  eMtmaMit  MJ  Fitt  itt  iSu  hir  resigned  odk«.  awl  «ltw 
v\\!(t',-'f!>vt  IV'vet  «MnKxe«siVIt>-  be  wxthdrew  for  a  titae  into 
p(-\*!<itfe\  Ha\Sn(t  in  iSai  heen  (-iKWMi  tv^  Kpreseet  liieard, 
he  WW  M  th*  t«it\«nitiiMi  of  the  riti  ministry  a(i|M(nu<i  aKietuy 
\M  ih*-  t»*«surv,  ht4.=:>^  oAm  tiU  the  desoluiN*  «"  the  Mia»try 
»n<e  the  tVath  vtf  »Ntt  in  Jja^arr  iSmv  After  Ntu^  efcvtesl 
f.>*  !\ara  i.-h  in  tS?-,  he  »CV«j<ed  the  sacae  «>S^-e  urjiee  ;he  ^-te 
x^  IVnUiKl  h«M  he  wt;h4riew  )'««■»  the  (%^sjsf:y  4^Mg:  wi-h 
t^WNiMf  id  t^tao^.  UiW*.>aowfai|;yi«Thep«tiit$heilap«KpUrt 
\««  tfce  <MMftM.-y  )?fwe«,  wiach  \>»ST»ed  h»  rtpKt»tvo  as  tbe 
aV^osi  Si«V9vt  >■«■  his  !■.:»«:  bta  his  fpee-?»^  (v-j>.-*j^  &1  ax 
AVMvi  wt;h  thtwe  vit  hi^(d«y.  U  tiU*  he  w»  M<-..;nHii  kv 
I'W.'haMr^  \tW«  in  ($14  he  w  uamj  ihe  |«i<^-  sercice.  it 
KM*  -NiJte  »  chsrt  ^-«e;f?s»Jii«»rt■  *«'  ww<fe  aaJ  Kvests^  bat  ^ 
*T^;!«ve  was  is.iw  ;>-.»  :-.»e  v»r»-  jrwt  5s  :W  vN-esTsec^ifc:  asi 
1UMA.MM  )ar^-'^'«  -'<:  <W  wupi^.    K<  ^.'<«^  «  pcoik^ku  put 


reduction  In  the  unf^indM  debt,  and  eicplaifting  a'  method  for 
the  resumption  of  cash  payments;  which  wa3  embodied  in  the 
act  pasSfed  the  inune  year.  In  i8ii  he  was  ^'member  of  the 
coltimfttee  appAinttd'lo  inquirt  into  the  causes  of  the  agrirtihtiral 
dbtresathen  preraiKng,  And  the  proposed  relaxation  of  thecCrn 
liiwt  embodied  In  the  report 'wasunderstood  to  have  beenchiefly 
due  to  his  strenuous  advocacy.  In  16Z3  he  was  appointed 
president  of  the  hoa.tA  of  trade  andtreasur^T  of'the  navy,  arid 
shortly  afterwards  he  Wceived  a  seat  in  the  cabinet.  In  the 
same  year  he  was  returned  for  Liverpool  as  successor  to  Canning, 
and  as  the' only  man  who  could  teconciie  the  Tory  merchants 
to  a  free  trade  policy.  Among  the  mort  important  legislative 
changes  with  which  he  was  principally  connected  were  a  reform 
of  the  Nav^tion  Acts,  admitting  other  nations  to  a  full  equality 
and  reciprocity  of  shipping  duties;  the  repeal  of  tie  labour  laws; 
the  introduction  of  a  new  sinking  fund;  the  reduction  of  the 
duties  on  manufactiires  and  on  the  importation  of  foreign  goods, 
and  the  repeal  of  the  quarantine  duties.  In  accordance  with 
his  suggestion  Canning  in  1837  introduced  a  measure  on  the 
corn  laws  proposing  the  adoption  of  a  sliding  scale  to  regulate 
the  amount  of  duty.  A  misapprehension  between  Huskisson 
and  the  duke  of  Wellington  led  to  the  duke  proposing  an  amend- 
ment, the  success  of  which  caused  the  abandonment  of  the 
measure  by  the  government.  After  the  death  of  Carwing  in  the 
same  year  Huskisson  accepted  the  secretaryship  of  the  colonies 
under  Lord  Goderich,  an  office  which  he  continued  to  hold  in 
the  new  cabinet  formed  by  the  duke  of  WelfingtoB  in  the  following 
year.  After  succeeding  witb  great  difficulty  in  inducing  the 
cabinet  to  agree  to  a  compromise  on  the  corn  laws,  Huskisson 
finally  resigned  office  in  May  1S39  00  account  of  a  difference 
with  his  colleagues  ixt  regard  to  the  disfranchisement  of  East 
Retftord.  On  the  1 5th  of  September  of  the  following  year  he  was 
wddntally  killed  by  a  locomotive  engine  while  present  at  the 
opming  of  the  Livefpool  and  Uancboter  raflway. 

Sc«  the  £^  qfifadluMM,  by  J.  Wright  (LoKloa.  1831). 

RUBS  (w  Hfs),  WBOK  (c.  i37i-r4rs).  Bohemian  reformer  and 
martyr,  was  bom  at  Htostitecz,*  a  market  village  at  the  foot  of 
the  Bfibmomld,  and  ttot  for  frtun  the  Bavarian  frontier,  between 
r373  wkI  1375-  ^  exact  date  being  uncertain.  His  paren:s 
appear  to  have  been  weU-to-do  Czechs  of  the  peasant  das. 
Of  bis  early  Kfe  nothing  b  recorded  except  that,  notwitfastoDding 
the  early  loss  of  ha  fother,  he  obtained  a  good  demcntaiy 
eddCatioB.  first  at  Hussiiteca,  and  afterwards  at  the  neighbouring 
town  of  Prachatica.  .At,  or  «ily  a  very  little  beyond,  the 
usoal  age  be  ottued  the  lecoiily  (1348}  foonded  muvetstty  of 
Prague,  vbete  he  become  bachehir  oF  arts  in  1393,  badielcr 
of  theology  in  i^t04.  and  master  of  arts  in  1306.  In  i:oS 
he  was  dwses  by  the  Bohemiatt"  natioa  "  of  the  nni\-eis;ty 
to  ma  examittcrdiip  for  the  bocbekx^  degree;  in  t!ic 
some  year  he  began  to  lecture  also,  and  there  is  reason  *o 
believe  that  the  ptukn^ilBca]  writings  of  Wydi^  with  w>!fch 
he  had  hem  for  some  years  acquainted,  were  his  icxt-bocks~ 
tn  October  T4or  he  was  made  dean  of  the  philosophical  facT:!:v. 
and  Rw  ibe  half-T«ath-  period  from  October  1401  to  .Ap:9  it^i 
he  held  the  office  td  rccnx  of  the  nnivetstr.  En  1402  also  !v 
was  made  rector  or  curate  y.iaftiUnms^  oi  the  Bethlehem  <A;ipd. 
whidk  had  in  1501  beea  enned  and  endowed  by  sonc  mj.xs 
citiatas  of  Pragae  for  the  perpose  of  provraing  good  popclir 
preacUig  in  the  Bohenaas  toegae.  This  appiiicDeiii  kMl 
a  deep  mfttcMce  on  Ae  akeady  v^ofo^  rcGpccs  E^e  of  B:se 
hteasdf :  aad  one  of  the  eiccts  cif  the  earnest  aod  iadepeslm 
sII>)t  ef  Soiptan  mv»  vlBfh  n  M  him  was  a  pecMcad  coev>.T>.-a 
of  the  gical  vahae  mm  oaly  of  the  ptBoKf^&jcal  bet  abe  «f  :ie 
thev-iki^-al  wrniapt  of  Wycride. 

TUs  ac;«ly-fcrBed  sympaihv  with  the  Es^SA  nAi^rse!'  'i:-' 
WM.  13  the  arsi  HtKaik.'e  at  IcKt.  ic^ojte  Hsss  3  aay  c-jaB:K*3 
<tfaM\ioa  to  the  estab&bnl  ■toftTras  «c  Ca^-&sc  cr  s 
aay  ditect  cvic^^  w*ii  Ae  »=A*^tjes  v-t  z^  Ami.:  *»:  f-:c 
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several  years  h«  coatlntied  to  stct  in  full  accord  with  hisaichbfBhop 
(Sbytijgk,  01  Sbynko,  of  Ha^enburg).  Thus  In  (405  he^  with 
oth<T  two  masters,  was  commissiotied  to  esBmin'e  into  Certain 
reputtid  miracM  at  Wlisnack;  wear  Wittenberg,  wliicfa  had 
caused  that  church  ttr  be  made  a  resort  of  pilgrims  froto  al)  parts 
Of  Europe.  The  result  of  their  report  was  that  all  pil^lmage 
thither  frofn  the  province  Of  Bohemia  was  prohibited  by  the 
archbishop  on  pain  of  excommtAii^tion,  while  Hues,  with  the 
full  sanction  of  his  ewpcnof,  gave  to  the  world  hts  first  published 
Writfoe,  entitled  DtOmni  SaHguituC/iristi-GlaTificaU,-m  -which 
he  declaimed  In  no  measurod  terms  a;gainst  forged  tfifracles  and 
ecclesiastical  greed,  urging  Christians  at  the  game  time  to  desist 
from  looking  for  sensible  signs  of  Chiist'3  presence,'  but  rather 
to  seelc  mm  Hi  His  endiiring  word.  More  than  ortce  also  Huss; 
together  with  hjs  friend'  Stanfslsius  of  Znaim,  was  appointed 
to  be  synod  prescher,  and  in  this  capacity  he  delivered  at  the 
provincial  councils  of  Bohemia  many  faithful  admonttionsl 
As  early  as  the  !l8th  of  May  1403,  it  fs  true,  there  had  beon  held 
s  UhiveHUy  disputation  about  the  new  doctrines  of  WyclifEe, 
which  bad  resulted  in  the  condemnation  of  certain  propositions 
presumed  to  be  his;  five  years  later  (May  ao,  1408)  this  decision 
had  been  refined  into  a  declaration  that  these,  forty-five  in 
number,  %ere  not  to  l>e  taught  in  any  heretical,  erroneous 
or  offens'^'e  sense.  But  it  was  only  slowly  that  the  growing 
sympathy  of  Huss  with  WycUSe  unfavourably  afEe«ted  his 
relatioi^  with  hid  coUea;guesintbe  priesthood;  Ihi46&,  however, 
the  clCTgy'of  the  city  and  archiepiscopat  diocese  o(  Prague  laid 
before  the  archbishop  a  formal  complaint  against  Huss,  arinng 
out  of  strong  expressioni  with  regKrd  to  deiical  abuses  of  which 
he  had  made  tise  hi  his  pubUc  discourses;  and  the  result  was 
that,  having  been  first'deprived  of  his  appointment  as  synodal 
preadiet,  he'  was,  after  a  viain  attempt  to  defend  himself  in 
writing,  p>iibllc>y  forbidden  the  eierdse  erf  any  priestly  function 
throoi^Mt  the  diocese.  Simultaneously  with  these  proceedlnga 
in  BiAemla,  negoUations  had  beeh  going  on  for  the  removg}  of 
the  long-conthmed  pxpai  schism,  and  it  had  become  apparent 
that  a  satisfactory  solution  could  only  be  secured  if,  a^  seemed 
not  impossibb,  the  supporters  of  the  rival  popes,  Benedict  Xlfl. 
and  Gregory  XII.;  could  be  induced,  in  vie*  erf  tte  approaching 
cotmcil  of  Pisa,  to  pledge  themselves  to  a  strict  neutrality. 
With  this  end:  King  Wenceslaos  of  Bbhemis  had  requested  the 
co-opereUon  of  the  archbishop  and  his  clergy,  and  also  the 
support  of  the  university,  tn  both  Instances  unsucCttsfuHy, 
although  in  the  caM  of  the  latter  the  Bohemian  "  nation,"  with 
Hus6  at  its  head,  had  only  been  overborne'  by  the  vntas  of  the 
Bavarians;  Stuions  and  Poles.  There  ftdtowed  an  expression 
of  nationalist  and  particularistic  as  opposed  to  ultramontane 
and  also  to  German  feeling,  which  nndonbtedly  wag  of  supreme 
importance  f6r  the  whole  of  the  subsequent  careet  of  Huss.  In 
compliance  with  this  feeling  a  royal  edict  (JuiUary  iS,  1409) 
was  issued,  by  which,  in  alleged  conformity  with  Paris  usage, 
and  with  the  original  charter  of  the  univeraty,  the  Bohemian 
"  nation  "  received  three  voles,  while  only  one  was  allotted  to 
the  other  three  "  nations "  combined;  whereupon  all  the 
I  foreigners,   to  the  number  of  several  thousands,  almost  im- 

mediately withdiwv  from  Prague,  "an  occurrence  which  led  to 
the  formation  rfiortly  afterwards  of  the  university  of  Leipzig. 

It  was  a  dangerous  triumph  for  Huss;  for  his  popularity 
at  ccmrt  and  in  the  general  community  had  been  secured  only 
at  the  price  <rf  clerical  antipathy  everywhere  and  of  much  German 
ill-will.  Among  the  first  results  of  the  changed  order  of  tUngs 
were  00  the  one  hand  the  election  of  Huss  (October  1409I  to  be 
again  rector  of  the  university,  but  on  the  other  hand  the  appoint- 
nuent  by  the  archbishop  of  an  inquisitor  to  Inquire  into  charges 
of  heretical  teaching  and  inflammatory  preaching  brought 
agafost  him.  He  had  spoken  disrespectfuUy  of  the  church,  it 
was  said,  had  even  hinted  that  Antichrist  might  be  found  to 
be  in  Rorne,  had  fomented  in  his  preaching  the  quarrel  between 
BohemlanK  and  Germans,  and  had,  notwithstanding  all  that 
had  passed,  continued  to  speak  of  Wycliffe  as  both  a  pious  man 
and  an  orthodox  teacher.  The  direct  result  of  this  investigation 
is  not  knovm,  but  it  is  impo3»ble  to  disconnect  from  it  the 


THomulgatioh  by  Pope  Alexander  V.,  on  the  20th  of  Dccernber 
r409,  of  «■  bidl  which  ordered  the  abjuratioi>  of  all  WycKffite 
heresies  and  the  surrender  of  all  bis  books,  while  at  the  same 
time-*^  measurs'^ecitdlylevelled  at  the  pulpit  of  Bethkhiem 
chapel — all  preaching  was  prohibited  except  in  lOcaliiiies  irtiich 
had  been  by  long  usage  set  rfpSirt  for  that  use.  This'decree,  as 
SDonas  it  was  pntdi^ed  in  Prague  (March  9,  1410),  led  to  much 
p<^utat  a^tatiOB,  and  ptt>Voked  an  appeal  by  Huss  to  the 
pope's  beuer  iaformed  judgment;  the  akhbishop,  however, 
resolutely'  Insisted  cm  carrying  Ont  his  instructions,  and  in  th« 
fcUowlng  July  cansed  to  be  publicly  burned,  in  the  courtyard 
of  his  own  palace,  upwards  of  200  volumes  of  the  writings  of 
Wyciifte,  while  he  pronounced' solemn  sentence  of  excommunica- 
tion against  Huss  and  cetUin  «rf  his  friends,  who  had  in  the 
meantime  again'  protested  and  appealed  to  the  new  pi^e 
(John  XXIII.).  Again  the  populace  rose  on  behalf  of  their  hero, 
who,  in  his  turn,  strong  in  the  conscientious  conviction  that  "in 
the  thingr  which  pertain  to  salvation  God  is  to  be  obeyed  rather 
than  man,"  continued  tmihterruptedly  to  preach  in  the  Bethlehem 
chapel,  and  in  the  university  began  publicly  to  defend  the  so- 
called  heretical  treatises  of  WycliSe,  while  from  king  and  queen, 
nobles  and  burghers,  a  petition  was  sent  to  Rome  praying  that 
the  condetnnatioif  and  pr<Aibition  in  the  bull  of  Alexander'  V, 
might  be  quashed.  Negotiations  were  carried  on  for  some  months; 
but  in  Vain;'in  March  i4ri  the  ban  was  anew  pronounced  upon 
Huss  as  a  disobedient  son  of  the  church,  while  the  magistrates 
and  councillors  of  Prague  who  had  favoured  him  were  threatened 
With  a  slmilaf  penalty  in  case  of  theh''^ving  him  a  contumacious 
Buj^MTt:  UliiiMateiy  thfcwh<Je  city,  which  continued  to  harbour 
him,  was  kud  under  interdict;  yet  he  went  on  preaching,  and 
masses  Were  celebrated  as  usual,  so  that  at  the  date  of  Archbishop 
Sbynko's  death  m  SE^tember  1411^  It  seemed  as  if  the  efforts  of 
ecclesiastical  authority  had  resulted  in  absolute  failure. 

The  struggle,  however,  entered  on  a  new  [Aase  with  the 
appearance  at  Prague  in  May  14II  f4  the  papal  emissazy  charged 
with  the  proclamatkm  of  the  papal  bulls  by  which  areligiooS 
war  was  decreed  agifitst  the  eioommunicated  King  Ladlslaus 
of  Naples,  and  indulgence  was  promised  to  all  who  should  take 
part  in  it,  on  terms  sinrilar  to  those  vhlcb  had  been  enjoyed 
by  the  earlier  crusaders  to  the  Htdy  Land.  By  his  bold  and 
thorot^h-going  opposition  to  this  mode  of  procedure  against 
LadldauB,  and  stUl  more  by  hfs  doctrine  that  indulgence  could 
never  be  sold  without  simony,  and  could  not  be  lawfully  granted 
by  the  church  except  on  condition  of  genume  contrition  and 
repentance;  Muss  at  last  isolated  himself,  not  only  from  the 
archiepiscopal  party  under  Albifc  of  Unitschow,  but  also  from 
the  theological  faculty  of  the  university,  and  especially  from 
such  men  as  Stanislaus  of  Znaim  and  Stephen  Paletz,  who  until 
then  had  been  his  chief  supporters.  A  popular  demonstration, 
In  wbich  the  papal  buUs  had  been  parked  through  the  streets 
with  circumstances  of  peculiar  ignominy  and  fin^y  burnt,  led 
to  intervention  by  Wenceslaus  00  beh^  of  public  order;  three 
young  men,  for  having  openly  asserted  the  unla'wfutness  of  the 
papal  indulgence  after  silence  had  been  enjoined,  were  sentenced 
to  death  (June  1412);  the  excommunication  against  Huss  was 
renewed,  and  the  interdict  again  laid  on  all  places  which  should 
give  him  shelter — a  measure  which  now  began  to  be  more  strictly 
regarded  by  the  clergy,  so  that  in  the  following  December 
Huss  had  no  alternative  bat  to  yield  to  the  express  wish  of  the 
king  by  temporarily  withdrawing  from  Prague.  A  pro'vincial 
synod,  held  at  the  instance  of  Wencedaus  in  February  1413, 
broke  up  without  ha'ving  reached  any  practical  result;  and 
a  commission  appointed  shortly  afterwards  also  failed  to  bring 
about  a  reconciliation  between  Huss  and  his  adversaries.  The 
so-called  heretic  meanwhile  spent  hiS  time  partly  at  Kozihradek, 
some  45  m.  south  of  Prague,  and  partly  at  Krakowiu  in 
the  immediate  ndghbourhood  of  the  capital,  occasionally 
giving  a  course  of  open-ur  preaching;  but  finding  his  chief 
employment  in  maintaining  that  copious  correepcwdence  of 
which  some  precious  fragments  still  are  extant,  and  in  the 
compo»iion  of  the  treatise,  De  EccUHa,  which  subsequently 
furnished  most  of  the  material  for  the  ca^al  charges  bron^l  ,-, 
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against  him,  and  was  formedy  considered  the  most  importAnt  of 
his  works,  though  it  is  maioly  a  transcript  of  WycMe's  work 
of  tile  same  name. 

During  the  year  1413  the  arrangnnents  for  the  meeting  of 
a  general  couudl  at  Constance  were  agreed  upon  between 
Sigismund  and  Pope  John  XXIII.  The  objects  originally 
contemplated  bad  been  the  restoration  of  the  unity  of  the  church 
and  its  reform  in  bead  and  members;  but  so  great  had  become 
the  prominence  ot  Bohemian  aSaiis  that  to  these  also  a  first 
place  in  the  programme  of  the  approaching  oecumenical  assembly 
required  to  be  assigned,  and  for  their  satisfactory  settlement 
the  presence  of  Husa  was  necessary.  His  attendance  was  ac- 
cordingly requested,  and  the  invitation  was  willin^y  accepted 
as  giving  him  a  long-wished -for  <^^x>[tuiuty^  both  of  publicly 
vtsdicating  himself  from  charges  which  he  felt  to  be  grievous, 
and  of  toyatly  making  confession  for  Christ.  He  set  out  from 
Bohemia  on  the  [4th  of  October  1414,  not,  however,  imtil  he 
had  carefully  ordered  all  his  private  afiairs,  with  a  presentiment, 
which  he  did  not  conceal,  that  in  all  probability  he  was  going 
to  his  death.  The  journey,  which  a|^)ears  to  have  been  under- 
taken with  the  usual  passport,  and  under  the  protection  of 
several  powerful  Bohemian  friends  (John  of  Chlum,  Wenceslaus 
of  Duba,  Henry  of  Chlum)  who  accompanied  him,  was  a  very 
prosperous  one;  and  at  almoat  all  the  balting-ptaces  he  was 
received  with  a  consideration  and  cnthiuiastjc  sympathy  which 
he  had  hardly  expected  to  meet  with  anywhere  in  Germany. 
On  the  3rd  oi  November  he  arrived  at  Constance;  shortly  after- 
wards there  was  put  into  his  hands  the  famous  imperial  "  safe 
conduct,"  the  [tfonuse  of  which  had  been  one  of  his  inducements 
to  quit  the  comparative  security  he  had  enjoyed  in  Bohemia. 
This  safe  conduct,  which  had  been  frequently  prioted,  stated 
that  Huss  should,  whatever  judgment  might  be  passed  on  him, 
be  allowed  to  return  fredy  to  Bohemia,  This  hy  no  moans 
provided  for  his  immunity  from  punishment.  If  faith  to  him 
had  not  been  broken  be  would  have  been  sent  back  to  BohcmU 
to  be  punished  by  hts. sovereign,  the  king  of  Bohtnnia.  The 
treachery  of  King  Sigismund  is  uudeoiaUe,  and  was  indeed 
admitted  by  the  king  himself.  The  safe  conduct  was  probably 
indeed  given  by  him  to  entice  Husa  to  Constance.  On  the  4th 
of  December  the  pope  appoiaxad  a  commissioik  of  thxee  bish<q>s  to 
investigate  the  case  against  the  heretic,  and  to  procure  witoesaes; 
to  the  demand  of  Huss  that  he  might  be  permitted  to  employ 
an  agent  in  his  defence  a  favourable  answct  was  at  first  given, 
but.  afterwards  even  this  concession  to  the  forms  of  justice  was 
denied.  While  the  ci^mission  was  engaged  in  the  prosecution 
of  iu  enquiries,  the  flight  of  Pope  John  XXUI.  took  place  on 
the  3oth  of  March,  an  event  which  furnished  a  pretext  for  the 
removal  of  Huss  from  the  Dominican  convent  to  a  more  secure 
and  more  severe  place  of  coidnement  under  the  charge  of  the 
bishop  of  Constance  at  Gottlieben  on  the  Rhine.  On  the  4th 
of  May  the  temper  of  the  council  on  the  doctrinal  questions  in 
dispute  was  fully  revealed  in  its  unammons  condemnation  of 
WydiSe,  especially  of  the  so-called  "  forty-five  artides  "  as 
erroneous,  heretical,  revolutionary.  It  was  not,  however,  until 
the  5th  of  June  that  the  case  of  Huss  came  up  for  hearing;  the 
meeting,  which  was  sa  exc^Kiooally  full  oae,  Look  place  in  the 
lefectuy  of  the  Fxanciscaii  cloiater.  Autograph  copies  of  his 
VKxk  De  -Ecclesia  and. of  the  cootroversial  tracts  which  be  had 
written '  agaimt  faleiz  and  Stanislaus  of  Znaim  having  bean 
aduiowledgtd  by  hitn,  the  extracted  propositions  <kl  which  the 
prosecution  based  theii  charge  of  heresy  were  read;  but  as 
soon  as  the  accused  began  to  eoter  tipon  his  defence,  he  was 
assailed'  by  violent  outcries,  amidst  which  it  whs.  impossible 
for'him  to  be  beard,  ao  that  he  was  compelled  to  bring  his  speech 
to  an  abrupt  dote,,  which  he  did  with  the  calm  remark:  "  In 
such  aoouGOil  as  this  I,  had  expected  to. find  more,  propriety, 
piety  and  order."  It.  was  .fouj9.d:  necetsary  to  adjourn  the 
sktiiig  Until  the  7th:  of  June,  on  which .  occasion  ■  the  outwatd 
decmdeB  were  better  observed,  partly  no  dpubt  from  the  drcuni- 
stance  that  Sigismund  was  present  injKrson.  The  propositiiHu 
wlhichihad  faeen  eUMCted  from  the  Db  EceUsia  mtre  again  brought 
opy.and  the;  relatione  between  WycMe  and  Huss  were  discussed, 


the  object  of  the  prosecution  being  to  fasten  upon  the  latter  the 
charge  of  having  entirely  adopted  the  doctrintd  system  of  the 
former,  induding  espedally  a  denial  of  the  doctrine  of  transub- 
stantiation.  The  accused  repudiated  the  charge  of  having 
abandoned  the  Catholic  doctrine,  while  expressing  hearty 
admiration  and  reqiect  for  the  memory  of  WydifEe.  Being 
nest  asked  to  make  an  unqualified  submission  to  the  council, 
he  expressed  himself  as  unaMe  to  do  so,  while  stating  his  willing^ 
nesB  to  amend  his  teaching  wherever  it  had  been  shown  to  be 
false.  With  this  the  proceedings  of  the  day  were  brou^t  to 
a  dose.  On  the  8th  of  June  the  [Mxipositians  extracted  from 
the  De  Eccleiut  were  again  taken  up  with  some  fulness  of  detail; 
some  of  these  he  repudiated  as  incorrectly  given,  others  he 
defoided;  but  when  asked  to  make  a  general  recantation  he 
steadfastly  declined,  on  the  ground  that  to  do  so  would  be  a 
dishonest  admission  of  previous  guilt.  Among  the  proportions 
he  could  heartily  abjure  was  that  relating  to  transubstantiation; 
among  those  he  felt  constrained  unflinchingly  to  maintain 
was  one  which  had  given  great  offence,  to  the  effect  that  Christ, 
not  Peter,  is  the  head  of  the  church  to  whom  ultimate  af^teiU 
must  be  made.  The  council,  however,  showed  itself  inaccessible 
to  all  his  arguments  and  explanations,  and  its  final  resolution, 
as  announced  by  Pierre  d'Ailly,  was  threefold:  first,  that 
Huss  should  humbly  dedare  that  he  had  etred  in  all  the  artides 
dted  against  him;  secondly,  that  he  should  promise  on  oath 
neither  to  hold  nor  teach  then)  is  the  future;  thirdly,  that 
he  should  publidy  recant  them.  On  his  declining  to  make 
this  submission  he  was  removed  from  the  bar.  Sigismuod 
himself  gave  it  as  hia  opinion  that  it  had  been  deai^  proved 
by  many  witnesses  that  the  accused  had  taught  many  pemidous 
heresies,  and  that  even  should  be  recant  he  ought  never  to  be 
allowed  to  preach  or  teach  again  or  to  return  to  Bohemia,  but 
that  should  he  refuse  recantation  there  was  no  remedy  but  the 
stalce.  During  the  nest  four  weeks  no  effort  was  spaced  to 
shake,  the  detetminadan  of  Huss;  but  he  steadfastly  refused 
to  swerve  from  the  path  which  conscience  had  once  made  dear. 
"I  write  this,"  says  he,  in  a  letter  to  his  friends  at  Prague,  "in 
prison  and  in  chains,  expecting  to-morrow  to  receive  sentence 
of  death,  full  of  hope  in  God  that  I  shall  not  swerve  from  the 
truth,  aor  abjure  envrs  imputed  to  me  by  false  witncsaes." 
The  sentaice  he  expected  was  pronounced  on  the  6th  of  July 
in  the  presence  of  Sigiamimd.  and  a  full  sitting  of  the  council; 
once  and  again  he  attempted  to  rem(»strate,  but  in  vain,  and 
finally  he  betook  himself  to  silent  prayer.  After  he  had  under- 
gone the  ceremony  of  degradation  with  all  the  childish  formalities 
usual  on  such  occasions,  his  soul  was  formally  consigned  by  aU 
those  present  to  the  devil,  while  he  himself  with  daq>ed  hands 
and  uplifted  eyes  reverently  committed  it  to  Christ.  He  was 
then  handed  over  to  the  secular  arm,  and  immediately  ledto  the 
place  of  execution,  the  council  meanwhile  proceeding  uaoon- 
cemedly  with  the  rest  of  its  business  for  the  day.  Many 
inddents  recorded  in  the  histories  make  manifest  the  meek- 
ness, fortitude  and  even  cheerfulness  with  which  he  went  to 
bis  death.  After  lie  had  been  tied  to  the  stake  and  the  faggots 
had  been  piled,  he  was  for  the  last  time  urged  to  recast,  but 
his  only  reply  was:  "  God  is  my  witness  that  I  have  never 
taught  or  preached  that  which  false  witnesses  have  testified 
against  me.  He  knows  that  the  great  object  of  all  my  pxeacbing 
and  writing  was  to  OHivert  men  from  sin-  In  the  truth  ot  that 
gospd  which  hitherto  I. have  written,  tau^t  uid  preached, 
X  now  joyfully  die."  The  fire  was  then  kindled,  and  his  voice 
as  it  audibly  ptrayed  in  the  words  of  .the  ''  Kyrie  £leisoa  "  was 
soou  stifled  in  the  smoke.  When  tbe.^amea  had  done  thw 
office,,  the  ashes  that  were  left  and  even  the  soil  on  which  they 
lay  were  carefully  removed  and  thrown  iato  the.  Khine. 

Not  many  words  aie  needed  to  convey  a  tolerably  adequate 
estinute  of  the  character  and  work  of  the  "pale  thin  maxi  in 
mean  attire,"  who  in  ^kness  and. poverty.  tl}u&  oomplcAed  the 
forty-sixth  year  of:  a  iusy  life  at  the  stake.  The  vaUie  of  Huss 
as  a  scholar  was  formerly  underrabed.  The  publication,  of  his 
Su^er  I V.  SMtetUioTum  has  proved  that  he  was  a  man  of  profound 
learning,    Yet  his  prindpal  glory  will  always  bo  founded  «k  hi* 
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B^citiiftl  teaching.  '  It  mi^t  flot  be  ^ay  to  fonaiflate  precisely 
the  docciine^  fof  which  he  died,  and  certaialy  soqh  of  them, 
as,  lot' example;  that  regarding  the  cbotch,  «ere  Bucb  as  many 
ProteataiiU  evm  would  regard  as  unguarded  and  di£Ctdtto 
harmonize  with  the  muntenance-  of  estefaal  -church  ordei; 
but  his  is  undoiibtsjly  the  honour  of  having' beeA  ttte  chief  inter- 
mediary  in  banding  on  from  Wydifffr  to  Lntber  the  torch  wtfch 
kindled  the^ Reformation,  and  of  having  been  one  of  the  bravest'of 
the  martyrs  who  have  died  in  the  cause  «f  hobaaty  and  fteedom, 
of  progress  and  of  grdwtb  towiurds  the  light.  (J.  S.  Bl.) 

The  wcirbs  of  Husa  are  usually  claseed  under  four  beada;  the 
donoatioal  and  polemical,  the  hoinileticBli  the  cxentical  and  the 
eputolary.  In  the  earlier  editiona  of  his  wofIu  suthcieoC  care  was 
not  talc^  to  distinguish  between  his  own  writings  and  those  of 
Wycliffe  and  others  who  were  associated  with  him.  In  connexion 
with  his  sermons  it  is  worthy  of  note  that  by  means  of  them  and  by 
his  pnbHc  teaohing;  generally  Hun  eiwmiaEda  considerable  influence 
not  only  on  therpUgious  lite  (rf  his  time,  but  on  the  literary  devdog- 


_   .  .   of  his  native  tongue.     The  earliest  collected  edition  of  his 
works,  Hisloria  et  monumenla  Joannis  Hus  et  Hitronymi  Pragensis, 
was  published  at  Nuremberg  in  1558  and  was  re(winted  with  a  con- 
I  aiderable  quantity  of  new  natter  at  FrankEort  in  1715.    A  Bohemian 

edition  of  the  works  has  be«n  edited  by  K.  J.  Erbea  (Prague,  I86§- 
1868),  and  the  Doaimmla  J.  Hus  vitam,  doctrinam,  causam  t* 
Constantiensi  concilia  ^1869),  edited  by  F.  Palackv,  is  very  valuable. 
More  recently  Joannis  Has.  Opera  omnia  have  been  edited  by  W. 
FlojihauB  (Frai^,  [904  (ol.).  The  De  EccUtia  was  published  by 
Ulncb  von  Hutten  in  1520;  other  controversHl  writings  by  Otto 
Brumfels  in  1524.;  and  Luther  wrote  an  interesting  preface  to 
Epislolae  Quaedam,  which  were  published  in  1537.  These  Epistolat 
have  been  translaUd  into  French  by  E.  de  Bonnechose  (1846},  and 
the  letten  writVen  ddring  his  imprisoilment  have  been  edited  by 
C.  von  KOgdgen  (L«)paigj  1903). 

The  best  and  most  .easily  accessible  information  for  the  English 
reader  on  Huss  is  found  in  J.  A.  W.  Neandcr's  AUgemtine  GeschtckU 
der  chrisUicheK  R^ipon  und  Kircke,  translated  by  T.  Torrey  (1850- 
1858);  in  G.  von  Lechl^'s  Wiclif  «ttd  rfte  VarKschKhf  der  Refortua- 
(MM,  translated  by  P.  Lorimer  (i87S);(n  H.  H.  Milman's  ifufc^  e/ 
Lalin  Chrislianily,  vol.  vtii.  (1867);  and  ui  M.  Cjeighton's  History  of 
the  Papacy  C1S97).  Among  the  earlier  authorities  is  the  Historia 
Sohemica  of  Aeneas  Sylvius  (1475)-  "The  Acta  of  the  council  of 
Constance  (pubHehed  by  P.  Labbe  in  his  ConttHu,  vol;  xn.,  1731 ;  by 
H.  von  der  Haardt  in  hi»  i£a%nwn  Contlantinue  wtKiUturtj  ydi  vi, , 
1700;  and  by  H.  Ftnke  in  his  Ada  conoiiH  C^ToUuttiensts,  1S96); 
and  J.  Lenfant's  Hislcire  de  ia  guerre  des  HusiiUs  (I73i)  and  the  same 
writer's  Histoire  du  concSe  de  CoHslanee  (1714)  should  be  consuhed. 
F.  Patau's  Gescbichie  BSkmeng  <i864-i867>  i«  afco'vety.  useful. 
Monographs  on  iluss  are  very  muberouB.  '  Among -^lanii  nuV  he 
mentioned  J.  A.  von  HeUert,  Studieft,  ^iber.  fitu  tfad  £fiertmgmus 
(1853;  this  wwfc  is, ultramontane  in  its  sympathies) ;' C.  von  Holler, 
s  Ufid  der  A  bzue  der  deutsckin  Professoren  und  Stadertlfn  dUf  Prag 


._      Jtvnslisl)  by  M,  j.-tvaos  (iSanji  ji.  ,     . . 

Wielefus,  JlHsais,  inter  se  comparaii  frSjJ);  and  G.  von  Lechler, 
7oAann«T  ffw  (1^)-  Bek  also  Count  latlw*,  rftsLtJV  and  FffffMir^ 
/oA»  ir<M  (Loodod,  S909). 

BUSBAiti  ot^^nally  t(w  naaie  of  a  soldier  belfingiiie  to  a 
corps  of  li^l  hoTSe  raised  by  Matthias  CoEVfnus,  Ung  of  Hungary, 
in  145S,  to  4^t  against  the  Turks.  The  Magyar  kmtar,  from 
which  the  word  b  derived,  *as  formerly  connected  with  the 
Magyar' A»ffi,  twenty,  ^d  waB  exidalntd  by  a  sappoeed  raising 
of  the  troops  by  the  taking  of  each  twentieth  man':  According 
to  the  New- EMi^k  Dictionary  the  word  ia  an  adaptation  of 
the  Italian  corjom,  corsair,  a  robber,  and  is  found  in  isth-centuty 
documents  coupled  with  pratdvnes.  The  hussar  was  the  typical 
Hungarian  cavalry  soldier,  and,  in  the  absence  of  good  light 
caivaXry  in  the  regular  armies  of  central  aitd  western  Europe, 
the  name  and  character  of  liie  hUsears  gradually  ^ead  into 
Fmssin,  Fiance,  &c.  Frederick  the  Great  sent  Majt»  H.  J.  voa 
Zieten  to  study  the  work  of  this  ty|>c  of  cavabry  in  the  Austrian 
service,  and  ZiAen  so  far  improved  on  the  Austirian  model  that 
be  defe&ted  fais  old  teacher.  General  Baranyai,  in  an  enooonter 
between  thePmaaian  and  Austrian  hiissus  at  Rothschloss  in 
1 741 .  The  tyi^ctd  unif orm  of  the  Hungarian  hussar  was  followed 
with  modifications  in  other  European  armies.  It  onDsisted  of 
a  busby  or  a  Ugh  cylindrical  doth  cap,  jacket  wtth  hc4vy 
braiding,  and  a  dtdmln  or  pelfise^  b  loose  coat  worn  hangmg 
from  the  left  shoulder.  The  hussar  regiments  of  the  British 
army  were  converted  from  tight  dragoons  at  the  following  dates: 


7th  (1605)-,  loth^aM  ijtfi  ii&dA)^  i&\h  ij»a^,  abd  agalnoD 
revival  aiteil  disbnndment,  .i8sS)i  8th  (xSia),  iithCiS-uo),  aoth 
0ate  and  Bhng^  ^nftpean,  Cavalry)  (ifi6o),  r3th,  I4tbi  add  19th 
((ate  ist  Bengal. Eumpeaa.Cavaby)  (1861)..  The:siat  I.anfets 
were  hnsiars  from:  i9fit  to. [897:.    :  :  ■■  ^  .    '■  ■      .  . .. 

BBSSITES,  the  jnirme  given  to  the  iollowemof.  John  Hu» 
(136^1415))  the  BobemiaR  lefomcc.  l^ey  were  at 'first  often 
called  WydbEtei,  aa  the  theological' thc)xifis<of  Husa  wereiargely) 
fonnded  on  the  teachings  of  Wydifiib  :  Huss  indeed  laid  ;marei 
stress  on  ciiurch  refortn  than  on  theological,  controversy.  On 
such  matters  belalways  vrriles  >s  a  disciple  o£  WycUfFe.  The 
HiEslttt  moremeDt  may  be  said  :to  .have  sprung  from  three 
sdurces,  whidiare  however  closely  connected.  Bohemia',  irtiich 
had  first  received  Christianity  from  the  East,,  was  horn  geo- 
graphical and '  other  causes  lohg  bat  very  loosely  connected 
wick  the  Church  of  Knme.  ThDiConnexion  became  closer  at  the 
time  when  the  sdusm  with  its  violent  controveisieS  between 
the  rival  pontiSa,  waged  with  the  coarse  invectiVe  customary 
to  medieval  theologians,  had  brought  great  discredit  oni  the 
papacy.  The  terrible  rapadty  of  its  representatives  in  Bohemia, 
which  iQcreased  in  proportion  as  it  became  more  difficult  to 
obtain  money  from  western  countries  such  as  En^and  and  France, 
caused  general  indignation;  and  this  was  still  further  intensified 
by  the  gross  immorality  of  the  Roman  priests.  The  Hussite 
movement  was  sbo  a  democratic  one,  an  upsiaing  of  the  peasantry 
against  the  landowners  at  a  period  when  a  third  of  the  s(^ 
belonged  to  tbe  dargy.  Fln^y  national  euthualaam  for  the 
Slavic  race  cottrlbuted  latgdy  to  ita  importance.  The  towns, 
in  most  cases  creationB  of  the  ndhrs  of  Bohemia  who  bad  oaUed 
In  German  immigrsnts,  wece,  with  the  exception  of  the  "  new 
town"  of  Prague,  mainly  German;  and  in  consequence  of  the 
regulations  of  the  qoivetsity,  Germans  also  held  almost  all  the 
more  important  eccleaiastical  office3-~a  condition  of  things 
greatly  resented  by  the  natives  ot  Bohemia,  which  at  this  period 
had  reai^d  a  liigh  degree  of  intellectual  development. 

The  Hussite '  moremrait  Bssunfted  a  mvolutionAry  .charsictm; 
as  soon  as  the  news  of  the  death  of  Hms  rtecbed  Prague^'  The 
knfgfats  and  nobles  of  Sohemia  ai&d  Mora,via,  who  were  iafavow! 
of  churi^  refbrin,-seat  to  the  ooundlat'Ontbtance  (September 
and,  1415)  a  protest,  known  asithe  '^'prvtetUitio  Bahemoruvi" 
which  oondemDcd  the  execution  ai  Huss  in  the  strongest  language. 
Tbe  attitude  of  iSigismued,  king  o£  the.  Komans,  wbo  sent 
threatening  letters' to  Bobemiadedaaing  that  be:  would  shortt^ 
-'  drown'  all '  Wydiffites  .  arid  '  Hosatee,"  greally  injsenaed  the 
people.  Troubles  brokedut  in  Various  parts  of  Bobonia,  and 
many  Romanist  priests  wae(lri>ran  from  thefrpiiriBbes.  Almost 
from  the  fiiM  the  Hussites  were  divided  into  two  sections,  though 
many  minor  divisions  alio  arose  among  tbemL  Shortly  before 
his  death  Hubs  '  had  aooepted  a  doctrine  preached  during  his 
absence  by  his  adfaerentaatPingne,  namdy  tbat<oi  "  utraqinam," 
i.e.  tbe  obligation  of  the  faithful  to  receive  cpmmunlon  in  both 
Tiis.6a(svhulraqve  specie),  lliis  doctrine  became  the  watchword 
of  the  moderate  Hussites  who  were  known  as  the  Utraquists 
or  Calbctines  (calix,  th^  choice),  in  Bbhemtan,  podobtgi  |  while 
tbe  more  advanced  Hussites  were  soon  known  as  the  Taborites, 
from  tbe  dty  of  Tabor  that  became,  their. centre. 

Under  the  influence  of  his  brother  Sigismund,  king  of  the 
Romans,  King  Wenceslaus  endeavoured  to  stem  the  Hussite 
movement.  A  certain  number  of  Hussites  lead  by  Nicolas  of 
Hus — no  relation  of  John  Huss — left  Prague.  They  held  meetings 
in  various  parts  of  Bohemia,  particularly  at  Usti,  near  the  ^>ot 
where  the  town  of  Tabor  was  founded  soon  afterwards.  At 
these  meetings  Sigismund  was  violently  denounced,  and  the  people 
everywhere  prepared  for  war.  In  spite  of  the  departure  of  many 
prominent  Hussites  the  troubles  at  Prague  continued.  On 
the  3otfa  of  July  1419,  when  a  Hussite  procession  headed  by  the 
priest  John  of  Ze»v&^n  Ger.  Selau)  marched  through  the  streets 
of  Fragoe,  stones  were  thrown  at  tbe  Hussites  from  the  windows 
of  the  to>wn>hall  of  the  "new  town."  The  people,  headed  by 
John  2i2ka  {1376-14^4),  threw  the  burgomaster  and  several 
town-coundUoFS,  who  were  the  instigators  of  tUs  outrage, 
from  the  windows  and  they  were  Immediately  JtBled' by  tbcl 
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tMvd.  On  beadagthii newsiUag  WencttilBusiras seised  witit 
an  spc^dectic  fit,  and  cBsd  8  fev  diqv  aftsr#Brda.  The  d^th  ot 
the  Jdilg'  lenked  >  in  itenewed  tAnblds  <ia  fctgde  and  in  almost 
all  parts  of  Bohemia.  Many.  Romaniita,  mostly  Gentiaos-rfor 
they  had  almost  all  lenmined  faithful  to  the  papal  causfrr-wero 
exptUed  fromthEr  Bohomiaii  citiesi  Im  Prague,  is  iNovembei 
14x9,  severe  Siting  took  pkce  between  tha. Hussites  and  the 
mciCBUaiies  whom  Queen  Sophia  (widow  of  Wenceslaus  and 
regent  after  the  death  of  her  hnsband)  had  hurriedly  callected. 
After  a  coasiderable  pan  of'  the  city  had  been  destroyed  a.  truce 
was  concluded  mi  tbe  <  13th  el  November.  The  nobka,  ftbo 
though  favourable  to  the  HuEsite  cause  yet  supported  tiM 
regtiit,  promised  to  act  as  mediators  with  Sigismund;  while 
the  citizens  of  Prague  consented  to  restore  to  the  loyaJ  forces 
the  castle  of  Vyiehrad,  which  had  Mien  into  tbdc  hands.  2i£ka, 
who  disapproved  oi  this  compromise,  left  Prague  and  retired 
to  Plzeft  (Pilsen).  Unable  to  muntain  himself  there  he  marched 
to  Bouthem  Bohemia,  and  after  defeating  the  Romanists  at 
Sudomi^f— the  first  pitched  bottle  of  the  Hussite  wars — he 
arrived  at  Usti,  one  of  the  eariieat  meeting-places  of  the  Hussites. 
Not  considering  its  lituatioo  suflsdently  Strang,  he  moved  to 
the  neighbouiing  new  Bcttlement  of  the  Hussites,  to  which  the 
biblical  name  of  Tabor  was  given.  Tabor  soon  became  the 
centre  of  the  advanced  Hussites,  who  diSered  from  the  Utraquists 
by  recognizing  only  two  aacranients — Baptism  and  Communion — 
and  by  rejecting  most  of  the  ceremonial  of  the  Roman  Church. 
The  ecclesiastical  organization  of  Tabor  had  a  somewhat  puritanic 
character,  and  the  government  was  establi^ed  oa  a  thoroughly 
democratic  basis.  Four  oaptaihs  of  the  people  (A^'tmofK)  were 
elected,  one  of  whom  was  2iika;  and  a  very  strictly  mihtary 
disdphne  was  instituted. 

Sigismund,  king  of  theRomans,  had,  by  the  death  of  bis 
brother  Wenceslaua  without  issue,  acqulced  a  claim  on  the 
Bohemian  crown;  though  It  was  then,  and  remained  till  much 
later,  doubtful  whether  BobeDi^  was  an  hereditary  or  an  elective 
monarchy.  A  firm  adherent  of  tiM  Church  of  Rome,  Sigismund 
was  succBSsfnl  in  obtaining  aid  from  the  pope.  Martin.  V. 
Issued  a  bull  on  the  i?th  Of  March  1426  which  ptodaimed  a 
crusade  ''  for  the  destfuction  of  the  WycUffites,  Hussites  and  all 
other  heretics  in  Bohemia."  The  vast  army  of  crusaders.  With 
which  wrire  K^smund  and  many  German  princes,  and  Which 
consisted  of  adventurers  attracted  by  the  hope  of  piUs^  from 
an  ports  of  Europe,  arrived  before  Prague  on  the  30th  of  June 
and  itnnetUately  began  the  sioe  of  the  dty,  which  had,  however; 
soon  to  be  abandoned  (see  ZiiEA,  Johm).  Negotiations  toolf 
I^ot  for  a  settlement  of  tbe  rdi^oua  diffeiences.  Theunited 
Hussites  formulated  their  demands  in  a  statettent  known  as 
the  "  articles  of  Prague."  Tbis  document,  the  moat  important 
of'the  Hussite  periodv  ninsthus  in  the  vosdag  of  the  con* 
temporary  chronicler,  Laurence  of  Brenvar— > 

I.  The  word  of  God  shall  be  preached  and  made  known  in  the 
kincdom  of  Bohemia  freety  and  in  an  orderly  manner  by  the  priests 
of  tne  Lord. ... 

II.  The  sacnmeol  of  the  most  Holy  Eucharist  sbaJl  be  freely 
adjniDJstered  in  the  two  kinds,  that  is  br^d  and  wine,  to  all  the 
faithful  in  Christ  who  are  notprecluded  by  mortal  an — according 
to  the  word  and  disposition  of  Our  Saviour. 

III.  The  secular  power  over  riches  and  worldly  goods  which  the 
clergy  possesses  in  contiadictian  to  Christ's  precept,  to  the  prejudice 
of  its  office  and  to  the  detriment  of  the  secular  arm,  shall  be  taken 
and  withdrawn  from  it,  and  the  clergy  itself  sh^ll  be  brought  back  to 
the  cvangelicalrule  and  an  apostolic  life  such  as  that  wnich  Christ 
and  hts  apostles  led.  ... 

IV.  All  mortal  mns,  and  ia  particuhur  all  public  and  other  di» 
orders,  which  ace  contrary  to  God's  law,shall  in  every  rank  of  life 
be  duly  and  Judiciously  prohibited  and  destroyed  by  those  whose 
office  it  Is. 

These  aitides,  which  con  tain  the  essence  of  theHussite  doctrine, 
were  rejecbsd  by  Sigismund,  mainly  through  the  influence 
of  Che  papal  legates,  who  considered  them  prejudicial  to  the 
authority  of  the  Roman  see.  HostiHtiea  therefore  continued. 
Thou^  Sigismund  had  retired  from  Prague,  the  castles  ot 
Vyichrad  and  Hrad£any  remained  In  possession  of  hu  troops. 
The  tjtiieoB  of  Prague  laid  siege  to  the  VySehrad,  and  towards 


tjfe  eod  of  October  .(i^^o)  the.garEL}^  mas  Qt^  't,he;n9im~|C>jE 
capitulating  through  .Wuns.  Sigismiind.atliempted  ^9,  i^eyc; 
the  foctrcB,  but  was'  decisivedy  defeated  by  the  Hussjtes,  on^ 
the  ust  of  Noverober  near,  the,  village  of  Pa;^r^, .  The  castleo' 
of  Vyiebrad  and  Hrad^any  now  cafatulatedi  and  shortly  after- 
wanb  alMost  all  Bohemia  fell  into  the  hands  of  the  Hussites; 
Internal  troubles  pcevented  them  iFom, .  availing  themselves, 
completely  of  their  vioto^.  At.  Prague  a  de\magogue,  the 
priedt  John  of  2eUvo,  for  a  time  obtained  almost  unlimited 
authoiity  over  the.iower  classes  of  the  townsmen;,  and  at 
Tabor  a,  communiatic  movement  (that  of  the  so-called  Adamites) 
was  sternly  supftresied  by  2iika.  Shortly  afterwards  a  new 
crusade  against  the  Hussites  was  undertaken.  A  lalrge  German- 
army  entered  Bohemia,  and  in  August  143T  laid  faege  to  the 
town  of  Zatec  (Ssiaa).  Thiti  crusaders  hoped  to  ,1^  Joined  in 
Bohemia  by  King  Sigismund,  but  that  prince  was  detained 
in  Hungary.  After  an  unsuccessful  attempt  to  Storm  Zatec 
the  crusaders  retreated  somewhat  inglorlously,  on  hearing 
that  the  Hussite  troops  were  approaching.  Sigismund  only 
arrived  in  Bohemia  at  the  end  of  the  year  r42i.  He  to^ 
possession  of  the  town  of  Kutna  Hora  (Euttenberg),  but  was 
decisively  defeated  by  2iiEka  at  Nfimecky  Brod  (Deutschbrod) 
on  the  6th  of  January  i+aa.  Bohemia  was  now  again  for  a 
time  free  from  foreign  intervention,  but  internal  discord  again 
broke  out  caused  partly  by  theological  strife,  partly  by  the 
ambition  of  agitatotsi  John  of  Zelivo  was  on  the  9th  of  Marcli 
14^2  arrested  by  the  town  council  of  Prague  and  decapitated.. 
There  were  troubles  at  Tabor  also,  where  a  men  advanced 
party  opposed  2iitka's  authority.  Bohemia  obtained  a  temporary 
respate  when,  in  1422,  Prince  Sigismund  KorybutoviC  of  Poland 
became  for  a  short  time  ruler  of  the  country.  His  authority 
was  recognized  by  the  Utraquist  nobles,  the  dttzens.of  Prague, 
and  the  more  moderate  Taborites,hicludhig2iika.  'Koryinitovii^ 
however,  remained  but  a  short  time  in  Bohemia;  after  his 
departure  civil  war  broke  out,  the  T^borites  opposing  in  arms 
the  more  moderate  Utraquista,  who  at  this  penod  area's^ 
Cf^ed  by  the  chroniders  the  *'  Pragifers,"  as  Pragnb  was  theto 
principal  stronghold.  On  the  37th  of  April  1423,  ZiSka  ,noW 
again  leading,  the  Taborites  defeated  at  Horic  the  Utraquist 
Eirn^r  uBder.  Cenek  of  Wartemberg;  shortly  af tetwaxds .  an 
armiatlce  was  concluded  at  Konc^sM. 

Papal  influence  had  meanwhile  succeeded  in  calling  forth 
afiew  crusade' against  Bohemia,  but  it  resulted  in  complete  failure. 
In  spite  of  the  endeavours  of  their  zulera,  the  Slavs, ^f  Poland 
and  Lithuama  did  not  wish  to  attack  the  kindred  Bohuniansl 
the  Germans  were  prevented  by  internal  discordfcom  taking 
Joint  action  against  iJie  Hussites;  and  the  king  of  Denmark, 
who  had  landed  in  Cerrnany  with  a  large  force  intending  to 
take  part  in  the  crusade,  soon  returned'  to  his  own  ouuntry. 
Free  for  a  time  from  iordgn  iw^ssion,  the  flussitf^-  iixTixjed 
Mcffavia,  whem  a  large  pact  of  the  population. favoured  tbeit 
creed;  but,  again. paralysed  by  i£ssen4Qm,  soon  returned 
to  Bohemia.  The  dty  of  Oniggrau  (Et&lov6  Hiadec)^  which 
had  been  under  Utraquist  rule,  e^wused  the  doctrine  of  Tabor, 
and  called  ljik&  to  its  aid.  After  several  military  successes 
gained  by  2i£ka  (g.v.)  in  1^3  and  the  following  year,  a  treaty 
of  peace  between  the  Hussites  was  cfmduded  on  tl^  i3t;h,of 
Sept^nber  1424  at  Liben,  a  village  near  Prague  now  p^t  of 
that  dty. ,  .■".,..! 

In  1426  the  Hubsites  were  again  attacked  by  foretga  efiemies. 
In  June  of  that  year  their  forces,  led  by  Prokop  the  Great— 
who  took  the  'wnunand  of  the  Taborites  sbMtly  after  2i2ka's 
death  in  October  r424'-«nd  Sigismund  Korybutovii^  who, had 
returned  to  Bc^emia,  signally  defeated  the  Gamsns  at  Aussig 
(Usti  nad  Labem).  After  this  great  victory,  aad  another  at 
Tachau  in  1427,  the  Hnsntes  repeatedly  invaded  Geimany, 
though  they  made  no  attempt  to  occi^iy  permanently  any  part 
of  the  country. 

The  almost  'Uninterrupted  aeries  of  victories,  of  the  Huskies 
Etow  rendered  vain  all  hope  of  subdiuag  them,  by  force  of  &rm& 
Moreover,  the  cossiMcuously  democratic  oharacter  of  the  Hussite 
movement  caused  the  Gennsn  princes,  who  wore  afraid  that 
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liuch'^>tews  miffht  extfcnd  to  thek  own  countries,  to  dtsiie  pcacs. 
iiiliiy'Jiiisslt^,  partifflftafly  the  Iftr^i^t  clergy.-wwejJsa  ia 

'UvoW  »f  Mate.     NegOtiitJ'ins'ftW  tWsWiTWBe  ■wrie  to^tikt^ 

^laee'' ftf  tie  ot^uUenkalcolUtdl'-wfaieh'liad  bsbn sammo«tdtb 

Tfjeet 'at  fiiaed  tin  the'aiti  of  March  1431-  The  Roman  see  it- 
luctantfr  ednseitted  t»  ibe  im^aco-ol  he* etics  at  this  cooncil, 
but  indtgnahtly  rejected  tJlefiUggestion'rf  theHuaaites  that 

'membfert  t^  the  Greek  Churthi  tnd  tepreMntatives<rf  ail  ChiisEian 
Weeds,  shouM  also  be  present.  Brfore  definitely  givii^  its  consent 
to  pe^  iiegtFti&tLOn&,  Che  Roman  Church  deternliiied  on  makisg 
a  !4at  dffUrt  tb  Teduce  the  HusiAes  to  fiubjectkm.     On  the  ist 

■of  August  1431  a  tftrge  anny  of  cnisad«is,  rnider  Frederick, 
m&Tf^vK  of  Brandenburg,  whom  Cardinal  Cesarini  accompanied 
a9  |lapal  legate,  crossed  the  SohemiaiL  frontier;  on  the  14th 
of  August  itteaclied  tbe  town' of  Domallite  (TaiBs);  but  on 
the  arrival  of  tlie  HnMiteartny  unddr^  Prokop  the  crusadus 
immediately  (o<&'to  Wfeht/  almost  without  ofiering  resistance. 

Oa  U»  Ijth  *f  Oetobtrtb©  membere  of  the  oc<uncil,  who  had 
already  assembled  dt  Basel,  isstted  a  fonttal  InviUtioa  to  the 

'Hus3itestotake|>artinltBdd]beTati(au^  Pronged  negotiations 
ensued;  but  fiiially  a  Hussite  embas^,  led  try  Prdkop  and 
including  John  of  Rokycan,  the  Taborite  bi^(q>  Nicolas  of 
PrfbHmov,  the  "  Eng^h  Hussite,"  Peter  Payne  and  many 
otJiers,  attind  at'  BlAel  «n  tbe  4th  of  Jannary  1433.  It  was 
Mund  inrpossible  to  aAriVe  at  an  agreemwt.  Negotiations 
were  not,  however,  broken  oflt  and  a  aiange  in  the  political 
situation  of  Bohemia  finally-  resulted  in'  a  aettlanent.  In  1434 
war  a^ain  btbk'eotit  between  the  "Utfaqirists  and  the  Taboritea. 
On  the  30th  of  May  of  that  yeaj  the  Taborite  army,  led  by  prokop 
the  Gteat  and  Prokop  the  L^ss,  i-who  both  feU  in  the  baule, 

^as  totally  defeated  and  almost  annihilated  at  Lipan,  The 
moderate  party  thus  obtained  the  upperhand;  and  it  formulated 
its  demands  in  a  document  which  was  finally  accepted  by  the 
Chkffch  of  Kome  in  a  slightly  modified  form,  and  which  is  known 
as  "  the  compacts."  Tbe  cotnpacts,  mainly  founded  on  the 
articles  of  Prague,  declare  that:^-  ' 

1.  Tbe  Holy  Sacmneot  is  to  be  piiveo  freely  inrboth  kinds  tp  all 
Christians  ia  BohemU  and  Moravia,  and  to  thoae.  elsewhere  .who 
adheie  to  th^  failh  of  these  two  countries. 

2.  All  inartal  aim  shall  be  punished  and  extirpated  by  those  whosei 
office  it  is  00  to  do. 

3.  The  word  of  God  is  to  be  freely  and  truthfully  preached  by  the 
pnestB  itf  the  Lord,  and  by  worthy  deacons. 

4.  The  priests  inihe  time  of  the  taw  of  grace  shall  claim  no  owner- 
fdiip  of  wra^y  posseemooe. 

On  the  5th  of  July  1436  the  compacts  were  formallj'  accepted 
and  signed  at  Iglau,  in  Moravia,  by  King  Sigismund,  by  the 
Hussite  delegates,  tmd  by  the  representatives  of  the  Rmnan 
Church.  The  last-named,  however,  refused  to  recognize  as 
archbishop  of  Prague,  John  of  Rokycan,  who  had  been  elected 
to  that  dignity  by  tbe  estates  of  Bohemia.  The  Utraquist 
creed,  frequently  varying  in  its  details,  continued  to  be  that 
of  the  established  church  of  Bohemia  till  aH  non-Roman  reUgious 
services  were  prohibited  shortly  after  the  battle  of  the  White 
Mounts  in  r630.  The  Taborite  party  never  recovered  from' 
its  defeat  at  Lipan,  and  after  the  town  of  Tabor  had  been  captured 
by  George  of  PodSbrad  in  1452  Utraquist  religious  worship  was 
established  there.  The  Bohemian  brethren,  whose  iutellectu^ 
originator  was  Peter  Chelficky,  but  whose  actual  founders 
Trere  Brother  Gregory,  a  nephew  of  Archbiriiop  Rokycan, 
and  Michael,  curate  of  Zamberic,  to  a  certain  extent  continued 
the  Taborite  traditions,  and  in  the  15th  Bnd.i6th  centuries 
included  most  of  tbe  strongest  o[^x>nents  of  Rome  in  Bohe 
J.  A.  Komensky  (Comenins),  a  member  of  the  brotherhood, 
clftimed  for  the  members  of  his  church  that  they  Wete  the  genuine 
inheritors  of  the  doctrines  of  Hus.  After  the  beginning  of  the 
.  GerDuua  Reformatioa  many  Utraquists  adopted  to  a  large 
extent  the  doctrines  of  Luther  ^d  Calvin;  and  in  1567  obta 
the  repeal  of  the  compacts,  wMdh  no  longer  seemed  sufficiently 
far-reaching.  Ftom  the  end  of  the  i6th  century  the  inheritors 
«f  :tbe  fiussiLe  Uadition  in  Bohemia  were  included  in,  the  i 
'gbnieral  name  of  "  Protestants  "  borne  by  the  adhiteents  of  the 
Rrfortnation.  ■  ' 
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Hussite  moverocnt-.  See  Con 
5&!£cfi' (London,    iBq6);      "   ' 

laaan.Gesck-kkle  Bbhm^^ ,  ~. -.  -- -  -  - 

fiiifoTmatum  (Gotha,  1866)  kad  Vttatiwten  itnrf  TaborUm  (Gotiw, 
i87l)i  EraaBt  Deni*.  Huss  et  lagutrre.  dts  if»JS#w  (Pari*.  1678); 
H.  Toman,  H}isiisH.  Vdieiniffvi  (Prague,  189P).      ,  ,  fJ-;) 

■  BUSTING  (0.  Eng.  .Itiutiti£,  from  Old.,,Nqrwe^n  hAslhingj, 
tht;  "  thing  "  or  "  ting,"  i.e.  assembly,  of  the'  housdjold  o'f 
perscraal  followers  .or  retainers  of  a  king,  earl  or  chief,  Contrasted 
with  the  "  follunoot',"  the  assembly  of  the  whole  people.  "Thing" 
meant  an  inanimate  object,  the'  ordinary  meaning  at  the  present 
day,  also  a  cause  or  suit,  and  an  assembly;  a  similar  develop- 
ment of  meaning  is  found  in  the  Latin  res.  The  word  still 
appears  in  the  names  of  the  legislative  assemblies  of  Norway, 
the  Storthing  and  of,  Iceland,  the  Alihing.  "  Hnstinj,'!  or 
more  usually  in  th?  plural  "  hustings,"  was  the  name  of  a  court 
of  the  city  of  London.  Thb  court  was  formerly  the  county 
court  for  the  dty  and  was  held  before  the  lord  mayor,  the 
sheriffs  and  aldermen,  for  pleas  of  land,  common  pleas  and 
appeals  from  the  sheriffs.  It  had  probate  jurisdiction  ^nd  wills 
were  registered.  All  this  jurisdiction  has  long  been  obsolete, 
but  the  court  still  sits  occasionally  for  registering  gifts  made  to 
the  city.  The  chai;ter  of  Canute  {1032T  contains  a  reference 
to  "  hustmgs  "  weights,  which  pomts  to  tJie  early  establishment 
of  the  coui:t.  It  is  doubtful  whether  courts  of  thi^  name  were 
held  In  other  towns,  but  John  Cowell  (1554-1611)  in  his  Inter- 
preter (1601)  J.O.,  "Hustings,"  says  that  according  to  Fleta  there 
were  such  courts. at  Winchester,  York,  Lincoln,  Sheppey  and 
elsewhere,  but  the  passage  from  Fleta,  as  the  New  English 
Dictionary  points  out,  does  not  necessarily  imply  this  (11.  Iv. 
Habel  etiam  Rex  curiam  in  civilalibus,  .  .  .  et  in  locis  '.  .  . 
sicul  in  Svstingis  London,  Winlon,  &"€.).  The  .ordinary  use 
of  "  hustings  "  at  tbe  present  day  for  the  platform  from  which 
a  candidate  soeaks  at  a  parliamentary  or,  other  election,, or 
more  widely  for  a  political  candidate's  clJection  campaign,  b 
derived  from  the  application  of  the  word,  first  ^o  the  platform 
in  the  Guildhall  on  which  the  London  court  was  held,  and  nexf 
to  that  from  which  the  public  nomination  of  candidates  lor  a 
parliamentary  election  was  formerly  made,  and  from  which 
the  candidate  addressed  the  electors.  The  Ballot  Act  of  1872 
did  away  with  this  public  declaration  of  the  nomination. 

HUSUH,  a  town  In'the  Prussian  province  of  Schleswlg-Hobtein, 
in  3  fertile  district  aj  m.  inland  from  the  North  Sea,  on  the 
canaliaed  Husumer  Au,  which  forms  Its  harbour  and  roadstead, 
99  m.  N.W.  from  Hamburg  on  a  branch  line  from  TSnning. 
Pop.  (igoo)  8268.  It  has  steam  communication  with  the 
North  Frisian  Islands  {Nordstrand,  F9hr  and  Sylt),  and  is  a 
port  for  the  cattle  trade  with  England.  Besides  a  ducal  palace 
and  park,  it  possesses  an  Evangelical  church  and  a  gymnasium. 
Cattle  markets  are  held  weekly,  and'  In  them,  as  also  in  cereals, 
a  lively  export  trade  is  done.  There  are  also  extensive  oyster 
fisheries,  the  property  of  the  state,  the  yield  during  the  season 
being  very  considerable.  Husum  is  the  birthplace  of  Johann 
Georg  Forchhannmer  (1794-1865),  the  mineralogist,  Peter 
Wtlhelm  Forchhammer  (1801-1894),  ^^^  archaeolo^t,  and 
Theodore  Storm  (1817-1888),  the  poet,  to  the  last  of  whom  a 
monument  has  been  erected  here. 

Husum  b  first  mentioned  In  1252,  and  its  first  church'was 
built  in  1431,  Wisby  rights  were  granted  it  in  1582,  and  in 
1603  It  recei'vcd  municipal  privileges  from  the  duke  of  Holstein. 
It  suflered  ^atly  from  inundations  In  1634  and  1717. 

See  Christiansen,  Die  Geschichte  Husums  (Husum,  I903);  and 
Hencingsen,  Dai  Stiftungabueh  der  Stadt  Huttim  (Husum,  1904}. 

HUTttHESOIf,  FHAHCtS  (1694-1746),  £ngliih  jjiaoaopfaer, 
was  bom  on  the  Sth  of  August  1694.  His  Urtfaplace  was  probably 
the  townland  of  Drumalig,  In  the  parish  of  Salntfield  and  coimty 
of  Down,  Ireland.*  Though  the  fainily  had  strung  from  Aymhlre, 
in  Scotland,  both  his  father  and  grandfather  wne' ministers 
of  dissenting  congregations  in  tbe  ntath  of  Indand;  Hutcheson 
was  educated  partly  by  hb  grandfather,  partly  at  an  academy, 
where  according  to  his  biogrepher,  Dr  Leechman,  he  was  taught 
1  See  BrifiuJ  JlfaiatMe  for  August  1813. 
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"iIm!  m^Mry  vVjbMk  ^HiffW^  «Mcfc  wis  \k  if«fat  in 
itHfH  ^ttyt."  iu  tjio  Im-  Mfcrc^  ibr  uaivenity  tA  bUucmr. 
«rfc«r«  Im  •!<»<(  mc  ycsm,  al  &n(  in  tfac  Mady  <A  pAJlMcfifay, 
f Jmw/a  sn4  SKVNttaJ  Uumuut,  attd  afUnraids  in  the  1111^ 
lA  ih*^Af^,  <>n  tfiHtiBK  the  mUreniiy,  be  rttanwd  to  tht 
ut/fih  id  IrtinfiA,  u\A  wj^vi^  a  Vuxwx  to  preadb.  Hlxn, 
tf/WKvtr,  bt  WM  niMMl  u>  «nUT  ti(M>n  the  putorue  of  1  MnaJI 
/liw<»)irij(  <vfr)Kf <;|i(;ii i/m  he  i.hanpA  hi*  [Jant  on  the  advice 
'/f  a  fr)«fi4  utiA  mf-iurd  a  privau  iUJMletny  in  Duhlin.  In  Dublin 
hJ>  \\\Miuy  attatfirriTfitt  ifiintA  him  the  friendtbip  of  many 
ffTumUmtti  inbaUtani*,  Amonc  ihew  waa  Arf.hljuJiop  Kinj; 
(miihi/T  t)f  iht  /ye  oritine  mtHi,  who  rc«i>ted  all  attempt*  to 
t/r'yM'iil«  f(ut<be«<>n  In  (he  arf.hhUhop'a  c/urt  for  iteeping  a 
ifluKfl  wJrboul  (he  epfw/jpal  lUjmrK,  Huicheaon'f  rdations 
wllb  lti«  ilerx)'  ';f  the  KotaUifibr^  Church,  nhfuxfaily  with  the 
itn  MiMuipu  lA  Armaj^  and  DuMin,  fJuKh  Boulter  (1671-1742) 
Hri'l  William  Kf»K  (i6j«'-i73v).  ''eem  (o  have  tjcen  ituM  cordial, 
ati'l  hi*  \Atign\f]m,  (n  Kifeakinic of "  the  tn'Ijnaliun  of  his  friendit 
Jo  nrvp,  him,  (!«•  iw^bemcK  profXMcI  to  him  for  obtaining  pro- 
nuiWutt,"  ill:,  Vf'iU'My  refer*  to  wmc  offer*  of  preferment,  on 
'otiiffllon  of  hl«  ui<.«[;ling  epiMu^pal  ordination,  The«e  offer*, 
Itowivrr,  WCTB  ufJavaJling. 

While  rcRl'Ifttg  In  OuMIn,  Ifulchetos  publj*hcd  anonymously 
tlie  four  cMay*  by  whf'ih  be  I*  hot  Juwwn,  namely,  the  Inqmry 
cimurnittf  Htimly,  Order,  //armoity  and  Deiign,  the  Inquiry  am- 
lerntnt  MiirtU  Oimi  and  PatU,  In  1715,  the  Ksiay  on  the  Nature 
itnd  Cutultu-t  ef  the  Pauiotu  and  A^ectiimi  and  lUutlrationi 
uplift  the  Mora  Seme,  In  1,738,  The  alteration*  and  atlditions 
nittdf  In  the  *c<'ond  edition  of  thctc  Huays  were  published  in  a 
M-linrAtn  fifrm  In  1716,  To  the  perio<l  of  hi*  Dublin  rcttidence 
arc  aiwi  lo  Im  rc/errod  (ho  Thoughli  on  Laughter  (a  criticism  of 
llolitir*)  luid  (ho  Ohiervatiem  on  the  Pabk  of  the  Beet,  being 
Jn  nil  «Is  Itllen  <(in(rlbulcd  (0  Ilibernkui'  letlert,  a  periodical 
which  Bpjrared  In  Dublin  (1715  1787,  and  cd.  1734).  At  the  end 
of  Iho  iwtmc  jxrlod  ociurrcd  the  conlrovcniy  In  the  London 
Jiiurniil  with  (jllbrrt  Duriivt  (probably  the  second  son  of  Dr 
OOlirrl  Jlurnd,  bWiop  of  Sollnbury) ,  on  the  "  True  Foundation 
of  VIrlur  or  Moral  CunHUitmn,"  All  these  letters  were  collected 
In  ono  Volume  ((>ta«i|ow,  1771),  ,, 

III  17;')  flutihcNon  KUi'U'cdcMl  hi*  old  master,  Gcrshom 
Ciirmliliiirl,  In  llic  iliitlr  of  morul  philosophy  in  the  university 
i>[  ('liiaK"W.  It  U  nirlouN  Ihiil  up  to  ibis  time  all  his  cuays 
hikI  iHlrrs  hiiil  brt-n  |>uljllHhed  anonymouidy,  though  their 
uiiilKiriililp  itiiivitni  to  Imvo  been  well  known.  In  1730  he 
mtrrcd  nil  the  iliillr*  of  his  ofTicc,  dclIvt-rlnK  an  inaugural  lecture 
(iitKTWuril*    publUhrd),     De    nuturiM    kominum    jocialilaie. 

II  whn  a  iirt-iil  relli-f  lo  bim  nflvr  the  drudgery  of  school  work 

III  pciurv  Ii-li^urr  for  hi*  fiivourlle  sluiiicn;  "  non  Icvi  igitur 
litclllln  vnnuiiovrbiir  turn  ulmnm  matrrm  Academlam  me, 
liiiiiJii  olim  itlumiium,  In  tlberditcm  oBHcruliwc  audlvcram. ' 
Vi'l  the  works  on  whkh  Ilutchcson's  reputation  real*  bad 
iilM'udy  bn-iM»>>>li>l><'<l' 

'I'lip  romnliidi-r  of  hU  life  he  dcvolid  to  hii  professorial 
iliilli'S,  MU  rriiuliilioii  a*  0  leuchfr  anraiictl  many  youtig 
iiii;n,  lidonHltig  >o  dltiu-ntlng  familicH,  from  ICngland  and  Ireland, 
mill  bp  rnjiiyi'il  a  well-driierved  iM)pularity  among  both  his 
tiMpllH  Biid  III*  tttUrngueii.  ThouRh  Homewhat  qulck-tempcrcd, 
111-  wim  R'lnarkable  for  his  warm  Ici-UngH  and  generous  impulses. 
He  wrt*  iirvuswi  in  1738  before  the  (Jlasgow  presbytery  tor 
"  (oliowliig  two  fnlae  iind  iUiukitous  iltKtrincs;  first,  that  the 
standftrU  of  niornl  gooiinciw  was  the  promotion  of  ibc  happiness 
of  olhars;  «iid  lecimd,  ihiil  wc  could  have  a  knowledge  of  good 
nnil  «v«  wit  bout  K«d  prior  lo  a  knowMga  of  Uod"  (Rao.  Life 
p(  Adnm  Umilh.  jdoj).  Tbg  aauialion  Homa  W  have  hod  no 
mult.  , ,.  L  J 

In  irtdlUon  lo  tht  works  muncd,  ihc  (olbwing  were  publiehed 
ihiring  Hutcheaon'*  lifplirac!  a  p«mi*kt  entitled  i'QHiiderotians 
m  /•hMih.iP'  (IM.O:  I'kaMtpluM  moroUs  inuUtMo  tom- 
MwWfxHii,  rlkii«s  et  juritprminitiae  MhtraHs  thmeiiia  confinens, 
itt>.  i'»i,  itllnaiiow.  »?*ji!  MtlapkytirM  iyn«pns  oHiotogwwt 
rl  pmtimiit'>l»si>m  (tm^txlna  (.Ulnsgow.  i74»>.  The  last 
wtirk  w«s  publishiHl  «m>nvmo»»ly.    After  his  death,  his  son. 
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Ffaacis  Hucbeaon   (f.    iji^-mj),  author  of  a  i 

popaiar  inwp  (f.g.  "  A*  CoGn  «ae  evonc"  "  Jol^  I 

"  Wbtn  Wccpiof  Yews  "),  pvblisbed  mock  ibc  hnitiil.  tlMMgh 

by  ■»  iMaM  tbe  bkm  iafensting,  of  his  woriu,  A  SjOtm  ^ 

Moral Pkil«t0fky,iM  Three Be0kj{iv6it.,haodon,ijS3i-  Totte 

H  prised  » Itfe  of  the  aotbor,  by  Dr  Williain  Tiuliwaa  (1706- 

1785),  prafoBor  of  dtvioity  in  the  nniveisi^  of  Gbsgo*.    He 

oniy  ri      '  ' 

Z^g»£  (Glaagov,  1764}. 

fiendimm  of  Heia^tyiica,  was  repuUkhed  at  Straasboig  in  1723. 

Tims  HutcbesoQ  dealt  with  ineiaiAyrics,  kigic  and  ctUca. 
His  importance  is,  however,  due  alsMst  entirely  to  bis  ethical 
wriiiogs.  and  anxMig  tbeie  primady  to  the  foor  essays  and  the 
letter*  published.duriDg  his  lendence  in  Dublin.  His  standpoint 
has  a  neg^ive  and  a  positfve  aspect;  be  is  ia  stvo^  of^ostioo 
to  Thomas  Hobbea  and  Bernard  de  MandevSe,  and  in  fnndn- 
mental  agreement  with  Shaftesbury  (Anthm^  Ashley  Cooper, 
jrd  eatl  (A  Shaftcsbuiy),  wlioat  name  be  veiy  ptopesly  coiqded 
with  faia  own  OD  the  title-pace  of  the  itst  two  eaai^*.  Here 
are  no  two  oailM*,  perbapa,  in  the  histmy  <A  En^isfa  nxKal 
philosophy,  iriidi  stand  in  a  dosei  connoion.  The  analogy 
drawn  b^weca  beauty  and  virtue,  the  jfunctioas  assigned  to 
tbe  moral  sense,  the  poaitioo  that  the  bcaevoleat  feelings  form 
an  originai  and  inedudEUe  part  of  our  nature,  and  the  unhesitating 
adoption  of  the  prind^  that  tbe  test  of  virtuous  action  is  its 
tendency  to  pcomote  the  general  welfare  are  obvious  and  funda- 
mental points  of  agreement  between  tbe  two  authors. 

I.  S/wf.— Accordlog  to  Hutcheaon,  man  has  a  variety  of  senses, 
internal  as  well  a<  external,  reAei  as  well  as  diiect.  tbe  general 
definition  of  a  sense  being  "  any  determination  of  our  minds  to  receive 
ideas  independently  on  our  irill,  and  to  have  perceptions  of  plcasnie 
and  pain  iJEuaj  ob  liu  Nature  luid  Conduct  oj  the  Passioas,  aecL  i). 
He  doe*  not  attempt  to  give  an  exhaustive  enumeration  of  these 
"  »enses,"  but,  in  various  parts  of  his  works,  he  specifies,  besides  the 
five  external  senses  commonly  recognized  (which,  he  rightly  hints, 
might  be  added  to),— (i)  contciousnew,  by  which  each  man  has  a 
perception  of  hinuelf  and  tA  all  that  is  going  on  in  his  own  mind 
{Metaph.  Syn.  pars  L  cap.  a);  (3)  the  sense  of  beauty  (sometimes 
called  ipecincally  "  an  internal  sense  "} ;  (3)  a  public  sense,  or  sensus 
communis,  "  a  detennination  to  be  pleased  with  the  happiness  of 
others  and  to  be  uneasy  at  their  misery  " ;  (4)  the  moral  sense,  or 
"  moral  sense  of  beauty  in  actions  and  anections,  by  which  we 
perceive  virtue  or  vice,  in  ourselves  or  others  ";  (s)  a  sense  of  honour, 
or  praise  and  blame,  "  which  makes  the  approbation  or  Riatitude  of 
others  the  necessary  occasion  of  pleasure,  and  their  disiike.  con- 
demnation or  resentment  of  injuries  done  by  us  the  occasion  of  that 
uneasy  sensation  called  diame";  (6)  a  sense  of  the  ridiculous.  It 
is  plain,  as  the  author  confesses,  that  there  may  be  "  otber  percep- 
tions, distinct  from  all  these  classes,"  and,  in  fact,  there  seems  to  be 
no  limit  to  the  number  of  "  senses  "  in  which  a  psychological  division 
of  this  kind  might  result. 

Of  these  "  senses  "  that  whidi  plays  the  most  important  part  in 
Ilutcheson'*  ethical  system  is  tbe  "  moral  sense."  It  is  this  which 
pronounces  immediately  on  the  character  of  actions  and  affections, 
approving  tliose  which  are  virtoous,  and  disapproving  those  which 
are  vicious.  "  His  principal  design,"  he  says  in  the  preface  to  tbe 
two  fbst  treatises.  "  is  to  show  that  human  nature  was  not  left  quite 
indiffereot  in  the  affair  of  virtue,  to  form  to  itself  observations  coa- 
ci'rnjjig  the  advantage  or  disadvantage  ot  actions,  and  accordingly  to 
rpgulatc  Its  conduct.  The  weakness  of  our  reason,  and  the  avocations 
anring  from  the  infirmity  and  necessieies  of  our 'nature,  are  «o  great 
tliat  very  few  men  could  ever  have  formed  those  long  deduclioasof 
reasons  which  show  some  actions  to  be  in  the  whole  advantageous 
to  tha  agent,  and  thrar  contraries  pernicious.  The  Author  of  nature 
has  much  better  furnished  us  for  a  Virtuous  conduct  than  our 
moralists  seem  to  imagine,  by  almost  as  quick  and  powerful  instruc- 
tions  aa  wc  have  for  the  preservation  of  otii.faodi,es.  He  has  made 
virtue  a  lovely  form,  to  excite  our  pursuit  of  it,  and  has  given  us 
strong  affections  to  be  the  springs  of  each  virtuous  action."  Passing 
over  the  appeal  to  final  causes  involved  in  this  and  similar  passages, 
as  well  as  the  assumption  that  the"  moral  sense"  has  hod  no  growth 
or  history,  but  was  implanted  "  in  man  exactly  in  the  condition  In 
which  it  is  now  to  be  found  among  the  more  civilized  ra^,  an 
assumption  conunon  to  the  systems  of  both  Hutcheson  and  Butler, 
it  may  be  remarked  that  this  use  ot  the  term  "  sense  "  has  a  tendency 
to  obscure  the  real  nature^  of  the  process  which  goes  on  in  an  act  of 
moral  judgment.  For,  aa  is  so  deariy  estabUshed  by  Hume,  thia  act 
really  consists  ^  two  parts:  one  an  act  of  deliberation,  more  or  less 
[irolongrd,  resulting  in  an  intellectual  judgment;  the  other  a  reflex 
Iwling,  probably  instr— -'  ....-f,^^.,„  ..»  ^^i.;„„,  ,^ui^t.  _ 


^  _ ,  ot  satisfaction  at  actions  which  n 

denominate  good,  of  diswatisfacrion  at  those  which  we  dencmiinatebad. 
By  the  inteUectual  part  of  this  process  we  refer  the  action  or  habit 
to'aixrtain  class;  but  no  sooner  is  the  intellectual  process  completed 
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than  there  is  excited  in  ih  a  reeUng  aimUar  to  that  n^iicb  mymdt  of 
actiona  and  JiabiU  of  the  same  daea,  or  daemed  to  be  of  Uie  same 
class,  have  cKcitcd  in  ua  on  former  occasions.  NoWi  supposing  the 
latter  part  of  this  process  to  be  [natantaneous,  uniform  and  exempt 
from  error,  theformer  certainly  is  not.  All  mankind  may,  apart  from 
their  selQsh:  interests,  approve  that  wtiicfa  is  virtuous  or  makee  for 
the  eeneral  good,  but  eurely  they  entertain  the  mo«t  widely  diveipiuC 
opinioas,  aad,  in  fact,  fregaently  arrive  at  directly  oppositecon- 
cTusIons  as  to  particular  actions  and  habits.  This  obvious  distinction 
ii  undoubtedly  recognized  by  Hutcheson  in  his  analysis  of  the  mental 
[voccsa  ptecedifig  moral  action,  nar  dooi  he'  invariaUy  ignore  it, 
even  when  tteating  of  the  moral  approfaatign  ordisappro  witioo  whieh 
ia  subsequent  on  action.  None  the  Igsa,  it:  remains  true  that 
Hutclieson,  both  by  his  phraseology,  and  by  the  language  in  which  he 
describes  the  process  of  moral  approbation,  has  done  much  to  favour 
that  loo«e,'  popular  view  of-  morality  which,  ignoring  thq  necessity  of 
dehberstion  and .  refiectian,  encourages  hasty  resolves  and .  luqiro- 
mediiaijed  judgments.  The  term  "  mor^l  seijse  "  (which,  it  may  be 
noticed,  had  already  been  employed  by  Shaftesbury,  not  only,  as  Dr 
Whewel!  appears  to  intimate,  m  the  fnargin,  but  also  m  the  text  of  his 
/x^iry),  if  invariably  coupled  with  the  term  ''  moral  judgment,'' 
would  be  Qpeo  to  litue  objectjoo;  but,  taken  alone,  as  deatgnattng 
the  complex  process  of  moral  approbatioo,  it  is  liable  to  lead  sot 
only  to  serious  misapprehension  but  to  grave  practical  eirors.  For, 
if  each  man's  decisions  art  solely  the  result  of  an  immediate  intuition 
of  tte  moral  sense,  why  be  at  any  pains  to  test,  Correct  or  review 
them?  Or  why  educ^Ce  a'  fanutty  whose  decisions  are  infallible? 
And  how  do  we  account  {or  difierences  in  the  moral  dcdaions  of 
different  societies,  and  the  observable  changes  in  a  man's  own 
viewsi*  The  expression  has,  in  fact,  the  fault  of  most  metaphorical 
>:  it  leadft  to  an  exaggeration  of  the  truth  which  it  is  Intended 


osusgost. 
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tthougfa  Hdtcbeaon  uguaUy  describes,  the  nur^l  faculty  as 
acung  instinctively  and  immediately,  be  does  not,  like  Butler,  con- 
found the  moral  faculty  with  the  moral  standard.  The  test  or 
criterion  of  tight  action  IS  iVith  Hut^esOn,  as  with  Shaftesbury,  its 
tendcacy  to  pcomote-  the  geoenl  welfare  of  mankind.  He  thus 
anticipates  the  utilitariaiiisni  of  B«ntlian) — and  n^t  only  in  principle, 
but  even  in  the  use  of  the  phrase  the  greatrat  happina*  for  th^ 
greatest  nnmber  "  {Jnmiry  concerning  Moral  Good  atiaBi^,  sect.  3). 

It  is  onrious  that  Htrtcneson  did  not  nalize  the  inconsiatency  of 
this  extemql  tiriteiiiHl  with  his  fandkmental  ethical  prlm^le.  In- 
tuition hsa  no  posB^)^  cooaexion  with  an  empincal  cakiJation  of 
results,  and  Hutcheson  in,  adopting  wch  a.  criterion  practically, 
denies  his  fundamental  assumpudn. 

As  COimecOed  with  Hutcheaon's  vihtual  addption  of  the  utdlttarian 
atandanl  »»y  be  Boeiaad  a  kindof  moral  alg«bn,  piOpoMd  for  the 
purpose  of  cpn^uting  the  m«aUty  of  aadom.'  This  calculus 
occurs  in  the  Inpnry  coneeminz  Moral  Good  ofld  Evif,  rect,  3. 

The  most  distinctive  of  Hdtcbeson's  ethical  doctrines  still  remaining 
to  be  notioed  is  wfwt  l»s  been  caUed  the  "  benevoltet  theory  "  of 
^^  .morals.  .HobbeshAdmaintatBBdtlat  all  our  action-  *• — 
^j^j  evcFdiBgHiMduDderapp«nBKsyra(>ad)y,havetheiri 

self-love.  Hutcheson  not  only  maintains  that  benevolence 
is  the  ode  and  direct  source  of  many  of  our  actions,  b^t.  tiLa~iWf  .yn- 
natutatretoil,  that  itis-theomly  source  of  fliose  actWns'6f'i'hlqh/Qn 
raflectioni  wcanprbve.  CooGistentlywlth  Ibis  poeitlon,  actions  whicB 
flow  frpm  *elf-love,  only  (up  proifouoeed.  to  be  momily  indifiercni 
But  surely,  by  the.comnioo  consent. of  cjvi|i«ed  men,,  prudonci . 
temperance,  cieahliness,  .industry,  self-respect  and,  in  oeneriU.  the 
"  pcrsottal'  viiTiies,"  are  regsffded,  and  rightly  regarded,  as  flttirig 
objects  of  ntoraJi  approbation.  This  donslderition  coutd  h^ly  «6cbpe 
any  author,  however  ^wedded ,  to  bis  ,own  ^ston,  and  Hutcheaoa 
attempts  to  estricate  himself  from  the  dificulty  by  layii 
position  that  a  ma:  •  ■'  ..." 
system,  and  may 
(ZHt), 


3uest)onjiti«EVe.'  Mo;^ve(,  heacknowledf^tthat,  though  setf-tlgue 
oes  not  merit  approbation,  neither,  except  in  its  extreme  lormE,  does 
it  merit  condemnation,  ifideed  the  satisfaction  of  the  dictatesof  self- 
love  is  one  Of  the -very  conditions  of 'the  preservation  bf  society.  To 
press  home  theintuneisteuiEies  involved  m  these  various  statements 
would  be  a  sup^rfiiouj  ^Bh 

The  vexed  oue^pn  of  liberty  and  necessity  apptara  to  be  carefully 
avoided  in  Hutdieson's   professedly  ethical  works.     But,   jn  the 
Synopfii  mtiapkjtkae,  hi  touches  on  it  in  three  places,  briefij' 
stating  both  sides  of  the  qnestion,  but  evidently  inclining  to  that 
which. he  designates  aa  the  opiiuon  ri  the. Stoics  in  opposition 
what  he  designates  as  the  opinion  of  the  Peripatetics.  .This 
substantEallv  the  same  as  the  doctrine  propounded  by  Hobbes  and 
Locke  {to  tne  latter  of  whom  Hutcheson  refers  in  a  note),  namely, 
that  OUT  will  is  determined  by  motives  in  conjunction  with  our 
^neral  character  and  habit  of  mind, And  that  the  only  trueiibqny 
IS  the  libu-ty  of  acting.as  we  will,  notthe  Ubertyof  wilUngas  we.wilL 
Though,  however,  his  leaning  is  clear,  he  carefully  avoids  dogmati 
ing,  and  deprecates  the  angry  controVersiea  to  which  the  ipeculatio 
oa  this  Bobject  had  given  rise. 

It  is  easy  to  trace  the  influence  of  Hntchesoh's  ethical  tbeories  on 
the  systems  of  Hume  and  Adam  Smith.  The  prominence  given  by 
these  writers  to  the  analysis  of  moral  action  and  moral  appiobati 


with  the  attempt  to  discriminate  the  resfjective  provinces  of  the 
reason  and  the  emotions  in  these  processes,  is  undouotedlydue  to  the 
influence  of  Hutcheson.  To  a  study  of  the  writings  of  Shaftesbury 
and  Hutcheson  wfe  might,  probably,  in  large  measure,  attribute  the 
unequivocal  adoption  of  tiie  utilitarian  standard  by  Hume,  and,  if 
this  be  the  case,  the  name  of  Hutcheson  connects  itself,  through 
Hume,  with  the  names  of  Priestley,  Paley  and  Bentham.  Butler's 
SermoHf  appeared  in  17261  ihe  year  after  the  publication  of 
Hutcheson  s  two  fast   essays,   and  the   paratfelism   between   the 

conscience  ']  oi  the  one  write^  and  the  "  moral  sense  "  of  the  other 

i,  at  least,  worthy  of  remark.  ■  '  '  ' 
n.  Mental  PAitom/'Ay— In' t*e  sphere  of  mental  philosophy  and 
logic  Hutchcson's  contributions  arc  by  no  ihcans  80  important  or 
original  as  In  that'  of  moral  pbilosuphy.  They  are  interesting  mainly 
as  a  link  between  l-odre  and  the  Scottish  school.  In  the  former 
siibiect  the  influence  of  Locke  is  apparent  ilirDughoDt.  All  the  main 
—■*'■  —  of  Locke's  philosophy  seem,  at  first  sight,  to  be  accepted  as  a 

J. of  course.    Thus,  in  stating  his  theory  of  the  moral  sense, 

Hutcheson  is  peiliuliarly  (ireful  to  repudiate  the  doctHiie  of  innate 
ideas  (see,  for  uistance.  Inquiry  concerning  Moral  Good  and  Evil,  sect. 
I  ad  firi.,  and  sect.  4;  and  compare  Synopsis  Metaph^fsicat,' pars  i. 
cap.  3],  At  the  same  time  he  shows  mote  discrimination  than  does 
Locke  in  distingtrishing  between  the  two  uses  of  this  expression,  and 
between  the  legitimate  4nd  illegitimate  form  of  the  doctrine  (Syn. 
Melaph.  pars  i.  cap.  2).  ■  All  our  ideas  are,  as  by  Locke,_  referred  to 
external  or  internal  sense,  or,  in  other  words,  to  sensation  and  re- 
flection (see,  for  instance,  Syn.  Metaph.  pars  i.  cap.  I ;  Logicat 
Compend.  pat?  I.  cap.  i;  SysUm  of  Moral  PhUosopky,  bk.  1.  ch.  i). 
It  is,  however,  a  most  important  modification  of  lake's  doctrine, 
and  one  which  connects  Hutcheson's. mental  philosophy  with  that  of 
Reid,  when  he  states  that  the  ideas  of  extension,  figure,  motion  and 
rest  "are  more  properly  ideas  accompanying  the  sensations  of  sight 
and  touch  than  the  sensations  of  either  of  these  senses  " ;  that  the 
idea  of  self  accompanies '  every  thought,  and  that  the  ideas  of 
number,  dumtion  and  existence  accompany  every  other  idea  what- 
soever (see  Essay  on  the  Nature  and  Conduct  of  Iw  Poisitmi,  secL  i. 
art.  i;  Syn.  Maapk.  ^rs  i.  cap.  I,  pars  ii.  cap.  i;  Hamilton  on 
Reid,  p.  134,  note).  Other  ifnportant  points  in  which  Hutcheson 
follows  the  lead  of  Locke  are  his  depreciation  of  the  importance  of 
the  Eo-calledlaWs  of  thought,  hisdistinctionbetween  the  primary  and 
secondary  qualities  of  bodies,  the  position  that  we  cannot  know  the 
inmost  essences  of  things  ("  intimae  rerum  naturae  sive  essentlac  "], 
though  they  excite  various  ideas  in  us,  and  the  assumption  that  ex- 
-^mai  things  are  knowp  only  through  the  medium  of  ideas  (.Syn, 

Hutcheson  attempts  ti 

an  external  world  by  n  „ ,       . 

para  i.  cap,  i).  Of  the  correspondence  or  sitruljtude  between  01 . 
of  the  prinviry  (qualities  of  things, and  the.  tbines  themselves  God 
alone  can  be  assigned  as  tbe  caue^.,'Thissimilituaehae  been  effected 
b^y  Him  throui;Ti  a  few  of  na.ture.  ' "  Haec  prima  quatltatum  ptima- 
riarum  perceptio,  sive  mentis  ^ctio  quaedam  sive  Kissio  dicatur,  non 
alia  similituainis  aut  ,convenicntiae  inter  ejusmodi  ideas  et  res  ipsas 
causa  assignari  posse  videtur,  quam  ipse  Deus,  qui  certa  naturae  Vj^ 
hocefficit,  ut  notiones,  quae  rebus  praesentibus  eiccitantyj,  sint  ipsi^ 
similes,  aut  ealtem  earum  habituuines,  si  non  yeras  quantitates. 
depiagant "  (pars  iil  cap.  i).  Lqcke  does  speak  of  God  "  annexing 
""""■"  ideas  to  certain •  ijiotiona  of  bodiea;  but  nowhere  docs  he 
da  theory  s"  '  '   '■-       -■--.  l.  -  .... _j.  j  l..  .i..._i. 

if  those  of  Locke,  ^    .  . 

'  Amongst  the  more  importajst  points  in  which  Hutcheson  diverges 
from  Locke  Is  his  account  of  the  idea  of  persooa]  identity,  which  he 
appears  to  have  i^prded  as  raade  koowii  tO|Us  directly  by  conscioua- 
ness.  The  distinction  between  body  and  mind,  corpus.ot  materia  ajid 
res  cogitAits,  i;  more,  emphatically  accentuated  by  Uutche^n'  tfi«q 
by  Locke. '  Generally,  he  speaks  as  if  we  had  a  direct  consciousness 
ot  mind  as  distinct  from  body  (see,  for  instance,  Syn.  MetapU.  pars  it. 
cap.  3),  though,  in  the  posthumous  work  on  Moral  Philosophy,  he 
expressly  states  that  we  know  mind  as  we  know  body  "  by  qualities 
immediately  perceived  though  the  substance  of  both  be  unknown  " 
(bb.  i.  ch.  t).  The  distinction  between  perfce^tfon  jj'roper'ainl  sensa- 
tion proper,  which. occurs  by  impUoCition  thoii«h  it  is  notexplicidy 
worked  out  (see  Hamilton's  Leditrei  on .  MetaPhytics^  Lec^  34; 
Hamilton's  edition  of  Dugald  Stewart's  Works,  v.  420),  the 
imperfection  of  the  ordinary  division  of  the  extettiil  seiises  into  fiVe 
cIbsms,  the  limitation  of  consciousness  to  a  special  mental  faculty 
(sev«rel}'  criliclred  in  Sir  W.  Hamilton's  Lectures  on  Metaphysics, 
Lect.  xit.)  and  the  disposition  to  refer  on  disputed  questions  <^  philo- 
sophy not  so  much  to  formal  arguments  as  to  the  testimony  of  con- 
sciousness and  our  natural  instincts  are  also  amongst  the  points  in 
which  Hutcheson  supplemented  Or  departed  from  the  philosophy  of 
Locke.  The  kst  point  can  hardly  tail  to-  suggest  the  "  common- 
sense  lAilosophy  "  of  Reid. 

Thus,  in  estimating  Hutcheson's  position,  we  find  that  ia  particular 
questions  he  Stands  nearer  to  Locke,  but  in  the  general  spirit  of  his 
philosophy  he  seems  to  apprOedi  more  closely  to  his  Scottish  sue- 
ccMors. 

The  short  Compendium  of  Logic,  which  is  a. 
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even  by  •oraeof  tbe  ministen  and  magbtratcs,  iodndiDg  GoTcraoc 
Henry  Vxne.  At  tboe  meetings  she  asserted  that  she,  Cotton 
nn/l  her  brother-in-law,  the  Rev,  John  Wheelwright — whom 
«hc  VM  trying  to  make  fecond  "  teacher  "  in  tlie  Boston  churcb— 
were  uiuler  a  "  covenant  of  grace,"  that  they  had  a  special 
Innplrstion,  a  "  peculiar  indwelling  of  the  Holy  Ghost,"  wheieas 
the  Kev,  John  Wilson,  the  pastor  cf  the  Boston  cburcli,  and 
the  other  ministers  of  the  cobny  were  under  a  "  covenant  of 
work*."  Anne  Hutchinson  was,  in  fact,  voicing  a  protest  against 
the  legalism  of  the  Massachusetts  Puritans,  and  was  also  striking 
at  the  authority  of  the  clergy  in  an  intensely  theocratic  community. 
In  KU(h  a  community  a  theological  controversy  inevitably 
was  curried  into  secular  politics,  and  the  entire  colraiy  was 
divided  Into  factions.  Mrs  Hutchinson  was  supported  by 
{/overnor  Vane,  Cotton,  Wheelwright  and  the  great  majority  of 
the  UoBlun  church;  opposed  to  her  were  Deputy- Governor  John 
Winthrop,  Wilson  and  all  of  the  country  ma^trates  and 
churches.  At  a  general  fast,  held  late  in  January  1637,  Wheel- 
wright preached  a  sermon  which  was  taken  as  a  criticism  of 
Wilson  and  his  friends.  The  sLrengtb  of  the  parties  waa  tested 
III  llio  Oeiiuriil  Court  of  Election  of  May  1637,  when  Wintbeop 
Hofeulcd  Vane  for  the  governorship.  '  Cotton  recanted,  Vane  re-: 
1  urnod  to  Kngland  in  diaguat,  Wheelwright  was  tried  and  banished 
iLtii]  the  rank  and  fila  cither  followed  Cotton  in  making  sub-, 
oiiiutiuii  or  sulTcrcd  various  minor  puaishments,  Mrs  Hutchinson. 
wn«  tried  {November  1637)  by  the  General  Court  diiefly  for 
"  irtduring  the  minlstera,"  and  was  sentencedto  banishment; 
Inter,  in  March  1638,  she  was  tried  before  the  Boston  church'^ 
and  was  formally  excommunicated.  With  William  Coddiogton. 
(d.  1(17})),  John  Clarke  and  othcn,  she  established  a  settlcmcfit 
on  th«  Itland  of  Aquidncck  (now  Rhode  Island)  in  1638.  Pouf 
year*  later,  after  the  death,  of  h^r  husband,  she  settled  on  Long 
UliUid  Sound  near  wKal  ia  now  New  Rochelle,  Westchester 
cuuniy,  JiIqw  Vt»k.  And  wu  killed  in  as  Indian  rising  in  August' 
1643,  «n  0vpnt  regarded  in  Masaactmsetta  as  a  manifest'atii^ 
vA  DivlHo  Prov-idence.  Anne  Hutchinson  and  her  foUowets 
were  t'allctl "  .\atipomians."  proba'bly  more  as  a  term  of  c^rogch 
ihtku  will)  any  spocial  refcnnce  to  her  dactri&al  thcariec;  asd 
lb*  controversy  in  whioh^e  iras  inToh'ed  b  known  as  the 
"  Aniinumlan  Cofttroversy," 

Src  C  F.  Adams,  Antimomiatdtm  m  Ac  0>lMy  if  UuMttantfr 
Ktf»,  vU.  xiv.  lit  the  Prnice  Socier.-  PuUications  (Baaion,  .1^4); 
and  7'*PM  Epiniri  tf  Matftdnudta  /futory  (Boitwi  and  NewA  ori, 

RDICBniSOH.  iORH  (161S-16&4).  Puritan  aoMia,  son  of 
Sic  Thomu  HuidunMO  of  Owtboqte,  Nonm^umdure,  and 
of  MaitRinn,  dauithter  ot  Sir  John  Byron  o(  Newstead,  was 
tutpttard  on  the  iSth  of  September  1615.  He  was  educated  at 
NotlilKShiiin  and  Ltncvitn  scboi^  >jm1  ai  Pueihousc,  Cambridge, 
and  in  105;  be  enleccd  Ltncotn's  Inn.  On  the  oatbicak  of  the 
Kimt  Rcbrflion  he  took  the  sidt  of  the  Paritament.  and  was 
msite  in  iti+,1;  RO\-m*or  of  Xoningham  Castle,  which  he  defended 
AS»ina  «i.trnMl  aua<±s  and  intonal  di\-isioo&.  tiD  the  uiiunph 
vif  the  i^iainentaiy  cawse.  He  was  chosm  neraber  tor 
Nrtttii^KuMhire  in  Match  i64t^  took  the  side^  the  Independents, 
iXViwtil  ibe  offffs  V*  the  kins  ai  Newport,  and  sisMd  iLe  dciih- 
xi'^mnt.  1%>Uf:h  a  membw  at  aist  of  the  cot^ocv  oi  sutc.  he 
disa)H'<*^^^  ■>*  *^  stthsequeni  pohucal  cnadwn  at  CioKweil 
*n>l  tiwk  »K*  funhef  pan  in  iwUiks  dain«  the  Bie^ise  ai  'J* 
•,^^^■^«^1^1r.  Hf  TWMwied  his  i«i:  i:-.  the  recaSKi  Lk^  Pirjiicw- 1 
in  Maj  i^.vCk  arf.-;  iVCiowrd  Monk  in  i^ipi^iig  lADbcn.  b^it^iz^ 
that  i)k  K'nutr  iaieniW  t>>  maiaiain  '.he  coczMc-KcahzL. 
He  w»  TMwnwvi  w  ib<-  OcmicirfniMi  Par£H»e!K  Mr  X<i:'— -r*-.?;— 
U:i  e-vqv^W  «>  '.Sc  o:h  .-^  !"■:»  i^^=.  a^i  wrDe  ns  *xzK:el 
:t\-i«:  :V  ,\rt  of  l:)3«r-r.:*.y  w:as  ocdutti  stcafuiMC  *'  " 
)■».>«*.-  .-w^v.    Ik  tV:otiM  ai*.^-  W«rv«.  he  w 

hc*.s*  i-«*«»weo  in  T>ie  Yiot^i:*  ji*- 
^c.f.new»e^^:  ir;  ;Se  T.-w*r  cif  i-jxvjj: 
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afUr  the  deathof  ber  husband,  but  not  published  till  iSo6  (since 
ofua  reprinted),  a  worlt  not  only  valuable  for  the  picture  which 
it  gives  of  the  maa  and  t^  the  time  in  which  he  lived,  but  for 
(hs  simple  beauty  of  its  style,  and  the  naivctA  with  which  the 
viiler  records  her  sentimenta  uid  o[»nions,  and  details  the 
iscidents  ol  her  private  life. 

See  the  edition  of  Lucy  Hutchiuson'a  iltmeirs  of  Iht  Life  oj  Coiotul 
HulckiHfen  by  C.  H.  Firth  (1885) ;  Brit.  Mus.  AM  MSS.  25,901  (a 
frMment  of  the  Life)^  also  Add.  MSS.  19,  333,  36,a47  t.  51:  Notes 
ma  Queries,  7,  ser.  lii.  33,  viil.  433;  Monks  Contemporaries,  by 
Guiiot. 

HDTCHINSOH,  JOHK  (1674-1737),  English  theological  writer, 
was  bom  at  Spennithome,  Yorkshire,  in  1674.  He  served  as 
steward  in  several  families  of  position,  latterly  in  that  of  the 
duke  of  Somerset,  who  ultimately  obtained  for  him  the  post 
of  riding  purveyor  to  the  master  of  the  horse,  a  sinecure  worth 
about  £100  a  year.  In  1700  he  became  acquainted  with  Dr 
John  Woodward  (1665-1738)  physician  to  the  duke  and  author 
of  a  worit  entitled  TAe  Natural  History  of  the  Eafth,  to  whom  he 
entrusted  a  Urge  number  of  fossils  of  his  own  collecting,  along 
with  a  mass  of  manuscript  notes,  for  arrangement  stld  publication. 
A  misunderstanding  as  to  the  manner  in  which  these  shonld 
be  dealt  with  was  the  immediate  occasion  of  the  publication 
by  Hutchinson  in  1734  of  Moses's  Prineipta,  part  i.,  in  irtiich 
Woodward's  Natural  Bislory  was  bitterly  ridiculed.  Iris  conduct 
with  regard  to  the  mlneralogicdl  specimens  ri6t  obscurdy 
characterfeed,  and  a  refutation  of  the  Newtonian  doctrine  of 
gravitation  seriously  attempted.-  It  was  followed  by  part'  ii. 
in  i'727,  and  by  Various  Other  works,  hl'cluding  Meters  Sine 
Printipio,  1730;  Tke  Confifsiofi  of  Tonpus  and  Trinity  of  the 
Gentiles;  I73r^  Power  Esseniud  and  Meckattical,  or  what  power 
belongs  10  God  and  what  to  Ms  creatures,  iri  vikkk  the'  design  of 
Sir  T.  Neuron  and  Dr  Samuel  Clarke  is  laid  open,  173I;  Glory  or 
Gravity,  1733!  The  Reiigion  <^  Satan,  or  Antichrist  Ddmealed, 
1736.  He  tau{^t  that  the  Bible  contained  the  elements  not  only 
of  true  religion  bwt  also- of  all  rational  philosophy.  He  held 
that  the  Hebrew  mu&t  be  n^d  without  points,  and  hu  interpreta- 
tion rested  largely  on  fandfifl  symbolism.  Bishop  Geotge  Home 
of  Narwich  was  during  some  of  his  earlier  years  at  avowed' 
Hutcbinsotiiati;  and  William  Jones  of  ^a^nd  continued  to 
be  30  to  the  end  of  hia'life. 

A  complete  editidn  of  his  publicatlona,  edited  HyltobeTt  Spearman 
and  Julius  Bate,  appeared  In  1748  <i>  vols.);  aO'  AMnut  of  tbew 
foUowad  in  1793 ;  and  a  SmpfiUment,  with  Ufe  by  Spearaiaa  pre- 
fixed, iatyes.  , 

HUTCHUifKHI.  SIR  WHATHAH  (igaS-  .  ■.),. English  wrgeon 
and  potboiiosist,  was  bora  on  the  latdof  JutyiSaS,  at  Selby, 
Yoritahiio,  hia  paienu  belot^ing  to  the  Society,  of  Frieads. 
He  entered  St  Bartholomew's  Hospital,  became  a  member  of  the 
Royal  CcXiKSt  o£  Surgeons  in  iSjo  (F  Jl.C.S.  1863),  and  rapidly 
gained  reputation  at  a  skilfi^  operator  sjod  a  scientific  inquirer. 
Be  was  president  of  Cho  Hunterian  Society  in  1869'and  1870, 
professor  of  sutgery  and  pathology  at  the  College  of  Surgeons 
from  1877  to  1883,  president  of  the  Pathological  Society,  1879- 
1880,  of  the  Ophtbaimological  Sodety,  xS&i,  of  the  Neurologirat 
Sodety,  1887,  of  the  Medical  Society,  189CS  and  of  the  Royal 
Medical  and  Chirutigical  in  1894-1896.  In  1S89  he  was  president 
of  the  Royal  College  of  Surgeons.  He  was  a  member  of  two 
Riciyal  Conmiiasiotis,  that  of  rSSi  to  inquire  into  the  provision 
for  smallpox  and  fever  Cases  in  the  Losdon  hospitals,  and  that 
of  1889-1896  <Mi  vaccination  and  leprosy.  He  also  acted  as 
honorary  secretary  to  the  Sydenham  Society.  His  activity 
Id  tbe  cause  of  sdentiiic  surgery  and  in  advancing  the  study 
of  tbe  natural  scienoea  was  unwearying.  His  lectures  on  neuro- 
pathogenesis, gout,  leprosy,  diseases  of  the  tongue,  &c.,  were  full 
of  original  observation;  but  his  principal  work,  was  cooneaed 
with  the  study  of  syphilis,  on  wlucb  he  became  the  first  living 
authority.  He  was:  the  foundn  of  the  London  Polyclinic  or 
Postgraduate  School  of  Medicine;  and  both  in  hiS'  native  town 
of  Selby  and  at  Haslem^e,  Surrey,  Restarted  (about  1890)1 
educational  museutejfoc  popular  instruction  in  aatural  history. 
He  publiihed  serei&l.  volumes  on  his  o^a  SnbjeCU,  was  editor  of 
the  quarterly  Areimea  efSi^gery,  and  was.  given  the  Hon.  IX.D. 


degree  by  both  Glasgow  and  Cambridge.  After  his  oetircinQiit.. 
from  active  consultative  wotk  he  continued  to  t&lie  great  interest . 
in  the  question  of  leprosy,  ssaerting  tbe  existence  of  a  d[efinitft 
connexion  between  this  disease  and  tbe  eating  of  salted  £sh. 
He  received  a  kni&hthood  in  1908. 

HUTCHINSOK,  THOMAS  (1711-1780),  the  last  royal  govemoc- 
of  tbe  province  of  Massachusetts,  son  of  a  wealthy  meixhant 
of  Boston,  Mass.,  was  bom  there  on  the  gth  of  September  iji,!. 
He  graduated  at  Harvard  in  1737,  then  became  an  ^[^ntice 
in  his  father's  counting-room,  and  for  several  years  devoted 
himself  to  business.  In  1737  he  began  his  public  career  as  a 
member  of  the  Boston  Board  of  Selectmen,  and  a  few  weeks 
later  he  was  elected  to  the  Geoeral  Court  of  Massachusetts  Bay, 
of  which  he  was  a  member  until  1740  and  again  from  1742  to 
1749,  serving  as  speaker  in  1747,  1748  and  1749.  He  con- 
sistently contended  for  a  sound  financial  syatem,  and  vigorously 
opposed  the  operations  of  the  "  Land  BaJik  "  and  the  issue,  of' 
pernicious  bills  of,  credit.  In  1748  he  earned ,  through,  the 
General  Court  a  bill  providing  tor  the  canceUalitw  and  redemption, 
of  the  outstanding  paper  cum^cy.  Hutchinson  went  to  England 
in  1740  as  the  representative  of  Massachusetts  in  a  boitud^iy. 
dispute  with  New  Hampshire.  He.  was  a  men^ier  of  the  Massa^, 
chus«tta /Council.  ir(^  1749  to  1736,  .was  a]q>ointed  judgf  pfi 
probate  iq  1753  and  was  chief  ju«ti(:e  of  the  siQxriQF.  coijrt  oi\ 
the  province  from  1761  to  1769,  was  liei)tenant'-g9vemor  ^rocp. 
r75a  to  I7?i,  acting  as  sovemor  in  the.latter  tyro  ypa^,^d 
from  177 T  tci'1774  was  governor.  In  1754  beiwa&ja  dekgatbi 
from  Massachusetts  to  the  Albany  Convention tadd.  With  f^aoUin. ' 
was  a.member  of  the  wmmittee  aj^iiQii)}^^  tHi^foimfcp^^npf 
;uniQn^,  Thof^  be  i^fcaguiied  tito,  \eg)ilify- o^]tfif,-Stafap  Aijf 
o|  176s,  he, considered  the  Aititsure.,ina^ped(eBl,  tfii..utfpotitx, 
,aiid  UEgqd  it4  ,Eepeal,i  but  bis.  attitucfc  .w^  ■mia^ji*iteistflpilnihfi, 
,waa  considered  by  ramv  W  1»VB  iwtiwt#d  tl»  R***age,,flf  i^.- 
:Acf:j,  wfd  jn. August  c]65,a.mqb  s*eb>pi  im, iSfitefofii  tK^^^i^os^l 
,and  destroyed  many  valuable -iia^uscripta  ^nd:  dotminei^&i 
il^e  wafiaAtinggi)vefnorat.tbetMa<Jof,.the.V  BoftQij  M^p^ije,"., 
ift  lyjft.ftnd  was  vktu^^fDrped.ljj^  Abp-Wt^ew  .4,Bfs«ift„ 
undsr 'the ieadeTship  of  Saniuel.  AdaWi  W ^ndtxXiie  .f/fpqyol; 
of  the  .British. troops  f roia  the  to«rn<  3'hrougbout<  f^^.iPFi^i 
RBvolutiomiry,  disturbancfs  in,  Maw«cjhufe^ts;ihr.ivtts,^h^,{|^j 
prejeatatiye  pf  the  British  m3Jii»tjyt,.ajid  ttwugh  he,dwijf|amved: 
of  sane  of  the  nuoietesdal.maasures'ha  felt  it7pelled>t°t^^fliW> 
thesi:  and  necessarily  incurred  the  bos^ty  <fi-.  tbiei  WMK  i^r 
Patriot  foment.  In  1774.  upon  the>  app^iintpiwt-iflf:  Qc^hffi4j 
Thomas  Gage. as  military  govfznor  he  we^  .to.EngliyMi.^a^.- 
acted  as  oa  adviaer  to  Gfioige  m..aiid.tb«.J3^;itiph,,>Tii,^tr,K.' 
on  Awericaa- afiaiiB,  uviftumly  coupiwlllng  .atpijw'^tiotv.  ,H^. 
died  at  BromptiH),  now  paK  of  Loadtm*'  w  the  .3rd  f>f.  June,, 
1780L.  ■      .   ,      ■  : ...[.„.  I  ■.-, 

He  wrote  i4  Bfitf  Slakmm  1^  tieCUim  ofytha  Q>tf»*s  {lT6A)i»- 
Coilectian  of  Originai  Papers  relatite  to  the  History  of  MassofhiueUf 
Bay  (1769),  reprinted  as  The  Hutchinson  Papers  by  the  Prince 
Society  in  1865;  and  a  judlciona,  accurate  and -very  Valuable  Hfatory' 
of  the  Province  of  Mojsatluiseilt  Bay  (vol.  L,  iji^  vd.  !>.,'<  1767V  ana 
vol.  lii.,  i83ft),  Hia  Diary  and  Leihrs,  mtban.A^oufnl^.iM:Aii--. 
n»>nir(rflj«i».  was  publiahed  at  Boston  in  1884-1886. 

See  James  K.  HoBmer'a  Life  of  Thomas  ITuiehtnion  (Boston,  I896l,' 
and  a  biographical  chapter  in  John  Flske's  Essays  Historical  ana 
Literary  (New  York,  iqos).  For  an  twtimate  of  Hutditnsofl  M  an 
historian,  see  M.  C.  Tyler's  LOenry  History  of  the  Anuriatm.  B^Hltn-i 
(»»  (New  Yorit,  1897).  --..'■■'. 

HDTCHIHSQir,  a  city  and  the  countyaeait  of  B,«io  (outity,, 
Kansas,  U.S.A.,  in  the  broad  bottomr<^d  on  the,N.  .side  of 
the  Arkansiis  river.  Ptv  U990)  9319i  9^,  wbpn  414  wei:ei 
foreign-boxn  and  443  negroes ^  (1910  ce^us)  i6>3<^.  lit- 
is served  by  the  Atchison,  Topeka  .&  Santa  F£,  the  Mlgsouri. 
Pacific  and  the  Chicago,' Rock  Island  &  Pacific  railways.  The 
pringipai  public  buildings  are  tbe  Federal  building  and  the  couQty , 
cou^house..  The  city  has  a  public  libraiyt  and  an  jaduetrial- 
r^ormstoty  is:  maintained  heice  by  tb#  state-  Hutcbinspo.l^i 
situated  in  a  stock.>nusbg,  fruit-growing  mi  farming  rcginwi 
(the  principal,  products  of  which  are  wheat,  Indianicptw  >^i>d' 
fodda)>  with  whidi  it  has  a  (xutsiderable.  wfaoksale  tmix^.  A^\ 
eOonnous  deposit  of  rock  salt  underlies  ^h«  city,  and  its.- vipM^yv 
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Ntiil  lliililiiriitfxi'*  |iiliiil|iiil  liiiliiiitrv  I-  thf  miint)rni'tiirr>  (by 
ltii<  ii|<ii|i  jiiiit  mtfl  HiiiliiPi'  |)tr>M'Hi'i)  iitiil  Itic  dill |)|il lift  <if  unit; 
llii'  lliv  ll'K  iiiii'  nr  IliP  lrtr||"ii(  >iill  |iliiiil«  111  IliP  wnrld.  Amtnii 
llli>  mlitif  iiiiiiiurntdiiiii  Hr«  ItiMir,  tirnmriy  pnidiii'lH,  roHa- 
ikIi,  miitw  ImiiiiiI,  |>IiiiiIiih  mill  pnxtiiclR  mitl  pmlti-tl  mf-nlx, 
NitliDiil  tf\»  la  iiivui'Iv  iiaril  HI  II  ItiilniV  tiiH.    'I'ltr  Hry'N  filrlnry 

I'liillllll   W'lit  VHllll"!  HI   Ij/MI,'*!"  In   HJ'Mi  «"  llllTTMC  (if  .ii-H% 

»lii w-'     ItiiiililiiKtiii  WON  I'liiii'kii'il  iiNu  rlly  In  1A7T, 

HUTtRN,  rmUPP  VON  (1.  iMi'H.|«l,  (irmrnn  kntxhi, 
viwk  H  ii'Irtllvii  iir  I'lrlili  Villi  lliillrn  nmi  rmniTi)  wimc  of  Iijn 
ixiilv  v<>iil«  Hi  lliii  ((iiiil  lit  llip  i-iii|ii>iiif  Clmrlfi  V,  i.iilt>r  tie 
jkIiiimI  itii'  liitiiit  III  ndvniliiirii  wlilih  tiiidri-  (li^iiri)  iltiht-rrmith, 
HI  Ittxnu"  t'l  ^|>l<*'*>  «>ill*''l  i»  WuDiiiPln,  or  Wnimnlii  no  ftiitlrn 
uilUlt,  Ytltli  rliiMiliji'i  I  III  i«tii)iit<i'lii|iflii<Uii|>li>lil)i|irMii)ATii1  in 
lliP  tiiliTviilii  14  thr  AtiHiliiiiic  Iniiiltv  <if  WrlM^r,  'Hir  |tnrty 
liiiiili'il  Hi  Cnhi  til  t>'i<liriiiii'v  i>tl  nhi(  lliiltfii  nniiinpnnlMl 
M>ilii>nm<l)i  ttit  tiU  )i>li|t  HKil  ImUimip  i>\|>t>tllili>n  IniA  (lie  )nit>ri»r 
III  111(11  liiirtrvi»»«Mv  Arifi  thinli*(ln>llli>li«'rHiHlKlnl>Wfml*r 
i^it  hi<  Ih'mIIIII'  rM|il«lh  )i<<itrrftl  nf  VViitttiHii.  S(H>n  nfttr  (his 
i'Vt>lil  ho  VHiilahiil  IiKm  lh|i  liMfilur,  iv(iiniiH|i  After  ^w  yrtm 
til  WHiiilt'ilitH  tkt  tlltil  ihAl  A  S|>AiiJNiil,  ,hinn  tie  ('ATMvnidl.  »i> 
('<tiA\«|il,  KAit  l»w>ii  ni>|«»liiti<<l  |tM\i<rtmr  In  hio  Hhocniv,  Wilh 
lit*  lMv*lllii||  ii>iii|i4iiii\>ii,  lUrlhulnrnvw  WVUer  the  jtiunip-r, 
li<^  *M  wi*t>tt  tkv  CMiAVAttl  ti(  A|tnl  i.\-4r  Ami  th*  two  Yrvre 
AMi'(n<tHU)Mil  UMlwtth. 

HliMt'itW(\  wMiteh'ltt^a,  «m)4tlMiAn*nittt\t>ttt  tturiwillrrntrt  itT 
til*  ltst^v«1IHI<M.  ^hla  •"•fMNf  tt«M  tiM^  .'awM**  fttftfff  (Mt  HmMm 
t<v4ivi  twNuAwt  Im  t;Ay^. 

Wmm^  VMWN  VOM  tN!»  Ht.(^.  «««  t^vn  M  ttM>  MM  of 
\w(l  M!W,  Al  )»»♦  «*»t»t  \»(  S(v\WhM*,  »Mr  tVKta.  iw  Hnwff. 

IvKW  \>»  l^<h^  hciwveti  ItuiiMWwtit  AiHt  Kv^vntm.    Ht  )i^'v«) 

\Ml)t  Wlh.  itMt»i«(ttM<Nl  «t(lt  Mh.  thtKlch  tW  ktk«t  (K^W  iKf 

K^>nmtMtt\<M  KAvt  iittw  futtv  t^  ttir>v4v<t>.    Mv>  ht«^  nM(.v  l<c  (ttvtiM 

*«*i  »tw   lft»><i,vw*wni,>«  n\vv«  v\',<\     Kav*  \tf  iMw  pw*** 

ft  IV  A>ii  ^V(  bhHtvsr  vt  vhitt  HtvMM*(»,>  ^^tt(n<'t  te  tkir  Mv\tMl. 
tV  '.'•iMiSkiMsi';  W  «m<*  «<-.S  »i  \it<rAt<ii«M.  i*  tW  tt«M.  iltr  ; 

\  ivt  »rtis  ^^i**'****  »*»  **«  iV  «>.WhI  ».>•  *«  «  t««.*r  si»^l  »>«  ' 
\»N»v.tvvt*"'*'S\*  i«»i*(*»\\  (Mn^N  --V*  W  wt»  «»«««»  ti  f**t<tiK  . 
»"v(  vsVb  i*^  ■■»'  ■*-.'*  A'*«'^>.t  tow  Rm  t»*  N*v-*»t,  mkI  tw  WHS  ' 
„..    (^  *h.f  |ks'aw-v4'^-<^  iss**  «;  fVS.*».  »W  !*(■>¥<  *!«  l»«r«'^!*  ■ 

,  V'V  T.'-NvNt  \>*«  "^  ""    **.'  *>  »«">  W  *ISl  P.V"»  iW  alW»*M(C  i*.  ' 

t-tj  v<M  ^'^  •w.'^>*»  »«v  iW  >.K' -wv-*  ■.«  to.wvri.sy  ^'«f«vf^  ■ 

t  •.;    »,      V  iv-*"  V«   -:»s>  ■->£  \*    .LV^-i  >s  a-N->''^  M|j!tt-     (■>."*» 

^\  V,,  sv«*  i^-*  J, .  w,-  V  *■"  ■*  *.  x-'i.vjt.  *ts-  >  V?-"*  "<  ^'^ 
.    vv"-^v'.  *v"-  ^'   *V  '.vwA.   .V   :^.>-  !,>  -I-  Si-T  ->,   •*.-♦ -vv, 

K    A>!    •, ■A"'^*-*. •■■.    *r^    »t«  V  •VM>.    w.^^    \sVvV    v>    .-l.  V^  i -v' 

..,  «n:V\  S't  NV\vv-vs»  V  ■♦•V^V  ^S"^i'K.  Vs.  ,^*^^■!y•*u 
\..  ^^.w^  -V*!  .V<t'*-<>t^  -V  ^\'»t  !^  .H  Vs.  v.  .f^  t.!^^  'h.'*v» 
..  «^v  A»  ■■».*»«•*  ,S  ■,'mAIv  <-V-v  "C^.^W-i  ,"%;..  Mt  K* 
».:~     W^      V    s«.KAiVC    .^»     v-    »      V---S-S     •■■*•■     --")*-■«     »-1»t 


I)y  papa)  trootm  and  Swiu,  he  wu  plundend  by  both  sides, 
nhil  m-ufied,  ilt-k  end  pennileu,  to  Bologna;  on  his  recovery 
lie  i-vcn  look  Hcrrlcc  u  a  private  soldier  in  the  emperor's  army. 

Thii  dark  period  lasted  no  long  time;  in  1514  he  was  again 
in  Cicrmnny,  where,  thanka  to  bis  poetic  gifts  and  the  friendship 
of  l-^Ilclwulf  von  .Slein  (d.  rsis),  he  won  the  favour  of  the  elector 
of  MAlne,  Arrhbishop  Albert  of  Brandenburg.  Here  high 
ilrcnmN  of  a  learned  career  rose  on  him;  Mainz  should  be  made 
tiio  niclropoiU  uf  a  gnuid  Humanist  movement,  the  centre  of 
KiKxl  style  and  literary  form.  But  the  murder  in  1515  of  his. 
rnlutlvr  lUns  von  ilutten  by  Ulrich,  di^eof  Womeinbe^, 
I'linniieil  ihe  whulo  course  of  his  life;  satire,  chief  refuge  of  the. 
wvikk,  lieL'timc  Uultcn's  weapon;  with  one  hand  he  took  his 
IHkrt  In  (h«  famous  Kpulolae  otacttrorvm  vtrorum,  and  with 
(hoothorlaunchedscathingletters,  eloquent  Ciceronian, orations, 
or  bitiiig  Mtim  against  the  duke.  Though  the  empenjr  was 
tou  Uuy  und  indifTcrant  to  smite  a  great  prince,  he  took  Hutten 
tiiiilcr  his  protection  and  bestowed  on  him  the  honour  of  a 
laureaiD  crvwn  in  1517.  Hutten,  who  had  meaawhile  revisited 
Italy,  again  Attached  himself  to  the  electoral  court  at  Mainz; 
aud  tw  was  (here  when  in  1518  his  friend  Pirckbeimer  wrote, 
urging  him  tj  abandon  the  court  and  dedicate  himself  to  letters. 
We  lM\-e  (he  poet's  long  rq>(y,  in  an  epistle  on  his  "  way  of  life," 
an  Amusing  mixture  of  eainestness  and  vanity,  self-satisfaction 
And  Htke:  be  tells  his  frieod  that  his  cueer  is  just  began, 
thAt  h«  has  had  twelve  yeus  of  wandering,  and  wiU  now  enjoy 
hiniMlf  A  while  in  pfttiiotic  literary  voik;  that  he  has  by  do 
mcAAS  dtaerted  the  humano:  studies,  but  canies  with  him 
a  little  library  of  standard  books.  I'iickbcimcx  in  his  bui|^ 
life  way  h«\-«  ease  and  ev«n  luxwy;  he,  a  km^t  of  the  enqiue, 
tMw  cau  Ke  condescend  to  obsciuity?  He  must  abide  where 
ht  caA  thiac. 

In  I5itt  )m  KSUC1I  in  one  \-oluaie  his  attacks  on  Duke  Clrich. 
and  tkea,  drawing  »waid,  took  part  in  the  private  war  whicli 
ox-iertlmw  thai  prince;;  in  ibis  affair  be  became  intimate  with 
f'tana  vua  Stdtiagen,  ibe  cbamfiioa  of  tbe  kui^ily  onls 
vKittvfstand).  Hutten  now  warmly  and  opcohr  npoiwrd  the 
Luibttaa  cause,  but  he  was  at  the  same  rime  numi  op  in  the 
Attvwpt  01'  tbe  ''  Kiiumaod  "  to  asacn  itself  as  the  mui^ 
vV'  the  emfitpe  against  tbe  inJependeiKe  ol'  the  Oxmaa  priaoea. 
:s>M  alter  tb»  tne  he  disv\txed  at  Fuids  a  iA)py  of  ibe  slu:- 
iMttF  vil  (be  tmfVM  H^u>-  IV.  afamst  HikkbraBd.  and  pcbii^xd 
:t  wit  h  ranments  asan  aiiack  on  the  papal  cbiKs  Mtr  GoaanT. 
He  hv>p<ti  iSteteby  t»  i£:efest  tbe  new  empttcc  Cbailes  V..  asri 
:be  hj^hcr  oidMK  in  tbe  kck;^:*^  ia  halntf  <rf  Gtrruwa  SacrtiB: 
Sm  the  jtpmI  tsaxl.  W*^!  Lazber  kad  acUmri  hr  ^nkjm 
-.\>  v-tiMS  a^  v'«A3Min  !«4k  X  SaHnh-  phnae.  haia-Me  W  iui.IkiI 
Sm^  asj  oiwcinxe.  :ha:  :he»rut9'waapjioB.«f  Hsneafai<ed 
:  j>  edhv-f .  bwaisfe  he  :n«<l  i»:vtx&  Jie  a>—e  iixl\  Med  svmfia:  Niv 
*»£  -ixK-tx:  nnSK^a  m  pciacs  aad  bwcrpi.  matms  aad 
t.ss^'fs.  Axi  K>  kif  at  annr  ptiaed  aa  istS^ias  aomK  m  '^ 
^«H.S.x-  -•i  V:aw  »a.i  tafani  his  •■«  ..-aseer.  He  sae<wri  thai 
'.  >e  V.  Joat  wme-anksg  x  :tr  Hi-im^m.  .:oaic  w  .TrcnKtci: 
••-li  ;ii*  3«»  j«iwrst  -T  jBiaiae  ucnnn  gaecrr-  "Tbt  iL:iar~ 
x^Cer  «as  ^inre.  tM  x?w  ^jViWft'  ^la^er.  a  I..iE:^iar  ae  x  Bub 
:j*c3s.  waf  h«ru3tii  S^  zie  « 

v^i-^'cv.  -.>Mjer  anwr; 

'."V  x^^s  I.1I&  : 
Vjv.-  a  T^ccir  t«~u«na#      Tbnr=ai  ••«  ;»!  t.lj*^.  g&i  1  jr.T»g-  a, 

■*>.;t«SsiM  H-ic^w  i:«im  i»  .rwnrt. 

M-if  luo*  It  ma.     S*  i»  SBTic 
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by  the  knightly  order.  With  Sickingen  Hutteo  also  ftoal^  fell. 
He  fled  to  Basel,  where  Erasmus  refused  to  see  him,  both  for 
fear  of  his  loathsome  discaaes,  and  also  because  the  beggared 
knight  was  sure  to  borrow  money  from  him.  A  paper  war 
consequently  broke  out  between  the  two  Humanists,  which 
embittered  Hutten's  last  days,  and  stained  the  memory  of 
Erasmus.  From  Basel  Ulrich  dragged  himself  to  HUlhausen; 
and  when  the  vengeance  of  Erasmus  drove  him  thence,  he  went 
to  Zurich.  There  the  large  heart  of  Zwingli  welcomed  him; 
he  helped  him  with  money,  and  found  him  a  quiet  refuge  with 
the  pastor  of  the  little  isle  of  Ufnau  on  the  Zurich  lake.  There 
the  frail  and  wornHHit  poet,  writing  swift  satire  to  the  end,  died 
at  the  end  of  August  or  beginning  of  Scfitember  1533  at  the 
age  of  thirty-five.  He  left  behind  him  some  debts  due  to  com- 
passionate .friends;  he  did  not  ev^i  own  a  single  book,  and 
all  his  goods  amounted  to  the^  clothes  on  his  back,  a  bundle 
of  letters,  and  that  valiant  pen  which  had  fought  so  many 
a  sharp  battle,  and  had  won  for  the  poor  knight-errant,  a  sure 
place  in  the  annals  of  literature. 

Ulrich  von  Hutten  is  one  of  those  men  ot  genius  at  whom 
propriety  is  shocked,  and  whom  the  mean-epirfted  avoid.  Yet 
through  his.  short  and  bufieted  life  he  was  befriended,  with 
wonderful  charity  and  patience,  by  the  chief  leaders  of  the 
Humanist  moventent.  For,  in  spite  of  his  irritaUe  vanity, 
his  immoral  life  and  habits,  his  odious  dueases,  his  painful 
restlessness,  Hutten  had  much  in  him  that  strong  men  oould 
love.,  He-  passionately  loved  tbe  truth,  and  was  ever  open 
to  all  good  influences.  He  was  a  patriot,  whose  eoul  soued 
to  ideal  schones  and  a  grand  Utopian  restoration  of  his  countiy. 
In  spite  of  all,  his  was  a  frank  and  noble  nature;  his  faults  chiefly 
the  faults  of  genius  ill-controlled,  and  of  a  life  cast  in  the  eventful 
changes  of  an  age  of  novelty.  A  swarm  of  writings  issued  from 
his  pen;  at  fiist  the  smooth  elq[ance  Oif  his  Latin  prose  and  verse 
seemed  strangely  to  miss  his  real  character;  he  was  the  Cicero 
and  Ovid  of  Germany  before  he  became  its  Lucian. 

Wach\ei  works  vert  im  An  versificandi  {i5ii);the  Nemo  (1518): 
a  work  on  the  Morbus  GaUiciu  (1519);  the  volume  of  Steckelbei^ 
cotBplaiiits  against  Dake  Ulrich  (including  his  four  deeTonian 
OraUoBS,  his  &aer«  and  the  i'Jka/opuiniu)  also  in  isi9;the  Vadimms 
(1530);  and  the  oontroversy  with  Erasmus  at  the  end  of  his  life. 
Blades  these  were  many  admirable  poems  in  Latin  and  German. 
It  is  not  known  with  certainty  how  far  Hutten  was  the  parent  of  the 
celelvated  Epulalat  lAteuronnH  vtfomm,  that  famous  satiic  or 
monastic  JKOOcance  as  represented  by  the  theologians  of  Colognt 
with  which  the  friends  of  ReuchKn  ddended  him.  At  first  the 
cioistET- world,  not  discerning  its  irony,  welcomed  the  work  as  a 
defence  of  tiieir  posidon ;  tlM>ugh  their  eyes  were  soon  opened  by 
the  favour  mth  which  the  learned  world  received  tt.  The  EpisUAie 
were  eagerly  bought  up;  the  first  part  (41  letters)  appeared  at  the 
end  of  151^;  early  in  1316  there  was  a  second  edition;  later  in  1516 
a  third,  with  an  appendix  <rf  seven  letters;  in  1517  appeared  thi 
■econd  part  (63  letters),  to  which  a  fre^  appendix  of  eig^t  letter 
was  Bubjoined  soon  after.  In  1900  the  Latin  text  of  the  Episloiae 
ivith  an'English  translation  was  published  by  F.  G.  Stokes.  Hutten, 
in  a  tetter  addressed  to  Robert  Crocus,  deniedthat.be  was  the  author 
of  the  book,  but  there  b  no  doubt  as  to.  his  connexion  with  it. 
Erasmus  was  of  opinion  that  there  were  three  authors,  of  whom 
Crotus  Rubianus  was  the  originator  of  the  idea,  and  Hutten  a  chief 
contributor^  D.  F.  Stranss,'  who  dedicates  to  the  subject  a  chapter 
of  his  admirable  work  on  Hutten,  coticludes  that  he  bad  no  share  in 
the  first  part,  but  that  his  hand  is  c^rly  visibleAntbe  second  part, 
ivhich  he  attributes  In  the  main  to  him.  To  him  is  due  the  more 
serious  and  severe  tone  of  that  bitter  portion  of  the  satire.  See 
W.  Brecht,  Die  Verfasser  der  Epistolae  obscurarum  virontm  (190^}. 

For  a  coinplste  catalogue  of  the  writings  of  Hutten,  see  E.  BOckiog's 
Tiidac  Bibliosraphdcui  HuUemanus  (185SJ.  BOcking  is  alto  tbe  editor 
of  the  complete  edition  of  Hutten's  works  (7  vols.,  1859-1862).  A 
selection  of  Hutten's  German  writings,  edited  by  G.  Balke,  appeared 
in  1801.  Cp.  S.  SEamatolski.  HuUeni  dadsche  Schriflen  (iS^i). 
The  best,  biography  (though  it  is  also  aimewhat  of  a  political 
pamphlet)  is  that  of  D.  F.  Strauss  iUirich  von  Huten,  18^7; 
4th  ed.,  .1S78;  English  translation  by  G.  Sturgc,  i87d),  with 
Tvfaich  may  be  compared  the  older  moncwraphs  by  A.  Wagenseil 
(1813),  A.  BOrck  (1846)  and  J.  Zeller  (Paris,  1849).  See  also 
J .  Deckert,  Ukich  vow  HuOew  Leben  vnd  Witben.  Eine  kistorische 
SldiM  (I90().  (G.  W.  K.) 

HOTTER,  LBONHARD'  (i563--i6r6),  German  Lutheran 
theologian,  was  bom  at  Nellingen  near  Ulm  in  Jantiary  1563. 
From  T581  he  studied  at  the  universities  of  Strassburg,  Leipzig, 


Heiddbeig  Ud  Jena.  In  1594  be  began  fo'(^  (bei^ogical 
lectures  at  Jena,  and  in  1596  accepted  a  call  as. professor  of 
theology  at  Wittenberg,  wh^  he  died  od  the  33rd  of  October 
1616.  Hatter  was  a  stem  cliampion  of  LnthNaii  orthodoxy, 
as  set  [down  in  the  ctrnfes^ona  and  embodied  in  his  own 
Compendium  toeerum  theolopconim  {1610;  reprinted  1863), 
being  so  faithful  to  his  master  as  to  win  the  title  of  "  Luther 
redonatus." 

In  npl^  to  Rudolf  Hodman's  Omcoriia  ditcors  (1607),  he  wrote 
work,  rich  in  historical  material  but  one-sided  in  its  apok^etics, 
CoTtcordia  amcort  (161J.),  defending  the  formula  of  Concord,  which 
he  regarded  as  inspired.  His  Iremcitm  vtre  cMtfianum  is  directed 
against  David  FaieuB  (1548-1633),  professor  primariusat  Heklelberg. 
who  in  Irenifttm  aae  d«  tinstnw  et  synodo  E^ns^icorum  ^l614)  had 
pleaded  for  a  reoondliation  of  Lutheranism  and  Calvinism;  his 
CalviMita  auloftalitieui  (1610}  was  written  against  the  ''  damnable 
Calvinism  "  which  was  becoming  prevalent  inHolstein  and  Branden- 
bu^.  Another  work,  based  on  tlie  formula  of  Conoord,  was  entitled 
Loc*  camnuaiK  theoittgici,    . 

HUTTON,  CHARUBS  (1737^1833),  Englisb  mathematidui, 
was  bom  at  Newcastle-on-Tyne  on  tbe  14th  of  Angust  1737. 
He  was  edticated  in  a  school  at  Jcsmond,  kept  by  Mr  Ivison, 
clergyman  of  the  cbnrch  of  England.  Hieie  is  reason  to  b<i)«ve, 
a  the  evidence  of  two  pay-bills,  that  for  a  short  time  in  1755 
and  1756  Hutton  worked  in  Ohl  Long  Benton  celery;  at  any 
rate,  on  IviMn's  promotion  to  a  living,  Hutton  succeeded  to 
the  Jesmond  echoed,  whence,  in  consequence  of  Increasing  pupils', 
he  rcanoved  to  Stote's  Hall.  While  he  taught  during  the  day 
at  Stote^s  Hall,  he  studied  mathematics  in  tbe  evening  at  a 
schocd  in  Newcastle.  In  1760  he  married,  and  began  tuirion 
a  laiger  scale  in  Newcastle,  where  be  had  among  his  pupils 
John  Scott,  afterwards  Lord  Eiklon,  chancellor  of  England. 
In  1764  he  published  his  first  work.  The  Sckoolmasler's  Gitide, 
or  a  Comfiele  System  of  Practical  Arithntetic,  Which  in  1770 
was  foUowed  by  his  Trtaiise  on  MenmratWK  both  i»  Theory  and 
Practice.  In  177a  appeared  a  tract  on  The  Prinei^  of  Bridges, 
suggested  by  the  destruction  of  Newcastle  bridge  by  a  hi^ 
flood  on  the  17th  of  Novembex  1771.  In  1773  he  was  appointed 
professor  of  mathematics  at  the  Royal  Military  Academy, 
Woolwich)  and  in  the  following  year  he  was  elected  E.R^  and 
reported  on  Nevil  Maskelyne's  detennination  of  the  mean  density 
and  mass  of  the  earth  from  measurements  taken  in  1774— 1776  at 
Mount  Schieballion  In  Perthshire.  This  account  appealed  in  the 
Philosophical  TroHsaOvms  for  1778,  was  afterwards  rqirinted 
in  the  second  volume  of  his  Tracts  on  liathematical  and  Philo- 
sophical Subjects,  and  procured  for  Hutton  the  degree  ofLLJ). 
from  the  university  of  Edinburgh.  He  was  elected  foreign 
secretary  to  the  Royal  Society  in  1779,  but  bis  resignation  in 
17S3  was  brought  about  by  the  president  Sir  Joseph  Banlu, 
whose  behaviour  to  the  mathematical  section  of  the  aodety 
was  somewhat  high-handed  (see  £ippis's  ObservatioMs  on  the 
late  Contests  in  the  Royal  Society,  London,  1784).  After  his 
Tablet  of  the  Products  and  Powers  of  Numbers,  1781,  and  his 
Mathematical  TMes,  1785,  he  issued,  for  the  use  of  the  Royal 
Military  Academy,  in  1787  £ie««»(jo/Ci'n»e5K(wMtr,  and  in  1798 
his  Course  of  Mathematics.  His  Mathemaiicfd<ai:d  Philosophical 
Dictionary,  a  valuable  nuitribution  to  sdraltific  biography, 
was  publi^ed  in  1795  (and  ed.,  1815),  and  the  fAur  volumfs  of 
Secreatiom  in  Mathematics  and  Natural  PkUosephy,  mostly*  a 
transkrion  from  the  Frendi,  in  1803.  One  of  the  most  laboriods 
of  his  works  was  the  abridgment,  in  conjunction  with  G.  Shaw 
and  R.  Pearson,  of  the  Philosophical  Transactions.  Hiis  under- 
taking, the  mathematical  and  scientific  parts  of  which  feft  to 
Button's  shore,  was  completed  in  1S09J  and  filled  eighteen 
volumes  quarto.  His  name  first  spears  in.  the  Ladies'  Diary 
(a  poetical  and  mathemarical  Hlmanm-  which  was  begun  in 
1704,  and  lasted  till  1871)  in  1764;  ten  years  later  he  was 
appointed  editor  of  the  almanac,  a  post  which  he  retained  till 
1817.  Previously  he  had  begun  a  small  periodical.  Miscellanea 
Mathemalica,  wWch  extended  only  to  thirteen  numbers;  subse- 
quently he  published  in  five  volumes  The  Diariau  Miscellany, 
which  contained  large  extracts  from  tbe  Diary.  He  resigned 
his  professorship  in  1807,  and  died  on  the  ^  7th  of  January  1833. 
See  John  Bruce.  Charles  HulUm  (Newcastle,  1823)^ 
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U.  ,lBnn>K*.Ji|HES:: (11706-1707),  Scdttisb  'g^logiEt^^wOB'  boibl 
lin-iEdanlmTgfa^citL'tihE  jrdpjjune  17361  Educated  U  ttRthighi 
iBdbogtiaodiUliivetaityl  ^ihis.fafttivb-dlT,'beftct|u&ed  while  ai 
.fkudotdia  ponthDalei'love'  of'  eatjoifiic  inquiry/  ■Hi  was  Bp- 
ipantistdi.lolti.'iMMyet,  ^fant  his  emptoyer  advised  tb&t  &-tnote 
ooOgBiiU  luofessioiL  should  be  dKtsen  tor-  hiAi. '"  The  young 
lOftpidiTtiac  dicae  mcdkhiB'as  beiojf  nearest  akih  tb'bis  lavmrite 
pursuit  of  chemistry.  He  studied  for  three  years  a£  Edinbut^b, 
anid'  cdmpleted  its  medical  edncation  itj  Faris','  ¥eiumihg  by 
■tli^'tOWCouptriei,  and  taking  bis  degree  of  ddctoi'.of  medicine 
I  ^t  £f;ideo  in  i  74^  Finding,  however,  that  -  there  seemed  hardly 
.any:  opming- for  btm,  be  abandoned  the  medical  ptofesaion, 
'uld^' having  inlieriled  a  small  property  in  B6rvi<±shij'6  from 
his;  father,  r^fved  to  devote  himself  to  agriculttire. '  He  then 
^'ent  to.iNbrfolk  t^o  .Ipam  the  pcactical  woik  of  fanning,,  and. 
^subsequently  Uavelled  in.  Holland,  Belgium  and  the  north 
of  France.  During  these  years  he  began  to  study  the  surface^ 
i9t:  .the  edrthj  graduatly  shaping  in  la&'tmad  tbe  proUem 
.ft>, which  he  alterwards  devoted  his  enetgiQS.  In  the  summer- 
.ot  t7S4ibc  rataMiflhed  himself  on  his  own  £ann  in  Berwickshire, 
wkOK  he  raided  for  faumeen  years,  and  whtn  he  introduced 
;tl^  most  iimproved  forms  of  husbandry.  As  tbe  farm  was- 
^b<iought  into  exoellent  ofdcr;  add  as  its  manacenutnt,  beooibing. 
.mOnt  casyy  grew  leS  intertBting,  he  was  induced  to'let  it,  and; 
.«M#bliBh  hiims^  for  tboEeat  of  his  life  in  Ei^nbtugh.  Thid  took 
jphcx,  about  the  yeai.  1768.  He  was  unmarried,  and  from  this 
,pe^od<untiL  tus. death,  ia  17C7  he  lived  with  Maitturee  sistera. 
fS^HWaded  by  .  congenial  Utuaiy  and  acientifie'  friends  he. 
;4t4Yiofed  hists^  to  research. ! .  . 

.i'  :At  tlat  timft  geology  in  any  prc^r  sense  of  the  terdl  did 
.notexis'h  Mineralogy,  however,  bad  made  considerabte  progress. 
cBttt  Hutton  had  oonceiVed  laiger  ideas  than  wCre  entertain'edi 
'fay  then^neralogists'of  his  day.  He  desired  to  trace  back  the 
.tm^tf -of  <  the  various  minerals  knd  rocks,  and  thus  to  arrive 
1^  same,  cleat  nadentanding  of  the  history  of  the  eanb.  For 
iniaii3«:yeus  he  continued  to  study  tbe  subject.  At  last,  in  the 
spitiig  Af  the  ydar  178$,  he  communicated  his  Views  to  the 
Irecentbr  established  Royal  Society  of  Edinburgh  in  a  paper 
AiMitilsd  Theory  of -At  Earth,  or  an  ImeslisoUoA  of  Iks  Lavs 
'Obtenablf  in  .the  Compoiition,  Dissolulion  and  ResloraHon  of 
iLumd  upon  the  Globe.  In  this  remarkable  work  the  doctrine 
■h.eipounded  that  geology  b  not  cosmogony,  but  must  confine 
itself  to  the  study  of  the  matniale  of  the  earth;  that  everywhere 
evidence  may  be  seen  that  the  present  rocks  of  the  earth's 
<  surface  liave  been  in  great  part  formed  out  of  the  waste  of  older 
iocks;  chat  these  materials  having  been  laid  down  under  the 
sea  Were  there  consolidated  under  great  pressure,  and  were 
subsequently  disrupted  and  upheaved  by  the  expansive  power 
of  subterranean  heat;  that  during  these  convulsions  veins 
and  masses  of  molten  rock  were  injected  into  the  rents  of  the 
dislocated  strata;  that  every  portion  of  the  upraised  land, 
as  86on  as  exposed  to  the  atmosphere,  is  subject  to  decay;  and 
that  this  decay  must  tend  to  advance  until  the  whole  of  the 
land  has  been  worn  away  and  laid  down  on  the  sea-floor,  whence 
fdture  upheavals  will  once  more  raise  the  consolidated  sediments 
into  new  land.  In  Some  of  these  broad  and  bold  generalizations 
Hutton  was  anticdpated  by  the  Italian  geologists;  but  to  him 
belong  the  credit  erf  havingfiist  perceived  their  mutual  rdations, 
and' confined  tliem  in  a  laminons  coherent  theory  based  upon 
-  obsBvation. 

"'  it  was  not  merely  the  earth  to  which  Hutton  directed  his 
attention.  He  had  long  studied  tbe  changes  of  the  atmosphere. 
The  same  volume  in  which  his  Theory  of  the  Earth  appeared 
contained  also  a  theory  of  Rain,  which  was  read  to  the  Royal 
'Society  trf  Edinburgh  in'r784.    He  contended  that  the  amount 

■  ot  bnifetiirewhicb  the  air  tan  retain  in  solution  increases  with 
'  aoghientation   of 'temperature,   and,   therefore,   that   on   the 

Hirrtureof  tWo  masses  of  air'of  different  temperatures  a  portion 
'tif'the'inoistur^  i^ist  ^e  condensed  and  appear  in  visible  form. 

■  HB'investlfeated  th'^  av^lkblt,  dat^  regarding  rainfill  and  climate 
■^h'aiHfWtif 'regifias  of'th'i!  gl<>be,  and  came  t6  the  conclusion' 

that  the  rainfWfs  ev'erjrWhrie  regulated  by  the  humidity  of  the 


'iU  «n  t^'Olie'liaiiff 'dttd'fhe  causes  which'  prAmbte  mifcti^es 
■ot  ^ffeTfiM-  a«ri^  «BrreM3'(n  tlUe  blgber  aiintaphere  -  on 
^tbe'dtfatri''  '  ■ .'    1  ■    ,  '    ■  ■■'■''■■  1  - .    '.  -.. 

The  vigc^r  and  v«satility  of  his  gtakii  may  be  understood 
froiii  the  variety'df  works  whidi,  duritig  his  tUrty  years' 'Kddence 
in  Edinburgh,  he  gav^  to  the  world,  tn  ryija  b^  published  a 
quarto  volume' entitled  DissertaOoni  tm  diffgrtnt  Svbfeels  in 
Natural  Phiidsopk^,  in  which  he  discUsSed  the  nature  of  matter, 
fluidity,  coheeiiM,  Ught,  heat  and  electricity.  ■  Some  of  these 
subjects  weird  further  ilhistrattd  by  Mm  In'  papers  read  before 
the  Ro3^  Society  of  Edinburgh. '  He  dJd  not  restrain  hinself 
within '  the  domidn  of  physics,  but  boldy  marched  into  that  of 
metaphysics,  publishing  three  quarto  volumes  with  the  title 
An  InvaligaUon  of  the  Principles  of  Knevil^dgei  end  of  the  Progress 
of  SMKoH—from  Sense  to  Science  and  PhUosophy.  In  thiswork 
he  developed  the  idea  that  the  external  world,  as  txmceived 
by  us,  is  thlecreattoa  of  our  own  minda  influenced  by  impressions 
from  without,  that  tb«v  is  no  resemblance  between  our  picture 
of  the  outer  world  and  the  reality,  yet  that  the  impressions 
produced  upon  our  minds,  being  constant  and  consistent,  become 
as  much  realities  to  us  as  if  they  precisely  resetobled  things 
actually  existing,  and,  therefore,  that  our  monO  conduct  must 
remain  tbe  same  as  if  our  ideas  perfectly  corresponded  to  the 
ciuisee  producing  them.  His  dosing  yean  wtire  devoted  to  tbe 
extension  and  rqmblicatlbn  at  his  Theory  of  the  Earth,  of  whidh 
two  vcJumes  Speared  In  1795.  A  third  vtrfume,  necessary 
to.  complete  tbs  work,  was  left  by  him  in  manuscrtftt,  and  b 
reterred  to  by  his  biographer  J«hn  Playfair.  A  portion  of,  the 
MS.  of  tius  volume,  which  bad  been  given  to  the  Geological 
Society  of  London  by  LeoDafd  Homer,  was  ptiblished  by  the 
Sodety  in  1&99,  undar  the  editorship  of  Sir  A.  Geikie.  ■  The 
rest  oi'tbe  manuscript  appears  to  be  lost.  Soon  afterwards 
Hutton  set  to  wwk  to  collect  and  ftystemallze  bis  numerous 
writings  on  husbandry,  whidi  he  proposed  to  publish  under 
the  title  of  £temuMts  of  Agriculture.  He  bad  nearly  completed 
this  Jaboui:  when  an  iacuraUe  disease  brought  his  active  career 
to  a  dose  on  the  i6th  of  March  i797> 

It  is  by  bis  Thtory  of  the  Barth  thai  Hntton  will  be  remsmbered 
with  reverence  while  geology  continues  to  be  cultivated.  Tbe 
author's  style,  however,  bdti^  fomewhat  heavy  and  obscure,  the 
book  did  not  attract  during  bis  lifetime  so  much  attention  as  it  de- 
Bsrved.     Happily  for  science  Hutton  numbered  aiEnng  bis  friends 


Five  years  after  Huttoa's  death  he  published  a  volume,  Illustrations 
of  the  Huttonian  Theory  of  the  Earth,  in  which  he  gave  an  admiiable 
aummary  of  that  theory,  with  numerous  additional  illustrations  and 
arguments.  This  work  is  justly  r^arded  aa  one  of  the  dassical  con- 
tnbutions  to  geologicat  literature.  To  its  ioduence  much  of  tbe 
id  progress  of  British  geology  must  be  ascribed.  In  the  year 
...  .   ^  j^^,.  ...       .      ™     ,  . 


1  bic^raphical 


Hutton,  ' 


1  by  Playfaii 


1805  a  i    „    .  ....  ... 

published  in  vol.  v,  of  the  Transactionf  of  the  Royal  Society  of  E 
burgh.  (A.  Ga.) 

HUTTOH,  RICHARD  HOLT  (1816-1897),  Eogli^  writer 
and  theologian,  son  of  Joseph  Hutton,  Unitarian  minister  at 
Leeds,  was  bom  at  Leeds  on  the  2nd  of  June  1826.  His  family 
removed  to  London  in  1835,  and  he  was  educated  at  University 
College  School  and  University  College,  where  he  began  a  lifelong 
friendship  with  Walter  Bagehot,  of  whose  works  he  afterwards 
was  tbe  editor;  he  took  the  degree  in  1845,  being  awarded  the 
gold  medal  for  philosophy.  Meanwhile  he  had  also  studied 
for  short  periods  at  Heideltwrg  and  Berlin,  and  in  1847  he  entered 
Manchester  New  College  with  the  idea  of  becoming  a  minister 
like  his  father,  and  studied  there  under  James  Martineau. 
He  did  not,  however,  succeed  in  obtaining  a  call  to  any  church, 
and  for  some  little  time  his  future  was  unsettled.  He  married 
in  1851  his  cousin,  Anne  Roscoe,  and  became  joint-editor  with 
J.  L.  Sanford  of  the  Inquirer,  the  principal  tfnitarian  organ. 
But  his  innovations  and  his  unconventional  views  about  stereo- 
typed Unitarian  doctrines  caused  alarm,  and  in  1853  he  resigned. 
His  health  had  broken  down,  and  he  visited  tbe  West  Indies, 
where  his  wife  died  of  yellow  fever.  In.  1$  55^  Hut  ton  fnd,Bftgehot 
became  joipt-editors,  0/  the  Naliowjl  Review,  a  new  monthly, 
and  conducted  it  for  ten  years.  During  this  time  Hulton's 
theological  views,  influenced  largely  by  Cokd^ge,  and  inore 
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(fifectty  by  F.  *■.  Robertson  ^and  F.  D.  Maurice,  gradually 
«pph>sciied  iMre-fiHd  moreto'tho^  of  theCburcfa  of  England, 
yAatA  be -uhlttlBldv  joined'.  Hlfr  ifLtCnttt  bi  theology  was 
profound,  abd  he  thought  to  it' a'  spirituality  of  outloc^  and 
m  aptitude  Mf  itteUphysicaT'  inquiry  and  expositiori  which 
added  a  'slngulkr  atttactkfri  to  hid'  Vtlt'mgd:  '  In  I661  be  joined 
Meredith  ToWnsend  aS'  joint-editor  and  pan  proprietor  ot  the 
Sptctalor,  then  a  well-known  liberal  weekly,  -which,  however, 
•nai  not  remiineratiW  fhMn  ttae  business  ^int  of  view.  Hiitton 
tdok  charge  of  (Ite  htertry'side  of  the  ^per,  uid  by  degrees 
h)9  own  articles  became  and  remained  up  to  the  last  one  of  the 
best-knoWn  features  of  serious  and  thoughtful  Engtisfa  jouroati^n. 
The  SpeOator,  which  gradually  became  a  prosperous  property, 
was  hia  pulptt,  In  which  Unwearylngly  he  gave  expression  to 
his  vkws,  particulaiiy  on  Uterary,  teH^ous  and  philosophical 
subjects,  in  oppositibn  to  the  agnostic  and  rationalistic  opinions 
then  current  in  inl^ectual'  circles,  as  populariiicd  by  Hnxley. 
A  man  of  fearless  honesty,  quick  and  catholic  sympathies,  broad 
cahure,  and  many  friends  in  intdlectuat  and  religious  circles, 
he  became  one' -of  the  most  influential  jokirnalists  of  the  day, 
his  fine  diaracter  and  conscience  earning  universal  respect  and 
confidence.  He  was  an  origilifU  member  (rfthe  Metaphysical 
Sodety  ^1869).  He  was  an  anti-vivisectiomist,  uid  a  member 
of  the  royal  commission  (1875)  on  that  subject.  In  '1858  ha 
had  married  Eliea  Rbscoe,  a  cousin  of  his  first  wife;  she  died 
early  In  1897,  and  Hntton's  own  death  followed  on  the  ^gth  of 
Septembef  of  (he  same  year. 

^long  tiia  other  pubaoatkuu  may  be  laeittioned  Buoys,  Theo- 
htiaU  and  lAltrary  (i&7):  revised  iSfi8),  and  Cffficistrif  on  Coti' 
lemparary  ThotigU  and.  Thinkers  (1894)1  and  his  opinions  may  be 
studied  compendiouslj'  in  the  selections  from  his  Specialof  articles 
published  in  1899  under  the  title  of  Aspects  ^  Religious  and  ScktOiJU 

HUXLET.  TOMIAS  HEHRT  (1&25-1S95},  Englidi  biologist, 
was  bom  on  the  4th  of  May  1B95  at  Ealing,  where  bis  father^ 
George  Hualey,  was  senibr '  a^tstant-master  in  the  school  of 
Dr  Nicholas.    This  was  an  eataUiafameat  of  repute,  and  is  at 
any  rate  remarkable  trxc  having  produced  two  men  with  so 
little  in  common  in  after  life  as  Huxley  and  Cardinal  Newman. 
The  cardinal's  brother,  Frands  William,  had  been  "  captain  " 
of  the -school  in  1831.    Huxley  was  a  seventh  child  (as  his  father 
bad  also  been),  and  the  youngest  who  survived  infancy.     Of 
Husky's  ancestry  no  more  is  ascertainable  than  in  the  case 
of  most  middl&^iass  families.     He  himself  thou^t  it   qtrang 
from  the  Che^iire  Huxleys  of  Huxley  HalL  'Difierent  branches 
migrated  south,  one,  now  eatinct,  reaching  London,  where  its 
members  were  apparently  engaged  in  conunerce.    They  estab- 
lished  themselves:  for  four  generations   at   WyreHail,   near 
Edmonton,  andonewBsknighted  by  Chailes  II.  Huxley  describes 
hia  paternal  race  as  "  mainly  Iberian  mongieb,  with  a  good 
dash  of  Norman  and  a  little  Saxon.'"  From  his  father  he  thought 
he  derived  little  except  a  quick  temper  and  the  artistic  faculty 
vrhich  proved  of  great  service  to  him  and  reappeared  In  an  even 
more  striking  degree  in  his  daughter,  the  Hon.  Mis  Collier. 
"  Mentally  and  physiGally,"  he  wrote,  "  I  am  a  piece  of  my 
mother."    Her  maiden  name  was  Rachel  Witheia.    "  She  came 
of  Wiltshire  people,"  he  adds,  and  describes  her  as  "  a  typical 
example  of  the  Iberian  variety."    He  tells  us  that  "  her  most 
distingiiishing  characteristic  was  rapidaty  of  thought.  .  .  That 
peculiarity  has  been  passed  on  to  me  in  full  strength  "  {Essays,  I. 
4).     One  of  the  not  least  striking  facts  in  Huxky's  life  is  that 
of    education  in  the  formd  sense  he  reoeaved  none.     "  I  had 
two  years  of  a  pandemonium  of  a  school  (between  eight  and 
ten),  aad  after  that  neither  bdp  noreyinpathy  in  any  intellectual 
direction  till  I  reached  manhood  "  (lA/e,  li.  145).     After  the 
death  of  Dr  Nicholas  the  Ealing  school  broke  up,  and  Huxley's 
father  returned  about  1833  Co  his  iiaUve  town,  Coventry,  whera 
be  ■  had    obtained  a  amatl  appointment.     Huxley  was  -  left  to 
blS'  omi    deviosd;   fsti"  Histories' of   boyhood   cduld  ofEer  any 
parallel.      At  cwdve  he  Waslattingiup.in-bed  to  read  Hutton'd 
Geology.      Hisgreat  desire  was  to  be  a  mechanical  engineer; 
it  ended  in  lus- devotion  to  "  the'mecbanical  eDgineuing  of  living 
■  ■■■  "    '  'Ndiurk.  Mi.  137.'    -  '  ' 


maohincs.'l  Sia  curiosiliy  ia'  this  direcdonlwasiMadyi  fatil; 
b  poO-^iartttt  be  was  token  to  between  thirteen:  ani.iawtaen 
was  folldwed  by  antilines  wliicbaeems'tDiKivebeeijtha'Staiting- 
poiot  of  the- ilbheakh.  which -pursued  him  all/thro<igfa.nlife^  lAt 
fifteen  he  devoured  Sir  William  Hamihton'sZnpc,  .addr  itbus 
acquired  thetaite  for  metaphysics,  whiith  be  cnktivatcd.to-<the 
end.  At' seventeen  he  ra.me  under  llhe  infUMnct  nf'fTkaaiBS 
Carlyle's  writings.  Fifty  years  later  be  iwot*:  '^To.  make 
th^gs  dear  and  get  rid  of  caht  asd  ^owe  ai  all  'aottsi  This 
was  tiie  lesBon  I  lekmt  fioBi  Carlyle's  boolu  when'I  was  a^b^, 
and  'it  boa  stuck  by  me  aJl  my  life  "  (lAfu,  &.  968);  Incidentally 
they  led  him  to  begin  to  learn  German;  he  had  already  acquired 
French.  At  seveilteen  Huxley,  with  fail  elder  brbcher  James, 
commenoed  regular  medical  studies  at  Charing  Cross  Hospital, 
where  they  had  both  obtained  sdu^arsb^  Ho  studied  tinder 
Whartbn  Jones,  a  physiologist  who  never  seems  to  have-attained 
the  reputation  he  deserved.  Huxley  said  of  him:  "I' do  -tol 
know  that  I  ever  felt  so  mudt  respect  for  a  teacher  before  or 
since  "  {Life,  i.  so).  At  twenty  he  passed  his  first  H.B.  examina- 
tion at  the  University  of  London,  winning  the  gold  medal  for 
anatomy  and  physiology;'  W.  H.  fLsOaam,  the  well-known 
Nottingham  j^yslclan,  obtaining  the  exh^tioa.  In  1845 
be  published,  at  the  suggestion  of  Wharton  Jones,'  his  first 
scientific  paper,  demonstrating  the  existence  of  a  hitherto 
unrecognized  layer  in  the  inner  sheath  of  hairs,  a  layer  that 
has  been  known  since  as  ^' Hnxlejr's  layer." 

Something  bad  to  be  doQefor  a.  livelihood,  and  at  tin  sugges- 
tion of  a  fellow-student;  Mr  (afterwards  Sir  Joseph)  Jtayreir,  he 
ap^ed  for  an  appointancnt  In  the  navy.  He  passed  the  necessary 
examinatibn,  and  at  the  same  time  obtained  the  qualification  of 
the  Rey^  College  of  Surgeons.  He  was  '^  enfered  on  the  books 
M  Nelson's  old  Bhipv  the  '  Victory,'  for  duty  at  Haalar  HosjNtal." 
Its  cidef.  Sir  John  Richardson,  who  was  a  'well^narwn  Arctic 
exi^orci:  and  naturalist,  recognized  Huxley's  abflity,  and  pro- 
cured for  bim  the  poet  of  surgeon  to  H.M.S.^  '*  Rkttlesnake," 
abisut  to  start  for  surveying  workin  Torres  Strait.  Tke  com- 
mander. Captain  Owen  Stanley,  was  a  son  fjl  the  bishop  -of 
Norwich  and  brother  of  Dean  Stanley,  knd  wished  for  an  officer 
with  some  scientific  knowkdge.  Besides  Haxiey  the  "  Rattle- 
snake ' '  also  carried  a  naturalist  by  profession,  John  Macgillivray, 
who,  however;  beyond  a  dull  narrative  of  the  expedition,  ac- 
complished nothing.  The  "  Rattlesnake  "  left  England  on  the 
3Td  of  December  1846,  and  was  ordered  home  after  the  lamented 
death  of  Captain  Stanley  at  Sydney,  to  be  paid  ofi  at  Chatham 
on  the  9th  of  November  1850.  The  tropic^  seas  tecffi  with 
delicate  surface-life,  and  to  the  study  of  this  Huriey  devoted 
himself  with  unremitting  devotion.  At  that  time  no  known 
methods  existed  by  which  it  could  be  preserved  for  study  in 
museums  at  hfune.  He  gathered  a  magnificent  harvest  in 
the  almost  unreaped  field,  and  the  conclusions  he  drew  from 
it  were  the  beginning  of  the  revolution  in  zoological  scknce 
which  he  lived  to  see  accomplished. 

Baron  Cuvier  (17(59-1839),  whose  classification  still  held 
its  ground,  had  divided  the  animal  kingdom  Into  four  great 
embranctutnents.  Each  of  these  corresponded  to  an  independent 
archetype,  of  which  the  "  idea "  had  existed  in  the  mind  of 
the  Creator.  There  was  no  other  connexion  between  tbese 
classes,  and  the  "ideas"  which  animated  them  were,  as  hx 
as  one  can  see,  arbitrary.  Cuvier's  groups,  'without  their 
theoretical  basis,  were  accepted  by  K.  E.  von  Baer  (1790-1876). 
The  "idea"  of  the  group,  or  archetype,  admitted  of  endless 
variation  within  tt;  but  this  was  subonUnate  to-  esseatial 
conformity  with  the  archetype,  and 'hence  dwier  deduced  the 
important  principle  of  the  "  correlation  of  pB'ts."  <>*  which 
be  made  stich  conspicuous  nse  in  palaeontoblgicitl  recoiistrwction. . 
Meanwhile  the  "  NatnrphiJosophen,"  with  J,  iW.  GoeUie  (1749- 
1832)  and  L.  Oken  (1779-1851),  had  in  effect  gtaiped  the asdAr- 
lying  princifde  of  correlatSdii,  (md  so  far  adtlcipatcd  evdution 
by  asserting  thti  possltnlity  of  deriving  spedalized  from  Ampler 
BtTUCtor^s:  Though  they '  wei»  still  haompetvd  by  idefUiatic 
conceptions;  they  established  »T«»phttlagy.' '  Cuviec's  faur  gnat 
groufis '  were   Verfebrata,-  Mc^usca,   AvtlinilaVk '-aadR'  "  " 
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HUXLEY 


It  wu  Amonpl  the  mvmben  of  the  Uii  cUu  that  Huxley  found 
matt  mtUrUt  ready  to  hU  hKnd  In  the  hu  of  the  troirici. 
Indudid  or{MiliniN  of  the  moit  virlcd  kind,  with  nothing  more 
In  common  ihui  ihiit  their  parts  were  more  or  Icm  diatributed 
round  a  centre.  Huxley  Mnt  heme  "  communiutios  after 
romfflunluHllun  lo  the  Llnnean  Society,"  then  a  wmewbct 
■omnelont  body,  "  with  the  ume  mult  u  that  obtained  by 
Nnah  when  he  lenl  the  raven  out  of  the  ark  "  (Eisaya,  i.  13). 
HIk  Important  paper,  Oh  Hie  Anaiimy  and  tht  Affinitiet  of  the 
Family  of  Utiiuta;  mat  with  a  better  fate.  It  woi  communicated 
by  ihe  bJahop  of  Norwich  lo  the  Royal  Society,  and  printed 
by  It  In  Ihe  I'kiloiopkical  TrMuacHom  In  1849.  Huxley 
unjietl.  with  the  Moduano,  the  Hydrold  and  Sertulariaa  polyp: 
to  fttrln  K  rlau  lo  which  he  aubtequently  gave  the  name  of 
llydmaiw.  Thli  aloM  waa  no  inoonilderable  feat  for  a  youn^ 
■urgnm  who  had  only  had  the  training  of  the  medical  school. 
Uul  tliti  ground  on  which  It  wai  done  has  led  to  far-reaching 
ihoorotlcal  develupmcnti.  iluxley  realised  tJitt  sometbin^ 
more  ihun  auiwrtlulal  charaners  were  neceuory  In  determining 
Ihe  HlUnliliM  of  animal  orianlanu,  He  found  that  all  the  membera 
of  the  cifliia  cuniJstcd  of  two  membranes  enclosing  a  cential 
cavity  ur  slomoch.  This  la  characteristic  of  what  are  now 
nallml  ihe  I'^oplentarata.  All  aalsaols  higher  than  these  have 
l»en  Irrmod  (^oolumata;  they  posaeia  a  distinct  body-cavity 
in  addition  to  the  slomacbt  Huxley  wont  further  than  this, 
and  (he  must  profound  sugRfetlon  in  his  paper  is  the  comparison 
o(  the  two  lnyera  with  ihoie  which  appent  in  the  germ  of  the 
higher  animals.  Tho  cunsequencea  which  have  tlowad  from 
this  pre|)hollc  genrrallaatlon  of  the  tctcderm  and  mdodsrm  are 
fnnilliar  lo  e\>vry  student  of  evolution.  The  conclusion  was 
(he  mam  Remarkable  as  at  tho  tiihc  he  was  not  merely  free 
fnun  any  evolutionary  belief,  but  nciusUy  rejected  it.  The 
value  of  Huxley's  work  wtu  immediately  mx^nised.  On 
returning  to  Knjiland  In  t8i;o  he  was  dcctod  a  Fellow  uf  the  Royal 
tvM'iety.  In  the  fullowlns  year,  at  the  age  of  twenty-aix,  he  not 
mprrty  mvi\>rtl  the  Koynl  nwlal,  but  was  elei^tcd  on  the  couDcil. 
W'ilh  atutduid^'  no  aid  fmm  any  one  he  had  placed  himself 
In  the  fruni  rank  of  Knglish  scientific  men.  lie  secured  the 
frinidithip  u(  Sir  J.  D.  Huuker  and  John  Tyndall,  who  remained 
his  lifdlont  friends.  The  Admiralty  retaintxl  him  as  a  nominal 
aiuiMtnnt>«UT)mw,  in  utder  that  ho  mijtht  wotk  up  t  heobaervations 
he  had  nutde  during  the  voyosv  of  the  "  Rattlesnake."  He  waa 
thus  enabled  to  ivwIwy  various  important  memoirs,  especially 
thttsc  M)  i-rrtain  .\»t-tiiians,  in  whKh  be  3ol\'ed  the  problem 
t4'  .l^^fW*i<H'>)W>f  an  lUfanism  whose  pUif  in  the  animal 
kingtUun  J^thaitHv*  Mitller  had  found  himself  wbuUy  unable 
ti^  awixn    ami  vw  ihi!'  wttn^ttotuKy  «f  tbe  Cepbalous  Mollusca. 

KictMnl  l>w<i<n.  itteu  the  kadiat;  coMparati\'e  anstomisl  in 
(inwt  Driuin.  ^^'a9l  a  dis\-i)^  of  l.>tvier^  and  adopted  laigel.v  from 
hiM  iW  d^tuviiw  vxjtlMMtion  of  anatomical  fact  Jmu  tdndistic 
(Avn«-'«l>tk«tM.  He  swper«d<.ted  the  c\-ohitkAai^'  theories  of 
t^Lru,  whiv'h  werv  (^uatl,v  tdoatblk,  but  were  altogeibci  re~ 
(HtiikMnt  10  ^.'^ixSrr^  Huxley  wmuM  ba\'e^  none  of  either.  Imbued 
oi-ith  the nMtk>.>^ of  vua  Bavr  and  JoitwuKs  MtUler,  h» methods 
vvir*  |Mi<c4>' MuK'ti^'v.  IW  wvukd  mM  baaaid  an>-  sut«iueiit 
W>>utd  what  lh»  j«c4t  veveaW.  He  mained.  hawvvet,  as  has 
twe«  «loiM  by  h»  sttcvtsaKys,  the  use  it'  arvbctypts.  ibMiirb  ibey 
Mv  to4^|er  ivtwwtnted  fwMianwMal  "  ideas  "  but  p»Knliuitoiis 
Mf  ibV'  <HMMMt  (MtMs  of  slrwture  c\<auiMn  to  the  iR.iividu.ils  1 

arv-^.^ivtl  tiaKMnrK  "  IV  d»xn!ii*\"  be  *«>■»,  "  tbai  e\-ef>- 1 
KM«i«t  fiou^^  B  MiMtMarvt  at'ier  a  deaaiie  arv-beixfi*  .  .  .  sevots  | 
(v>  Me  «» iui)«»nau!  tot  •iLX\k^v  as  ibe  vkvttiae  01  ddUMe  pro-  '■ 
|k>««(.tM  tvvt  •.-*»[«■.(«; Y,"  l>»  was  «  iS,v.t.  He  tuitbcT  s^ted:  t 
"  llwf^  t»  <M  iHOfnsttMK  fi\«»  a  k^wcc  to  a  bigber  type,  ba: 
wwwi.'i  a  DMR  «  tws  vv^.\i>ie)e  et>>itii*.w  oi  ow  type  "  ,/"»«.■,  1 
fSHS.'..  t\<vv|v<v^^.  .\$C!Mui»vr$MiU'beupoiat$>>u:.  th£$$;ate~  1 
«M<«MMW(eM>ii^'«io-4JuMrfW«-  Haaieyikftaitv^-iBcsibewwvl ' 
"  tuva^iMik"  ««d  «>jbM:i«  t;$  <uMe»oe  wtatw  tbv  peat  fcv-^pe^  | 
H»Wi'-«.H.  V«yv«<.  n.:b-.tM:$*aof  :beft.Mk-<a;hkSt  :bie  jLivbe(>pe  : 
was  a  pti'i'vn.x  c.)K-f*«t  ««  (be  fn.'t^fk  ll<tt<«n  :>{<cik«c.  «b.Yie  : 
<K<ii»a*;«iiK«  be  MtMe  ■-»  i^jn  wa»  vxtsbw'  w  cmvck  bi=  m  i 


evolution  in  its  widest  sense  {Life,  i.  168).  He  could  not  bring 
himself  to  occeptooce  of  the  theory — owing,  no  doubt,  to  bis 
rooted  aversion  from  ft  priori  reasoning — without  a  mechanical 
conception  of  its  mode  of  operation.  In  his  first  interview 
with  Darwin,  which  seems  to  have  been  about  the  some  time, 
he  expressed  his  belief  "  in  the  sharpness  of  the  lines  of  demarca- 
tion between  natural  groups,"  and  was  received  with  a  humorous 
smile  (Lift,  I  169). 

The  naval  medical  service  exists  for  practical  purposes.  It 
ia  not  surprising,  therefore,  that  after  his  three  years'  nominal 
employment  Huxley  was  ordered  on  active  service.  Though 
without  private  means  of  any  kind,  ha  re»gned.  The  navy, 
however,  retains  the  credit  of  having  started  his  scientific  career 
as  well  as  that  of  Hooker  and  Daiwin.  Huxley  was  now  thrown 
on  his  own  resources,  the  immediate  prospects  of  which  were 
slender  enough.  As  a  matter  of  fact,  he  had  not  to  wait  many 
months.  His  friend,  £dward  Forbes,  woa  appointed  to  the  chair 
of  natural  history  In  Edinburgh,  and  in  July  iSj^.  he  succeeded 
him  as  lecturer  at  the  School  of  Mines  and  as  naturalist  to  the 
Geological  Survey  ia  the  following  year.  The  latter  poet  he 
hesitated  at  first  to  accept,  as  he  "  did  not  care  for  fossils  " 
(Essays,  Its)'  Iti  1855  he  married  Mis^  H.  A.  Hjeathom,  whose 
acquaintance  he  had. made  in  Sydney.  They  w«re  engaged 
when  Huxley  could  oSer  nothing  but  the  future  promise  of  his 
shllity.  The  coofidenge  of  his  devoted  helpmate  was  not  mis- 
placed, and  her  affection  sustained  him  to  the  end,  after  she 
had  seen  him  the  recipient  of  every  honour  which  F.Tigli,<[l^  science 
could  bestow.  His  most  important  research  belonging  to  this 
period  was  the  Croonion  Lecture  ddivered  before  the  Royal 
Society  in  1858  on  "the  Theory  of  the  Vertebrate  SkuD." 
In  this  he  completely  and  finally  demolished,  by  applying  as 
before  the  iuducrive  method,  the  idealistic,  if  in  some  decree 
evolutionary,  views  of  its  origin  which  Owen  had  derived  from 
Goethe  and  Oken.  This  finally  disposed  id  the  "archetype," 
and  may  be  said  once  for  all  to  have  liberated  the  Rngl"!' 
anatomical  school  from  the  deducdve  method. 

In  185Q  The  OrigiM  of  Species  was  publisbed.  T1iis<wss  a 
mommtous  event  in  the  history  of  science,  and  not  least  for 
Huxley.  Hitherto  he  had  turned  a  deaf  car  to  evohition.  "  I 
took  my  stand,"  he  says,  "  upon  two  grounds:  firstly,  that  .  .  . 
the  evidence  in  favour  of  transmutation  was  wholly  insnfficaent; 
and  secondly,  that  ito  suggestion  respecting  the  causes  of  the 
transmutation  assumed,  which  had  been  made,  was  in  any 
way  adequate  to  explain  the  phenomena  "  (L^e,  L  168).  Huxley 
had  studied  Lamarck  "  attrativdy,"  hut  to  no  parpooc.  Sir 
Charies  Lj'cll  "  was  the  chi^  agent  in  sntoothing  the  road  for 
Darwin.  For  cons&tmt  uniformitarianism  pastulates  evohition 
as  much  in  the  organic  as  in  the  Jnwgaiwc  world  "  (l£-h  and 
Huxley  found  in  Darwin  what  be  bad  failed  to  find  in  Laaaank. 
an  intrlligiUe  hypothesis  good  mmi^  as  a  woiking  baas.  Yet 
with  the  transparent  candour  wfaidi  was  characteristic  vt  him. 
be  never  to  the  end  of  hts  Ufc  concealed  the  fact  that  he  thought 
i(  wanting  in  rigorous  proof.  Darwin,  bowew.  was  a  natwaUtt; 
Huxley  was  not.  He  says:  "I  am  afraid  th^c  is  very  M::!e 
of  the  genuine  naturalisl  in  me.  I  nem  cxdlectcd  anythiEg. 
and  species-work  was  always  a  bwden  to  me;  what  I  med 
for  was  the  architectonl  and  engineering  part  of  the  buan^  " 
v£iji.-yi.  i.  ;t.  But  ibe  sotutiQa  id  the  pnUem  trf  acinic  erola- 
lioa  must  work  Inwards  from  the  initial  stages,  and  it  is  ptedseh- 
fortbestud>-af  dbaeU>at"specMa-'Woik*'isDeoe3sary.  Darwin. 
by  observing  the  pecnltaiities  in  the  distribauaa  of  the  pLiais 
which  he  bad  coUected  in  the  Galapagos,  was  started  oa  the 
path  that  led  to  bb  tbeocy.  Amtanucal  roearcb  had  oaiy- 
so  far  led  to  tr^kscendental  hypotbeais,  tbaugli  in  Huxley's 
bands  it  bad  deaicd  the  decks  of  that  huiber.  He  q-joces  with 
appK-nl  Darwin's  icmark  that  "  no  one  hH  a  riglit  to  nar-ne 
the  (pietioD  of  species  who  has  mt  Binnteb'  destiibed  masy  ~ 
i£j3;t.n.  iL  fSj;^.  The  rigorous  praof  which  Hoxt^  itma^titd 
was  the  pradoctjoa  of  sfwcies  stciik  lo  one  anotba  by  iKkciiti. 
beeoiir^  ^Liy,  L  tc.;^.  But  this  was  a  Mwronrcpcxa  of  tite 
qaesucia.  SteriittT  is  a  pi:yskM>gkal  chaiacier,  and  iht  ^xc^ 
d:=eceac«s  whkh  the  theory  v,r>ieT:ook  to  accocst  foe  an 
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morphological;  there  is  no  necessary  pcxus  between  the  two. 
Hu^ey,  however,  fell  that  he  had  at  laA  a  secure  gdp^evoIutiDa. 
He  warned  Darwin:  "  I  will  stop  at  no  point  as  kmg  as  cleat 
reasoning  will'  carry  me  further"  {Life,  i.  173).  Owen,  who 
had  some  evolutionary  tendencies,  was  at  fixst  favouraUy 
disposed  to  Darwin's  theory,  and  even  claimed  that  he  had  to 
some  extent  tintldpated  it  in  hlso'wn  writings.  Bnt  Darwin; 
though  he  did  ftot  thmstitjnto  the  fpregrolmd,  never  flinched 
from  recognizing  that  man  could  not  be  escliided,  from  his  theory. 
"  IJght  wilt  be  thrown  ^m  the  ntifpa  of  mas  and  his  history  " 
{Origin,  ed.  1. 488). '  Owen  ixnild  not  face  the  wrath  «t  faihionable 
orthodoxy.  In  his  Rede  Le<^ure  he  endeavotfred  to  save  the 
position  by  averting  that  man  was  clearly  marked  o&  from  all 
other  animals  by  the  anatOmkal  eUucture  of  his  Ixcain,  This 
was  actually  mconsiatent  with  known  facts,  and  was  e3eobu^y 
refuted  by  Huxley  in  various  papers  and'lectiires,  slimmed  up  in 
1863  inMan's  FlaceiaNature.  ^This "  monk^  damnification.  "Of 
mankind  was  too  much  even  for  the  "  veradty  "  of  Cailyle,  who 
is  said  to  have  never  forgfven  it.  Hnsley  had  not  the  smallest 
respect  for  authority  as  a  basis  for  belief,  scientific  or  other- 
wise. He  held  that  sdentific  men  were  mor^y  bound  "  to  tty  all 
things  and  h<^fa«t  to  that  which  is  good  "U.^e,ii.|i6i).  Called 
upon  in  1862,  in  the  sbscBoe  of  the  president,  to  deliver  the  ptest- 
dential  address  to  the  Oecflogica]  Society,  he  disposed  once  for  all 
of  one  of  the  principles  accepted  by  geologists,  tliat  amilar  fossils 
in  distinct  regions  indicated  that  the  strata  containing  them 
were  conumporary.  All  that  could  be  ccmchidM,  ha  pointed 
out,  was  that  the  general  order  of  succession  was  the  same. 
In  1854  Huxley  bad  refused  the  post  of  palaeotitologist  to  the 
Geological  Survey;  but  tbe  fouils  for  which  he  Xhea  said  th^ 
be  "  did  not  care  "  soon  acquired  iraportance  in  he  eyes;  as 
sni^Iying  evidence  for  the  support  of  the  ewolutionaty  theory. 
The  thirty-one  yeais  during  which  he  occupied  the  chair  0' 
natural  history  at  the  School  of  Mines  were  largely  occupied 
with  palaeontt^gical  'reseandi.  Numerous  memoirs  on  fossil 
fishes  estabfi^ed  many  far-reaching  motpholdi^ad  facts.  The 
study  of  fo6^  reptiles  led  to  his  demonstrating,  in  the  course 
of  lecture*  on  tucds,  delivered  at  the  CoUege  of  [Surgeons  in  1867, 
the  fundamental  affinity  of  the' two:  groaps  wUeh  he  united 
under  the  title  of  Sauropn'da.  An  Ihddentaf  restdt  Of  thesamfe 
course  was  his  proposed  rearrangement  of  the  zo61og!ca!l  regions 
into  which?.  K  Scletei.hiMl  dinded,  the  w(»id  in  j8s7-  Brndeji 
anticipated,  to  a  large  eictcntj  the  vcudts  at  which  botanists  have 
since  arrived:  he  proposed  as  priniiry  diViBTons;  Arcto^ea-^ 
to  include  the  li^od  areas  of .  the  porthem  hemisphere— and 
Notogaea  for  the  remainder.  Successive  waves  9I  life  ongin^d 
in  and  spread  from  the  northern  area,  the  sq^rivtHS  of  theimoee 
andcnt  types  finiSng  successiif ely  a'  ref^i^e'  in  the  south-  Thodgh 
Huxley  had  accepted  the  Darwinian  .lleory  ,as  a  working 
hypotlMsisj  heoBver  locceeded  ia.  itrmly -grasping  i,t  in  detaiU 
He  tNou^t  1^  evolution  tniglit  cOndeivBUy  have  taken  plaM 
without  the  ijertlopment  of  grinips.poss^slng  the  characters 
of  species"  (Essays,  v.  41).  His  palaebntological  rcseardies 
ultimately  led  iiimto  dispeos^  with  Darwin.i  In  tSga  he  wrote: 
"  The  doctrlhs'of  cvcdotUn  is  no  E^oulition^  but  a  gaveraluajtion 
of  cert^i  facts'.',  .'classed'  by  bMogtets'  nndei;  the'heads 
of  Embryology  aftd'of 'Pal^eontplp^y  ".(-^^"y^i  'v.,  i:i).'  EstflJc* 
In  iS3i'he  had  assecied  eyen  .more  ei^hatically  that  .if  Lh^ 
bypotbesia  of  evolution  '"  had,  not  existed,  the  pBiae<nUic4ogiBt 
would  have  had  to  inveiit  it "  (fojdyj,  iv,  44). 

From  1870  onwards  he  was  m^re  and  more  drawn  away  from 
scientific  reaoar^'  by  the  tlaims  of  public  duty.  Some  men 
yield  the  more  readily  to  such' demands,  as  theit ' f i^filinent 
b  not  unaccompanied  by  public  esteem.  But  he  felt,  as  lie 
himself  said  of  Joseph  .Pnestley,  "Aha^  he  .was  a.maii  and  a 
citizen  before  he  was  a  {dnksophcr,  and  that  the  duties  of  the 
two  former  positions  are  a^  least  as  imperative  as  those  of  the 
latter  "  {Essays,  lii.  13).  From  1862  to  1S84  he  served  orino 
less  than  ten  Royal  Commissions,  dealing  ip  every  case  with 
subjects  of  great  importance,  and  in  many  with  mattA?  of  the 
gravest  moment  to  the  community.  He  held  and  filled  wfth 
invariable  dignity  ^d  distinction  more  public  portions  than 


ha*e  perhaps  ever  fallen  totht  lot  of  a  seiehtiflG  maii  Ui  Eiogjand. 
From  X871  to.  1880  he,  was  a.  secretary,  o^  .the  I^yal  Spciety. 
From  i88r  to  1885  he  nraapresiulent.  Flor /bditdUrs  hecared 
little,  thohgh  they  were  ffthin  bfs  reach;  it  fs.said  'tikat  he 
might  have  received  a  peerage.'  He  accepted,  however,  in  189a, 
a  Privy  Councillorsiup,  at  onij^e  the  most  demqcutip.  and  the 
meet  aristoaratid .  JuMOUt  aootssible  to  en '  English  citiilen;  la 
rSJd  he'was  president 'rf' the  British  Associatioa  atiLiVerp^,  and 
in  the  same'year  tifds  elected  a  member  of  tKe  newly  constituted 
tendon  School  Soard, '  He:  resigned  .  the  .latter'  ..posjtian  in 
z&ja,  but  in  theibrief  period  (kiringrwhicii  he  ^Kled,  probably 
more  than  any  man,  he  left  Mb  mdrk  dn  tbe-fbtmdatioAs  (A 
nationitl  elementary  education.  He  Ulade  war  on  the  scholastic 
iricthod^  which  wearied,  the  mind  in  nuerely  ta^g  the  me'm^ryi 
the  childreD ' were  to  be  preparod  ta-take  theii  [dace  wortliiiy 
in  the  eommunityj  Ph^^^ical  training  was  the  basis;  donMStic 
economy,  at  any  rate'for  girls, 'Was  insisted  upon,  and  forall 
some  development  of  the  aesthetic , sense  by  moans  of  drawing 
and  singing.  Rjeading,.  writing  and.. arithmetic  wese  the  in- 
dispensabl«  tocde  for  acquloing  knowledge,  and  intellectual 
disdpUne  was  to  be  gained  t&ough  'the  rudimehts  of  physical 
science.  He  insisted  on  the  teaching  of  the  Bible  partly  as  a  ^eat 
literary  heritage,  partly  because  be  was  "  seriously  perplexed 
to  know  by  what  practical  meaeu^  the  religious  feeling,  which 
is  the  essential  basis  of  conduct,  was  to  be  kept  up,'ii^  the  present 
utterly  chaotic  state  of  opinioii  in  these  matters,  without  its 
use  "  {Essays,  iiL  397).  In  1872  the  &haol  of  Mines  wa«  moved 
to  South  Kensington,  and  Huiiey  had,  for  the  first  time  "after 
eighteen  years,  those  appligntea  for  ttfachrng  beyond  thS 
lecture  room,  ,-syhich  'to  Uie  lasting,  iiijury  p'f  the  intcrtsts  of 
bii^gical  acience  in  .Great  Btitai^  :had  beep ■  withheld  from 
him  by  tke  Hbait^righledness 'of:  government.  Hnky  had 
only  been  able  to  firing'  his  inffijtence  fobtar  upoh,  his  pupils 
by  oral  teaching,  and,  h^d  Jiad  no  opportunity  by  personal 
intercoursciin  tlK  .laboratory  pf  fonmng  a  school.  He  was  now 
able  to  OFganise  as^tcm  of  instruction  for  clasBea.'otcleDaentBry 
teachets  in  the  geritt*!  Jiriiidjjles  ttf'bift'tejy;  *Bich  flldirettfy 
affected  the  tear.hiftg  of  tj^  s\ibje<ft,,thto4gho^t  'the  (Oiwto'i.. 
.  The  fiist.aymptocDs  of.  pbyiH;al  failure  t9,aeet^th«  !itnuB  of 
the'  tdentific'  and  puUic-'dutv^tlcBttiided  ofi  Um'  made  some 
rest  teipetatl^c,  and  he  tdoV  along'ttfldiyiU' Egypt  He  stK 
continued, for  sp^ne  years  to  occupy  hEmself.mailily  'wjih  vertq^ 
beate  morphology.  .  But  he  .seemed  to  £iid  more  interest  an4t}w 
se«e«airy  ineatsl  stimulusito  dxertivn  ia  leottucs^!  public,  addicaaet 
arid  I  more  or  less '  (jontroveftial  Wifttrigs.'' Hid 'Width,  vhidit 
hi^d  for  a  tim^  bieii."fairly'.restt^d,',  completa^^  btCfke , 'dowij, 
again. in  1885.-  In  iSgp.  he,  remqve^  f^n>i,I,(mdpn,[tOi  East* 
bo^ime,  whena  after  a  painful  illaitsB  he  died.  oaitbeicMjtk^crf 
JilttB  rStJS    ■"     ■     ■.'•.'.■■  ■■    i.;..vi-,:i     .\, :,-:■■ 

^'  TtletattiryearebFHtillcv'afifeV^ihiinVo^'i^jiietf-with'cOfhl 
tWliQtions  to  periodical  gterature  fan  subjects  connected  iWth  phlloJ 
Eophy  and  rtieology,'  The  efFett' prorfuced  by  these  oii"pOpl!iW 
b'pJinan  was  profound.  This  was  frartly  dtie  -tb'hirf'gOSitriiH'aB  a 
man  of  stience,  partly  to  his  obVioOs  eafnftttnm  and  ^cf rfty;  but 
m  the  rijaih'to  hia  strtmions  afld  attractive  rtWtiod  *rf  ^itpttsitlon. 
Such  Studies' Were  flot  Wholly  new  to  hiirt,  aa^heyhsd  tjiot*  or  less 
fngaged 'his  thdoghts  from  his  eaHfcst  days:'  Tbathf^'titWa  ekhibit 
some  process  of  dfevelopmetrt  Snfl  are'rtofwhfeUV' cottasttht:  wBbi 
ttierefob,  to 'be  expected, 'arjd' for'fh^srta«m>iti*  hot  ?a4^'tO 
sunlniaiW  them'  as  a  'conn^ed-'body  of  ttaeHin^;-  'niey  may-^bB 
Found  perhaps  in  their  moat  Bysfematieform  in'  tbe'VUhime  pij  Huiiu 
published  in  187$.  '  ■  ■'    '    ■        ,.■!  ■,■.■..-■...,..,.  r    . 

Huxley;s  gtnerat -attitude  ttf  fhe  '  problems  Of '  theofogry  an* 
phTlosophy  was  technically. (hat  of  stCptieism.'  '"I  im,"  lie  wrote, 
'-  too  much  of  a  sceptic  to  deny  the  poAsibifity  ofahj/thing  "•  {Uft,  ii; 
127}:-  "Doubt  ia  a*eneficent  'demon  "  (EMoys,  «.''g6).  ■  HfWBS 
anidons,  nevertheless,  to  avoid  the  accusation  of  PyWhontiW  {hift,  m 
280').  Ijut  the  ^gnosticism  which  he  dcfihed  to  e3«>re&9  his  position 


rSSg  suijfeests  thp  fy^honh^'-Afhaiia.-   -The  only  a 

tainty  which  he  admitted  lay  in  the  bwter  Af  nati    .         

conception  of  the  cDnstaney  df  the  otder  of  iiatnW  'hM  becotae  the 


domioatit  idea  of  modern  thonght.  .  :  j  Whatever  may  iben 
speculative  doctrines,  it  is  quite  eertf^in  that  every  Intelligent  person 
guides  his  life  and  risks  his  fortune  Bbori  the  belief  tbal  the  order  of 
Mature  ia  constant,  and  that  the  chain  of  natural  <a«aatioft  is  never 
brofeen."  He  adds,  however;  ttiat  '"  it  by  no  meaas,  mceHarily 
follows  that  we  are  justified  in  expaifJIing  tHift  genetdliiatieft>intii'Che 
Jnfinitepast"  (Ejiayj,  iv.  47,  48).   This  wastittlemtite-thMa.:-' — ' 


,  HUY 


ti>'<tvHilt>it.Mi>pv"lui.l'>tiltii|>ll«iilli«|irliiri|ilc(i(M>nllniil[v(/,r,  p,5s), 
Liinr  liii  aliili'ij  III*  tii'lli'f  i'v<<ii  tii'ifp  iiliwiliiii-ly:  "  If  there  I*  aity> 
lli<>iK  111  llifl  Wiirlil  whli  h  I  rio  llrtiily  M\vw  In,  It  in  ihr  imlvmiil 
vitltihit'  "(  ii»  Uw  «f  '       '        ■ 

l<rii<""f  \,v 


mt\nn,  Itiil  ihm  iinlvnrMilit y  t 


>-H<Ml>iii  lIiHl  ''  I  Iti'tr  Uiiiily  linn  iiirtliix!  by  whldi  liiirlii'i'iiNi!  truth 
<i(ii  !»<  rt'KiliKit,  wlinrllrr  itu'  ■iil)|i>iMtiiiili'r  ii[  invi'Miluiiilun  licionu* 
Kdln' wiiiliIr(|(ihy«lci.(irKi  (lif  wdrWdl  ciirwcliniNtifM  "  [Ksiayi,  (k. 

iJfi)  Inlil  liliii  iii»"ii  III  ih»(li«rnnii( '  "  ^•-'- ^    -<-  > 

h'lH'll^il-    111"  ii'd'iii*!  wliwi  Iw  m        ,   .  .    .    .._ 

ihynii  ul  nimlyklN  nl  riiitllcr  mill  Uitif  (V.i,  ii,  iii),  wim  Irrcii-vunl;  ho 
Kii*iiii<iiiiiii>|p|  Miiiiiriil  wlicM  Itri'iiiiiprnM  Willi  Ilrrkdry  "  that  our 
iniliith  kniiwloiliio  iliifv  Mnt  fNlniil  lifvoiitl  our  iiIhIi<Ii  i>I  ciinwloui^ 
ilM*"  (I.I.  \i.  I  tti],  "  1. cult  I  inn  In  itinirrinllHin.  ihiit  ii,  the  rxtfiwian 
III  Ihp  iiiiiUTiilliiiiR  mill  III  ilin  himIiikIr  of  iiliyairul  M'lniu'o  lu  tho 

hlill no  wi'll  <ii<  i.u  <hr  lowi'il  |ilu<ii<iiiii'tM  ii[  viullty,  i*  ticithcr 

m<ii><  iini'  Ji'M  thiiii  n  Mill  iir  i>li»rth<tiiil  liliuilUm  "  (A'.iki^.v,  I,  1U4). 
Vyiillr  "  tlip  ■iilwirtiiiT  111  Itrntlcr  U  n  inctHiiliyHirHl  unknown  fiunllty 
III  ihn  tiNtaicntf  i4  wtili-h  tli(>n'  la  nn  [mxhiI  , , ,  tho  noii-rxUtaiur  u[ 
n  ■iilniiiiii'P  III  mint!  li  niimllv  nntuitlilv t . . .  Iho  nwiili . , .  i»  tha 
li'iliKll'iil  i>(  lite  Ml  III  ni-''iiUli'mTii  niiii  i>n)ticiu-ri>  ii[  iihciKitiwiiB 

i Ill  uml  U'vuml  *hl<  li  tln'iv  I*  iiKthiiiu  i-i>iiiiiiwnl>1t'  "  iK.miv.t,  i\. 

tif.1,  Kiimt'  hnil  (Ifrtni'il  ft  niii-nilo  n*  B^'vMniinn  of  thp  liiw*  of 
iMliirv."  lUiftlt'vrKfiiMiltoHiHH'iit  tliU.  WhIlf.iMi  thcDntthnnil,  ho 
iil>lit*  ltM<  "  Ihv  whiilc  Itlitii'  iA  itrui'lli'iil  life  In  bulU  \\i»M*  uur 
tiillll  ill  Itu  i'i>iil)utili>  "  {llttmi;  |k  lit),  tiu  tliv  oilier  "  nobmly 
i.iiii>ii'«tiiiii'|i'>iiv  >\li«t  tlifi'iili'i  iiriuitiirvnuml  Ih'"iIUU"  kniMkn 
(hi'lHiliKiiintil  111  Mt  ft  iwlmliibjiHiliiitiiritlH'r  toiinlimiry 'mirorlpn' 
01  111  ilui  i>Hliw*v  <Kit  nmwr"  iKwiw,  v.  i^l,  "  l(  hy  thr  twm 
iniliit'li'ii  wti  iM<«ii  iinlv  vNlWiiwIv  wiiiMlmriiil  rwnlii.  (krrt)  ikii  In  no 
i»-l  uhiiiinl  III!  ikiiviim  lX»  icMBllitllly  itl  tlwU  t«.^'»rrrtw:v  "  {,U¥mf, 
\\  \\V.  AuMiiiiliiu  llii<  >'l)i-iul<-<tl  i<li-uit'iil>>  U>  l<r  iinuntiiiti-K  ul  iiuironii 
iiitiiiiilvi'  m.iitM,  lif  MW  Hit  11UHV  ihtMirtii'ftl  Sillu'iilty  iii  wnttr 
Iti'dit  turn"!  Itiit  itkuhisl  In  tlw  mihii'lf  at  t^iUHj  llw'n  t)i  miR*r 
iitiilMaWiU  ft  tlniikt  mMiv«i'»l(iiv  t/tiMi>'x,  v.  (tl).  llw  t-RMUbility  at 
iiiil>itli-««i(h  UiimI*\  W  (ii)iiT*li<iiliilr\i>triHx.  tt  iiuy  Lu- nMiiiirkixl 
lli,it  n  mli'iililH'  i-vii|(iiiiitl»»  U  vli'sUUitiw  lit  tho  •mn-nintiiriil 
i'h,ii,«li'r  \i  ft  ittlfAtV,  rtiHl  tHftt  »nr  ilcnmml  ftw  evlOcncr  mnv  bt 
Ml  tMitml  ft>  \\\  iw*vli)it»  ih«>  t<rMtil>ilttv  M  kny  htMork'*!  B\t«t. 
1  Wv>iiitMiit  Ilin  mv  ilmtliMn  ^*^  *  Mvwif  •ttmcttw,  am  wfttMui 
vIviiu'iitR  <*>  iv|)iitM<iiii,  Imt  (TuUry.  Vbt  vitvumMftrnmi «(  hia  cwty 
Uiiiiinfi.  filwH  iwi  *A»  lt>i"  i»»«l  lutciniliini  SuimUv  Tm<.liii)i 
rtHi'ttiMnliW  wWn  *Vv  "  yli*r,  U,  s:\  imihAKIrlMd  MitnrtMnc  w 


Miti  w 

Wllh  h.ilV 

t  MM  tti  tnHt-Jl 


(HMhftMVTiad  Mitnrthlnc    _ 

4  \'^M*  iMtf  ft)if«t<r«H>'  tlinMit'! "  SiSraev 
(h»  kktHot  (UmI  •Wti«s*«t  ttniwr  th« 

■   MfOo.  ■'  ■ '     ■ 


BivA(  uiiih  v<K«-)i  ti  «»iIm4i«J  h«  mm  CttrixtW  iMiionitiun  ut  cntira 
xiii.vnvlvi  tv>  lh,M*iU  v^l  V"M^'^v(  (f^  I,  jiijrTn  iSSjl  »«■  fwnuUi,-* 
'  ih.'  (VitwT  fcKsil  i>(  n-lktiMi  w  *  ra»*fte«'  which  has  huAunc 
uniM'-i  i«i#*i»i  "  Ik  tti*  OHi  insttwv  lut,  in  iW  htfirt  uf  «  «Mrkl<.i( 
Hh<Uii\'4M  |»'4,TtlM>iM<^  th*  tMwrw  pnH^icM  puf  forth  *  cwmiMMn 
«( i\  liHkm  «,K«>-ti  «m'«M»  b\  ^  ft*  wixtiKnUil  «n  uw|>intMtt  vi  ^miu 
A»  tht-  All  vJ  t%hlvi»  !•*  iW  (vWihv  .4  .\iw<\^K\  '  Ami  »l«t  d»^h 
i(\i'  \  iwvl  i\\iiniv  -'I  thiv,  hxH  i«iV»  iiLith,  Anvl  wtowc  iWMrj',  and  (w 
««)li  hMiHKh  '*^^h»^v^!^'li*'"  (fVisww,iN\  it>«\  r«n yiNiN Utvr W 
»«■  «t<ftMyE>  "  rtMt  itww  it  M*  vvKtc«(«  \'i  ttw  icuttv«*:vn(MK4i« 
l^HiHfi  *'  'V  V»M  vM  itn-  ili*Mk<itMn«  u  (twe  cuvHifth  '  v*  ('*.  >i-  it^-"'- 
iW  m»i!H\\l,  V>»v\\-*,  iKjh  ■"*((«■*•««  is  \'«\  |*virtv  i^ikp«^>)u<-.il 
i\^MtW^K  m«vi»H-'*  v.',,  \  Ml*  itw^^im  Wf\«*  (^^»^^  ji.t\ d iH-i:i.1 
tvw^isl  tlx  tv\\««Mti««  t^  "tW  (\iMMvv4rM  )M|<r«(^>Mliiv  ■.<«  th*- 
UMiVawiw*  Mnt  wkkMiMNiWtv  WW-*  *-w«k-*  ftn^wv  Ttrfywhwr  mcttr- 
Ivii*  il»  Itu*  \W  ^-t  |»k>f*».wiw*w  "  I,'  ,v,  V,  i.w^,  )tt  •.»((»«■  i<c«^x>.-» 
l»i»  (X^-^siwJ  v'^xvit  ■»*•  «  lx*.(  1^  »k^t:«(i(n-  CftKinimi.  tV*v  e  «n 
»iMv*v««ii*  Tift*"***-  !•  •»  «w«>  »<int^»  i*  »-■**«.  "  Aft  .V^vil^ntK 
t-  iv«»,\^  '  «ii«i'ti  Wmi  ««<<  Kv*  i^iait<i>JM>).  ntDt-ti  i^!u»lr>(>rs  tnu: 

fX'  «M.Nvtt>  ^  ^V'u  v«'»\iiiK-<«t»  ikk(  tSrx  HiSx-xn'.u^^  ivn««ute 
iV^'  iN«'t.  IV*  .i(  i^HM^s.  V'^vw*  M«aift(y  iV-  t^^ni*  in  m^Kh  ibey 
N*-*Vi>h-M  .vwi^-^Ht,****.  I've >i>vYi\nt>N ill  (WcA^iiMii.'*. ol NjrieiiMa 
•.*.>■*  iW  Ommw  4«if<»«\ti>  .■*  «Mn  *i*.i  \V  «m:  mm;  m"  lie  crDnnr 
)%*<«','«  >Wm*tV\^<«kWtivMMv->  W  SAt«n '»  ii^o  •'V'*^- ''*  tV  «««atMl 
t*V4it'w>  >■!  MAin^.  >'t  ft  HMV«vi<"i  lV«t(;KV^^  ».S.«iiaU«  to  a 
N-v\s^Vrt  V"",iin\,  »W  K»»  ^vrN  l*^.■^^  wxt^W  tuMsriJ.  £auhy 
AX  iKx  A'Nv  -ft^V^ai  '^^  «w  1^''  V  xamN  wiant  Mir  tnnk  (Kan  (be 
■  -s.  •'. '  iw-.. ...  ,  ■..■*wi».  ,>«•,  NiS»,*  »!«■  a"  Ivr*  $i.v*L  ft»d  (ku  (b« 
♦>»*'A'i>f-  ^  a  \\H«»,,-»  »iy«A>  "  i>>iVi«f>U^»f  f.«  (!i««  :j.C-;if  tv'  ct^Lair. 
^^.  iVn  *  ».  ».i\Y*  ,v  *s^H^i^.•^  <\-  «*.A  li*  •rUura'.  linal  i:  V  «C; 

V-  af  .*  ^  tu.VMhikM>'>>>.V\>'»«'  *».'  J*i>«sSvaf«'C-skai<»<r;i^'B( 

»      .\^<*s~  ,*K  v».NVV  ^KIS'*-*!-  *.'«>,l<b,  at  U^        ?..;  ka-      ~— -=— 

.V  v. ,>  AA>5»iil,  -vsxNVv  i-s^*;*,-  ■*»i  w  ,=i,-wr.;  :^i: 
i>»Oiy*      .vvwv-^k.w  iV  -•«\<.>»ovi  te-  Ukjcn   »*:--■« 


Bfipreriation  of  iti  hiitoric  effect  as  a  civiliiing  agency.  He  thought 
that  "  the  exact  nature  of  the  teachings  and  the  convictions  of 
Jetuii  li  extremety  uncertain"  {Euayi,  v.  -{48).  "What  we  an 
uiuall);  picsaet]  to  call  celigion  nowatkvB  is,  for  the  most  part, 
llellcniMd  Judaiam  "  {Etiayi,  iv.  162).  His  nnal  anialysis  of  what 
"  «inre  the  second  century,  has  assumed  to  itself  the  title  of  Orthodox 
Christinnity  "  is  a  "  varying  compound  of  some  of  the  best  and 
Mime  of  the  worst  elements  of  FagaDiem  and  Judaism,  laoukled  in 
practice  by  the  innate  character  of  certain  people  of  the  Westein 
world  (tiiayi,  v,  14a).  He  concludes  "  That  this  Christianity  is 
doomct]  to  fall  is,  to  my  mind,  beyond  a  doubt;  but  its  fall  will 
m-ither  be  sudden  nor  speedy  "  {I.e.).  He  did  not  omit,  however, 
to  do  justice  to  ■'  the  bngiit  aide  of  Christianity, "  and  was  deeply 
impreaaed  with  the  life  <rf  Catherine  (A  Siena.  Failing  Christia^«y, 
ho  thought  that  some  other  "  hypostasis  of  men's  hopes  "  will  arise 
[Essayt,  v,  354),  His  latest  speculations  on  ethical  problems  are 
perhaps  the  least  satisfactory  of  his  writings.  In  1892  he  wrote: 
''  The  moral  sense  ii  a  very  complex  affair—dependent  in  pan  upon 
atioclationa  of  pleasure  and  pain,  approbatioa  and  diaapprobatwm, 
furmcd  by  education  in  early  youth,  but  in  part  also  on  an  innate 
aeiiae  of  moral  beauty  and  ugliness  (how  originated  need  not  be  dls- 
CiiBsed).  which  is  poMCsacd  by  some  people  in  great  strength,  while 
some  arc  totally  devoid  of  It  '  {Life,  li.  305).  This  ia  an  intuitional 
theory,  and  ho  comparet  the  raoral  with  tha  aesthetic  sense,  which  he 
repeatedly  declare*  to  be  intuitive;  thus:  "  All  the  understanding 
in  the  world  will  neither  increase  nor  diminish  the  force  of  the 
Intuition  that  This  is  beautiful  and  this  is  ugly  "  {Eisays,  \x.  So).  In 
the  Romanes  Lecturedelivered  in  1894,  in  which  this  passage  occurs, 
he  defines  "  law  and  monls  "  to  be  restraints  uoon  the  strusgie 
for  existence  bclwee^  men  ia  society."  It  follows  that  "  the  ethical 
UTDL-ess  is  ill  opposition  to  the  cosmic  process,"  to  which  the  struggle 
for  existence  bdongs  {Essays,  ix.  31).  Apparently  he  thought  that 
the  mural  sense  in  its  orisin  was  intuitional  and  in  ita  develapmeDt 
uttlitnrinn>  "  Mor&lity  coartftwnced  with  sodetv  "  (Etaaat,  v.  3a), 
Tb«,"  ethical  proceaa  ia  the  "  gradual  strenfthening  of  the  social 
'..,»...  __>     ,,^1.  .       ocessTiasni  -     ■    ■ 
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nature.  That  is  an  article  of  excluaVe  twman  manufacture  "  (Lift, 
li.  XbH).  The  coaoak  praocas  Huxky  ideiitified  with  evil,  and  the 
ethical  proceaa  with  good ;  the  two  are  in  necessary  conflict.  "  The 
rmlity  at  the  bottom  of  the  doctrine  of  original  ^n  "  is  the  "  innate 
tendenoy  to  spH-asscrtion  "  inherited  by  man  from  the  cosmic  order 
{Rsterys,  Ix.  27).  "  The  anions  we  call  eioful  are  part  and  parcel «! 
tneatTtinlcforeatsKace"|i,^,  ii.^a).  "  Thcproapcctof  attaiaii^ 
untroubinl  happineas  "  ia  "  an  iUusioa  "  (Essays,  ix.  44),  and  the 
cusmk  prorosa  in  (be  long  run  win  get  the  best  of  the  contest,  and 
"  Ksutoe  its  sway  "  when  evrJution  enters  op  its  downwani  course 
lLr.p.4SV  Tliia appro^chea pur» pegatBaam. and ttwnah in Huale\'» 
view  dw  "  ptasaraisM  of  SchofienbaBer  is  a  nithinmg  '  (£a«^i,  is. 
«u»),  hia  own  ntulosi^Y  of  life  ia  not  distin^Bhablc.  and  is  often 
extieesafd  in  tlic  sime  language.  The  cosmic  order  is  ob\-ioudv 
m^t-nioral  (Ess^yi.  ix.  197)-  Tint  it  is,  as  faas  been  said,  innnoial 
is  renlK-  nwnninslea&  Paia  and  suSenng  aiC  affectiowa  which 
impK'  «  o 

prokciiw  (hem  into  nature  eKtemal 
\ValU..ii;  disacreed  with  Hirde>-  in  seeing  latber  the  joj-o 
iffrrinij>  !ide  of  nature.    Norcf"'  .  ..    .  . 


^(hemintonatureeKtemal  toourselves.  Darwin  and  A- R. 
in  seeing  latber  the  jo\-ous 
n  it  be  affiniDed  that  Uie  d 


i  than  the 


Aa  has  been  «aid,Ilud^-  never  thorou^aly  gEi^Kd  the  Oarwiniaa 
Awtririr      He  tbou^ht      (laBsnintadoa  may  lake  place  viihout 
uuni-JH   '  (lifr.  i.  (73*,     fn  otba-  words,  that  evrjlutioo  is  ac- 
mmptblKd  by  leaps  and  pot  hy  the  aociiiBrfai  imi  of  anttll  ti 
He  RoocBiBcd  ue  "  Knig^  ior  «i~ 
a  ill  ml  11  ■!  of  the  "F"'™'  to  itsenvip 
"  (Mtiual  sefcctioD."    In  highly  d\-iliacd  societieE  he  though:  that  t! 
furroer  was  at  an  end  lEocw.  ii.  jb-  and  had  been  replaced  br  :! 
"  stnicgte  for  eojo>\-me«t  "  \Lt-  p.  ^\    —   ■   - 
iiaiifii  popwUnon  <rf  Fkn^ 
effect  ia  the  one  <»i«  any  be  as 

[uni   arlectioo  being   L. , 

iviniMri.'as,  ■*  it  is."  as  Ptuteecr  KaH  IVaisoo  [)ce::ts  cct,  "  ■rr^e' 
thins  *^  rwn  np  aipainat  at  <»n,  almas*  as  aooa  as  ««  oomr-ic  i 
■oitnhir  table  "  \B  iwifcrti.  i.  rM.  The  imfriaijie  amtksa.-c 
vVtbn-  we  tibe  it  or  wot.  is  (hat  ibe  hinne  enJ--:ua  ai  t--- ^ — -.  j 
af  ei^4i  a  pair  ot  ibf  cuemiir  prcnssas  its  pi^  ^i^.Ti'.  '-■'  H.^.:  . 
Jictrespe  tt>  A;n  the  i^w  iwi  i:  Taa«L«  be  Buiaraianl  * 
At-TWWITts^— ili.w  tmi  LtBtrs  tt  I  airr  Etmi^  B 


■*«>  V 


,  \v  y 


i    i.m-iv   .K-   -> -.x..— 


y  Google 


HUYGENS,  C. 


Astoninus  in  a,d.  148.  Its  situation  is  striking,  with  its  grey 
citadel  crowning  a  grey  rock,  and  the  fine  collegiate  church 
(with  a  13th-century  gateway)  of  Notre  Dame  built  against  it. 
The  citadel  is  now  used  partly  as  a  depot  of  militaiy  equipment 
and  partly  as  a  prison.  The  ruins  are  still  shown  of  the  abbey 
of  Neumoustier  founded  by  Peter  the  Hermit  on  his  return 
from  the  first  crusade.  He  was  buried  there  in  1115,  and  a 
statue  was  erected  to  his  memory  in  the  abbey  grounds  in 
1S3S.  Neumoustier  was  one  of  seventeen  abbeys  in  this  town 
alone  dependent  on  the  bishopric  of  Li^ge.  Kuy  is  surrounded 
by  vineyards,  and  the  bridge  which  crosses  the  Meuse  at  this 
point  connects  the  fertile  Hesbaye  north  of  the  river  with  the 
rocky  and  barren  Condroz  south  of  it. 

HUTGEHS,  CHRISTIAAN  (1629-1695),  Dutch  mathematician, 
mechanician,  astronomer  and  physicist,  was  bom  at  the  Hague 
on  the  14th  of  April  1639.  He  was  the  second  son  of  Sir 
Constantijn  Huygens.  From  his  father  he  received  the  rudiments 
of  his  education,  which  was  continued  at  Leiden  under  A.  Vinnius 
and  F.  van  Schooteji,  and  completed  in  the  juridical  school 
of  Breda.  His  mathematical  bent,  however,  soon  diverted 
him  from  legal  studies,  and  the.  perusal  of  some  of  his  earliest 
theorems  enabled  Descartes  to  predict  his  future  greatness.  In 
1649  be  accompanied  the  mission  of  Henry,  count  of  Nassau, 
to  Denmark,  and  in  1651  entered  the  lists  of  science  as  an  assailant 
of  the  unsound  system  of  quadratures  adopted  by  Gregory  of 
St  Vincfnt.  This,  first  essay  {Exelasti  quadralurae  circuit, 
Leiden,  1651)  was  quickly  succeeded  by  his  Theoremaia  dt 
quadratiwa  hyperboles,  tllipsis,,  et  circuii;  while,  in  a  treatise 
entitled  Dg  circuit  magnittidine  invertla,  he  made,  three  years 
later,  the  closest  afpioximation  sp  far  obtained  to  the  ratio 
of  the  circumference  to  the  diameter  of  a  circle. 

Another  class  of  subjects  was  now.  to  engage  his  attention. 
The  improvenieut  of  the  telescope  waa  justly  regarded  as  a 
sitte  ^ua  mm  for  the  advancement  of  astroBomical  knowledge. 
But  the  dlfficnlties  interposed  by  ^herical  and  chromaric 
aberration,  had  arrested  progress  in  that  direction  untilj  in  1655, 
Huygens, .  working  with  his  brother  Constantijq,  hit  upon  a 
new  metiod  of  ^nding  aitd  polishing  lenses.  The  immediate 
results  of  the  dearer  definition  obtained  were  the  detection 
of  a  satellite  to  Saturn  (the  sixth  in  order  of  (Estance  from  its 
primary),and!thercsolutipainto  their  trjje  form  of  the  abnormal 
appendages  to  that  planet.  Each  discovery  in  turn  was,  according 
to  the  previdlitlg  costom,  announced  to  the  teamed  world  under 
the  veil  of  an  anagram — removed,  in  the  ease  of  the  first,  by  the 
publication,  early  in  1656,  of  the  tittle  tract  De  Saturttt  Itma 
obsenatio  una;  but  retained,  ai  regards  the  seooad,  uDtU 
1659,  when  in  the  Systema  Saiurnium  the  varying  appearances 
of  the  so-called  "  triple  planet  "  were  clearly  explained  as  tlie 
phasesofaringinclinedatanangleof  38°  to  the  ecliptic.  Huygens 
was  also  in  r6s6  the  first  effective  observer  of  the  Orion  nebula; 
he  delineated  the  bright  region  still  known  by  his  name,  and 
detected  the  mulUple  character  of  its  nuclear  star.  His  applica- 
Uon  of  the  pendulum  to  regulate  the  movement  of  clocks  sprang 
from  his  experience  of  the  need  for  an  exact  measure  of  time 
in  observing  the  heavens.  The  invention  dates  from  1656; 
on  the  i6th  of  June  1657  Huygens  presented  his  first  "  pendulum- 
clock  "  to  the  states-general;  and  the  Huro/o ji«ni,  containing 
a  description  of  the  requisite  mechanism,  was  published  in 
1658. 

His  reputatbn  now  became  cosmopolitan.  As  early  as  165^ 
the  university  of  Angers  had  distinguished  him  with  an  honorary 
degree  of  doctor  of  laws.  In  1663,  on  the  occasion  of  his  second 
visit  to  England,  he  was  elected  a  fellow  of  the  Royal  Society. 
and  imparled  to  that  body  in  January  1669  a  clear  and  concise 
statement  of  the  laws  governing  the  collision  of  elastic  bodies. 
Although  these  conclusions  were  arrived  at  independently, and, 
as  it  would  seem,  several  years  previous  to  their  publication, 
they  were  in  great  measure  anticipated  by  the  communications 
on  the  same  subject  of  John  Wallis  and  Christopher  Wren, 
made  respectively  in  November  and  December  1668. 

Huygens  had  before  this  time  fixed  his  abode  in  France. 
In  1665  Colbert  made  to  him  on  behalf  of  Louis  XlV.  an  offer 
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too  tempting  to  be  refused,  and  between  the  following  year  a^nd 
1681  his  residence  in  the  philoBophic  seclusion  of  the  Bihhoth^que 
du  Roi  was  only  interrupted  by  two  short  visits  to  his  native 
country.  His  magnum  opus  dates  from  this  period.  The 
HoTologium  osciUatorium,  published  with  a  dedication  to  his 
royal  patron  in  1673,  contained  original  discoveries  sufficimt 
to  have  furnished  materials  for  half  a  doaen  striking  disquisitions. 
His  solution  of  the  celebrated  problem  of  the  "centre  of  oscilla- 
rion  "  formed  in  itself  an  important  event  in  the  history  of 
mechanics.  Assuming  as  an  axiom  that  the  centre  of  gravity 
of  any  number  of  Interdependent  bodies  cannot  rise  higher 
than  the  point  from  which  it  fell,  he  arrived,  by  anticipating 
in  the  particular  case  the  general  principle  of  the  conservation 
of  vis  viva,  at  correct  although  not  strictly  demonstrated  con- 
clusions. His  treatment  of  the  subject  was  the  first  successful 
attempt  to  deal  with  the  dynamics  of  a  system.  The  determina- 
tion of  the  true  relation  between  the  length  of  a  pendulum 
and  the  time  of  its  oscillation;  the  invention  of  the  theory  of 
evolutes;  the  discovery,  hence  ensuing,  that  the  cycloid  is 
its  own  evolute,  and  is  strictly  isochronous;  the  ingenibus 
although  practically  inoperative  idea  of  correcting  the  "  circulaG 
error  "  of  the  pendultun  by  applying  cycloidal  cheeks  to  clocka — ■ 
were  all  contained  in  this  remarkable  treatise.  The  theorems 
on  the  composition  of  forces  in  circular  motion  with  -which  jt 
concluded  formed  the  true  prelude  to  Newton's  Prihcipia,  and 
would  alone  gufiice'to  establish  tbe  cUim  of  Huygens  -to  tJhs 
hig^icRt  rank  among  mechanical  inventors^  > 

In  1681  he  finally  severe  his  French  connexions,  and  returned 
to  Holland.     The  harsfafr  measures  which  about  that  timq 
began  to  be  adc^ted ' towards  bi&  co-veli^otu^tsinFirqaceAre 
uffu^y  assigned  as  the  motive  Of  thiS'Step:    Henow  devsted 
himself  during  six  years  to  the  production  Of  lenses  of  'enomrotis 
focal  distance,  which,  mounte<^paltigh  jiplf^,  ^p4coD[l^tjed^ith 
the  eye-piece  by  means  of  a  cord,  formed  wh^t  were  cafled  "  aerial 
telescopes.".    Three  of  his  ob'         '     ' 
180  and  zio  ft.  focal  length,  a 
Society,    He  also  succeeded  in 
achromatic  eye-piece,  still  kn 
searches  in  physical  optics  c 
immortality..     Although    Kobi 
Pardies  m  1673  had  adopted 
the  conception'  was  a  mere  fl 
provided  it  with  a  sure  four 
imagination  enabled  liim  to  rea 
front  originate  partial  waves, 

to  reconstitute  the  primary  disturbance  at  the  subsequent  stages 
of  its  advance,  thus  accomplishing  its  pi;opagation;  so  that 
each  primary  undulation  is  the  envelope  of  an  indefinite  number 
of  secondary  undulations.  This  resolution  of  the  original  wave 
is  the  well-known  "Principle  of  Huygens,"  and  by  its  means 
he  was  enabled  to  prove  die  fundamental  laws  of  optics,  and 
to  assign  the  correct  construction  for  the  direction  of  the  extra- 
ordinary ray  in  uniaxial  crystals.  These  investigations,  together 
with  his  discovery  of  the  "  wonderful  phenomenon  "  of  polariza- 
Uon,  are  recorded  in  his  Traill  de  la  lumitre,  published  at 
Leiden  in  1690,  but  composed  in  1678.  In  the  appended 
treatise  Sur  la  Cause  de  la  pesanleur,  he  rejected  gravitation  as 
a  universal  quahty  of  matter,  although  admitting  the  Newtonian 
theory  of  the  planetary  revolutions.  From  his  views  on  centri- 
fugal force  he  deduced  the  obiate  figure  of  the  earth,  estimating 
its  compression,  however,  at  little  more  than  one-half  its  actual 
amount. 

Huygens  never  married.  He  died  at  the  Hague  on  the  8th 
of  June  1695,  bequeathing  his  manuscripts  to  the  university 
of  Leiden,  and  his  considerable  property  to  the  sons  of  his 
younger  brother.  In  character  he  was  as  estimable  as  he  was 
brilliant  in  intellect.  Although,  tike  most  men  oF  strong  originative' 
power,  he  assimilated  with  difficulty  the  ideas  of  others,  his 
tardiness  sprang  rather  from  inability  to  depart  from  the  track 
of  his  own  methods  than  from  reluctance  to  acknowledge  th^ 
merits  of  his  competitors. 

In  addition  to  the  works  already  mentioned,  his   t>jmn/*wr<w— ' 
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a  ■peculation  concffnlng  the  inhabitants  of  th«  planets — was  printed 
pouhutnouitljr  at  the  Hague  in  1698,  and  appeared  almOHt  nmultane- 
ously  in  «•  English  translation.  A  volunw  entitled  Opera  postlmma 
(Leidon.  1703)  i-untained  his  "  Dioptrica,"  in  which  the  nitio  bctn-ecn 
tnc  n^spcctJ\'c  (oral  len^^ths  o(  object-glass  and  eyc~glass  is  given  as 
the  meusure  of  magnifyiniC  power,  together  with  the  shorter  essays 
Dt  ritris  fifurmdii,  De  cartm  tt  paridiis.  Sec  An  early  tract  De 
rMuxiniii  m  JMt«  titae,  printed  in  i&s?  with  Schootcn's  ExercilA- 
lioties  maiketHatUiU,  is  notable  as  one  oT  the  first  formal  tieatisv^  on 
the  theory  of  probabilities;  nor  should  his  investigations  of  the 
properties  of  the  cisaoid,  logarithmic  and  catenary  curves  be  left 
unnoticed.  Hi*  iawntioD  of  the  q>inJ  watcb-apring  was  explained 
in  the  /ANmaJ  4as  mwdUt  (Feb.  15,  1675).  An  edition  of  his 
works  »-as  publi«hod  by  G.  J.  s  Gravesande,  in  four  quarto  volumes 
entitled  Optra  mrin  (Leiden,  17^4)  and  Opera  reliqua  (Amsterdam, 
1718),  HissciefltittccOTrespondcncewaseditedbyP.  J.  Uytenbrock 
from  mannscriptB  pmervcd  at  Leiden,  with  tne  dik  Vhrittiatti 
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,    loio^k-dc  (the  Hague,  18331. 
The  publication  of  a  monumental  Mition  ^thejetters  and  works 
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of  Huycens  was  undertaken  ai 
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prefixed  to  his  Optra  aorta  {1734);  his 

French  acatlenucian  was  printed  by  J.  A- 

CoMuh  furttuN:  f,  J.  Uylenbraek,  OrotM  4»  fn^ibta  Ckrithano 


\y  of  Huj-gen: 
the  character  of  a 
by  J.  A.  N.  Condorcet  in 

_ _     ,      _     tk,  OrotM  4*  fn^ibta  Ckri 

•«fM*  CawriaaW'ao  Htq,*nio  tGrooincen,  1836) ;  P.  Hartiiw,  Ckristiaan 
ifuMnu  ra  tU»  LtMM  tm  Wttktm  fuekcttt  ^roningen,  1868) ;  J.  B.  J. 
DeUmbre,  Hist,  it  taHrommmit  medmu  (ii.  U9);  J.  E.  Montucla. 
Hut.  4n  m^Atmaiigms  <a.  &4.  413,  549);  M.  Ctudes,  Ararat  ktttor- 


—. — U  4".  549);  -  -■ .  --jr-i- 

•Htf  nr  r«rjfuw riei aiWMM  (M  C<MM<rw,  pp.  101-109;  E.  DAhrine, 
JCrtluck*  Cistkkklt  itr  aUgaimm*  Prtmeipiim  der  Uetkamk. 
Abaduun  (ii.  tao,  163.  iii.  337):  A.  Beny,  A  Skprt  Binary  oj 
Astrtmirmj  p.  300;  R.  Wolf,  Gtsckidae  dtt  AstrmMtie,  passim; 
Houteau,  BiiUvpvpkir  *itt»mmnm  (iL  ite);  P.  Kaiser,  Aslr.  Kack. 
(«v.  a^s.  i«47l:  YMukrm  mw  4*  ir<Muel«M«  Q-  7.  i«48>: 
JUCMNMi  4Mbdk  ftMMlte  (M.  B.  Cantor);^.  C  Pomnifoifl. 
Bi»t-  lit,  HmmimirtmkmSt.  (ATM.  O 

HUT6BHS,  SIR  COHSTAMTUir  (1596-1SS;),  Dutdi  poet 
and  diplomatist,  was  bora  u  the  Hague  oo  the  4tfa  of  Septembo' 
1546.  Hts  fattier,  Chmtiaan  Huj-gens,  was  secntaiy  to  the 
state  coundl,  and  a  man  of  great  policed  imponance.  At  the 
baptism  of  the  duM.  the  dtf  of  Br«da  was  one  of  his  ^lo&sars. 
and  the  admiral  Justinus  van  Nassau  the  other.  He  was  trained 
in  ex'cry  poGle  actnmplishmeat,  and  before  he  was  se^'en  could 
Speat  French  with  Auok^'-  He  was  Uught  latin  hy  Jobannes 
Dedelus,  and  soon  became  a  master  of  classic  veisAcatioa. 
He  devvkiped  not  only  extraordinaiy  inteDectoal  gifts  but 
great  phyucal  beauty  and  strength,  and  was  one  of  the  most 
aoramplished  athletes  and  g>-mnasts  of  bis  i^;  his  skiU  in 
pla>-ing  the  hile  and  in  the  aits  of  painting  and  cngraTicg 
attracted  general  aitcntion  before  he  began  to  dc\-tiap  his 
gcajas  as  a  writer.  In  1616  he  proceeded,  wiJi  his  elder  brother. 
U>  the  uni\vT»t>-  of  Leivttii.  He  ua^vd  tbcrv  only  one  y«ar. 
anJ  in  i^t$  vwi  to  London  with  the  En^ish  ambassadts 
Dudley  Carklivn;  ht  remained  in  London  for  some  nMn;it^ 
and  (hen  wvnt  to  OxtVud,  where  he  sln>iied  tar  some  tiiae  ia  ibe 
Rivilnan  t-i^ral^^  and  10  W.M<.istiKi,  W^adsor  ai>d  C«c;brii^: 
he  w^as  ir.;t\>>Vuiw)  at  the  Elt^li^  cnur'..  and  playrd  ^k  kte 
before  Jarucs  I.  'Hk  moei  iriieresiing  fca:u;e  of  :^k  viat  «af 
t>ic  iTitir.iA^y  whkh  sprang  ap  betweea  ii)C  yix;r;g  Du:cli  p«^ 
«Ti.',  Pt  tV\r,T>a.  fi'ir  wJvisc  gcihis  Hvix-pKis  pcicserved  ihro^ji 
;i:V  «n  ttsKMiThVd  ».*.;r.:ra:>.>a.  He  re;-,;TTjed  10  Hti'.t:),!  is 
<v>n-4\«ny  w-;;h  the  Fr^!i&h  Oi>r.:;7^!K-.;  o:  U>c  sysi^i  of  Don. 
anJ  in  iM^  he  proopoicd  t*  \>ru>-*  ia  the  d^i*>=is;ic  ser^*:;*  ■, 
of  y.w  vWtTijiT,-;  ,-w  ^s  re;-,;rr.  V  near^  loK  Vis  li;e  by  a  :cvili£^i>-^  j 
e\pt,x!.  naKKvy.  the  Si-aZiT-^  of  iSe  ti^wscts  ^ne  oc  ftrassi-rc  ; 
ca:hcvlnl.  In  10:1  be  pc:b^isl>Ai  one  ci:  hs  =x«:  w«^'y  asi 
poojiljir  pvXTos.  his  HacKi  Tt:nf<t^  a;ii  ii:  ihe  SKSie  yrai  he  | 
pT-,vx<\?o.!  a^ia  ;*•  L.V),^,^T■.,  as  sev-pKirr  to  :i»e  aii.>*Kaisr. 
W:;r,picr,ii^  v.;  ^K^nwi  :r.  :>.ree  T:>,-c;its.  Hs  thiri  d:r.i.-v- 
nMi;>c  \'K^^  :«>  T'.r.^Tti  '■a&rcd  mb^ih,  :Vora  :he  5U:  o:  I>KVT=.b;c 
i.-;i  ro  liw  JS  «  Ward:  ;^;,>.  I>-,:->,g  iiif  absence,  las  vct-rw 
of  sx:;rcs.  %"  iV.,<t" , t  V.i.'.  d^iica;c-£  10  Jacit  Ca:;^  ^if«srfi 
a;  ".V  HafJC.  T-  ;V  it;tsi£  «  :m  be  was  l:^;ed  l-y 
JaftK*  L  H*  p«;>i:s.S(^i  a  krjje  vo^iint  .-c  ciiceCltaeccs  pnesas 
i«  i<i:j  CT>.T«  ;bc  i.-'it  <c  (Vwiimk  '^^  sn.  and  ic  dse  saiae 
year  he  w*S  aj^'Ki-.icd  pri>^;e  S(cre:ary  :o  ihe  s:*3wu5e. 


'  In  r6i7  Hnygens  married  Susanna  van  Baerle,  and  settlAl  tt 
the  Hague;  four  sons  and  a  daughter  were  bom  to  them.  In 
1630  Huygens  was  called  to  a  seat  in  the  privy  council,  and  he 
continued  to  exercise  political  power  with  'wisdom  and  vigoui 
for  many  years,  under  the  title  of  the  lord  of  Zuyiichem.  hi 
1634  he  is  supposed  to  have  completed  his  long-talked-o(  vetaon 
of  the  poems  of  Donne,  fragments  of  which  exist.  In  1637  his 
wife  died,  and  he  immediately  began  to  celebrate  the  ^rtues 
and  pleasures  of  tfaeir  married  life  in  the  remarkable  didactic 
poem  called  Dagnerck,  which  was  not  published  till  long  after- 
wards. From  1639  to  1641  he  occupied  himself  by  bnflding 
a  magnificent  house  and  garden  outade  the  Hague,  and  by 
celebrating  their  beauties  in  a  poem  entitled  Hp/irycfc,  wbidi 
was  pubUshed  in  r6s3.  In  1647  he  wrote  his  besutrfnl  poem 
of  Oogeiilroost  or  "  Eye  Consolation,"  to  gratify  his  blind  Mend 
Lucretia  van  Trollo.  He  made  his  solitary  effort  in  the  dramatic 
line  in  1657,  when  he  brought  out  his  comedy  of  Trijttlje  Condis 
Klacki,  wfaidi  deals,  in  rather  broad  faiunour,  with  the  adventures 
of  the  wife  of  a  ship's  captain  at  Zaandam.  bi  1658  he  rearranged 
his  poems,  and  issued  them  with  many  additions,  under  the 
title  of  Com  Flaws.  He  proposed  to  the  govemment  that 
the  present  highway  from  the  Hague  to  the  sea  at  Scbeveningen 
should  he  constmct«d,  and  during  his  ahsence  on  a  diplomatic 
mission  to  the  Frendi  court  in  1666  the  road  was  made  as  a 
compliment  to  the  venerable  sutcsman,  who  expressed  his 
gratitiide  in  a  descriptive  poem  entitled  Zealratt.  Haygoa 
edited  his  poems  for  the  last  time  in  1673,  and  died  in  ho  ninety. 
first  year,  <m  the  aSth  of  Maitii  r687.  He  was  buried,  with  the 
pomp  <tf  a  natitmal  ftuMzal,  in  the  cfanich  of  St  Jacob,  o 
4thofApTiL  His  second  sulC 
is  notkxd  sepaiatdy. 
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Hia  awtafakci^Av,  Da  aim  pnfrm 
the  h^  muA  1817,  wad  hit  tt 
printed  nntil  1S41.    Si  a  poei 
than  any  other  eaily  Du»li 


HUTSMUB,  the  name  of  focr  Flemish  painteis  vbo  n 
laled  in  the  .\mweip  ^U  in  the  17th  cectory.  Cor^x^  the 
dder,  apprenticed  in  163;.  passed  for  a  m^ership  in  tf  :6. 
and  ranaincd  obamne.  Jacob,  apprenticed  to  Frans  Wouteis 
in  )i>:3.  waixkied  to  England  towards  the  dose  of  tbc  reign 
of  Charles  IL.  and  competed  with  Lrfy  as  a  fashj^mable  pcvtiai: 
pii:;;ei.  He  execxired  a  pontrail  of  the  q-Jeea^  CaJieii^  of 
Bragania.  k!>w  ia  the  ubonal  poTlTti:.  gallery,  and  Boracx 
Wa^^viuc  assigns  to  him  The  !ikeacss  of  Lady  Bc^las][S,  caialorse^ 
al  Ha-~r':t«i  Court  as  a  woik  of  Ldy.  His  ponrait  oi  t'^**- 
Waii.i::  in  the  Xa:»i^  GialkTy  sbov^  a  di^>os;jon  10  imfiaie 
lie  siyJes  of  R::beie  and  Van  Dyke.  Accwiing  :o  moa  aiCo=^LS 
be  died  in  Loodoa  in  1636.  Jan  BapuK  Hrysmass.  bc«s  a: 
,\:;;we;p  i::  3554.  maiiixlsied  in  li-^ix;--.  aoi  iSei  ibere  ia 
i':;-:":c.  He  was  yocT^cr  tTO-.her  to  Coraeijs  B~y=~-t-'^ 
tie  seoKiJ,  wiw  was  bom  a:  Aitwerp  in  iSiS.  aai  e,i-.;.-a:ei 
l-T  Ga^ur  de  W~r.  and  is.xh  van  Ar:os.  (V  Jtr  B:.j.-.iK  i'-.ilc 
iV  ac:>.--ng  has  bee:  pmrscrvei  eacip;  ia:  be  rti^v^ery.-  r;:::>cro-.is 
a;ore=-J;:«s  tz  .Auiwerp.  ani  psi=;ed  a  Ij^ics^e  is;*-;  it«;T 
nC'W  i=  ibt  Brs^ds  nrn^—— ■  CoraeSs  lie  sev-.-oi  is  ihe  oiiLJy 
^saster  ct'  the  nan*  o:  E-ysssira  wbase  mj:^;  »£s  'a^rgt^y 
ainowjeirei  He  rectivei^  iesiuas  fro:::  rwc  ar-.ir.i^  ctac  ^if 
wlicini  was  ^— "^"-  wiii  ie  Ross::  ar;  of  lie  ^,^:;35j=^.  wiiK 
lie  ccie  friiKried  lic  kxejc  siyje  0:  lie  s:i.vC  n:  K-iibraas,. 
He  :aa>±agi  lie  i»w  in  a  ridi.  ii|iOy  c;-j  .-■-.::¥£.  a^  Te=iLr:y 
eEer^fiT  siryie-  wiJdi.  however,  was  wc  free  fraoa  maiKCocx-. 
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HUYSMANSi  J.  K.— HWANG  HO 


Sddom  attempting  anything  but  woodaidc  vienri  with  fancy 
backgrounds,  half  Italian,  half  Flemish,  he  painted  nith  great 
facility,  and  left  tiumcFolis  ezamplca  behind.  At  the  outset 
Df  his  career  he  practised  at  Maliaes,  where  he  manied  in  11682, 
and  there  too  he  entered  into  some  business  connexion  with 
van  der  Meulen,  for  whom  he  painted  some  backgrounds. 
In  1706  he  withdrew  to  Antwerp,  where  he  resided  till  1717, 
rettuning^  then  to  Malincs,  ^leie  he  died  on  the  1st  of  June 
1727. 

Thoagh  most  of  his  pictores  were  compooed  for  cabinets  rather  than 
churches,  he  aometunea  emulated  van  Artois  in  the  production  of 
brge  sacred  pieces,  and  for  many  years  his  "  Christ  on  the  Road  to 
Emmaus  "  adorned  the  choir  Ol  Notre  Dame  of  MaQnes.  In  the 
gallerv  of  Nantes,  where  three  of  his  smatt  landscapes  are  preserved, 
there  nan^s  an  "  lnve«ment  of  Luxembourx."  by  van  der  Meulen,  of 
which  he  is  known  to  have  laid  in  the  background.  The  national 
galleries  of  London  and  Edinburgh  contain  each  one  example  of  his 
skill.  Blenheim,  too,  and  other  private  galleries  in  England,  possess 
one  or  more  of  hh  pictures.  But  most  ot  his  works  are  on  the 
Europea  n  continent . 

HDYSHANS,  JORIS  KARL  (184^3-1907),  French  novelist, 
was  bom  at  Paris  on  the  5th  of  February  1848.  He  belonged 
to  a  family  of  artists  of  Dutch  extraction;  he  entered  the 
ministTy  of  the  interior,  and  was  pensioned  after  thirty  years'  i 
service.  His  earliest  v&iture  in  literature,  Le  Drageotr  i  ipices 
(1874),  contained  Modes  and.  ^lort  prose  poems  Rowing  the, 
influonce  of  Baudelaire.  Iforthe  (iS;ii),  the  life  o{  a  courtesan,' 
was  published  in  BrusseUi,  and  Huysmaus  contributed  a  story, 
"  Sac  au  dos,"  to  Les  Soiriei  dt  Uidan,  the  collection  of  stories 
of  the  Franco-German  war  published  by  Zola.  He  then  pro- 
duced a  series  of  novels  of  everyday  life,  including  Les  Stents 
Vatard  (1879),  EnMMwge  (iSSi),  and  A  vau4'eau  (iSSa),  in  which 
he  outdid  Zola  in  minute  and  uncompromising  realism.  He 
was  influencod,  however,  mcore  directly  by  Flaubert  and  the 
brothers  de  Goncaurt  than  by  Zola.  In  L'Art  mtxUme  (1883) 
he  gave  a  careful  study  of  impreseioniam  and  in  Certains  (i88q) 
a  series  of  studies  of  contemporary  artists.  A  Bebours  (1884),' 
the  history  of  the  morbid  tastes  of  a  decadent  aristocrat,  des 
Esseintes,  created  a  literary  sensation,  its  caricature  of  literary 
and  artistic  symbolism  covering  much  of  the  real  beliefs  of  the 
leaders  of  the  aesthetic  revolt.  In  LA-Boi  Huysmaos's  most 
characterisric  hero,  Burtal,  makes  his  appearance.  Durtal 
is  occupied  in  writing  the  Ufe  of  GiUeg  de  Rais;  the  insight 
he  gains  into  Satanism  is  sumilemented  by  modern  Parisian 
students  of  the  black  art;  but  already  there  are  signs  of  a 
leaning  to  reli|^n  in  the  sympathetic  figiues  of  the  religious 
bell-ringer  of  Saint  Sulpice  and  his  wife.  En  RovU  (1895)  relates 
the  strange  conversiMi  of  Durtal  to  mysticism  and  Catholicism 
in  his  retreat  to  La  Tra[^.  In  La  Caihtdrale  ( 189S) ,  Huysmans's 
syxoboliBtip  interpretation  of  the  catikedrai  of  Chartres,  he 
devek^s  his  eathusiasm  for  the  purity  ai  Catholic  rituaL  The 
life  of  SaifHe  Lydwin^  de  Schiedam  (1901),  an  exposition  of 
the  value  of  sirring,  gives  further  proof  of  his  conversion; 
and  L'OUai  (1903)  describes  Durtal's  retreat  to  the  Val  des 
Saints,  where  he  is  attached  as  an  oblat«  to; a  Benedictinei 
monastery.  HuyMoans  was  nominat«d'  by.  Edmond  de  Qon-: 
cotirt  as  a  member  of  the  Acad^mie  des  Gonqourt.  He  died; 
as  &  devout  Catholic,  after  a  long  illaess  of  cancer  in  the  palate 
on  the  13th  of  M^  it)of-  Before  his  death  he  .destroyed  bis 
uopubUshad  MSS.    H^  last  book  was  Les  FouUs  de  LovudeS 

See  Arthur  Symons,  Sluditt  in  two  Lit*ralures  (1897)  and  Thi 


S^mboliil  Movetnent  in  Literature  (189^) ;  jta 
tM>n  des  idies  ((903) ;  Eugene  Gilbert  m  Fra; 
J.  Sat^eret'in  Les  Grands  cotivinis  (,1906!}. 


H,  JAH  VAH  ( 168  »-i  749),  ■Dutch  painter,  was  born 
at  Amsterdam  Ih  1683,  and  AIM  in  lih  native  dty  on  the  8tb 
of  Febrtiary  1749:  He  was  the  son  df  Justus  van  Huysum; 
who  is  said  to  have  been  expeditious  in  decorating  doorways, 
screens  and  vases.  A  picture  by  this  artist  is  prraerved  in, 
the  g^ery  of  Brmiswick,  representing  Otpheus  and  the  Beasts 
in  a  wooded  landscape,  and  here  we  have  some  explanation 
of  liis  son's  fondness  for  landscapes  of  a  conventional  and  Arcadian 
kind;  for  Jan  van  Huysum,  though  skilled  as  a  painter  of  still 
Ufe,  believed  himself  to  possess  the  genius  of  a  landscape  painter. 
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Half  his  pictures  in  public  galleries  are  landscapes,  views  of 
imaginary  lakes  and  harbours  with  impossible  ruins  and  dasnc 
edifices,  and  woods  of  tall  and  motionless  trees — the  whole 
very  glossy  and  smooth,  and  entirely  lifeless.  The  earliest  dated 
work  of  tills  kind  is  that  of  1:717,  in  the  Louvre,  a  grove  with 
maidens  culling  Bowers  neac  a  tomb,  ruins  of  a  portico,  and  a 
distant  palace  on  the  shores  of  a  lake  bounded  by  mountains. 

It  is  doubtful  whether  any  artist  ever  surpassed  van  Huysum 
in  representing  fruit  and  flowers.  It  has  been  said  tJiat  his 
fruit  has  no  savour  and  his  flowers  have  fto  perfume — in  other 
words,  that  they  are  hard  and  artificial — but  this  is  scarcely 
true.  In  substance  fruit  and  flower  are  delicate  and  finished 
imitations  of  nature  in  its  more  subtle  varieties  of  matter. 
The  fruit  has  an  incomparable  blush  of  down,  the  floWers  have 
a  perfect  delicacy  of  tissue.  Van  Huysum,  too,  shO'ws  supreme 
art  in  relieving .  flowers  of  various  colours  against  ..each  other, 
and  often  against' a  Ugbt  and  transparent  background.  He 
i^  always  bright,  sometimes  eveh  gaudy.  Ol^t  taste  and 
much  grace  and  elegance  are  apparent  in  U^e  arran^enient  of 
bouquetsandfruitin  vases  adorned  with  basTQliefs. or.  in  baskets 
00  marble  tables.  There  is  exquisite  and  faultless  finish  every- 
where. But  what  van  Huysum  has  not  is  the  breadth,  the 
bold  effectiveness,  and  tl^e  depth  of  thought  of  de  Heem,  from 
whom  he  descends  through  Abrahain  Mignon. 

Some  of  the  fineat  of  van  Huyaum's  fruA  ^nd  fiowec  pieces  have 
been  in  English  private  coUecttons:  CboH  (rf.1723  in,  the  earl  of 
Eltesmere's  gallery,  others  ol  1730-1733  in  the  collections  of  Hi^e 
and  Ashburton.  One  of  the  best  examples  la  now  in  the.  National 
Gallery  (i736-i737).  No  public  museam  has  finer  afidmore.aumer- 
oua  spedraeos  than  the  Louvre,  which  booets  of  four  landscapes  and 
aix^panels  with  stil)  Ufe;  then  OMne  Berlin  and  Amsterdam  with  four 
(ruit  and  fiower  pieoes;  then  St  Petersburg,  Munich,  Hanover. 
Dresden,  the  Hague,  Bntnswicli.  Vienna,  CarWuheand  Copenhagen. 

HWANG  HO  (Hqaho  Ho},  the  second  largest  river  ia  China. 
It  is  known  to  foreigners  as  the  Ydlow  river — a  name  which 
is  a  literal  translation  of  the  Chinese.  It  rises  among  the  Kuen- 
lua  mountains  in  central  Asia,  its  bead-waters  being  In  dose 
proximity  to  those  of  the  Yangtsse-Kiang.  It  has  a  total 
length  of  about  3400  m.  and  drains  an  area  of  approximatdy 
400,000  sq.  m.  The  main  stream  has  its  source  in  two  lakes 
named  Tsaring-nor  axul  Oring-nor,  lying  about  35°  K.,  97°  £., 
and  after  flawing  with  a  south-ea^etly  course  it  beads  sharply 
to  the  north-west  and  north,  entering  China  in  the  province 
of  Kansuh  in  lat.  36".  After  passing  LanchoW-fu,  the  capital 
of  this  province,  the  river  takes  an  immense  sweep  to  the  north 
and  north-east,  until  it  encounters  the  nigged  barrier  ranges 
that  here  nm  north  and  south  throu^  the  provinces  of  Sfaansi 
and  Chihii.  By  these  ranges  it  is  forced  due  south  for  500  m., 
forming  the  boundary  between  the  provinces  of  Shausl  and 
Shensi,  until  it  finds  an  outlet  eastwards  at  Tung  Kwan — a 
pass  which  for  centuties  has  been  renowned  as  the  gate  of  Asia, 
'being  indeed  the  sol«  commertlal  passage  between  central 
China  and  the  West.  At  Tung'  Kwan  the  river  iS  Jdined  by  its 
only  considerable  affluent  in- China  proper,  the  Wd  (Wei-ho), 
Which  drains  the  large  ttWvince'  of  Shensi,  and  the  comUned 
volume  «f  water  continues  itk  way  at  first  east  and  then  north- 
east across  the  great  plain  to  the  sea.  At  low  water  Ht  the  winter 
season  the  discharge  is  only  about  36,600  culi.  ft.  per  second, 
ndiereas  dtMiig  the  sutunter  flood'It  reaches  Ii6,o0o  ft.  or  mbfC. 
The  amount  of  sediment  carried  down  is  very  large,  though 
no  accurate  observations  have  been  made. '  In  the  account 
of  Lord  Macartney^  einbasay,  wKdi  crossed  the  Yellow  river 
m  1793,  it  was  c^culated  to  be  t^.^io  million  cubl  ft.  a  year, 
but  this  Is  considered  very  much  over  tiie  mark.  TvfO  reasons, 
hbwevet,  combine  to  render' it  probaWe  thrt  the  dedimentaty 
matter  is  very  largein  [Irtiportioii  to  the  Vtriiittie  'of  watfer: 
the  first  being  the  great  fall,  and  the  consequently  rapid  current 
over  two-thirds  of  the  river's  course;  the  serand  that  the 
drainage  area  is  nearly  all  covered  with'depofnb  of  loess,  which, 
bang  very  friable,  readily  gives  Way  before  the'  rainfall  and 
is  washed  down  in  large  quantity.  The  ulnqulty  of  this  loess 
or  yellow  earth,  as  the  Chinese  call  it,  has  in  fact  given  its 
name  both  to  ^e  river  which  carries  it  iti  sUntJoU  sod  to  Che 
sea  (the  Yellow  Sea)  into  which  it  is  discharged. . 
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■byOrGuppy  fJdumaltf  C^iria  Branehpf  Soyal  AaiaikSMklii,: 
vol.  xvi.)  th&t^tbci  sediment  btougbt'down  by  tke  tinaeBoctlxTii 
yivecs  of  CtriiU,  Tiz.^'  rhe  Vanguse,  the  Hwang-bo  and  the 
'  Peifao,  is  94,000  taiUion  cub;  ft.  pev  annum,  and  is  suffident 
■  to  fia  up  t*ie  whole  Of  the  YeJtow  Sea  and  the  Gulf. of  Eechili 
in  the  space  of  about  36,000  years.  ■■' 

Unlike  the  Yanrtsie,  the  Hwang^ho'  is  of  no  practical  value  for 
tiavigatibn.  'the  Alt  anfl  sand  form  banks  and  ban  at  tl>e  mouth, 
the  uater  is  tootUallow  id  winter  and  the  ourrent  is  too  strong  in 
suBuno',  and>  fuitbeii  the  bed  of  the  rirer  ia  continually  shiftms. 
It  IB  this  last  feature  which  has  earned  for  the  river  the  name"  China  s 
sorrow."  As  the  silt-laden  waters  debouch  from  the  rocky  bed  of  the 
upper  reaches  on  to  the  plains,  the  current  alaefcens,  and  the  coarser 
detritns  Kttlm  on  the  bottom.  By  degrees  the  bed  rises,  and  the 
people  build  erobaaknients  to  prevent  the  tiver  from  overfiowinK- 
As  tne  bed  rises  the  embankments  must  be  raised  too,  until  the  stream 
is  flowing  many  feet  above  the  level  of  the  surrounding  country. 
As  time  goes  on  the  atuation  becomes  more  and  more  oangerons; 
bialljr,  a  oteai^  occurs,  and  the  whole  river  pouri  over  the  country, 
'  carrying  deetniction  and  ruin  with  it.  If  the  breach  cannot  be  re- 
paired the  river  leaves  its  old  channel  entirely,  and  finds  a  new  exit 
to  the  sea  along  the  line  of  least  resistance.  '  Such  in  brief  has  been 
the  story  of  the  river  since  the  dawn  of  Chinese  history.  At  various 
times  it  has  discharged  itswateisalternately  onoeeadeartheother 
of  the  great  matti  ofmouiitains  fomiing  the  promontory  of  Shantung, 
and  by  mouths  as  far  apart  from  each  other  as  500  to.  At  each 
change  it  has  worked  havoc  and  disaster  by  covering  the  cultivated 
fields  with  2  or  3  h.  eff  sand  and  mud. 

A  great  change  in  the  rivw's  course  occurred  In  1851,  when  a 
brfeacn  wasmadeinthe  north  embankment  near  Kaifengfu  in  Honan. 
At  this  point  the  river  b^  was  some  25  ft.  above  the  plain;  the 
'water  consequently  fot-sook  the  old  channel  entirely  and  poured  over 
the  levet  country,  finall^  seizing  on  the  bed  of  a  small  river  called 
tile  Tsifig,  and  thereby  finding  an  exit  to  the  sea,  Since  that  time 
the  new  ijiannel  thus  carved  out  has  remained  the  proper  course  of 
the  river,  the  oM  or  southet-ly  channel  being  left  quite  dry.  It  re- 
quired some  fifteen  or  mofe  ^ntara  to  repair  damages  from  this  otit- 
brcalc,  and  to  confine  the  stream  by  new  embanknuuufa.  - .  After,  that 
there  was  for  a  time  comparative  immunity  from.imuidations,  but 
in  1S82  fresh  outbursts  again  began.  The  most  serious  of  all  took 
place  ia  1S87,  when  it  appeared  probable  that  there  would  be  again 'a 

Eermanent  change  in  the  river's  course.  By  dint  of  great  ejcertions, 
DWever,  the  govecnment  sucoeeded  in  closing  the  breach,  though 
not  tilt  January  i.fiS9,  and  not  until  there  had  been  immense  destruc- 
tion of  fife  and  property.  The  outbreak  on  this  occasion  occurred,  as 
all  the  more  serious  outbreaks  have  done,  in  Honan,  a  few  miles  west 


:  country ,     „ 

it,  and  converting  the  plain  into  ooe  vast  lake.  The  area  affected 
was  not  less  than  50,000  sq.  m.  and  the  loss  of  life  was  computed  at 
over  one  million.  Since  1887  there  have  been  a  series  of  smaller 
outbreaks,  mostly  at  points  lower  down  and  in  the  neighbourhood  of 
Chioanfu,  the  capital  of  Shantung.  These  perpetually  occurring 
disasters  entail  .a  heavy  expense  on  the  government;  and  from  the 
mere  pecuniary  point  of  view  it  would  well  repay  them  to  call  in  the 
best  foreign  engineering  skill  available,  an  expedient,  however,  which 
has  not  commended  itself  to  the  Chinese  authorities.  (G.  J.) 

HWICCB,  one  of  the  kingdoms  of  Anglo-Saxon  Britam.  Its 
exact  dimensions  are  unknown;  they  probably  coincided  with 
those  of  the  old  diocese  of  Worcester,  the  early  bishopa  of 
which  bore  the  title  "  Episcopus  Hwicdonun."  It  would  there- 
fore include  Worcestershire,  Gloucestershire  except  the  Forest 
of  Dean,  the  southern  half  of  Warwickshire,  and  the  neighbour- 
hood of  Bath.  The  name  Hwicce  survives  in  Wychwood  in 
Oxfordshire  and  Whichford  in  Warwickshire.  These  districts, 
or  at  all  events  the  southern  portion  of  them,  were  according 
to  the  AHglo'Saxon  Chronicle,  s.a.  577,  originally  conquered 
by  the  West  $axpas  under  Ceawlin.  In  later  times,  however, 
the  kingdom  of  the  Hwicce  appears  to  have  been  always  subject 
to  Mercian  supremacy,  and  possibly  it  was  separated  from 
Wessex  in  the  time  of  Edwin-  The  first  kings  of  whom  we  read 
were  two  brothers,  Eanhere  and  Eanfrith,  probably  contempor- 
»rif»  of  Wulfhere.  Xhey  were  f<41owed  by  a  king  named  Osric, 
a  Gontem^raiy  of  JE-tbtired,  and  he  by  a  king  Osfaere.  Oshere 
.bad  three  sons  who  reigned  after  him,  ^theUieard,  iEthelweard 
4nd  ^theleic.  The  two. last  named  appear  to  have  been  reigning 

i'ux  the  ytioi  7061  At  the  .beginning  of  Qfia's  reign  we  again  find 
tbe  kingdpm  ruled  by  three  brothers,  named  Evtberht,  Uhtced 

.  and  Aldred,  fine-  twolatter  of  whom  lived  until  about  7&0.  After 
than  tije  title  of  king  seems  to  hftyfr  been  pven  up.    Tbdr 

;  successor  ^(hebnqnd,  ^o  va»  killed  ip  a  campaign  against 


WosseXiin  8e2,  isAcscr^wd  onlyss  an.  eayl.  The  district' re- 
mained in  tMHe^on.of  the  rulers  of  Hercia  until  thb  fall  pf  that 
kingdom.  Together  with  the  rest  of  ^igiish  Mercia  it  subniitted 
to  King'AI&fid  about  897-883  undfer  Earl  .Sthelred, 'who  possibly 
himsdf  beloBged  to  the  Hwicce.  No  genealogy  or  list  of  kings 
has.  been  pieserved,  and  we  do  not  kaow '  whether '  the  dynasty 
was  connected  with  that  of  WeBsexior-Meroia. 

See  Bddc,  Hittaria^cdes.  (edited  by  C.  Phunmei^  iv.  rj  (Oxford, 
i896);W.  deG.  Birch,  CarJufarium  5ax(micum, 43, 51,76.85, 1 16, 1 17, 
133,  i^,  187,333,233,338  (Oxford,  1885-1889).       [F.G.M.B.) 

HVACISTH  (Gr.  ,&4«uipos),  also  called  Jacinth  {through  Ital. 
giacinlo),  one  of  the  roost  popular  of  spring  garden  Sowers.  It 
iraa  in  cultivation  prior  to  1597,  at  which  date  it  is  mentioned 
by  Cersrd.  Rea  in  1665  mentions  several  single  and  double 
varieties  as  being  then  in  English  gardens,  and  Justice  in  1754 
describes  upwards  of  fifty  single-flowered,  varieties,  and  nearly 
one  hundred  double-flowered  ones,  as  a  selection  of  the. best  from 
the  catalogues  of  two  then  celebrated  Dutch  growers.  One  of 
the  Dutch  sorts,  called  La  Reiiie  de  Femmes,  e  sin^' white, 
is  said  to  have  produced  from  thirty-four  to  thirty-eight  Sowers 
in  a  spike,  and  onftsfirstappeaTshce  tohavesoldfor  50 guilders 
a  bulb;  while  one  called  (Jvcrwinnaar,  or  Conqueror,  a  double 
blue,  sold  at  first  for  too  guilders,  Gloria  Afundi  for  500  guilders, 
and  Koning  Saluman  for  600  guilders.  Several  sorts  are  at 
that  date  mentioned  as  blooming  well  in  water-glasses.  Justice 
relates  that  he  'himself  raised  several  very  valuable  double- 
flowered  kinds  from  seeds,  which  many  of  the  sorts  he  describes 
are  noted  for  producing  freely. 

The  orig&M  of  the  cultivated  hyacinth,  Hyadnlklu  orUntaOi, 
a  native  of  Greece  and  Asia  Minor,  is  by  comparison  an  insignifi- 
cant plant,  bearing  on  a  spike  only  a  few  small,  narrow4obed, 
■washy  bhie  flowers,  resembling  in  form  those  of  our  common 
bluebell.  So  great  has  been  the  improvement  effected  by  the 
florists,  and  chiefly  by  the  Dutch,  that  the  modem  hyadnth 
would  scarcely  be  recognized  as  the  descendant  of  the  type  above 
referred  to,  the  spikes  being  long  and  dense,  composed  of  a  large 
number  of  'flowers;  the  spikes  produced  by  strong  bulbs  not 
unftequentiy  measure  (S  to  9  in.  in  length  and  from  7  to  <)  in. 
in  circumference;  with  the  flowers  closely  set  on  ftoin  bottom  to 
top.  Of  late  years  much  improvement  has  been  Reeled  in  the 
size  of  the  individual  flowers  and  the  breadth  of  their  recurving 
lobes,  as  well  as  in  securing  increased  brilliancy  and  depth  of 
colour. 

The  peculiariries  of  the  soil  and  climate  of  Holland  ate  so  very 
favourable  to  their  production  that  Dutch  florists  have  made  a 
specialty  of  the  growth  of  those  and  other  bulbous-rooted  flowers. 
Hundreds  of  acres  are  devoted  to  the  growth  of  hyacinths  in  the 
vicinity  of  Haarlem,  and  bring  in  a  revenue  of  several  hundreds 
of  thousands  of  pounds.  Some  notion  of  the  vast  number 
imported  into  England  annually  may  be  formed  from  the  fact 
that,  for  the  supply  of  flowering  plants  to  Covent  Garden,  one 
market  grower  idone  produces  from  60,000  to  70,000  in  pots 
under  glass,  their  blooming  period  being  accelerated  by  artificial 
heat,  and  extending  from  Christmas  onwards  until  they  bkM>in 
naturally  in  the  open  ground. 

In  the  spring  flower  garden  few  plants  make  a  more  effective 
display  than  the  hyacinth.  Dotted  in  clumps  in  the  flower 
borders,  and  arranged  in  masses  of  well-contrasted  colouiB  in 
beds  in  the  flower  garden,  there  arc  no  flowers  which  impart 
during  their  season — March  and  April — a  gayer  tone  to  the  par- 
terre. The  bulbs  are  rarely  grown  a  second  time,  either  for 
indoor  or  outdoor  culture,  though  with  care  they  might  be 
utilized  for  the  latter  purpose;  and  hence  tbe  enormoue  numbers 
which  are  procured  each  recurring  year  from  Holland. 

The  firat  hyacinths  were  single-flowered,  but  towards  the  close 
of  the  17th  cent uiy.  double-flowered  ones  began  to  appear,  and 
till  a  recent  period  these  bulbs  were  the  most  esteemed.  At 
the  present  Lime,  however,  the  single-flowered  sorts  are  in  the 
ascendant,  as  they  produce  more  regular  and  symmetrical  spikes 
of  blossom,  the  flowers  being  closely  set  and  more  or  less  horizontal 
in  direction,  while  most  of  the  double  sorts  have  the  bells  distant 
and  depeodeat,  so  that  the  spike  is  loose  aad  by  comparison 
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in^ecti««.  For  pot  culture,  uid  iov  gvnrUi' jnfrater-glasMal 
«^>edaUy,  tbe  slngte-flawored  sort* 'ire^grutty  tobe  pKfernd.' 
Few  If  sny  bfthe  original  khadB  ore  now  m  cuiiVitkai;  a  succea- 
sion  of  sew  and  improved  varieties' bnving  been  raised,  the 
demand  for  nbxb  it  ragi^ted  in  soiae«^>eeta  by  fuhion. 

The  hyacbtb  deK^ts  iM  a^vlch  Iljbc  »ody  sott  IV  DntcB  in- 
corpcnate  freely  with  their  oBturally  £ght  soil  a'lOoiBpcMt  cQn^iag 
o£  one-thud  coane  sea  or  river  sand,  one-third  rotten  cow  dunif 
without  htter  and  ooe-third  leaf-mould.  The  soil  thus  renovated 
retains  its  qualities  fOr  six  or  eevch  yeare,  but  hTadirtha  are  not 
(^nted  upon  the  aame  place  lor  two  ^fttuawoennvety.  intermeAary 
ciT>pB  of  nardMus,  aocuB  or  tulipa  beuv;  talcen.  A  good  compoet  for 
hyai:iiithB  is.nndy  Iomui  decayed  leaf-mouldi  rottea  cow  duog^nd 
shacp'sand  in  equal  parts,  the  whole  beina  coUectcd  and  laid  up  in  a 
heap  and  tiumed  over  oceaaionally.  WeH-drained  beds  made  up  of 
this  *oil,  and  refreshed  with  a  portion  oE  new  compoet  annually, 
would  jiirow  the  hyacinth  to  perfection.  The  best  time  to  plant  the 
bulbs  IS  towards  the  end  of^  Sept^ober  and  during  Octo&er;  they 
ehouM  be  anaiwed  in  rowc,  6  to  6  in.  asuodo',  there  being  four  rows 
in  each  bed.  Tm  bulbt  should  be  sunk  about  4  to  6  in.  deep,  with  a 
small  quantity  of  clean  sand  placed  below  and  around  each  of  them. 
The  btxls  should  be  covered  with  decayed  tan-bark,  coco-nut  fibre  or 
half-rottea  dung  litter.  As  the  flower-stems  appear,  they  are  tied  to 
rigid  but  slender  stakes  to  preserve  them  from  accident.  If  the  bulbs 
are  at  all  prited.thestemsshould  be  broken  ofi  as  soon  as  the  fiower- 
iag  iaover^  so  as  not  to  e^dtaust  thebulbs;  the  leaves,  however,  must 
be  allowed  to  grow  ontiU  matured,  but  as  soon  as  they  assume  a 
yellow  colour,  the  bulbs  are  taken  up,  the  leaves  cut  off  near  their 
base,  and  the  bulbs  laid  out  in  a  dry,  airy,  shady  place  toripen,  after 
which  they  are  cleaned  of  loose  earth  and  skin,  ready  for  storing. 
It  is  tbe  practice  in  Holland,  about  a  month  after  the  btoom,  or  vhen 
the  tips  of  the  leaves  assume  a  withered  appearance,  to  take  up  the 
bulbs,  and  to  lay  them  sideways  on  the  ground,  covering  them  with 
an  inch  or  two  of  earth.  About  three  weeks  later  they  are  again 
taken  up  and  cleaned.  In  the  Btore-room  they  should  be  kept  dry, 
well-aired  aad  apart  fraai  each  other. 

Few  plants  axe  better  adapted  than  the  hyacinth  for  pot  culture 
as  greenhouse  decorative  plants;  and  by  the  aid  of  forcing  they  may 
be  had  in  btoom  as  early  as  Christmas.  They  flower  falr|y  well  in 
5-in.  pots,  t^  atronger  buUn  in  6-in.  pots.  To  bloom  at  CfarlitniaB, 
they  should  be  potted  early  in  Septelnber,  in  a  compost  resembling 


weeks  till  the  middle  or  end  of  NovemW.  The  tops  of  the  bulbs 
shouki  be  about  level  with  tbe  eoii,  and  if  a  litde  aand  is  pot  ini' 
mediately  around  tfaeia  so  nuth  the  bfttei^ .  The  poCs  Aould  be  set 
in  an  open  placf;  on  a  dry,  hard  bed  of  astjes,  and  be  covered  over  to  a 
depth  of  6  or  8  in,  with  the  same  matenal  or  with  fibre  or  soil;  and 
when  the  roots  are  well  developed,  which  wll  take  from  sfct  to  eight 
weeks,  they  may  be  removed  lo  a  framej  and  (tadBallrcnMMBd  to 
lu|ht,  and  tbea  placed  va  a  forcing  |vt  in.a  heat  of  ffoot  60  to  70°. 
When  the  lowers  are  fa^ly  opea,  they  may  be  removed  to  the.  green- 
house or  conservatory.  '  ' 

The  hyacinth  may  be  i/ery  successfully  jribwn  in  glssses  for  orfls' 
ment  in  dw<elllng^boOses. '  The  gloiMs  are  lUlea  to  4ba  necfc  with  nm 
at  even  taip  water,  a-few  liunpe  of  charcoal  bm^  dropped  into  them. 
The  bulbs  arcolaccd  in  the  hollow  provided  for  them,  so  that  their 
base  just  touches  the  water.  This  may  lie  done  in  September  or 
October.  They  are  then  set  in  a  dark  cupboard  for  a  few  Weeks  till 
roots  are  freely  produced,  aod  Chen  gfadiMUy^cxpoeed  to  light.  The 
cariy.Aoweriag  singld  white  Roman  hyachnh,  a  wsaltgrowing  pure 
white  varie^,  remarkable  for  its  fragrance,  is  well  adapted  for 
forcing,  as  it  can  be  had  in  bloom  ilrequired  by  November.  For 
windows  it  grows  welf  in  the  small  glasses  commonly  uSed  foi* 
crocuses;  and  for  decorative  purposes  sliould  be  planted  about'  hYB 
bulba  in  a  ^-io.  pot,  or  in  pans,  tulding  a  doien  mch.  If  ^wn  fv 
cut  flowers  it  can  be  planted  thickly  in  boxes  of  any  convenient  size. 
It  ia  highly  esteemed  duringche  winter  months  by  florists. 

The  Spanish  hyacinth  (ff.  amtlhyrtinus)  and  H.  aeuretu  are 
charming  tittle  bulbs  tor  growing  in  masses  in  the  rock  garden  or  front 
of  the  (Tower  border.  The  older  botartisteinctudecl  in  tbe  genus 
Hyacinthus  s^ies  of  Muscari,  ScUla  and  other  genera  of  bulbous 


r  white,  the  handsomest; 


hyacinth,  6  in.,  bhie 

musk  hyacinth,  10  in.,  has  pecL 

{  musky  odour;  M.  com°^'"'' 
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a;u)iar  livid  greqnish-yeVow:  flowers  bi 
musky  odour;  M.  comosum  var.  monshasum,  the  fe; '' 
,  bears  sterile  flowers  broken  up  into  a  teatherlike  n 


monshasum,  the  feather 
hyacinth,  bears  stente  Itowers  broken  up  into  a  teatherlike 

is.  raeandium,  the  starch  hvacinlh,  is  a  native  »ith  deep  blue', 

scented  flowers.  The  Cape  hyacinth  is  Ca/toituxoK^dnri  a  magnifi- 


cent border  plant,  3-4  ft.  high,  with  large  drooping^  white  bell'shaped 
flowers;  the  star  hyacinth,  SciUa  ameena;  the  Teruvian  hyacinth 
>r  Cuban  lily,  S.  peruBtana,  a  native  of  the  Mediterranean  region, 


hyacinth,  SciUa  ameena 

_., ,  ...  ^uniana,  a  native  of  the 

■which  Linnaeus  gave  the  species  name  pemviana  on  a  mistaken 
assumption  of  its  origin;  tne  wild  hyacinth  or  "blue-bell;  known 
variously  as  Etidyw&n  nonscripluni,  Hyacinthus  -notnerifHlts  'or 
•SctUa  jiulans:  the  wild  h>^cinth  tn  western  North  Alnn^ria,  Camassia 
etcuttnta.    Tney  all  flourish  in  good  garden  soil  of  a  gritty  nature. 


.HTAGIinBi.ior  J*a»TB>.  fa. auneralogyt,  «,/vaB^y«f  *i?mn,i 
(v.t.)  of  yBllOTrish  red;  colour,  used  a»  a;gQntT«toi>e-^  Th^  hyacinf^^i,, 
ofancitnt  writers  must  hare  beea  our  Ei4>phit«,|0i;  blue.  corunilunt,v 
while  the  hyacinth  ol  naodem  mineralogiat^  .may  haYeb^D) 
tbe  stone  knavu  as  lynauiwvi  (^vYJOji'PW)- .  TV,  Hebiiew  -, 
word  hrhem,  tno^led'ligute  in  the  Authoring  Vcffsitu  i^x.-] 
xzviii.  19],  from  the  \iyhpiov  of  the  Sfptuftgnt,  appeats^  in; 
thie  Revised  Version  a»  jacistJi,  but  with  a  maiguia].  altematjye 
of  amber,  Soth  iagiuth.apd  arqber  may,be.  ^eddish  yellp.wy, 
but  tbetr  idwtificaijop  jB  dovbtfuL  ;  Aa  out  ja,dpth  (urcon) 
19  not  known  in  ancient  Egyptian  w»rkj  Pipfessoc  Flindeis, 
Petrie  bat  suggested  that  the  Utkem  .inay  hav«  bef^it  a  yellow 
quarts,,  or  perh^B  agHtQ.  Some  old.Sngliah  irntecs  describe 
the  jacintii  as  ydlow,  whilst  othets  refu  Iq  j(  as  a  blue  stoqe,, . 
and  the  kyacinHius  ol  some  authoiirie»i  ^Kems  undoubtedly  to 
have  been  our  sapphire.  In  Rev.  xx.  ao  the  Revised  Version 
retains'  the  word  jadnth,  but  eyes  sapphire  as  an  alterpative^ 

Most  of  the  gems  ^oown  in  trade  as  hyacinth  are  only  gamets^^ 
generally  the  deep  orangn-brown  hessonite  or  dnoamon-stone — 
and  many  of  tbe  antique  engraved  sfones  reputed  to  be  hyacinth 
are  probably  garnets.  The  difference  may  be  detected  optically, 
since  the  garnet  is  singly  and  the  hyacinth  doubly 'reltactingj 
moreover  the  specific  gravity  affords  a  siraple  means  of  diagiwsis, 
that  of  gpxnet  being. ooij  about  3-7,  whilst  hyai^nth  m^ay  have 
a  density  as  high  as  4-7.  Again^  it  was  ^hown  many  years  ago 
by  Sir  A.  H.  Churdi  that  most  .hyacinths,  when  ejwnined  t>y 
the  spectroscope,  shoiv  a  series  of  dark  absorption  .bands,  due 
perhaps  to  the  presence  oi  some  ^re  element  such  as  uranium 
01  eibium. 

Hyacinth  ,is  not  a  comtnou  mineral.  It  occurs,  with  other 
.zircons,  in  the  gem-graveb  of  Ceyion,.and  very  fine  stones  have  , 
been  found  as  pebbles.at  Mudgee  in  New  South  Wales.  Crystals., 
of  zircoq,  with  all  the  typical  characters;  of  hyacyitb,  occur  at ; 
Ejtpailly,  Le  Puy-en-Velay,  in  Central  France,  but  they  ace  not , 
large  enough  for  cutting..  .The  stones,  w]uc^  hajve  been,  caDed 
Compoatella  hyaciiiths  aie '  simply  {^Efy^npus  qvartz  from 
SantiagodeConjpostellainSpain,  ■,      ,     ,  j(f.W.I^*)     ,^ 

HTACIKTHUS,'  in  Greek  mythology,  the  youngest  son  of  the,' 
Spartan  lung  Amyclas,  who  reigned  at  Amyclae  (so  ,'Fausanias 
iii,  1.  3,,iii.  19,  si  and  Apollodprus  u  ^.  3,  iii..,io.  3^.  Other,^ 
stories  make  him  son  <rf  Ocbalus,  of  ^urotasi  or  of,  Pieius  > 
■and  the  nymph  Clio  (see  Itygifius,  Fabitlae,,  .^71;  tupaij.  He 
sallationt,  45,  and  i)uil.  dear.  14).  .  AccoFding.  ,td  thf  *general.. 
story,  which  itf  piAb^y  late  and  composite,',  his 'great  beauty 
;  attracted  the  love  of  Apollo.w'ho  killed  Mai  acddeiitally  ndien' 
teacbiog  him  to  throw  the  rfwciti  (quoIC);'  tithei?  say  tlwt ; 
Zephyrus  (or  Boreas)  out  of  Jealousy  deflected  the  quQit  $0  thf  t 
it  hit  Hyacinthus  on  fhe  hfead  and  killed  hiih.  AccOriHngtri'rBe 
representation  on  the  tomb  at  Amyclae  (Pansanias,  loc.  cH.)  ' 
Hyadnthus  was  translated  into  heaveli  Wth  htS'  virgin  'sfstet 
Polyboea.  Out  of  his  blOod  there  gre*  'the  floWer'  fcnOWn  hs' 
the  hyacinth,  the  petals  of  which  were  marked  with  the  mournful ' 
exclamation  AI,  AI,  "  alas  "  (cf..  "  that  satgoine  fliawei' inscribed ' 
with  woe  ")■  This  GVeek  hyacinth  cannothave  been  tht  flower 
which  now  bears  the  name;  it  has  beeii  frfeilttfied  With  a  species' 
of  iris  and  with  the  larkspur  idapkinium  Aiocis)',- vHdiH  appeiaT' 
to  have  the  markings  described. '  file  Greek  hyacinth  wsis'alsb 
Said  to  have  sprung  from  the  tlOod  of  Ajaji.  Evidently  tfid 
Greek  authorities  ccinfosed  both  thtf  fldwtrS  and  tht  traditions.' ' 

The  death  of  Hyacinthus  -was  celebrated  it  AiByclae  by  the 
second  most  important  of  Spartan  festivals,-  the  Hyacintlria, 
which  took  place  in  the  Spartan  month'  Hecatbihbeus.  What 
month  this  was. is  not'cert^n.  Arguing  from  Xenophon'^eU. ' 
iy-  5)  we  get  May;  assuming 'that  the  Spartan  lidcatoftibwis ' 
is  the  Attic  Hecatombaion,  we  get  Julyi'oi  again'  ft  may'bi  ttKr 
Attic  Scjrophorion,  June.  At  afi  events'  tht  Hyaddthia  wad  an 
early  summer  '  festival  It  lasted  thrtfc  ■days,-  iind  the'Trfe 
gradually  passed  front  mourt«ng  for  Hjfadttthus  to  'fejtfidngs 

1:  ^The  word  ia  probably  dcfived  fibm  an  Indor^unnean.  root,' 

meaning  "  youthful."  .found  in  (.atio,  Greek.  English  and  $aiiskrit>' 
Some  have  suggested  that  the  first  ta'o  letters  are  from,  Ecu',  to  rain,' 
frf.  Hvades).  ■..••.  -r     '''.'  . 
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in  the  taajts^y  of  ApoUd,  the  god  of  light  and  ■fvanntk^  dnd' giver 
of  the  ripe  frultft  <k  At  etuth  {see  a  parage  from  Potycrates, 
Laamica,  quoted  b)^  Atbenaeus  139  o;  oritidaed  by  L.  R. 
Famell,  Cults  of  the  Greek  Staiet,  iv.  366  fdl.)-  This  festival  is 
dearly  connected  with  vegetatim,  and  mariu  the  passage  from 
the  yoatliltil  -verAlre  of  sptug  to  the  dry  beat  ttf  summer  and 
the  ripening  of  Qie  otni. 

The  precise  relatien-  which  Apollo  beats  to  Hyadnthus  is 
obscure.  Tlie  fact  that  at  Tarentum  a  Hyacintkus  tomb  is 
ascribed  by  F<rfyblus  to  ApoUo  Hyadnthus  (not  Ifyadnthius) 
ha^  led  some  to  think  that  the  pasonalities  are  one,  and  that 
the  hero  is  merely  an  emanation  from  the  god;  confinnatlon 
is  sought  in  the  Apolline  appellation  Terpi.x**P>  alleged  by 
Hesychius  to  have  been  used  in  I^conia,  and  assumed  to  describe 
a  composite  figure  of  Apollo-Hyacinthiis.  Against  this  theory 
is  the  essential  diEference  between  the  two  figures.  Hyacintbus 
is  a  chthonian  vegetation  god  whose  worshippers  are  afflicted 
and  sorrowful;  Apollo,  though  interested  in  vegetation,  is  never 
regarded  as  inhabiting  the  lower  world,  hia  death  is  not  celebrated 
in  any  ritual,  his  worship  Is  joyous  and  triumphant,  and  finally 
the  Amydean  Apollo  is  specifically  the  god  of  war  and  song. 
Moreover,  Patisanias  describes  the  monument  at  Amydae  as 
consisting  of  a  nide  figure  of  Apollo  standing  on  an  altar-shaped 
base  which  formed  the  tomb  of  Hyadnthus.  Into  the  latter 
offerings  Were  put  for  the  hero  before  gifts  were  made  to  the  god. 

On  the  whole  it  is  probable  that  Hyacintbus  belongs  ori^nally 
to  the  pre-Dorian  period,  and  that  bis  story  was  appropriated 
and  woven  into  their  own  Apollo  myth  by  the  conquering 
Dorians.  Possibly  he  may  be  the  apotheosis  of  a  pre-Dorian 
king  of  Amydae.  J.  G.  Prazer  further  suggests  that  he  may 
have  been  regarded  as  spending  the  winter  months  in  the  under- 
world and  returning  to  earth  in  the  spring  when  the  "  hyacinth  " 
blooms.  In  this  case  his  festival  represents  perhaps  both  the 
Dorian  conquest  of  Amydae  and  the  death  of  spring  before  the 
ardent  heat  of  the  summer  sun,  typified  as  usual  by  the  discus 
(quoit)  with  which  Apollo  is  said  to  have  slain  him.  With  the 
growth  of  the  hyadnth  from  his  blood  should  be  compared  the 
oriental  stories  of  violets  springing  from  the  blood  of  Attis,  and 
roses  and  acemoUes  from  tbat  of  Adoni?.  As  a  youthful  vegeta- 
tion gpd,  Hyadnthus  may  be  compared  with  Linus  and  Scephrus, 
both  of  whom'  are  connected  with  ApoDb  Agyjeus. 

SeeX..R.  f'aratHl,  Cults  of  the  Greek  States,  vol.  iv.  (19071,00.  ray 
foil.,  264  foil.;  J.  G.  Fia^^r,  Adonis,  Attii,  Osirii  (1906),  bk.  ii. 
ch.  7;  S.  Wide,  Latoiwehe  Ktdte,  p.  290;  E.  Rhode.  Psjehe, 
3rd  ed-  i.  137  loU,;  SuMckeri  Lexikati.d,  mech.  ihr.Om.  Mytk.,  s.v. 
"  Hyakintho*  ■'^  (GreveJ;  L.  Prdler,  CruckUche  itythol.  4th  ed. 
i.  248  foil.  a.  M.  M.) 

HTAD^.  ("the  rainy  ones**),. In  Greek  mythology,  the 
daughters  of  Atlas  and  Aethra;  their  number  varies  between 
two  and  seven;  .  As  a  reward  for  having  brought  up  Zeus  atj 
Dodona  ana.  taken  care  of  the  infant  Dionysus  Hy^i  whom  they 
conveyed  to.  Ino  (sister  of  his  mother  Seroefe)  at  Thebea  when  his 
life  was  threatened  by  Lycuigus,  they  were  translated  to  heaven 
and  placed  aipong  the  stars  (Hyfjinus,  PoH.  astrott.  ii.  21). 
Another  form  of  the  story  combiites  them  with  the,  Pldades. 
According  to  this  they  wece  twelve  (or  fifteen)  sisters,  whose 
brother  Hyas  was  killed  by  a  snake  while  hunting  in  Lil;>ya 
(Ovid,  Fasti,  v.  165;  Hyginus,  Fab.  193).  They  lamented  him 
so  bitterly  tbat  Zeus,  out  of  compassion,  changed  them  into 
stars — five  into  the  Hyades,  at  the  head  of  the  constellation 
of  the  BiiU,  the  remainder  into  the  Pleiades.  Their  name  is 
derived  from  the  fact  that  the  rainy,  season  commenced  when 
they  rose  at  the  same  time  as  the  sun  (May  l-n);  the  original 
conception  of  them  is  that  of  the  fertilizing  prinqple  of  moisture. 
The  Romans  derived  the  name  from  Ss  (pig),  and  translated  it 
by  5'«cu/oe'(Cicero,  De  not,  deortun,  ii.  43). 

HYATT,  ALPUBUS  (183S-19Q3),  American  naturalist,  was 
bom  at  Washington,  IXC,  on  tiie  5th  of  ^ril  1838.  From 
1858  to  r86a  he  studied  at  Harvard,  where  he  had  Louis  Agassiz 
for  bis  master,  nld' in  1863  he  served  as  a  volunteet  in  the  Civil 
War,  attaining  the  rank  of  captain.  In  1867  he  was  appointed 
curator  of  the  Essex  Insritute  at  Salem,  and  in  1870  became 
professor  of  zoology  and  palaeontology  at  the  Massachusetts 


Institute  of  Techaol«gy„  (resisted  1888).,  and  custpdiaa  of  die 
BoBton  Sodcty  of  Natural  History  (curator  in  1881)1  In  1886 
be  was  appointed  aasiatant  £oe  palaeontology  in  the,  Cambridge 
museum  of  compaiatiyci  anatob^',  and  in  i88g  was  attached 
to  the  United  States  Geological  Survey  as  paJ&MRtologist  for 
the  Trias  and  Jura.  He  was  the  dvof  fcundei  of  the  American 
Sodety  of  Natur^istS,  of  which  he  acted  as  first  president  in 
1883,  and  he  also  took  a  leadhife  part  in  establishing  the  marine 
biological  laboratories  at  Annisquam  and  Woods  Hole,  Mass. 
He  died  at  Cambridge  on  the.isth  of  Jamiaiy  1903.  , 

Hb  vorks  include  Obsemaiiims  im  Freih-axUer  Peiytoa  (i866h 
Fossil  Cephalopods  of  the  Museum  of  Comparativa  ZoiUfy  (i87>); 
Rtmsitm  of  North  American  Perifera  (1875-1877) ;  Genera  of  Fossil 
Cephalopoda  (1883);  Larval  Theory  of  the  Origin  of  Cdlmlar  Tissue 
(1884};  Genesis  of  the  Arietidae  (1889);  and  Phytogeny  of  a»  ac- 

E'red  characterisUc  (1894).    He  w— *-  *'■ ■■ l^—Zf—t 1-  ■— 
rl  von  Zittd'a  PaiOontohsie  (iv .  ., 

the  foawl  pond  snails  rf  Steinhdm  {    __ _, 

Spedes  of  Planoitiis  at  Stdnheim  ")  appeared  in  the  Memoirs  of  the^ 
Boston  Natural  History  Sode^  in  18S0.  He  was  one  of  the  founders 
and  editors  of  the  Amtriam  NaiuraHst. 

H7BLA,  the  name  of  several  dties  in  Sidly.  Hie  best  known 
historically,  though  its  exact  site  is  uncertain,  is  Hybla  Major, 
near  (or  bysome  supposed  to  be  identical  with)  Megara  Hyblaea 
ig.v.) :  another  Hybla,  known  as  Hybla  Minor  or  Galeatis,  is 
represented  by  the  modem  Patemo;  while  the  site  of  Hybla 
Heraea  is  to  be  sought  near  Ragusa. 

HTBRIDI8H.  The  Latin  word  kybrida,  kibrida  or  ibrida 
has  been  assumed  to  be  derived  from  the  Greek  C^/mt,  an  insult 
or  outrage,  and  a  hybrid  or  mongrel  has  been  supposed  to  be 
an  outrage  on  nature,  an  unnatural  product.  As  a  general  rule 
animals  and  plants  belonging  to  distinct  species  do  not  produce 
offspring  when  crossed  with  each  other,  and  the  term  hybrid 
has  been  employed  for  the  result  of  a  fertile  cross  between 
individuals  of  different  spedes,  the  word  mongrd  for  the  more 
common  result  of  the  crossing,  of  distinct  varieties.  A  doser 
scrutiny  of  the  facts,  however,  makes  the  term  hybridism  less 
isolated  and  more  vague.  Tl]e  words  spedes  and  genus,  and 
still  more  3ubq>edes  and  Variety,  do  not  correspond  with  dearly 
marked  and  sharply  defined  zoological  categories,  and  no  eaact 
line  can  be  drawn  between  the  various  kinds  of  crossings  from 
those  between  individuals  apparently  identical  tO  those  belonging 
to  genera  universally  recognized  as>distinct>  Hybridism  .therefore 
grades  into  mongielism,  mongrdiam  into  cross-breeding^  amd  crosS' 
breeding  into  normal  pairing,  and  we  can  say  Uttle  taon  than 
that  the  success  of  the  union  is  the  more  unljkdy  ot'  more  un- 
natural the  furtb^  apart  the  parents  are  in  natural  aiBnity. 

The' interest  in  hybri^sm  was  for  a' long  time  chiefly  of  a 
practical  nature,  and'was  duti  to  the  fact  that  hybrids  are  often 
found  to  present  characters,  somewhat  different  from  those  of 
dtker  paxent.  The  leading  facts  have  been  known.ia  the  case 
of  the  horse  and  ass  from  time  immemorial.  The  earliest  Teoorded 
observation  of  a  hybrid  plant  is  by  J.  G.  Gmelin  towards  the  end 
of  the  i7tb  century;  the  next  is  that  of  Thomas  Fairchild,  who 
in  the  second  decade  of  the  18th  coituiy,  produced  the  cross 
which  is  still  grown  in  gardens  under  the  name  of  "  Faircbild'e 
Sweet  William."  Linnaeus  made  many  experlmebts  in  the 
cross-fertilization  of  plants  and  produced  several  hybrids,  but 
Joseph  Gottlieb  Ki^reuter  (1733-1806)  laid  the  fimt  real  founda- 
tion of  our  sdentific  knowledge  of  the  subject.  Laterwi  Thomas 
Andrew  Knight,  a  cdebtated  English  horticulturist,  devoted 
much  successful  labour  to  the  improvement  of  fruit  trees  and 
vegetables  by  crossing.  In  the  second  quarter  of  the  19th 
centatyC.  F.  GSrtner  made  and  published  the  results  ofanumber 
of  experiments  that  had  not  been  equalled  by  any  earlier  worker. 
Next  came  Charles  Darwin,  who  first  in  the  Origin  of  Species, 
and  later  in  Cross  and  Self-Fertiliaatum  of  Plants,  subjected  the 
whole  question  to  a  critical  examination,  leviewed  the  known 
facts  and  added  many  to  them. 

Darwin's  cooclusioos  were  summed  up  by  G.  J.  Romanes  in  the 
9tb  edition  of  this  Encyclopaedia-  as  follows  :— 

1.  The  laws  governing  the  production  of  hjfbrids  are  identical,  or 
nearly  identical,  ia  the  apioaal  and  vegetable  kingdoms. 

3.  The  sterility  which  so  generally  attends  the  craning  of  two 
specific  forms  is  to  be  distinguished  as  of  two  kint^rwhich,  alth       *" 
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often  confounded  by  natumlista,  are  in  reality  quite  distinct.  For 
the  sterility  may  obtain  between  the  two  parent  species  when  first 
crowed,  or  it  may  first  assert  iteetf  in  their  hybrid  progieny.  In  the 
latter  caee  the  nybrids,  although  poesiUy  produced  without  any 
appearance  of  infertility  on  the  part  of  their  parent  species,  neverthe- 
lus  prove  more  or  less  infertile  among  themselves,  and  also  with 
memberB  of  either  parent  species. 

3.  Tlie  d^ree  of  both  kinds  of  infertility  varies  in  the  case  of 
difieceirt  specie^  and  in  that  of  th^  hybrid  progeny,  from  absolute 
etoility  up  to  complete  fertility.  Thus,  to  take  the  case  of  plants, 
"  when  pollen  from  a  p^nt  of  one  family  is  placed  on  the  stigma  of  a 
plant  of  a  distinct  family,  it  exerts  no  mote  infiueoce  than  so  much 
inotKanic  dust.  From  tlua  abstdute  xero  of  fertility,  the  pollen  of 
different  specks,  appUed  to  the  stigma  of  some  one  species  of  the  same 
genus,  yields  a  penect  gradation  in  the  number  of  seeds  produced,  up 
to  nearly  complete,  or  even  quite  complete,  fertility;  so,  in  hybrids 
theroselvEs,  there  are  some  which  never  have  produced,  and  probably 
never  would  produce,  even  with  the  pollen  of  the  pure  parents,  a 
single  fertile  seed;  but  in  some  of  these  cases  a  first  trace  of  fertility 
may  be  tktected,  by  the  pollen  of  one  erf  the  pure  parent  species 
cauung  the  flower  of  the  nybrid  to  wither  earlier  than  it  otherwise 
would  have  done;  and  the  early  withering  of  the  flower  is  well 
known  to  be  a  ^gn  of  incipient  fertilization.  From  this  extreme 
degree  ol  sterility  we  have  self-fertilized  hybrids  producing  a  greater 
aM  greater  number  of  seeds  up  to  perfect  fertility." 

4.  Although  there  is,  as  a  rule,  a  certain  parallelism,  there  is  00 
fixed  relation  between  the  degree  of  sterility  manifested  by  the 
parent  apedes  when  crossed  and  that  which  is  manifested  by  their 
nybrid  progeny.  There  are  many  cases  in  which  two  pure  species 
can  be  crossed  with  unusual  facihty;,  while  the  leeultiug  hybride  are 
lemark^Iy  sterile;  and,  contrariwise,  there  are  species  which  can 
only  be  crossed  with  extreme  difficulty,  though  the  hybrids,  when 
produced.are  very  fertile.  Even  within  the  Umits  of  the  same  genus, 
these  two  opposite  cases  may  occur. 

5.  When  two  spedea  are  redprocally  croesedi  i.e.  male  A  with 
female  Bj  and  male  B  with  feqwle  A,  the  degree  of  sterilitv  often 
differs  g^t^X  "•  \^^  *^*'  cases.  The  sterility  of  the  resulting  hybrids 
may  diller  likewise. 

6.  The  degree  of  sterility  of  first  crasses  and  of  hybrids  runs,  to  a 
certain  extent,  paiaild  with  the  systematic  affinity  oi  the  forms 
which  are  united.  "  For  species  belonging  to  distutct  genera  can 
rarely,  and  those  belonging  to  distinct  famihes  can  never,  be  crossed. 
The  parallelism,  hoirtver,  ia  far  from  complete;  for  a  multitude  of 
closely  allied  species  will  not  unite,  or  unite  with  extreme  difficulty, 
whilst  other  species,  widely  different  from  each  other,  can  be  crossed 
with  perfect  facility.  Not  does  the  difficulty  depend  cm  ordinary 
constitutional  differences;  for  annual  and  perennial  plants,  decidu- 
ous and  evergreen  trees,  plants  flowering  at  different  seasons,  in- 
habiting different  stations,  and  naturally  living  under  the  moat 
opposite  cluaates,  can  often  be  crossed  with  ease.  The  difliculty  or 
facility  apparently  depends  excluravely  on  the  sexual  constitution  of 
the  species  which  are  crossed,  or  on  their  sexual  elective  affinity." 

There  are  in*iiy  new  records  as  to  tiie  production  of  hybrids. 
Horticulturists  have  been  extremely  active  and  successful  in 
their  attempts  to. produce  new  flowers  or  pew  varieties  erf  vege- 
tables by  seminal  or  ^^ft-hybrids,  and  any  florist's  catalogue  or 
the  account  of  any  special  plant,  such  as  is  Co  be  found  in  Foster- 
MelUar's  Book  of  Ih*  Rose,  is  in  great  part  a  history  of  succesaful 
hybridization:  Much  special  experimental  work  has  been  done 
by  botanists,  notably  by  de  Vries,  to  the  results  of  whose  experi- 
ments we  shall  recur.  Ei^Koments  show  clearly  that  the 
obtaining  of  hybrids  is  in  many  caseft  merely  a  matter  of  taking 
sufficient  trouble,  and  the  successful  crossing  of  genera  is  not 
infrequent. 

Fock«,  for  instance,  dtes  cases  wbeie  hybrids  wbie  obtained 
between  BrassUa  and  Raphanus,  Galium  ondAsferuta,  Catrfpanuia 
and  Phyieuma,  Verbascum  and  Cilsia.  Among  animals,  new  records 
and  new  eituerimenta  are  almost  equally  numerous-  Boveri  has 
crossed  EcIi*hiu  micrttubercniotus  '■  with  Sptuttfechittus  graiMUaris. 
Tliomab  Hunt  Morgan  eyea  obtained  hybrids  between  Attcrias,  a 
starfish,  and  Arba^Ja,  a  se^-urchin.  .a  cross,  as  remote  ns  would  be 
that  between  a  fish  and  a  majnmal.  Vernon  got  many  hybrids  by 
fertilizing  the  eggs  of  Strongytocentrolits  lividiis  with  the  sperm  of 
Sphaerechiniu  granalarii.-  Standfusd  has  dtrried  on  tin  enormous 

'  s  qS  Qi^riments  With  ^Apidoptwous  insects,  and  bos  obtaiaed  a 

\  bsi  has  kept  careful  record. 

tljat  many  curious_  forms 


very  large  series  of  liybrids,  of  which  ha 
Lepidoptetists  generally  begin  to  suspect  t 
offered  by  dealers  as  ne«' species  arc  produc 


others  with  AHiohibia.'  Elliot  and  SuchetetuhaorB  aiJudietl  carefully 
the  quecitionaf  hybridization  occuirlns  normally  amo^e  biids,  ana 
have  not  together  a  very  large  body  of  evidence.  Among  the  cases 
cited  by  Elftot  the  most  striking  are  that  'of  the  hybrid  between 
CaiapM  Capif  nnd  Ci  aurattis,  which  oceurt  over  a  very  wide  area  of 
North  Amsriea  and  is  known  as  Ci  kybridfu^  Sad-  the  hybrid  between, 
£M^IoMmM  JHKo/tu  and  £.  ^rijieUf,  which,  appears  to  be  common  in 


Assam.  St  M.  Podmore  has  produced  successful  crosses  between  the 
wood-pigeon  {Columba  palumbus)  and  a  domesticated  variety  erf  the 
rock  pigeon  (C.  lima).  Among  mammals  noteworthy  results  have 
been  obtained  by  Professor  Cossar  Ewart,  who  has  bred  nine  zebra 
hybrids  by  crossing  marea  of  various  sizes  with  a  zebra  stallion,  and 
wno  has  studied  in  addition  three  hybrids  out  of  zebra  mares,  one 
sired  by  a  donkey,  the  others  by  ponies.  Crosses  have  been  made 
between  the  common  rabbit  (JJepits  cunieitliti)  and  the  guinea-pig 
(Coma  cobaya),  and  examples  m  the  results  have  been  exhibited  in  the 
Zoological  Gardens  of  Sydney,  New  South  Wales.  The  Camivora 
generally  are  very  easy  to  hybridize,  and  many  successful  experiments 
have  been  made  with  ammals  in  caprivity.  Karl  Hagenbeck  of 
Hamburg  has  produced  crosses  between  the  lion  ^Felis  ieo)  and  the 
tiger  (F.  ligris).  What  was  probably  a  "  tri-hybrid  "  in  which  lion, 
leopard  and  j^^uar  were  mingled  was  exhibited  by  a  Loudon  show- 
man in  1908.  Crosses  between  various  species  of  the  smaller  cats 
have  been  fertile  on  many  occasions.  The  black  bear  (Vrsus  am^ri- 
eanus)  and  the  European  brown  bear  {V.  arctos)  bred  in  the  London 
Zoological  Gardensin  1859,  but  thetbree  cubs  did  not  reach  maturity. 
Hybrids  between  the  brown  bear  and  the  grizzly-bear  { V.  luirribitts) 
have  been  produced  in  Colc^e,  whilst  at  Halle  since  187^  a  series  of 
successful  matings  of  pdai  (,U.  marilimtu)  and  brown  bears  have 
been  made.  Examples  of  these  hybrid  bears  have  been  exhibited 
by  the  London  Zoological  Society.  The  London  Zooli^cal  Society 
has  also  successfully  mated  several  spedes  of  antelopes, lor  instance, 
the  water-bucks  Kobus  eaipiiprymtius  and  K.  utKluosus,  and  Selous's 
antelope  Limnolragtu  leloiui  with  L.  gralus. 

The  causes  militating  against  the  pcoduction  of  hybrids 
have  also  recdved  considerable  attention.  Pelage,  discussiDg 
the  question,  states  that  there  is  a  general  proportion  between 
sexual  attraction  and  zoological  affinity,  and  in  many  cases 
hybrids  are  not  naturally  produced  simply  from  absence  of  the 
stimulus  to  sexual  mating,  or  because  of  preferential  mating 
within  the  spedes  or  variety.  In  addition  to  differences  of 
habit,  temperament,  time  of  maturity,  and  so  forth,  gross 
Etructuial  differences  may  make  mating  impossible,  llius 
Escherick  contends  that  among  insects  tJie  pecuhar  structure 
of  the  genital  appendages  makes  cross-impregnation  impossible, 
and  there  is  reason  to  believe  that  the  spedfic  peculiarities 
of  the  modified  sexual  pi^  in  male  spiders  have  a  similar 
result. 

The  dlfRculttes,  however,  may  not  exist,  or  may  be  overcome  by 
experiment,  and  frequently  it  is  only  careful  management  that  is 
required  to  produce  croosing.  Thus  it  has  been  found  that  when 
tlte  pollen,  of  one  spodea  does  not  succeed  in  fertilizing  the  ovules 
of  another  species,  yet  the  reciprocal  cross. may  be  successful;  that 
is  to  say,  the  pollen  of  the  second  spedes  may  fertilize  the  ovules 
of  the  first.  H.  M.  Vernon,  working  with  sea-urehins,  found  that  the 
obtaining  of  hybrids  depended  on  the  relative  maturity  of  the 
sexual  products.  The  difBculties  in  crossing  apparently  may  ex- 
tend to  the  chemiotaxic  processes  of  the  actual  sexual  cells.  Thus 
when  the. spermatozoa  of  an  urchin  were  placed  in  a  drop  of  sea- 
water  containing  ripe  egKS  of  an  urchin  and  of  a  starfish,  the  former 
eggs  became  surrounded  by  clnaters  of  the  male  cells,  while  the  latter 
appeared  to  exert  little' attraction  for  the  nliea  germ-cells.  Finally, 
when  the  actual  impregnation  of  the  egg  is  possible  naturally,  or  has 
been  secured  by  artiGcial  means,  the  development  of  tbe  hybrid  may 
stop  at  an  early  stage.  Thus  hybrids  between  the  urchin  and  the 
starfish,  animals  belonging  to  different  classes,  reached  only  the 
stage  of  the  pluteus  larva.  A.  D.  Apdl5,  experimenting  witii 
Telepstean  fish,  found  that  very  often  impregnation  and  segmenta- 
tion occurred,  but  that  the  development  broke  down  immediately 
afterwards.  W.  Gebhardt,  crossing  Rana  esculenta  with  R.  amaiis, 
found  that  the  deavage  of  the  ovum  was  normal,  but  that  ab- 
normality began  with  the  gaatrula,  and  that  development  soon 


As  to  tbe  sterility  of  hybrids  inter  se,  or  with  either  of  the 
parent  forms,  information  is  still  wanted.  Celage,  summing  up 
the  evidence  in  a  general  way,  states  that  mon^els  are  more 
fertile  and  stronger  than  thqi?  paj'ents,  while  hybrids  are  at 
least  equally  hardy  but  less  fertile.  Wfiile  many  of  the  hybrid 
products  of  horticulturis.tfi  are  cert,aiiily  infertilfl.  otjiers  appear 
to  be  indefinitety  fertil^..   ...  ,.  '■. 

Focke,'  5t  is  true,  states  tiiai  the  hybrids  between  'Primuta  auricuta 
and^P.  hirsuta  are  fertile  for  many  generations,  but  not- indefinitely 
so;  bnt.'whilachts  may'betnio.for  tb*  tMrtkularoase.'dieKesemns 
,noj^aeon.todoub(tj»st.n»aay^ant  hybrids.drc quite  fertilfi.  jin.the 
ca^  of  animals  the  evidence  la  rather  against,  fertility..  $tandfusa, 
who  has  made  experiments  lasting  over  manj  years,  and  who  has 
dealt  with  many  genb^  of  t«ptdA>tera,  obtained  no  fertfle' hybrid 
females,  ^khoachhe  fouhdithat  hybrid  martts-  paired  readily  aiid 
sucCasi^i^  with  pureHbredi  (einalei.  ot'th«  ipinnt  racbs.  -Elltat, 
Digitizoc  by  V^^OOQlC 
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iJealiogwith  birds,  concluded  that  no  hybrids  were  fertile  with  one 
an otKer  beyond  the  second  generation,  but  thought  that  they  were 
fertile  with  members  of  the  parent  races.  Wallace;  on  the  other 
hand,  cites  front' Qua trelages  'hfe  case  of  hybrids  between  the  moths 
Bomyx  cynlhid  and  B.  arrindia,  which  were  stated  to  be  fertile 
infer  se  tor  eight  generations.  He  also  states  that  hybrids  between 
the  sheep  and  goat  haiJe  a  limited  fertility  inter  le.  Charles  Darwin, 
however,  had  evidence  that  some  hybrid  pheasants  were  completely 
fertile,  and  he  himself  interbred  the  progeny  of  crosses  between  the 
common  and  Chinese  geese,  whilst  there  appears  to  be  no  doubt  as  to 
the  complete  iertility  of  the  crosses  between  many  species  of  ducks, 
2.  L,  Bonhote  Having  interbred  in  various  crosses  for  several  genera- 
tions the  mallard  ulnas  boschas),  the  Indian  spot-bill  diick  (A. 
poecilorhyncka),  the  New  Zealand  grey  duck  (-4 .  superciliosa)  and  the 
pin-tail  {Dajiia  atuUi).  Podmore's  pigeon  hybrids  were  fertile  inUr 
"    i'  apecicnen   having  been  exhibited   at  the   London   Zoological 


Paris,  and  there  the  mule  had 

father,  and  subscquentl- 

to  a  stallion.    The  female  progeiiy     ._.       . 

were  feeble  and  died  at  birth.    Cossar  Ewart  gives 


id  female  colt 

., ^ .    _  male  colts  in  succession  to  an  ass  and 

itaUion.    The  female  progeiiy  were  fertilized,  but  their  offspring 


t  Indian  case  in  which  a  female  mule  gave  birth  to  a  male  colt. 

He  pQJnts  out,  however,  that  many  mistakxt  have  been  made  about 
ttie  breeding  of  hybrids,. and  js  not  altogjether  inclined,  to  accept  this 
supposed,  case,  Very  little  has  been  publbhed  with  r»»ard  to  the 
most  important  qutslion,  as  to  the  actual  condition  ofthe  sexual 
of^ns  and  cells  in'  hybrias.  There  does  not  appear  to  be  gross 
'  anatomical  defeot  to  account  for  the  infertility  of  hybrids,  but 
mlcroecopka^  ewminajion  in  a  largo  number  of  cases  is  wanted, 
(^ossar  twart,  la  whom  indeed  much  of  the  most  interesting  recent 
work  on  hybrids  is  due,  states  that  in  male  zebra-hybrids  the  Sexual 
ceil*  we^e  (mmature,  the  tails  of  the  apermatoEoa  being  much  shorter 
than  those  of  thesimiiar  celb  in  stallions  and  lebras.  He  adds. 
however,  that  the  male  hybrids  he  examined  wereyoung,»nd  might 
not  haye  been  sexually  mature.  He  examined  microscopically  the 
ovary  of  a  female  zebra-hybrid  and  found  one  large  and  several  small 
Graafian  follicles,  in  all  respects  similar  to  those  in  a  normal  mare  or 
feoiale  xebra.    A  carefal  study  of  the  aexusl  ccgana  in  animal  and 

Elant  hybrids  is  very  much  to  be  desired,  but  it  may  be  said  that  so 
ir  aa  our  present  knowledge  goes  there  ia  not  to  be  expected  any 
obvious  microscopica!  cause  of  the  relative  infertility  of  hybrids. 
,  The  telativB  variability  of  hybrids  has  received  considerable 
attention  irom  many  Writers.  Horticulturists,  as  Bateson  has 
written,  are  "  aWare  of  the  great  and  striking  variations  which 
occur  in  so  many  orders  of  plants  when  hybridization  is  e&ected." 
The  phrase  has  been  used  "  breaking  the  constitutioD  of  a 
plant  "  to  indicUe  the  efiect  produced  in  the  ofispiing  of  a 
hybrid  union,  and  the  device  is  frequently  used  by  those  who  are 
seeking  for  novelties  W  introduce  on  the  market.  It  njay  be 
said'  generally  that  hybrids  are  variable,  and  that  the  products 
of  hybrids  are  still  tnore  variable.  J.  L.  Bonhote  found  extreme 
variations  amongst  his  hybrid  ducks.  Y.  Delage  states  that 
in  reciprocal  crosses  there  is  always  a  marked  tendency  for  the 
o&^ing  to  Kesemble  the  male  parents;  he  quotes  from  Huxley 
that  the  mole,  whose  male  parent  is  an  ass,  is  more  like  the  ass, 
and  that  the  hinny,  whose  male  parent  is  a  horse,  is  more  like 
the  horse..  Standfuss  found  among  Lepidoptera  that  males 
were  produced  much  more  often  than  females,  and  that  these 
'  males  paired  readily.  The  freshly  hatched  larvae  dosdy 
resembled  the  larvae  of  the  female  parent,  but  in  the  cotwse  of 
growth  the  resemblance  to  the  male  increased,  the  extent  of  the 
final  approximation  to  the  male  depending  on  the  relative 
phylogenetic  age  of  the  two  parents,  the  parent  of  the  older 
species  being  prepotent.  In  reciprocal  pairing,  he  found  that  the 
male  was  able  to  transmit  the  characters  of  the  parents  in  a 
higher  degree.  Cossar  Ewart,  In  relation  to  Eebra  hybrids,  has 
discussed  the  matter  of,  resemblance  to  parents  in  very  great 
detail,  and  fuller  informarion  must  be  sought  in  his  writings. 
He  shows  that  the  wild  parent  is  not  necessarily  prepotent, 
although  many  writers  have  urged  that  view.  He  described 
three  hybrids  bred  out  of  a  »^ra  mare  by  different  horses,  and 
found  it)  all  cases  that  the  resemblance  to  the  male  or  horse 
parent  was  more  profound.  Similarly,  zebra-donkey  hybrids 
out  of  zebra  maies  bred  in  France  and  in  Australia  were  in 
ichatflcteEs  and  disposition  far  more  like  the  donkey  parents, 
file  results 'which  he  obtained  in  the  hybrids  which  he  bred 


from  a  zebra  stallion  and  different  mothers  were  more  variable, 
but  there  was  rather  a  balance  in  favour  of  zebra  disposition 
and  against  zebra  shape  and  marking. 

"  Of  the  nine  zebra-horse  hybrids  1  have  bi^l,"  he  says,  "  only  two 
in  their  make  and  disposition  take  decidedly  after  the  wild  parent. 
As  explained  fully  below,  all  the  hybrids  differ  profoundly  in  the  plan 
of  their  markings  from  the  zebra,  while  in  their  ground  colour  they 
take  after  their  respective  dams  or  the  ancestors  of  their  daroa  far 
more  than  after  the  zebra — the  hybrid  out  of  the  yellow  and  white 
Iceland  pony,  e.g.  instead  of  being  light  in  colour,  as  I  anticipated, 
is  for  the  most  part  of  a  dark  dun  colour,  with  but  indisrinct  stripes. 
The  hoofs,  mane  and  tail  of  the  hybrids  are  at  the  most  intermediate, 
but  this  is  pethaps  partly  owing  to  reversion  towards  the  ancestors 
of  these  tespective  dams.  ■  In  their  disposition  and  habits  they  all 
undoubtedly  agree  more  with  the  wild  sire." 

Ewart's  experiments  and  bis  discussion  of  them  also  throw 
importajit  light  on  the  genetal  relation  of  hybrids .  to  their 
parents.  He  foimd  that  the  coloration  and  pattern  of  bis 
zebra  hybrids  resembled  far  more  those  of  the  Somali  or  Grivy's 
zebra  than  those  of  their  sire — a  Burchell's  zebra.  In  a  general 
discussion  of  the  stripiogs  of  horses,  asses  and  zebras,  he  came 
to  the  conclusion  that  the  Somali  eebra  represented  the  older 
type,  and  that  therefore  his  zebra  hybrids  furnished  important 
evidence  of  the  effect  of  crossing  in  producing  reversion  to 
ancestral  type.  The  same  subject  has  of  course  been  discussed 
at  length  by  Darwin,  in  relation  to  the  cross-breeding  of 
varieties  of  pigeons;  but  the  modem  experimentalists  who 
are  following  the  woii  <A  Mendel  interpret  reversion  differently 
(see  Mendelisu). 

Graft-Hybridisiit. — It  is  well  known  that,  when  two  vatietin  or 
allied  species  are  grafted  together,  each  retains  its  distinctive 
characters.  But  to  this  general,  if  not  universal,  rule  there  are  on 
record  several  a^eged  exceptions,  in  which  either  the  scion  is  said 
to  have  partaken  of  the  qualities  of  the  stock,  the  stock  of  the 
scion,  or  each  to  have  affected  the  other.  Supposing  any  of  these 
influences  to  have  been  exerted,  the  resulting  product  would 
deserve  to  be  called  a  graft-hybrid.  It  is  clearly  a  matter  of 
great  interest  to  ascertain  whether  such  formation  of  hybrids  by 
grafting  is  really  possible;  for,  if  even  one  instance  of  such 
formation  could  be  unequivocally  proved,  it  would  show  that 
sexual  and  asexual  reproduction  are  essentially  identical. 

The  cases  of  alleged  graft-hybridism  are  exceedingly  few,  con- 
sidering the  enormous  number  of  grafts  that  are  made  every  year 
by  horticulturists,  and  have  been  so  made  for  centuries.  Of  these 
cases  the  most  celebrated  are  those  of  Adam's  laburnum  (Cytism 
Adami)  and  the  bizzarria  orange.  Adam's  laburnum  is  now 
flourishing  In  numerous  places  throughout  Europe,  all  the  trees 
having  been  rtused  as  cuttings  from  the  original  graft,  which  was 
made  by  inserting  a  bud  of  the  purple  laburnum  into  a  stock  of 
the  yellow.  M.  Adam,  who  made  the  graft,  has  left  on  record 
that  from  it  there  sprang  the  existing  hybrid.  There  can  be  no 
question  as  to  the  truly  hybrid  character  of  the  latter — all  the 
peculiarities  of  both  parent  species  being  often  blended  in  the 
same  raceme,  flower  or  even  petal;  but  until  the  experiment  shall 
have  been  successfully  repeated  there  must  always  remain  a 
strong  suspicion  that,  notwithstanding  the  assertion  and  doubt- 
less the  belief  of  M.  Adam,  the  hybrid  arose  as  a  cross  in  the 
ordinary  way  of  seminal  reproduction.  Simtlariy,  the  bizzarria 
orange,  which  is  unquestionably  a  hybrid  between  the  bitter 
orange  and  the  dtron—since  it  presents  the  remarkable  spectacle 
of  these  two  different  fruits  blended  into  one—is  stated  by  the 
gardener  who  first  succeeded  in  producing  it  to  have  arisen  as  a 
graft-hybrid;  but  here  again  a  similar  doubt,  similarly  due  to  the 
need  of  corroboration,  attaches  to  the  statement.  And  the  same 
remark  applies  to  the  still  more  wonderful  case  of  the  so-called 
trifacial  orange,  which  blends  three  distinct  kinds  of  fruit  in  one, 
and  which  is  said  to  have  been  produced  by  artificially  splitting 
and  uniting  the  seeds  taken  from  the  three  distinct  i^^edes,  the 
fruits  of  which  now  occur  blended  in  the  triple  hybrid. 

The  other  instances  of  alleged  graft-hybridism  are  too  numer- 
ous to  be  here  noticed  in  detail;  they  refer  to  jessamine,  ash, 
hazel,  vine,  hyacinth,  potato,  beet  and  rose.  Of  these  the  cases 
of  the  vine,  beet  and  rose  are  the  strongest  as  evidence  of  graft- 
hybridization,  from  the  fact  that  some  of  them  were  produced 
lochyLlOOglC 
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AS  the  result  of  carefiil  experiments  made  by  very  competent  - 
expcHmentatists.  On  thfc  whole,  the  results  of  some  of  these  | 
eicperiments,  dthou^  sS  few  in  oumbBr,  mwst  be  regarided  as ! 
making  out  a  stiongcase  in  (ayour  of  the  possibility  of  gral't-i 
hybridism. ,  Foi  it  must  always  be  xemejnbered  tbat,  Ib  eipai- 
ments  of  this  kind,  negative  evideDce,  however  groat  in  amannt, , 
. Doay  be  IqgiUtUy  diBEipatied  ky  a  single  pt^fiteittailt.  ■:'.':[ 
,  T/uory  of  HyMd^mi^Qbajln  BarVin:  was  istexfsted  in; 
hybriditra -as  an.  QXpieruaentaltsidi  of  biidogy,  but  stiil  modei 
Icom  the  bearing  of ! the, facts  «»  the  theoiy  of  thci  nigin  of! 
species.  It  is  obvious  that'^tAsueh  hybridism  is  occasionally' 
{Matible  £s  an,  exception  to  ttie  gntaal  < infertility  of  ^iedes 
initr  St,  tbe  enception  is.^till  more  minimized  whoa  it  -is  le- 
membtted  thU  the  hybrid :pEtigeny  usually  display  some  dfigiee' 
of  sterility.  The  main  facts.of  hy^idism  aippear.to  lend  support  ■ 
to  the  old  doctrine  that  thtaB  are  pl&ced  'b^tneen  all  spacias 
the  bamets  of  mutual  steiflily.  The  argument  for  the  fixity 
of  species  appears  still  stronger- wfaen' the  general  infertility  of. 
spedes  crossing:  is  eoDtrafted  >nth  the  gouzal -fertility  of  the 
crossing  of  natural  and  artificial  varieties,  rtanvic  himteU, 
aad  aftetvards:  C.  J.  RtmULnhs,  Bhowe<£,  hbnever;  that  the 
theory  of  oaturel  selection  did  not  require  theponbilityofthe 
commingling  of  specific:  types^  ind  that  there  was  no  iroasOn  to. 
suppose  that  the  mutation  of  spedes  sbouU  depend  upMi  their 
mutual  crossing.  There  existed  mdis  thaa  enouIJi  dvidintx, 
and  this  has  beoi  added  to  since,: to  show  that  infertility  with 
Other  species  is  no  oriterion  of  a  spedes,  and  that  there  is  no 
exact  paraAel  between  the!  degree'  of^affinity  bet^en  fomiG  aild  \ 
their  Beadinesa  to  cross.  The  fxvhlata  of  hi^nddiim  is  no  more 
than  the  sxpianatioo  of  .the  generally  reducad  fertility  of  remoter 
crosses  as  compared  with  the  gcneiaQy  increased  -fertihity  of 
.crosses  between  vganiama  alightly- different.  Darwin  considered 
and  rejected  the  vimr  that  tht  utter-atnility  of  species  ocnild 
have  bficn  the  result  of  natural  selection. 

"  At  one  time  it  ai>peared  to  mS  probable,"  he  wrote  (Orieln  of 
Spacies,  6th  fid  i).  sx?},.  "  aa  it  ha*  tO'  oiliers;'  that  the  Bterility  of 
first  ctoaaca  and  of  hyHrida  might  have  been  dow'y  acquired  throuxh 
the  natural  selection  of  slightly  lessened  degrees  of  fertility ,_  which, 
like  any  other  variation,  spontaneously  appeared  in  certain  indi- 
viduals of  one  variety  when  crossed  with- those  of  another  variety. 
For  it  would  dearly -be  advant^eoua  to  two  varieties  or  incipient 
species  if  they  could  be  kept  from  blendinc,  os  tht  same  principle 
that,  when  man  is  selecting  at  the  same  time  two  varieties,  it  is 
necessary  that  he  should  keep  them  sejiarate.  In  the  first  place,  iti 
may  be  remarked  that  species  inhabiting  dlMinct  regions  are  often' 
■terile  when  creased;  now  it  Couhl  olearly  have  been  oT  ati  advant^^ 
to  such  separated  species  10  have  been  rendered  mutually  sterile  and, 
consec|uently,  this  could  not  have  been  effected  through  natural 
ejection;  but  it  may  perhaps.be  argued  that,  if  a  species  were 
rendered  sterile  with  some  one  compatriot,  sterility  with  other 
snedea  would  follow  as  a  necessary  comingency.  In  the  second 
IMace,  it  is  almoet  as  much  opposed  to  the  theory  <A  natural  eelectian 
as  to  that  of  special  creation,  that  in  reciprocal  crosses  the  male 
element  of  one  form  should  have  been  rendered  utterly  impotent  on  a 
second  form,  whilst  at  the  same  time  the  male  element  of  this  second 
form  is  enabled  fieelytto  fertilize. the  fiist  form;  for  thUpeaullai' 
state  of  the  reproductive  system  could  hardly  have  been  advantage- 
ous to  either  spedes." 

Darwin  came  to  the  conclusion  that  the  sterility  of  crowed: 
spedes  mu^t  be  due  to  some  priifdple  quite  independent  of 
natural  adection.  In  his  search  for  such  a  ptind[^  he  broo^t 
together  much  evidence  as  to  the  instability  of  the  reproductive 
system,  pointing  out  in  particular  how  frequently  wild  animal.s 
in  captivity  fail  to  breed,  whereas  some  domesticated  races  have 
b«en  so  modified  by  confinement  as  to  be  fertile  together  although 
they  are  descended  from  spedes  probably  mutually  infertile. 
He  was  disposed  to  regard  the  phenomena  of  differential  sterility 
as,  so  to  ^>eak,  by-products  <^f  the  process  of  evolution.  G.  J. , 
Romanes  afterwards  developed  his  theory  of  physi<^gical 
selection,  in  which  he  supposed  that  the  appearance  of  i^fferential 
fertility  within  a  spedes  'was  the  starting-point  of  new  spedes; 
certain  individuals  by  becoming  fertile  only  inkr  se  proceeded 
along  lines  of  modification  diverging  from  the  tines  followed  by 
other  members  of  the  spedes.  Physiological  selection  In  fact 
wovld  operate  in  the  same  fashion  as  geographical  Isolation ; 
if  a  portion  of  a  spedes  Separated  on  an  island  tends  to  become 


■^  new  spede&,  so  also  a  portion  sepatated'b'y  JnfeHlIity  with  the 
'lathers  would  tend  to  forbi  a  aivf  species; '  Acc6r(fin^  to  SomaneS, 
therefore,  ''mdtual  'infertility  '^fas  the  sVaftldg-fK)itit,"''K6f  tie 
result,  of  spedfic*  modificatioil.'  'Rtoinane^i'  li6wever,"df(l''not 
assodate  his  Interesting  theory  Mth  iisu'ff(tieAt  h'limbfef'bl'fa^ts, 
and  it  has'  left  little  matfc  on  the  fai'story  bt'the''siifcjecfl""  A.'R. 
Wallace, 'o*  thfi-bther  hand^  has '"argued  tjiai' Sterility.  .Tief*fcfeji 
incipitnt  spedes  may  have  been'lncreased'by  natural,' seltctiOin 'in 
the  same  fashion  ^'othet  favourable' Variations  are'suppo'sfd  .ip 
have  .been  accumulated-  He  ■thoB^ht  that' ''  some  sUgh^diurree 
of  infertility  was  a  not  infrequent  atciijnpWniinept  of  (he  fixT^nal 
differences  which  a^iyk  arise  in  a  state  of 'natyre'^betWeeh 
■^rieties  told  inci[ilen£  species.*'       '      '  ','     "  '.'     "'] 

■  Weismann  concluded;  from  an  examination  of  a  series  .of  pU^t 
hybrids,  that  from  the  samp  q'oas  hybrids  of  difierent  character 
may  be  obtained,  but  that  the  characters ,  ire  determ_ined  at 
the  moment  of  fertilization;  for  he  found  (hat'  all  tli^  lowers 
on  the  same  hybtid  pl^t  resembled  one  aliother'ln  the  minutest 
details  of  colour  and  pattern.  Darwin  already  had  ^ulted'  to  the 
act  Of  fertilization  .as  the  det'iirminin^'pbirit,"and  (t  is'iii  il'is 
direction  that  the  theoiy  til  liybijdism  has  majde  thd  ^atest 
advance.  ■,.""'■  '    ''" 

The  starting-point  of  the  modem  views  comes  fro  in ,  (hie 
experiments  and  conclusions  on 'plant  hybrids'  made  by  Gregor 
Mendel  and  puislished  Jri.iSS^.'  It  is. uncertain  if  Datwin  had 
paid  attention  to  this -work;  RoipaiieSi'writfng  In  the  9th  edition 
of  thB'  Ewiyrfd/iaedw;' Cited  it  without  comment  'Ftrst  H.  de 
Vries,  then  "(V,  Batfeson  and  a'  stritSof  observers  returned  to  the 
work'  of  Mendd  (see  THendeusIi),  and  made  it  the  foundation 
of  mtlch  experimental  work  and  stfll  more'theor*. ,  li.  is  still  too 
Soon  to  dedde'if  the  confident  predictions  of '  the  Mendeliaas 
are  justified,  but  it  seems  dear  that  a'  combination  of  MendeTs 
numericd  results'  With  Weismalnn^  (see  HfeKEDlTY)  conception 
of  the.  particulate  character  of  the  germ-plasm,'  or;  hereditary 
material,  is  pi  the  Toot  of  the  phenomena  of  hybridism,,  and 
that  Darwin  was  Justified  !n  supposing  it  to  lie  o'utside.  the 
sphere  of  natural'  sdectlon  and'  to  be  a'  Fundamental  fact  of 
living  matter.'  ' ,"        ' 

Authorities.— Apdia,  "  Ober  ewige  .  Resu'lute'  der  .  Kre>i»- 
befruchtiing  bel  Knochenfischen,"  Serpens  mui.  aarbog  .(1SQ4); 
Bateson,  "  HylwidlRittort  and  Cros^-breeding,"  Joittiutl  ofQ\e  Royal 
HorUcullttviJiHiuty  (1900);  J.  L.  Boofaote,  "  HybrU'Duoks,''  Prec. 
Zool.Soo.")/  Lontlan  (190^,  p.  14.7;  Boyeri,  arti^e  "  Befrnehtuiu," 


rgebntsst  der  Analom*c  und  UtUwickelungsuschickte  von.  M^kel 
lit,  i.  385-485;  Comevhi  et  Lesbre,  '"^Etude  sur  un  hybride 
e  mule  tecoride  et  d'un  chevaI,"_Rn>.  Sci.  li.  144;  Charles 


Darwin,  OHm  »f  Spaxts-  (ifijsg);  The  Bffeati  trf  Cms  and  St^- 
Ftrtiii*alitm  »  tke  VtutaJ>le  Km&iom  (1878);  Dd(«0,  Ui  StrtutUre 

■  ■  "'        eoTkssurl'hiridi" "'       '" 

>f  Disjunction  ol .   _...^ 

(1900),  p.  &4g:  Elliot.  Hybridism;  Escherick.  "Die  biologisdie 
Bednitung  der  Geohalabldiuteder  Insecten,"  Vark.  i.  B.  WitH,  xlii. 
335;  EvKut,  Tht  PMtycKrt  EtrparimfnU  (tSM);  Focke.  We 
Fflanien-MisMinge  (1881);  Foster- M ell iar,  The  Book  iJ  the  Rose 
(1894);  C;  F.  Gaertner,  various  napers  in  Flora,  1828.  1841,  1833. 
1833,  1B36,  1847,  on  "Bastani-Pflanzen"i  Gebhardt,  "Ubefflie 
Bastardiruf^  von  i&iwt  eicaknia  mit  R.  arBalis,''  IruMg.  DiSstrl. 
(Brealaa.  ,»89i);  G.  Mendel,  "  Versuchs  ttber  Pfl*D«en-Hybride»," 
Vtrh.  Nalur.  ViretHs  in  BrUnn  (1865),  pp.  1-52;  Morgan,  "  ^;«pBri- 
mental  Studies,"  Anal.  Am.  (1893),  p.  141;  id.  p.  803;  G.  J. 
Romanes.  "Physiological  Selection,  Jour.  Linn.  SOc.  six.  jj?; 
H    ts-ti-fwr,     -'Mni™,   /,..    Hybrid    Bears,"- ■  Proe.    ZoU.    Sot.  oj 


H.    Scheiren, 


vi.    495;.  Suchetet,    "  Les   Oiseaux    hybrides    rencontres'   ^    I'^t 

"        ~    .  ^^^   ^    a6-4S;   Vernon, 

Parent  Fortns  of  Echinoid 
'nism  (i88o); 
(P.  C.  M.)  - 


Larvae."  Proc.  Ray.  Sac  htv.  390;  Wallace,  Darttrinism  (1889); 
Weismann,  The  Germ-P(asm  {iSt^i.  "  ' 
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NH-CH, 
NH-CO ' 


the  urelde  of  g^ycollic  acid,  triay  be  obtained  by  heating  allantoln 
or  alloitan  with  hydriodic  add,  or  by  heating  bromacetyl  urea 
with  alcoholic  ammonia.     It  crystallizes  in    needles; '  melting 

at  »i6'  c: 

'When     bydrolysed  '  with    baryta    'water 


;'bytSc»g'fc 


39 

(gIycoIuric)add,HJJCONHCH,COJH,which  is  rcacUly  soluble 
in  hot  water,  aad  on  heating  with  hydriodic  acid  decon^Kises 
into  ammonia,  carbon  dioxide  and  glycocoll,  CHfNHfCOi-H. 
Many  substituted  hydantoins  are  known ;  the  a-alkyi  hydantoins 
are  formed  on  fusion  of  aldehyde-  or  ketone-cyanhyd^ns 
with  uiea,  the  ^-alkyl  hydantoins  from  the  fusion  of  mono-aikyi 
glycocoUs  with  uiea,  and  the  7-aIkyl  hydantoins  from  the  action 
of  alkalis  and  alkyl  iodides  on  the  n-compounds.  7-Methyl 
hydantoin  has  been  obtained  as  a  flitting  product  of  cafieine 
(E.  Fischer,  Ann.,  1883,  aij,  p.  353). 

HTDB,  the  name  of  an  English  family  distinguished  in  the 
17th  century.  Robert  Hyde  of  Norbury,  Cheshire,  had  several 
sons,  of  whom  the  third  was  Lawrence  Hyde  of  Gussoge  St 
Michael,  Dorsetshire.  Lawrence's  son  Henry  was  father  of 
Edward  Hyde,  earl  of  Clarendon  (g.v.),  whose  second  son  by  bis 
second  wife  was  I^wrence,  ead  of  Rochester  (q.v.);  another  son 
was  Sir  Lawrence  Hyde,  attorney-general  to  Anne  of  Denmark, 
James  I.'s  consort;  and  a  third  son  was  Sir  Nicholas  Hyde 
(d.  i63r},  chief-justice  of  England.  Sir  Nicholas  entered  parlia- 
ment in  1601  and  soon  became  prominent  as  an  opponent  of  the 
court,  though  he  does  not  appear  to  have  distinguished  himsdf 
in  the  law.  Before  long,  however,  he  deserted  the  popular 
party,  and  in  1636  he  was  employed  by  the  duke  of  Buckingham 
in  hiB  defence  to  impeachment  by  tbe  Commons;  and  in  the 
following  year  he  was  appointed  chief- justice  of  the  king's  bench, 
in  which  office  it  fell  to  him  to  giye  judgment  in  the  celebrated 
case  of  Sir  Thomas  Darnell  and  others  who  had  been  committed 
to  prison  on  warrants  signed  by  members  of  the  privy  council, 
which  contained  no  statement  of  (he  nature  of  the  cbai^  against 
the  prisoners.  In  anawer  to  the  writ  of  habeas  corpus  the  attomey- 
jieneral  relied  on  the  prerogative  of  the  crown,  supported  by 
a  precedent  of  Queen  Elizabeth's  reign,  Hyde,  three  other 
judges  concurring,  decided  in  favour  <A  the  crown,  but  without 
going  so  far  as  to  declare  the  right  of  the  crown  to  refuse  in- 
definitely to  show  cause  against  the  discharge  of  the  prisoners. 
In  1639,  Hyde  was  one  of  the  judges  who  condenined,  Eliot, 
Holies  and  Valentine  for  conspiracy  in  parUai^Lent  to  resist  tbe 
king's  orders;  refusing  to  admit  their  plea  that  they  could  not 
be  called  upon  to  answer  out  of  parliament  for  acta  done  in 
parliament.    Sir  Nicholas  Hyde  died  in  August  1631. 

Sir  XAwrence  Hyde,  attorney-general  to  Anne  of  Denmaik, 
had  eleven  MOa,  four  of  whan  wCre  men  of  some  mark.  Henry 
was  an  ardent  royalist  wfro  accompanied  Charles  H.  to  the 
continent,  and  returning  to  England  was  beheaded  in  1630; 
Alexander  (1598-1667)  became  bishop  of  Salisbury  in  1665; 
Edward  (1607-1659)  was  a. royalist  divine  wbo  was  nominated 
dean  of  TWudsor  In  1658,  but  died  before  taking  up  the  appoint- 
ment, and  who  was  the  author' of  many  controversial  works  in 
Anglican  theolc^j  and  Robert  (1595-1665)  became  recorder  of 
Salisbury  and  rqiresented  that  borough  in  the  Long  Farliaaent, 
in  which  he  professed  royalist  prindfJes,  voting  against  the 
attainder  of  Strafford.  Having  been  Imprisoned  and  deprived 
of  bis  recordership  by  the  parliament  in  1645/6,  Robert  Hyde 
gave  refuge  to  Charles  II.  on  his  flight  from  Wori:ester  in  1651, 
and  on  the  Restoration  be  was  knighted  and  made  a  judge  of 
the  common  pleas.  Hedledin  T665.  Henry  Hyde  (1673-1753), 
only  son  of  Lawrence,  earj  of  Rochester,  became  4th  earl  of 
Clarendon  and  and  earl  of  Rochester,  both  oi  which  titles  became 
extinct  at  his  death.  He  was  in  no  way  distinguished,  but  his 
wife  Jane  Hyde,  countess  of  Clarendon  and  Rochester  (d.  1725), 
was  a  famous  beauty  celebrated  by  the  homage  of  Swtft,  Prior  and 
Pope,  and  by  the  groundless  scandal  oi  Lady  Uaiy  Wortley 
Montagu,  "rwo  of  her  daughters,  Jane,  countess  of  Essex,  and 
Catfierine,  duchess  of  Queenslxirry,  were  also  famous  beauties 
of  t^e  reign  of  Queen  Anne.  Her  son,  Henry  Hyde  (1710-1753), 
known  as  Viscount  Combtry,  was  a  Tory  SinA  Jacobite' meriftier 
of  ^ftrjlament,  and  an  intimate  friend  of  Bolingbroke,  who 
addressed  to  him  his  L^Uers  on  Ae  Study  and  U.se  af  Ifistory,  and 
On  lie  Spirii  of.  Patriotism.  In  1750  Lord  Combury  w^  created 
Baron  Hyde  c(f  Hindoo,  but,  as  be  predeceased  his  father,  this 
title  reverted  to  the  latter  and  became  extinct  at  his  death. 
Lord  Combury  was  celebrated  as  a  wit  and  a  conversatioBaJist. 


HYDE  (FAMILY) ^H YDE 


By  his  will  he  bequeathed  the  papers  of  his  great-grandfather. 
Lord  Clarendon,  the  historian,  to  the  Bodleian  Library  at  Oxford. 

See  Lord  Clarendon,  The  Life  ofEdward,  Earl  of  Clarendon  (3  vols., 
Oxford,  1S37);  Edward  Foss,  The  Judges  of  Bneland  (London, 
1848-1664);  Anthony  i  Wood,  Athenae  oxonienses  {Loadoa,  1813- 
1830);  Samuel  Pepys,  Diary  and  Correspondence,  edited  by  Lord 
Braybrooke  (4  vols.,  London,  1S54). 

HTDB.  THOMAS  (1636-1703),  English  Orientalist,  was  bom 
at  Billingaley,  near  Bridgnorth,  in  Shropshire,  on  the  sptb  of 
June  1636.  He  inherited  his  taste  for  linguistic  studies,  and 
received  his  first  lessons  in  some  of  the  Eastern  tongues,  from 
his  father,  who  was  rector  of  tite  parish.  In  his  sizteenth  year 
Hyde  entered  King's  College,  Cambridge,  where,  under  Whedock, 
professor  of  Arabic,  he  made  rapid  progress  in  Oriental  languages, 
so  that,  after  only  one  year  of  residence,  he  was  invited  to  London 
to  assist  Brian  Walton  in  his  edition  of  the  Poly^tt  Bible. 
Besides  correcting  the  Arabic,  Perse  and  Syriac  texts  for  that 
work,  Hyde  transcribed  into  Persic  characters  the  Peraan 
translation  of  the  Pentateuch,  which  had  been  printed  in  Hebrew 
letters  at  Constantinople  in  1546.  To  this  work,  which  Arch- 
bishop Ussher  bad  thought  well-nigh  impossible  even  for  a 
native  of  Persia,  Hyde  ^poided  the  Latin  version  which  accom- 
panies it  in  the  Poiyglott.  In  165S  he  was  chosen  Hebrew  reader 
at  Queen's  College,  Oxford,  and  in  1659,  in  consideration  of  his 
erudition  in  Oriental  bMigaes,  he  was  admitted  to  the  degree  of 
M.A.  In  'the  same  year  he  was  appointed  under-kecp^  of  the 
Bodleian  Library,  and  in  1665  librarian-in-chief.  Next  year  be 
was  collated  to  a  [vebend  at  Salisbury,  and  in  1673  to  the  arch- 
deaconry of  Gloucestu,  receiving  the  degree  tA  D.D.  shortly 
afterwards.  In  1691  the  drath  of  Edward  Pococke  opened  up  to 
Hyde  the  Laudian  professorship  of-  Arabic;  and  in  1697,  on  the 
deprivation  of  Roger  Altham,  he  succeeded  to  the  r^us  diair 
of  Hebrew  and  a  canonry  of  Christ  Church.  Undw  Chartes  IL, 
James  H.  and  William  III.  Hyde  discharged  the  duties  of 
Extern  interpreter  to  tbe  ccnirt.  Wom  out  by  his  unremitting 
labours,  he  resigned  his  librariajDship  in  i.'joi,  and  died  at  Oxford 
on  the  i8th  of  Eebrua^  1703.  Hyde,  who  was  one  of  tbe  first 
to  direct  attention  to  the  vast  treasures  of  Oriental  antiquity, 
was  an  excellent  classical  scholar,  and  there  was  hardly  an  Eastern 
tongue  accessible  to  foreigners  with  which  he  was  not  familiar. 
He  had  even  acquired  Chinese,  while  his  writings  are  the  best 
testimony  to  his  mastery  of  Tuikish,  Arabic,  Syriac,  Persian, 
Hebrew  and  Malay. 

In  his  chief  work,  Historia  reiigionis  veterwn  Persarum  (i  700), 
he  made  the  first  attempt  to  correct  from  Oriental  sa>urces  the 
errois  of  the  Greek  and  Roman  historians  who  had  described  the 
relipon  of  the  ancient  Persians.  His  other  writings  and  transla- 
tions comprise  Tabulae  longiiudinum  et  latttudinHm  slellamm 
fixamm  ex  observalione  prindpis  Ulugk  Beigki  (1665),  to  which 
his  notes  have  given  additional  vsdue;  Qvatnor  evangdia  et  acta 
apostolorum  lingua  Malaica,  caracteribus  Europaeis  (1677); 
Epislola  de  mensuris  et  ponderibus  serum  stve  sinensium  (16S8), 
appended  to  Bernard's  De  mensuris  et  ponderibus  aniiqnis; 
Abraham  Perilsol  itinera  mundi  (1691);  and  Deludis  orientalibus 
libri  II.  (1694). 

With  the  eitception  of  the  Bistoria  reiigionis,  which  was  repub- 
Ibhed  by  Hunt  and  Costaid  in  1760,  tbe  writing  of  Hyde,  including 
BOmE  unpuUished  MS5.,  were  collected  and  printed  by  !>-  Gregory 
Sharpein  1767  under  the  title  Synlagiaaditserlaiioniunquas  alim. . . 
Thomas  Hyde  separaiim  edidii.  There  is  a  life  of  the  author  pre- 
fixed. Hyde  also  publbhed  a  catalogue  oE  the  Bodleian  Library 
in  1674. 

HTDB,  a  market  town  and  municipal  bprough  in  tbe  Hyde 
parliamentary  division  of  Cheshire,  England,  7}  m.  E.  of  Man- 
chester, by  the.  Great  Craitral  railway.  Pop.  (1901)  33,766. 
It  lies  in  the  densely,  populxted  diatrict  in  the  north-east  of  tbe 
county,  on  the  rivier  Tanw)  whidi  here  fomis  the  boundary  of 
Cheshire  with  Lancashire.  To  the  east  the  outlying  hills  of  the 
Peak  district  of  Derbyshire  rise  al»uptly.  The  town  has  cotton 
weaviog  factories,  spinning  mJUs,  print-works,  iron  foundries 
and  machine  works;  also  manufactures  of  hats  and.  margarine. 
There  are  extensive  coal  mines  in  the  vidnity.  Hyde  is  wholly 
of  modem  growth,  though  it  oontains  a  few  ay' 
Digitizoc  by  > 
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as  Newton  Hall,  in  the  part  of  the  town  so  called.  The  old  fMnfly- 
of  Hyde  held  possession  of  the  manor  ta  eariy  as  the  relgh  of 
John.  The  borough,  Incotpotvted  in  iSSi,  is  onder  a  mayor, 
6  aldermen  and  i8  coUndllors.    Area,  3081  acres.     ' 

HTDB  DB  HBQVILLE,  JUUf  QUILUUKB,  Bason  (1776- 
1857),  French  politician,  was  bom  at  La  ChaiitC-suT-Loire 
(Nidvre)  on  the  Z4th  of  January  i7?iS,  tbe  son  of  Guitlaume 
Hyde,  who  belonged  to  ati  English  family  which  had  emigrated 
with  the  Stuarts  after  the  rebellion  of  1745.  He  Was  only  aevAi- 
teen  when  he  successfully  defended  a  man  denounced  by  Fouch£ 
before  the  revolutionary  tribmial  of  Nevers,  From  1793  onwards 
he  was  an  active  agent  of  the  exiled  princes;  he  took  part  in  the 
Royalist  rising  in  Berry  is  1796,  and  aftn  the  couf  d'Hat  of  the 
18th  BnunaJre  (November  9,  1799)  tried  to  persuade  Bonaparte 
to  recall  the  Bourbons.  An  accusation  of  com^^ity  in  the 
infernal  machine  cons[>i^acy  of  1800-1801  was  speedily  retracted,' 
but  Hyde  de  NeuviHc  retired  to  the  United  States,  only  to  return 
after  the  Restoration.  He  was  sent  by  Louis  XVIII.  to  London 
to  endeavour  to  persuade  the  British  government  to  transfer 
Napoleon  to  a  remoter  and  safer  place  of  exile  than  the  isle  of 
Elba,  but  the  negotiations  were  cut  short  by  the  emperor's 
return  to  France  in  March  1815.  In  January  1816  de  Neuville 
became  French  ambassador  at  Washington,  where  he  negotiated 
a  commercial  treaty.  On  his  return  in  18*1  he  declined  the 
Constantinople  embassy,  and  in  November  i8s2  was  elected 
deputy  for  Cosne.  Shortly  afterwards  he  was  appomted  French 
ambassador  at  Usboji,  where  hts  efforts  to'oust  British  influence 
culminated,  in  connexion  with  the  coup  d'ttat  of  Dom  Miguel 
(April  yi,  r834),  in  his  suggestion  to  the  Portuguese  minister 
to  invite  the  armed  intervention  of  Great  Britain.  It  was  assumed 
that  this  would  be  refused,  in  view  of  the  loudly  proclaimed 
British  principle  of  non-intervention,  and  that  France  would  then 
be  in  a  position  to  undertake  a  duty  that  Great  Britain  had 
declined.  The  scheme  broke  down,  however,  owing  to  the  atti- 
tude of  the  reactionary  party  in  the  govemroent  of  Paris,  which 
disapproved  of  the  Portuguese  constitution.  This  destroyed 
his  influence  at  Lisbon,  and  he  returned  to  Paris  to  take  his 
seat  in  the  Chamber  of  Deputies.  In  spite  of  his  pronounced 
RoyaUsm,  he  now  showed  Liberal  tendencies,  opposed  the 
policy  of  Vill£Ie's  cabinet,  aiid  in  1838  became  a  member  of  the 
moderate  administration  of  Martignac  as  minister  of'  marine. 
In  this  capacity  he  Showed  active  sympathy  with  the  cause  df 
Greek  independence.'  During  the  Polignac  ministry  (i8e^ 
1830)  he  was  again  in  oppositioA,  being  a  firm'  Upholder  of  the 
charter;  but  after  the  revolution  of  July  1830  he  entered  in 
all  but  solitary  protest  against  the  exdnaion  of  the  legitimate' 
line  of  the  Bourbons  frop  the  throne,  and  resigned  his  seat. 
Hediedin  Paris  onthe  28th' of  May' 1857.  '     .     ■ 

His  liimoira  et  sotaenirs  (3  vols.,  1888),  compiled  from  hts  notes 
by  his  nicceg,  the  vicomcesse  de  Banlonnet  and  the  baronne  Laaren- 
ceau,  are  of  great  interest  for  the  Revaludoiiiand  the  ReitonitioD. 

HTDB  PARK,  a  stntdl  township  of  Norfdtk  county,  Massa- 
chusetts, U.S.A;,  about  8  m.  S.W.  of  the  business  centre  of 
Boston.  Pop.  (1890)  10,193;  (>^9oo)  I3|344,  of  whom  3805 
were  foreign-bom;  (1910  census)  15,507.  Its  area  is  about 
4i  sq.  m.  It  is  traversed  by  the  New  York,  New  Haven  & 
Hartford  raihray,  wbidi  has  large  repair  shops  here,  and  by 
the  Neponset  river  and  smaller  streams.  The  township  contains 
the  villages  of  Hyde  Park,  Readwlle  (in  which  there  is  the  famous 
"Weil"  trotting-track),  Fairmottnt,  Hazelwood  and  Clarendon 
Hills.  Until  about  1856  Hyde  Park  was  a  farmstead.  The  value 
of  the  total  factory  product  increased  from  $4,383,959  in  1900 
to  $6,739,307  in  1905,  wr  53*7%.  In  1868  Hyde  Park  wad 
incorporated  as  a  township,  being  formed  of  territory  taken 
from  Dorchester,  Dedham  and  Milton. 

HTDBRABAO,  or  Haidaxabad,  s  city  and  district  of  British 
India,  in  tbe  Sind  province  of  Bombay.  The  city  stands  on  a 
hill  about  3  m.  from  the  left  bank  of  the  Indus,  and  had  a  popula- 
tion in  1901  of  69,378.  Upon  the  site  of  the  present  fort  is 
supposed  to  have  stood  the  ancient  toWn  of  Nerankot,  which 
in  the  8th  century  submitted  to  Mahbmmed  bin  Kasim.  Id 
1768  the  present  city  was  founded  by  Ghulam  Shah  Kalhora; 


and  it  remained  the  dapital  of  Sind  tmCil  .  ^   '        — ' 

, battle  of  Meeanee,  it  was  surrendered  to  t.  [ur  tlie 
capital  transferred 'to  Karachi;  The  city  isV'  *!jS  fee 
i  northerly  hills  of  the  Gaoga  range,  a  site  of  great  e  ^?*j^ost 
In  the  fort,  which  covers  an  area  of  36  acres,  is^LnotJi. 
the  pttnrince,  ttanrferred  thither  from  Karachi  in  ^^.of 
palaces  of  the  ek-mtrs  of  Sind.  An  exceUent  watet^^i,e 
derived  from  the  Indus.  In  addition  to  manufacturei,  -^ 
gold  and  silver  embroidery,  lacquered  ware  and  pottezyit, 
axt '  three  factories  for  ginning  cotton.     There  are  three> 

.schools,  trainlrig  coDeges  for  masters  and  mistresses,  a  teual. 
school,  an  agricultural  school  for  village  officials,  and  a  technics 
school.    The  city  si^ered  from  plague  in  1896--1897. 

The  DisTBicT  as  HyoEBABAD  baa  an  area  of  8191  sq.  m., 
with  a  populatimt  in  igor  of  989,030,  showing  an  increase  (d 
15%  in  the  decade.  It  consists  of  a  vast  alluvial  plain,  (hi  the 
left  bank  of  the  Indus,  ar6  m.  long  and  48  broad.  Fertile' along 
the  course  of  the  river,  it  degenerates  towards  the  east  into 
sandy  wastes,  sparsdy  pt^nilated,  and  defying  cultivation.  The 
monotony  is  felieved  by  the  fringe  of  forest  which  raarka  the 
course  of  the  river,  and  by  the  avenues  of  trees  that  line  the 
irrigation  channels  branchhig  eastward  from  this  stream.  Tba 
south  of  the  district  has  a  special  feature  in  its  large  natural 
water-courses  (called  dhoras)  and  bann-Uke  sbaliows  {chksm), 
which  retain  the  rains  for  a  kwg  time.  A  limeatooe  range 
called  tbe  Ganga  and  the  pleasant  frequency  of  garden  lands 
break  the  monotonous  landscape.  The  principal  craps  are 
millets,  rice,  oil-seeds,  cotton  and  wheat,  which  are  depeodoit 
on  irrigation,  mostly  from  government  canals.  There  is  a  special 
manufacture  at  Htda  of  glazed  pottery  and  striped  cotton  cloth. 
Three  railways  traverse  the  (Ustrict:  (t)  one  of  the  main  lines 
of  the  North-Westem  system,  followiog  the  Indus  valley  and  ■ 
crossing  the  river  near  Hyderabad;  (3)  a  broad-gauge  branch 
running  south  to  Badin,  which  will  ultimately  foe  extended 
to  Bombay;  and  (3)  a  metre^gauge  line  fiom  Hydsrabad  dty 
into  Rajputana; 

HTDBRABAD,  HAIDASaSad;  also  known  as  the  Nixam's 
Dominions,  the  principal  native  state  of  India  in  eMent,  popula- 
tion and  pdlitical  importance;  area,  82,698  sq.  m. ;  pop. 
(ipor)  11,141,141,  shoWing  a  decrease  of  3-4%  in  tJie  decade; 
estimated  'revertde  4}  aores  of  Hyderabad  rupees  (£9,  joo,«o(»). 
The  state  occupies  a  large  portion  of  the  eastern  plateau  «f-  the 
Dcccan.  It  is  bounded  on  the  north  and  north-east' by  Betar, 
on  the  sotTtfa  and  ^itth-east  by  Madras,  and  cm  th«  west  by 

;  Bombay.  The  country  presmttii  much  variety  of  snrfsice  and 
feature;' but  it  may  be  broadty  divided  into  two  tracts,  dis- 
tinguished from  one  anbtKer  geologically  and  ethnically,  which 
are  locally  known  ftobi'  th^  lan^ages  spoken  as  Telingaua'  luJd 
Marathwara.  In  som^  parts  it  is  mountainous,  wooded  and 
picturesque,  hi  others  flat  and  imduhiting.  Tbe  opencouotry 
indudes  lands  of  aH  descri^^tions,  induding  many  ridi  and  fertile 
plains,  nmch  good  land  not  yet  brought  under  CUltivHtiob,  and 

,  numerous  tracts  too  sterQe  evcT  to  be  cultivated.  Ih  the  north- 
west the  geological  formations  arevokftnic,  consisting  prindpally 
of  trap,  but  fn  some  parts  of  basalt;  in  the  nliiddte;  southern 
and  south-western  parts  the  couittry  is  overiaid  with  gneis^ 
formations.  The  territory  is  well  watered,  riveiS  being  nnmerous, 
and  tanks  of  artificial  pieces  of  water  abundant,  espedally  ih 
Telingana,  The  prindpal  rivers  are  the  Godavari,  with  its 
tributaries  the  Dudna,  Manjira  and  Pranhita';  the  Wardh'a, 
with  its  tributary  the  Penganga;  and  the  Kistna,  ^tb  its 
tributary  the  Tungabbadra.  Tix  dimate  may  be  conndered 
in  general  good;  and  as  there  are  no  arid  bare  deserts^  hot 
winds  are  little  fdt. 

More  than  half  the  revenue  of  the  statt  is  derived  from  the 
land,  and  the  devdtipment  of  the  country  by  irrigation  and 
railways  has  caused  considerable  expansion  in  this  revenue, 
though  the  rate  of  increase  in  the  decade  r89i-r9or  wws  retarded 
by  a  succession  of  nnfavburable  seasons.  The  so!!  ii  gennally 
fertile,  though  in  some  parts  it  con»Bt5  of  eftSftu,'  a  red  and  gritty 
mould  little  fitted  for  purposes  of  Agriculture;  The  prindpal 
crops  are  millets  of  various  kinds,  rice,  wheat,  oS^eeds,  cotWni. 


eat,  Qtr=9Cein,  cotMtii, 
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/Hits' And  sartlca  prtMbue  ia  great 

.tvitw.,.the  pioduCe  ot  a  mid  ipecies 

vuiety!  '^^'C^  largo  »cal«.    i-ac,  HiHablc  for  use  lu-  a . 

rjgjjj  ^Tj^  ''*  article*  of  aomo  impoctance  in  commeice-' 

ran-  and  ,  ^'P""*  *"  oetton,   oil-«ed»,  oountryTclothM 

Tjj,       .  linpDiIs  are  aiit,  grslH,  timber,  Euiopean  pieccf 

aod  ]]|(i^*'Bre.    Tbe  inuidial  iffealtb  olrtiM  stale  coosiata 

goo^/^er,  iron,  diamoodfl  and  gold;  but  tlie  development 

ofTZ^EKniicea  hu  not  hitherto  been  very  euoceasful.    Tbe 

o/  di  mine  now  wofked  is  the  Urge  one  ot  SiBgarem,  with  an 

fidl  eut-lun  of  naarly  half  a  million  loaa.    This  co^  baa 

.bled  the  nidaoi'a  guacaateed  atate  railway  to  be  vrorked  $o 

Jteaply  that  it  now  returns  a  hoDdsaiiic  profit  to  the  state.    It 

alio  give*  enoouragement  to  iiiuch>needed  Bchemes  cf  railway 

extcniion,  atid  t6  the  enction  of  cotton  pressu  and  of  spinning 

and  weaving  mUla.    The  Hyder^ad-Godavari  railway  (opened 

in  igai)  tiaveraei  a  rich  cotton  countiy,  and  cottou  presses 

have  beoi  erected  along  the  line.    The  currency  of  the  state 

b  baaed  on  the  haii  sikka,  which  contalna  approximately  the 

same  weight  of  ailver  as  the  British  rupee,  but  its  exchange 

valte  fekl  heavily  alter  l8q3,  when  free  coinage  ceased  in  the 

ibint.     In  iga4,  however,  a  new  coin  (the  Mahbubia.  rupee) 

was  minted',  this  supply  was  regulated,  and  the  rate  of  excbangi 

became  ^xiut  115^  lOo  Britah  rupees.    The  state  suffered  from 

famine  during  1900,  the  total  ouxaber  of  persona  in  receif 

relief  rising  to  ne&Hy  500,000  in  June  of  that  year.    The  nizojn 

met  the  demands  for  relief  with  great  liberality. 

The  nizam  af  Hydbrabad  is  the  principal  Mahommedan  ruler 
in  India.  The  family  was  founded  by  Aaaf  Jab,  a  distinguished 
TurkoBtaa  soldiei  of  the  emperoi.Auiangaeb,  who  in  1713  was 
Appointed  subahdar  of  the  Deccan,  with  the  title  of  nizam- 
ul*mulk  (tegulator  of  the  state],  but  eventually  threw  -olT  tbe. 
tiontrolof  tbt  Delhi  cottt.  Azaf  Jah's  death  in  1748  was  followed 
by  an  intGnuBoide  stfuggle  for  the  tbroae  among  .his.  d^cendants, 
in  which  the  British  and  the  French  took  part.  At  qpe  ,tira* 
the'  Punch'  nominee,  Salabat  Jaagf  established  hiosell  with 
th^-help  of  BuBsy.  But  tinaUy,  io  1761^  when  the  Bntish  b&^ 
BtKUred  their  predoniinance  throughoutKAitheni  India,  N)aai;a' 
All  lixik.  bift  pUce  and  ruled  till  JS03.  It  was  he  who  confirmed 
tbe  grant  of  the  ISortkem  Circars.in  1766,  and  jwAod  in,  the  two 
wan  agai&H  T'iPB®'*  Sultan  .ia  1793  asd  i799i  The  addition^ 
of  territory  which  heacquiwd  by  these  wars,  iwaa  afterwards 
(igo(^. ceded  t«  tke.British,.aB  payment  for  the  subsidiary  iorce 
which  he  had  uodettajcen  t^  maintain.  By.a  later  treaty  in 
t8ij5,.tlw,distriiits  kifown  as  Bwar  ware  "  assigned  "  to  difray 
the  coal  of  the  Hyderabad.  contingcnU  In.  1857  whci}  the 
Mutiny  WokQ  outrtlw  attitude  of  Ijyderabad.as  the  prefiiec 
■ativc  state  and  the  cynosure  «f  tbe :  Mahomofedans  in  India 
bocaaaea-mattenof  utreme  jL^iportancBi  buf  Afzul-ud-Dowla, 
tbe  fat^r  of  tlw  pceeent  ruler,  and  his  .famous  .minister.  Sir 
Salar  Jang)  remained  loyal  ta  the  British.  An  attack  on  the 
rcBidcAcy  wa*  repulsed,  and  the  Hyderabad  contingeqt  di^ilayed 
theirlwElty  in  the  field  against  the  rebels.  In,  1901  by  a  treaty 
UHule.by  IJacd  Cun^n,  Beru  ^as  leaf£<^  in  perpetuity  to  the 
British  ««ve£nn«Qt>  and  the  Hyderabad  contingent  was  merged 
in  the  Indian  army.-  The  nizam  Mir  Mahbvb  Ab  Khan  Bahadifr,, 
Asaf  Jabiia.  direct  descsadont  .gf  the  , famous  nizam-iu-mulk, 
was  b>^rn  on  the  .i^th  of  August  j866.  .On  the  death  of  his 
fathec  in  i&6g  he  succeeded  to  the  throne  as  a  minor,  and  was. 
invested  withfuU  powers  in  1S84.  He  is  notable  ^  theori^nator 
of  the  Imperial  Service  Tioops,  which  now  form  the.  contnbutioa 
of  the  native  chiefs  to  the  ddeace  of  India.  Qn  the  occasion 
of  the  Panjdeh  incident  in  1885  he  made  an  offer  of  money  and 
men,  and;  sulwequeully  on  the  ofjcasipn.pf  Queen  Victoria's 
Jubilee  in  i,&&j  it^.  offered  ao  lakhs  Cii3fl.90o)  annually  for  three 
yean  fw  the  puipose  of  frontier  defence.  It  was  fiaally  decided 
that'  tha  naliiy^  chiefs  ^ould  maintfin  small  but  well-equipped 
bodies.of  iflfsDitry  apd  cavalry.  t(ir  imperial  deJence.  For  many' 
yoars,  fast  the  Hyderabad  finances  were  in  a  very  unhealthy 
condition;  the  expenditure  cpo^tently  outran  .the  revenue, 
and  tbe  Boblea,  who  held  (beir  tenure  under  an  obsolete  feudal 


syxteiq,'  yjed  with,  each  other  in.  ostentatious  -extraxagaiKt. 
But.ut  490^1  OQ  the  i;evisipQ  of  the  Berar  agreeiof nt^  the  nisam 
'received  25  lakhs  (£167,000)  a.  year  for  the  rent  of  Bemr,  thug 
substituting  a  fixed  for  a  fluctuating  source  of  income,  and 
a  British  financi^  ■idf/J^tf.'^a*  appointed  for .  the  (purpvse  lof 
regrgOBizing .  the  resources  of  the  state. 

See  $.  H.  Bilgrami  and  C.  WiUmoti,  Hisiorical  and  Vexri^m 
5i«toAo/iA«.JVwiwn'jiJ«wn((mi  (Bombay,  1883-1884).  ,  ,  ,,  , 
HYDERABAD  pj  Haidaxabad,  co^pital  of  the  above  state, 
is  situated  on,  the  right  bonk  of  the  nvcr  Musi,  a  tributary  of 
the  Kistna,  with  Qolconda.to  the  west,  and  the  reaidency  and 
its  bazaars  and  the  British  cantonment  of  Secunderabad  to  the 
north-east.  It  is  the  fourth  largest  city  in  India;  pop.  (1901) 
448,466,  including  suburbs  and  cantooment.  .The  city  itself  is 
in  shape  a  parallelogram,  with  an  area  of  more. than  1  sq.  iq. 
It  was  founded  in  1589  by  Mahommed  Kuli,  fifth  of  the  Kutb 
ShaJii  kings,  of  whose  period  several 'important  buildings  reqoaia 
as  monuments.  The  principal  of  these  is  the  Char.  Minar  or 
Four  Minarets  (iSpi).  The  minarets  rise  from  arches  facing  the 
cardinal  points,  ajid  stand  in  the  centre  of  the  dty,  with  four 
roads  radiating  from  their  base.  The  Ashur  Khana  (1594},,  a 
ceremonial  building,  the  hospital^  the  Gosha  Mahal  palace  and 
the  Mecca  mosque,  a. sombre  b^<^ing  designed  after  a  mosque 
at  Mecca,  surrounding  a  paved  quadrangle  360  ft.  square,  were 
the  otiier  principal  buildings  of  the  Kutb  Sbabi  period,  though 
the  moeque  was  only  completed  in  the  time  of  Aurangseb.  The 
city  proper  is  surround^  by  a  stone  wall  with  thirteen  gates, 
completed  in  the  time  of  the  first  nizam,  who  made  Hyderabad 
his  capital.  The  suburbs,  of  which  the  most  important  is 
Chadarghat,  extend  over  an  additional  area  of  g  sq.  m.  There 
are  several  fine  palaces  built  by  various  niaams,  and  the  British 
residency  is  an  imposing  building  in  a.  large  park  on  the  left 
bank  of  tbe  Musi,  N.E.  of  the  city,  The  bazaars  surrounding  it) 
jand  under  its  jurisdiction,  are  extremely  picturesque  and  ai^ 
thropged  with  natives  from  aU  parts  of  India.  Foiur  bridg^ 
oross^  the  Musi,  the  most  notable  of.,  which  was  the  .Purana 
Pul,  of  i3  arches,  built  in  1593.  '  On  the  2.7th  and  afitH  of 
September  1908,  however,  the  Mua,  swolf en.by  torrential  rainfall 
(during  which  15  in.  fell  in  36  hours),  rose  infipod  to  a  height  of 
12,  ft.  above  the  bridges,  and  swept  them  away.  Tl^  damage 
done  was  widespread;  several  iqiportant  buildings  were  involved, 
including  the  palace  of  .Salar  Jang  and  thej  Victoria  zenana 
hospital,  whii:  the  beautiful  grounds,  of  the,  residency  ^wer^ 
destroyed.  A  large  and  densely  populated  part  of  the  cj^y  was 
wrecked,  and  thousa^la  ^  Uv^were  Iqst.  The  principal 
educational  establisttnjents  ai^^the  Nizam  CoQege  (first  grodc^, 
engineering,  law,  medical,  .  normal,  industrial  and  Sapskrit 
schools,  and  a  number  of  achpols  for  Europeans  and  Eurasians. 
Hyderabad  is. an  imftortaat  centre  pf  general  trade,  and  there  is  a 
cotton  mill  in  its  vicinity.  The  city  is  supplied  with  water  from 
two  notable  works,  the  HuaauiiSagar  and/thn  Mji  Alam,  bMb 
large  lakes  retained  by  great  dams.  Secunderabaij/tii^^ri^li 
military  cantoament,  is  situated  j J  m.  N.  of  the  resident; 
it  includes  BoUram,  the  f(»iner  headquarters  of  the  Hyderab>a4 
oootlngetiL 

,HYDBIt  AU,  or  Haidaji  'Au  (e,  1722-1782),  Jndian  niler 
and  .commandec .  This  Mahommedan  soldierTad venturer,  who^ 
followed  by  his  eoa  Tippoo,  became  the  most  formidable  Asiatic 
rival  the  British  ever  encountered  in  India,  was  the  greatgrandsop 
of  t-faiir  or  wandering  ascetic  of  Islam,  who  had  found  his  way 
from  the  Punjab  to  Gulbuiga  in  the  Deccan,  and  the  second  soq 
of  a  natfc  or  chief  constable  at  BudikQta,,nea,r  Kolar  in  Mysore, 
He  was  bom  in;  1722,  or  according  to  other  authorities  1717. 
An  elder  brother,  who  like  himself  was  early  turned  out  iD,tO 
the  world  to  seek  his  own  fortune,  rose  toicommand  a  brigade 
in  the  Mysore,  army,  while  Hyder,  who  never  learned  to.r^d  or 
write,  passed  the  firpt  years  of  his  life  aimlessly  in  sport  an<^ 
sensuality,  sometimes,  however,  acting  as  the  agent  of  his  brother) 
and  meanwhile  acquiring  a  iiseful  familiarity  .with  the  tactics 
of  the  French' whpn  at  the  height  pf  their  reputation  under 
Dupleix.  Ife  is  said  to  have  induced  his  brother  to  employ  a 
Parse?  to  pujchaseartillery  and  small  art^s  from  the  Bqmbaiy 
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govenunent,  and  to  enicd  some  thirty  sailors  of  different  European 
nations  as  gunners,  and  is  thus  credited  with  having  been  "  the 
first  Indian  who  formed  a  corps  of  sepoys  armed  with  fire- 
locks and  bayonets,  and  who  had  a  train  of  artillery  served  by 
Europeans."  At  the  siege  of  DevanhalU  (1749)  Hyder's  services 
attracted  the  attention  of  Nanjiiaj,  the  minister  of  the  raja  of 
Mysore,  and  he  at  once  received  an  independent  command; 
within  the  next  twelve  years  his  energy  and  ability  had  made 
him  completely  master  of  minister  and  raja  alike,  and  in  every- 
thing but  in  name  he  was  ruler  of  the  kingdom.  In  1763  the 
conqurat  of  Kanara  gave  him  possession  of  the  treasures  of 
Bediior,  which  he  resolved  to  make  the  most  splendid  capital 
in  India,  under  bis  own  name,  thenceforth  changed  from  Hyder 
Naik  into  Hyder  Ali  Khan  Bahadur;  and  in  1765  be  retrieved 
previous  defeat  at  the  hands  of  the  Mahrattas  by  the  destruction 
of  the  Nairs  or  military  caste  of  the  Malabar  coast,  and  the 
conquest  of  Calicut.  Hyder  Ali  now  began  to  occupy  the 
serious  attention  of  the  Madras  government,  which  in  1766 
entered  into  an  agreement  with  the  nizam  to  furnish  him  with 
troops  to  be  used  against  the  common  foe.  But  hardly  had  this 
alliance  been  formed  when  a  secret  arrangement  was  come  to 
between  the  two  Indian  powers,  the  result  of  which  was  that 
Colonel  Smith's  small  force  was  met  with  a  united  army  of 
80,000  men  and  100  guns.  British  dash  and  sepoy  fidelity, 
however,  prevailed,  first  in  the  battle  of  Chengam  (September  3rd, 
1767),  and  again  still  more  remarkably  in  that  of  Timvannamalai 
(Trinomalai}.  On  the  loss  of  his  recently  made  fleet  and  forts 
on  the  western  coast,  Hyder  Ali  now  oSered  overtures  for  peace; 
on  the  rejection  of  these,  bringing  all  bis  resources  and  strategy 
into  play,  he  forced  Colonel  Smith  to  raise  the  siege  of  Bangalore, 
and  brought  his  army  within  5  m.  of  Madras.  The  result  was 
the  treaty  of  April  1769,  providing  for  the  mutual  restitution 
of  all  conquests,  and  for  mutual  aid  and  alliance  in  defensive 
war;  it  was  followed  by  a  commercial  treaty  in  1770  with  the 
authorities  of  Bombay.  Under  these  arrangements  Hyder  Ali, 
when  defeated  by  the  Mahrattas  in  1773,  claimed  British  assist- 
ance, but  in  vain;  this  breach  of  faith  stung  him  to  fury,  and 
thenceforward  he  and  his  son  did  not  cease  to  thirst  for  vengeance. 
His  time  came  when  in  1778  the  British,  on  the  declaration  of 
war  with  France,  resolved  to  drive  the  French  out  of  India. 
The  capture  of  Mah£  on  the  coast  of  Malabar  in  1779,  followed 
by  the  annexation  of  lands  belonging  to  a  dependent  of  his  own, 
gave  him  the  needed  pretext.  Again  master  of  all  that  the 
Mahrattas  bad  taken  from  him,  and  with  empire  extended  to  the 
Kistna,  he  descended  through  the  passes  of  the  Ghats  amid 
burning  villages,  reaching  Conjeeveram,  only  45  m.  from  Madras, 
unopposed.  Not  till  the  smoke  was  seen  from  St  Thomas's 
Mount,  where  Sir  Hector  Munro  commanded  some  5200  troops, 
was  any  movement  made;  then,  however,  the  British  general 
sought  to  effect  a  junction  with  a  smaller  body  under  Colonel 
Baillie  recalled  from  Guntur.  The  incapacity  of  these  officers, 
notwithstanding  the  splendid  courage  of  their  men,  resulted 
in  the  total  destruction  of  Baillie's  force  of  3800  (September 
the  loth,  1780).  Warren  Hastings  sent  from  Bengal  Sir  Eyre 
Coote,  who,  though  repulsed  at  Chidambaram,  defeated  Hyder 
thrice  successively  in  the  battles  of  Porto  Novo,  Pollilur  and 
Sholingaih,  while  Tippoo  was  forced  to  raise  the  siege  of  Wandi- 
wash,  and  Vellore  was  provisioned.  On  the  arrival  of  Lord 
Macartney  as  governor  of  Madras,  the  BriUsb  fleet  captured 
Negapatam,  and  forced  Hyder  Ali  to  confess  that  he  could  never 
ruin  a  power  which  had  command  of  the  sea.  He  had  sent  his 
son  Tippoo  to  the  west  coast,  to  seek  the  assistance  of  the  French 
fleet,  when  his  death  took  place  suddenly  at  Chittur  in  December 
178a. 

See  L.  B.  Bowring,  Haidar  Ali  and  Tipu  Sultan,  "  Rulers  of  India  " 
series  (1893).  For  the  personal  character  and  administration  of 
Hyder  Ali  see  the  History  of  Hyder  Naik,  written  by  Mir  Hussein  Ali 
Khan  Kinnani  (translatedfrotn  the  Persian  by  Colonel  Miles,  and 


'.  (and  ed.,  1876);  ajid  Pearson,  Memoirs 


HTDRA  (or  Sidka,  Nmu,  bsio,  &c.;  anc.  Hydna),  an 
island  of  Greece,  lying  about  4  m.  off  the  S.E.  coast  of  Argolia 
in  the  Peloponnesus,  and  forming  along  with  the  neighbouring 
island  of  Dokos  (Dhoko)  the  Bay  of  Hydra.  Pop.  about  6200, 
The  greatest  length  from  south-west  to  north-east  is  about  1 1  m., 
and  the  area  is  about  31  sq.  m.;  but  it  is  little  better  than  a 
rocky  and  treeless  ridge  with  hardly  a  patch  or  two  of  arable 
soil.  Hence  the  epigram  of  Antonios  Kriezes  to  the  queen  of 
Greece:  "  The  island  produces  prickly  pears  in  abundance, 
splendid  sea  captains  and  excellent  prime  ministers."  The 
highest  point,  Mount  Ere,  so  called  (according  to  Miaoules) 
from  the  Albanian  word  for  wind,  is  1958  ft.  high.  The  next  in 
importance  is  known  as  the  Prophet  Elias,  from  the  large  convent 
of  that  name  on  its  summit.  It  was  there  that  the  patriot 
Theodorus  Kolokotrones  was  imprisoned,  and  a  large  pine  tree 
is  still  called  after  him.  The  fact  that  in  former  times  the  island 
was  richly  clad  with  woods  is  indicated  by  the  name  still  employed 
by  the  Turks,  Tchamliza,  the  place  of  pines;  but  it  is  only  in 
some  favoured  spots  that  a  few  trees  are  now  to  be  found. 
Tradition  also  has  it  that  it  was  once  a  well-watered  island 
(hence  the  designation  Hydrea),  but  the  inhabitants  are  now 
wholly  dependent  on  the  rain  su[>ply,  and  they  have  sometimes 
had  to  bring  water  from  the  mainland.  This  lack  of  fountains 
is  probably  to  be  ascribed  in  part  to  the  eScct  of  earthquakes, 
which  are  not  infrequent;  that  of  1769  continued  for  six  whole 
days.  Hydra,  the  chief  town,  is  built  near  the  middle  of  the 
northern  coast,  on  a  very  inegulajr  site,  consisting  of  three  hills 
■and  the  intervening  ravines.  From  the  sea  its  white  and  hand- 
some houses  present  a  picturesque  appearance,  and  its  streets 
though  narrow  are  clean  and  attractive.  Besides  the  principal 
harbour,  round  which  the  town  b  built,  there  are  three  other 
ports  on  the  north  coast — Mandraki,  Molo,  Panagia,  but  none 
of  them  is  sufficiently  sheltered.  Almost  all  the  population 
of  the  island  is  collected  in  the  chief  town,  which  is  the  seat  of  a 
bishop,  and  has  a  local  court,  numerous  churches  and  a  high 
BcbooL  Cotton  and  silk  weaving,  tanning  and  shipbuilding 
are  carried  on,  and  there  is  a  fairly  active  trade. 

Hydra  was  of  no  importance  in  ancient  times.  The  only  fact 
in  its  history  is  that  the  people  of  Hermione  (a  dty  on  the 
neighbouring  mainland  now  known  by  the  common  name  of 
Kastri)  surrendered  it  to  Samian  refugees,  and  that  from  these 
the  people  of  Troezen  received  it  in  trust.  It  appears  to  be  com- 
pletely ignored  by  the  Byzantine  chroniclers.  In  15S0  it  was 
chosen  as  a  refuge  by  a  body  of  Albanians  from  Kokkinyas  in 
Troezenia;  and  other  emigrants  followed  in  1590,  i6j8,  1635, 
1640,  &c.  At  the  dose  of  the  i7tb  century  the  Hydriotes  took 
part  in  the  reviving  commerce  of  the  Peloponnesus;  and  in 
course  of  time  they  extended  their  range.  About  1716  they 
began  to  build  sakturia  (of  from  10  to  15  tons  burden),  and  to 
visit  the  islands  of  the  Aegean;  not  long  after  they  introduced 
the  latiModika  (40-50  tons),  and  sailed  as  far  as  Alexandria, 
Constantinople,  Trieste  and  Venice;  and  by  and  by  they 
ventured  to  France  and  even  America.  From  the  grain  trade 
of  south  Russia  more  especially  they  derived  great  wealth.  Id 
1813  there  were  about  33,000  people  in  the  island,  and  of  these 
10,000  were  seafarers.  At  the  time  of  the  outbreak  of  the  war  of 
Greek  independence  the  total  population  was  28,190,  of  whom 
16,460  were  natives  and  the  rest  foreigners.  One  of  their  chief 
families,  the  Konduriotti,  was  worth  £a,ooo,ooo.  Into  the 
struggle  the  Hydriotes  flung  themselves  with  rare  enthusiasm 
and  devotion,  and  the  final  deliverance  of  Greece  was  mainly 
due  to  the  service  rendered  by  their  fleets. 

See  Pouqueville,  Voy.  de  la  Grtet,  vol.  vi.;  Antonios  Miaoules, 

'Tvifunj^ia  Ttpl  T^f  r^iTou  Ttpot^ (Munich,  1634) ;  Id.  XimorTiKil  Irrapla 
Tur  wav/imxt^  "'A  rCi*  rXelnw  T&tTpluivHl«(i>i','Tlpo-t,ntTcarMal  'I'BpOr 
(Nauplia,  1833):  Id.  'Itrropla  ■r^s  rjaov  Tipai  (Athene,  1874};  G.  D. 
Kriezea,  'IittopU  -nji  r^ou  Tfpai  (Patras,  i860). 

HTDRA  (watersnake),  in  Greek  legend,  the  offspring  of  Typhon 
and  Echidna,  a  gigantic  monster  with  nine  beads  (the  number 
is  variously  given),  the  centre  one  being  immortal.  Its  haunt 
was  a  hill  beneath  a  plane  tree  near  the  river  Amymone,  in  the 
marshes  of  Lema  by  Argos.    The  destruction  of  this  Lemaean 
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hydra  was  one  of  the  twelve  "  labours  "  of  Heracles,  which  he 
accomplished  with  the  assistance  of  lolaus.  Findiag  that  as 
sooQ  as  one  head  was  cut  off  two  grew  up  in  its  place,  they  burnt 
out  the  roots  with  firebrands,  and  at  last  severed  the  immortal 
head  from  the  body,  and  buried  it  under  a  mighty  block  of  rock. 
The  arrows  dipped  by  Heracles  in  the  poisonous  blood  or  gall 
of  the  monster  ever  afterwards  infiicted  fatal  wounds.  The 
generally  accepted  interpretation  of  the  legend  is  that  "  the 
hydra  denotes  the  damp,  swampy  ground  of  I^ma  with  its 
numerous  springs  (ice^aXoi,  heads) ;  its  poison  the  miasmic 
vapours  rising  from  the  stagnant  water;  its  death  at  the  hands 
of  Heracles  the  introduction  of  the  culture  and  consequent 
purification  of  the  soil  "  (Freller).  A  euhemeristic  explanation 
is  given  by  Falaephatus  (39).  An  ancient  king  named  Lernus 
occupied  a  small  dtadel  named  Hydra,  which  was  defended 
by  50  bowmen.  Heracles  besieged  the  citadel  and  hurled 
Srebrands  at  the  garrison.  As  often  as  one  of  the  defenders 
fell,  two  others  at  once  stepped  into  his  place.  The  citadel 
was  finally  taken  with  the  assistance  of  the  army  of  lolaus  and 
the  garrison  slain. 


See    He^od,    Theog.,    313;    Euripides,    Hercules  furens,    419; 
Pausanias  ii.  37;  Apollodorus  ii.  5,  "     '^'    '    '"-    '--  ti---i      >- 

'      ■'        '     Mylhc'--'-     '-  •■' '■- 


„.  ,      .  ^.     :  Diod.  Sic. 

Lexiktm  der  Mylhologit.  In  the  article  Greek  Art,  fig.  3o  represents 
the  ^ying  of  the  Lernaean  hydra  by  Heracles. 

'  HTDRA,  in  astronomy,  a  constellation  of  the  southern 
hemisphere,  mentioned  by  Eudosus  (4th  century  B.C.)  and 
Aiatus  (3rd  century  B.C.),  and  catalogued  by  Ptolemy  (37  stars), 
Tycho  Brahe  (19)  and  Hevelius  (31),  Interesting  objects  are: 
the  nebula  H.  IV.  2y  Hydrae,  a  planetary  nebula,  gaseous  and 
whose  light  is  about  equal  to  an  8th  magnitude  star;  c  Hydrae, 
a  beautiful  triple  star,  composed  of  two  yellow  stars  of  the  4th 
and  6th  magnitudes,  and  a  blue  star  of  the  7th  magnitude; 
R.  Hydrae,  a  long  period  (435  days)  variable,  the  range  in 
magnitude  being  from  4  to  9-7;  and  U.  Hydrae,  an  irregularly 
variable,  the  range  in  magnitude  being  4-5  to  6. 

HTDRACBYUC  ACID  (ethylene  lactic  acid),  CH,OH-CHi- 
COiH,  an  organic  oxyacid  prepared  by  acting  with  silver  oxide  and 
water  on  ^-iodopropionic  add,  or  from  ethylene  by  the  addition 
of  hypochlorous  add,  the  addition  product  bdng  then  treated 
with  potassium  cyanide  and  hydrolysed  by  an  add.  It  may 
also  be  prepared  by  oxidizing  the  trimethylene  glycol  obtained 
by  the  action  of  hydrobromic  acid  on  allylbromide.  It  is  a 
syrupy  liquid,  which  on,  distillation  is  resolved  into'water  and 
the  imsaturated  acrylic  acid,  CHj:  CH-COiH.  Chromic  and 
nitric  adds  oxidize  it  to  oxalic  add  and  carbon  dioxide. 
Hydracrylic  aldehyde,  CHiOH-CH,'CHO,  was  obtained  in  1904 
by  J.  U.  Nef  (Ann.  335,  p.  219)  as  a  colourless  oil  by  heating 
acrolein  with  water.  Dilute  alkalis  convert  it  into  crotonalde- 
hyde,    CH,CH:CHCHO. 

HTDRANOEA,  a  popular  flower,  the  plant  to  which  the  name 
is  most  commonly  apphed  being  Hydrangea  Horlensia,  a  low 
dedduous  shrub,  produdng  rather  large  oval  strongly-veined 
leaves  in  opposite  pairs  along  the  stem.  It  is  terminated  by 
a  massive  globular  cor}rmbose  head  of  flowers,  which  remain  a 
long  period  in  an  ornamental  condirion.  The  normal  colour 
of  the  flowers,  the  majority  of  which  have  neither  stamens  nor 
pistil,  is  pink;  but  by  the  influence  of  sundry  agents  in  the  soil, 
such  as  alum  or  iron,  they  become  changed  to  blue.  There  are 
numerous  varieties,  one  of  the  most  noteworthy  being  "  Thomas 
Hogg  "  with  pure  white  flowets.  The  part  of  the  inflorescence 
which  appears  to  be  the  flower  is  an  exaggerated  expansion  of 
the  sepals,  the  other  parts  being  generally  abortive.  The  periect 
flowers  are  small,  rarely  produced  in  the  spedes  above  referred 
to,  but  well  illustrated  by  others,  in  which  they  occupy  the  inner 
parts  of  the  corymb,  the  larger  showy  neuter  flowers  being 
produced  at  the  drcumference. 

There  are  upwards  of  thirty  spedes,  found  chiefly  in  Japan, 
in  the  mountains  of  India,  and  in  North  America,  and  many  of 
them  are  famihar  in  gardens.  H.  Horfensia  (a  spedes  long 
known  in  cultivation  in  China  and  Japan)  is  the  most  useful 
for  decoration,  as  the  head  of  flowers  lasts  long  in  a  fresh  state, 
and  by  the  aid  of  forcing  can  be  had  for  a  conuderable  period 


for  the  ornamentation  of  the  greenhouse  and  conservatory. 
Their  natural  flowering  season  is  towards  the  end  of  the  summer, 
but  they  may  be  had  earlier  by  means  of  fordng.  H.  japonica 
is  another  fine  conservatory  plant,  with  foliage  and  habit  much 
resembling  the  last  named,  but  this  has  flat  corymbs  of  flowers, 
the  central  ones  small  and  perfect,  and  the  outer  ones  only 
enlarged  and  neuter.  This  aJso  produces  pink  or  blue  flowers 
under  the  influence  of  different  s^is. 

The  Japanese  spedes  of  hydrangea  are  sufiidently  hardy 
to  grow  in  any  tolerably  favourable  situation,  but  except  in 
the  most  shdtered  localities  they  sddom  blossom  to  any  degree 
of  perfection  in  the  open  air,  the  head  of  blossom  depending 
on  the  uninjured  devdopment  of  a  weU-ripened  terminal  bud, 
and  this  growth  being  frequently  affected  by  late  spring  frosts. 
They  are  much  more  useful  for  pot-culture  indoors,  and  should 
be  reared  from  cuttings  of  shoots  having  the  terminal  bud  plump 
and  prominent,  put  in  during  summer,  these  developing  a  single 
head  of  flowers  the  succeeding  summer.  Somewhat  larger 
plants  may  be  had  by  nipping  out  the  terminal  bud  and  indudng 
three  or  four  shoots  to  start  in  its  place,  and  these,  being  steadily 
developed  and  well  ripened,  should  each  yield  its  inflorescence 
in  the  following  summer,  that  is,  when  two  years  old.  Large 
plants  grown  in  tubs  and  vases  are  fine  subjects  for  large  con- 
servatories, and  useful  for  decorating  terrace  walks  and  similar 
places  during  summer,  being  housed  in  winter,  and  started 
under  glass  in  spring. 

Hydrangea  paniculaia  var.  grandifiora  is  a  very  handsome 
plant;  the  branched  inflorescence  under  favourable  drcum- 
stances  is  a  yard  or  more  in  length,  and  consists  of  large  spreading 
masses  of  crowded  white  neuter  flowers  which  completdy  conceal 
the  few  inconspicuous  fertile  ones.  The  plant  attains  a  height 
of  8  to  10  ft.  and  when  in  flower  late  in  summer  and  in  autumn 
is  a  very  attractive  object  in  the  shrubbery. 

The  Indian  and  American  ^ledes,  especially  the  latter,  are 
quite  hardy,  and  some  of  them  are  extremely  effective. 

HTDRASTINE,  C„Hi,NOe,  an  alkaloid  found  with  berberine 
in  the  root  of  golden  seal,  Hydrastis  canadensis,  a  plant  indigenous 
to  North  America.  It  was  discovered  by  Durand  in  1851,  and 
its  chemistry  formed  the  subject  of  numerous  communications 
by  E.  Schmidt  and  M.  Freund  (see  Ann.,  1893,  371,  p.  311) 
who,  aided  by  P.  Fritsch  {Ann.,  1895,  286,  p.  i),  established 
its  constitution.  It  is  related  to  narcotine,  which  is  methoxy 
hydrastine.  The  root  of  golden  seal  is  used  in  medidne  under 
the  name  hydrastis  rhizome,  as  a  stomachic  and  nervine 
stimulant. 

HYDRATE,  in  chemistry,  a  compound  containing  the  elements 
of  water  in  combination;  more  specifically,  a  compound  contain- 
ing the  monovalent  hydroxyl  or  OH  group.  The  first  and  more 
general  definition  includes  substances  containing  water  of 
crystallization;  such  salts  are  said  to  be  hydrated,  and  when 
deprived  of  tbdr  water  to  be  dehydrated  or  anhydrous.  Com- 
pounds embraced  by  the  second  definition  ate  more  usually 
termed  hydroxides,  since  at  one  time  they  were  regarded  as  com- 
binations of  an  oxide  with  water,  for  example,  caldum  oxide  or 
lime  when  slaked  with  water  yielded  caldum  hydroxide,  written 
formerly  as  CaO-HiO.  The  general  formulae  of  hydroxides 
are:  M'OH,  M»(0H),,M"'(0H),,M"'(OH)4,&c.,corresponding 
to  the  oxides  M,'0,  M'^O,  Mi^'Ot,  M'^Oj,  &c.,  the  Romanindex 
denoting  the  vnlency  of  the  element.  There  is  an  important 
difference  between  non-metallic  and  metallic  hydroxides; 
the  former  are  invariably  acids  (oxyadds),  the  latter  are  more 
usually  basic,  although  ad  die  metallic  oxides  yield  acidic 
hydroxides.  Elements  exhibiting  strong  basigenic  or  oxygenic 
characters  yidd  the  most  stable  hydroxides;  in  other  words, 
stable  hydroxides  are  assodated  with  elements  belonging  to  the 
extreme  groups  of  the  periodic  system,  and  unstable  hydroxides 
with  the  central  members.  The  most  stable  basic  hydroxides 
are  those  of  the  alkali  metals,  viz.  lithium,  sodium,  potassium, 
rubidium  and  caesium,  and  of  the  alkaline  earth  metals,  vi?.. 
calcium,  barium  and  strontium;  the  most  stable  acidic  hydroxides 
are  those  of  the  elements  placed  in  groups  VB,  VIB  and  Villi 
of  the  periodic  table. 
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HTDRA0LICS  (Gi.  Wwp,  v&ter,  and  a£X6t,  a  pipe),  the  branch 
of  engineering  science  which  deals  with  the  practical  applications 
of  tlie  laws  of  hydromechanicg. 

1.  THE  DATA  OF  HYDRAULICS ' 
§  I,  Propertia  of  Fluids. — The  fluids  to  which  the  laws  of 
practical  hydraulics  relate  are  substances  the  parts  of  which 
possess  very  great  mobility,  or  which  offer  a  very  small  resistance 
to  distortion  independently  of  inertia.  Under  the  general 
heading  Hydromechanics  a  fluid  is  defined  to  be  a  substance 
which  yields  continually  to  the  slightest  tangential  stress,  and 
hence  in  a  fluid  at  rest  there  can  be  no  tangential  stress.  But, 
further,  in  fluids  such  as  water,  air,  steam,  &c.,  to  which  the 
present  division  of  the  article  relates,  the  tangential  stresses 
that  are  called  into  action  between  contiguous  portions  during 
distortion  or  change  of  figure  are  always  small  compared  with 
the  weight,  inertia,  pressure,  &c.,  which  produce  the  visible 
motions  it  is  the  object  of  hydraulics  to  estimate.  On  the  other 
band,  while  a  fluid  passes  easily  from  one  form  to  another,  it 
op[>oses  considerable  resistance  to  change  of  volume. 

It  b  easily  deduced  from  the  absence  or  smallneas  of  the 
tangential  stress  that  contiguous  portions  of  fluid  act  on  each 
other  with  a  pressure  which  is  exactly  or  very  nearly  normal 
to  the  interface  which  separates  them.  The  stress  must  be  a 
pressure,  not  a  tenaon,  or  the  parts  would  separate.  Further, 
at  any  point  in  a  fluid  the  pressure  in  all  directions  must  be  the 
same;  or,  in  other  words,  the  pressure  on  any  small  element 
of  surface  is  independent  of  the  orientation  of  the  surface. 

§  3.  Fluids  are  divided  into  liquids,  or  incompressible  fluids, 
and  gases,  or  compressible  fluids.  Very  great  changes  of  pressure 
change  the  volume  of  liquids  only  by  a  small  amount,  and  if 
the  pressure  on  them  is  reduced  to  zero  they  do  not  sensibly 
dilate.  In  gases  or  compressible  fluids  the  volume  alters  sensibly 
for  small  changes  of  pressure,  and  if  the  pressure  is  indefinitely 
diminished  they  dilate  without  limit. 

In  ordinary  hydraulics,  liquids  are  treated  as  absolutely 
incompressible.  In  dealing  with  gases  the  changes  of  volume 
which  accompany  changes  of  pressure  must  be  taken  into 
account. 

§  3.  Vis<x>u9  fluids  are  those  in  which  change  of  form  under  a 
continued  stress  proceeds  gradually  and  increases  indefluitely. 
A  very  viscous  fluid  opposes  great  resistance  to  change  of  form 
in  a  ^ort  time,  and  yet  may  be  deformed  considerably  by  a 
small  stress  acting  for  a  long  period.  A  block  of  pitch  b  more 
easily  splintered  than  indented  by  a  hammer,  but  under  the 
action  of  the  mere  weight  of  its  parts  acting  for  a  long  enough 
time  it  flattens  out  and  flows  like  a  liquid. 

All  actual  fluids  are  viscous,  lliey  oppose  a  resistance 
to  the  relative  motion  of  their  parts.  This  resistance  diminishes 
with  the  velocity  of  the  relative  motion,  and  becomes  zero 
in  a  fluid  the  parts  of  which  are  relatively  at  rest.  When  the 
relative  motion  of  different  parts  of  a  fluid  is  small,  the  viscosity 
may  be  neglected  without  introducing  important  errors.  On 
the  other  hand,  where  there  is  considerable  relative  motion, 
the  viscosity  may  be  ex- 
'•--^k,    pected  to  have  an  influence 

/        too  great  to  be  neglected. 

,'  Urasurement  of  Viscosity. 

r'  Coejficient  of  Viscosily. — 

Suppose  the  plane  ab,  fig.  1 

of  area  «,  to  move  with  the 

velocity  V  relatively  to  the 

surface  cd  and  parallel  to  it. 

be  filled  with  liquid^.  The  layers  of  liquid 


Let  the 


•   space  bet'  .._, _    _  ...^  _. . ,_._ 

let  with  ab  and  cd  adhere  to  them.  The  intermediate  layers 
all  offerine  an  equal  resistance  to  shearing  or  distortion,  the  rect- 
angle of  fluid  abed  will  take  the  form  of  the  parallelogram  a'b'cd. 
Further,  the  re»stance  to  the  motion  of  ab  may  be  expressed  in 
the  form 

R=™V,  (i) 

where  «  is  a  coefficient  the  nature  of  which  remains  to  "be  deter- 


'  Except  where  other  u 


e  given,  the  u 


t  this 


If  we  suppose  the  liquid  between  06  and  cd  divided  into  layers  as 
shown  in  fig.  2,  it  wilt  be  clear  that  the  stress  R  acts,  at  each  dividii^ 
face,  forwards  in  the  direction  of  motion  if  we  consider  the  upper 
layer,  liackwards  if  we  consider  the  lower  layer.  Now  suppose  the 
onginal  thickness  of  the  layer  T  increased  to  nT;  if  the  bounding 
plane  in  its  new  position  has  the  velocity  nV,  the  shearing  at  cjicE 
dividing  face  will  be  exactly  the  same  as  before,  and  the  resistance 
must  therefore  be  the  same.    Hence, 

R=«'-(«V5.  (2) 

But  equations  (i)  and  (a)  may  both  be  expressed  in  one  equation  if 
«  and  k'  are  replaced  by  a  constant  varying  inversely  as  the  thickness 
of  the  layer.    Putting  .c=ji/T,  k'-h/hT, 
R-fu.iV/T; 
or,  for  an  indefinitely  thin  layer, 

.  R=f««iV/rf(,  (3) 

an  expression  first  proposed  by  L.  M.  H.  Navier.    The  coefficient  fib 
termed  the  coefficient  of  viscosity. 

According  to  J.  Clerk_ Maxwell,  the  value  (An  for  air  at  e°  Fahr,  in 
pounds,  when  the  velocities  are  expressed  in  feet  per  second,  is 
L       -       ,.  ^  *?  =0'000  000  025  6(461  "+9) ; 

that  13,  the  coefficient  of  viscosity  is  proportional  to  the  absolute 
temperature  and  independent  of  the  pressure. 

The  value  of  ix  for  water  at  77°  Fahr.  is,  according  to  H.  von 
HelmhoUz  and  G.  Piotrowski, 


O  001  91, 

-      Fom 


fi  decreases  raiHdIy 


§  4.^  Whenafluidflowsinaveryregularmanner.asforinstance 
when  it  flows  in  a  capillary  tube,  the  velocities  vary  gradually 
at  any  moment  from 

one  point  of  the  fluid  \ j  v— --n 

to  a  neighbouring  |.,.^..,,.-i_. .-— — r----VJ'--"r:;:r.'^ 
point.  The  layer  ad- 
jacent to  the  sides  of 
the  tube  adheres  to  it 
and  is  at  rest.  The 
layers  more  interior 
than  this  slide  on  each 
other.  But  the  resbt- 
ance  developed  by 
these  regular  move- 
mentsbvery  small.  If 
in  large  pipesand open 
channels'there  were  a 
similar    regularity   of    movement, 


ighbouiing  fliatnenta 
would  acquire,  especially  near  the  sides,  very  great  relative 
velocities. '  V.  J.  Boussineaq  has  shown  that  the  central  filament 
in  a  semicircular  canal  of  i  metre  radius,  and  inclined  at  a  slope 
of  only  o-oooi,  would  have  a  velocity  of  187  metres  per  second,* 
the  layer  next  the  boundary  remaining  at  rest.  But  before 
such  a  difference  of  velocity  can  arise,  the  motion  of  the  fluid 
becomes  much  more  complicated.  Volumes  of  fluid  are  detached 
continually  from  the  boundaries,  and,  revolving,  form  eddies 
traversing  the  fluid  in  all  directions,  and  sliding  with  fijiite 
relative  velocities  against  those  surrounding  them.  These 
slidings  develop  resbtances  incomparably  greater  than  the 
viscous  resistance  due  to  movements  varying  continuously  from 
point  to  point.  The  movements  which  produce  the  phenomena 
commonly  ascribed  to  fluid  friction  must  be  regarded  as  rapidly 
or  even  suddenly  varying  from  one  poiut  to  another.  The 
internal  resbtances  to  the  motion  of  the  fluid  do  not  depend 
merely  on  the  general  velocities  of  translation  at  different  points 
of  the  fluid  (or  what  Boussinesq  terms  the  mean  local  vdocities), 
but  rather  on  the  intensity  at  each  point  of  the  eddying  agitation. 
The  problems  of  hydraulics  are  therefore  much  more  complicated 
than  problems  in  which  a  regular  motion  of  the  fluid  b  assumed, 
hindered  by  the  vbcosity  of  the  fluid. 

Relation  of  Pressure,  Density,  and  Tbmpbratdre 

OF  Liquids 


i  5.   Utiils  of  Vaiumt. — In  practical  calculati 
and  gallon  are  lai^ly  used,  and 
'  =  1000  lit      ■      ""' 


the  cubic  foot 
the  litre  and 

,     _ ,  .  „  I w  exclusively 

used  in  England,  but  the  United  States  have  retained  the  old  English 
wine  gallon. 


cubic  metre  ( =  1000  li 


mperial  g 
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I  (III),  fi.         ■•  (t-aid  Imp.  Kollon*       *  7481  l''^-  kbUom. 

I  imii.  KHilitn   •■  u-trHi5i:ul>.  Ft.  "t  'loo  U.S.  gallon 

I  U.S.  nMon    -  o-i.ia:  i-iil).  ft. 

1  llira  ■  ' 

Ptniity  of  Walfr.—WuivT  nt  S3*  F.  oo'l  ordinary  prcaiure  contains 
rij'4  tt>  |>or  cull,  (t,,  or  to  lb  |>cr ImiKriul  KuUon  at  63°  F.  The  litre 
c-niiiHln*  line  kilojtmm  of  wuirr  at  4°  C!.  or  looo  kilugrama  per  cubic 
nii'trr.  Klvrr  hikI  uprliig  wnicr  I*  not  ncnHibly  dcntcr  than  pure 
wiitpr.  liul  uvrniKC'  wu  wnlrr  nveiBliri  64  lb  per  cub.  ft.  at  53'  F. 
Thi<  wcialil  i>r  wnli-r  |kt  rubic  unit  will  lie  denoted  by  G.  Ice  free 
tnim  nir  wrlitlm  *,J-in  lb  p.r  rub.  ft.  (Lcduc). 

I  It.  I'omprtjsihilily  of  Liquids. — The  mo*t  accurate  experiments 
kIiiiw  lliut  lli|lilili  nrc  wiliiibly  comprenwd  by  very  great  prcsaurcB, 
Hiul  thnt  tip  lo  n  prcKRurc  »[  bs  ntmoHuhurei,  or  about  looo  tb  per 
IK).  In.i  llip  ciiniiirrHlun  is  prupurtiminl  to  the  prciwurc.  The  ctiicf 
n-miltn  »f  cKiH'rmieiit  nrc  siveii  in  the  followins  tnblc.  Let  Vi  be 
.Mliinif  ii[  It  ll(|ui<l  in  ciitilf  ftvt  undo  '    " 


I  of  the  i 


L     ?1 


iressure 


•aim  l»   (V,-V,)/V,.  and  th<- 

Pi  —  P\  l<>  tni*  ■'iu>i<'ttl  coniprvMion  \»  K'nul)ly  constant. 
»-tfi-frlVi/(V,-Vi}  i*  nmwont.  This  constant  is  1 
flitolU'iiy  of  viiluiiic.    with  the  nutation  of  the  diffuruntial  cbIcuIue 

».V(-^)-v^. 

I  of  t'o/HMf  of  Liqiidt. 


fan.on. 

Oersted. 

Colladon 
and  Sturm. 

Water    .     . 
Seawoter    . 
Mrrt'tiry 
Oil    .     .     . 
AK'.>h..l 

4S.'W>.»»oo 

5J,l)<Kl,0OO 

7"5..10".t>oo 
44.0^,000 
■lJ,<it».w)o 

43,900.000 

4j,6(>o,ooo 
6j6,  1 00,000 
33,100,000 

44,090.000 
604,500.000 

A<,-c»r<linit  to  the  experimenti  o(  Gra___.  _  _  ^ 

water  diinintslies  «*  the  temperature  increases,  while  that  of  t' 
«lci>hol  and  chlorvifiirm  la  increased. 


liMn|ter«i(ur*  t«  wo  Mnall  that  it  utay  generally  be  neglected  in  ordinary 
hnitwtilic  CAkulatiun*.  yvt  it  shuuUt  be  noted  that  there  is  a  change 
«f  \-\)lume  whk'h  shtHilil  Ite  allow-ed  for  in  very  exact  calculations. 
The  v'ttlties  ot » tn  the  folhjwina  short  table,  which  givt«  data  enouch 
(or  K\-ilr«ulk'  puriuMe*.  an  loRen  from  Pirofctaor  Eventt's  Sfikm 
•tf  Vmtit. 


litmitfiif 

n'oMrat 

i>mp<fM«» 

'■Tk- 

r^Vrf 

G 

i>« 

I^l4v 

■S"- 

Om. 

Fkte. 

0 

iiO 

'V*i/i»4 

M-4t; 

m 

ftS-O 

■wSi7i 

hj-3l6 

<>)>M<Ht 

M-4JO 

a 

•'W7'*.W 

.W-ft 

■WMU^ 

*^»'4i,l 

J4 

;?■» 

.<»7lSo 

tu-ifti 

i 

.^-4 

t-tyxHHH 

M-4t4 

Jti 

J(t-3 

ij.4 

■»xv3;<) 

fcj  J« 

4 

.»•■» 

i-«*»i3 

w-415 

ftj-mo 

S 

4(H. 

|t«.HWX\f 

""•4^4 

44-(( 

•«*W)\J 

ftj-4JJ 

■o*!'^ 

8 

44* 

•«*>Ht. 

W-4JI 

HH 

■0>U,«i 

•«*>!'*» 

(u-4iS 

■<»\tS 

« 

4(t-4 

•«»>.\tr 

W-4'4 

lit 

xMU^I 

-»i;^i 

0J-4(N 

« 

s>s 

•»»*<v 

tvi-4v\t 

u« 

•oS.VV* 

\a 

■^*iJM 

M-,WT 

■*sor5 

«-4 

■*>i44.* 

to-,».*j 

T* 

14 

?:■» 

-«N,<tlJ 

M\<|l^l 

j<iti 

•*k»irj> 

-o:"*5 

tw-t.r4 

^^ 

*yvS 

■«»»M5 

hi  •,«-,( 

ftj>(. 

•«*<-5,M 

tO\VV\ 

♦^ 

«*♦ 

■W55: 

w-irs 

*v».4 

-«>*<N^- 

M-Mt 

ti) 

■^•^.-.1 

ft.--.wo 

' 

TV  «<^l>t  |V«  •-^tl'w- 1\>4  Im«  btv«  CAk-ulsNtl  frMn  tbe  vslues  «t 
*,.wihej>»uiM)^tKWitMt  tv~uK«  ..■««*(«*t*»j'F4tir»*<c-4J5!S. 
K,<  ,'«\';»vj«\  ^•»^.•HUt».^«w  >«  hwtnitttkTs.  iSc  licnsity  v«  wAtvr  ,«^.vh 
»(■.'. im«t>i»X'lw  .t«^**sw»t«\(  bv  the  i^wK-i  v"-*  wiUhewltwiat  m-** 
(xt  ,-.it\  It.,  »\>.h  i*  its  <W«^ty  At  k^*  FAhr,  It  "mv  ty  n.HvJ  abo 
tJwt  ».■*  «t  V*  Fjihr.  vvNMjiin*  V\\  >  pw  c«K  h.  Tbe  nhK»  ^"i  / 
*«■  »l*r  dirnsatie*  in  («im«>es  j**  csiSc  x-reiimrtt*, 

vntt."*!  5>n*  >ntivyh»,W  intv*  a  &.;s>»i  *t  *n\-  fwai  T  .^.  jt'^  TVn 
I V  >t;»i,l  »i"  (iar  ia  tV  JMif*  l\'  >  Vcwr^  "XX  soA  ti«»  slw  i»«smj« 
Av  t\^  (V  vv^unitt  »■  t  V  }■«(*  *-x».-;S-  tuiljL^-«»  tV  r«>(ssare  iie  its 

t,.,>x'Mhl  *,-vi:r*tv-.\  }\«fsIW  i\'  tSe  .r-Ttv^ioo  i-i  ;»,-«»,■*:,  or  tl»e 
w;\*,-*  ,>!  ?V  liv;.  s-  «i  iV  — vsk;^  .v  iV  ■.'i-.'w  »-.V.  ^*«  *•;  ■-f.o(rv* 


(KINEMATICS  OF  FLUIDS 

the  height  h  of  the  coltimn  is  a  measure  of  tbe  pressure  at  the  point 
P.  Let  u>  be  the  area  of  section  o(  the  pipe,  h  the  heij^ht  ot  the 
pressure  column,  p  the  intensity  of  pressure  at  P;  then 


Relation  OF  PKSsstiRE,  Teuperature,  and  Density  op  Gases 
i  g.  Rdaiion  of  Pressure.   Volume,   Temperature  and  Density  in 
Compressible  Fiuias. — (' — '      -    ■-'  -  -    -■--   =- -     »     ■ 

steam  are  so  similar  to 
those  relating  to  the  flow 
of   water   that    they   are 

together.  It  is  neces- 
sary, therefore,  to  state  aa 
briefly  as  possible  the 
properties  ot  compres- 
sible fluids  90  far  a&  know- 
ledge of  them  is  requisite 
in  the  solution  of  these 
problems.  Air  may  be 
taken  as  a  type  of  these 
fluids,  and  the  numerical 
data  here  given  will  relate 
to  air.  Fig.  3. 

Rilation      of    Pressure 
and    Volumt  at   Constant   Temperature. — At  constant   temperature 
the  product  of  the  pressure  p  and  volume  V  of  a  given  quantity  of 
air  is  a  constant  (Boyle's  law). 

Let  pt  be  mean  atmospheric  pressure  <]il6-8  lb  per  sq.  ft.),  V| 
the  volume  of  I  tb  of  air  at  33°  Fahr.  under  the  pressuie  p\.    Tbes 
f*V,-3«ar4-  (1) 

If  Gt  is  the  weight  per  cubic  foot  of  air  in  the  ame  conditions, 

G.-i/V.-aii6-8/2fi2i4— 08075.  (3) 

For  any  other  pressure  p,  at  which  the  volume  of  I  lb  is  V  and  the 
weight  per  cubic  foot  is  G,  tbe  temperatuie  being  33°  Fabr., 

pV-plG-afa\\\  or  0=^/26314.  (3) 

Chamft  of  Pressure  or  Volume  by  Ckante  of  Tempemiure. — Let  pt, 
W  G*,  OS  before  be  the  pressure,  the  volume  of  a  pound  in  cubic  feet, 
and  the  wdght  of  a  cubic  foot  in  pounds,  at  ja"  Fahr.  Let  p,  V,  G 
be  the  same  quantities  at  a  temperature  I  (measured  strictly  by  the 
air  themtometer,  the  degrees  of  wfakh  differ  a  little  ftmn  tboee  of 
a  mercurial  theraiometer).    Tlien,  by  experiment, 

CV-i.,V.(46o.6-|-J),(46o-6-l-3i)-MV/«,  (4) 

wheie  r,  r%  an  the  temjperatures  1  and  33°  reckoned  from  tbe  absolute 
aera,  whicli  is  —460-6*  Fahr.; 

pG-^r-Gm:  Ua) 

G-t^^pf.  (O 

If  ^-3116-8.  G*o-o8a75.  r«-46o4-f 33 -492-6.  then 
pC-Si*T. 


11.  ViSEMATICS  OF  FLUIDS 
S  10.  Mo\-iiig  fluids  as  caminoit]>-  observed  are  convenkaLly 
classified  thus: 

(i)  Stntimu  are  moving  masses  of  indefinite  length,  completely 
or  incompletely  bounded  latcnlty  b]~  solid  boundaries.  niieD 
the  solid  boundaries  are  complete,  tbe  flow  is  said  to  take  place 
in  a  pipe.  Whm  the  soUd  boundary  is  inctuuplete  and  leaves 
the  upp«  surface  of  tbe  fluid  hw.  it  is  tenned  a  sbeatn  bed  or 
cbanoe]  or  canaL 

^i^  .\  sitvam  bounded  btenlh'^  by  difieicntly  moving  flsid 
ot  the  same  kiitd  is  texmed  a  avrmt, 

t.;^  A  jit  is  a  stream  bounded  br  fluid  of  a  diflcfent  kind- 
V4^  .\n  AJiy.  wta  or  MUnpnui  a  a  mass  ol  duid  ibe  paiticics 
vtf~  whicb  are  moving  cimiUrh-  or  spirally. 

,5^  In  a  stream  ««  may  ofieu  legard  Ute  parttcks  as  flowi^ 
ak>af  deiaite  paUts  in  sfucc  A  chain  of  parades  io^ia-r^f 
!  fa>.~h  other  akiag  scch  a  coosuai  fuUi  may  be  tensed  a  i^^ 
•  aUmee:  w  denmitary  sucuo. 

$  11.  ..^viuT  t»i  Z'KiMtatr.  r%i---r^  erne  l'i'*t«i.  if/mw. — Tbeie- 
4JV  twt>  <;-dte"  isrlact  waj-j  ot  tiMTir^  t:>\irv»ij-r.i=x-ii  <;-jesa.-t-s. 
\\>  wav  cis^er  fix  atteet*.*  o«i  a  pi-ec  moss  ot  *=>i  a=a  ctcsiLafr 
iw  c^Li^es  ot  piKsio.'w  aai  «o«i?'  =;>;»  t^  *.-:i-e  ,-«  lie  sszvfws 
»  wiKi  it  K  scbwtei  <c  w*  :a»y  ^t*  lepcii  t.-  a  t^^  r*^ 
;v»ti,-ic  c«  jca.-e.  a»i  i-,-cK»i»  tbe  v.-»-.23e  a^i  ejcj.*  *"  ;i»  r-ii 
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I/,  in  following  a  ziveii  [lath  ab  {fiff.  4),  a  mass  of  water  a  has  a 
constant  velocity,  tfie  motion  is  said  to  be  uniform.  The  kinetic 
energy  of  the  mass  a  remains  unchanged.  If  the  velocity  varies 
from  point  to  point  of  the  path,  the  motion  is  called  varying  motion. 
If  at  a  given  point  a  in  space,  the  particles  of  water  always  arrive 
with  the  same  velocity  and  in  the  same  direction,  during  any  given 
time,  then  the  motion  is  termed  steady  motion.  On  the  contrary, 
if  at  the  point  a  the  velocity  or  direction  varies  from  moment  to 
^  moment  the  motion  is  termed 

unsteady.    A  river  which  ex- 

.  nsteady   motion   so   long   as 
pjQ   ,  "  the  slope  and  form  of  the  bed 

*  ^  is    changing.       It,     however, 

tends  always  towards  a  condition  in  which  the  bed  ceases  to  change, 
and  it  is  then  said  to  have  reached  a  condition  of  permanent  regime. 
No  river  probably  is  in  absolutely  permanent  regime,  except  perhaps 
in  rocky  channels.  In  other  cases  the  bed  is  scoured  more  or  less 
during  the  rise  of  a  flood,  and  silted  again  during  the  subsidence  of 
the  flood.  But  while  many  streams  of  a  torrentiS  character  change 
the  condition  of  their  bed  often  and  to  a  large  extent,  in  others  the 
changes  are  comparatively  small  and  not  easily  observed. 

As  a  stream  approaches  a  condition  of  steady  motion,  its  regime 
becomes  permanent.  Hence  steady  motion  and  permanent  regime 
are  sometimes  used  as  meaning  the  same  thii^.  The  one,  however, 
is  a  definite  term  applicable  to  the  motion  of  the  water,  the  other  a 
less  definite  term  applicable  io  strictness  only  to  the  condition  of 
the  stream  bed. 

{  13,  Theoretical  Notiotu  on  the  Motion  of  H'afer.—The  actual 
motion  of  the  particles  of  water  is  in  most  cases  very  complex.  To 
amplify  hydrodynamic  problems,  simpler  modes  of  motion  are 
assumed,  and  the  results  of  theory  so  obtained  are  compared  ex- 
perimentally with  the  actual  motions. 

Motion  in  Plane  Layers.—Thc  simplest  kind  of  motion  in  a  stream 
is  one  in  which  the  particles  initially  situated  in  any  plane  cross 
section  of  the  stream  con- 
tinue to  be  found  in  plane 
cross  sections  during  the 
subsequent  motion.  Thus, 
if  the   particles  in  a    thin 

tilane  layer  oi  (fie,  5)  are 
□und  asain  in  a  tnin  plane 
layer  a'5'  after  any  interval 
of  time,  the  motion  is  said 
to  be  motion  in  plane  layers.  In  such  motion  the  internal  work 
in  deforming  the  layer  may  usually  be  disregarded,  and  the  resist- 
ance to  the  motion  is  confined  to  the  circumference. 

Laminar  Motion. — In  the  case  of  streams  having  solid  boundaries, 
it  is  observed  that  the  central  parts  move  faster  than  the  lateral 
parts.  To  take  account  of  these  differences  of  velocity,  the  stream 
may  be  conceived  to  be  divided  into  thin  laminae,  having  cross 
sections  somewhat  similar  to  the  solid  boundary  of  the  stream,  and 
alidiog  on  each  other.  The  different  laminae  can  then  be  treated 
as  having  differing  velociries  according  to  any  law  either  observed 
or  deduced  from  uieir  mutual  friction.  A  much  closer  approxima- 
tion to  the  real  motion  of  ordinary  streams  is  thus  obtained. 

Stream  Line  Motion. — In  the  preceding  hypothesis,  all  the  particles 
in  each  lamina  have  the  same  velocity  at  any  given  cross  section  of 
the  stream.  If  this  assumption  is  abandoned,  the  cross  section  of 
the  stream  must  be  suppoeed  divided  into  indefinitely  small  areas, 
each  representing  the  section  of  a  fluid  filament.  Then  these  lila- 
meots  may  have  any  law  of  variation  of  velocity  assigned  to  them. 
If  the  motion  is  steady  motion  these  fluid  filaments  (or  as  they  are 
then  termed  stream  lirtes)  will  have  fixed  positions  in  space. 

Periodic  Unsteady  Motion. — In  ordinary  streams  with  rough 
boundaries,  it  is  observed  that  at  any  given  point  the  velocity  varies 
from  moment  to  moment  in  magnitude  and  direction,  but  that  the 
average  velocity  for  a  sennbic  period  {say  for  5  or  10  minutes) 
varies  very  little  either  in  magnitude  or  velocity.     It  lias  hence 


S 


Fig.  6. 


been  conceived  that  the  variations  of  direction  and  magnitude  of 
the  velocity  are  periodic,  and  that,  if  for  each  point  of  the  stream  the 
mean  velocity  and  direction  of  motion  were  substituted  for  the 
actual  more  or  less  varying  motions,  the  motion  of  the  stream 
■xiight    be    treated    as    steady    stream    line    or    steady    lamii 


be  the  velocity  of  the  fluid,  Then  the  volume  flowing  through  the 
surface  A  in  unit  time  is 

Q=«V.  (I) 

Thus,  if  the  motion  is  rectilinear,  all  the  particles  at  any  instant  in 
the  surface  A  will  be  found  after  one  second  in  a  similar  surface  A', 
at  a  distance  V,  and  as  each  particle  is  followed  by  a  continuous 
thread  of  other  particles,  the  volume  of  flow  is  the  nght  prism  AA' 
having  a  base  u  and  length  V. 

If  the  direction  of  motion  makes  an  angle  9  with  tbe  normal  to 
the  surface,  the  volume  of  flow  is  represented  by  an  oblique  prism 
AA'  (fig.  7),  and  in  that  case 

Q.^Vcosff. 

If  the  velocity  varies  at  different  points  of  tbe  surface,  let  the  sur- 
face be  divided  into  very  small  portions,  for  each  of  which  the 


Fig.  7. 
velocity  may  be  reganled  as  constant.    If  da>  is  the  area  and  v,  or 
ti  cos  fl,  the  normal  velocity  for  this  elenient  erf  the  surface,  the 
volume  of  flow  is 

Q—fsdw,  Qtjv  cos  6  da, 
as  the  case  may  be. 

i  14.  Principle  of  Continuity, — If  we  con^der  any  completely 
bounded  fixed  space  in  a  movmg  liquid  Initially  and  finally  filled 
continuously  with  liquid,  the  inflow  must  be  equal  to  the  outflow. 
Expressing  the  inflow  with  a  positive  and  the  outflow  mtb  a  negative 
sign,  and  estimating  the  volume  of  flow  Q  for  all^the  boundaries, 
SQ  =  o. 

In  general  the  sfiace  will  remain  filled  with  fluid  if  the  pressure 
at  every  prfnt  remains  poeitive.  There  will  be  a  break  of  continuity, 
if  at  any  point  the  pressure  becomes  negative,  iadicatii^  that  the 
stress  at  tnat  point  is  tensile.  In  tbe  case  ui  ordinary  water  this 
statement  requires  modification.  Water  contains  a  variable  amount 
of  air  in  solution,  often  about  one-twentieth  of  its  volume.  This  air 
is  disengaged  and  breaks  the  continuity  of  tbe  Uquid,  IT  the  pressure 
falls  below  a  point  corresponding  to  its  tension.  It  \%  for  this  reason 
that  pumps  will  not  draw  water  to  the  full  height  due  to  atmo^>hertc 
pressure. 

Application  of  the  Principle  of  Continuity  to  the  case  of  a  Stream. — 
If  A],  At  are  the  areas  of  two  normal  cross  sections  of  a  stream, 
and  Vi,  V]  are  the  velocities  of  the  stream  at  those  sections,  then 
from  the  principle  of  continuity, 

ViA,-VA: 

V^j»=A,/i  (2) 

that  is,  the  normal  velocities  are  inversely  as  the  areas  of  the  cross 
sections.  This  ia  true  of  the  mean  velocities,  if  at  each  section  tlie 
velocity  of  the  stream  varies.  In  a  river  of  varying  slope  the  velocity 
varies  with  the  slope.  It  is  easy  therefore  to  see  that  in  parts  of 
large  aoee  section  the  slc^ie  is  smaller  than  in  parts  of  small  cross 

If  we  conceive  a  space  in  a  liquid  bounded  by  normal  sections  at 
Ai,  Ai  and  between  Ai,  Ai  by  stream  tines  (fis-  &),  then,  as  there 
is  no  flow  across  the  stream  lines, 

V,/V,-A,/A„ 
as  in  a  stream  with  rigid  boundaries. 

In  the  case  of  compressible  fluids  the  variation  of  volume  due  to 
the  difference  of  pressure  at  the  two  sections  must  be  taken  into 


Fic.  8. 
If  the  motion  is  steady  the  weight  of  fluid  between  two 
___3ns  of  a  stream  must  remain  constant.  Hence  the  weight 
flowing  in  must  be  the  same  as  the  weight  flowing  out.  Let  Pi.  Pt 
be  the  pressures,  Pi,  Oi  the  velocities,  Gi,  Gi  the  weight  per  cubic  foot 
of  fluid,  at  cross  sections  of  a  stream  of  areas  Ai,  Aj.  The  volumes 
of  inflow  and  outflow  arc 

AiE>]  and  Aii%, 
and,  if  the  weights  of  these  are  the  same, 
GiAiH— G)Ati^; 
and  hence,  from  (5a)  i  9,  if  the  temperature  is  constant, 

^AiBi  -  ^AiHi.  ^  (3) 
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is  that  the  pressure  between  any  ti 


One  consequence  of  this  is  that  the  particles  can  have 
impressed  upon  them,  and  the  motion  of  such  a  fluid  is  irrotational. 
A  stream  line  is  the  line,  straight  or  curved,  traced  by  a  particle  in 
a  current  of  fluid  in  irrotational 


Fic.  9. 

each  stream  line  preserves  _  .  „    , 

Riarks  the  track  of  a  stream  of  particles  lorming  a  fluid  filament 
or  elementary^  stream.  A  current  in  steady  irrotational  movement 
may  be  conceived  to  be  divided  by  insensibly  thin  partitions  follow- 
ing the  course  of  the  stream  lines  into  a  number  of  elementary 
streams.  If  the  positions  of  these  partitions  are  so  adjusted  that 
the  volumes  of  flow  in  all  the  elementary  streams  are  equal,  they 
represent  to  the  mind  the  velocity  as  well  as  the  direction  of  motion 
of  the  particles  in  different  parts  of  tbe  current,  for  the  velocities 


'         1 


Fic.  10. 


Fig.  1 


Fig.  la. 

are  ioversely  proportional  to  the  cross  sections  of  the  elementary 
streams.  No  actual  fluid  is  devoid  of  viscosity,  and  the  effect  of 
viscosity  is  to  render  the  motion  of  a  fluid  sinuous,  or  rotational  or 
eddying  under  most  ordinary  conditions.  At  very  low  velocities 
in  a  tube  of  moderate  size  the  motion  of  water  may  be  nearly  pure 
stream  line  motion.  But  at  some  velocitv,  smaller  as  the  diameter 
of  the  tube  is  greater,  the  motion  suddenly  becomes  tumultuous. 
The  laws  of  ample  stream  line  motion  have  hitherto  been  investi- 
rated  theoretically,  and  from  mathematical  difficulties  have  only 
1  determined  for  certain  simple  cases.  Professor  H.  S.  Hele 
Shaw  has  found  means  of  exhibiting  stream 
line  motion  in  a  number  of  very  interesting 
cases  experimentally.  Generally  in  these  ex- 
I  ~..M-m~..r-  3  (jjij,  slieet  of  fluid  is  caused  to  flow 
wo  parallel  plates  of  glass.  In  the 
,  earlier  experiments  streams  of  very  small  air 
bubbles  introduced  into  the  water  current 
rendered  visible  the  motions  of  the  water.  By 
the  use  of  a  lantern  the  image  of  a  portion  of 
the  current  can  be  shown  on  a  screen  or  photo- 
graphed. In  later  experiments  streams  of 
coloured  liquid  at  regular  distances  were  intro- 
duced into  the  sheet  and  these  much  more 
clearly  marked  out  tlie  forms  of  the  stream 
lines.  With  a  fluid  sheet  o-oa  in,  thick,  the 
stream  lines  were  found  to  be  stable  at  almost 
any  required  velocity.  For  certain  simple 
cases  Professor  Hele  Shaw  has  ^own  that  the 
experimental  stream  lines  of  a  viscous  fluid  are 
so  far  as  can  be  measured  identical  with  the  calculated  stream  lines  of 
a  perfect  fluid.  Sir  G.  G.  Stokes  pointed  out  that  in  this  case,  either 
from  the  thinness  of  the  stream  between  its  glass  walls,  or  the 
slowness  of  the  motion,  or  the  high  viscosity  of  the  liquid,  or  from 
a  combination  of  all  these,  the  now  is  regular,  and  ^e  effects  of 
inertia  disappear,  the  viscosity  dominating  everything.  Glycerine 
gives  the  stream  lines  very  satisfactorily. 

Fic.  9  shows  the  stream  lines  of  a  sheet  of  fluid  passing  a  fairly 


Fig.  13. 
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diipshape  body  such  as  a  screwdiaft  strut.  The  arrow  shows  the 
direction  of  motion  of  the  fluid.  Fig.  10  shows  the  stream  lines  for 
a  very  thin  glycerine  sheet  passing  a  non-shipshape  body,  the 
stream  lines  being  practically  perfect.  Fig.  11  shows  one  u  the 
earlier  air-bubble  experiments  with  a  thicker  sheet  of  water.  In 
break  up  behind  the  obstruction,  forming 
2  shows  the  stream  lines  of  a  fluid  passing 
sudden  enlargement  of  a  pipe.  Lastly, 
ines  of  a  current  pa s^ng  an  oblicjue  plane. 
the  Nature  of  the  Surface  Re- 
..  Pipes  and  on  Ships,"  Trans.  Inst.  Naval  Arch.  (1897). 
"  Investigation  of  Stream  Line  Motion  under  certain  Experir 


S  16,  When  a  liquid  issues  vertically  from 
a  jet  which  rises  nearly  to  the  level  of 
in  the  vessel  from  which 
it  flows.  The  difierence 
of  level  ftr  (fi^.  14)  is 
so  small  that  it  may  be 
at  once  suspected  to  be 
due  either  to  air  resistance 
on  the  surface  of  the  jet 
or  to  the  viscosity  of  the 
liquid  or  to  friction  against 
the  sides  of  the  orifice. 
Neglectina  for  the  moment 
this  small  cjuantity,  we 
may  infer,  from  the  eleva- 
tion of  the  jet,  that  each 
molecule  on  leaving  the 
orifice  po^essed  the  velo- 
city required  to  lift  it 
against  gravity  to  the 
height  h.  From  ordinary 
dynamics,  the  relation 
between  the  velocity  and 
height  dS  projection  is 
given  by  the  equatioa 

v  =  ^|^^.  (i) 

As  this  velocity  is  nearly 
reached  in  the  flow  from 
well-formed  orifices. 


^ 


-^'^-. 
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Fig.  14, 

called  the  theoretical  velocity  of  discharge.    This  relation 

ivas  first  obtained  by  Torricelli- 

If  the  orifice  is  of  a  suitable  conoidal  form,  the  water  issues  in 
filaments  normal  to  the  plane  of  the  orifice.     Let  w  be  the  area  of 
the  orifice,  then  the  discharge  per  second  must  be,  from  eq.  (i), 
Q=uo^uV32h  nearly.  (a) 

This  is  sometimes  quite  improperly  called  the  theoretical  dis- 
charge for  any  kind  of  orifice.  Except  for  a  well-formed  conoidal 
orifice  the  result  is  not  approximate  even,  so  that  if  it  is  supposed 
to  be  based  on  a  theory  the  theory  is  a  false  one. 

Use  of  the  term  Head  in  Hydraulics.— The  term  head  is  an  old 
millwright's  term,  and  meant  primarily  the  height  through  which  a 
mass  of  water  descended  in  actuating  a  hydraulic  machine.  Since 
the  water  in  fig.  14  descends  through  a  height  h  to  the  orifice,  we 
may  say  there  are  h  ft.  of  head  above  the  orifice.  Still  more  generally 
any  mass  of  liquid  k  ft.  above  a  horizontal  plane  may  be  said  to  have 
h  ft.  of  elevation  head  relatively  to  that  datum  plane.  Further, 
since  the  pressure  6  at  the  orifice  which  produces  outflow  is  connected 
with  k  by  the  relation  p/G'^h,  the  quantity  */G  may  be  termed 
the  pressure  head  at  the  orifice.  Lastly,  the  velocity  v  is  connected 
with  k  by  the  relation  p'/2g  =  fc,  so  that  t^/2|  may  be  termed  the 
head  due  to  the  velocity  v. 

S  17-  Coefficients  of  Vtiocity  and  Resistanc*. — As  the  actual  velocity 
of  discharge  differs  from  -^igh  by  a  small  quantity,  let  the  actual 
velocity 

....<.vl5».  (3) 

where  c.  is  a  coefficient  to  be  determined  by  experiment,  called  the 
coefficient  oj  velocity.    This  coefficient  is  found  to  be  tolerably  c 
stant  for  different  heads  with  well-formed  simple  orifices,  and  it  — 
often  has  the  value  097. 

The  difference  between  the  velocity  of  discharge  and  the  velocity 
due  to  the  head  may  be  reckoned  in  another  way.  The  total  hdght 
h  causing  outflow  con^sts  of  two  parts — one  part  h,  expended 
effectively  in  jiroducing  the  velocity  of  outflow,  another  K  in  over- 
coming the  resistances  due  to  viscosity  and  friction.    Let 

K  =  c^t, 
where  c,  U  3,  coefficient  determined  by  experiment,  and  called  the 
coefficient  of  resistance  of  the  orifice.     It  is  tolerably  constant  for 
different  heads  with  well-formed  orifices.    Then 
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The  relation  between  c  and  c,  for  any  oriGce  b  eadly  found : — 

c.  =  ^llih+cr)i.  (5) 

^-iW-i.  (5") 

Thuaif  £.>=  0-97,  then  Cr- 0-0628.    That  is,  for  such  an  orifice  about 
61%  of  the  head  is  expended  in  overcoimog  fric^nal  resistances 

Coeffieimt  of  Controctitm — Sharp-edged  Orifices  in  Plane  Surfaces. — 
When  a  jet  issues  from  an  aperture  in  a  vessel,  it  may  either  spring 

''4 


<^ 


%A 


Fig.  15. 

clear  from  the  inner  edge  of  the  orifice  as  at  a  or  6  (fig.  15),  or  it 

may  adhere  to  the  sides  of  the  orifice  aa  at  c.    The  former  condition 

will  be  found  if  the  orifice  is  bevelled  outwards  as  at  a,  so  as  to  be 

sharp  edged,  and  it  will  also  occur  generally  for  a  prismatic  aperture 

like  0,  provided  the  thickness  of  the  plate  in  iriuch  the  aperture  is 

formed  is  less  than  the  diameter 

of  the  jet.    But  if  the  thickness 

is  greater  the  condition  shown 

at  c  wUI  occur. 

When  the  discharge  occurs 

as  at  a  or  b,  the  filaraeats  con- 

veiging    towards    the    orifice 

continue  to  conver^  bevond 

it,  ao  that  the  section  of  the 

iet  where  the  filaments  have 

become  parallel  is  smaller  than 

the  section  of  the  orifice.    The 

inertia  of  the  filaments  oppoees 

sudden    chaise    of    direction 

of  motion  at  the  edge  trf  the 

orifice,   and   the   convergence 

continues   for   a  distance   of 

about  half  the  diameter  of  the 

orifice  beyond  it.    I^t  u)  be  the 

area  of  the  orifice,  and  Ciw  the  area  of  the  jet  at  the  ptrint  where 

convergence  ceases;  then  c,  is  a  coefhcient  to  be  determined  experi- 

meDtally  for  each  land  of  orifice,  called  the  cotguitnt  of  contraction. 

When  the  orifice  is  a  sharp-edged  oriGce  in  a  plane  surface,  the 

value  of  c.  is  on  the  average  0'64,  or  the  section  of  the  jet  is  very 

nearly  five-eighths  of  the  area  of  the  orifice. 

Coefficient  of  Discharge. — In  applvii^  the  general  formula  Q=«ii 

to  a  stream,  it  is  assumra  that  the  filaments  have  a  common  velocity 
V  normal  to  the  section  u.    But  if 
the  jet  contracts,  it  is  at  the  con- 
tracted section  of  the  jet  that 
;  the  direction  of  motion  is  normal 

^  jet.    Hence  the  actual  discharge 
'   when  contraction  occurs  is 

:  or  simply,  if  c  =  m:<, 

■  where  c  is  called  the  coefficient 

■  of  diicharge.  Thus  for  a  sharp- 
edged  plane  orifice  c  =  0-97  X 
0-64  =0' 63. 

S  18.  ExperimenUU  Determina- 
tion of  c,  c,,   and  c. — The  co- 
efficient    of    contraction    c,     is 
Pj_      -  directly  determined  by  measur- 

rt(..  ID.  jjjg  ^^   dimensions  of   the  jet. 

For  this  purpose  fixed  screws  of  fine  pitch  (fig.  16)  are  convenient. 
These  are  set  to  touch  the  jet,  and  then  the  distance  between  them 
can  be  measured  at  leisure. 

The  coefficient  of  velocity  is  determined  directly  by  measuring 
the  parabolic  path  of  a  horizontal  jet- 
Let  OX,  OY  (fig.  17)  be  horizontal  and  vertical  ajies,  the  origin 
being  at  the  orifice.    Let  h  be  the  head,  and  x,  y  the  coordinates  of 
a.  point  A  on  the  parabolic  path  of  the  jet.    If  Si  is  the  velocity  at 


the  orifice,  and  I  the  time  in  which  a  particle  moves  from  O  to  A, 

then 

^..    .  x~v.l;y=\gfi. 

Eliminating  I, 

^  t.-V(i*'/2y). 

Then 

c-WV(2g«=V(^/4yA). 

In  the  case  of  large  orifices  such  as  weirs,  the  velocity  can  be 
directly  determined  by  using  a  Pilot  tube  (5  144). 

The  coefficient  of  discharge,  which  for  practical  purposes  is  the 
""=*  important  of  the  three  coefficients,  is  best  determined  by  tank 


the  flow  from  the 
given  orifice  in  a 
suitable  time.  If 
Q  is  the  discharge 
measured  in  the 
tank  per  second, 
then 

C=QM(.2£h). 

Measurements  of 
this  Idnd  though 
simple  in  principle 
are  not  free  from 

d^fficuft'^ies,  a'iid  ' 

require  much  care. 

In  fig.  18  is  shown 

an  arrangement  of 

measuring      tank.  pjQ   17 

The  orifice  is  fixed 

in  the  wall  of  the  dstem  A  and  discharges  either  into  the  waste 

channel  BB,  or  into  the  measuring  tank.    There  is  a  short  trough 

on  rollers  C  which  when  run  under  the  jet  directs  the  discharge 

into  the  tank,  and  when  run  back  again  allows  the  discharge  to  drop 


Fig.  18. 

into  the  waste  channel.  D  is  a  ttilliiw  screen  to  prevent  Station 
of  the  surface  at  the  measuring  ixnnt,  E,  and  F  is  a  discharge  valve 
for  emptying  the  measuring  tank.  The  rise  of  level  in  the  tank,  the 
time  ol  the  How  and  the  bead  over  the  orifice  at  that  time  must  be 
exactly  observed. 

For  well  made  sharp.e(^ed  orifices,  small  relatively  to  the  water 
surface  in  the  supply  reservoir,  the  coefficients  under  different 
conditions  of  head  are  pretty  exactly  known.  Suppose  the  same 
quantity  of  water  is  made  to  flow  in  succession  tnrough  such  an 
orifice  and  through  another  orifice  of  which  the  coefficient  is  re- 
quired, and  when  the  rate  of  flow  fa  constant  the  heads  over  each 
orifice  are  noted.  Let  hi,  ht  be  the  heads,  m,  «i  the  areas  of  the 
orifices.  c„  ct  the  coefficients.  Then  since  the  flow  through  each 
orifice  is  the  same 

Q-eiwV  (zgftO  -ciutV  (aeftt). 

Ct^cMM^ii.h,lkt). 

\  19.  Coefficients  for  Bdlmouths  and  Bellmoulhed  Ori/ices.~\(  an 

orifice  is  furnished  with  a  mouthinece  exactly  of  the  form  of  the 


..M** 


.I^ST?^ 


,    W D'l-tsd- « 


contracted  vein,  then  the  whole  of  the  contraction  occurs  within 
the  mouthpiece,  and  if  the  area  of  the  orifice  is  measured  at  the 
smaller  end,  c,  must  be  put  — I.  It  is  often  deurable  to  bellmouth 
the  ends  of  pipes,  to  avoid  the  loss  of  head  which ^ecaura  if  this  if 


bich  Bcaura  u  this  n 

by  Google 
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not  done;  and  such  a  bellmouth  may  also  have  the  form  of  the  con- 
tracted jet.  Fig.  19  shows  the  proportions  of  such  a  bellmouth 
or  bellmouthed  orifice,  which  approflmates  to  the  form  of  the  con- 
tracted jet  sufficiently  for  any  practical  purpose. 

For  such  an  orifice  L.  J.  Weisbach  found  the  following  values  of 
the  coefficients  with  different  heads. 


Head  over  orifice,  in  ft.=  ft 

■66 

1-64 

11-48 

55-77 

337-93 

CoefiBcient  of  velocity -c  . 
Coeflicieat  of  resistance—*^ 

:'J? 

■967 
■069 

■975 
■052 

■994 
■012 

■994 

As  there  is  no  contraction  after  the  jet  issues  from  the  orifice, 
Cc  =  l,  c  =  c;   and  therefore 

5  20.  Coefficients  for  Sharp-edged  or  virtually  Skarp-ed^ed  Orifices. — 
There  are  a  very  large  number  of  measurements  of  discharge  from 
sharp-edged  orifices  under  different  conditions  of  head.  An  account 
(rf  these  and  a  very  careful  tabulation  of  the  average  values  of  the 
coefficients  will  be  found  in  the  Hydraulics  of  the  late  Hamilton 
Smith  (WUey  &  Sons,  New  York,  1886).  The  following  short  table 
alwiracted  from  a  larger  one  will  give  a  fair  notion  of  how  the  co- 
efficient varies  according  to  the  most  trustworthy  of  the  experiments. 

Coefficient  of  Discharge  for  Vertical  Circular  Orifices,  Sharp^ged, 
mth }ree  Discharte  into  the  Air.    Q=cwil{2gh). 


Head 

measured  to 

Centre  of 

Orifice. 


Diameters  of  Orifice. 


I    -04   I    -10   I    -ao   I     -40   I    -60    I 


■601 


■599 


■596 


■596 


■594 


At  the  same  time  it  must  be  observed  that  differences  of  sharpness 
in  the  edge  of  the  orifice  and  some  other  circumstances  affect  the 
results,  BO  that  the  values  found  by  different  careful  experimenters 
are  not  a  little  discrepant.  When  eMct  measurement  of  flow  has 
to  be  made  by  a  sharp-edRed  orifice  it  is  desirable  that  the  coelBcient 
for  the  particular  orifice  should  be  directly  determined. 

The  following  results  were  obtained  by  Dr  H.  T.  Bovey  in  the 
laboratory  of  McGill  University. 

Coefficient  of  Discharge  for  Sharp-edged  Orifices. 


FonnotOrifin.                                                | 

Squ, 

H. 

"ffsa-.r- 

"■ai-^s"' 

cuUr. 

SidB 

.^, 

ymial. 

i,. 

.u^. 

■6io 

■627 

■Azfl 

.64a 

66, 

■664 

■636 

:a8 

■620 

SfJ 

■<>%(> 

■tv 

■6SI 

■616 

'61S 

■fi29 

.641 

■643 

■62T 

6 

■607 

■61 4 

■616 

-636 

.fi77 

■617 

■637 

■630 

8 

•606 

■611 

■614 

-b2T 

■6« 

■6M 

■6,1,S 

■619 

■604 

■ftll 

■622 

■621 

6,, 

611 

•618 

■604 

■610 

■621 

6,0 

■630 

■603 

■610 

'611 

■620 

■622 

■bv> 

■610 

■617 

•610 

-611 

•620 

•621 

-616 

■603 

■609 

-611 

■620 

•621 

■62, 

•616 

The  orifice  was  o^i96  sq.  in.  area  and  the  reductions  were  made 
with  £  =  32^I76  the  value  for  Montreal.  The  value  of  the  coefficient 
appears  to  increase  as  (perimeter)  /  (area)  increases.  It  decreases 
as  the  head  increases.     It  decreases  a  little  as  the  size  of  the  orifice 


Very  careful  experiments  by  J.  G.  Mdr  (Proc.  Inst.  Civ.  Eng. 
Ixxxiv.)  on  the  discharee  from  circular  orifices  gave  the  results 
shown  on  top  of  next  column. 

The  edges  of  the  orifices  were  got  up  with  scrapers  to  a  sharp 
square  edge.  The  coefficients  generally  fall  as  the  head  increases 
and  as  the  diameter  increases.  Professor  W.  C.  Unwin  found  that 
the  results  agree  with  the  formula 

c=o-6o7s+o-oo98/Vfc-o-oo37ii, 
where  k  is  in  feet  and  d  in  inches. 


Contents  of  Discharge  from  Circular  Orifices. 

Temperature  31"  to  S5  ■ 

Head  in 
feet 

Diameters  of  Orifices  in  Inches  (d). 

*. 

■  1  "  1  "  1  ■'  1  '  h'  h'  1 "'  1  ' 

Coefficients  (c). 

.6ifi 

■fiifi 

■610 

•6)6 

■fil2 

■607 

■607 

■609 

■604 

■609 

■ftn 

■610 

■bos 

■60s 

1-50 

■610 

■(111 

■hod 

■610 

■607 

■b03 

■607 

■bos 

1-75 

■bia 

■ftll 

■ftri 

■60s 

■fill 

■bos 

■609 

■613 

■609 

■bog 

■604 

■604 

■60s 

The  following  table,  compiled  by  J.  T.  Fanning  {Treatise  on  Water 
Supply  Engyieering),  gives  values  for  rectangular  orifices  in  ver- 
tical plane  surfaces,  tne  head  bein^  measured,  not  immediately 
over  the  orifice,  where  the  surface  is  depressed,  but  to  the  still- 
water  surface  at  some  distance  from  the  orifice.  The  values  were 
obtained  by  graphic  interpolation,  all  the  most  reliable  ex- 
periments being  plotted  and  curves  drawn  so  as  to  average  the 
discrepancies. 


Kai\o 

BitiootHciibl  to  Width.                                       1 

• 

' 

' 

F«t. 

11 

a 

n 

il 

tl 

!i 

ii 

ii 

%t 

a 

** 

xt 

St 

0^2 

■6293 

-6334 

4 

•60W 

•6140 

■6150 

-6334 

■S9H4 

■6061 

J 

■5994 

-6074 

■6319 

■6328 

-6130 

-6000 

■6062 

•6323 

■6134 

■6006 

■6086 

'6168 

•6323 

■6324 

■6010 

■6090 

■6I72 

■6320 

■6320 

■6140 

■6018 

■609s 

■6112 

■6187 

■6026 

■6100 

■617a 

■61 1 3 

7S 

■61 86 

.614s 

■6033 

■6103 

■6168 

.6307 

■6183 

■6144 

■6104 

■6166 

2S 

-6180 

■6143 

■6029 

■6103 

■6161 

■6293 

■6290 

■6176 

■6041 

■6102 

■6157 

■6278 

■6046 

■6101 

■61 SS 

■6273 

■6170 

■6112 

■6048 

■6100 

-6153 

■6267 

3'S 

■6250 

■6160 

-6123 

■6050 

■6094 

■6146 

■6254 

■6354 

■6245 

'6150 

■61 10 

-botts 

■6136 

■6236 

■6236 

4-5 

■61  ■(8 

'6100 

■6044 

■6038 

■6074 

-6125 

•6222 

-6222 

5 

6208 

■6124 

-6088 

■6061 

-61 14 

■6202 

■6302 

■6158 

■6ob3 

■6020 

■6044 

■608? 

■biS4 

■61 S4 

I 

■6124 

•6012 

-6110 

-6114 

■6090 

■6010 

■6022 

9 

■6060 

■6020 

■6014 

■6010 

■6015 

■6020 

■604s 

-6070 

■6010 

-6010 

'6010 

•6010 

-6060 

15 

•6040 

■6018 

■6010 

-6011 

-6012 

■6013 
■60IS 

■6033 

■6066 

20 

■6024 

■6012 

<60I2 

■6014 

■6074 

■6048 

■6014 

■6040 

■6083 

30 

■6054 

■6034 

•6017 

■6013 

■6018 

■6027 

■6044 

■6092 

35 

■6060 

■6039 

■6031 

■6014 

■6022 

■6032 

■6049 

■6103 

40 

•6066 

■6025 

■6015 

-6026 

■6037 

■6114 

■6oS2 

•6029 

6016 

■6030 

■612S 

50 

■6034 

■6035 

■6050 

■6070 

■6140 

5  31,  Orifices  with  Edges  of  Sensible  Thickness. — When  the  edges  of 
the  orifice  are  not  bevelled  outwards,  but  have  a  sensible  thickness, 
the  coefficient  of  discharge  is  somewhat  altered.  The  following 
table  gives  values  of  the  coefficient  of  discharge  for  the  arrangements 
of  the  orifice  shown  in  vertical  section  at  P,  Q,  R  (fig.  ao).  The 
plan  of  all  the  orifices  is  shown  at  S.  The  planks  forming  the  orifice 
and  sluice  were  each  2  in.  thick,  and  the  orifices  were  all  24  in.  wide. 
The  heads  were  measured  immediately  over  the  orifice.  In  this  case, 
Q=c6(H-ft)Vi3E{H-t-ft)/3|. 

S  23,  Partially  Suppressed  Contraction. — Since  the  contraction  of 
the  jet  is  due  to  the  convergence  towards  the  orifice  of  the  issuing 
streams,  it  will  be  diminished  if  for  any  portion  of  the  edge  of  the 
orifice  the  conveigence  is  prevented.  Thus,  if  an  internal  rim  or 
border  is  applied  to  part  of^the  edge  of  the  orifice  (fie.  3i),  the  con- 
ver^nce  for  so  much  of  the  edge  is  suppressed.  For  such  cases 
G.  Bidone  found  the  following  emfHrical  formulae  applicable^- 


uiae  applicable  ^-f 
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Table 

of  CotMU, 

eitts  of  Discharge  f 

)r  Rsclantular  VerliMl  Orificfs 

■  K, 

SC 

Head  ft 
above 

Onfice 

Height  of  Orifice,  H- A,  i 

nfeet. 

1 

1-31 

0-66 

0-16 

■■■            o-io                   1 

in  feet. 

P 

Q 

R 

P 

Q 

R 

P 

Q 

Q 

0-338 

0-S98 

0-648 

0-634 

0-665 

0-668 

0-691 

0-664 

0-666 

0-710 

0-694 

0-696 

■%7 

fXX) 

0657 

0-675 

687 

W»6 

0 

» 

0 

706 

his 

0-6S5 

0659 

0-64, 

0-674 

0-684 

690 

6,2 

Sih 

0-656 

0-641 

0-67J 

603 

69,S 

692 

7"9 

u 

7" 

1-968 

618 

0-649 

0-653 

0-640 

0-676 

0-679 

0-678 

695 

697 

710 

71a 

FKW 

:a 

0-638 

0-676 

0-673 

c 

704 

7«>.'i 

Soj 

0-637 

0-673 

0-675 

V)« 

0-620 

0632 

0.67S 

0673 

692 

693 

c 

5-58 

■»6 

0-6S0 

0-637 

0-673 

0-673 

0-672 

»3 

693 

67b 

SO^ 

0-615 

0-617 

0-636 

Wi 

9-84 

0-592 

0-6II 

0-613 

0-634 

0669 

0670 

0-668 

0689 

0672 

0-693 

0-693    1 

For  rectangular  orifices, 

c.-o-62(i+o-i52w/p); 
and  for  circular  orifices, 

c,  =o-6a(i  -H)-i28?i/f ) ; 
when  B  is  the  length  of  the  edge  of  the  orifice  over  which  the  border 
extends,  and  p  is  the  whole  length  of  edge  or  perimeter  of  the  orifice. 
The  following  are  the  values  of  c„  when  the  border  extends  over 
It  1  or  }  of  the  whole  perimeter: 


nip 

Rectangular  Orifices. 

Circular  Orifices. 

0-35 
0-50 
0-75 

0-691 

1& 

■680 

however,  that  these  for- 
mulae for  suppressed  con- 
traction are  not  reliable. 

S  23.  Imperject  Con- 
traction. — If  the  sides  of 
the  vessel  approach  near 
to  the  edge  of  the  orifice, 
they  interfere  with  the 
conver^nce  of  the  streams 
to  which  the  contraction 
is  due,  and  the  contraction 
is  then  modified.  It  is 
generally  stated  that  the 
influence  of  the  sides 
begins  to  be  felt  if  their 
distance  from  the  edge  of 
the  orifice  ia  less  than  3-7 


i  24.  Orifices  Furnished  toith  Ckannds  of  Discharge. — These  ex- 
ternal borders  to  an  orifice  also  modify  the  contraction. 

The  following  coefficients  of  discharge  were  obtained  with  open- 
ings 8  in.  wide,  and  small  in  proportion  tn  *>"•  i-hannpl  nf  Hnnmaj-h 
{&g.  23,  A,  B,  C). 


o  the  channel  of  approach 


*^,b 

ft,  b  f«t. 

■o6;6 

■■64 

■3^8 

•656 

1-640 

y»8 

40« 

656 

9-*4 

A) 

■480 

-511 

■142 

•174 

■W9 

-601 

-601 

-601 

-601 

B  [  0-656 

-480 

■SIS 

.,06 

:g; 

-600 

-&03 

-602 

-601 

-lllO 

■610 

■609 

A) 

-iss 

■177 

-624 

-fiV 

■62s 

.624 

-hlO 

■611 

Bf  0-164 

■171 

-626 

•628 

■585 

-614 

■633 

■645 

■653 

-651 

-650 

-650 

A    ^ 

*    y 
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it  undeTfraes  a  aeries  of  singular  changea  of  form  after  leaving  the 
orifice.  These  were  first  investigated  by  G.  Bjdone  (1781-1839); 
subsequently  H.  G.  Magnus  (iSoz-i87o)  measured  jets  from  different 
orifices;  and  later  Lord  Rayleigh  (Proc.  Roy.  Soc.  sxix.  71)  in- 
vestigated them  anew. 

Fig.  23  ahowB  some  forms,  the  upper  figure  giving  the  shape  of 
the  orifices,  and  the  others  sections  oi  the  jet.  The  jet  first  contracts 
as  described  above,  in  consequence  of  the  convergence  of  the  fluid 
streams  within  the  vessel,  retaining,  however,  a  form  similar  to  that 
of  the  orifice.  Afterwards  it  expands  into  sheets  in  planes  per- 
pendicular to  the  sides  of  the  orifice.  Thus  the  jet  from  a  triangular 
orifice  expands  into  three  sheets,  in  planes  bisecting  at  right  angles 
the  three  Mdes  of  the  triangle.  Generally  a  jet  from  an  orifice,  in 
the  form  of  a  regular  polygon  of  n  sides,  forma  n  sheets  in  planes 
perpendicular  to  the  MOes  of  the  polygon. 

Bidone  explains  this  by  reference  to  the  simpler  case  of  meeting 
Streams.  If  two  equal  streams  having  the  same  axis,  but  moving 
in  oppoMte  directions,  meet,  they  spread  out  into  a  thin  disk  normal 
to  the  common  axis  of  the  streams.  If  the  directions  of  two  streams 
intersect  obliquely  they  spread  into  a  symmetrical  sheet  perpendicular 
to  the  plane  of  the  streams. 

Let  a,,  at  (fig.  3±)  be  two  points-in  an  orifice  at  depths  hi,  hi  from 
the  free  surface.  The  filaraentaiasuing  at  ag,  th  will  bave  the  different 
velocities  V  2ghi  and  V  2£ti. 
Consequently  they  wit! 
tend  to  describe  parabolic 
paths  ajcbi  and  otobt  of 
different  horizontal  range, 
and  intersecting  in  the 
point  c.  But  since  two 
filaments  cannot  simul- 
taneously flow  through  the 

point,     they    must 

ise  mutual  pressure, 

and  will  be  deflected  out  of 

'    the    paths    they    tend    to 

describe.    It  is  this  mutual 

pressure  which  causes 

Fig.  24.  the  expan^on   of  the  jet 

Lord  Rayleigh  pointed  out  that,  when  the  orifices  are  small  and 
the  head  is  not  great,  the  expansion  of  the  sheets  in  directions  per- 
pendicular to  the  direction  of  flow  reaches  a  limit._  Sections  talcen 
at  greater  distance  from  the  orifice  show  a  contraction  of  the  sheets 
until  a  compact  form  is  reached  ^nilar  to  that  at  the  first  contiac- 
tion.  Beyond  this  point,  if  the  jet  retains  its  coherence,  sheets  are 
thrown  out  again,  but  in  directions  bisecting  the  angles  between  the 
previous  sheets.  Lord  Rayleigh  accepts  an  explanation  of  this  con- 
on  first  sugg^ted  by  H.  Buff  (1805-1878),  namely,  that  it  is 

■  ~  on  Discharge  of  Orifices. — Professor 

if.,  October  1878,  p.  281)  that  for 
e  has  a  very  small  influence  on  the 
I.  in  diameter  with  heads  of  about 


W.  C.  Unwin  found  (,PI 
sharp-edged  orifices  temperatui 
discnai^.     For  an  orifice  i  en 
I  to  ij  ft.  the  coefficienu  were: 
Temperature  F, 


205' 


For  a  conoidal  or  bell-mouthed  orifice  ] 
temperature  was  greater  ^— 

Temperature  F.      ,       ,       .       . 


cm.  diameter  the  effect  of 


0942 


an  increase  in  velodty  <rf  discharge  of  4%  when  the  temperature 
increased  130'. 

I.  G.  Mair  repeated  these  experiments  on  a  much  larger  scale 
{Froc.  Inst.  Civ.  Eng.  Ixicxiv.).  For  a  sharp-edged  orifice  2J  in. 
diameter,  with  a  head  of  1-75  ft.,  the  coefficient  was  0'6o4  at  57" 
and  0-607  at  179°  F.,  a  very  small  difference.  With  a  conoidal 
orifice  the  coefficient  was  0-961  at  55°  and  0-981  at  170°  F.    The 

corresponding   coefiii'  '     '  ""'' 

showing  that  the 
temperature. 

§  27,  Fire  Hose  Nosdes. — Experiments  have  been  made  by  J.  R. 
Freeman  on  the  coefficient  of  discharge  from  smooth  cone  nozzles 
used  for  fire  purposes.  The  coefficient  was  found  to  be  0-983  tor  J-in. 
nozzle;  0-982  for  J  in,;  0-972  for  i  in.;  0-976  for  il  m.;  and 
0-971  for  I  i  in.  The  nozzles  were  fixed  on  a  taper  play-pipe,  and  the 
coefficient  mcludes  the  resistance  of  this  piije  {Amer.  Soc.  Civ.  Eng. 
xxi.,  1889).  Other  forms  of  nozzle  were  tried  such  as  ring  nozzles 
for  which  the  coefficient  was  smaller. 

IV.  THEORY  OF  THE  STEADY  MOTION  OF  FLUIDS. 

S  28.  The  general  equation  of  the  steady  motion  of  a  fluid  given 
under  Hydrodynamics  fumishea  immediately  three  reaults  as  to  the 
distribution  of  pressure  in  a  stream  which  may  here  be  assumed 

(a)   If  the   motion  is  rectilinear  and  uniform,  the         '"'  " 


[STEADY  MOTION  OF  FLUIDS 

open  channel,  for  instance,  when  the  effect  of  eddies  produced  by  the 
roughness  of  the  ndea  in  neglected,  the  pressure  at  each  ptnnt  is 
simply  the  hydrostatic  pressure  due  to  the  depth  below  the  free 

(b)  If  the  velocity  of  the  fluid  is  very  small,  the  distributioD  of 
pressure  is  approximately  the  same  as  in  a  fluid  at  rest. 

(c)  If  the  fluid  molecules  take  preciselj;  the  accelerations  which 
they  would  have  if  independent  and  submitted  only  to  the  external 
forces,  the  pressure  is  uniform.  Thus  in  a  jet  falling  freely  in  the 
air  the  pressure  throughout  any  cross  section  is  uniform  and  equal 
to  the  atmospheric  pressure. 

{d)  In  any  bounded  plane  section  traversed  normally  by  streams 

which  are  rectilinear  for  a  certain  distance  on  either  wde  of  the 

section,  the  distribution  of  pressure  is  the  same  as  in  a  fluid  at  rest. 

Distribution  of  Energy  in  Incoufkessible  Fluii>s. 

J  29.  Aftf>licaficn  of  the  PrincipU  of  the  Conservaivm  of  Energy  t9 
Cases  of  Stream  Line  Motion. — The  external  and  internal  work 
done  on  a  mass  is  equal  to  the  change  of  kinetic  energy  producnl. 


difficult  to  estimate  the  total  kinetic  enei^  generated,  and  because 
the  internal  work  done  in  overcoming  frictiooal  or  . 
cannot  be  ascertained;   but  in  the  case  of  stream 
line  motion  it  furnishes  a  simple  and  important  result  known  as 
Bernoulli's  theorem. 

Let  AB  (fig.  25)  be  any  (Kie  elementary  etream,  in  a  steadily  movini 


fluid 


'hen,  from  the  steadiness  of  the  motion,  AB  is  a  find 
.tn  m  space  through  which  a  stream  of  fluid  is  constantly  flowiog. 
:t  00  be  the  free  surface  and  XX  any  horizontal  datum  line.    Let 


FlC.  25. 

u  be  the  area  of  a  normal  cross  section,  v  the  velocity,  p  the  intendty 
of  pressure,  and  s  the  elevation  above  XX,  of  the  elementary  stream 
AB  at  A,  and  ui,  Px,  n,  si  the  same  quantities  at  B.  Suppose  that 
in  a  rfiort  time  /  the  mass  of  fluid  initially  occupying  AB  comes  to 
A'B'.  Then  AA',  BB'  are  equal  to  vt,  ^t,  and  the  volumes  of  fluid 
AA',  BB'  are  the  equal  inflow  and  outflow  =  Q(  — wpi  =  iih»i<,  in  the 
given  time.  If  we  suppose  the  filament  AB  surrounded  by  other 
filaments  moving  with  not  very  diflerent  velocities,  the  fnctional 
or  viscous  resistance  on  its  surface  will  be  small  enough  to 
be  neglected,  and  if  the  fluid  is  incompresdble  no  internal  work  is 
done  in  change  of  volume.  Then  the  work  done  by  external  forces 
will  be  equal  to  the  kinetic  energy  produced  in  the  time  considered. 

The  normal  pressures  on  the  surface  of  the  mass  (excluding  the 
ends  A,  B)  are  at  each  point  normal  to  the  direction  of  motion,  and 
do  no  work.  Hence  the  only  external  forces  to  be  reckcHied  are 
gravity  and  the  pressures  on  tne  ends  of  the  stream. 

The  work  of  gravity  when  AB  falls  to  A'B'  is  the  same  as  that  <rf 
transferring  AA'  to  BB';  that  is,  GQi  {i-«i).  The  work  of  the 
pressures  on  the  ends,  reckoning  that  at  B  negative,  because  it  is 
opposite^to   the   direction^  of    motion,    is    I^Xvi)  —  (JnuiiXv,Q'' 


is  the  difier- 

, , _,   __A'  and  that 

the  intermediate  part  A'B  there  it 
:onsec|uence  of  the  steadiness  of  the 
and  BB'  is  GQi/i.  and  the  change  of 


Dividing  b 


:hange  of  kinetic  eneray,  in 
motion.    But  the  mass  ofAA'  and  BB'  is  Ggi/i.  am 
kinetic  energy  is  therefore  (GQ(/g)  (Pi'/a  -^/^T-    Equatii^  this  to  the 
work  done  on  the  mass  AB, 

(Mt<,z-z,)+Qt{p-p,)~(GQtlg)Wl2-i^l2). 
by  GQ(  and  rearranging  the  terms, 

v'llg+PlG  +  i='Di*l2g+PllG+tll  (0 

or,  as  A  and  B  are  any  two  points, 

P'/2«+p/G-|-B=con8tant=H,  (2) 

Now  ti"/2g  is  the  head  due  to  the  velocity  f,  pIG  is  the  head  equivalent 
to  the  pressure,  and  z  is  the  elevation  above  the  datum  (see  !  16). 
Hence  the  terms  on  the  left  are  the  total  head  due  to  velocity, 
pressure,  and  elevation  at  a  (jiven  cross  section  of  the  filament,  i  ks 
easily  seen  to  be  the  work  in  foot-pounds  which  would  be  done 
by  I  lb  of  fluid  fallirtg  to  the  datum  line,  and  similarly Ji/G  and 
v'l2g  are  the  quantities  of  work  which  would  be  done  by  I  tb  of  fluid 
due  to  the  pressure  p  and  velocity  v.  The  expression  on  the  left  of 
the  equatibn  is,  therefore,  the  total  energy  ofthe  stream  at  the 
section  con^deied,  per  lb  o(  fluid,  estimated  with  reference  to  the 
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datum  line  XX.  Hence  we  see  that  in  stream  tine  motion,  under 
the  restrictions  named  above,  the  total  enerey  per  lb  of  fluid  is 
uniformly  distributed  along  the  stream  line.  If  tKe  free  surface  of 
the  fluid  00  is  taken  as  the  datum,  and  —k,  —ki  are  the  depths  of  A 
and  B  measured  down  from  the  free  surface,  the  equation  takes  the 

'^!2g+plG-h~v,V2g+PilG-k,;  (3) 

or  Generally 

<^/2g+^/G-A  =  con9tant.  (3a) 

S  30.  Second  Form  of  tke  Theorem  of  BertioiJit.— Suppose  at  the 
two  sections  A,  B  (fig.  36)  of  an  elementary  stream  small  vertical 
pipes  are  introduced,  which   may  be  termed   pressure  columns 


that 


Fig.  a6. 

(S  8),  having  thetr  lower  ends  accurately  parallel  to  the  direction  of 
flow.  In  such  tubes  the  water  will  rise  to  be^hts  corresponding  to 
the  pressures  at  A  and  B.  Hence  b=plG,  and  b'=p.lG.  Conse- 
quently the  tops  of  the  pressure  columns  A'  and  B'  will  be  at 
total  heights  6=e— ^/G+«  and  b'+c'  =  p,IG+ti  above  the  datum 
line  XX.  The  difference  of  level  of  the  pressure  column  tops,  or 
the  fall  of  free  surface  level  between  A  amT  B,  is  therefore 

J  =  (^-fr)/G  +  (z-fi); 
and  this  by  equation  (i),  5  29  is  (.Vi'—i^)(3g.  That  is,  the  fall  of 
iree  surface  level  between  two  sections  is  equal  to  the  difference 
of  the  he^hts  due  to  the  velocities  at  the  sections.  The  line  A'B' 
is  sometimes  called  the  line  of  hydraulic  gradient,  though  this 
term  is  also  used  in  cases  where  friction  needs  to  be  taken  into 
account.  It  is  the  line  the  height  of  which  above  datum  is  the 
sum  of  the  elevation  and  pressure  head  at  that  point,  and  it  falls 
below  a  horizontal  line  A'B'  drawn  at  H  ft.  above  XX  by  the 
quantities  o  =  i^/3g  and  a'  =Vi'l2g,  when  friction  is  absent. 

S  31.  Illustrations  of  the  Theorem  of  BermvUi.     In  a  lecture  to 
the  mechaiucal  section  of  the  British  Association  in  1875,  W.  Froude 

Rvc  some  experimental  illustrations  ot  the  principle  of  Bernoulli. 
s  remarked  that  it  was  a  common  but  erronp""-  i-"-™™!-"  tlia* 
a  fluid  exercises  in  a  contracting  pipe  A  (fig.  27) 
against  the  entire  converging  surface 
which  it  meets,  and  that,  conversely, 
as  it  enters  an  enlargement  B,  a  relief 
of  pressure  is  experienced  by  the 
entire  diverging  surface  of  the  pipe, 
Further  it  is  commonly  assumed  that 
when  passing  through  a  contraction 
C,  there  is  m  the  narrow  neck  an  ,.,..,        . 

excess  ot  pressure  due  to  the  squeezing  together  of  the  hquid  at  that 
point.  These  impressions  arc  in  no  rtspcct  correct;  the  pressure 
te  smaller  as  the  section  of  the  pipe  is  smaller  and  conversely. 

Fig.  38  shows  a  pipe  so  formed  that  a  contraction  is  followed  by 
an  enlargement,  and  fig.  29  one  in  which  an  enlargement  is  followed 


Fig.  27. 


projected  surface  as  HI,  and  the  pressures  parallel  to  the  axis  of 
the  pipe,  normal  to  these  projected  surfaces,  balance  each  other. 
Similarly  the  pressures  on  BC,  CD  balance  those  on  GH,  EG.  In 
the  same  way,  in  any  combination  of  enlargements  and  com 
tiona,  a  balance  of  pr^ures,  due  to  the  flow  ol  liquid  parallel  t( 


axis  of  the  pipe,  will  be  found,  provided  the  sectional  area  and 
direction  of  tne  ends  are  the  same. 

The  followii^  experiment  is  interesting.  Two  cisterns  p^o^^ded 
with  converging  pipes  were  placed  so  that  the  jet  from  one  was  ex- 
actly opposite  the  entrance  to  the  other.    The  cisterns  bring  filled 


very  neariy  to  the  same  level,  the  jet  from  the  left-hand  cistern  A 
entered  the  right-hand  cistern  B  (fig.  31),  shooting  across  the  free 
space  between  them  without  any  waste,  except  that  due  to  indirect- 
ness of  aim  and  want  of  exact  correspondence  in  the  form  of  the 
orifices.  In  the  actual  experiment  there  was  18  in.  of  head  in  the 
right  and  aoj  in.  of  head  in  the  left-hand  cistern,  so  that  about 


rarti 

n.      The 

vertical  pre 
show     tfie 

columns 

fffeasure  at 

the 

contrac- 

pressure  at  the  enlarge- 
ment. The  line  abc  in 
both  figures  shows  the 
■   ■■    1  ot  free  surface 


-  pipes,  however,  work 
expended    in    frictiuu 
a^inst   the   pipe;      the 
total  head  diminishes  in  proceeding  along  the  pipe,  and  the  free 
surface  level  is  a  line  such  as  abiCi,  falling  below  abc. 

Froude  further  pointed  out  that,  if  a  pipe  contracts  and  enlarges 
again  to  the  same  size,  the  resultant  pressure  on  the  converging  part 
exactly  balances  the  resultant  pressure  on  the  diverging  part  so 
that  there  is  no  tendency  to  move  the  pipe  bodily  when  water  flows 
through  it.    Thus  the  conical  part  AB  (fig.  30)  presents  the  same 


Fig.  30.  ' 

2\  in.  were  wasted  in  friction.  It  will  be  seen  that  in  the  open  space 
between  the  orifices  there  was  no  pressure,  except  the  atmospheric 
pressure  acting  uniformly  throughout  the  system. 

§  32.  Venturi  Meter. — An  ingenious  application  of  the  variation 
of  pressure  and  velocity  in  a  convening  and  diverging  pipe  has  been 


Fig.  3 

made  by  Clemens  Herschel  in  the  construction  of  what  he  t< 


Venturi  Meter  for  measuring  the  flow  ir 
""  ■■■  fig.  32,  a  contraction  is  made  in  & 
in  being  gradual  to  avoid  the  produc 


ne.  Suppose  that, 
ter  main,  the  change  of 
n  of  eddies.    The  ratio  p 
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lit  iliK  iT'tH  wi'iliitiB  III  A  nitd  II,  thiit  U  nt  inlet  ami  throHt,  t*  in 
n>  iiiHl  itiiiid*  A  to  I  to  3(1  Id  I ,  nnd  In  vrry  currliilly  ilrtermincd  by 
Hip  iimlior  ul  tliti  mpii-r,  Thi-n,  l(  v  nnii  n  an  iho  vclotiticii  at  A 
itMil  ll(  -WiiV'    I'Ct  jimiaiini  ]il|x-*  lie  liiirixlucvd  iit  A,  U  and  C, 


I'lti.  .1J, 

mill  Irt  Ml,  II,  III  Iv  tlir  prrniurr  IttNiilii  iil  tlxMC  ]>(>lntii.    Since  the 
M'liii  liv  lit  It  !■  iiiiiiiiT  llttiii  HI  A  llic  iin'RHiiTV  will  bo  1cm.    Neglcct- 

liiH  lllrttim 

n,-)-i'/»i-ii+M'/j|. 

Ill   II-tM'l-)/j(-tp^Ol*/J(. 

l.Pl  J-Hi  11  Iw  termvtl  tho  WiHuri  hcnd,  then 

«-V|*.',J(*/(p'-i)|. 
futiii  wliii'h  llip  wliH'iiv  llinmith  iho  thnml  nml  the  (UnrhiirKc  of  the 
iiirttii  run  Im<  I'll  In  I  111  111  1  i(  the  iitvtin  nt  A  itiul  II  are  known  and  h 
i<l.u>rvo.l.     Thii*  II  tlio  dliumliT*  .il  A  iiiid  II  aiv  4  and  la  In.,  the 
<iii>«i  Nil'  IJ'AT  mid  li,vi  M).  til.,  unti  i>->>, 

w  -  V  «WH(W  Ul*)  - 1  -007  V  tJt*). 
|[  ilip  oWn-nl  VoiKurl  hwttl  I*  li  ft., 

Hxjtl  It.  jwr  MM.-,, 
niid  the  (Hm-linriir  nt  ilw  imdn  i* 

jHMj  ;i;-,tsi  full.  Ii.  |iermv. 

Ilxiti'p  l>v  A  otiniiW  lUwcrvatton  »f  |>r>'»tirf  tlitTcrvniT,  (he  flow  in 

tlu<  niatti  At  Mw  nii'ininil  imii  l<e  dt<ienniiH<d.     Noiice  thitt  the 

iMVMiiiiv  hrlitht  M  f  will  Iw  the  iwnte  ««  m  A  exi-eiit  for  a  wimU  loss 

A.  ihietiiliit-il>m<iiule«liUii\)iM«in\AuiKl  I).   'lt>ui.<t  the  pivssuTe 

lit  the  (hixwt  \'vr\'  e\iW'Uy  UeTuchel  niimmiuU  it  l>y  an  «nnukr 

HiiiuirtHe  iMiHintiitii-ntiiDi  with  ilw  thriMt  Uy  »e\-errtl  Mnall  holes, 

»i««'tM>»M  fnrniwl  In  viiU'*niw  >vi  nirwnt  eomv^on,    Thiiutth  n>n- 

«iciiit«i  t«  tMVwiH  rtlilvina  a*  nuich  «»  iHvwihIe  there  i«  some  eiidv 

Iiuh.     I'he  Hwlti  eftivi  of  this  i*  tii  it^njc  a  low  o(  hcvwl  lietwven  A 

iHiii  f  whWh  mnv  vrtrs-  (whh  »  frai-i)<.tn  *i(  n  foot  ti>  jterhapa  5  ft. 

At  lh«>ht4hm  \flm'iiiv*  rti  whii'h  «  nwiiTi-AU  beusnl.    'rkeeddvinjt 

iil»>  iitlis't'  «  liiiW  the  Wutnri  heiid  *.    t'otMniiuMttly  nn  txi>eri- 

HieiitrtUMcthvientMuirtlxHleti-nMiiteiKiiTtiwoh  meter  by  (link  niMisure- 

iwHt.     I'he  Millie  vJ  ihU  vivHivient  is.  howewr.  MirtTisinglv  sunall. 

II   u*  rtH..*    ii'V  tiViiim.    «-*v|p',*'  ilKut*>.    then    fler*-hd 

Uiiiii>l  \ jliw-'"  111  *  limii  ivM^  lit  I'tt  ixir  thnuit  wlvvitie*  vurvinj;  ftvun 

»  ti«  jS  (t.  per  ifw     The 

nteier    i*    extremely    ixm- 

\ipnieiw,     Al  Stainw  reset- 

\>»e»  thew  aw  l»v  meters 

t>(  this  tyvv  ti»  WAins  1)4  in. 

in  dUowtvT.     Hersthrt  i-\«- 

tT>\«\l  A  re\\>»tii[vs  atranjw- 

t«ei«     whii-h     rifwjxb    the 

v.truikta  lit'  rti»w  frvim  Ikhit 

tt>  Kmr  And  a1a>  the  ti^al 

lt\>«  in  jinv  jctwti  liinev     lu 


t   KniJiv 


the  « 


-t.s,l  b' 
th»  (us  nvAiV  im(w» 
.    iNe    KVv*vlit^ 

Ttt't!..-  Oe. 


Kent 


■  \V*ste 


a".K-^"  »\  n*nU 
IviU-k-nl  b\  A  wvi^iit.  is 
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»;«  t'w.s^i  slse  nni=  ui  ji 


^^-  jt* 
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normal  t 
problem! 


from  pcnnt  to  point  along  a  stream  line,  and  ihows  that  the  total 
cncrKY  of  the  now  across  any  two  sections  is  the  same.    Two  other 

j: ■___  i^^y  ^  defined,  one  normal  to  the  stream  line  and  in 

containing  its  radiua  of  curvature  at  any  point,  the  other 
1  the  stream  line  and  the  radius  of  curvature.  For  the 
most  practically  useful  it  will  be  sufficient  to  consider 
ine  iircam  lines  as  parallel  to  a  vertical  or  horizontal  plane.  If  the 
motion  is  in  a  vertical  plane,  the  action  of  gravity  must  be  taken 
into  the  reckoning ;  if  the  motion  is  in  a  horizontal  plane,  the  terms 
exprciiBing  variation  of  elevation  of  the  filament  will  disappear.'     ' 

Let  AB,  CD  (fig.  34)  be  two  consecutive  stream  lines,  at  present 
assumul  to  be  in  a  vertical  plane,  and  PQ  a  normal  to  these  lines 


Fig.  34. 

mnking  an  niy;le  ^  with  the  vertical.  Let  P,  Q  be  two  particles 
moving  ulong  these  lines  at  a  distance  PQ^di,  and  let  i  be  the 
height  uf  Q  above  the  horiiontal  plane  with  reference  to  which  the 
rnetgj-  is  measured,  r  its  velocity,  and  p  its  pressure.  Then,  if  H  is 
the  total  energj-  at  Q  per  unit  of  weight  of  fluid, 

H-«-f^'G+r>/2j. 
l>iffefentiBting;.  »*  get 

dH  -di+dpiG+vde/t,  (i) 

for  the  increment  of  energy  bet»-een  Q  and  P.    But 
ds-PQcos«=(iico8«: 
.-.dH  -dP:G+vdfit+ds  cos  «,  (la) 

where  the  last  tenn  disappears  if  the  motion  is  in  a  horizontal  plane. 
Now  imagine  a  small  c^'liIKleT  o(  section  w  described  round  PQ 
as  an  axis.  This  will  be  in  equilibrium  under  the  actkaa  ol  its 
ci-nttifuifal  force,  its  weij-ht  and  the  pressure  on  its  ends-  But  its 
\>Jume  IS  lA  and  its  weishl  Gvds.  Hence,  takang  the  components 
irf  the  fiwws  pjirollel  to  P^— 

•^p-G^-ids  ■gf-Ca  cos  4dt. 
where  p  is  tbe  radius  of  curvature  of  the  stream  Une  at  Q.    Coose- 
iliieaih-.  intivducing  these  values  in  <i^. 

dH-iVs  s^+t*e  =  (r  jV;r>+A.,ij)4fa.  {it 

CVBRKNTS 
%  34.  Rn-ti2imar    Cmrrtnt. — Suppose   tbe   modoa   is   in   paraBel 
slr.u^ht  stmuD  Un«^s  v&g.  35^  in  a  wirical  plane.     Then  #  is  icOnite, 
jind  Irott  ei).  vJ^.  S  .^ 

dH-fJct- 
Cotn|MTiiis  this  with  1.1I  we  see  ttut 

i-M?C.-o: 

><r  t!te  r<essttie  ^Tuies  h>-dTwtaik~-jJ!y  as  ia  a  fluid  at  re^.    For  two 
im   tiruv   in    a    th>nn>Dtal                         ^ 
e.  *  is  tvttsrjurt.  ind  iherv-  , Q ^ 


wawT  i>w\t^  rjhHtHy  between 
S,'Hjv«-il   (MTilW   pbuies,  at  - 

t»\»  1-1  liTxiri-il  sn-ti-ccs  o*'  the 


i>-*  «.~K«s  <»k4  ..tv:- 
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[pt-p,)IG'V,'{l-r,'W)/2i;  5) 

P,lG~H-r,W/ri'2g.  (6) 

Hence  the  pressure  increases  from  the  interior  outwards,  in  a  way 
indicated  by  the  pressure  columns  in  fig.  36,  the  curve  through  the 
free  surfaces  of  the  pressure  columns  being,  in  a  radial  section,  the 
quasi-hyperbola  of  tne  form  x^=c*.  This  curve  is  asymptotic  to  a 
horizontal  line,  H  ft.  above  tne  line  from  which  the  pressures  are 
measured,  and  to  the  axis  of  the  current. 

Free  Circular  Vortex. — A  free  circular  vortex  is  a  revolving  mass 
of  water,  in  which  the  stream  lines  are  concentric  circles,  and  in  which 


Fig.  36. 

the  total  head  for  each  stream  line  ia  the  same.  Hence,  if  by  any 
slow  radial  motion  portions  of  the  water  strayed  from  one  stream 
line  to  another,  they  would  take  freely  the  velocities  propei  to  their 
new  positions  under  the  action  of  the  existing  fluid  pressures  only. 
For  such  a  current,  the  motion  being  horizontal,  we  have  for  all 
the  circular  elementary  streams 


(7) 

Consider  two  stream  lines  at  radii  r  and  r+dr  (fig.  36).  Then  in 
(')>  S  33>  P^r  and  ds-dr, 

tfldrlp+vdvlg  mo, 
dtln^-drlr, 

f-l/r.  (8) 

precisely  as  in  a  radiating  current;  and  hence  the  distribution 
of  pressure  is  the  same,  and  formulae  5  and  6  are  applicable  to  this 

Free  Spiral  Vortex, — As  in  a  radiating  and  cireular  current  the 
equations  of  motion  are  the  same,  rhey  will  also  apply  to  a  vortex 
in  which  the  motion  is  compounded  of  these  motions  in  any  pro- 
portions, provided  the  radial  component  of  the  motion  vanes  in- 
versely as  the  radius  as  in  a  radial  current,  and  the  tangential 
component  varies  inversely  as  the  radius  as  in  a  free  vortex.  Then 
the  whole  velocity  at  any  point  will  be  inversely  proportional  to 
the  radius  c^  the  point,  and  the  fluid  will  describe  stream  lines 
having  a  constant  inclination  to  the  radius  drawn  to  the  axis  of  the 
current.  That  is,  the  stream  lines  will  be  logarithmic  spirals. 
When  water  is  ddivered  from  the  circumference  of  a  centrifugal 
pump  or  turbine  into  a  chamber,  it  forms  a  free  vortex  of  this  kind. 
The  water  flows  spirally  outwards,  its  velocity  diminishing  and  its 


pressure  increasing  according  to  the  law  stated  above,  and  the  head 

along  each  spiralfstream  line  is  constant. 

i  35.  Forced  Vortex. — If  the  law  of  motion  in  a  rotating  current  i> 
different  from  that  in  a  free  vortex,  some  force  must  be  apphed  to 
cause  the  variation  of  velocity.  The  simplest  case  is  that  of  & 
rotating  current  in  which  all  the  particles  have  equal  angular  velocity, 
3s  for  instance  when  they  are  driven  round  by  radiating  paddles 
revolving  uniformly.  Then  in  equation  (3),  S  33,  considermg  two 
cireular  stream  lines  of  radii  r  and  r-'rdr  (fig.  37},  we  have  >>  — r, 
ds^dr.    If  the  angular  velocity  ia  a,  then  t'>'wand  dv  =  tdr.    Hence 

rfH  =  ahdrli+ahdrig  -  aoWr/g. 
Comparing  this  with  (i),  S  33,' and  putting  1^=0,  because  the  motion 
is  horizontal, 

dpIG+ahdr/g  ••  Itfrdrlg, 
dp/G=K*rdr/g. 
PIG  =  o'rV2g+ constant.  (9) 

Let  Pi.  ri,  !>,  be  the  pressure,  radius  and  velocity  of  one  cylindrical 
section,  ft,  ri,  vt  those  of  another;  then 

P,IG-*Wl3g~p,IG-aW!3g: 
ipt-p,)IG  =aHr>W)/ig  -  lP,'-v,')l2g.  {10) 

i,  the  pressure  increases  from  within  outwards  in  a  curve 


That  i: 


FiO.  37. 

which  in  radial  sections  is  a  parabola,  and  surfaces  of  equal  p 
are  paraboloids  of  revolution  (fig.  37). 

Dissipation  of  Head  in  Shock 
E  36.  Relation  of  Pressure  and  Velocity  in  a  Stream  in  Steady 
Motion  when  the  Changes  of  Section  of  the  Stream  are  Abrupt. — 
When  a  stream  changes  section  abruptly,  rotating  eddies  are  formed 
which  dissipate  energy.  The  energy  absorbed  in  prod ucine  rotation 
is  at  once  abstracted  from  that  eitective  in  causing  the  now,  and 
sooner  or  later  it  is  wasted  by  frictlonal  resistances  due  to  the  rapid 
relative  motion  of  the  eddying  parts  of  the  fluid.  In  such  cases  the 
work  thus  expended  internally  in  the  fluid  is  too  important  to  be 
neglected,  ana  the  energy  thus  lost  is  commonly  termed  energy  lo«t 
in  shock.  Suppose  fig.  3S  to  represent  a  stream  having  such  an 
abrupt  change  of  section.  Let  AB,  CD  be  normal  sections  at  points 
where  ordinary  stream  line  motion  has  not  been  disturbed  and 
where  it  has  been  re-established.  Let  w,  ^,  r  be  the  area  of  section, 
pressure  and  velocity  at  AB,  and  ui,  pi,  V\  corresponding  quantities 
at  CD.  Then  if  no  work  were  expended  internally,  and  assuming 
the  stream  horizontal,  we  should  have 

PIG  +i^l3g  -  pilG+vi*lat. 
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3  A'B'C'D' 


But  if  work  ^ 

head  at  the  section  C  D  will  be  diminishi 

Suppose  the  mast  ABCD  comes  in  a  short  time 
The  resultant  force  parallel  to  the  axis  of  the  stream 

where  p,  is  put  for  the  unknown  pressure  on  the  annular  space 
between  AB  and  EF.    The  impulse  of  that  force  is 

i^+ft(«r-")-fl'-.l*. 
The  horizontal  chajige  of  momentum  m  the  same  time  is  the  differ- 
enceof  themomentaof 

-£-£ »CDC'D'  and  ABA'B' 

1  because    the    amoun 


I   A'B'   and   CD 


mentum  is  therefore  (G/g)Ql(.vi-v),     Equi 


if  the  motion  is 
steady-  The  volume 
ofABA'B'orCDC'D', 
bdng  the  inflow  and 


(G/;)Qrfand(G/E)Qi.,(. 

The    change    of    mo- 

inR  this  to  the  impulse, 


the  portions  of  fluid  in  contact  with  AE,  BF  which  lie  out  of  tht 
path  of  the  stream.    Then  (^nce  Q  — ugDi} 
(t-fr)-(G/fMCi^-»): 

P/G+v'lli-PJG+Vi'l2e+{'0-<!,)'l2g.  i^) 

This  differs  from  the  expression  (i),  }  30,  obtained  for  cases  where 
no  sensible  internal  work  is  done,  by  the  last  term  on  the  right. 
That  is,  (tKv,)V3e  has  to  be  added  to  the  total  head  at  CD,  which 
is  PilG+Vi^l2r,  to  make  it  equal  to  the  total  head  at  AB,  or  (i>-^)'l2g 
is  the  head  lost  in  shock  at  the  abrupt  change  of  section.  But 
p-Vi  is  the  relative  velocity  of  the  two  parts  of  the  stream.  Hence, 
when  an  abrupt  chance  of  section  occurs,  the  head  due  to  the  relative 
velocity  is  k^  in  ^ock,  or  (p-tiW*!  foot-pounds  of  enei^  is 
wasted  for  each  pound  of  fluid.  Experiment  verifies  this  result, 
so  that  the  assumptioa  that  pg  =p  appears  to  be  admissible. 
K  there  is  no  shock. 

If  there  b  shock, 

^/G-i>/G-r,(Pi-*)/g. 
Hence  the  pressure  head  at  CD  in  the  second  case  is  less  than  in  the 
(onner  by  the  quantity   (^^)*/2£,   or,   putting  wiDi~<dii,   by    the 
quantity 

(>^/3e)Ci-«/«i)'.  (4) 

V.  THEORY  OF  THE  DISCHARGE  FROM  ORIFICES  AND 

MOUTHPIECES 

1 37,  Uatimum   CoeffictaU  of  CotUractiim.     lU-mtrant   Moutli- 

piece  of  Borda. — In  one  special  case  the  coefficient  of  contraction 
can  be  determined 
theoretically,  and,  as 
it  is  the  case  where 
the  convergence  of  the 
streams  approaching 
the  orifice  takes  place 
through  the  greatest 
possible  angle,  the  co- 
efficient tnuH  deter- 
mined is  the  minimum 


Fig.  39- 


Let  fi] 
a  vessel  with  vertical 
ades,  GO  being  the 
free  water  surface,  at 
which  the  pressure  is 
p:  Suppose  the  liquid 
issues  by  a  horizontal 
mouthpiece,  which  is 
re-entrant  and  of  the 
greatest  length  which 
permits  the  jet  to 
spring  clear  from  the 
inner  end  of  the 
orifice,  without  adher- 
ing to  its  ades.  With 
such    an    orifice    the 


velocity  n 

points  CD  is  negligible, 
and  the  pressure  at  those  points  may  be  taken  equal  to  the  hydro- 
static pressure  due  to  the  depth  from  the  free  surface.     Let  Q  be 


the  ana  of  the  mouthpiece  P 


<i  that  of  the  contracted  jet  a 


[DISCHARGE  FROM  ORIFICES 
aOOaaa 


Suppose  that  in  a  ^ort  time  I,  the  mass  OOoa  comes  to  the  position 
O'O  a'a';  the  impulse  of  the  horizontal  external  forces  acting  on 
the  mass  during  that  time  is  equal  to  the  horizontal  change  of 
momentum. 

The  pressure  on  the  ride  OC  of  the  mass  will  be  balanced  by  the 
pressure  on  the  opposite  side  OE,  and  so  for  all  other  portions  of  the 
vertical  surfaces  of  the  mass,  excepting  the  portion  EF  oppoate  the 
mouthpiece  and  the  surface  AoaB  of  the  jet.  On  EF  the  pressure  is 
simply  the  hydrostatic  pressure  due  to  the  depth,  that  is,  Qi^+GhjO. 
On  the  surface  and  section  AooB  of  the  jet,  the  horizontal  resultant 
of  the  pressure  is  equal  to  the  atmospheric  pressure  Pa  acting  on  the 
vertical  projection  AB  of  the  jet;  that  is,  the  resultant  orcssure  is 
-#«n.  Hence  the  resultant  hoi-izontal  force  for  the  whole  mass 
OOoaia  {p.+Qh)a-p.a'Gha.  Its  impulse  in  the  time  lisGhQt. 
Since  the  motion  is  steady  there  is  no  change  of  momentum  between 
CO'  and  aa.  The  change  of  horizontal  momentum  is,  therefore, 
the  difference  of  the  horizontal  momentum  lost  in  the  space  OOO'O' 
and  gained  in  the  space  aaa'a'.  In  the  former  space  there  is  no 
horizontal  momentum. 

The  volume  of  the  space  aaa'a'  is  wcf ;  the  mass  of  liquid  in  that 
space  is  (G/g)wE(;  its  momentum  is  (G/g)wD'/.      Equating  impulse  to 

r'-2gft,  and«/tl-e,; 

with  mc J — ..,._ 

__   ..    .    _.     .._      ---„--  --    -  possible  for  orifices  in 

plane  surfaces,  because  the  vetocity;  along  the  aides  of  the  vessel  in 
the  ne^hbourhood  of  the  orifice  is  not  so  small  that  it  can  be 
neglectM.  The  resultant  horizontal  pressure  is  therefore  greater 
thanGMl,  and  the  contraction  is  less.  Theexperimental  valuesofthe 
coefficient  of  discharge  for  a  re-entrant  mouthpiece  are  0-5149 
(Borda),  0-5547  (Bidone),  0-5324  (Weiabach),  values  which  tfiffer 
little  from  the  theoretical  value,  o-^,  given  above. 

{  38.   Velocity  of  Filaments  issmng  in  a  Jet. — A  jet  is  compoaed 

of  fluid  filaments  or  elementary  streams,  which  af-  '  '   --    -  -''■ '■ 

some  point  in  the  . 
interior  of  the  vessel 
from  which  the  fluid 
ia  discharged,  and 
gradually  acquire 
the  velocity  of  the 
jet.  Let  Mm,  fig. 
40  be  such  a  fila- 
ment, the  point  M 
being  taken  where 
the  velocity  is  in- 
sensibly small,  and 

tracted    section    of 

the   jet,    where   the 

filaments  have  be-  p,(, 

come    parallel    and 

exercise  uniform  mutual  pressure.     Take  the  free  suriace  AB  for 

datum  line,  and  let  j>i,  fi.  hi,  be  the  pressure,  velocity  and  depth 

below  datum  at  M ;  p,  v,  k,  the  corresponding  quantities  at  m. 

Then  S  29,  eq.  (aa), 

v?ln+P^lG-h,=f!n+PlG-h.  _  (1) 

But  at  M,  unce  the  velocity  is  insensible,  the  pressure  is  the  hydro- 
static pressure  due  to  the  depth;  that  is,  pi=o,  Pi^p.+Gki.  At 
M,  p  —  pn,  the  atmospheric  pressure  round  the  jet.  Hence,  inserting 
these  ■ralues, 

0+p.lG+hi-h,  ■m^l2e+p,IG-h; 

r»/2g-A;  (2) 

or  o-V(2«ft)=8-025VA.  (2a) 


That  is,  neglecting  the  v 
ments  at  the  contracted  sec 
to  the  difference  of  level 
of  the  free  surface  in  the 
reservoir  and  the  orifice. 
IF  the  orifice  is  small  in 
dimensions  compared  with 
h,  the  filaments  will  all 
have  nearly  the  same  vel- 


jet. 


is  simply  the  velocity  due 


Case  ofaSubmer 

Orifice. — Let     the     ori 

discharge  below  the  level  Fig.  41. 

of   the   tail   water.     Then 

using  the  notation  shown  in  fig.  41,  we  have  at  M,  Bi=i 

I,  p'^Gki+Pa.    Inserting  these  values  in  (3).  J  29, 

0+h,+p.!G-ki''v'l3g+hrht+p.lG 

^l2g  =  h-h,  =  k. 
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where  Ji  is  the  difference  of  level  ot  the  head  and  tail  water,  and  may 

i__  ^ J  ^i._  .if._..-.._  i.__i  ----iucj^  flow. 

digereni  on  the  Free  Surface  and  at 
Ihe  Orifice. — Let  the 
fluid  flow  from  a  vessel 
in  which  the  pressure 
b  fa  into  a  vessel  in 
which  the  pressure  is 
p,  fig.  42.  The  pres- 
sure pa  will  produce  the 
same  effect  as  a  layer 
of  fluid  of  thickaess 
ptlC  added  to  the  head 
water;  and  the  pres- 
sure p  will  produce 
the  same  eSect  as  a 
layer  of  thickness  pIG 
added  to  the  tail 
water.  Hence  the 
effective  difference  of 
level,  or  effective  head 
produdng     flow,     will 


Fig.  43. 
and  the  velocity  of  discharge  will  be 

v-^i2t\lk+(Pa-p)IG\]. 


k-ko+PtlG-PlG; 


,t  the  orifice  are  to  be  reckoned  as  part  ol  the 


the  free 
effeotive  head. 

Hence  in  all  cases  thus  far  treated  the  velocity  of  the  jet  is  the 
velocity  due  to  the  effective  head,  and  the  discharge,  allowing  for 
contraction  of  the  jet,  is 

Q-CMT-eWCag*).  (5) 

where  u  is  the  area  of  the  orifice,  cu  the  area  of  the  contracted 
section  of  the  jet,  and  h  the  effective  head  measured  to  the  centre  of 
the  orifice.    If  h  and  u  are  taken  in  feet,  Q  is  in  cubic  feet  per  second, 

[t  is  obvious,  however,  that  this  formula  assumes  that  all  the 
filaments  have  senmbly  the  same  velocity.  That  will  be  true  for 
horixontal  orifices,  and  Tery  approximately  true  in  other  cases,  if 
the  dimensions  of  the  orifice  are  not  large  compared  with  the  head  k. 
In  lai^  orifices  in  say  a  vertical  surface,  the  value  of  A  is  different 
for  different  ^laments,  and  then  the  velocity  of  different  filaments  is 
not  sensibly  the  same. 

SiupLB  OupicBS— Head  Constant 
S  39.  Large  Btctanpdar  Jets  front  Orificet  in  Vertical  Plane  Sur- 

rectangular 
traded  section  with 
vertical  and  horizon- 
tal sides.  Let  b  (fig. 
43)  be  the  breadth  of 
the  jet,  hi  and  h,  the 
depuiB  below  the  free 
surface  of  its  upper 
and  lower  surfaces. 
Consider  a  lamina  of 
the  jet  between  the 
depths  ft  and  h+dh. 
Its  normal  section  is 
bdh,  and  the  velocity 
F,c  43  of    discharge    VaiT 

The     discharge     per 

second  in  this  lamina  b  therefore  bVagl  dk,  and  that  of  the  whole 

jet  is  therefore 

-iN2i{*.'-A.'i,  (6) 

where  the  first  factor  on  the  right  is  a  coefficient  depending  on  the 
form  of  the  orifice. 

Now  an  orifice  producing  a  rectangular  jet  must  itself  be  very 
appronmately  rectangular.  Let  B  be  the  breadth,  Hi,  Hi,  the 
depths  to  the  upper  and  lower  edges  of  the  orifice.    Put 

6Cft.'-Ai')/B(H.<-H,t)=<.  (7) 

Then  the  discharge,  in  terms  of  the  dimensions  of  the  orifice,  instead 
of  those  of  the  jet,  is 

Q  =  l<:BV2gCH.l-H.<),  (8) 

the  formula  commonly  given  for  the  discharge  of  rectangular  orifices. 
Thecoefficientcisnot,  however,  simply  the  coefficient  of  contraction, 
the  value  of  which  is 

i(A.-W/BCH.-H,), 

and  not  that  riven  in.  (7).    It  cannot  be  assumed,  therefore,  that  c 

inequat)on(8yisconstant,andinfact  it  isfound  to  vary  for  different 

values  of  B/Hj  and  B/Hi,  and  must  be  ascertained  experimentally. 

Relalion  between  the  Expressions  (5)  and  (8). — For  a  rectangular 


orifice  the  area  of  the  orifice  is  u<*B(Ht— Hi), and  the  depth  measured 
to  its  centre  is  i(H»+Hi).    Putting  these  values  in  (5), 
r        ,,,..-    ,Q'-^B(H,-HOV|g{H,-l-H,)|. 
From  (8)  the  discharge  is 

a-|cBV2g(H,'-Hi*). 
le  of  c  in  the  two  cases, 
Q./Ql-ICH,•-H,^)/[CH.-H0V({H,^-Hl)/3ll. 
Let  HiAit=<'.  then 

&/Q1-0-9437  (i-<f')/(i-W(i+»)|.  (9) 

If  Hi  varies  from  o  to  00,  (t{"iHi/Hi)  varies  from  o  to  I.  The 
following  table  gives  values  of  the  two  estimates  of  the  discharge 
lor  different  values  of  r: — ■ 


Hi/H,  =  a. 

Q./Q.. 

Hi/H,-,, 

a/Q- 

00 

0-5 
0-7 

■943 
■979 

0-8 
0-9 

■999 
■999 

I-OOO 

Hence  it  is  obvious  that,  except  for  very  small  values  of  a,  the 
simpler  equation  (5)  ^lives  values  senably  identical  with  those  of 
(8).  When  ff<o-5  it  is  better  to  use  equation  (8)  with  values  of 
c  determined  experimentally  for  the  particular  pFoportioos  of  orifice 
which  are  in  question. 

S  40.  Large  Jets  htanng  a  Circular  Section  from  Orifices  in  a  Vertical 
Plane  Surface. — Let  fig.  44  represent  the  section  (rf  the  jet,  OO  being 


Fig.  44. 
the  free  surface  level  in  the  reserviur.    The  discharge  through  the 
horizontal  strip  aabb,  of  breadth  aa~b,  between  the  depths  fti+> 
and  hi+y+dy,  is 

^       .      ..    .  dQ  =  b^  \3g(h+y}\dy. 

The  whole  discharge  of  the  jet  is 

Q-jy^\3g(h,+y)idy. 

Butb-daa^,;  7-}J(l -cos4);  dy~idBin<^d4>.  Let t-dl(_3h,+d), 
then 

Q-i<PVl2g{Ai+<i/a)t/'8in'«Vi-.cos«d#. 

From  eq.  (5),  puttii«  w-i(P/4,  A  =  ii+(f/2,  c  —  l  when  d  is  the 
diameter  of  the  jet  and  not  that  ot  the  orifice, 

Q/Qi-a/'/janVVIi-^cos^ld*. 
For  *i-iio,«-oandQ/Qi-i; 

and  for  *i— o.  «— 1  and  Q/Qi=o-96. 

So  that  in  this  case  also  the  difference  between  the  simple  formula 
(S)  and  the  formula  above,  in  which  the  variation  of  bead  at  different 
parts  of  the  orifice  is  taken  into  account,  is  very  small. 
Notches  and  Weirs 

i  ii.  Notches,  Wtirs  and  Byewashes. — A  notch  is  an  orifice  ex- 
tending up  to  the  free  surface  level  in  the  reservoir  from  which  the 
discharge  takes  place.  A  weir  is  a  structure  over  which  the  water 
Sows,  the  dischar^  being  in  the  same  conditions  as  for  a  notch. 
The  formula  of  discharge  for  an  orifice  of  this  kind  is  ordinarily 
deduced  by  putting  Hj  — o  in  the  formula  for  the  corresponding  orifice, 
obtained  as  in  the  preceding  section.  Thus  for  a  rectangular  notch, 
put  Hi-oin(8).    Then 

p  =  icBV(ag)H<,  (II) 

where  H  is  put  for  the  depth  to  the  crest  of  the  weir  or  the  bottom 
of  the  notch.  Fig.  45  shows  the  mode  in  which  the  discharge  occurs 
in  the  case  of  a  rectangular  notch  or  weir  with  a  level  crest.  As  the 
free  surface  level  falls  very  sensibly  near  the  notch,  the  head  H 
should  be  measured  at  some  distance  back  from  the  notch,  at  a 
point  where  the  velocity  of  the  water  is  very  small. 

Since  the  area  of  the  notch  openii^  is  BH,  the  above  formula  i't 
of  the  form 

Q-eXBHXftV(JEH), 
where  ft  is  a  factor  depending  on  the  form  of  the  notch  and  expressing 
the  ratio  of  the  mean  velocity  of  discharge  to  the  velocity  due  to  the 
depth  H. 

S  4a.  Francis's  Formula  for  Reclangular  Notches. — The  jet  dis- 
charged through  a  rectangular  notch  has  a  section  smaller  than  BH, 
(a)  because  of  the  fall  of  the 


:i  surface  from  thg^point  where  K 
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is  measured  towardB  the  weir,  (6)  in  consequence  of  the  crest  con- 
*""•"",  (?)  in  con»equence  of  the  end  contractions.    It  may  be 
out  that  while  the  dimiDudon  of  the  section  of  the  Jet  due 
to  the  surface  mil  and 

o  the  ci 


is  proportional  to  the 
length  of  the  weir,  the 

nearly  the  same  effect 
whether  the  weir  is  wide 
or  narrow. 

J.  B,  Francis's  experi- 
ments showed  that  a 
perfect  end  contraction, 
when  the  heads  varied 
from  3  to  24  in.,  and 
the  lenph  of  the  weir 
was  not  less  than  three 
times  the  head,  dimin- 
ished the  effective 
length  of  the  weir  by 
an  amount  approxi- 
ma.tely  equal  to  one- 
i  tenth  of  the  head. 
Hence,  if  I  is  the  length 
of  the  notch  or  weir,  and 
H  the  head  measured 
behind  the  weir  where 
the  water  is  nearly  still, 
then  the  width  of  the 
jet  passine  through  the 
notch  would  bei-o-zH, 
allowing  for  two  end 

divided  by  posts  there 
I    may  be  more  than  two 

^  end     contractions. 

F>G-  45.  Hence,    generally,    the 

width  of  the  jet  is  /— o-lnH,  where  n  is  the  number  of  end  contractions 
of  the  stream.  The  contractions  due  to  the  fall  of  surface  and  to  the 
crest  contraction  are  proportional  to  the  width  of  the  jet.  Hence,  if  cH 
is  the  thickness  of  the  stream  over  the  weir,  measured  at  the  contracted 
section,  the  section  of  the  jet  will  be  ey-o-inH)H  and  (S  41)  the 
mean  velocity  will  be  iVCagH).    Consequently  the  discharge  will 

be  given  by  an  equation  of  the  form       

Q-jc«-o-i«H)H71eR 
=  5-35^(i-o-i«H)Hf, 
This  is  Francis's  formula,  in  which  the  coefficient  of  discharge  c  is 
much  more  nearly  constant  for  different  values  of  I  and  h  than  in 
the  ordinary  formula.     Francis  found  for  c  the  mean  value  0-622, 
the  weir  bemg  sharp-edged. 

f  S  43.  Triangtdar  Notch  (fig.  46). — Consider  a  lamina  issuing  be- 
tween the  depths  k  and  k-\-dh.  Its  area,  neglectii^  contraction,  will 
be  bdk,  and  the  velocity  at  that  depth  ts  i?  (a^ft).  Hence  the  dis- 
charge for  this  lamina  is 

But  B/6  =  H/(H-k);6-B{H-ft)/H. 

Hence  discharge  of  lamina 

J        ...    .  -B(H-A)V  (J£A)<tt/H; 

and  total  dischai^  of  notch  pi 

-Q-BV(2!)jo  (H-A)Wift/H 

-ABV(ae)HI. 


or,  introducing  a  coeffident  to  allow  (or  ci. 
Q-.VBV(aK)HJ, 
When  a  notch  is  used  to  gauge  a  stream  of  varying  flow,  the  ratio 
B/H  varies  if  the  notch  is  rectangular,  but  is  constant  if  the  notch  is 
triangular.    This  led  Professor  James  Thomson  to  suspect  that  the 
coefficient  of  dis- 
charge,   c,   would 
be     much      more 

different  values 
of  H  in  a  trian- 
gular than  in  a 
rectangular 
notch,  and  this 
has  been  experi- 
mentally shown 
Hen^    ^a^'t^'  FlG.  46. 

gular  notch  is  more  suitable  for  accurate  gaugings  than  a  rectangular 
notch.  For  a  sharp-edeed  triangular  notch  Professor  J.  Thomson 
found  C-0-6I7.  It  will  be  seen,  as  in  {  41,  that  since  iBH  is  the 
area  of  section  of  the  stream  through  the  notch,  the  formula  is 
again  of  the  form 

Q-tXiBHxW(2gH), 
where  fe-^  is  the  ratio  of  the  mean  velocity  in  the  notch  to  the 
velocity  at  the  depth  H.    It  may  easily  bt  shown  that  for  all  notches 
the  dischar^  can  be  expressed  m  this  form. 

i  44.  WtiT  vnlh  a  Broad  Sloping  Creif.— Suppose  a  weir  formed 
with  a  broad  crest  so  sloped  that  the  streams  flowing  over  it  have  a 
movement  sensibly  rectilinear  and  uniform  (fig.  47).  Let  the  inner 
edge  be  so  rounded  as  to  prevent  a  crest  contraction.  Consider  a 
filament  an',  the  point  a  being  so  far  back  from  the  weir  that  the 


Fig  47 

velocity  of  approach  is  negligible  Let  OO  be  the  surface  level  m  the 
reservoir  and  let  o  be  at  a  height  h'  below  OO  and  h  above  a'. 
Let  ft  be  the  distance  from  OO  to  the  weir  crest  and  e  the  thickness 
of  the  stream  upon  it.  Neglecting  atmospheric  [pressure,  \h4iich  has 
no  influence,  the  pressure  at  a  is  Gh'\  at  a'  it  is  Gs.  If  f  be  the 
velocity  at  a', 

Q=6eVag(A-<). 
Theory  does  not  furnish  a  value  for  e,  but  Q  'O  for  e  ^o  and  for 
fh.     d  has  therefore  a  maximum  for  a  value  of  e  between  o  and  k, 
i^tainea  by  equating  dQ/de  to  zero.     Thb  gives  «  =  JA,  and,  inserting 

this  value,  

Q -0-385  WV^ 
as  a  maximum  value  of  the  discharge  viui  the  conditmns  assigned. 
Experiment  shows  that  the  actual  dischar^  is  very  approximately 
equal  to  this  maximum,  and  the  formula  is  more  leeitimately  ap- 
plicable to  the  discharge  over  broad-crested  weirs  anato  cases  such 
as  the  discharge  with  free  upper  surface  through  lar^e  masonry 


Coeffictenis  for  the  Discharge  oter  Weirs,  derived  from  the  Experimenli  of  T.  E.  BlackweU.     When  more  than  01 

same  head,  and  the  result.' '-■■ *- -   "■-    --  "' --  ---*--- '■-'  --■■'■  —  '*"     "-  - 

is  very  strongly  marked. 


s  made  with  the 
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oaCRsl. 

CraUjfl.wid..                                              1 

toS 

3  ft.  long. 
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iV^^ 
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"I'Jr- 

"■^T- 

f^^ 
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•677 

■809 

■467_ 

:S 

:% 

•467 

-381 

■467, 

2 

■675 

■803 

■585* 

■675 

■546 

3 

•630 

.64J- 

■563- 

■597* 

■569* 

■441 

■537 

■539 

■49a* 

4 

■549 

■575 

■419 

■431 

■455 

■497* 

■515 

5 

-601  • 

-671 

■479 

•593 

;s??: 

■608* 

■576' 

-501* 

■53 « 

■507 

-5'3 

■543 

I 

■608' 

■513 

■527 

■497 

■S8I 

■548* 

46B 

9 

■530 

-614* 

■569' 
■539 

■525 

■558' 
■534* 
■534* 

■476 

■492* 

■498 

■46s; 

.467' 

.486 
■455 

14 

■549 

'The  discharge  per  second  varied  from  -461  to  -665  cub.  ft.  I 


o  experiments.    The  coefficient  -435  b  derived  from  the  mean  value. 
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__   _.   ,  however,  that  the  friction    ... 

s  and  crest  of  the  weir  has  been  neglected,  and  that  this 
tends  to  reduce  a  little  the  discharge.  The  formula  is  equivalent 
to  the  ordinary  weir  formula  with  c—a-  S77- 

Special  Cases  of  Discharge  from  Orifices 
)  45.  Cases  in  vihich  Die  Velocity  of  Approach  needs  to  he  taken 
into  Account.  Reclangiiiar  Orifices  and  Notches. — In  finding  the 
velocity  at  the  orifice  in  the  preceding  investigations,  it  has  been 
assumed  that  the  head  k  has  oeen  measured  from  the  free  surface 
of  still  water  above  the  orifice.      In   many  cases  which   occur  in 

Cice  the  channel  of  approach  to  an  orifice  or  notch  is  not  so 
,  relatively  to  the  stream  through  the  orifice  or  notch,  that  the 
velocity  in  it  can  be  disregarded. 

Let  At,  fit  (fig.  49)  be  the  heads  measured  from  the  free  surface  to 
the  top  and  bottom  edges  of  a  rectai^utar  orifice,  at  a  point  in  the 


1_X"^ 


It  is  obvious  that  a 

5-«>/2g 

has  been  somewhere  expended  in  producing  the  velocity  w,  and 
hence  the  true  heads  measured  in  still  water  would  have  been  hi+^ 
and  At+^.  Coosequeotly  the  dischai^,  allowing  for  the  velocity 
of  approach,  is 

Q-i<*V'^tCA.+W»-(».+W'l-  (I) 

And  for  a  rectangular  notch  for  which  h—o,  the  discharge  is 

Q-MVaEKAj  +  S)!-^*!.  (2) 

In  cases  where  u  can  be  directly  determined,  these  formulae  give  the 
discharge  quite  simply.  When,  however,  u  is  only  known  as  a 
function  of  the  section  of  the  stream  in  the  channel  of  approach,  they 
become  complicated.  Let  Q  be  the  sectional  area  01  the  channel 
where  A,  and  A,  are  measured.    Then  i(  =  Q/ Q  and  ^  =  Q'/2f  (?. 

This  value  introduced  in  the  equations  above  would  render  them 
excessively  cumbrous.  In  cases  therefore  where  Q  only  is  known, 
it  is  best  to  proceed  by  approximation.  Calculate  an  approximate 
value  Q'  of  Q  by  the  equation 

Then  ^  i-Q^^Sgl?  nearly.  This  value  of  ^  introduced  in  the  equations 
above  will  give  a  second  and  mudi  more  approximate  value  at  Q. 

f  46-  ParUaUy  Submerged  Rectangular  Orifices  and  Notches. — 
When  the  tail  water  is  above  the  lower  but  below  the  upper  edf^ 
of  the  orifice,  the  (low  in  the  two  parts  of  the  orifice,  into  which  it 
is  divided  by  the  surface  of  the  tail  water,  takes  place  under  different 
conditiont.  A  filament  Mimi  (fie.  49)  in  the  upper  part  of  the 
orifice  issues  with  a  head  h'  which  may  have  any  value  between 


Fig.  49. 


ki  and  h.  But  a  filament  Mitni  issuing  in  the  lower  part  of  the 
orifice  has  a  velocity  due  to  k'  —h",  or  h,  simply.  In  the  upper  part 
of  the  orifice  the  head  is  variable,  in  the  lower  constant.  If  Qt,  Qi 
are  the  discharses  from  the  upper  and  lower  parts  of  the  orifice, 
b  the  width  of  ue  orifice,  then 


(3) 


Qi-|cW2jjM-Ai»i    ) 

Q,-cbiih~huiih   r 

In  the  case  of  a  rectangular  notch  or  weir,  fc-o.  Inserting  this 
value,  and  adding  the  two  portions  of  the  discharge  together,  we  get 
for  a  drowned  weir 

Q  -<:W5i*(*.-A/3).  (4) 

where  A  is  the  difference  of  level  of  the  head  and  tail  water,  and  At 
is  the  head  from  the  free  surface  above  the  weir  to  the  weir  crest 
(fig.  50). 
From  some  experiments  by  Messrs  A.  Fteley  and  F.  P.  Steams 


Mjs 


le  values  of  the  coefficient  c 


A./A. 


d 


A,/A. 


0578 
0-607 


0-6a9 
0614 
0-3  0-600 

0-4  0-590 

05  0-582 

0-6  0-578 

If  velocity  of  approach  is~taken  ii „.  _  _ 

to  that  velocity ;  then,  adding  J)  to  each  of  the  heads  i 
(3),  and  reducing,  we  get  for  a  weir 

r    Q=eiv1i[(A.+WCA+^)*~i(A+5)l-ftl];  ■     (5) 

an  eq^uation  which  mav  be  useful  in  estimating  flood  discharges. 

Brtdfe  Piers  and  other  Obslrvctums  in  Streams. — When  the  piers 
of  a  bndge  are  erected  in  a  stream  they  create  an  obstruction  to  the 
now  of  the  stream,  which 
causes  a  difference  of  surface- 
level  above  and  below  the 
pier  (fig.  51).  If  it  is  neces- 
sary to  estimate  this  differ- 
ence of  level,  the  flow 
between  the  piers  may  be 
treated  as  if  it  occurred  over 
drowned    weir.      But   the 


this   I 


-'.7Z:~y. 


imperfectly  known.  „.. 

\  47.  BawiCs  Researches  on 
Wars. — H.  Baxin  has  executed  a  long  aeries  (rf  researches  on  the 
flow  over  weirs,  so  systematic  and  complete  that  they  almost 
supersede  other  observations.  The  account  of  them  is  contained 
in  a  series  of  papeis  in  the  Annates  des  Ponls  el  Chansstes 
(October  188S,  January  1890,  November  1891,  February  1894, 
"  ■  w  1896,  and  trimestre  1898).  Only  a  very  abbreviated 
can  be  given  here.  The  general  plan  of  the  experiments 
establish  first  the  coefficients  of  dischai^  for  a  standard 
without  end  contracuons;  next  to  establish  weirs  of  other 
series  with  the  standard  weir  on  a  channel  with  steady 
compare  the  observed  heads  on  the  different  weirs  and 
determine  their  coefficients  from  the  discharge  computed  at 
the  standard  weir.  A  channel  was  constructed  parallel  to  the 
Canal  de  Bourgogne,  taking  water  from  it  through  three  sluices 
0-3X1-0  metres.  The  water  enters  a  masonry  chamber  15  metres 
long  by  4  metres  wide  where  it  is  stilled  and  passe*  into  the  canal 
at  the  end  of  which  is  the  standard  weir.  The  canal  has  a  length 
of  15  metres.a  width  of  a  metres  and  a  depth  of  1-6  metres.    From 


ST.; 


Fig.  5i.» 


this  extends  a  channel  300  metres  in  length  with  a  slope  of  i  nam. 
per  metre.  The  channel  is  2  metres  wide  with  vertical  udes.  The 
channels  were  constructed  of  concrete  rendered  with  cement.  The 
water  levels  were  taken  in  chambers  constructed  near  the  canal, 
by  floats  actuating  an  index  on  a  dial.  Hook  gauges  were  used  in 
determining  the  heads  on  the  weirs. 

Standard  Weir. — The  weir  crest  was  3-72  ft.  above  the  bottom 
of  the  canal  and  formed  by  a  plate  i  in.  thick.  It  was  sharp-edged 
with  free  overfall.  It  was  as  wide  as  the  canal  so  that  end  con- 
tractions were  suppressed,  and  enlargements  were  formed  below 
the  crest  to  admit  air  under  the  water  sheet.  The  channel  below 
the  weir  was  used  as  a  gauging  tank.  Gauginga  were  made  with  the 
weir  3  metres  in  length  and  afterwards  with  the  weir  reduced  to 
I  metre  and  0-5  metre  in  length,  the  end  contractions  being  sup- 
pressed in  all  cases.    Assuming  the  general  formula 

Q-«fAV(a!A),  (1) 
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es  at  the  followiog  values  of  m  :— 
Coefficients  o}  Ditchargt  o}  Standard  Weir. 


Head  h  metres. 

Head  k  teec. 

m 

005 

:ltS 

0-4485 

O-IO 

0-15 

ti 

0-4362 

0-35 

0-4359 

0-30 

,:» 

0.40 

1-312 

0-4386 

0-45 

■S 

0-4299 

0-55 

o-6o 

\^ 

0-4337 
04341 

Bazin  compares  his  results  with  those  of  Fteley  and  Stearns  in  1877 
and  1879,  currccting  for  a  different  velocity  of  approach,  and  finds 
a  close  agreement. 

Infiuence  of  Velocity  of  Approach.— To  take  account  of  the  velocity 
of  approach  u  it  is  usual  to  replace  ft  in  the  formula  by  ft+o«'/2g 
where  ■  is  a  coefficient  not  very  well  ascertained.    Then 

The  original  simple  equation  can  be  used  if 

m-M(l+a«V3fft)l 

or  very  approximately,  since  u'ligh  is  small, 

m-M(H-|awV2£ft).  (3) 

Now  if  ^  is  the  height  of  the  weir  crest  above  the  bottom  of  the 
canal  (fig.  53),  «-Q/iG>+ft). 
Replacing   Q   by    its   value 


that  (3)  may  be  written 
m-Mli+kWip+hm.  (5) 
Gaugings  were  made  with 
weirs  of  0-7S,  0-50.  0-35,  and 
0-24  metres  height  above 
the  canal  bottom  and  the 
results  compared  iirith  those  of  the  standard  weir  taken  at  the  same 
time.  The  discussion  of  the  results  leads  to  the  fallowing  values  of 
ffl  in  the  general  equation  (i' 


Fig.  53. 


■Ml-. 


i-5«'/a«*) 
■551  A/* -t 


+*)!*]. 


Head  k  metres. 

Head  k  feet. 

1' 

0-05 

0-4481 

0-10 

0-4332 

[0-4315 

0-30 

0-4174 

1-313 

0-4144 

0-4118 

1-640 

0-4092 

An  approximate  formula  tor  it  is  r 

;i-o-40s+o-ooyA  (*  in  metres) 
>i -0-405 +0-01/A  (i  in  feet). 
Inclined  Weirs. — Experiments  were  made  in  which  the  plank  weir 
was  inclined  up  or  down  stream,  the  crest  being  sharp  and  the  end 
contraction  suppressed.  The  following  are  coefficients  by  which 
the  discharge  of  a  vertical  weir  should  be  multiplied  to  obtain  the 
discharge  of  the  inclined  weir. 

Coefficient. 
Inclination  up  Btmun    .     .     .     1  to  i  0-93 


lto4  1-09 

The  coefficient  varies  appreciably,  it  k/p  approaches  unity,  which 
case  should  be  avoided. 

In  all  the  precedii^  cases  the  sheet  passing  over  the  weir  is  de- 
tached completely  from  the  weir  and  its  under-surface  is  subject 
to  atmospheric  pressure.  These  conditions  permit  the  most  exact 
determination  ot  the  coefficient  of  discharge.  If  the  sides  of  the 
canal  below  the  weir  are  not  so  arranged  as  to  permit  the  access 
of  air  under  the  sheet,  the  phenomena  are  more  complicated.  So 
long  as  the  head  does  not  exceed  a  certain  limit  the  sheet  is  detached 
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from  the  weir,  but  encloses  a  volume  of  air  which  is  at  leas  than 
atmospheric  pressure,  and  the   tail   water  rises  under  the  sheet. 
The  discharge  is  a  little  greater  than  for  free  overfall.    At  greater 
head  the  air  disappears  from  below  the  sheet  and  the  sheet  is  said 
to  be  "  drowned.      The  drowned  sheet  may  be  independent  of  the 
tail  water  level  or  influenced  by  it.     In  the  former  case  the  fall  is 
followed  by  a  rapid,  terminating  in  a  standi:^  wave.    In  the  latter 
case  when  the  foot  of  the_ 
sheet   is   drowned   the   level  - 
o(  the  tail  water  influences 
the  discharge  even  if  it  is 
below  the  weir  crest. 

Weirs  with  Flat  Crests.— 
The  water  sheet  may  spring 
clear  from  the  upstream  edge 
or  may  adhere  to  the  flat» 

crest  falling  free  beyond  the  TlG.  53. 

downstream    edge.      In    the 

former  case  the  condition  is  that  of  a  sharp-ecteed  weir  and  it  is 
realized  when  the  head  is  at  least  double  the  width  of  crest.  It  may 
arise  if  the  head  is  at  least  li  the  width  of  crest.  Between  these 
limits  the  condition  of  the  sheet  is  unstable.  When  the  sheet 
is  adherent  the  coefficient  m  depends  on  the  ratio  of  the  head  k 
*j  the  width  of  crest  c  (fig.  53),  and  is  given  by  the  equation 


nt-nti  [o-70+o-i85ft/<;],  where" 
ed^  weir  in  similar  con-  _ 
ditions.  Rounding  the  up- 
stream edge  even  to  a  small 
extent  modifies  the  dis- 
charge. If  R  is  the  radius 
of  the  rounding  the  co- 
efficient m  is  increased  in 
theratio  itoi  H-R/A nearly. 
The  results  are  limited  to  R 
less  than  \  in. 

Drowned    Weirs. — Let    k 
(fig.  54)  be  the  hewht  erf  r..    s., 

head  water  and  Ai  Swt  of  '^"^  5*»- 

tail  water  above  the  weir  crest.    Then  Bazin  obtains  as  the  approxi- 
mate  formula  for  the  coefficient  of  discharge 

m-  i-05fn.[i  +lft./fl^  i  (ft  -  hOlh\, 


when  the  sheet  is 
free  and  the  weir 
of  the  same  height. 
\^.  Separating 
Weirs.  —  Man^ 
towns  derive  their 
water-supply  from 
streams    in    high 

moorland     dis-  F,e_  e« 

trias,  in  which  the  '■»>'■  M- 

flow  is  extremely  variable.     The  water  is  collected  ii 
reservoirs,  from  which  an  uniform  supply  can  be  sent  t( 


Catt    Iran 
K., 


such  cases  it  is  desii 
down  the  streams  i 
flow.    The  latter  is 


Fig.  56. 

o  separate  the  coloured  water  which  comee 
fi  floods  from  the  purer  water  of  ordinary 


thfr-fwmer  is  allaaved 
byLaOOglC 


DISCHARGE  FROM  ORIFICES) 


HYDRAULICS 


SI 


to  How  away  down  the  original  stream  channel,  or  is  stored  in 
separate  reservoirs  and  used  as  compensation  water.  To  accomplish 
tlM^  separation  of  the  flood  and  ordinary  water,  advantage  is  taken  of 
the  different  horizontal  range  of  the  parabolic  path  of  the  water 
falling  over  a  weir,  as  the  depth  on  the  weir  and,  consequently,  the 
velocity  change.  Fig.  55  shows  one  of  these  separating  weirs  m  the 
form  in  which  they  were  first  introduced  on  the  Manchester  Water- 
works; fig.  56  a  more  modern  weir  of  the  same  kind  designed  by 
Sir  A.  Binni?  for  the  Bradford  Waterworks.  When  the  quantity  of 
water  coming  down  the  stream  is  not  excessive,  it  drops  over  the 
weir  into  a  transverse  channel  leading  to  the  reservoirs.  In  flocxi, 
the  water  springs  over  the  mouth  of  this  channel  and  Is  led  into  a 
waste  channel. 

It  may  be  assumed,  probably  with  accuracy  enough  for  practical 
purposes,  that  the  particles  describe  the  parabolas  due  to  the  mean 
velocity  of  the  water  passing  over  the  weir,  that  is,  to  a  velocity 

iV(2£ft), 
where  k  is  the  head  above  the  crest  of  the  weir, 

l^t  c6  =  i  be  the  width  of  the  orifice  and  ai^y  the  difference  of 
level  of  its  edges  (Gg.  57).    Then,  if  a  particle  passes  from  a  to  b  in  ( 

which  gives  the  width  x  for  any  given  difference  of  level  y  and  head 
h,  which  the  jet  will  just  pass  over  the  orifice.     Set  off  ad  vertically 


-IVffJ^- 


to  WW- 
a  with  the 
rticals  from 


and  equal  to  if  0 ,  ___.  ,  ._  , 

Divide  af,  fe  into  an  equal  number  of  equal  parts.  Jo 
divisions  on  ef.  The  intersections  of  these  lines  with  ^ 
the  divisions  on  of  give  the  parabolic  path  of  the  jet. 

Mouthpieces — Head  Constant 
§  40.  Cylindrical  Mouthpieces. — When  water  issues  from  a  short 
cylindrical  pipe  or  mouthpiece  of  a  lei^h  at  least  equal  to  1)  times 
its  smallest  transverse  dimension,  the  stream,  after  contraction  within 
the  mouthpiece,  expands  to  fill  it  and  issues  full  bore,  or  without 
contraction,  at  the  point  of  discharge.  The  discharge  is  found  to 
be  about  one-third  greater  than  that  from  a  simple  orifice  of  the 
same  size.  On  the  other  hand,  the  enei^  of  the  fluid  per  unit  of 
weight  ia  less  than  that  of  the  stream  from  a  simple  orifice  with  the 
same  hed.d,  because  part  of  the  energy  is  wasted  in  eddies  fjroduced 
at  the  point  where  the  stream  expands  to  fill  the  mouthpiece,  the 
action  being  something  like  that  which  occurs  at  an  abrupt  change 


Let  fig.  58  represent  a  vessel  dischai^i^  through  a  cvlindrical 
mouthpiece  at  the  depth  h  from  the  free  surface,  and  let  tne  axis  of 
the  jet  XX  be  taken  as  the  datum  with  reference  to  which  the  head 
is  estimated.  Let  Q  be  the  area  of  the  mouthpiece,  w  the  aiea  of 
the  stream  at  the  contracted  section  EF.  Let  0,  />  be  the  velocity 
and  pressure  at  £F,  and  vi,  />■  the  same  quantities  at  GH.  If  the 
discliarge  is  into  the  air,  ft  is  equal  to  the  atmospheric  pressure  Pt. 
The  total  head  of  any  filament  which  goes  to  form  the  jet,  taken 


tal  head  is  if/sg+p/G ;  at  GH  it  is  vMig+PilG. 
Between  KF  and  GH  there  is  a  loss  of  head  due  to  abiupt  change 
of  velocity,  which  from  eq.  {3),  S  36,  may  have  the  value 

Adding  this  head  lost  to  the  head  at  GH,  before  equating  it  to  the 
heads  at  EF  and  at  the  point  where  the  filaments  start  into  motion, — 

h+pJG  =  d'f2e+plG  =  VxVH+^!G+(.v-v,)>l3s. 
But  aw^lto,,  and  w-cafl,  il  e,  is  the  coefficient  of  contraction  within 
the  mouthpiece.    Hence 

v  =  av,/ui=ii,/e,. 
Suppoang  the  discharge  into  the  air,  so  that  pi  =p,, 

h+p,IG'v,'l3g+p,IG+Wl2g)(ilc,^iy; 
{v,l2g)\i  +  (i/c.-i)n=h; 
.-.  i'i-V(2fA)/V[i+(i/e.-i)'i;  (i) 

where  the  coefficient  01 
for  thecyli 


n  the  right  is  evidently  the  coefficient  of  velocity 


mouth  pnece 

the  coefficient  of  con- 
traction at  EF.  Let 
Cb=0'64,  the  value  for 
simple  orifices,  then  the 
coefficient  of  velocity  is 

c,=i/ViH-(iA,-i)'! 
=  o-87  (2) 
The  actual  value  of  e, 
found  by  experiment  is 
0'8z,  which  does  not 
differ  more  from  the 
theoretical  value  than 
might  be  expected  if 
the  friction  of  the 
mouthpiece  is  allowed 


Fig.  58. 
hpiece   is  allowed 
Hence,  for  mouthpieces  of  this  kind,  and  tor  the  s 


(3) 


_..  .      Eliminating  Hi,  we  ^ 
tp.-f)/G-ift  nearly; 
or  f  =  ^,  — JGAlb  per  sq.  ft. 

If  a  pipe  connected  with  a  reservoir  on  a  lower  level  is  introduced 
into  the  mouthpiece  at  the  part  where  the  contraction  is  formed 
(fig.  sq),  the  water  will  rise  in  this  rape  to  a  hew;ht 

KL  =  (/..-;.)/G^ftneariy 
If  the  distance  X  is  less  than  this,  the  water  from  the  lower  reservoir 
will  be  forced  continuously  into  the  jet  by  the  atmospheric  pressure, 
and  discharged  with  it.    This  is  the  crudest  form  of  a  kind  of  pump 
known  as  the  jet  pump. 

S  50.  Convergent  Mouthpieces. — With  convergent  mouthpieces 
there  is  a  contraction  within  the  mouthpiece  causing  a  loss  of  nead, 
and  a  diminution  of  the  velocity  of  discharge,  as  with  cylindrical 
mouthpieces.  There  is  also  a  second  contraction  of  the  stream  out- 
side the  mouthpiece.  Hence  the  discharge  is  given  by  an  equation 
of  the  form 

Q=crfJlV(2gft).  (4) 

where  tt  is  the  area  of  the  external  end  of  the  mouthpiece,  and  cja 
the  section  of  the  contracted  jet  beyond  the  mouthpiece. 
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e  is  that  for  a  mouthpece 
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The  values  of  c,  and  c.  muat  here  be  determined  by  experiment. 
The  above  table  gives  values  sufficient  for  practical  purposes.  Since 
the  contraction  beyond 
the  mouthpiece  increases 
with  the  con  verge  nee, or, 
what  is  the  same  thing, 
te  diminishes,  and  on  the 
other  band  the  loss  of 
energy  diminishes,  so 
that  c  increases  with 
the  convergence,  there 
ZZZ~ — "r-^jw._    '^  '"'  angle  for  which  the 

Z^^^O"  ^     product  Co  c,,  and  con- 

'  ~^  ^       sequently  the  dischaiKe, 


Moiitkptece. — Su  p- 
pose  a  mouthpiece  so 
designed  that  there  is 
no  abrupt  change  in  the 
section  or  velocity  of 
the  stream  passing 
through  it.  It  may 
have  a  form  at  the 
inner  end  approxi- 
mately the  same  so 
,  and   may  then  enlai^c  gradi 


cylindrical,  so  that  the  jet  may 
EF.  Ut  u,  r,  ^  be  the  section, 
and  Q,  Pi,  Pi  the  same  quantities 
atmospheric  pressure,  or  pressure  i 


Fic.  60. 


velocity  and  pressure 
at  EF,  po  being  as  usual  the 
n  the  free  surface  AB.  Then, 
since  there  is  no  loss  of 
energy,  except  the  small 
frictional  resistance  of  the 
surface  of  the  mouthpiece, 

-OiVai+fi/G. 
If  the  jet  discharges  into 
theair,  ^,-/..;and 

Pi  =  V(aift); 
or,  if  a  coefficient  is  intro- 
duced to  allow  for  friction. 
'  Pi=e,V(3|ft): 

;  where  c  is  about  0-97  if 
the  mouthpiece  is  smooth 
and  well  formed. 

Hence  the  dischai^  de- 
pends on  the  area  of  the 
stream  at  EF,  and  not  at 
'f  all  on  that  at  CD,  and  the 
latter  may  be  made  as 
small  as  we  please  without 
affecting    the 


than  at  EF  the  pressure  is  less,  and  therefore  less  than  atmosphi 

pressure,  if  the  discharge  is  into  the  air.    If  CD  is  so  contracted  that 

p  =  o,  the  continuity  of  flow  is  impos^ble.      In   fact  the  stream 

~  disenga^s  itself  from  the 

I  moutlipiece  for  some  value 

I  of  ^greater  than  o  (fig,  61). 


n  the  equations. 


Fig.  61. 


ti/«: 


or,  putting  p.lG  =  u  ft.,  if 

In  practice  there  will  be  an  interruption  of  the  full  bore  flow  with 
a  less  ratio  of  Q/w,  because  of  the  disengagement  of  air  from  the  water. 
But,  supposing  this  does  not  occur,  the  maximum  discharge  of  a 
mouthpiece  of  this  kind  is 

Q-Wl2g(fc+/>./G)l; 
that  is,  the  discharge  is  the  same  as  for  a  well-bellmouthed  mouth- 
piece of  area  w,  and  without  the  expanding  part,  discharging 


i  52.  Jet  Pump. — A  divergent  mouthpiece  may  be  arranged  t< 
I  a  pump,  as  shown  in  fig.  62.    The  water  which  supplies  the  en' 


required  for  pumping  enters  at  A.  The  water  to  be  pumped  enters 
at  B.  The  streams  combine  at  DD  where  the  velocity  is  greatett 
and  the  pressure  least.    Beyond  DD  the  stream  enlarges  in  section. 


and  its  pressure  increases,  till  it  is  sufficient  to  balance  the  head  due 
to  the  height  of  the  lift,  and  the  water  flows  away  by  the  discharge 
pipe  C. 

riG.  63  shows  the  whole  arrangement  in  a  diagrammatic  way. 
A  is  the  reservoir  which  supplies  the  water  that  effects  the  pumping; 


Fig.  63. 

_  ._ vater  to  be  pumped;  C  is  the 

which  the  water  is  pumped. 

Discharge  with  Varying  Head 
\  53.  Flow  }rom  a  Vessel  vihen  the  Effective  Head  varies  vith  the 
Time. — Various  useful  problems  arise  relating  to  the  time  of  empty- 
ing and  filling  vessels,  reservoirs,  lock  chambers,  &c.,  where  the  flow 
is  dependent  on  a  head  which  increases  or  diminishes  during  the 
operation.  The  simplest  of  these  problems  is  the  case  of  filling  or 
emptying  a  vessel  of  constant  horizontal  section. 

Time  of  Emptying  or  Fiiiing  a  Verlical-sided  Lock  Cfiamber. — 
Suppose  the  lock  chamber,  which  has  a  water  surface  of  II  square 
ft..  IS  emptied  through  a  sluice  in  the  tail  gates,  of  area  u,  placed 
below  the  tail- water  level.  Then  the  effective  head  producing  flow 
through  the  ^uice  is  the  difference  of  level  in  the  chamber  and  tail 
bay.    Let  H  (fig.  64)  be  the  initial  difference  of  level,  h  the  difference 


^^^^^^ 

]             ■  A 

:i-^-=-=-«;=^^ 

'«WMiiw..i:JM! 

'^M^i>^,-^iz.v~-.:>>i;z~i.vM 

Fig.  64. 

of  level  after  /  seconds.  Let  —dh  be  the  fall  of  level  in  the  chamber 
duringjan  interval  dt.  Then  in  the  time  dt  the  volume  in  the  chamber 
is  altered  by  the  amount  —iidk,  and  the  outflow  from  the  sluice  in 
the  same  time  is  cwV  l3[h)di.  Hence  the  dilTerential  equation  con- 
nee  ting  h  and  (  is 

cu-^(2ih)dl+ak  = 


hzcd  by 


Google 
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^»/>*-/; 


.■.J-2Q(VH-VA)/i«oV(ag)l 
For  the  whole  time  of  emptying,  during  which  k  diminishes  from 

T-(a/c«)V{aH/g). 
Comparing  this  with  the  equation  for  flow  under  a  constant  head, 
it  will  be  seen  that  the  time  is  double  that  required  for  the  discharge 
of  an  equal  volume  under  a  constant  head. 

The  time  of  fiiling  the  lock  through  a  sluice  in  the  head  gates  is 
exactly  the  same,  ifthe  sluice  is  below  the  tail-water  level.  But  if 
the  sluice  is  above  the  tail-water  level,  then  the  head  is  constant 
till  the  level  of  the  sluice  is  reached,  and  afterwards  it  diminishes 
with  the  time. 

PracticalIUsk  of  Orifices  in  Gauging  Water 
S  54.  If  the  water  to  be  measured  is  passed  through  a  known  orifice 
under  an  arrangement  by  which  the  constancy  of  the  head  is  ensured. 
the  amount  which  passes  in  a  given  time  can  be  ascertained  by  the 
formulae  already  given.  It  will  obviously  be  best  to  make  the 
orifices  of  the  forms  for  which  the  coefEcients  are  most  accurately 
determined;  hence  sharp-edged  orifices  or  notches  are  most  com- 
monly used. 

Water  Inch. — For  measuring  small  quantities  of  water  circular 
sharp~edged  oriSces  have  been  used.  The  discharge  from  a  circular 
orifice  one  French  inch  in  diameter,  with  a  head  of  one  line  above  the 
top  edge,  was  termed  by  the  older  hydraulic  writers  a  water-inch. 
A  common  estimate  of  its  value  was  14  pints  per  minute,  or  677 
English  cub.  ft.  in  24  hours.  An  experiment  by  C.  Bossut  gave 
634  cub.  ft.  in  Z4  hours  (see  Navier's  editioa  of  Belidor's  Arch. 
Hydr.,  p.  212). 

L.  J.  Weisbach  points  out  that  measurements  of  this  kind  would  be 
made  more  accurately  with  a  greater  head  over  the  orifice,  and  he 
proposes  that  the  head  should  b^  equal  to  the  diameter  of  the  orifice. 
Several  equal  orifices  may  be  used  for  lar^r  discharges. 

Pin  Ferruies  or  ileasuring  Cocks. — To  give  a  tolerably  definite 
supply  of  water  to  houses,  without  the  expense  of  a  meter,  a  ferrule 
with  an  orifice  of  a  definite  size,  or  a  cock,  is  introduced  in  the 
service-pipe.     If  the  head  in  the  water  main  is  constant,  then  a 
definite  quantity  of  water  would  be  delivered  in  a  given  time.    The 
arrangement  is  not  a  very  satisfactory  one,  and  acts  chiefly  as  a 
check  on  extravagant  use  of  water.    It  is  interesting  here  chiefly  as 
an  example  of  .regulation  of  discharge  by  means  of  an  orifice.    Fig.  65 
shows    a    cock    of 
this   kind   used   at 
Zurich.    It  consists 
of  three  cocks,  the 
middle  one  having 
the   orifice   of   the 
i   predetermined  size 
in  a  small  circular 
plate,  protected  by 
wire    gauze    from 
stoppage    by     im- 
purities     in      the 
water.      The   cock 

^  can  be  used  by  the 

consumer  for  emptying  the  pipes.  The  one  on  the  left  ana  the 
measuring  cock  are  connected  by  a  key  which  can  be  locked  by  a 
padlock,  which  is  under  the  control  of  the  water  company. 

i  55.  Measurement  oj  the  Flow  in  Streams. — To  determine  the 
quantitv  of^water  flowing  ofl  the  ground  in  small  streams,  which  is 
available  for  water  supply  or  for  obtaining  water  power,  small 
temporary  weirs  are  often  used.  These  may  be  formed  of  planks 
supported  by  piles  and  puddled  to  prevent  leakage.  The  measure- 
ment of  the  head  may  oe  made  by  a  thin-edged  scale  at  a  short 
distance  behind  the  weir,  where  the  water  surface  has  not  Ijeeun  to 
slope  down  to  the  weir  and  where  the  velocity  of  approach  is  not 
high.  The  measurements  are  conveniently  made  from  a  short  pile 
driven  into  the  bed  of  the  river,  accurately  level  with  the  crest  of 
the  weir  (fig.  66).  Then  if  at  any  moment  the  head  is  h,  the  dia- 
cha^e  ts,  for  a  rectangular  notch  of  breadth  b, 

where  c  =0'62 ;_  or,  better,  the  formula  iu  S  ^  may  be  used. 

Gauging  weirs  are  most  commonly  in  tne  form  of  rectangular 
notches;  and  care  should  be  taken  that  the  crest  is  accurately 
horiiontal,  and  that  the  weir  is  normal  to  the  direction  of  flow  of 
the  stream.  It  the  planks  are  thick,  they  should  be  bevelled  (f^.  67), 
and  then  the  edge  may  be  protected  by  a  metal  plate  about  j^th 
in    i-h.r-ir  .n  ..a..,.rg  (jjg  requisitc  accuracy  of  form  and  sharpness  of 

The  weir  should  be  large 

._    ^_   —  ime  flowing  in  the  stream, 

and  at  the  same  tune  it  Is  desirable  that  the  minimum  head  should 


I.  thick  __,.  _. 

edge.  In  permanent  gauging 
used  to  form  the  edge  of  the 
enough  to  discharge  the 


small  (say  half  a  foot)  to  decrease  the  effects  of  errors  of 

mt.    The  section  of  the  jet  over  the  weir  should  not  excenl 

one-fifth  the  section  of  the  stream  behind  the  weir,  or  the  velocity 
of  approaoh  will  need  to  be  taken  into  account.    A  triangular  notcn 


intervals  ol  time,  a 

Scale 


e  daily,  and  then  for  ^cb  i. 
Wetr 


the  discharge  must  be  calculated  for  the  mean  of  the  heads  at  the 
beginning  and  end  of  the  time.     As  this  involves  a  good  deal  of 
troublesome  calculation,  E.Sangproposed  to  use  a  scale  so  graduated 
as  to  read  off  the  discharge  in  cubic  feet  per  second.    The  lengths  of 
the  principal  graduations  of  such  a  scale  are  easily  calculated  by 
putting  Q  =  i,2,  3   ...   in   the  ordinary   formulae   for     notches; 
the  intermediate  graduations  may  be  taken  accurately  enough  by 
subdividing  equally  the  distances  between  the  principal  graduations. 
The  iiccurate  measurement  of  the  discharge  of  a  stream  by  means 
of  a  weir  is,  however,  in  practice,  rather  more  difficult  than  might 
be     inferred     from 
the      simplicity    of 
the  principle  of  the 
operation.        Apart 
from   the   difficulty 
of  selecting  a  suit- 
able   coefficient    of 
discharge,      which 

if  the  form  of  the 
weir  and  the  nature 
of  its  crest  are  pro- 
perty  attended    to,  c-,-   i, 
Sther  difficulties  of  "°-  *'■ 
measurement  arise.    The  length  of  the 
weir  should  be  very  accurately  deter- 
mined, and  if  the  weir  is  rectangular 
its  deviations  from  exactness  of  level 
should  be  tested.    Then  the  agitation 
of  the  water,  the  ripple  on  its  surface, 
and  the  adhesion  of  the    water  to  the 
scale  on  which  the  head  is  measured, 
are  liable  to  introduce  errors.     Upon  a 
weir  10  ft.   long,   with   I   ft.  depth  of 
water  flowing  over,  an  error  of  l-ioooth 
of  a  foot  in  measuring  the  head,  or  an 
error  of  i-iooth  of  a  foot  in  measuring 
the  length  of  the  weir,  would  cause  an 
error  in  computing  the  dischai^e  of 
2  cub.  ft.  per  minute. 

Hook  Gauge.— -For  the  determination 
of  the  surface  level  of  water,  the  most 
accurate  instrument  is  the  hook  gauge 
used  first  by  U.  Boyden  of  Boston,  in 
T840.  It  consists  of  a  fixed  frame  with 
scale  and  vernier.     In  the  instrument 


i  the  ^ 


i  fixed  to  the 


Flo.  68 


frame,  and  the  scale  slides  vertically. 
The  scale  carries  at  its  lower  end  a  hook 
with  a  fine  point,  and  the  scale  can  be 
raised  or  lowered  by  a  fine  pitched 
screw.  If  the  hook  is  depressed  below 
the  water  surface  and  then  raised  by  the  screw,  the  n 
reaching  the  water  surface  will  be  very  distinctly  marked,  by  the 
reflection  from  a  small  capillary  elevation  of  the  water  surface  over 
the  point  of  the  hook.  In  ordinary  light,  differences  of  level  of  the 
water  of  001  of  a  foot  are  easily  detected  by  the  hook  gauge.  If  such 
a  gauge  is  used  to  determine  the  heads  at  a  weir^^n  book  shouU 
Di:]itizoc  by  V^tOOQIC 
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brn  be  set  accurately  level  with  the  weir  crest,  and  a  reading  taken. 
Then  the  difference  of  the  reading  at  the  water  surface  and  that 
for  the  weir  crest  will  be  the  head  at  the  weir. 

I  56.  iiodida  used  in  Irrigaiion. — In  distributing  water  for 
irrigation,  the  chai^  for  the  water  may  be  eimply  aasessed  on  the 
area  of  the  land  irrigated  for  each  consumer,  a  method  followed  in 
India;  or  a  regulated  quantity  of  water  may  be  given  to  each 
consumer,  and  the  chaise  may  be  made  proportional  to  the  quantity 
of  water  supplied,  a  method  employed  for  a  long  time  in  Italy  and 
Other  parts  of  Europe.    To  deliver  a  regulated  quantity  of  water 


Fig.  69, 
from  the  irrigation  channel,  arrangements  termed  modules  are  used. 
These  are  constructions  intended  to  maintain  a  consuntorapproxi- 
mately  constant  head  above  an  orifice  of  fixed  Hze,  or  to  regulate 
the  size  of  the  orifice  so  as  to  give  a  constant  discharge,  notwith- 
standing the  variation  of  level  in  the  irrigating  channel. 

S  57.  IlaHan  Module. — The  Italian  modules  are  masonry  construc- 
tions, consisting  of  a  regulating  chamber,  to  which  water  is  admitted 
by  an  adjustable  sluice  from  the  canal.  At  the  other  end  of  the 
chamber  is  an  orifice  in  a  thin  flagstone  of  fixed  size.  By  means 
of  the  adjustable  sluice  a  tolerably  constant  head  above  the  fixed 
orifice  is  maintained,  and  therefore  there  is  a  nearly  constant  dis- 
char^  of  ascertainable  amount  through  the  orifice,  into  the  channel 
leadine  to  the  fields  which  are  to  be  irrieated. 

In  fig.  6g,  A  is  the  adjustable  sluice  by  which  water  is  admitted 
to  the  regulating  chamber,  B  is  the  fixed  orifice  through  which  the 
water  is  discharged.  The  sluice  A  is  adjusted  from  time  to  time  by 
the  canal  officers,  so  as  to  bring  the  level  of  the  water  in  the  regulating 
chamber  to  a  fixed  level  marlied  on  the  wall  of  the  chamber.    When 


time  to  time.  It  has  further  the  advantage  that  the  cultivator,  by 
observing  the  level  of  the  water  in  the  chamber,  can  always  see 
whether  or  not  he  is  receiving  the  proper  quantity  of  water. 

On  each  canal  the  orifices  are  of  the  same  heiglit,  and  intended  to 
work  with  the  same  normal  head,  the  width  of  the  orifices  being 
varied  to  suit  the  demand  for  water.  The  unit  of  discharge  varies  on 
different  canals,  being  fixed  ia  each  case  by  legal  arrangements. 
Thus  on  the  Canal  Lodi  the  unit  of  discharge  or  one  module  of  water 
is  the  discharge  through  an  orifice  I-I3  ft.  high,  013416  ft.  wide, 
with  a  head  of  0-33  ft.  above  the  top  edge  of  the  orifice,  or  -88  ft. 
above  the  centre.  This  corresponds  to  a  dischai^  of  about  0'6l65 
cub.  ft.  f>er  second. 

In  the  most  elaborate  Italian  modules  the  regulating  chamber  is 
arched  over,  and  its  dicnen«ans  are  very  exactly  prescnbed.  Thus 
tn  the  modules  of  the  Naviglio  Grande  of  Milan,  shown  in  fig.  7O1 
the  measuring  orifice  is  cut  m  a  thin  stone  slab,  and  so  place^*'""' 
the  discharge  is  into  the  air  with  free  c 


where  Ci  and  Ct  are  the  coefficients  of  dischat^e  suitable  for  the  1 
orifices.    Hence 

eiW<**»-V(At/*i). 
If  the  orifice  at  B  opened  directly  into  the  canal  without  : 
intermediate  regulating  chamber,  the  discharge  would 
a  given  change  of  level  m  the  canal  in  exactly  the  same  n 

luently  the  Italian  module  in  no  way  moderates  the  fli 

'■    '  except  so  far  as  it  affords  means  of  easy  adjustment  from 


Fig.  71. 

adjusting  sluice  is  placed  with  its  uU  flush  with  the  bottom  of  the 
canal,  and  is  provided  with  a  rack  and  lever  and  locking  arrange- 
ment. The  covered  regulating  chamber  is  about  20  ft.  long,  with 
a  breadth  1-64  ft.  greater  than  that  of  the  discharging  orifice.  At 
precisely  the  normal  level  of  the  water  in  the  regulating  chamber, 
there  is  a  ceiling  of  planks  intended  to  still  the  agitation  of  the 
water.  A  block  of  stone  serves  to  indicate  the  normal  level  of 
the  water  in  the  chamber.  The  water  is  discharged  into  an  open 
channel  0-655  ft.  wider  than  the  orifice,  splaying  out  till  it  is  1-637 
ft.  wider  than  the  orifice,  and  about  18  ft.  in  length. 

S  58.  Spanish  Module. — On  the  canal  of  Isabella  II.,  which  supplies 
water  to  Madrid,  a  module  much  more  perfect  in  principle  than  the 
Italian  module  is  employed.    Part  of  the  water  is  supplied  for  irriga- 
tion, and  as  it  is  very  valuable  its 
strict  measurement  is  essential.     The 
module     (fig.     72)     consists     of     two 
chambers  one  above  the  other,   the 
upper  chamber  being  in  free  communi- 
cation  with  the  irrigation  canal,  and 
the   lower  chamber  diecharcing  by   a 
culvert  to  the  fields.      In  the  arched 
rooE  between  the  chambers  there  is  a 
circular  sharp-edged  orifice  in  a  bronze 
'~'         Hanging    in    this    there    is    a 
plug  of  variable  diameter  sus- 
pended from  a  hollow  brass  fioat.     If 
the  water  level  in  the  canal  lowers,  the 
plug  descends  and   gives  an  enlarged 
opening,  and  conversely.     Thus  a  per- 
fectly constant  discharge  with  a  vary- 
ing head  can  be  obtained,  provided  no 
clo^ng  or  silting  of  the  chambers  pre- 
vents the  free  tfischarge  of  the  water 
'  the  float.    The  theory  of  the  module  is  very 
71)  be  the  radius  of  the  fixed  opening,  r  the 
a  distance  h  from  the  plane  of  flotation  of  the 
red  discharge  of  the  module.    Then 

Q  =  i5-88(R'-f^VA; 

r  =  V|R'-Q/i5-88Vfc!. 
Choosing  a  value  for  R,  successive  values  of  r  can  be  found  for 
different  values  of  A,  and  from  these  the  curve  of  the  plug  can  be 
drawn.  The  module  shown  in  fig.  72  will  discharge  I  cubic  metre  per 
second.  The  fixed  opening  is  0'3  metre  diameter,  and  the  greatest 
head  above  the  fixed  orifice  is  i  metre.  The  use  of  this  module 
involves  a  great  sacrifice  of  level  between  the  canal  and  the  fields. 
The  module  is  described  in  Sir  C.  Scott- M  one ricff's  /rrigo/wm  in 
Southern  Europe. 

5  59.  Reservoir  Gauging  Basins.— In  obtaining  the  power  to  store 
•'—  -vater  of  streams  in  reservoirs,  it  is  usual  to  concede  to  riparian 
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owners  below  the  reservoirs  a  right 

out  the  year.    This  compensation  w 

such  a  way  that  the  millawnetti  and  others 

can  assure  themselves  that  they  are  receiving 

they  are  generally  allowed  " 

times  during  wliich  thi    '  *' 


a  regulated  supply  through- 

rr  ret^uirea  to  be  measured  in 

—  ■-•erested  in  the  matter 

proper  quantity,  and 

of  control  as  to  the 

le  daily  supply  is  discliar^ed  into  the  stream. 


of  which  is  to  still  the  irregular  motion  of  the  water.  The  admission 
19  regulated  by  sluices  at  6,  b,  b.  The  water  ia  dischar^d  hj;  orifices 
or  notches  at  a,  a,  over  which  a  lolerjbly  constant  headis  maintained 
by  adjusting  the  sluices  at  b,  b,  b.  At  any  time  the  millowners  can 
see  whether  the  discharge  is  given  and  whether  the  projper  head  is 
maintained  over  the  oritices.  To  test  at  any  time  the  aischarge  of 
the  orifices,  a  gauging  basin  B  is  provided.    The  water  ordinarily 


flows  o\'er  this,  without  entering  it,  c 

If  the  discharge  is  to  be  tested,  the  wa _    ._ 

into  the  gauging  basin,  by  suddenly  opening  and  closing  a  sluice  at  c. 
The  volume  of  now  can  be  ascertained  from  the  depth  m  the  gauging 
chamber.  A  mechanical  arrangement  (fig-  73)  was  designed  for 
securing  an  absolutely  constant  head  over  the  orifices  at  □,  a.    The 


orifices  were  formed 


plate  capable  of  slidii^  up  and 


Fiu.  73.— Scale  th- 
down,  without  sensible  leakage,  on  the  face  of  the  wall  of  the  chamber. 
The  orifice  plate  was  attached  by  a  link  to  b  le\er,  one  end  of  which 
rested  on  the  wall  and  the  other  on  floats  /  in  the  chamber  A.  The 
floats  rose  and  fell  with  the  changes  of  level  in  the  chamber,  and 
raised  and  lowered  the  orifice  elate  at  the  same  time.     This 


p  ed  careful  watching 
ire  a  regular  dischai^. 
ilian  module,  but  on  a 


F  G  74  — Scale  fh 
me  han  cal  arrangement  was  not  finally  ado 
of  the  sluices  at  b,  b,  b,  bemg  sufficient  to  sect 
The  arrangement  is  then  equivalent  to  an  ft 
large  scale. 

f  6o.  FrofesscT  Flamtne  Jenkin's  Constant  Flow  Vidve.—ln  the 
modules  thus  far  described  constant  discharge  is  obtained  by  vary- 
ing the  area  of  the  orifice  through  which  the  water  flows.  Professor 
F.  Jenkin  has  contrived  a  valve  in  which  a  constant  pressure  head 
is  obtained,  so  that  the  orifice  need  not  be  varied  CSuy.  Scot.  SoeMy 
zochyClOOgTC 


56 


HYDRAULICS 


_n  equilibrium  valve  D  into  the  chamber  A,  and  thence  through 
sluice  O,  which  can  be  set  (or  any  required  area  of  opening,  into  the 
diecharguiK  main  B.  The  object  of  the  arrangieaieiit  ia  to  secure  a 
constant  (SSerence  of  pressure  between  the  chambers  A  and  B,  bo 
that  a  constant  dischar^  flowi  through  the  stop  valve  O.  The 
equilibrium  valve  O  is  ngidly  connected  with  a  plunger  P  loosely 
fitted  in  a  diaphragm,  separatum  A  from  a  chamber  Bi  connected  by 
a  pipe  Bi  with  the  discharging  main  B.  Any  increase  of  the  differ- 
ence of  pressure  in  A  and  B  will  drive  the  plunger  up  and  close  the 


Fig.  75-— Scale  A- 


equilibrium  valve,  and  conversely  a  decrease  of  the  difference  of 
pressure  will  cause  thedescent  of  the  plunger  and  open  the  equilibrium 
valve  wider.  Thus  a  constant  difference  of  pressure  is  obtained  in 
the  chambers  A  and  B.  Let  lo  be  the  area  of  the  plunger  in  square 
feet,  p  the  difference  of  pressure  in  the  chambers  A  and  B  in  pounds 
per  square  foot,  w  the  weight  of  the  plunger  and  valve.  Then  if  at 
any  moment  pai  exceeds  vi  the  plunser  will  rise,  and  if  it  is  less  than 
w  the  plunger  will  descend.  Apart  from  friction,  and  assuming  the 
valve  D  to  be  strictly  an  equilibrium  valve,  rince  u  and  w  are 
constant,  p  must  be  constant  also,  and  equal  to  w/ui.  By  making  tc 
small  and  a>  large,  the  difference  of  pressure  required  to  ensure  the 
working  of  the  apparatus  may  be  made  very  small.    Valves  worldly 


with  a  difference  of  pressure  of  }  ic 


T  have  been  constructed. 


VI.  STEADY  FLOW  OF  COMPRESSIBLE  FLUIDS. 
i6i.  Exlemai  Work  durinc  t)ie  Expansion  of  Air.— It  air  expands 
without  doing  any  external  work,  its  temperature  remains  constant. 
This  result  was  first 
experimentally  demon- 
•trated  by  J.  P.  Joule. 
It  leads  to  the  conclu- 
uoo  that,  however  air 


if 

....  V,-  -i 

1    1 

mgesit 


:,  the  ir 


._..ial  work  done 
portional  to  the  change 
of  temperature.  When, 
in  expanding,  air  does 
work  against  an  external 
resistance,  either  heat 
must  be  supplied  or  the 
temperature  falls. 

To  fix  the  conditions, 
suppose  I  lb  of  air  con- 
fined behind  a  piston  of 
1  sq.  ft.  area  (fig.  76). 
Let  the  initial  pressure 
be  pi  and  the  volume  of 
the  air  Vi,  and  suppose 
MG.  76,  this   to   expand   to   the 

pressure  p,  and  volume 
p,.  If  p  and  »  are  the  corresponding  pressure  and  volume  at  any 
intermediate  point  in  the  expansion,  tne  work  done  on  the  piston 
during  the  expansion  from  v  to  v+dv  is  pdv,  and  the  whole  work 
during  the  expansion  from  Di  to  1^,  represented  by  the  area  abed,  is 


Amongst  possible  cases  t 


o  may  be  selected. 


[COMPRESSIBLE  FLUIDS 

Case  I, — So  much  heat  is  supplied  to  the  air  during  expanaoa 
that  the  temperature  remains  constant.    Hyperbolic  expansion. 
Then  pv  ^piVi. 

Work  done  during  expandon  per  pound  of  a 


-Jl\P<i^-Mfl'd>,lv 


^piv,log,v,lvi=-piiri\ogtpilPf      (i) 
Since  the  weight  per  cubic  foot  is  the  reciprocal  of  the  volume  per 
pound,  this  may  be  written 

{PJG,)  log.  G,/G,.  (la) 

Then  the  expansion  curve  ai  is  a  common  hyperbola. 

Case  2. — No  heat  is  supplied  to  the  air  during  expansion.    Then 
the  air  loses  an  amount  of  heat  equivalent  to  the  external  work  done 
and  the  temperature  falls.    Adiabatic  expansion. 
In  this  case  it  can  be  shown  that 

pvr  ■■  PiViy, 
where  y  is  the  ratio  of  the  spedfic  heats  of  air  at  constant  pressure 
and  volume.    Its  value  for  air  is  1-408.  and  for  dry  steam  1-I35. 
Work  done  during  expansion  per  pound  of  air, 

=fi^pd,^Pi^fjld.!rr 

= -(A<'W(7-i)lli/«Hr^-i/>'.v-M 
'-{/■■fii'/(T-i)l(iMr-'-r/e,r"l 
-iMi/Cr-Olli-d-i/r.)!-).        (2) 
The  value  of  piv,  for  any  given  temperature  can  be  found  from  the 
data  already  given. 

As  before,  substituting  the  weights  Gi,  Gi  per  cubic  foot  for  the 
volumes  per  pound,  we  get  for  the  work  of  expansion 

(^/Gi)|i/Ct-i)Hi-(G./G,)i-^'1,  (2a) 

I  62.  Modification  of  the  Theorem  of  Bernoutli  for  the  Case  of  a 
Compressible  Fluid. — In  the  application  of  the  principle  of  work  to  a 
filament  of  compressible  fluid,  the  interna!  work  clone  by  the  ex- 
pansion of  the  fluid,  or  absorbed 
in  its  compression,  must  be 
taken  into  account.  Suppose, 
as  before,  that  AB  (fig.  77) 
comes  to  A'B'  in  a  short  time  I. 
Let  pi,  ui,  Ci,  Gt  be  the  ^tcts- 
sure,  sectional  area  of  stream, 
velocity  and  weight  of  a  cubic  pic.  77. 

foot  at  A,  and  pi,  at,  Vt,  Gi  the 

same  quantities  at  B.  Then,  from  the  steadiness  of  motion,  the 
weight  of  fluid  passing  A  in  any  given  time  must  be  equal  to  the 
weight  passing  B : 

GvMiii—Gf*/)^- 
Let  si,  Bj  be  the  heights  of  the  sections  A  and  B  above  any  given 
datum.    Then  the  work  of  gravity  on  the  mass  AB  in  t  seconds  is 

Giuiti,((«, -a) -W(»i -«,)/, 
where  W  is  the  weight  of  g 


thee. 

ends  of  the  n 


le  weight  of  gas  passing  A  or  B  per  second.    . 
incom{)reBBible  fluid,  the  work  of  the  pressures  o 


eABis 


the 


The  work  done  by  expandon  of  W(  tti  of  fluid  between  A  and  B  is 
yNlj^pdv.  The  change  of  kinetic  energy  as  before  is  (W/2|)  (»»'  -  Pi')(. 
Hence,  equating  work  to  change  of  kinetic  energy, 

W(s,-i,)(-|-(pi/Gi-KG.)W(-t-WiJ"jJ(«fo»CW/2|)  W-»,')(; 
.'.  *i+ft/Gi+s,Vag-ft+^/G,+i^/2g-J^y«fp.  (i) 

Now  the  work  of  expansion  per  pound  of  fluid  has  already  been 
given.    If  the  temperature  is  constant,  we  get  (eq.  la,  }  61) 
Si+pilGx+v,V2ftt+PilGi->e^l2t-(pilGx)  log.  (G,/GO. 
But  at  constant  temperature  PilCn''p\l^% 

:.  si+ihV3e-*.-h4'/2(-(Pi/G,)  l<^.  ipilp,),  (2) 

or,  neglecting  the  difference  of  level, 

W-i'i')/2g-(f./G,)  log.  iPilp,).  (ao) 

Similariy,  if  the  expannon  ts  adiabatic  (eq.  2a,  \  bi), 

or  neglecting  the  difierencc  of  level 

(iV-tp.')/2g-.(f>i/G,)[i-i-i/(T-i)ii-(/>./i'.)'i^"M]-p./G.-  W 
It  will  be  seen  hereafter  that  there  is  a  limit  in  the  ratio  p,lPx  beyond 
which  these  expressions  cease  to  be  true. 

S63.  Discharge  of  Air  from  an  Orijice.— The  form  of  the  equation 
of  work  tor  a  steady  stream  of  compressible  fluid  is 
»i+(^/G,-i-p,'/a«=*.+WG,-|-t^/2g-(ft/G.)li/(7-i)|, 
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the  expansion  being  adiabatic,  because 
air  through  an  orifice  no  sensible  amou 
cated  from  outside. 

Suppose  the  air  flows  from  a  vessel,  where  the  pressure  is  pi  and 
the  velocity  seoubly  lero,  through  an  orifice,  into  a  space  where  the 
pressure  is  pt.  Let  t^  be  the  velocity  of  the  jet  at  a  point  where  the 
convergence  of  the  streams  has  ceaied,  bo  that  the  pressure  in  the 
jet  is  also  Pi.  As  air  is  light,  the  work  of  gravity  will  be  small 
compared  with  that  of  the  pressures  and  expansion,  so  that  SiSi 
Diay  be  n^lected.  Putting  these  values  in  the  equation  above — 
#./G,-ft/G,-H4'/af-(ft/G,)(i/{7-i)Hi-{(V^)'^-'>^^; 

=  <J>r/Gi){'tlh~i)-(piIpiy-'^Vi-r-i)]-hlG,. 
But  ^/G,>-ft/G,^     .-.  PtiGf(PilGi)WPi)^->- '>''•' 


.    .     ,  'G,)| 
L.  J.  Weisbach  (CJvUim 


(I) 


Barre 


an  equation  commonly  ascribed  .  ^ 

1856),  though  it  appears  to  have  been  given  earlier  by  A.  J. 
de  Saint  Venant  and  L.  Wantzel. 
It  has  already  ({  9,  eq.  4a)  been  seen  that 

where  for  au-^  =31  i6-a,  Go  =  -08075  and  m  =493-6. 

V/3«-{ftnT/G«^(Y-i)i  ii-(ft/fr)<'-''^*l;  (a) 

or,  inserting  numerical  values, 

vif/3g  -  i83.6ri(  I  -  (ft/ft)*") ;  (ao) 

which  gives  the  velocity  of  discharge  n  in  terms  of  the  pressure  and 
absolute  temperature,  ^1,  ri,  in  the  vessel  from  which  tne  air  flows, 
and  the  pressure  Pt  in  the  vessel  into  which  it  flows. 

Proceeding  now  as  for  liquids,  and  putting  ui  for  the  area  of  the 
orifice  and  c  for  the  coefficient  of  discharge,  the  volume  of  air  dis- 
charged per  second  at  the  pressure  Pt  and  temperature  ti  is 
Q,=c<-ip,==<-VI(ajTfr/(Y-i)Gi)(i-{/^/^)'''->^'')l 

=  ioS-7t<B  V[n(i  -(fi/^)°-*)I-  (3) 

volume 
absolute  temperature  tj  i 
Qi  be  that  volume;  then 

Q.  =c« V[i2nft/(i-0G.|  {(PrlPO'^^-WP,)^-'* ■>'^ni. 
Let      {pi/?i)'^*-(i^/ft)"'-''^'  =  (fc/(>i)'-"-W^)'-'-*;then 

-ioS-7<:»V(n*)-  (4) 

The  wdght  of  air  at  pressure  pi  and  temperature  n  is 

Gi  —Pi/S3-3ti  lb  per  cubic  foot. 
Hence  the  wdght  of  air  discharged  is 

W=G,Q,-c«V|arW*iG,*/(r-01 

-a-o^sc..^  VW/'i).  (5) 

Weisbach  found  the  following  values  of  the  coefficient  of  dis- 
charge c: — 

Conoidal  mouthpieces  of  the  form  of  thel 

contracted  vem  with  effective  pressures  f-  c  = 

of -z3toi-iatmoaphere  ....  J  0-97  too-99 
Circular  sharp-edged  orifices  ....  0-563  „  0-788 
Short  cylindrical  mouthpieces  ....  0-Sl  „  o<S4 
The  same  rounded  at  the  inner  end  ,   o^ga    ,,  093 

Conical  convergii^  mouthpieces  .  0'90    „  0-99 

S  6a.  Limit  to  the  Application  of  Ike  above  Formuiae.— In  the 
formulae  above  it  is  assumed  that  the  Quid  issuing  from  the  orifice 
expands  from  the  pressure  pi  to  the  pressure  ft,  wTiile  passing  from 
the  vessel  to  the  section  of  the  jet  considered  in  estimating  the  area 
u.  Hence  pt  is  strictly  the  pressure  in  the  jet  at  the  plane  of  the 
external  orifice  in  the  case  of  mouthpieces,  or  at  the  plane  of  the 
contracted  section  in  the  case  of  simple  orifices.  Till  recently  it 
was  tacitly  assumed  that  this  pressure  pt  was  identical  with  the 
general  pressure  external  to  the  orifice.  R.  D.  Napier  first  discovered 
that,  when  the  ratio  pilPi  exceeded  a  value  which  does  not  greatly 
differ  from  0-5,  this  was  no  longer  true.  In  that  case  the  expanwon 
of  the  fluid  down  to  the  external  pressure  b  not  completed  at  the 
time  It  reaches  the  plane  of  the  contracted  section,  antT  the  pressure 
there  is  greater  than  the  general  external  pressure ;  or,  what  amounts 
to  the  same  thing,  the  section  of  the  jet  where  the  expansion  is  com- 
pleted is  a  section  which  is  greater  than  the  area  ccoi  of  the  contracted 
section  of  the  jet,  and  may  be  greater  than  the  area  o>  of  the  orifice. 
Napier  made  experiments  with  steam  which  showed  that,  so  long  as 
pi/pi>o-Sf  the  formulae  above  were  trustworthy,  when  pt  was  taken 
to  he  the  general  external  pressure,  but  that,  "  Ptlpi<0-5,  then  the 
pressure  at  the  contracted  section  was  independent  of  the  external 
pressure  and  equal  to  0-5^.  Hence  in  such  cases  the  constant  value 
0-5  should  he  substituted  in  the  formulae  for  the  ratio  of  the  internal 
and  external  pressures  ptIPi- 


It  is  easily  deduced  from  Weisbach's  theory  that,  if  the  pressure 
external  to  an  orifice  is  gradually  diminished,  the  wdght  of^air  die- 
chatted  per  second  ittcieases  to  a  maximum  for  a  value  of  the  ratio 

Wft=i2/(T+i)r— ''* 

■0-537  for  air 

=0-58  for  dry  steam. 
For  a  further  decrease  of  external  ptesaire  the  discharge  dimini^es, 
— a  result  no  doubt  improbable.  The  new  view  of  Weisbach's 
formula  is  that  from  the  point  where  the  maximum  is  reached,  or 
not  greatly  differing  from  it,  the  pressure  at  the  contracted  section 
ceases  to  diminish. 

A.  F.  Flieener  showed  (dtMiHgenieur  xx.,  187,1)  t^t  for  air  flow- 
ing from  well-rounded  mouthpieces  there  is  no  atscontinuity  of  the 
law  of  flow,  as  Napier's  hypothesis  implies,  but  the  curve  of  flow 
bends  so  sharply  that  Napier's  rule  may  be  taken  to  be  a  good 
approximation  to  the  true  law.  The  limiting  value  of  the  ratio 
ihfpi.  for  which  Weisbach's  formula,  as  originally  understood,  ceases 
to  apply,  is  for  air  0-5767;  and  this  is  the  number  to  be  substituted 
for  Pilpi  in  the  formulae  when  Ptipi  falls  below  that  value.  For  later 
researches  on  the  flow  of  air,  reference  may  be  made  to  G.  A.  Zeuner's 
paper  (Cimiingenieur,  1871),  and  Fliegner's  papers  {ibid.,  1877, 
1878). 

VII.  FRICTION  OF  LIQUIDS. 
S  65.  When  a  stream  of  fluid  flows  over  a  solid  surface,  or  con- 
versely when  a  solid  moves  in  still  fluid,  a  resistance  to  the  motion 
is  generated,  commonly  termed  fluid  friction.  It  is  due  to  the  vis- 
cosity of  the  fluid,  but  generally  the  laws  of  fluid  friction  are  very 
different  from  those  of  simple  viscous  resistance.  It  would  appear 
that  at  all  speeds,  except  the  slowest,  rotating  eddies  are  formed  by 
the  roughness  of  the  solid  surface,  or  by  abrupt  changes  of  velocity 
distributed  throughout  the  fluid;  and  the  energy  expended  in  pro- 
ducing these  eddyii^  motions  is  gradually  lost  in  overcoming  the 
viscosity  of  the  fluid  m  r^ons  more  or  less  distant  from  that  where 
thej'  are  first  produced. 

The  laws  of  fluid  friction  are  generally  stated  thus:— 
I.  The  frictional  resistance  is  independent  of  the  pressure  between 
the  fluid  and  the  solid  a^inst  which  it  flows.  This  may  be  verified 
by  a  simple  direct  experiment.  C.  H.  Coulomb,  for  instance,  oscil- 
lated a  disk  under  water,  iirst  with  atmospheric  pressure  acting  on 
the  water  surface,  afterwards  with  the  atmospheric  pressure  removed. 
No  difference  in  the  rate  of  decrease  of  the  osdllations  was  observed. 
The  chief  proof  that  the  friction  is  independent  of  the  pressure  is 

that  no  difference  of  resis' '-'-  *- —   ■' ■"  '-  -' 

and  in  other  cases,  where  w 
different  pressures. 

■^'     '  ■  ■■       '  of  large  surfaces  is  proportional  to  the 

e  than  I  in.  per  second  for  water, 

directly  as  the  rdative  velocity  of 
the  fluid  and  the  surface  against  which  it  flows.  At  velocities  of 
i  ft.  per  second  and  greater  velocities,  the  frictiona!  resistance  is 
more  nearly  proportbnal  to  the  square  of  the  relative  velocity. 

In  man^  treatises  on  hydraulics  it  is  stated  that  the  fnctional 
resistance  is  independent  of  the  nature  of  the  solid  surface,  l^e 
explanation  of  this  was  supposed  to  be  that  a  film  of  fluid  remained 
attached  to  the  solid  surface,  the  resistance  being  generated  between 
this  fluid  layer  and  layers  more  distant  from  the  surface,  At  ex- 
tremely low  velocities  the  solid  surface  does  not  seem  to  have  much 
influence  on  the  friction.  In  Coulomb's  experiments  a  metal  surface 
covered  with  tallow,  and  oscillated  in  water,  had  exactly  the  same 
resistance  as  a  clean  metal  surface,  and  when  sand  was  scattered  over 
the  tallow  the  resistance  was  only  very  slightly  increased.  The 
eariier  calculations  of  the  redstaiice  of  water  at  higher  velocities  in 
iron  and  wood  pipes  and  earthen  channels  seemed  to  give  a  similar 
result.  These,  however,  were  erroneous,  and  it  is  now  well  understood 
that  differences  of  roughness  of  the  solid  surface  very  greatly  influ- 
ence the  friction,  at  such  velocities  as  are  common  in  engineering 
practice.  H.  P.  G.  Darcy's  experiments,  for  instance,  showed  that 
in  old  and  incrusted  water  mains  the  resistance  was  twice  or  some- 
times thrice  as  great  as  in  new  and  clean  mains. 

§  66.  Ordinary  Expresiions  for  Fluid  Friction  at  Vdocities  not 
Extremely  SmaU. — Let  /  be  the  frictional  resistance  estimated  in 
pounds  per  square  foot  of  surface  at  a  velocity  of  1  ft.  per  second; 
01  the  area  of  the  surface  in  square  feet;  and  v  its  velocity  in  feet 
per  second  relatively  to  the  water  in  which  it  is  immersed.  Then, 
in  accordance  with  the  laws  stated  above,  the  total  resistance  of  the 

R=fu^  (I) 

where  /  is  a  quantity  appro»niately  constant  for  any  given  surface. 

E=3£;/G, 

R=£G«P'/3g,  (a) 

where  (  is.  like  /.  nearly  constant  for  a  given  surface,  and  is  termed 
the  coefficient  of  friction. 

The  followiM  are  average  values  of  the  coefficient  of  friction  for 
water,  obtained  from  experiments  on  large  plane  surfaces,  moved  in 
an  indefinitely  lai^  n       .(■—--— 


_.  The  frictional 
area  of  the  surface. 

3.  At  low  velocities  of 
the  frictional  resistance  ' 
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n  fluid  friction  is  therefore 
given  by  the  equation — 

Work  expended  — /wt'  foot-pounds  per  second      (  (3). 

-tG.^/2g      ,.      „     i 

The  coefficient  of  friction  and  the  friction  per  square  foot  of 
surface  can  be  indirectly  obtained  from  observations  of  the  discharge 
of  pipes  and  canals.  In  obtaining  them,  however,  some  assumptions 
as  to  the  motion  of  the  water  must  be  made,  and  it  will  be  better 
therefore  to  discuss  these  values  in  connexion  with  the  cases  to 
which  they  arc  related. 

Many  attempts  have  been  made  to  express  the  coefficient  of 
friction  in  a  form  applicable  to  low  as  well  as  h^h  velocities.  The 
older  hydraulic  writers  considered  the 
resistance  termed  fluid  friction  to  be 
made  up  of  two  parts, — a  part  due 
directly  to  the  distortion  of  the  mass  of 
water  and  proportional  to  the  velocity 
of  the  water  relatively  to  the  solid  sur- 
face, and  another  part  due  to  kinetic 
energy  imparted  to  the  water  striking 
the  roughnesses  of  the  solid  surface  and 
proportional  to  the  square  of  the 
velocity.    Hence  they  proposed  to  take 

in  which  expression  the  second  term  is 
of    greatest    importance   at    very    low 

velocities,  and  of  comparatively  little  [ __  _ 

importance  at  velocities  over  about  J  ft.  —.=~.^r:jr:^ 
per  second.  Values  of  {  expressed  in  this  ."ITIjr^^^ 
and  similar  forms  will  be  given  in  con-  risTSZ-TZ. 
nexion  with  pipes  and  canals.  • 

All  these  expressions  must  at  present  _  _ 

be    regarded   as   merely   empirical    ex.  -  • r~Lr~_~_ 

pressions  serving  practical  purpssea. 

The  frietionat  resistance  will  be  seen" 
to  vary  through  wider^limits  than  these 

expressions  allow,  and  to  depend  on  circumstances  of  which  they  do 
not  take  account. 

S  67,  Coulomb's  Exbfrimtnts. — The  first  direct  experiments  on 
fluid  friction  were  made  by  Coulomb,  who  employed  a  circular  disk 
suspended  by  a  thin  brass  wire  and  oscillated  in  its  own  plane.  His 
experiments  were  chiefly  made  at  very  low  velocities.  When  the 
disk  is  rotated  to  any  given  angle,  it  oscillates  under  the  action  of  its 
inertia  and  the  torsion  of  the  wire.  The  oscillations  diminish 
gradually  in  consequence  of  the  work  done  in  overcoming  the  fricti 


the  resistance  measured.  For  two  planks  differing  in  area  b^  46  sq. 
ft.,  at  a  velocity  of  10  ft.  per  second,  the  difference  of  resistance, 
measured  on  the  difference  of  area,  was  0'339  lb  per  square  foot. 
Also  the  resistance  varied  as  the  i  ■949th  power  of  the  velocity. 

S  68.  Fronde's  Ex^imenis.—The  most  important  direct  experi- 
ments on  fluid  friction  at  ordinary  velocities  are  those  made  by 
William  Froude  (1810-1879)  at  Torquay.  The  method  adopted  in 
these  experiments  was  to  tow  a  board  in  a  still  water  canal,  the 
velocity  and  the  resistance  being  registered  by  very  ingenious  re- 
cording arrangements.  The  general  arrangement  of  tiie  apparatus  is 
shown  in  fig.  79.  AA  is  the  board  the  resistance  of  which  is  to  be 
determined.  B  is  a  cut-water  giving  a  fine  entrance  to  the  plane 
surfaces  of  the  board.  CC  is  a  bar  to  which  the  board  AA  is  attached, 
and  which  is  suspended  by  a  parallel  motion  from  a  carriage  running 
on  rails  above  the  still  water  canal.  G  is  a  link  by  which  the  re- 
sistance of  the  board  is  transmitted  to  a  spiral  spring  H.  A  bar  I 
rigidly  connects  the  other  end  of  the  spring  to  the  c  ""' 


on  a  greatly  increased  scale,  by  a  line  drawn  on  the 
paper  cyunaer  N.  This  cylinder  revolves  at  a  speed  proportionate 
to  that  of  the  carriage,  its  motion  being  obtained  tiom  the  axle  of  the 
carriage  wheels.  A  second  pen  O,  receiving  jerks  at  every  second 
and  a  quarter  from  a  clock  P,  records  time  on  the  paper  cylinder. 
The  scale  for  the  line  of  resistance  is  ascertained  by  stretching  the 
spiral  spring  by  known  weights.    The  boards  used  for  the  experiment 


of  the  disk.    The  diminutioj 
friction. 

Fig.  78  shows  Coulomb's  apparatus, 
disk;    HE  is  the  brass  wire,  the  ti 


s  of  determining  the 


Tzznr^-i:?' 


.    supports  the  wire  and 

n  of  which  causes  the  oscilla- 
tions; DS  is  a  graduated 

disk  serving  to  measure 
the  angles  through  which 
the  apparatus  oscillates. 
To  this  the  friction  disk 
is  rigidly  attached  hang- 
ing in  a  vessel  of  v~* — 
The  friction  disks 
from  4^7  to  7'7  in 
meter,  and  they  s 
^  ally  made  one  oscillation 
.  o  to  30  seconds, 

J  through   angles  varying 
from  360°  to  6°.     When 
the  velocity  of  the  cir- 
cumference of   the  disk 
was  less  than  6  in.  per 
second,     the     resistance 
was      sensibly      propor- 
tional to  the  velocity. 
Beaufoy's  Experiments.— Tov^ids  the  end  of  the  i8th  century 
Colonel   Mark   Beaufoy    (1764-1827)   inade   an   immense   mass  of 
experiments   on   the   resistance   of   bodies   moved   through   water 
{Nautical  and  Hydraulic  Kxperimenls,  London,  1834).    Of  these  the 

•■  '      ■  ■  -r --.^-■-^—  - ^-^-1796 


Fig.  78. 


The  boards  were  covered  with  various  substances,  such  as  paint, 
varnish,  Hay's  composition,  tinfoil,  Sec,  so  as  to  try  the  effect  of 
different  degrees  of  roughness  of  surface.  The  results  obtained  by 
Froude  may  be  summarized  as  follows: — 

I.  The  friction  per  square  foot  of  surface  varies  very  greatly  for 
different  surfaces,  Dei ng  generally  greater  as  the  sensible  roughness 
of  the  surface  is  greater.  Thus,  when  the  surface  of  the  boani  was 
covered  as  mentioned  below,  the  resistance  for  boards  JO  ft.  long, 
at  10  ft.  per  second,  was — 

Tinfoil  or  varnish 0-25  lb  per  eq.  ft. 

C?l'™     ; 0'47       .-   ■     .. 

Fine  sand 0-405      ,,         ,, 

Coarser  sand o^488      „         „ 

3.   The  power  of  the  vclocitv  to  which  the  friction  b  proportional 
varies  for  diiTerent  surfaces.    Tnus,  with  short  boards  2  ft.  long, 
For  tinfoil  the  resistance  varied  as  u"-". 
For  other  surfaces  the  resistance  varied  as  i^"". 
With  boards  50  ft.  long. 

For  varnish  or  tinfoil  the  resistance  varied  as  n*'". 

For  sand  the  resistance  varied  as  if-"'. 

3.  The  average  resistance  per  square  foot  of  surface  was  much 

greater  for  short  than  for  long  boards;    or,  what  is  the  same  thing, 

the  resistance  per  square  foot  at  the  forward  part  of  the  board  was 

than  the  friction  per  square  foot  of  portions  more  stemward. 


rhus. 

Varnished  surface   . 
Fine  sand  surface    . 


This  remarkable   result   Is  explained   thus  by   Froude;    /'The 
portion  of  surface  that  goes  first  in  the  line  of  motion,  in  ex^riencing 
:  from  the  water,  must  in  turn  communicate  motion  to  the 
the  direction  in  which  it  is  itself  travellmgx  Consequestly 

zoohyCOOglC 
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the  portion  of  surface  which  Buctxeds  the  first  will  be  rubbins,  not 
against  stationary  water,  but  against  water  partially  otovii^;  in  its 
own  direction,  and  cannot  therefore  experience  so  much  resistance 

S  69.  The  following  table  gives  a  ^neral  statement  of  Froude't 
results.  In  all  the  experiments  in  this  table,  the  boards  had  a  fine 
cutwater  and  a  fine  stem  end  or  run,  so  that  the  resistance  was 
entirely  due  to  the  surface.  The  table  gives  the  resistances  per 
square  foot  in  pounds,  at  the  standard  speed  of  600  feet  per  minute, 
and  the  power  of  the  speed  to  which  the  friction  is  proportional,  so 
that  the  resistance  at  other  speeds  b  easily  calculate]. 


spondine  to  any  speed  N,    Fn 


comparison 

resiaCance  at 

The  disks 
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n  these  the  values  of  /  and  w  can  be 
velocitv.  For 
3  calculate  the 


Length  of  Surface,  or  Distance  from  Cutwater,  in  feet.             | 

3  ft. 

Sft. 

30  ft. 

50  ft.            1 

A 

B 

C 

A 

B 

c 

A 

B 

C 

A 

B 

C 

Varnish    .      . 

3-00 

■41 

■,1Q0 

I -as 

Mas 

.264 

1-8^ 

.27H 

■240 

1-81 

■2S0 

-236 

■;V/o 

i-V4 

(14 

1-Vl 

■271 

■■■iM 

-,10 

■2i)S 

I'W 

■3(,1 

fiW 

■244 

i-8i 

■246 

■232 

I-q^ 

■7a'v 

i-tyj 

■104 

-ill 

■447 

■474 

■423 

Fine  sand 

■Hi 

■-sa-i 

■4SO 

2 -06 

■4"S 

■w 

■62s 

■48H 

■46' 

3-00 

■IS8 

■4-i6 

Coane  sand  . 

J-OO 

ilO 

2-00 

■714 

■520 

a  00 

■5S8 

■490 

■ 

Columns  A  give  the  power  of  the  speed  to  which  the  resistance  is 
approximately  proportional. 

Columns  B  give  the  mean  resistance  per  square  foot  of  the  whole 
surface  of  a  b<xird  of  the  lengths  stated  m  the  table. 

Columns  C  give  the  reaiaCance  in  pounds  of  a  square  foot  of  surface 
at  the  distance  stemward  from  the  cutwater  slated  in  the  heading. 

Although  these  experiments  do  not  directly  deal  with  surfaces  of 
greater  length  than  50  ft.,  they  indicate  what  would  be  the  resistances 
of  longer  surfaces.  For  at  50  ft.  the  decrease  of  resistance  for  an 
increase  of  length  is  so  small  that  it  will  make  no  very  great  difference 
in  the  estimate  of  the  friction  whether  we  suppose  it  to  continue  to 
diminish  at  the  same  rate  or  not  to  diminish  at  all.  For  a  varnished 
surface  the  friction  at  10  ft.  per  second  diminishes  from  0*41  to  0-32 
S)  per  square  foot  when  the  length  is  increased  from  2  to  8  it-,  but  it 
only  diminishes  from  0-37S  to  0-350  lb  per  square  foot  for  an  increase 
from  20  ft.  to  50  ft. 

If  the  decrease  of  friction  sternwards  is  due  to  the  generation  of  a 
current  accompanyiM;  the  moving  plane,  there  is  not  at  first  sight 
any  reason  why  the  decrease  should  not  be  greater  than  that  shown 
by  the  experiments.  The  current  accompanying  the  board  might  be 
assumed  to  gain  in  volume  and  velocitj^  stemwarda,  till  the  velocity 
was  nearly  the  same  as  that  of  the  movii^  plane  and  the  friction  per 
squarefoot  nearly  zero.  That  this  does  not  hara^en  appears  to  be  oue 
(o  the  mixing  up  of  the  current  with  the  still  water  surrounding  it. 
Part  of  the  water  in  contact  with  the  board  at  any  point,  end  receiv- 
ing energy  of  motion  from  it,  passes  afterwards  to  distant  regions  of 
still  water,  and  portions  of  atill  water  are  fed  in  towards  the  board 
to  take  its  place.  In  the  forward  part  of  the  board  more  kinetic 
energy  is  given  to  the  current  than  is  diffused  into  surroundins  space, 
and  the  current  gains  in  velocity.  At  a  greater  distance  back  there  is 
an  approximate  balance  between  the  energy  communicated  to  the 
water  and  that  diffused.  The  velocity  of  the  current  accompanying 
the  board  becomes  constant  or  nearly  constant,  and  the  friction  per 
square  foot  is  therefore  nearly  constant  also. 

i  70.  FrictiiM  of  Rotating  Disks. — A  rotating  disk  is  virtually  a 
•unace  of  unlimited  extent  and  it  is  convenient  for  experiments  on 
friction  with  diffocnt  surfaces  at  different  speeds.  £ju)eriments 
carried  out  by  Professor  W,  C.  Unwin  (Proc.  Inst.  Civ.  Eng.  Ixxx.) 
are  useful  both  as  illustrating  the  laws  of  fluid  friction  and  as  giving 
data  for  calculating  the  resistance  of  the  disks  of  turbines  and 
centrifugal  pumps.  Disks  of  10,  15  and  20  in.  diameter  fixed  on  a 
vertical  shaft  were  rotated  by  a  belt  driven  by  an  engine.  They  were 
encloaed  in  a  cistern  of  water  between  parallel  top  and  bottom  fixed 
surfaces.  The  cistern  was  suspended  by  three  fine  wires.  The  friction 
of  the  disk  is  equal  to  the  tendency  of  the  cistern  to  rotate,  and  this 
was  measured  by  balancing  the  cistern  by  a  fine  silk  cord  passing  over 
a  pulley  and  carrying  a  scale  pan  in  which  weights  could  be  placed. 

If  u  IS  an  element  of  area  on  the  disk  moving  with  the  velocity  p, 
the  friction  on  this  element  is  /uo",  where  /  and  «  are  constant  for 
any  given  kind  of  surface.  Let  a  be  the  an^lar  velocity  of  rotation. 
R  the  radius  of  the  disk.  Consider  a  ring  ofthe  surface  between  r  and 
r-\-dr.  Its  area  is  Srrdr,  its  velocity  or  and  the  friction  of  this  ring 
is  f2'rTdra*T'.  The  moment  of  the  friction  about  the  axis  of  rotation 
is  3ira>/t*^r,  and  the  total  moment  of  friction  for  the  two  sides  of 
thedi^U 

M-4Ta-f/?f--**iir-{4x«-/{»+3)l/R-*'. 
If  N  is  the  number  of  revolutions  per  sec., 

M=.(2-<V^iN-/(»+3)|/R"+*. 
and  the  work  expended  in  rotatii^  the  disk  is 

Ma-(2"*'»-*>N-*'/(»+3)i/R»«  foot  ft  per  sec. 
The  experiments  give  directly  the  values  of  M  for  the  disks  corxe- 


Froude's  results  it  is  c__.   

10  ft.  per  second,  which  is  F— /lo". 
vere  rotated  in  chambers  22  in.  diameter  and  3,  6  and 
_  .,.  In  all  cases  the  friction  of  the  disks  increased  a  little 
as  the  chamber  was  made  lai^r.  This  is  probably  due  to  the  atillinE 
of  the  eddies  against  the  surface  of  the  chamber  and  the  feeding  back 
of  the  stilled  water  to  the  disk.  Hence  the  friction  depends  not  only 
on  the  surface  of  the  disk  but  to  some  extent  on  the  surface  of  the 
chamber  in  which  it  rotates,  if  the  surface  of  the  chamber  is  made 
rougher  by  coverii^  with  coarae  sand  there  is 
also  an  increase  of  resistance. 

For  the  smoother  surfaces  the  friction  varied 
as  the  i-85th  power  of  the  velocity.  For  the 
rougher  surfaces  the  power  of  the  velocity  to 
which  the  lesistance  was  proportional  varied 
from  1-9  to  3-1.  This  is  in  agreement  with 
Froude's  results. 

Ejcperiments  with  a  bright  brass  disk  showed 
that  the  friction  decreased  with  increase  of 
temperature.  The  diminution  between  41* 
and  130*  F.  amounted  to  18%.  In  the  genial 
equation  M  — cN"  for  any  given  disk, 

£1—0-1328(1— o-ooait), 
where  Ci  is  the  value  of  e  for  a  br^ht  brass 
disk  0-85  ft.  in  diameter  at  a  temperature  (°  F, 
The  disks  used  were  either  polished  or  made  rougher  by  varnish 
or  by  varnish  and  sand.  The  following  table  gives  a  comparison  of 
the  results  obtained  with  the  disks  and  Froude's  results  on  planks 
50  ft.  long.  The  values  given  are  the  resistances  per  square  loot  at 
10  ft.  per  B(  - 


Froude's  Experiments. 
Tinfoil  surface  .  0-233 

Varnish 0-336 

Fine  sand     ....     0-337 
0456 


Medium  sand 


Disk  Experiments. 
Bright  brass  0302  to  0-22Q 

Varnish         .      .     o-2ao  to  0-333 
Fine  sand      .  0-339 

Very  coarse  sand     0-587  too-715 


VIII.  STEADY  FLOW  OF  WATER  IN  PIPES  OF 
UNIFORM  SECTION. 
}  71.  The  ordinary  theory  of  the  flow  of  water  in  pipes,  on  which 
all  practical  formulae  are  based,  assuroee  that  the  variation  of  velocity 
at  different  points  of  any  cross  section  may  be  neglected.  The 
water  is  considered  as  moving  in  plane  layers,  which  are  driven 
through  the  pipe  against  the  frictional  resistance,  by  the  difference 
of  pressure  at  or  devation  of  the  ends  of  the  pipe.  If  the  motion 
is  steady  the  velocity  at  each  cross  section  remains  the  same  from 
moment  to  moment,  and  if  the  cross  sectional  area  is  constant  the 
velocity  at  all  sections  must  be  the  same.  Hence  the  motion  is 
uniform.  The  moat  important  resistance  to  the  motion  of  the  water 
is  the  surface  friction  of  the  pipe,  and  it  is  convenient  to  estimate 
this  independently  of  some  smaller  resistances  which  will  be  ac- 
counted lor  presently. 

any  portion  of  a  uniform  pipe,  excludit^  for  the  present  the 


-s  and  leaves  at  the  same  velocity. 


ends  of  the  pipe,  the 
For  that  portion  there- 
fore the  work  of  the 
external  forces  and  oE 
the  surface  friction 
must  be  equal.  Let 
fig.  80  represent  a  very 
short  portion  of  the 
pipe,  of  length  <U,  be- 
tween cross  sections  at 
I  and  z+dz  ft.  above 
any  horizontal  datum 
line  XX,  the  pressures  at  >  ;  1 

the  cross  sections  being       -" i- — —- ■* -*-ii  ■■ 

p    and  p+dp   lb    per     *  * 

square  foot.     Further,  c-,-   an 

let  Q  be  the  volume  of  '^'^-  ^■ 

flow  or  dischai^  of  the  pipe   per  second,  O  the  area  of  a  normal 

cross  section,  and  x  the  perimeter  of  the  pipe.    The  Q  cubic  feet, 

which  Sow  through  the  space  considered  per  second,  wei^h  GQ  lb, 

and  fall  through  a  height— dz  ft.    The  worlc  done  by  gravity  is  then 

-GQds; 
a  po»tive  quantity  if  ife  is  negative,  and  vice  versa.    The  resultant 
pressure  parallel  to  the  axis  of  the  pipe  is  p—(j>+dp)~—dp  B>  per 
square  foot  of  the  cross  section.    The  work  of  this  pressure  on  the 
volume  Q  is 

-Qdp- 
The  only  remaining  force  doing  work  on  the  system  is  the  friction 
against  the  surface  of  the  pipe.    The  area  of  that  surface  is  x  d' 
The  work  expended  in  overcoming  the  frictional  r^--' — —- 
second  is  (see  j  66,  eq.  3) 

or.  since      -Ito,  -[G(.xlQ)QW2i)dl: 
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-GQ4i-Qdp-[Gixla)QW2g)<U~o. 


Dividing  by  GQ, 
Integrating, 


di+dp/G + r(x/n)  W2g)dt  -  o. 

+i>/G+f(x/C)Wag)/-roii6tant.  (i) 

}  73.  Let  A  and  B  (fig.  81)  be  any  two  sectione  of  the  pipe  for 
which  p,  s,  I  have  the  values  Pi,  ti,  h,  und  Pt,  ist.  It,  respectivelv. 
Then 

ti+pilo+{(xJa)W3e)li=H+p,IG+tix/m''V2e)l': 

or,  {{ lt—k  =  l',  rearranging  the  terms, 

r*'/2f-(ifl.)Ki,+^G)-(»i+J^/G)]0/x.  (3) 

Suppose  pressure  columns  introduced  at  A  and  B.  The  water  will 
rise  in  those  columns  to  the  heights  Pi/G  and  Pt/G  due  to  the 


HorCjoTiial 

--'**'-,,. 

mm^ 

it 

(h  and  ^  at  A  and  B.  Hence  (ii+fi/G)-(si+ft/Gl  is 
uiE  >|'""'i'ty  represented  in  the  figure  by  DE,  the  fall  of  level  of 
the  pressure  columns,  or  virtuai  fall  of  the  pipe.  If  there  were  no 
friction  in  the  pipe,  then  by  Bernoulli's  equation  there  would  be  no 
fall  of  level  of  the  pressure  columns,  the  velocity  being  the  same  at 
A  and  B.  Hence  DE  or  h  is  the  head  lost  in  friction  in  the  distance 
AB.  The  quantity  DE/AB-A/L  is  termed  the  virtual  slope  of 
the  pipe  or  virtual  fall  per  foot  of  length.  It  is  sometimes  termed 
very  conveniently  the  relative  fall.  It  will  be  denoted  by  the 
symbol  t. 

The  Quantity  Q/x  which  appears  in  many  hydraulic  equations  is 
called  tne  hydraulic  mean  radius  of  the  pipe.  It  will  be  denoted 
by  ««. 

Introducing  these  values, 

i^l3gmmh(L~mi.  (3) 

For  pipes  of  circular  section,  and  diameter  d, 
m-a!x-ird>lwd-id. 
Then  M'g-idh/L'-idi;  {4) 

or  i  =  r(4L/d)(f/3e):  {4«) 

which  shows  that  the  head  lost  in  friction  is  proportional  to  the 
head  due  to  the  velocity,  and  is  found  by  multiplying  that  head  b^ 
the  coefficient  ^rW^.     U  is  assumed  aoove  that  the  atmospheric 

Sressure  at  C  and  D  is  the  same,  and  this  is  usually  nearly  the  case. 
ut  it  C  and  D  are  at  greatly  different  levels  the  excess  of  baro' 
metric  pressure  at  C,  in  ftet  of  water,  must  be  added  to  Pi/G. 

{  73.  Hydraulic  Gradient  or  Line  of  Virtual  Slope.— Join  CD. 
Since  the  head  lost  in  friction  is  proportional  to  L,  any  intermediate 
pressure  column  between  A  and  B  will  have  its  free  surface  on  the 
line  CD,  and  the  vertical  distance  between  CD  and  the  pipe  at  any 
point  measures  the  pressure,  exclusive  of  atmospheric  pressure,  in 
the  pipe  at  that  point.  If  the  pipe  were  laid  along  the  line  CD 
instead  of  AB,  the  water  would  flow  at  the  same  velocity  by  gravity 
without  any  change  of  pressure  from  section  to  section.  Hence  CD 
is  termed  the  virtual  slope  or  hydraulic  gradient  of  the  pipe.  It  is 
the  line  of  free  surface  level  for  each  point  of  the  pipe. 

IF  an  ordinary  pipe,  connecting  reservoirs  open  to  the  air,  rises  at 
any  jwnt  above  tne  line  of  virtual  slope,  the  pressure  at  that  point 
is  less  than  the  atmospheric  pressure  transmitted  through  the  pipe. 
At  such  a  point  there  is  a  liability  that  air  may  be  disengaged  from 
the  water,  and  the  flow  stopped  or  impeded  by  the  accumulation  of 
air.  If  the  pipe  rises  more  than  34  ft.  above  the  line  of  virtual  slope, 
the  pressure  is  negative.  But  as  this  is  impossible,  the  continuity 
of  the  flow  will  be  oroiten. 

If  the  pipe  is  not  straight,  the  line  of  virtual  slope  becomes  a 
curved  line,  but  since  in  actual  pipes  the  vertical  alterations  of  level 
are  generally  small,  compared  with  the  length  of  the  pipe,  distances 
measured   along  the   pipe   are   sensibly   proportional   to   distances 


ror  of  practical  importance. 

S  74.  Case  of  a  Uniform  Pipe  coanectine  two  Reservoirs,  when  all  the 
Resistances  are  taken  into  account. — Let  a  (fig.  82)  be  the  diflerence 
of  level  of  the  reservoirs,  and  0  the  velocity,  in  a  pipe  of  length  L 
and  diameter  d.  The  whole  work  done  per  seconcl  is  virtual^'  the 
removal  of  Q  cub.  ft.  of  water  from  the  surface  of  the  upper 
reservoir  to  tne  surf'ace  of  the  lower  reservoir,  that  is  GQA  foot- 
pounds.  This  is  expended  in  three  ways.  (l)  The  head  t'/ag,  corre- 
sponding to  an  expenditure  of  GQi^/ig  foot-pounds  of  work,  is 
employed  in  giving  energy  of  motion  to  the  water.    This  is  ultl- 


the 


lately  wasted  in  eddying 


pounds  of  woric,  is  employed  in  overcoming  the  resistance  _.  . 
entrance  to  the  pipe.    X})  As  already  shown  the  head  expended  in 
overcoming  the  surface  friction  of  the  pipe  is  [(^L/d)  Wsg)  correspond- 
ing to  GQf(4L/rf)(i*/2£)  foot-pounds  of  work.    Hence 
GQh^GQt^/2g+GQS:.^/2g+GQr4L.tfld.3t ; 

i,-e-025VlW/l(i+foJ<i+4fL|].  I  «> 

If  the  pipe  is  bellmouthed,  fo  is  about  — '08,  If  the  entnince  to 
the  pipe  is  cylindrical,  fo— O'Sog.  Hence  i+ft— i-oS  to  i-jos. 
In  general  this  is  so  small  compared  with  [iL/d  that,  for  practical 
calculations,  it  may  be  neglected;  that  is,  tne  losses  of  head  other 
than  the  loss  in  surface  friction  are  left  out  of  the  reckoning.  It 
is  only  in  short  pipes  and  at  high  velocities  that  it  is  necessary  to 
take  account  of  the  first  two  terms  in  the  bracket,  as  well  as  the 
third.  For  instance,  in  pipes  for  the  supply  of  turbines,  v  is  usually 
limited  to  3  ft.  per  second,  and  the  pipe  is  bellmouthed.  Then 
i'0Sij'/3|— 0'067  It.  in  pipes  for  towns'  supply  11  may  range  from 
a  to  4i  ft.  per  second,  and  then  i-gr'/zg— 01  to  0-5  ft.  In  either 
case  this  amount  of  head  is  small  compared  with  the  whole  virtual 
fall  in  the  cases  which  most  commonly  occur. 

When  d  and  vol  d  and  h  are  given,  the  equations  above  are  solved 
quite  simply.  When  v  and  h  are  given  and  d  is  required,  it  is  better 
to  proceed  by  approximation.  Find  an  approximate  value  of  rf  by 
assuming  a  probable  value  f or  f  as  mentioned  below.  Then  from 
that  value  of  ^  find  a  corrected  value  for  f  and  repeat  the  calculation. 

The  equation  above  may  be  put  in  the  form 

A-C4rW[i(H-r.W4fl+LV/3|:  (6) 

from  which  it  is  clear  that  the  head  expended  at  the  mouthpiece  is 
equivalent  to  that  of  a  length 

(n-r^/4r 

of  the  pipe.  Putting  i+Ct'^^SoS  and  r—o-oi,  the  length  of  pipe 
equivalent  to  the  mouthpiece  is  37-6  d  neariy.  This  may  be  added 
to  the  actual  length  of  tne  pipe  to  allow  for  mouthpiece  resistance 
in  approximate  calculations. 

(  75-  Coefficient  of  Friction  for  Pipes  discharting  Water. — From  the 
avera^  of  a  laige  number  of  experiments,  the  value  of  f  for  ordinary 
iron  pipes  is 

f=o-oo7s67.  (7) 

But  practical  experience  shows  that  no  single  value  can  be  taken 
applicable  to  very  different  cases.  The  earlier  hydraulicians  occupied 
themselves  chiefly  with  the  dependence  of  fon  the  velocity.  Having 
regard  to  the  difference  of  the  law  of  resistance  at  very  low  and 
at  ordinary  velocities,  they  assumed  that  f  might  be  expressed  in  the 

The  following  are  the  best  numerical  values  obtained  f or  f  so  ex- 


. 

0 

R.deProny(from5iexperifflentB)      .      .      . 

J.  F.  d'Aubuisson  de  VoSns 

J,  A.  Eytelwein         

0006836 
000673 
0005493 

0-00III6 
0-OOI43 

Weisbach  proposed  the  formula 

4f = B+fl/V  p  -  0'003598 +0-004289/^ 
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i  76.  Darcfs  Experments  on  Friction  in  Pipes. — All  previous 
experiments  on  the  resistance  oE  pipes  were  superseded  by  the  re- 
markable researches  carried  out  by  H.  P.  G.  Darcy  (180J-1858),  the 
Inspector- General  of  the  Paris  water  works.  His  experiments  were 
carried  out  on  a  scale,  under  a  variation  of  conditions,  and  with  a 
d^iree  of  accuracy  which  leaves  little  to  be  desired,  and  the  results 
obtained  are  of  very  great  practical  importance.  These  results  may 
be  stated  thus: — 

I.  For  new  and  clean  pipes  the  friction  varies  conuderably  with 
the  nature  and  polish  01  the  surface  of  the  pipe.  For  clean  cast 
iron  it  is  about  i)  timesas  great  as  for  cast  iron  covered  with  pitch. 

3.  The  nature  of  the  surface  has  less  influence  when  the  pipes 
are  old  and  incrusted  with  deposits,  due  to  the  action  of  the  water. 
Thus  old  and  incrusted  pipes  give  twice  as  fireat  a  frictional  resist- 
ance as  new  and  clean  pipes.  Darcy's  coefficients  were  chiefly 
determined  from  experiments  on  new  pipes.  He  doubles  these  co- 
efficients for  old  and  incrusted  pipes,  in  accordance  with  the  results 
<d  a  very  limited  number  of  experiments  on  pipes  containing  incrus- 
tations and  depofiits. 

3.  The  coefficient  of  friction  may  be  expressed  in  the  form 
f—o-l-^/ii;  but  in  pipes  which  have  been  some  time  in  use  it  is 
sufficiently  accurate  to  take  ^^ai  simply,  where  si  depends  on  the 
diameter  of  the  pipe  alone,  but  a  and  ff  on  the  other  hand  depend 
both  on  the  diameter  of  the  pipe  and  the  nature  of  its  surface.  The 
fol(owin|[  are  the  values  of  the  constants. 

For  pipes  which  have  been  some  time  in  use,  neglectti^  the  term 
1  the  velocity-. 


f-.(i+«iO. 

(9) 

» 

fl 

For    drawn    wrought-iron   or  smooth   cast- 
iron  pipes 

For  pipes  altered  by  light  incrustations    .     . 

:S= 

■084 
■084 

of  Pipe 


00750 

00625 

00583 
■00571 
■00563 
00556 
■0054a 
■OOS33 


Df  Pipe 
[tn^es. 


00528 
■00524 
■00521 
■00519 
■00517 
■00514 
■00512 
■00510 
■00509 


■01043 
■01037 
■01033 
■01028 
■01024 
■01021 
•01019 


r-{»+a./<i)+(^+ft/*)/p: 


which  is 
influeno 
found  these  values 

a  -■004346 

a,  -  0003992 

p  "■ooioiSa 

ft -.000005205. 

It  has  become  not  uncommon  to  calculate  the  dischar^  of  pipes 
by  the  formula  of  E.  Gai^uillet  and  W.  R.  Kutter,  which  will  be 
discussed  under  the  head  of  channels.  For  the  value  of  c  in  the 
relation  tr—cV(>>M)i  Ganguillet  and  Kutter  take 

91/.- 


where  «  is  a  coefficient  dependingi  only  on  the  roughness  of  the  pipe. 
Forpipes  uncoated  as  ordinarily  laid  »  =  0013.  The  formula  is  very 
CumorouB,  its  form  is  not  rationally  justifiable  and  it  is  notat  all 
cl^  that  it  gives  more  accurate  values  of  the  discharge  than  simpler 
formulae. 

i  77.  Laier  Itwestiiolions  on  Plovi  in  Pipes. — The  toreeoing  s< 
ment  gives  the  theory  of  flow  in  pipes  so  far  as  it  can  be  put 
fliroi:je  rational  form.  But  the  conditions  of  flow  are  really  [ 
complicated  than  can  be  expressed  in  any  rational  form.    Taking 
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even  selected  experiments  the  values  of  the  emmrical  coefficient  t 
range  from  o^i6  to  O'OoaS  in  different  cases.  Hence  means  of  dis- 
criminatii^  the  probable  value  of  f  are  necessary  in  using  the  equa- 
tions for  practical  purposes.  To  a  certain  extent  the  knowledge  that 
f  decreases  with  the  size  of  the  pipe  and  increases  very  much  with 
the  roughness  of  its  surface  is  a^uide,  and  Darcy's  method  of  deal- 
ing with  these  causes  of  variation  is  very  helpful.  But  a  further 
diSiculty  arises  from  the  discordance  of  the  results  of  different  ex- 
periments. For  instance  F.  P.  Steams  and  J.  M.  Gale  both  experi- 
mented on  clean  asphalted  cast-iron  pipes,  4  ft.  in  diameter.  Ac- 
cording to  one  set  of  gaugings  f  —  ^ooji,  and  according  to  the  other 
f^.0031.  It  is  impossible  in  such  cases  not  to  suspect  some  error  in 
the  observations  or  some  difference  in  the  condition  of  the  pipes  not 
noticed  by  the  observers. 

It  is  not  likely  that  any  formula  can  be  found  which  will  give 
exactly  the  discharge  of  any  given  pipe.  For  one  of  the  chief  factors 
in  any  such  formula  must  ex[>re3s  the  exact  roughness  of  the  pipe 
surface,  and  there  is  no  scientific  measure  of  roughness.  The  most 
that  can  be  done  is  to  limit  the  chcnce  of  the  coefficient  for  a  pipe 
within  certain  comparatively  narrow  limits.  The  experiments  on 
fluid  friction  show  that  the  power  of  the  velocity  to  which  the 
resistance  is  proportional  is  not  exactly  the  square.  Also  in  deter- 
minii^  the  form  of  his  equation  for  r  Darcy  uatA  only  eight  out  of  his 
seventeen  series  of  experiments,  and  there  is  reason  to  think  that  some 
of  these  were  exceptional.  Barr^  de  Saint-Venant  was  the  first  to 
propose  a  formula  with  two  constants, 
<(i/4i=mV-, 
where  m  and  «  are  experimental  constants.    If  this  is  written  in  the 

lc«Bi-|-«logr-log  (dA/4fl, 
we  have,  aa  Saint-Venant  pointed  out,  the  equation  to  a  straight 
line,  of  which  m  is  the  ordinate  at  the  origin  and  n  the  ratio  of  the 
slope.  If  a  series  of  experimental  values  are  plotted  logarithmically 
the  determination  of  the  constants  is  reduced  to  finding  the  straight 
line  which  most  nearly  passes  through  the  plotted  points.  Saint- 
Venant  found  for  n  the  value  of  1-71.  In  a  memoir  on  the  influence 
of  temperature  on  the  movement  of  water  in  pipes  (Berlin,  i8u.)  by 
G.  H.  L.  Hagen  (1797-1884)  another  modification  of  the  Saint-Venant 
formula  was  given.  This  is  h/l=tmi'ld*,  which  involves  three  ex- 
perimental ci>effidents.  Hagen  found  n— 1^75;  x~i^2Si  and  m 
was  then  nearly  independent  of  variations  of  c  and  d.  But  the  range 
o(  cases  examined  was  small.  In  a  remarkable  paper  in  the  Tram. 
Roy.  Soc,  1883,  Professor  Osborne  Reynolds  made  much  clearer  the 
change  from  regular  stream  line  motion  at  low  velocities  to  the 
eddying  motion,  which  occurs  in  almost  all  the  cases  with  which  the 
engineer  has  to  deal.  Partly  by  reasoning,  partly  by  induction 
from  the  form  of  logarithmically  {dotted  curves  of  experimental 
results,  he  arrived  at  the  general  equation  A//=c(r"/d*-")P'^, 
where  »  — I  for  low  velocities  andn^I'T  t0  2  for  ordinary  veladties. 
P  is  a  function  of  the  temperature.  N^ecting  variations  of  tempera- 
ture Reynold's  formula  is  identical  with  Hagen'a  if  i  —  3-n.  For 
practical  purposes  Hagen's  form  is  the  nr""  '"" 


Vaims>4  Index  of  VOodty. 

Surface  of  Pipe. 

Authority. 
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nMwr.?. 

Values  of  n. 

Tin  plate    .      .      . 

Bossut    .     .     . 
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1-697  L  ,.„ 
1730    '^' 

"sisf"™"^} 
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^liti 
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■  -85 
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Lampe   .     .     . 
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\X 

1 

Steams  .     . 

I  ■319 

I-»«<. 

Riveted  wrought  1 

■2776 

I-S04 
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flW 

1-87 

i-«5i 

Wrought  iron  (gas  1 

Darcy    .     .     . 

■  0266 
-0395 

M3II  '■" 

■0819 

i-950| 

New  cast  iron 

Darcy    ..     . 

■  :;iS 

.  :r 

i-«35" 

Qeaned  cast  iron  . 

Darcy    . 

iSSl  »■'» 

2-07  J 

■0359 

1-9*>1 

Incrusted  cast  iron 

Darcy    .     ,     . 

■  -0795 

1-990  ^  2-00 

L  -2432 

Dig 

tizcd  by ' 

^0 
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tn  i»i«>.  IVJiMUfcir  \V  0.  l'n*ln  iikittnl  k>([arithinH.-ttUy  all  the 
tn.ut  UMiiwvvthj'  i-!k]>rrii)wnia  >tn  now  in  pi(ic«  tWn  H\-ailabk.' 
!■"»»;•  tM  H"**  WW  "(""h  iJ^'ttlnj.  Th*  nwulu irt  ra««»urin(  iJw  «)«^>m 
m  iW  \\\\<c*  ilrewn  thivmb  the  plutvU  point*  are  gi\'««  in  the 
t.ll'le. 

)l  win  hf  wen  that  th*"  value*  trf  the  inilrx  n  ranee  fn.w«  173  (or 
*W  >tuM>thr«t  «.\\\  vlmiwM  Mirfdi-e,  to  «<<h>  iur  the  roughmt.  The 
iHimU-ni  ader  the  h«i-l!et«  are  n>uiHM  i.ifl  numbers 

the  value  <,>{  a  having  been  thiu «teiennine«l,  ^-a)ue« of  M-rf*  werv 
w»,t  Umiwi  atiU  tt^-ewigeil  (in-  e*eh  v^i":.  These  »■««■  again  plottn) 
K><.tiithmtt-«l|v  hi  iwvler  t»>  6ml  »  \Tilue  for  x.  The  Uiw  were  not 
\<-iv  tvguUr,  hut  in  all  «-aw«  the  !t)>i|ie  -v**  grrater  than  1  to  1,  »> 
that  the  value,  ni  ,v  muM  W  gteattr  than  unity.  The  hiltowing  table 
)ti\e<i  the  ivaulis  am,t  a  iiMitiMriMiA  U  the  \-alue  uf  ot  ami  KevooM$'» 
\«lwe^   ■- 


KimI  oli  I'nys 

Hw  )>taie 
Wivwht  i 
.Vf(>hani\t  lilies 
\Vi<,H^htm<«>t\*(t-\' 
Kive1v\l « i\<ught  mw 
New  i.'aii  itviii  . 
v'teaaei)  i.-a«  ii\>«   , 

lu^HU.'a1^t  xMst  iuMl 


With  the  e\ve(»(iv>tt  ■■>»  thr  .:tih,>»vilk-uit  ^atue9  t"o»  1>mv>"s  wfw^ht- 
H\»M  iiivik  thi-<e  t$  >K> gNdl  itisiie(viui->  tvt*«««  the  vjJtKs o*  i  and 
A  a,  Uit  thvtv  i*  »>>  »i-(><.*ta»oe  ^-i  ivvi>tV,<a  ia  the  Mn>  a-.5uicities. 
ri.1  tW  |X<M-ul  it  ai>(^i«is  t>*vt«aMe  iv  a»unke  ttuc  s  is  uhieivciin:: 
^  a.  * 

It  i»  iK»»  |k,ii>MNe  tx'  i.«b*jiitt  ^ 

its,-  \4:ui>  \'l  w  tvti>«  U«  atcttti. 


the  experiments,  tlw  constancy  <2  m  is  very  satisfactaHty  dose. 
The  asj^talted  [apes  give  latber  variable  values.  Bui,  as  sooie  of 
the«e  vrere  new  and  some  old,  the  variation  is.  perhaps,  DM  sarpriang. 
The  iiMTUsted  pipes  give  a  value  of  ai  quite  double  u>at  for  new  pipca 
but  that  is  perfectly  consistent  with  what  is  known  d  fluid  (lictMM 
in  other  rases. 


aia«  iit*f  sivifs  ttw  ie«cU^ 


Kind  of  Pipe. 

Diameter 

Value  of 

Mean 
\alue 

Metis. 

"" 

of  at. 
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1-0^36 
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^«5S 

ftircy 

t.'WjiaeJ    cAst 

1  l>-Oi» 
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■oiotu 

Dkct 

la.-naitevl  •ait 

i>0,» 

aJJC+J 

Da-TT 
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Central  Mean  Values  of  Constanls. 
The  general  formula  (Hagcn's) — hll^mv"ld',3g — can  therefore  be 
taken  to  lit  the  results  with  convenient  closeness,  if  the  following 
mean  values  of  the  coefficients  arc  taken,  the  unit  being  a  metre :— 
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Kind  of  Pipe. 

m 

X 

n 

Tin  plate      .... 
Wrought  iron     .     .     . 
Asphalted  iron  .     .     . 
Riveted  wrought  iron   . 

New  cast  iron    .     .     . 
Cleaned  cast  iron     .      . 
Incnuted  cast  iron 

■0169 

■0163 
■0140 
■0166 
■0199 
■0364 

I-I37 

I'l68 
1160 

172 

ii 

t-95 

The  variation  of  each  of  these  coefficients  is  within  a  comparatively 
narrow  range,  and  the  selection  of  the  proper  coefficient  for  any  given 
caae  presents  no  difficulty,  if  the  diaracter  of  the  surface  of  the  pipe 
is  known. 

It  only  remains  to  give  the  values  of  these  coefticients  when  the 

Siuantities  are  expressed  in  English  feet.  For  English  measures  the 
Dllowing  are  the  values  of  the  coefficients: — 


Kind  of  Pipe. 

». 

X 

n 

Tin  plate       .... 

026S 

I-IO 

Wrought  iron      .      .      . 
Asph^tediron    .      .      . 

0254 

I-I27 

I-8S 

Riveted  wrought  iron   . 

0260 

New  cast  iron     .      .      . 

Q115 

1-95 

I  168 

2-0 

IncruBted  cast  iron 

0440 

ii6o 

20 

I  78.  Diitribuiion  of  Velocity  in  the  Cross  Section  of  a  Pipe. — Darcy 
made  experiments  with  a  I^tot  tube  in  1850  on  the  velocity  »' 
different  ptnnts  in  the  cross  section  of  a  pipe 
rdation 


He  deduced  the 


V-B  =  Ii-3(rl/R)V», 
where  V  is  the  velocity  at  the  centre  and  v  the  velocity  at  radius  r  in 
a  pipe  of  radius  R  with  a  hydraulic  gradient  i.  Later  Bazin  repeated 
the  experiments  and  extended  them  {Mim.  de  I'Acadimie  des  Sciences, 
jcaii.  No.  6).  The  moat  important  result  was  the  ratio  of  mean  to 
central  velocity.  Let  b  =  R«AJ*.  where  U  is  the  mean  velocity  in  the 
pipe;  then  V/U-i+9'03Vft.  A  very  useful  result  for  practical 
purposes  is  that  at  0-74  of  the  radius  of  the  pipe  the  velocity  is  equal 
to  the  mean  velcx;ity.  Fig.  84  gives  the  velocities  at  different  radii 
as  determined  by  Bazin. 

i  79.  Infiuenee  of  Temperature  on  the  Ftmv  through  Pipes.— Wery 
careful  experiments  on  the  flow  through  a  pipe  0-1236  ft.  in  diameter 


Fig.  84. 


t  different  temperatures,  have  been 

,  c.  Inst.  Civ.  Eng.  Ixxxiv.).  The  loss  of  head 
woa  measured  from  a  point  1  ft.  from  the  inlet,  so  that  the  loss  at 
entry  was  eliminated.  The  li  in.  pipe  was  made  smooth  inside  and 
to  gauge,  by  drawing  a  mandril  through  it.  Plotting  the  results 
logarithmically,  it  was  found  that  the  resistance  for  all  temperatures 
varied  very  exactly  as  o'-™',  the  index  being  less  than  2  as  in 
other  experiments  with  very  smooth  surfaces.  Taking  the  ordinary 
equation  of  flow  h  =  f  (4L/D)  [t^l^g),  then  for  heads  varying  from  i  ft. 
to  nearly  4  ft.,  and  velocities  in  the  pipe  varying  from  4  ft.  to  9  ft.  per 
1.  the  values  of  f  were  as  follows  :- 


Temp.  F. 
57 


■0044  to  0052 
■0042  to  -0045 
■0041  to  -0045 
•0040  to  '0045 


■0039  to  -0042 
■0037  to  -0041 
■0037  to  '0041 
■0035  to  -0039 
■0035  to  -0038 


This  shows  a  marked  decrease  of  resistance  as  the  temperature 
rises.  If  Professor  Osborne  Reynolds's  equation  is  assumed 
h^mLV'ld*'',  and  n  is  taken  1795,  then  values  of  m  at  each 
temperature  are  practically  constant — 


90 


0000257 
0-000250 


130 
160 


0-000235 
0-000229 


where  again  a  regular 
temperature   rises.      In   expei 
different  temperatures  Profea 
sistance  was  proportional  ' 
of  m  given  above 


j  as  the 


of  the  coefficii 

;nts  on  the  friction  of  disks  i 
W.  C.  Unwin  found  that  the  re- 
X  (i-o-oo2i()  and  the  values 
expressed  almost  exactly  by  the  relation 
« —  0-00031 1  (1-0-00215  ()■ 

In  tank  experiments  on  ship  models  for  small  ordinary  variations 
of  temperature,  it  is  usual  to  allow  a  decrease  of  3  %  of  resistance  for 
10°  F.  increase  of  temperature. 

I  80.  Influence  of  Deposits  in  Pipes  on  the  Discharge.  Scraping 
Water  Mams. — The  influence  of  the  condition  of  the  surface  of  a  pipe 
on  the  friction  is  shown  by  various  facts  known  to  the  engineers  of 
waterworks.  In  pipes  which  convey  certain  kinds  of  water,  oxidation 
proceeds  rapidly  and  the  discharge  is  considerably  diminished.  A 
main  laid  at  Torquay  in  1858,  14  m.  in  length,  consists  of  lo-in.,  9-in. 
and  8-in.  pipes.  It  was  not  protected  from  corrosion  by  any  coating. 
But  it  was  found  to  the  surprise  of  the  engineer  that  in  eight  years 
the  discharge  had  diminished  to  51  %  of  the  original  discharge. 
J.  G.  Appold  suggested  an  apparatus  for  scraping  the  interior  of  the 
pipe,  and  this  was  constructed  and  used  under  the  direction  of 
William  Froude  (see  "  Incrustation  of  Iron  Pipes."  by  W.  Ingham, 
Proc.  Inst.  Mech.  Eng.,  1899).  Jt  was  found  that  by  scraping  the 
interior  of  the  pipe  the  discmirge  was  increased  56%.  The  scraping 
requires  to  be  repeated  at  intervals.  After  each  scraping  the  dis- 
charge diminishes  rather  rapidly  to  10%  and  afterwards  more 
slowly,  the  diminution  in  a  year  being  about  25  %. 

Fi^.  83  shows  a  scraper  for  water  mains,  similar  to  Appold's  but 
modified  in  details,  as  constructed  by  the  Glenfield  Company,  at 
Kilmarnock.  A  is  a  longitudinal  section  of  the  pipe,  showing  the 
scraper  in  place;  B  is  an  end  view  of  the  plungers,  and  C,  D  sections 
of  the  boxes  placed  at  intervals  on  the  main  for  introducing  or  with- 
drawing the  scraper.  The  apparatus  consists  of  two  plungers, 
packed  with  leather  so  as  to  ht  the  main  pretty  closely.  On  the 
spindle  of  these  plungers  are  fixed  eight  steel  scraping  blades,  with 
curved  scraping  edges  fitting  the  surface  of  the  main.  The  apparatus 
is  placed  in  the  main  by  removing  the  cover  from  one  of  the  boi:es 
shown  at  C,  D.  The  cover  is  then  replaced,  water  pressure  is  ad- 
mitted behind  the  plungers,  and  the  apparatus  driven  through  the 


Fig.  85.    Scale  V,. 

main.  At  Lancaster  after  twice  scraping  the  discharge  was  increased 
56!  %i  at  Oswestry  54J  %.  The  increased  discliarge  is  due  to  the 
diminution  of  the  friction  of  the  pipe  by  removing  the  roughne^Eies 
due  to  oxidation.  The  scraper  can  be  easily  foUowM  when  the  mains 
are  about  3  ft.  deep  by  the  noise  it  makes.  The  average  speed  of  the 
scraper  at  Torquay  is  2^  m.  per  hour.  At  Torquay  l^9  %  of  the 
deposit  is  iron  rust,  the  rest  being  silica,  lime  and  organic  matter. 

In  the  opinion  of  some  engineers  it  is  inadvisacile  to  use  the 
scraper.  Tne  incrustation  is  only  temporarily  removed,  and  it  the 
use  of  the  scraper  is  continued  the  life  of  the  pipe  is  reduced.  The 
only  treatment  effective  in  preventing  or  retarding  the  incrustation 
due  to  corrosion  is  to  coat  the  pipes  when  hot  with  a  smooth  and 
perfect  layer  of  pitch.  With  certain  waters  such  as  those  derived 
from  the  chalk  the  incrustation  is  of  a  different  character,  consisting 
of  nearly  pure  calcium  carbonate.  A  deposit  of  another  character 
which  has  led  to  trouble  in  some  mains  is  a  black  slime  containing  a 
good  deal  of  iron  not  derived  from  the  pipes.     It  appears  to  be  a 


itizoc  by 


appears  to  be  am 

•LiOOglc 
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oi^anic  growth.     Filtration  of  the  water  ai^tears  to  prevent  the 
growth  ot  the  elime.  and  its  temporary  removal  may  be  effected  by 


I903-I9OJ)- 
i  8i.  Flm 


surface  varies.  Very  careful  experiments  have  been  n^e  by  J.  R. 
Freeman  (Am.  Sac.  Civ.  Eng.  xxi.,  1S89).  It  was  noted  that  under 
pressure  the  diameter  of  the  hose  increased  sufficiently  to  have  a 
marked  influence  on  the  discharge.  In  reducing  the  results  the  true 
diameter  has  been  taken.  Let  o-^mean  velocity  in  It.  per  sec.; 
r  — hydraulic  mean  radius  or  one-fourth  the  diameter  in  feet;  t  = 
hydraulic  gradient.    Then  i'=»V(ri)- 


Diameter 


Woven     cotton,  i 

rubber  lined  ( 
Woven     cotton,  < 

rubber  lined  ( 
Knit      cotton,  ( 

rubber  lined  i 
Knit       cotton,   ( 

rubber  lined  I 
Woven     cotton,  5 

rubber  lined  ( 
Woven    cotton,  j 

rubber  lined  i 
Unlined   linen  ( 

hose  t 


Gallons 
(United 
States) 


i  8a.  Reduction  of  a  Long  Pipe  of  Varying  Diamtler  to  an  Bquivaitnt 
Pipe  of  Uniform  Diameter.  Dupuil's  Equation. — Water  mains  tor 
the  supply  of  towns  often  consist  of  a  series  of  lengths,  the  diameter 
being  the  same  for  each  length,  but  differing  from  length  to  length. 
In  approximate  calculations  of  the  head  lost  in  such  mains,  it  is 
generally  accurate  enough  to  neglect  the  smaller  losses  of  head 
and  to  have  regard  to  the  pipe  fnction  onlj;,  and  then  the  calcula- 
tions may  be  facilitated  fay  reducing  the  main  to  a  main  <A  uniform 
diameter,  in  which  there  would  be  the  same  loss  of  head.  Such  a 
uniform  main  will  be  termed  an  equivalent  main. 


-i» 


- I,- 


! 


lent  unifonn  jnain. 

/1,  h-..  be  the  lengths, 

■f),  d>...      the  diameters, 

I'll  14..-       the  velocities, 

ii,  it...      the  slopes, 

for  the  successive  portions,  and  let  /,  d,  v  and  »  be  coiresponding 

quantities  for  the  equivalent  uniform  main  B.     The  total  loss  of 

head  in  A  due  to  friction  is 

A-iVi-l-iA-f... 

and  in  the  uniform  main 

If  the  mains  are  equiv^ent,  as  deBned  above, 

[{f-Ml3ed)='tW-4l,l2£d,)+tW-Ah/2Z>k)+... 

But,  since  the  discharge  is  the  same  for  all  portions, 
irdh!  =  iTdfy,  =  itdfiit~... 

Also  suppose  that  [  may  be  treated  as  constant  for  all  the  pipes. 

Then 

lid  -  (d*ldi')  (kid,) + (rf'/A*)  ihldt) + ..  . 
l-{d*W)k+Wdt')k-¥... 
which  rives  the  length  of  the  equivalent  uniform  main  which  would 
have  the  same  total  loss  of  head  for  any  given  discharge. 
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I  83.  Other  Losses  of  Head  in  Pipes.—MotA  of  the  losses  of  head  in 
pipes,  other  than  that  due  to  surface  friction  against  the  pipe,  are  due 
to  abrupt  changes  in  the  velocity  of  the  stream  producu^  eddio. 
The  kinetic  energy  of  these  is  deducted  from  the  general  energy  of 
translation,  and  practically  wasted. 

Sudden  Ettiargemeni  of  Section. — Suppose  a  pipe  enlarges  in  section 
from  an  area  at  to  an  area  ui  (fig. 
87) ; then 

ri/n-imi/"!; 
or,  if  the  section  is  circular, 

tJi/ne-Wdi)'- 
The  head  lost  at  the  abrupt  change 
of    velocity    has    already    been 
shown  to  be  the  head  due  to  the 
relative  velocity  of  the  two  parts  c',_ 

of  the  stream.    Hence  head  lost  *^''^- 

^-(PD-F,)Vag-W«.-0V/2f=-i(<'iW- 
or  6.=f*i'/2e. 

if  f.  is  put  for  the  expression  in  brackets. 


Abrupt  Contraction  0}  Section. — When  water  passes  from  a  laqcer 
to  a  smaller  section,  as  in  figs.  88,  89,  a  contracti<m  is  formed,  and 
the  contracted  stream  abruptly  expands  to  fill  the  section  of  the  pipe. 


Let  w  be  the  section  and  v  the  velocity  of  the  stream  at  hb.  At  os 
the  section  will  be  Cju,  and  the  velocity  (ulctca)vv/cu  where  e,  is 
the  coefficient  of  contraction.    Then  the  head  lost  is 


(3) 


U-Wc.-v)'l2g^{tlc,~i)V/2g: 

and,  if  Cc  is  taken  0-64, 

S«-0-3l6»»/2g. 

The  value  of  the  coefficient  of  contraction  for  this  case  is,  however 

not  well  ascertained,  and  the  result  is  somewhat  modified  by  friction! 

For  water  entering  a  cylindrical,  not  bell-moudied,  pipe  from  a 

reservoir  of  bdefinitely  large  size,  experiment  gives 

*.=o-5o5t*/a(.  (3) 

If  there  is  a  diaphragm  at  the  mouth  of  the  pipe  as  in  fig.  89,  let  tn 
area  of  the  contracted  stream 

-i^ln  (4) 

if  r,  is  put  for  Hw/Criw)  - 1 !'.  Weisbach  has  found  experimentally 
the  followii^  values  of  the  coefficient,  when  the  stream  approaching 
the  orifice  was  considerably  larger  than  the  orifice : — 


w«= 

0.. 

0.1 

OJ 

04 

O.S 

0.6 

0.7 

0.8 

0.0 

.* 

c- 

.616 

.614 

.611 

.610 

JSI7 

.60s 

.toj 

.601 

■wt 

■S96 

r.- 

>..7 

5-» 

19.7a 

5.,6tJ 

S-JJ6 

3.0,7 

1.876 

i..6(, 

o.,u 

0480 

When  a  diaphragm  was  placed  in  a  tube  of  uniform  section  (fig.  90) 

I 


Fig.  90. 
s  obtained,  an  being  the  area  of  the  orifice 


.614 

.6j. 

.64! 

7.901 

.681 

1.JO6 

.7SS 
.79/ 

o.« 
.813 
.J90 

.8(«i 

:i 
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Elboas. — Weisbach  considers  the  lou  of  head  at  elbows  (liB-9>) 
to  be  due  to  a  contraction  formed  by  thestream.  From  experiments 
with  a  pipe  ij  in.  diameter,  he  found  the  loss  of  head 

^"{^Ih:  (5) 

r.  =  Ci-9457  Bm'i4+a  047  sin*  J*. 


*- 

0.046 

40* 

0.364 

o„o 

loo" 

1.160 

no' 
I.JSS 

no* 

i.3«i 

■JO' 

,,U8 

140' 

Hence  at  a  right-angled  elbow  the  whole  head  due  to  the  velocity 

very  nearly  is  lost. 

Bends. — Weisbach  traces  the  loss  of  head  at  curved  benda  to  a 
similar  cause  to  that  at 
elbows,  but  the  coeffi- 
cients for  bends  are  not 
very  satisfactorily  ascer- 
tained. 'Weisbaj:h  ob- 
tained for  the  loss  of 
head  at  a  bend  in  a  pipe 
of  circular  section 

h=t^i^l3g:    (6) 

f»  =0-131 -|-i-847C<f/2p)I, 
where  d  is  the  diameter 
of  the  pipe  and  fi  the 
radius  of  curvature  of 
the  bend.  The  resistance 
at  bends  ie  small  and  at  present  very  ill  determined. 

Valvei,  Cocks  and  Slutces. —Th.^sei  produce  a  contraction  of  the 

Q   water-stream,     rimilar    to     that     for    an    abrupt 
diminution    of    section    already    discussed.      The 
loss  of  head  may  be  taltea  as  b^ore  to  be 
^.-t^lv:  (7) 

where  v  is  the  velocity  in  the  pipe  beyond  the  valve 
and  f,  a  coefficient  deterniined^by  experiment.  The 
followii^  are  Weiabach'a  results. 

Sluice  in  Pipe  0/  Reclangular  StfUon  (fig.  93). 
t  sluice*iwi  in  pipcw. 


Fig.  91. 


Fig.  92.       S(,-tio„  a, 


w/w-      1-0    o-()     0-6 

0-7 

0-6 

OS 

0-4 

0-3 

0-2 

01 

-    r.-     o-oo      -09      -39 

■95 

2-08 

4-02 

812 

17-8 

44'5 

'93 

Sluice  in  Cylindricai  Pipe  (fig.  93). 


u,/u-                 i.oo    o.(w8    .Ss6 

1 

0.81 

* 
1.06 

1 

.466 

s.s» 

1 

1 

Fig.  93.  Fic.  94. 

Cock  in  a-  CyiindriaU  Pipe  (ig-  94).    Ai^le  through  which  cock 


Ratio  of  "1 
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'5° 
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35° 
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■75 
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Tkrollle  Valve  in  a  Cylindrical  Pipe  (fig.  95)- 
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.  Practical  Calculations  on  the  Flow  of  Waler  in  Pipes. — In 


ing  explanations  it  will  be 

Ereat  a  length  that  only  the 
>ss  of  head  in  friction  against 
the  surface  of  the  pipe  needs 
to  be  considered.  In  general 
it  is  one  of  the  four  quantities 
d,  i,  0  or  Q  which  requires 
to  be  determined.  For  since 
the  toss  of  head  k  is  given  by 
the  relation  h  —  iJ,  this  need 
not  be  separately  considered. 
There  are  then  three  equa- 


raed  that  the  pipe  is  of  so 


Fig.  95. 
(see  eq.  4,  {  72,  and  9a,  f  76}  for  the  solution  of  tuch  problems 

(I) 


f-«(l-|-l/l2rf); 
where  a—O'Oos  for  new  and— O'Oi  for  incrusted  pipes. 

^/H-idi.  (2) 

Q  =  i"Pv.  (3) 

Problem  1.  Given  the  diameter  of  the  lupe  and  its  virtiaal  slope, 
to  find  the  discharge  and  velocity  of  flow.  Here  (f  and  i  are  given, 
and  Q  and  v  are  required.  Find  f  from  (i);  then  v  from  (2);  lastly 
Q  from  (3}.    This  case  presents  no  difhculty. 

By  combining  equations  (1)  and  (2),  t  is  obtained  directly: — 
.=V{id</ai-)-V(</2.)VWii+i/i2rf)l.  (4) 

For  new  pipes   ...     V  (g/20)  =56-72 
Forjncrusted  pipes  .  •'40-13 

For  pipes  not  less  than  I,  or  more  than  4  ft.  in  diameter,  the 
mean  values  of  f  are 

For  new  pipes o<oo536 

For  incrusted  pipes 0-0I052, 

Uang  these  values  we  get  the  very  simple  expressions — 

t"'55-3'V(di)  for  new  pipes  )  (40) 

=39-1  iV(('*)  for  incrusted  pipes! 
Within  the  limits  stated,  these  are  accurate  enough  for  practical 
purposes,  especially  as  the  precise  value  of  the  coefiicient  f  cannot 
be  known  for  each  special  case. 

Problem  2.  Given  the  diameter  of  a  pipe  and  the  velocity  of  flow, 
to  find  the  virtual  slope  and  discharge.  The  discharge  is  given  by 
\^):  the  proper  value  of  f  by  (1);  and  the  virtual  slope  by  (2). 
■fhis  also  presents  no  special  dilhculty. 

Problem  3.  Given  the  diameter  of  the  pipe  and  the  discharge,  to 
find  the  virtual  slope  and  velocitv.  Find  v  from  (3);  f  from  (l); 
lastly  »  from  (2).    If  we  combine  (1)  and  (2)  we  get 

'-rW2«)  {4/<i)=2«{i-|-i/i2<Il.*/p(;  (5) 

and,  taking  the  mean  values  of  f  for  pipes  from  I  to  4  ft.  diameter, 
given  above,  the  approidmate  formulae  are 

f  —O'oooszes  ifili  for  new  pipes  \  (50) 

-0-0006536  »»/d  for  incnistetj  pipes  J  ■ 
Problem  4.  Given  the  virtual  slope  and  the  velocity,  to  find  the 
diameter  of  the  pipe  and  the  discharge.    The  diameter  is  obtained 
from  equations  (a)  and  (i),  which  give  the  quadratic  expresuon 
<i>  -  d(aoD>/£i)  -  "I'/figi  =  o. 
.-.d-os'/ei+VKoT^/iO  (»i^/lt  + 1/6)1.  (6) 

For  practical  purposes,  the  approximate  equations 

d-2ajr'/jt-i-l/l2  (6a) 

-0-00031  tp^/j -1-083  for  new  pipes 
=0-00062  ii*/t+-o83  for  incrusted  pipes 
are  sufficiently  accurate. 

Problem  5.  Given  the  virtual  slope  and  the  discharge,  to  find  the 
diameter  of  the  pipe  and  vdocitj;  of  flow.  This  case,  which  often 
occurs  in  designing,  is  the  one  which  is  least  easy  of  direct  solution. 
From  equations  (,2)  and  (3)  we  get^ 

d*''i3^ls*H.        -  (7) 

If  now  the  value  of  f  in  (i)  is  introduced,  the  equation  becomes  very 
cumbrous.  Various  approximate  methods  of  meeting  the  difficulty 
may  be  used. 
(a)  Taking 
ft.  diameter  n 

<I-V(32f/£T')V(Q'/.)  (8) 

=o-22i6V  (Q*/!)  for  new  pipes 
-02541  V(Q'/')  for  incrusted  pipes; 
equations  which  are  interestii^  as  showing  that  when  the  value  of 
f  IS  doubled  the  diameter  of  pipe  for  a  given  discharge  is  only  in- 
creased by  13%. 
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(b)  A  second  roetKod  is  to  obtain  a  rough  value  ofdby  asauming 
f =B.   This  value  is 

■i'-V(33Q*/gT^)V«=o.63i9V(Q'WV«. 
Then  a  very  approximate  value  of  f  is 

and  a  revised  value  of  d,  not  sensibly  differing  from  the  eTcact  value, 

■I' =v  {3!Q'/i!'N)v  f =0-6319  V  (Q'/ov  r- 

(c)  Equation  7  may  be  put  in  the 

<i-V{3"Q*/£«^')V(i+i/i2rf).   (9> 

Expanding  the  term  in  brackets, 
V  (I +i/i3<0  =  H-i/6«i-i/r8oo<P... 
N  eglecting  the  terms  af terthe  second , 

■i-*(3a»/2»*)V(WO.!H-i/6odl 
=  Vf32''Wv{^/0+o-oi667;C9o> 

V(32*/g»^  ■0-219  fw  new  P'pe? 

=0'353fDr  incru  steJ  pipes. 

{  85.  Arrangement^  Water  Mains 

for  TowTu'  Supply. — Town  mains  are 

usually  Bupphed  by  gravitation  from 

a  service  reservoir,  which  in  turn  is 

supplied  by  gravitation  from  a  storage  reservoir  or  by  pumpi 
from  a  lower  level.  The  service  reservoir  should  contain  tlii__ 
days'  supply  or  in  important  cases  much  more.  Its  elevation 
should  be  such  that  water  is  delivered  at  a  pressure  of  at  least  about 
100  ft.  to  the  highest  parts  of  the  district.  The  greatest  pressure  in 
the  mains  is  usually  about  300  ft.,  the  pressure  for  which  ordinary 
pipes  and  fittings  are  designed.    Hence  if  the  district  supplied  has 


if  the  a 

"L ,-„ , , 

DeUrmination  of  Ike  Diameters  of  Different  Farts  of  a  Water 
Main. — When  the  plan  of  the  arrangement  of  mains  is  determined 
upon,  and  the  supply  to  each  locatitv  and  the  pressure  required  is 
ascertained,  it  remains  to  determine  trie  diameters  of  the  pipes.  Let 
fig,  97  show  an  elevation  of  a  main  ABCD . . . ,  R  being  the  reservoir 
from  which  the  supply  is  derived.  Let  NN  be  the  datum  line  of  the 
levelling  operations,  and  H.,  Hi. ..the  heights  of  the  main  above 
the  datum  line,  Hr  being  the  height  of  the  water  surface  in  the 


>r  by  pumping 


.  j>-|>v  tat. 


Fig.  96. 


great  variations  of  level  it  must  be  divided  into  zones  of  higher  and 
iowN'  pressure.  Fig.  96  shows  a  district  of  two  zone*  each  with  its 
service  reservoir  and  a  range  of  pressure  in  the  lower  district  from 
100  to  200  ft.  The  total  supply  required  is  in  England  about  25 
^tlons  per  head  per  day.  But  in  many  towns,  and  espedally  in 
America,  the  supply  is  considerably  greater,  but  also  in  many  cases 


Set'up  next  heights  AAi,  BBi,*. 


a  good  deal  of  the  supply  is  lost  by  leakage  of  the 

through  the  branch  mains  of  a  distributing  system  is  calculated 

the  population  supplied.     ""*  *"  j**™..™."-.-™  *-u«  .w^-m.^^*,.  ^i 


IS  the  fluctuation  of  the  demand  ir 


But  in  determining  the  capacity  of  the 


mining 
It  be  all 


Fig.  98. 

from  the  san: 

representing  the  minim.  .  .  , 

supply  of  each  locality.  Then  AiBiCiDi...  is  a  fine  which  should 
form  a  lower  limit  to  the  line  of  virtual  slope 
^a,  ^,  6c..  are  taken  representing  the  actual  u 
length  fa,  h,  it...  of  the  main,  AoBsCo  will  be  roe  une  01  vircuai 
slope,  and  it  will  be  obvious  at  what  points  such  as  Do  and  Eg,  the 
pressure  is  deficient,  and  a  different  choice  of  diameter  of  main  b 
required.  For  any  point  t  in  the  length  of  the  main,  we  have 
i  PreB3ureheight  =  H,-H,-{^.+^»+...W. 
Where  no  other  circumstance  limits  the  loss  of  head  to  be  assigned 
to  a  dvcn  length  of  main,  a  consideration  of  the  safety  of  the  main 
from  fracture  by  hydraulic  shock  leads  to  a  limitation  of  the  velocity 
of  flow.  Generally  the  velocity  in  water  mains  lies  between  i\  ana 
4i  ft.  per  second.  Occasionally  the  velocity  in  pipes  reaches  10  ft. 
per  second,  and  in  hydraulic  machinery  working  under  enormous 
pressures  even  30  ft.  per  second.  Usually  the  velocity  diminishes 
along  the  main  as  the  discharge  diminishes,  so  as  to  reduce  somewhat 
the  total  loss  of  head  which  is  liable  to  render  the  pressure  insufficient 
at  the  end  of  the  main. 

J.  T.  Fanning  gives  the  fallowing  velocities  as  suitable  in  inpei 
for  towns'  supply: — 
Diameter  in  inches     ...      4       8     13     18   34    30    36 
Velocity  in  feet  per  sec.   .     .    2-5    30  3.5  4-5  5-3  62   7.0 
587.  Branched  Pibe  (onnectin^  Reservoirs  at  Different  Leeds. — Let 
A,  B,  C  (fig.  98)  be  three  reservoirs  connected  by  the  arranzement  of 
pipes  shown,—^,,  d,,  Qi,  V\;  k,  dt,  Qi.  vt\  It.  di,  Qi,  V|  being  the 
length,  diameter,  discharge  and  velocity  in  the  three  portions  of 
the  main  pipe.     Suppose  the  dimensions  and  posttions  of  the  pipes 
known  and  the  discharges  required. 

If  a  pressure  column  is  introduced  at  X,  the  water  will  rise  to  a 

height  XR,  measuring  the  pressure  at  X,  and  oR,  R6.  Re  will  be  the 

tines  of  virtual  slope.     If  the  free  surface  level  at  R  is  above  b,  the 

reservoir  A  supplies  B  and  C,  and  if 

■  '•m  R  is  below  b,  A  and  B  supply  C, 

Consequently  there  are  three  cases: — 

1.  Rabove6;Q,-a+Qt 

II.  R  level  with  b;  Qi-Q.;  Qi=o. 

in.  RbeIow6;(i+(S-Q,. 

To  determine  which  case  has  to  be 

dealt  with  in  the  given  conditions. 

suppose  the  pipe  from  X  to  B  closed 

by  a  sluice.     Then  there  is  a  simple 

main,  and  the  height  of  free  suKace 

h'  at  X  can  be  determined.    For  this 

A=-A'  =  r(nV2£>(4AM) 

r-A,=r(e.'/3j)(4/,/d;) 

I  =32fC^Wery,': 

■— ^ ' — »T   ■■  "^^"^  Q'  '8  the  common  discharge 

'V         of    the    two   portions   of    the   pipe. 

(fc.-A')/(ft'-W=W.'/W,', 
from  which  h'  is  easily  obtained.     If  then  A'  is  greater  than  A4, 
opening  the  sluice  between  X  and  B  will  allow  flow  towards  B,  and 
''- "    hand  is  case  I.     If  h'  is  less  than  At,  openinj;  the  sluio 


[lowed  for.    It  is  usual  I  will  allow  flow  from  B,  and  the  cj 


o  take  the  maximum  demand  at  twice  the  average  demand.    Hence  ■  is  case  II.,  and  is  already  completely  solved. 


elll.    If  A' 


-t 


the  c 
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the  value  chosen  tor  h  is  too  small,  and  a  new  value  muat  be  chosen. 

If 

Qi  <Oi+Q>  in  case  1., 
«  (S+a<Q.incaselIl.. 

the  value  of  A  b  too  greaL 

Since  the  limits  between  which  Atran  vary  are  in  practical  cases  not 
very  distant,  it  is  easy  to  approximate  to  values  suniciently  accurate. 

S8fl,  Waler  Hammer.— It  ia  a  ;»pe  through  which  water  ia  flowing 
uice  is  sJddenly  closed  so  as  to  arrest  the  forward  movement  ol 
the  water,  there  is  a  rise  of  pressure  which  in  some  cases  is  serious 
enough  to  burst  the  pipe.  This  action  is  terrned  water  hammer  or 
water  ram.  The  fluctuation  of  pressure  is  an  oscillating  one  and 
gradually  dies  out.  Care  is  usually  taken  that  sluices  should  only  be 
closed  gradually  and  then  the  effect  is  inappreciable.  Very  careful 
experiments  on  water  hammer  were  made  by  N.  J.  Joukowsky  at 
Moscow  in  1898  (Stoss  in  WasserUilungen,  St  Petersburg.  iQOo),  and 
the  results  are  generally  confirmed  by  experiments  made  by  E.  B. 
Weston  and  R.  C.  Carpenter  iu  America.  Joukowsky  used  pipes, 
J.  4  and  6  in.  diameter,  from  1000  to  3<ioo  ft.  in  length.  The  sluice 
closed  in  0-03  second,  and  the  fluctuations  of  pressure  were  auto- 
4. — J     -n ! gg  pressure  due  to  water- 


Pipe  4-in,  diameter. 

Pipe  6-in.  diameter.         | 

Velocity 
ft.  per  sec. 

Excess  Pressure, 
lb  per  sq.  in. 

Velocity 
ft.  per  sec. 

Excess  Pressure, 
lb  per  eq.  in. 

0-5 
i-9 
4-1 

9-3 

,11 

23* 
519 

0-6 
30 

7-5 
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In  some  cases,  in  lixinE  the  thickness  of  water  mains,  loO  !b  per  sq.  in. 
excess  pressure  is  allowed  to  cover  the  effect  of  water  hammer. 
With  the  velocities  usual  in  water  mains,  especially  as  no  valves  can 
be  quite  suddenly  closed,  this  appears  to  be  3  reasonable  allowance 
(see  also  Carpenter,  Am.  Soc.  Mtch.  Eng.,  1893). 

IX.  FLOW  OF  COMPRESSIBLE  FLUIDS  IN  PIPES 

S  80.  Ftoie  of  Air  in  Loni  Pipes. — When  air  flows  through  a  long 
pipe,  by  far  the  greater  part  of  the  work  expended  is  used  in  over- 
coming (rictionaf  resistances  due  to  the  surface  of  the  pipe.  Tlie 
work  expended  in  friction  generates  heat,  which  for  the  most  part 
must  be  developed  in  and  ^vcn  back  to  the  air.  Some  heat  may 
be  transmitted  throush  the  sides  of  the  pipe  to  surrounding  materials, 
but  in  experiments  hitherto  made  the  amount  so  conducted  away 
appears  to  be  very  small,  and  if  no  heat  is  transmitted  the  air  in  the 
tube  must  remain  sensibly  at  the  same  temperature  during  expansion. 
In  other  words,  the  expansion  ma^  be  regarded  as  isothermal 
expan^n,  the  heat  generated  by  friction  exactly  neutralizing  the 
cooling  due  to  the  work  done.  Experiments  on  the  pneumatic  tubes 
used  for  the  transmission  of  messages,  by  R.  S.  Culley  and  R.  Sabine 
(Ptbc.  Inst.  On.  En|,  xliii.),  show  that  the  chan;^  of  temperature  of 
the  air  flowing  along  the  tube  is  much  less  than  it  would  be  in  adia- 
batic  expansion. 

j  90.  Differential  Eqvali/m  of  the  Steady  Motion  of  Air  FUwing  in 
a  Long  Pipe  of  Uniform  Section. — When  air  expands  at  a  constant 
absolute  temperature  r,  the  relation  between  the  pressure  p  in 
pounds  per  square  foot^nd  the  density  or  weight  per  cubic  foot  G 
u  given  by  the  equation 

P!G-cr,  (1) 

where  ^""SS-iS.  Taking  t  =  52I,  corresponding  to  a  temperature  of 
6o'  Fahr.. 

CT  =27690  foot-pounda.  (3) 

Th«  equation  of  continuity;,  which  expresses  the  condition  that  in 
steady  motion  the  same  weight  of  fluid.  W,  must  pass  through  each 


GIlH=W-constant,     (3) 
where  Q  is  the  section  of  the 
pipe  and  u  the  velocity  of 
the  air.     Combining  (i)  and 


1 

i        ! 

iamm^immmmmmtimm^  oubiW'-CT'-coasa.M.     (31) 

■*»         *•  *i  i*      Since    the    work    done    by 

Fig.  ™.  gravity  on  the  air  during  its 

now  through  a  pipe  due  to 
variations  of  its  level  is  generally  small  compued  with  the  work 
done  by  changes  of  pressure,  the  former  may  in  many  cases  be 
neglected. 

Con^der  a  short  length  Ji  of  the  pipe  limited  by  sectioitft  A«,  Ai  at 
a  distance  dl  (Rg.  99).  Let  ^,  u  be  the  pressure  and  velocity  at  Ao, 
^+4p  and  «+<>>>  those  at  A|.    Further,  suppose  that  in  a  vety  short 


time  dt  the  mass  of  air  between  A«Ai  comes  to  A'«A'i  so  that  AtA't^ 
udl  and  AiA' I  r^{u-i-du)dti.  Let  Q  be  the  section,  and  m  th«  hydraulic 
mean  radius  of  the  pipe,  and  W  the  we^ht  of  air  flowing  through  the 
pipe  per  second. . 

From  the  steadiness  of  the  motion  the  weight  of  air  between  the 
sections  AtA'o,  and  AjA'i  is  the  same.    That  is, 
VJdt  -  GOHiJt  -  GQ(u+dii)(Jt. 
By  analogy  with  liquids  the  head  lost  in  friction  is,  for  the  length 
d/ (see  i  72.  eq.  3).  r(«V2g)W"<).    LetH-u'/ae-    Then  the  head 
lost   is    f(H/m)(tf:   and.    since   Wrfl    lb   of   air   flow   through   the 
pipe  in   the    time   considered,   the   work   expended   in   friction   is 
—  f(H/m)W<tf  dt.     The  change  of  kinetic  energy  in  dt  seconds  is  the 
difference  of  the  kinetic  energy  of  AoA'o  and  AiA'i,  that  is, 
(W/e)*t  («  +duy  -  u.'\/2  =  (W/()  itdudt  =  V/dHdl. 
The  work  of  expan^an  when  Qudt  cub.  ft.  oi  air  at  a  pressure 
p   expand   to   Qiu+du)di   cub.   ft.   is   QpditdL      But    from    (30) 
u-crW/Q/>,  and  therefore 

duldp--CTV/IQl^. 
And  the  work  done  by  ex^andon  is — (cT'Wip)dp  dl. 

The  work  done  by  eravity  on  the  miss  between  Ag  and  A|  is  zero 

if  the  pipe  is  horizontal,  and  may  in  other  cases  be  neglected  without 

great  error.    The  work  of  the  pressures  at  the  sections  AoAi  is 

PQudl-(li+dp)Qlv+du)dt 

~-Q>du+iidp)Odt. 

But  from  (3a) 

pu— constant, 
pdu+udp-o, 
and  the  work  of  the  pressures  is  zero.    Adding  together  the  quantities 
of  work,  and  equating  them  to  the  change  01  kinetic  energy, 
VJdHdl^  -(,crWlp)dpdt-[<Mlm)VJ didt 
dH  +  Mp)/i+i(H/m)dl~o, 
<IH/H  +  MB*)dp-J-f<«/m-o  (4) 

But  M^crWlOp, 

and  H-M'/2g-C«r»WV2I»^. 

.\dlitH  +  (2gifp/cTVP)dp+[dl/m~o.  (40) 

For  tubes  of  uniform  section  m  is  constant;  for  steady  motion  W 
is  constant ;  and  for  isothermal  expansion  r  is  constant.    Integrating. 

log  H+fff/^AVw-t-Wm-constant;  (j) 

for  (  =  0,  let  H  =  H(i,  and  «  =  po; 

andfor  /-/.  let  H-H,,  and /■-*,. 

log  (H,/Ho)+(«n'/W>cr)  (^'-M+f/m-o.         Csu) 
where  p»  is  the  greater  pressure  and  ^1  the  less,  and  the  flow  is  from 
A«  towards  A|. 
By  replacing  W  and  H, 

logC^/f  i)  +(gcrWp^Kp,'-p^)  +S:llm  -o.  (6) 

Hence  the  initial  velocity  in  the  pipe  is 

"»-v[|ger(^*-ft')!/iMri/'»+ioK{fr./#^)n.        (7) 

When  /  is  great,  log  pt/Pi  is  comparatively  small,  and  then 

««.-V[(em»/ro((^-^»)/Ml.  (7«) 

a  very  nmple  and  easily  used  expression.  For  pipes  of  circular 
section  «i  =  a/4,  where  d  is  the  diameter: — 

». = V  [(gcrdi^mij-'f-pi'yp'fw  t  (75) 

or  approximately 

»M=-{l-I3'9-0-7»64^//*)V  IgcrdMl).  (?() 

S  ^1.  Coefficient  of  Friction  for  Air. — A  discussion  by  Professor 
Unwin  of  the  exp«^ments  by  Culley  and  Sabine  on  the  rate  of 
transmission  of  light  carriers  through  pneumatic  tubes,  in  which 
there  is  steady  flow  of  air  not  sensibly  affected  by  any  reastances 
other  than  surface  friction,  furnished  the  value  {=-007.  The  pipes 
were  lead  pipes,  slightly  moist,  2^  in.  (0-1S7  ft.)  in  diameter,  and  in 
lerwths  of  2000  to  nearly  6000  ft. 

In  some  experiments  on  the  flow  of  a~ 
A.  Arson  found  the  coefficient  of  friction  to 
diameter  of  the  pipe.    Putting 

he  obtained  the  following  values — 


st-iron  pipes 


(8) 


Diameter  of  Pipe 

P 

f  tor  100  ft. 

° 

per  second. 

1-64 
1-07 

■00129 

■00972 

■00483 
■00640 

■00484 
■00650 

■83 

■00704 

■00719 

■338 

-03604 

■00941 

■00977 

■164 

■04518 

■01167 

It  is  worth  while  to  try  If  these  numbers  con  be  expressed  in  the 
form  proposed  by  Darcy  for  water.  For  a  velocity  of  lOO  ft.  per 
second,  and  without  much  error  for  higher  velocities,  these  numbers 
agree  fairly  with  the  formula 

{-o-QOS(i+3llod).  (9) 

which  only  difliers  from  Darcy  s  value  .for  wnter  in  that  the  second 
term,  which  is  always  small  except  for  very  small  pip^  is  larger. 


y  Google 


68 


HYDRAULICS 


Some  later  experiments  on  a  very  large  scale,  by  E.  Stockalper 
at  the  St  Gotthard  Tunnel,  agree  better  with  the  value 
r-o-i»a8(i+3/io<i). 

These  pipes  were  probably  less  rough  than  Arson's. 

When  the  variation  of  pressure  is  very  small,  it  is  no  loi^r  safe 
to  neglect  the  variation  of  level  of  the  pipe.  For  that  caae  we  may 
neglect  the  work  done  by  expansion,  and  then 

t,~M,~p,IGt-p,IGi-t(fi>!2g)  (J/m)-0.  (10) 

pFcciselv  eauivalent  to  the  equation  for  the  flow  of  water,  a,  and  zi 
bring  the  elevations  of  the  two  ends  of  the  pipe  above  any  datum, 
pt  and  Pi  the  pressures,  Gi  and  Gi  the  densities,  and  v  the  mean 
velocity  in  the  pipe.  This  equation  may  be  used  for  the  flow  of 
coal  gas. 

5  9a.  Distribution  of  Prtssure  in  a  Pipe  in  which  Air  is  Flowing. — 
From  equation  (70)  it  results  that  the  pressure  p,  at  I  ft.  from  that 
end  of  the  pipe  where  the  pressure  is  fo,  is 

which  is  of  the  form 

p=V(oJ+6) 
for  any  given  pipe  with  given  end  pressures.    The  curve  of  free  sur- 
face level  for  the  pipe  is,  therefore,  a  parabola  with  horizontal  axis. 
Fig.   100  shows  calculated  curves  of  pressure  for  two  of  Sabine's 
experiments,  in  one  of  which  the  pressure  was  greater  than  atmo- 


FlG.  100. 


spheric  pressure,  and  in  the  other  less  than  atmospheric  pressure. 
The  observed  pressures  are  ^ven  in  brackets  and  the  calculated 
pressures  without  brackets.  The  pipe  was  the  pneumatic  tube  be- 
tween Fenchurch  Streetand  the  Central  Station,  2618  yds.  in  length. 
The  pressures  are  given  in  Inches  of  mercury. 

Variation  of  Voocity  in  Ute  Pipt.— Let  ^,  «•  be  the  pressure 


and  velocity  at  a  given  section  ol  the  pipe; 
velocity  at  any  other  section.    From  equatio 
up  -ctW/H = constant 
so  that,  for  any  given  uniform  pipe, 

up—«tpt, 
u=iitp,lf. 
which  gives  the  velocity  at  any  section  in 
which  has  already  been  determined.     Pig. 


p,  u,  the  pressure  and 

(30) 


(13) 

terms  of  the  pressure, 
10!  gives  the  velocity 


curves  for  the  two  experiments  of  Culley  and  Sabine,  for  which  the 
pressure  curves  have  already  been  drawn.  It  will  be  seen  that  the 
velocity  increases  considerafily  towards  that  end  of  the  pipe  where 
the  pressure  is  least. 

i  93.  Weight  of  Air  Flowing  per  Second. — The  weight  of  air  dis- 
charged per  second  is  (equation  ja) — 

W-Ouo^/er. 

From  aquatiMi  (7^),  lor  a  pipe  of  circular  section  and  diameter  d, 

^■f>iU[dHp^^i)irH  (13) 

Approximately 

W-(-69'6i»— 4438^)  (d^li;h)l.  (13a) 

(  94.  Appiicaiion  to  ike  Case  0}  PneumaUe  Tubes  for  the  Trans- 
misiton  vf  Mestaeis. — In  Paris,  Berlin,  London,  and  other  towns,  it 
has  been  found  cheaper  to  transmit  messages  in  pneumatic  tubes 


IFLOW  IN  RIVERS 
than  to  telegraph  by  electricity.    The  tubes  are  laid  underground 


light  felt  carrier,  the  resistance  of  which  in  the  tubes  in  London 
is  only  \  oz.  A  current  of  air  forced  into  the  tube  or  drawn  through 
it  propels  the  carrier.  In  most  systems  the  current  of  air  is  steady 
and  continuous,  and  the  carriers  are  introduced  or  removed  tdthout 
materially  altering  the  flow  of  air. 

Time  of  Transit  through  the  Ttife.— Puttii^(fortheti 

t~f'^<Ulu, 

From  (4a)  neglecting  dH/H,  and  putting  in  =  ^/4, 

dl=£diepdpla[Wcr. 
From  (i)  and  (3) 


le  of  transit 


If  j-=52i''i  correspondii^  to  60°  F., 

l=-ooi^i3lilHpo'-px')ldi(h'-pr)ii  (1 

which  gives  the  time  of  transmission  in  terms  of  the  initial  and 
pressures  and  the  dimensions  of  the  tube. 

Mean  Vtlocily  of  Transmission. — The  mean  velocity  is  (/( ;  t 

«n.«-o-7o8Vf<H>.*-*i')W(ft'-?i')l.  ( 

The  following  table  gives  some  results  ^- 


Absolute 
Pressures  in 

fc  per  sq.  in. 

Mean  Velocities  (or  Tubes  of  a 
length  in  feet. 

^ 

/•i 

1000 

2000 

3000 

4000 

5000 

Vacuum  (  .      . 
Working!,      . 

Pressure  1  ■      ■ 

Working]; 

"5 
"5 

30 

5 
15 

99-4 

70-3 
47-5 

Hi 

330 
431 
49-0 

49-7 

in 

37-3 
42-4 

44'5 
301 
25-6 
33-3 
37-9 

Limiiing  Velocity  in  Ike  Pipe  when  the  Pressure  at  one  End  is 
diminished  indtfintlely. — If  in  the  last  equation  there  be  put  Pi— o, 
then 

«'«.u-o-7o8V(<(/f«; 
where  the  velocity  is  independent  of  the  pressure  pt  at  the  other 
end,  a  result  which  apparently  must  be  absurd.    Probably  for  Iimib 
pipes,  as  for  orifices,  there  is  a  limit  to  the  ratio  of  the  initial  and 
terminal  pressures  for  which  the  formula  is  applicable. 

X.  FLOW  IN  RIVERS  AND  CANALS 

i  95.  Flow  of  Water  in  Open  Canals  and  it/uefj.— When  water 
flows  in  a  pipe  the  section  at  any  point  is  determined  by  the  form 
of  the  boundary.  When  it  flows  in  an  open  channel  with  free  upper 
surface,  the  section  depends  on  the  velocity  due  to  the  dynamical 

Suppose  water  admitted  to  an  unfilled  canal.  The  channel  will 
gradually  fill,  the  section  and  velocity  at  each  point  gradually 
changing.  But  if  the  inflow  to  the  canal  at  its  head  is  constant, 
the  increase  of  cross  section  and  diminution  of  velocity  at  each 
point  attain  after  a  time  a  limit.  Thenceforward  the  section  and 
velocity  at  each  point  are  constant,  and  the  motion  is  steady,  or 
permanent  regime  is  established. 

"     '        '  'm  is  steady  the  sections  of  the  stream  are  all 

uniform.  By  hypothesis,  the  infiow  Qv  is  con- 
and  Q  is  constant ;  therefore  v  must  be  constant 
lection.  The  case  is  then  one  of  uniform  steady 
tilicial  channels  the  form  of  section  is  constant, 
and  the  bed  has  a  uniform  slope.  In  that  case  the  motion  is  uniform, 
the  depth  is  constant,  and  the  stream  surface  is  parallel  to  the  bed. 
If  when  steady  motion  is  established  the  sections  are  unequal,  the 
motion  is  steady  motion  with  varying  velocity  from  section  to 
section.  Ordinary  rivers  are  in  this  condition,  especially  where  the 
flow  is  modified  by  weirs  or  obstructions.  Short  unobstructed 
lengths  of  a  river  may  be  treated  as  of  uniform  section  without  great 
error,  the  mean  section  in  the  length  bein^  put  for  the  actual  sections. 

In  all  actual  streams  the  different  fluid  filaments  have  different 
velocities,  those  near  the  surface  and  centre  moving  faster  than 
those  near  the  bottom  and  sides.  The  ordinary  formulae  for  the 
flow  of  streams  rest  on  a  hypothesis  that  this  variation  of  velocity 
may  be  neglected,  and  that  all  the  filaments  may  be  treated  as  havii^: 
a  common  velocity  equal  to  the  mean  velocity  of  the  stream.  On 
this  hypothecs,  a  plane  layer  abfih  (fig.  103)  betweeit  sections  ncffmal 


If  when  the  .  . 
equal,  the  motion 
stantforaUsectiot 
also  from  section  t 

motion.    In  most 


yCoOglc 


AND  CANALS) 

to  the  direction  of  motion  is  treated  as  sliding  down  the  channel  to 
a'a'b'b'  without  deformation.  The  component  of  the  weight  paraJlel 
to  the  channel  bed  balance*  the  friction  against  the  channel,  and 
in  estimating  the  friction  the  velocity  of  niBbing  is  taken  to  be  the 
mean  velocity  of  the  stream.  In  actual  streams,  however,  the 
velocity  of  rubbing  on  which  the  friction  depends  is  not  the  mean 
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variation  of  the  coefficient  of  friction  with  the  velocity,  proposed  an 
expression  of  the  fctm 

r"B(i+flW.  (s) 

and  from  255  expenments  obtained  for  the  constants  the  values 

■=0-007409;  0=01920. 
This  gives  the  following  values  at  different  velocities: — 


iS 


velocity  of  the  stream,  and  is  not  in  any  simple  relation  with  it,  for 
channels  of  different  forms.  The 
theory  is  thefeCore  obviously  based 
on  an  imperfect  hypothesis.  How- 
ever, by  taking  variable  values  for 
the  coefficient  d  friction,  the  eirora 
of  the  ordinary  formulae  are  to  a 
great  extent  neutralized,  and  they 
may  be  used  without  leading  to 
practical  errors.  Formulae  have 
been  obtained  based  on  less  re- 
stricted hypotheses,  bnt  at  present  they  are  not  practically  so 
reliable,  and  are  more  complicated  than  the  formulae  obtained  in 
the  manner  described  above. 

S  96.  SUady  Fha  of  Water  with  Uniform  Velocity  in  Chailneh  of 
CvnsioMt  SetH«K.—Let  aa',  »'  (fig.  103)  be  two  cross  sections  normal 
to  the  dhectio*  of  motion  at  a  distance  dl.  Since  the  mass  aa'bb' 
moves  uniformty,  the  external  forces  acting  on  it  are  in  equilibrium. 
Let  Q  be  the  area  of  the  cross  sections,  x  the  wetted  perimeter. 


Fig.  103. 

*9+4r+M,  of  a  section.  Then  the  quantity  m-B/x  i*  termed  the 
hydraulic  mean  depth  of  the  section.  Let  *  be.  the  mean  velocity 
<A  the  stream,  which  b  talnen  as  the  common  velocity  of  all  tM 
particles,  i,  the  slope  or  fall  of  the  stream  in  feet,  per  foot,  being 
the  tatia  bc/ab. 

The  external  forces  actbg  on  tia'bb^  parallel  to  the  direction  of 
motion  are  three; — (•)  The  pressures  on  aa'  and  bb',  which  are 
equal  and  opposite  since  the  sections  are  equal  and  similar,  and  the 
mean  pressures  on  each  are  the  same,  {b)  The  component  of  the 
weight  W  of  the  mass  in  the  direction  of  motion,  acting  at  its  centre 
of  gravity  i.  The  weight  of  the  mass  aa'bb'  is  GOdl,  and  the  com- 
ponent 01  the  weight  inthedirection  of  motion  is  GntiX  the  cosine  of 
the  ai^le  between  Wg  and  ab,  that  is,  GOtU  coe  oh  ^  GOdl  bc/ab  » 
Gaidl.  (c)  There  b  the  friction  of  the  stream  on  the  aides  and 
bottom  of  the  channel.  This  is  proportional  to  the  area  xiH  of 
rubbing  surface  and  to  a  function  of  the  velocity  which  may  be 
written  f(v) ;  fly)  being  the  friction  per  sq.  ft.  at  a  velocity  ».  Hence 
the  friction  is  ^xdifl")'  Equating  the  sum  of  the  forces  to  cero, 
Gaidl-xdtft.v)-.o. 

/(r)/G  =  Oi/x  =  M«.  (l) 

But  it  has  been  already  shown  (|  66)  that/(v)  -iCa^lie, 

.:f^l2g^vii.  (2) 

Thb  may  be  put  in  the  form 

where  c  is  a  coefficient  depending  on  the  roughness  and  form  of  the 
channel. 

The  coefficient  of  friction  f  varies  greatly  with  the  degree  of 
roughness  of  the  channel  sides,  and  somewhat  also  with  the  v^ocity. 
It  must  also  be  made  to  depend  on  the  absolute  dimensions  of  the 
section,  to  eliminate  the  error  of  neglecting  the  variations  of  velocity 
in  the  cross  section.  A  common  mean  value  assumed  for  f  is  0-00757. 
The  raiwe  of  values  will  be  discussed  presently. 

It  is  often  convenient  to  estimate  the  fall  of  the  stream  in  feet  per 
mile,  instead  of  in  feet  per  foot.    If  /  is  the  fall  in  feet  per  milet 

Putting  this  and  the  above  value  of  r  in  (2*1,  we  get  the  very  simple 
and  long-known  approximate  formula  for  the  mean  velocity  of  a 

f=HV(2»»/).  (3) 

The  flow  down  the  stream  per  second,  or  discharge  of  the  stream, 
»  Q-^Qr^OpVCmi).  {4) 


300769 


1-00761 


'■00755 


0-00750 


>t  known,  it  is  best  to  proceed 


In  using  this  value  of  f  when  v 
by  approximation. 

S  98,  Darcy  and  Bonn's  Expression  for  Ok  CoejffUieiit  of  Prklum. — 
Darcy  and  ^zin's  researches  have  shown  that  f  varies  very  greatfy 
for  different  degrees  of  roughness  of  the  channel  bed,  and  that  it 
also  varies  with  the  dimensions  of  the  channel.  They  give  for  f  an 
empirical  expression  (similar  to  that  for  pipes)  of  the  form 

r  =  a(l4-tf/M);  (6) 

where  m  b  the  hydraulic  mean  depth.     Few  different  kinds  of 
channels  they  give  the  fdlowing  values  of  the  coefficient  of  friction : — 


Kind  of  Channel. 

I.  Very  smooth    channels,   udes  fA   smooth 

cemmt  or  planed  timber 

II.  Smooth  channeb,  sides   of   ashlar,  brick- 
work, planks 

III.  Rough  channelsv  sides  of  rubble  masonry  or 

IMtched  with  stone 

IV.  Very  rough  canals  in  earth 

V.  Torrential  streams  encumbered  with  detritu: 


0-00294 
0-OCQ73 

000471 
0-00549 
0-00785 


"The  last  values  (Class  V.)  are  not  Darcy  and  Baein's.  but  are  taken 
from  experiments  by  Ganguillet  and  Kutter  on  Swiss  streams. 

The  following  table  very  much  facilitates  the  calculation  of  the 
mean  velocity  and  discharge  of  channels,  when  Darcy  and  Baan's 
value  of  the  coefficient  of  friction  is  used.  Taking  the  general 
formula  for  the  mean  velocity  already  given  in  equation  (2a)  abov^. 

where  e  =  V(2g/r)i  the  following  table  gives  values  of  c  for  channels 
of  different  degrees  of  roughness,  and  for  such  values  of  the  hydraulic 
mean  depths  as  are  hkely  to  occur  in  practical  calculations : — 


Valutso} 

Darcy  and  Baxin 

s  Values. 

1 

i 
'1 

1 

1 

h 
P 

in 

11 

|l 

i 

1 

1 

1 

il 

76 

■  !S 

8-S 

147 

112 

89 

72 

,16 

2,-b 

"47 

90 

-7:1 

r.VJ 

42 

V)« 

9-.S 

>4J 

130 

90 

141 

119 

«■■) 

lO-O 

HV 

ISO 

112 

<»i 

72 

1-5 

1*1 

i2a 

94 

.■* 

41a 

i4V 

1,^0 

«I,1 

92 

144 

63 

147 

no 

ii;* 

"M 

74 

111 

94 

104 

14 

9^ 

146 

127 

\i 

114 

4.0 

Ub 

76 

w 

■47 

MU 

114 

97 

IS 

9ti 

i4(. 

laq 

109 

•Al 

■.V 

114 

98 

M 

O'S 

129 

B.S 

14» 

1.7 

I4» 

M7 

I4« 

»47 

130 

III 

69 

14» 

131  I  117 

91 

S  99.  GanguiUet  and  KuUer's  ModifUd  Darcy  Formula. — Starting 
from  the  general  expresMon  v^cimi,  Ganguillet  and  Kutter 
examined  tfie  variations  of  c  for  a  wider  variety  of  ea,ies  than  those 
discussed  by  IJarcy  and  Bazin.  Darcy  and  Ba*in's  experiments 
were  confined  to  channels  of  moderate  section,  and  to  a  limited 
variation  of  slope.  Ganguillet  and  Kutter  brought  into  the  dis- 
cussion two  very  distinct  and  important  additional  series  <rf  results. 
The  gaugings  of  the  Mississippi  by  A.  A.  Humphreys  and  H.  L. 
Abbot  afford  data  of  discharge  for  the  case  of  a  stream  of  excf ption- 
ally  large  section  and  of  very  low  slope.  On  the  other  hand,  their 
of  the  flow  in  the  regulated  cflsnaels  of  9'    ~ 


.ted  chSMiels  of  some 

=  by  Google 
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Swiss  torrents  gave  data  (or  cases  in  which  the  iaclination  and 
rauehness  of  the  channels  were  exceptionally  great.  Daccy  and 
Baun's  experiments  alone  were  conclusive  as  to  the  dependence  of 
the  coefficient  c  on  the  dimensions  of  the  channel  and  on  its  rough- 
ness of  surface.  Plotting  values  of  c  for  channels  of  different  in- 
clination appeared  to  indicate  that  it  aUo  depended  on  the  slope  of 
the  stream.  Taking  the  Mississippi  data  only,  they  found 
c=356  for  an  inclination  of  O'0O34  per  thousand, 
-154         M  "  O-02  '•- 

so  that  for  very  low  inclinations  no  constant  value  of  c  independent 
of  the  slope  would  furnish  good  values  of  the  dischar^.  In  small 
rivers,  on  the  other  hand,  the  values  of  e  vary  little  with  the  slope. 
As  regards  the  influence  of  roi^hnesa  of  the  sides  of  the  channel  a 
different  law  holds.  For  very  small  channels  differences  of  rough- 
ness have  a  great  influence  on  the  dischai^,  but  for  very  large 
dtannels  different  degrees  of  roughness  have  but  little  influence,  and 
for  indefinitely  lai^  channels  the  influence  of  different  decrees  of 
roughness  must  be  assumed  to  vanish.  The  coefficients  given  by 
Darcy  and  Bozin  are  different  (or  each  of  the  classes  of  channels  of 
different  roughness,  even  when  the  dimensions  of  the  channel  are 
infinite.  But,  as  it  is  much  more  probable  that  the  influence  of  the 
nature  of  the  sides  diminishes  indefinitely  as  the  channel  is  larger, 
this  must  be  regarded  as  a  defect  in  their  formula. 

Comparing  their  own  measurements  in  torrential  streams  in 
Switzerland  with  those  of  Darcy  and  Bazin,  Ganguillet  and  Kutter 
found  that  the  four  classes  of  coeflicients  proposed  by  Darcy  and 
Bazio  were  insufficient  to  cover  all  cases.  Some  of  the  Swiss  streams 
gave  results  which  showed  that  the  roughness  of  the  bed  was 
markedly  greater  than  in  any  of  the  channels  tried  by  the  French 
engineers.  It  was  necessary  therefore  in  adi^Cin^  the  plan  of 
arranging  the  different  channels  in  classes  of  approximately  similar 
roughness  to  increase  the  number  of  classes.  Especially  an  additional 
class  was  required  for  channels  obstructed  by  detritus. 

To  obtain  a  new  expression  for  the  coefficient  in  tbe  fonnula 

«'-vC2i/r)v(mO=w(mO. 

GaaguiUet  and  Kutter  proceeded  in  a  purely  empirical  way.  They 
found  that  an  ejqiressioD  of  the  form 

c-o/d-i-wvw) 

could  be  made  to  fit  the  experiments  somewhat  better  than  Darcy's 
M^ression.    Inverting  this,  we  get 

an  equation  to  a  straight  line  having  i/Vm  for  abscissa,  i/r  for 
ordinate,  and  inclined  to  the  axis  of  abscissae  at  an  angle  the  tangent 
of  which  is  fija. 

Plotting  the  experimental  values  of  i/c  and  iNm,  the  points  so 
found  in^cated  a  curved  rather  than  a  straight  line,  so  that  &  must 
depend  on  b.  After  much  comparison  the  following  form  was 
arrived  at— 

c-CA -*-//»)/(! -)-A»/Vm), 
wfaere  n  ts  a  coefficient  depending  only  on  the  roughness  of  the  sides 
of  the  channel,  and  A  ana  '  are  new  coefficients,  the  value  of  which 
remains  to  be  determined.  Fnun  what  has  been  already  stated,  the 
coefficient  c  depends  on  the  inclination  of  the  stream,  decreasing  as 
the  slope  i  increases. 
Ut  A=a+pli. 

Then  c-(a-|-i/»-)-#«/lH-(*-(-f/.>/V-.|, 

the  form  of  the  expression  for  c  ultimately  adopted  by  Ganguillet 
and  Kutter, 

For  the  constants  a,  I,  p  Ganguillet  and  Kutter  obtain  the  values 
33,  )  and  0*00155  '<^  metrical  measures,  or  41-6,  I'Bii  and  0-00281 
(or  English  feet.  The  ooeffideut  <A  roughness  n  is  found  to  vary 
from  0-008  to  0-050  for  either  metrical  or  English  measures. 

Tlie  most  practically  useful  values  of  the  coefficient  of  roi^hness  n 
are  given  in  the  (ollowing  table; — 

Nature  o(  Sides  of  Chan;iet.  Coefficient  of 

Wetl-planed  timber 

Cement  plaster 

Plaster  <rf  cement  with  one-third  sand    .... 

Unplaned  planks 

Ashlar  ana  brickwork 

Canvas  on  frames 

Rubble  masoniy 

Canals  in  very  firm  gravel 

Rivers  and  canals  in  perfect  order,  free  from  stones 

Rivers  and  canals  in  moderately  good  order,  not 
quite  free  from  stones  and  weeds       .... 

Rivers  and  canals  in  bad  order,  with  weeds  aiul  { 

detritus >        •'^ 

IS  encumbered  with  detritus  .     .     0-050 


0-030 


Ganguillet  and  Kutter's  formula  is  so  cumbrous  that  it  is  difficult 
to  use  without  tbe  aid  of  Ubies. 

Lowis  D'A.  Jackson  published  complete  and  extensive  tables  for 
facilitating  the  use  of  the  Ganguillet  and  Kutter  formula  {,Canoi 


[FLOW  IN  RIVERS 
n  calculation  he  puts  the 


OMd  CulMTt  TMes,  London,  1878). 
formula  in  this  form : — 

M -n(4i-6-f-o-o«8i/t) ; 
t=(Vm/")ICM+i-8ii)/(M-|-V»«)W(«'')- 
The  following  table  gives  a  selection  of  values  of  M.  taken  from 
Jackson's  tables: — 


.- 

Values  of  Mforn-                                    | 

O-OIO 

0-012 

0-015 

0017 

0-020 

0-025 

0-030 

■00004, 
-00006 
■ooooS 

-00035 

-00050 

■0007s 

-00300 
-00300 

3-3260 

1-8210 
1-1185 
0-8843 

0-4732 
0-4535 
0-444I 
04300 
0-4254 

3-8712 
2-1852 

I -3433 

I -0613 
0-9306 
0-8364 

V^ 

0-5442 
0-5329 
05160 
0-5105 

4-8390 

t-0455 
0-7936 
0-7083 
0-6802 
0-6661 

5-4842 
3-0957 
1-9014 
1-5033 
13042 

i:3! 

08027 
0.7709 
0-7550 
0-7310 
0-7232 

64520 

3-6420 
2-2370 

1-7686 
1-5344 

0-9444 

ts, 

08600 

0-8508 

8-0650 
4-5525 
2-7962 

32107 

1-9180 

"■7425 

1-32 10 

1-1805 
I- 1337 

10750 
10635 

9.6780 

S^^so 
3-3555 
2-6529 
2-3016 

if 

1-3323 
1-3900 
1-2762 

A  difficulty  in  the  use  of  this  formula  is  the  selection  of  the -co- 
efficient of  roughness.  The  difficulty  is  one  which  no  theory  will 
overcome,  because  no  absolute  measure  of  the  roughness  of  stream 
beds  is  passible.  For  channels  lined  with  timber  or  masonry  the 
difficulty  is  not  so  great.  The  constants  in  that  case  are  few  and 
sufficiently  defined.  But  in  the  case  of  ordinary  canals  and  rivers  the 
case  is  different,  the  coefficients  havii^  a  much  greater  range.  For 
artificial  canals  in  rammed  earth  or  gravel  n  varies  from  0-0163  *" 
0-0301 .    For  natural  channels  or  rivers  n  varies  from  0-020  to  o-03S. 

In  Jackson's  opinion  even  Kutter's  numerous  classes  of  channels 
seem  madequately  graduated,  and  he  proposes  for  artificial  canals 
the  following  classification  :— 

f,  Canalsin  very  firm  gravel,  in  perfect  order    b=0-O2 
II.  Canals  in  earth,  above  the  average  in  order    n  ■■0-0325 

III.  Canals  in  earth,  in  fair  order     ....     «— 0-035 

IV.  Canals  in  earth,  below  the  average  in  order    »  =0-0375 
V.  Canalsinearth.inratherbadorder.partially  1 

oveijjrown  with  weedsand  obstructed  by  >■  II  ■■  0-03 

detritus    ,      .  ) 

Ganguillet  and  Kutter's  formula  has  been  conddeiably  used 
partly  from  its  adoption  in  calculating  tables  for  irrwation  work  in 
India.  But  it  is  an  empirical  formu^  of  an  unsatisfactory  form. 
Some  en^neers  apparently  have  assumed  that  because  It  is  com- 
plicated It  must  be  more  accurate  than  simpler  formulae.  Com- 
parison with  the  results  of  gaugings  shows  that  this  is  not  the  case. 
The  term  involving  the  slope  was  introduced  to  secure  agreement 
with  some  early  experiments  on  the  Misdssip^n,  and  there  is  strong 
reason  for  doubting  the  accuracy  of  these  results, 

S  100.  Basin's  New  Formula. — Bazin  wibsequently  re-examined 
all  the  trustwmthy  gauginrs  of  flow  in  channels  and  proposed  a 
modification  a(  the  original  Darcy  formula  which  appears  to  be 
more  satitfactory  than  any  hitherto  suggested  (Siuk  dune novtelle 
formtiit,  Paris,  1898).  He  points  out  that  Darcy's  original  formula, 
which  is  of  the  form  »m7»'  =  B-ftf/tF«,  does  not  agtte  with  experiments 
on  channels  as  well  as  with  experiments  on  pipes.  It  is  an  objection 
to  it  that  if  m  increases  indefinitely  tbe  limit  towards  which  wi/t* 
tends  is  different  for  different  values  (rf  the  roughness.  It  would 
seem  that  if  the  dimensions  of  a  canal  are  indefinitely  increased  the 
variation  of  resistance  due  to  differing  roughness  should  vanish. 
This  objection  is  met  if  it  is  assumed  that  ^|^mi|t^)  =  n+ff/■\|m, 
so  that  if  a  is  a  constant  mi/r'  tends  to  the  limit  a  when  m  increaaes. 
A  very  careful  discussion  of  the  results  of  gaugings  shows  that  they 
can  be  expressed  more  satisfactorily  by  this  new  fonnula  than  by 
Ganguillet  and  Kutter's.  Putting  ttie  equation  in  the  form  fp'/aj  — 
mi,  f  =  o-O03S94(i-l-7/V'n)i  where  7  has  the  following  values: — 
I.  Very  smooth  ^des,  cement,  planed  plank,  y=  O-109 
II.  Smooth  sides,  planks,  brickwork      ....      0-390 

III.  Rubble  masonry  sides 0833 

IV.  Sidesof verysmoothearth.orpitching  t-539 
V.  Canals  in  earth  in  ordinary  condition    .      .            3-353 

VI.  Canals  in  earth  exceptionally  rough  3-i68j 

S  loi.  The  Vertical  Velocity  Cttne. — If  at  each  point  along  a 
vertical  repreaentjng  the  depth  of  a  stream,  the  vdodty  at  that 
point  is  [dotted  horizontally,  the  curve  obtained  is  the  vertical 
velocity  curve  and  it  has  been  shown  by  many  observations  that 
it  approximates  to  a  parabola  with  horizontal  axis.  The  vertex  of 
the  parabola  is  at  the  level  of  the  ^eatest  velocity.  Thus  in  fig.  104 
OA  is  the  vertical  at  which  velocities  ate  observed;  v,  is  the  sur- 
face: V,  the  maximum  and  Vi  the  bottom  velocity.  B  C  D  is  the 
vertical  velocity  curve  which  corresponds  with  a  parabola  having  its 
verte.x  at  C.    The  mean  velocity  at  the  vertical  is 

Tke  Horizontal  Vtlocity  Curve. — Similarly  if  at  each  ptnnt  along  a 
horizontal  representing  the  width  of  the  streamjhe  velocities  are 
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plotted,  a  curve  is  obtained  called  the  horizontal  velocity  curve. 
In  Mreanu  of  symmetrical  eection  this  is  a  curve  symmetrical  about 
the  centre  line  ot  the  stream.  The  velocity  variCB  little  near  the 
centre  of  the  stream,  but  very  rapidly  near  the  banks.  In  un- 
_  symmetrical    sections    the    greatest 

velocity  is  at  the  point  where  the 
stream  is  deepest,  and  the  general 
form  of  the  horirontal  velocity  curve 
'-  is  roughly  similar  to  the  section  of 
the  stream. 

5  102.  Cvroes  or  Contours  of  Equal 
Vdocity.—W  velocities  are  observed 
at  a  number  of  points  at  different 
iridths  and  depths  in  a  stream,  it  is 
possible  to  draw  curves  on  the  cross 
section  through  pointt 
velocity  is  the 
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Fig.  104. 


t  which  the 
...  .      These  repre- 

a  solid,  the  volume 

of  which  is  the  dischai^  of  the 
stream  per  second.  Fig.  105  shows 
the  vertical  and  horizontal  velocity  curves  and  the  contours  of 
equal  velocity  in  a  rectangular  channel,  from  one  of  Bazin's 
gauginga. 

I  10^.  Experimental  Observation  on  the  Vertical  Velocity  Curve. — 
A  preliminary  difficulty  arises  in  observing  the  velocity  at  a  given 
point  in  a  stream  because  the  velocity  rapidly  varies,  the  motion 
not  beinp  strictly  steady.  If  an  average  of  several  velocities  at  the 
same  point  is  taken,  or  the  average  velocity  for  a  sensible  period  of 
time,  this  average  is  found  to  be  constant.    It  may  be  inferred  that 


V«rtic.l  V*l*ei  rtlad  Vtlotltf 

Cofve.  CorVM 

Contmn  of  Equal  Veladtr 
Fig.  log. 

though  the  velocity  at  a  point  fluctuates  about  a  mean  value,  the 
fluctuations  being  due  to  eddying  motions  superposed  on  the  general 
motion  of  the  stream,  yet  these  fluctuations  produce  effects  which 
disappear  in  the  mean  of  a  series  of  observations  and,  in  calculating 
the  volume  of  flow,  may  be  disregarded. 

In  the  next  place  it  is  found  that  in  most  of  the  best  observations 
on  the  velocity  in  streams,  the  greatest  velocity  at  any  vertical  is 
found  not  at  the  surface  but  at  some  distance  below  it.  In  various 
river  gaugings  the  depth  d,  at  the  centre  of  the  stream  has  been  found 
to  vary  from  O  to  O-M. 

g  104.  Irifiutnce  of  the  Wind. — In  the  experiments  on  the  Missis- 
sippi the  vertical  velocity  curve  in  calm  weather  was  found  to  agree 
fairly  with  a  parabola,  the  greatest  velocity  being  at  T^tb*  of  the 
depUi  of  the  stream  from  the  surface.  Witn  a  wind  blowing  down 
stream  the  surface  velocity  is  increased,  and  the  axis  of  the  parabola 
appraaches  the  surfaoe.  On  the  contrary,  with  a  wind  blowing  up 
stream  the  surface  velocity  is  diminished,  and  the  axis  of  the  para- 
bola is  lowered,  sometimes  to  half  the  depth  of  the  stream.  The 
Amcricaii  obeervers  drew  from  their  observations  the  conclusou 
that  there  was  an  energetic  retarding  action  at  the  surface  of  a 
stt«ain  like  that  due  to  the  bottom  and  sides.  If  there  were  such 
a  retarding  action  the  position  ot  the  filament  of  maximum  velocity 
below  the  surface  would  be  explained. 

It  ia  not  difficult  to  understand  that  a  wind  acting  on  surface 
ripples  or  waves  should  accelerate  or  retard  the  surface  motion  of 
the  Etream,  and  the  Mississipiti  results  may  be  accepted  so  far  as 
showii^  that  the  surface  velocity  of  a  stream  is  variable  when  the 
mean  velociU*  of  the  stream  ia  constant.  Hence  observations  of 
surface  velocity  by  floats  or  otherwise  should  only  be  made  in  very 
calm  weather.  But  it  is  very  difficult  to  suppose  that,  in  still  air, 
there  is  a.  resistance  at  the  free  surface  of  the  stream  at  all  analogous 
to  that  at  the  sides  and  bottom.  Further,  in  very  careful  eitperi- 
ments,  P.  P.  Boileau  found  the  maximum  velocity,  though  raised  a 
little  above  its  position  for  calm  weather,  still  at  a  considerable 
distance  below  the  surface,  even  when  the  wind  was  blowiM  down 
stream  with  a  velocity  greater  than  that  of  the  stream,  and  when 
the  action  of  the  air  must  have  been  an  accelerating  and  not  a  re- 
tarding action,  A  much  more  probable  explanatbn  ofthe  diminution 


of  the  velocity  at  and  near  the  free  surface  is  that  portionsof  wat^, 
with  a  diminished  velocity  from  retardation  by  the  sides  or  bottom, 
are  thrown  off  in  eddying  masses  and  mingle  with  the  rest  of  the 
stream.  These  eddying  masses  modify  the  velocity  in  all  parts  of 
the  stream,  but  have  their  greatest  influence  at  the  free  surface. 
Reaching  the  free  surface  thty  spread  out  and  remain  there,  mingling 
with  the  water  at  that  level  and  diminishing  the  velocity  which  would 
otherwise  be  found  there. 

Influence  of  the  Wind  on  the  Depth  at  which  the  Maximum  Velocity 
is  found.- — In  the  gaugings  of  the  Mississippi  the  vertical  velocity 
curve  was  found  to  agree  well  with  a  parabola  having  a  horizontal 
axis  at  some  distance  below  the  water  surface,  the  ordinate  of  the 

Earabola  at  the  axis  being  the  maximum  velocity  of  the  section. 
'uring  the  gaugings  the  foree  of  the  wind  was  registered  on  a  scale 
ranging  from  o  for  a  calm  to  10  for  a  hurricane.  Armnging  the 
velocity  curves  in  three  sets — (1)  with  the  wind  blowing  up  stream, 
{2)  with  the  wind  blowing  down  stream,  (3)  calm  or  wind  blowing 
across  stream — it  was  found  that  an  up-stream  wind  lowered,  and 
a  down-stream  wind  raised,  the  axis  of  the  parabolic  velocity  curve. 
In  calm  weather  the  axis  was  at  -^ths  of  the  total  depth  from  the 
surface  for  all  conditions  of  the  stream. 

Let  h'  be  the  depth  of  the  axis  of  the  parabola,  m  the  hydraulic 
mean  depth,  /  the  number  expressing  the  force  of  the  wind,  which 
may  range  from-FlO  to  — 10,  positive  if  the  wind  is  up  stream, 
negative  if  it  is  down  stream.  Then  Humphreys  and  Abbot  find 
their  results  agree  with  the  expression 

A7m-o-3i7±o-o6/. 
Fig.   106  shows  the  parabolic  velocity  curves  according  to  the 
American  observers  for  calm  weather,  and  for  an  up-  or  down-stream 
wind  of  a  force  represented  by  4. 


Fig.  106. 

It  is  impossible  at  present  to  give  a  theoretical  rule  for  the  vertical 
velocity  curve,  but  in  very  many  gaugings  it  has  been  found  that  a 
parabola  with  horizontal  axis  fits  the  observed  results  fairly  well. 
The  mean  velocity  on  any  vertical  in  a  stream  varies  from  0-85  to 
092  of  the  surface  velocity  at  that  vertical,  and  on  the  average  if  f, 
is  the  surface  and  Vn.  the  mean  velocity  at  a  vertical  lu  =  ft's,  a  result 
useful  in  float  gauging.  On  any  vertical  there  is  a  point  at  which 
the  velocity  is  eoual  to  the  mean  velocity,  and  if  this  point  were 
known  it  would  De  useful  in  gauging.  Humphreys  and  Abbot  in 
the  Mississippi  found  the  mean  velocity  at  0-66  of  the  depth ;  G.  U.  L. 
Hagcn  and  H.  Heinemann  at  0-56  to  0-58  of  the  depth.  The  mean 
ot  observations  by  various  observers  gave  the  mean  velocity  at  from 
0-5S7  to  0'62  of  the  depth,  the  average  of  all  beiiw  almost  exactly 
0'6  of  the  depth.  The  mid-depth  velocity  is  therefore  nearly  equal 
to,  but  a  little  greater  than,  the  mean  velocity  on  a  vertical.  If 
Ciuf  is  the  mid-depth  velocity,  then  on  the  average  Dn'^o-9SDwd. 

I  105.  Mean  Velocity  on  a  Vertical  from  Two  Velocity  ObservaHom. 
— A.  J.  C.  Cunningham,  in  gaugings  on  the  Ganges  canal,  found  the 
following  useful  results.  Let  Do  be  the  surface,  v^  the  mean,  and 
fid  the  velocity  at  the  depth  xd;  then 

=  i(f-i./+r.™'). 
5  106.  Ratio  of  Mean  to  Greatest  Surface  Velocity,  for  the  whole 
Cross  Section  in  Trapeioidal  Chani:els. — It  is  often  very  important 
to  be  able  to  deduce  the  mean  velocity,  and  thence  the  discharge, 
from  observation  of  the  greatest  surface  velocity.  The  simplest 
method  of  gauging  small  streams  and  channels  is  to  observe  the 
greatest  surface  velocity  by  floats,  and  thence  to  deduce  the  mean 
velocity.  In  general  in  streams  of  fairly  regular  section  the  mean 
velocity  for  the  whole  section  varies  from  O'T  to  085  of  the  greatest 
surface  velocity.  For  channels  not  widely  differing  from  those 
experimented  on  by  Bazin,  the  expression  obtained  by  him  for  the 
ratio  of  surface  to  mean  velocity  may  be  relied  on  as  at  least  a  good 
approximation  to  the  truth.  Let ».  be  the  greatest  surface  velocity, 
Cia  the  mean  velocity  of  the  stream.  Then,  according  to  Bazin, 
2S-4V(mO. 
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i  107.  River  Bends. — In  rivers  flowing;  in  alluvial  plains,  the  wind- 
ings which  already  exist  tend  to  increase  in  curvature  by  the  scouring 
away  of  material  from  the  outer  bank  and  the  deposition  of  dctritue 
along  the  inner  bank.     The  sinuosities  sometimes  increase  till  a 
loop  is  formed  with  only  a  narrow  strip  of  land  between  the  two 
encroaching  branches  of  the  river.    Finally  a  "  cut  off  "  may  occur, 
a  waterway  being  opened  through  the  strip  of  land  and  the  loop 
left  separated  from  the 
stream,  formiiw  a  horse- 
shoe   shaped    lagoon    or 
marsh.     Professor  James 
Thomson     pointed     out 
{Proc.    Roy.    Soc..    1877, 

U56;  Ptoc.  Inst,  of 
.  Eng.,  1879,  p.  456) 
that  the  usual  supposi- 
tion is  that  the  water 
V  tending  to  go  forwards 
in  a  straight  line  rushes 
against    the   outer   bank 


the 


time   creatinK   de- 
posits at  the  inner  oank. 
That    view    is    very    far 
from  a  complete  account 
of  the  matter,  and  Pro- 
fessor Thomson  gave  a 
p,_    ,-_                            much      more      ingenious 
*^"'-  ">7^                       account  of  the  attion  at 
the  bend,  which  he  completely  confirmed  by  experiment. 

When  water  moves  round  a  circular  curve  under  the  action  of 
^vity  only,  it  takes  a  motion  like  that  in  a  free  vortex.  Its  velocity 
u  greater  iMrallel  to  the  axis  of  the  stream  at  the  inner  than  at  the 
outer  side  of  the  bend.  Hence  the  scouring  at  the  outer  side  and 
the  deposit  at  the  inner  side  of  the  bend  are  not  due  to  mere  difference 
of  velocity  of  flow  in  the  general  direction  of  the  stream;  but,  in 
virtue  of  the  centrifugal  force,  the  water  passinc;  round  the  bend 
presses  outwards,  and  the  free  surface  in  a  radial  cross  section  has 
a  slope  from  the  inner  side  upwards  to  the  outer  side  (fig.  108). 
For  the  greater  part  of  the  water  flowing  in  curved  paths,  this 
difference  of  pressure  produces  no  tendency  to  transverse  motion. 
But  the  water  im- 
InntrBank  OattrBakk     mediately    in   contact 

with  the  rough  bot- 
tom and  sides  of  the 
channel  is  retarded, 
and  its  centrifugal 
force  is  Insufficient  to 
balance  the  pressure 
due  to  the  greater 
depth  at  the  outside 
of  the  bend.  It  there- 
fore flows  inwards  towards  the  inner  side  of  the  bend,  carrying 
with  it  detritus  which  is  deposited  at  the  inner  bank.  Con- 
jointly  with   this  flow   inwards  along  the   bottom  and   sides,   the 


Sectional  M  «. 
Fig.  108. 


(FLOW  IN  RIVERS 

general  mass  of  water  must  flow  outwards  to  take  its  place.  F^.  107 
shows  the  directions  of  flow  as  observed  in  a  small  artificial  streain, 
by  means  of  light  seeds  and  specks  of  aniline  dye.  The  lines  CC 
show  the  directions  of  flow  immediately  in  contact  with  the  sides 
and  bottom.  The  dotted  line  AB  shows  the  direction  of  motion  of 
floating  particles  on  the  surface  of  the  stream. 

i  108.  Discharge  0/  a  River  ivhen  flminng  at  different  Depths. — 
When  frequent  observations  must  be  made  on  the  flow  of  a  river 
or  canal,  the  depth  of  which  varies  at  different  times,  it  is  very 
convenient  to  have  to  observe  the  depth  only,  A  formula,  can  be 
established  giving  the  flow  in  terms  of  the  depth.  Let  Q  be  the 
discharge  in  cubic  feet  per  second;  H  the  depth  of  the  river  in  some 
straight  and  uniform  part.  Then  Q  — aH-ffiH*,  where  the  constants 
a  and  b  must  be  found  by  preliminary  gaugings  in  different  con- 
ditions  of  the  river.  M.  C.  Moquercy  founJtor  part  of  the  upper 
Saftne,  Q  =  64-7H-|-82H»  in  metric  measure,  or  Q  =  696H-|-a6-8H' 
in  English  measures. 

{  109.  Forms  of  Section  of  Chanitels. — The  simplest  form  of  section 


Fic.  109. 

executed  in  concrete.    It  has  the  advantage  that  the  rubbing  surface 
is  less  in  proportion  to  the  area  than  in  any  other  form. 

Wooden  channels  or  flumes,  of  which  there  are  example*  on  a 
large  scale  in  America,  are  rectangular  in  section,  and  the  same  form 
b  adopted  for  wrought  and  cast-iron  aqueducts.  Channels  built 
with  brickwork  or  masonry  may  be  also  rectangular,  but  they 
are  often  trapezoidal,  and  are  always  so  if  the  sides  are  pitched 
with  masonry  laid  dry.     In  a  trapezoidal  channel,  let  b  (fig.  no) 


Fig.  no. 

be  the  bottom  breadth,  b^  the  top  breadth,  d  the  depth,  and  let 
tbe  slo^  of  the  sides  be  n  horizontal  to  1  vertical.  Tncn  the  area 
of  section  is  Q<'(_b+nd)d  =  i.ba'-nd)d,  and  the  wetted  perimeter 
X  =  b+2d  ^Hn*+i). 

When  a  channel  is  simply  excavated  in  earth  it  is  always 
originally  trapetoidal,  though  it  becomes  more  or  less  rounded  m 
course  of  time.  The  slope  of  the  sides  then  depends  on  the 
stability  of  the  earth,  a  slope  of  3  to  i  being  the  one  most 
commonly  adopted. 

Figs.  Ill,  112  show  the  form  of  canals  excavated  in  earth,  the 
former  being  the  section  of  a  navigation  canal  and  the  latter  the 
section  of  an  irrigation  canal. 

S  no.  Chann^  of  Circular  SecUon. — The  following  short  table 
facilitates  calculations  of  the  discharge  with  different  d^hs  of  water 
in  the  channel.  Let  r  be  the  radius  of  the  channel  section;  then 
for  a  depth  of  water^xr,  the  hydraulic  mean  radius  ia  fir  and  the 
area  of  section  of  the  waterway  h*.  where  «,  ii,  and  v  have  the 
following  values; — 
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fill.  Egg-Shaped  Channeh  or  Sewers. — In  tewerB  for  discharging 
storm  water  and  bouse  drainage  the  volume  of  flov  is  extremely 
variable;  and  there  is  a  great  liability  for  deposits  to  be  left  when 
the  flow  it  small,  which  are  not  removed  during  the  short  periods 
when  the  Bow  is  large.    The  sewer  in  consequence  becomes  choked. 


tn  CuHinxf 


To  obtain  uniform  scouring  action,  the  velocity  of  ftow  should  be 
constant  or  nearly  so;  a  complete  uniiormity  of  velocity  cannot  be 
obtained  with  any  form  of  section  auitable  for  sewera,  but  an  ap- 
proximation to  uniform  velocity  is  obtained  by  making  the  sewers 
of  oval  section.  Various  forms  of  oval  have  been  suggested,  the 
simplest  being  one  in 
j  ;  which  the  radius  of  the 

crown  isdouble  the  radius 
of  the  invert,  and  the 
greatest  width  is  two- 
thirds  the  hdght.     The 


^t::\ 


is  sfaown  in  fig.  113.  the 
numbers  marked  on  the 
figure  being  proportional 
numbers. 

6112.  Problems  on 
Channels  in  which  the 
Flow  is  Steady  and  at 
Uniform  Velocity.— T\iS: 
general  equations  given 
rni$96,98orc 

r-.d+SM);  j.l 

F.a..„.  «"q:S;       S 

Problem  I. — Given  the  transverse  section  of  stream  and  dis- 
charge, to  find  the  slope,  from  the  dimensions  of  the  section 
find  it  and  m;    from  (l)  find  f,  from  (3}  find  v,  and  lastly  Erom  (2) 

Problem  It. — Given  the  transverse  section  and  slope,  to  find  the 
discharge.    Find  v  from  (i),  then  Q  from  (3). 

Problem  III. — Given  the  discharge  and  slope,  and  cither  the 
breadth,  depth,  or  general  form  of  the  section  of  the  channel. 


determine  it 


Thisn 


r  both 


the  discharge  calculated.    If  this  Is  greater  than  the  given  discharge, 
the  dimensions  are  reduced  and  the  discharge  recalculated. 

Since  m  lies  generally  between  the  limits  nfd  and  m  =  id,  where 
d  is  the  depth  of  the  stream,  and  since,  moreover,  the  velocity 
varies  as  V  C*")  so  that  anerror  in  the  valueof  mlcadsonly  toamocn 
less  error  in  the  value  of  the  velocity  calculated  from  it.  we  may 
proceed  thus.  Assume  a  value  lor  nt,  and  calculate  v  from  it. 
Let  01  be  this  first  approximation  to  r.  Then  Q/v,  is  a  first  approxi- 
mation to  Q.  say  Hi.  With  this  value  of  il  design  the  secticm  of  the 
channel;  calculate  a  second  value  for  m;  calculate  from  it  a  second 

_^ ^  value  of  V,  and  from  that  a 

f    ^  '      ",         '~/""    second  value  for  O.     Repeat 

'  the  process  till   the  succes- 

sive   values    of    m    approxi- 

^        .,  mately  coincide. 

"i.-.  Tt^-.l".".'  b       "■>■  fi>"3-.     Problem  IV.   Most 

'  Economictd  Form  of  Channel 

P  for  gHwn  Side  Shpes.~5up- 

FlO.  114.  ^p„^'  th^   channeHs   to   £e 

trapezoidal  in  section  (lig.  114),  and  that  the  sides  are  to  have  a 

given    slope.     Let  the  lon^tudinal  slope  of  the  stream  be  given, 

and    also  the   mean  velocity.     An  infinite  number  of  channels 


the 

the  least  wetted  perimeter.  Let  dhc  die  depth  and  b  the  bottom 
width  of  the  channel,  and  let  the 
sides  slope  «  horizontal  to  1  vertical 
(fig.  114},  then 

Q=lb+nd)d; 
X-b+idnJin'+i). 
Both  Q  and  x   a-re   to   be    minima. 
Differentiating,    and     equating    to 

ldbldd+n)d  +  b+nd''0, 
dbldd+2-Jin^  +  i)^o; 
eliminating  db/dd, 

\n-3<Hn*+i)]d+b+«d~o; 
6-a[V(B'-H)-«|<(. 
But 

a!x=i'>+nd)dl{b+2d^{n*+i)\. 
Inserting  the  value  of  b, 
m-Qlx-l'd^ln^+i)-"^]! 

[^^{^+i)-snd\'id. 

That  is,  with  given  side   slopes, 

the    section    is    least    for    a    given 

discharge  when  the  hydraulic  mean 

depth  is  half  the  actual  depth. 

A  simple  construction   gives  the 

form  of  the  channel  which  fulfils 

)  be  shown  that  when  m^id  the  sides 

tangential    to   a   semicircle   drawn    on    the 

Since  fi/x  -  id. 

therefore  Q~ix<i-  (*) 

Let  ABCD  be  the  channel  (fig.  115);  fram  Ethe'centre  of  AD  drop 
perpendiculars  EF,  EG,  EH  on  the  sides. 

AB-CD-a;BC=&;EF  =  EH=c;andEG=i. 
0=area  AEB-fBEC-f-CED, 

~ac+ibd. 
X  =  2a+b. 
Putting  these  values  in  (i). 

ac+ibdm{a+ib)d;aadhawxc~d. 


of  the   channel    > 


Fit,.  I 

That  is,  EF.  EG.  EH  a 
from  E  with  radius  equal 
through  F  and  H  and  be 

tangential  to  the  sides  of     , 

the  channel.  \- y 

To   draw   the  channel.  \^  j  / 

describe   a   semicircle   on  /3  *\  :  / 

a    horizontal     line     with      ■•  \        -  f 

radius  "depth  of  channel.  »* " >■ 

The    bottom    will    be    a  FiG-  1 16. 

horizontal  tangent  of  that 

semicircle,   and   the   sides   tangents   drawn   at   the   required   tide 


The  above  result  may  be  obtained  thus  (fig.  1 16) :- 


x-6+2<f/sinfl. 

(0 

Q-d(6-|-rfcot(S); 

n 

n/<p-6/d-l-cottf. 

From  (1)  and  (i) 

x=o/i-iicotp-f2d/sinA 

This  will  be  a  mi 

limum  for 
rfx/'M-O/'i'+cot  d-a/siQ^-O, 

D/d'-acosec.  5-cotfl. 

(4) 

or 

<i-V[Bsin/J/(a-co«0)|. 

From  (3)  and  (4) 

fr/rf=a(i-cos/J)/sin<»-3toni/! 
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i  114.  Form  o/'  Cross  Section  of  OiariTiei  in  which  llie  Mean  Vdocity 
4s  Constant  with  Varying  Discharge.— In  designing  waste  chaonels 
from  canals,  and  in  some  other  cases,  it  is  desirabte  that  the  mean 
velocity  should  be  restricted  within  narrow  limits  with  very  different 
vdumes  of  discharge.  In  channels  of  trapeioidal  form  the  velocity 
increaaes  and  dimiaishes  with  the  discnarge.  Hence  when  the 
discharge  is  lai^e  there  is  danger  of  erosion,  and  when  it  is  small  of 
silting  or  obstruction  by  weeds.  A  theoretical  form  of  section  for 
which  the  mean  velocity  would  be  constant  can  be  found,  and, 
although  this  is  not  very  suitable  for  practical  purposes,  it  can  be 
more  or  less  approximated  to  in  actual  channels. 

Let  fig.  117  represent  the  cross  section  of  the  channd.  From  the 
■ynimetfy  of  the  section,  only  balf  the  channel  need  be  considered. 


Let  dtac  be  any  section  suitable  for  the  minimum  flow,  and  let  it 
be  required  to  find  the  curve  beg  for  the  upper  part  of  the  channel 
BO  that  the  mean  velodty  shall  be  constant.  Take  o  as  origin  of 
coordinates,  and  let  de,  fg  be  two  levels  of  the  water  above  ob. 

Let  06-6/2:  <fe-y. /g=y-*-d?,  od—x,  of—x-Vdx;ei=ds. 
The  condition  to  be  satisfied  is  that 
t.-cV(mO 
should  be  constant,  whether  the  water-level  is  at  ob,  de,  oifg.    Con- 
sequently 

ni  =  constant —  i 
for  all  three  sections,  and  can  be  found  from  the  section  oboe.    Hence 
also 

Increment  of  section       ydx     , 
Increment  of  perimeter"  lii  ~   ' 
y>dK»~fc'di*-i'(di'+dy»)  and  (fa-My/VO*-*^- 
Integratiog, 

x=k  \og.  \y+  V (y'-if)! -l-constant ; 
and,  since  y=-bl-2  when  x  =  o, 

i=felog,(iy+V(/-fe>)!/i!6+V(16'-A:')!l. 
Assuming  values  for  y,  the  values  oi  x  can  be  found  and  the  curve 

The  figure  has  been  drawn  for  a  channel  the  minimum  section  of 
which  is  a  half  hexagon  of  4  ft.  depth.  Hence  k  =  3;  b^g-s;  the 
rapid  flattening  of  the  side  slopes  is  remarkable. 

Steady  Motion  of  Water  in  Open  Channels  of  Vakving 
Cross  Section  and  Slope 

i  1 15.  In  every  stream  the  discharge  of  which  is  constant,  or  may 
be  regarded  as  constant  for  the  time  considered,  the  velodty  at 
different  places  depends  on  the  slope  of  the  bed.  Except  at  certain 
exceptional  paints  the  velocity  will  be  greater  as  the  slope  of  the 
bed  IS  greater,  and,  as  the  velocity  and  cross  section  of  the  stream 
vary  inversely,  the  section  of  the  stream  will  be  least  where  the 
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velodty  and  slope  are  greateaL  If  in  a  stream  of  tolerably  uniform 
slope  an  obstrucdon  such  as  a  weir  is  built,  that  inll  cause  an  altera- 
tion of  flow  similar  to  that  of  an  alteration  of  the  slope  of  the  bed 
for  a  greater  or  less  distance  above  the  weir,  and  the  originally  uni- 
form cross  section  of  the  stream  will  become  a  varied  one.  In  sucll 
cases  it  is  often  of  much  practical  importance  to  determine  the 
longitudinal  section  of  the  stream. 

The  cases  now  considered  will  be  those  in  which  the  changes  of 
velodty  and  cross  section  are  gradual  and  not  abrupt,  and  in  which 
the  only  internal  work  which  needs  to  be  taken  into  account  is  that 
due  to  the  friction  of  the  stream  bed,  as  in  cases  of  uniform  motion. 
Further,  the  motion  will  be  supposed  to  be  steady,  the  mean  velodty 
at  each  given  cross  section  remaining  constant,  though  it  varies  from 
section  to  section  along  the  course  i3  the  stream. 

Let  fig.  116  represent  a  longitudinal  section  of  the  stream,  AsAi 
bang  the  water  surface,  BoBi  the  stream  bed.     Let  AsBo,  AiBi  be 


Fig.  118. 

cross  sections  normal  to  the  direction  of  flow.  Suppose  the  mas« 
of  water  AoBoAiB,  comes  in  a  short  time  S  to  CoD,CiD,,  and  let  the 
work  done  on  the  mass  be  equated  to  its  chai^  of  kinetic  energy 
during  that  period.  L.et  I  be  the  lei^^h  AaAi  (rf  the  portion  d  the 
stream  considered,  and  s  the  fall  of  surface  levd  in  that  distance. 
Let  Q  be  the  discharge  of  the  stream  per  second. 

Change  of  Kinetic  Energy. — At  the  end  of  the  time  t  thovan  as 
many  partides  possess!: —  •'— 
"   the  beginning. 


the  same  velodties  in  the  space  CiE^iB) 


change  c 

therdove 

the     kine__      _..__,___      __ 

A«B«CaD(i  and  AiB,CiD,. 

Let  fig.  1)9  represent  the 
cross  section  AoBo,  and  let 
w  be  a  small  dement  of  its 

area  at  a  point  where  the  ^,„   ,,„ 

velodty  isF.    Let  14  be  the  fiG.  119. 

whole  area  al  the  cross  section  and  «g  the  mean  vdocity  for  the 
whole  cross  section.    From  the  definition  of  mean  velodty  we  have 

«D=°Zwp/ab. 

Let  v—ub+w,  where  to  is  the  difference  between  the  velodty  at  the 
small  element  u  and  the  mean  vdodty.    For  the  whole  cross  section. 

The  mass  of  fluid  passing  through  the  element  of  section  w,  in  0 
seconds,  is  (G/£)airt,  and  its  kinetic  energy  is  {GJ2g)iMV.  For  the 
whole  section,  the  lunctic  energy  of  the  mass  AcB«CoD*  passing  in  8 

{GB/2g)Ztn>'  -  (Gfl/ag)S«f«.'-(-3irfw+3«w*+i^). 

-  (Ge/2e)!  B,*a-i-2«tD»(3«.+i») !. 

The  factor  yue+iv  is  equal  to  auo+i'.  a  quantity  necessarily 
positive.  Consequently  EuiH>IlBito',  and  consequently  the  Unetic 
energy  of  AoBdCdDi  is  greater  than 

(Gfl/2g)Q,«o'or  (Gfl/2g)Qao» 
which  would  be  its  value  if  all  the  particles  passing  the  section  had 
the  same  vdocity  Ug.    Let  the  kinetic  energy  be  taken  at 

a(G«/2g)a«.'-»(G»/2j)Q«iF, 
where  a  is  a  corrective  factor,  the  value  of  which  waa  estimated  by 
J.  B,  C.  J.  BSanger  at  Ii.'     Its  predse  value  is  not  of  great  im- 
portance. 

In  a  similar  way  we  should  obtain  for  the  Idnetic  energy  of 
AjBiCiDi  the  expression 

»(Ge/2£)ai<.'-o(G9/2g)Qtt,', 

where  ik,  «i  are  the  section  and  mean  velodty  at  AiB],  and  lAere  a 
may  be  taken  to  have  the  same  value  as  before  without  any  im- 
portant error. 

Hence  the  change  of  kinetic  energy  in  the  whole  mass  AcBgAiBi 
in  B  seconds  is 

a(Ge/ag)Q(a,Mto^.  (i) 

Motive  Work  of  the  Weight  and  Pressures. — Consider  a  small 
filament  Otnii  whjcn  comes  in  fl  seconds  to  c^i.  The  work  done  by 
gra^dty  during  that  movement  is  the  same  as  if  the  portion  otca  were 
carried  to  aici.  Let  d^  be  the  volume  of  ooa  or  oici,  and  y»,  yi  the 
depths  of  at,  Oi  from  ttie  surface  of  the  stream.    Then  the  volume 
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-{Qyi+p.).    The  work  of 


dQt  or  GdQt  pcniftda  f»lU  through,  a  vertical  heif^t  »+yi— j»,  aod 
the  work  done  by  gravity  U 

GdQe{t+yx-y,). 
Putting  pm  tor  atmoapheric  presaure,  the  whole  preasure  pei 
area  at  oo  is  Gyo+p^,  and  that  at  ai  is  -(Gyi+p.).    The 
these  pressures  is 

G(>i4-^./G-yi-^/G}dQe=G(jk-y,)<IQ». 
Addif^  this  to  the  work  of  gravity,  the  whole  work  is  GidQf;   or, 
for  the  whole  cross  section, 

GeQff.  (a) 

Work  expended  in  Overcoming  the  Friction  of  the  Stream  Bed. — 
Let  A'B',  A'B'  be  two  cross  sections  at  distances  s  and  S  +  ds  from 
AoBg.  Between  these  sections  the  velocity  may  be  treated  as  uni- 
form, because  by  hypothesis  the  changes  of  velocity  from  section 
to  section  are  gradual.  Hence,  to  this  short  length  of  stream  the 
equation  for  uniform  motion  is  applicable.  But  in  that  case  the 
work  in  overcoming  the  friction  of  tne  stream  bed  between  A'B'  and 
A'B'  is 

GQfl^W2g)(xlQ)ds. 
where  u,  x.  Q  are  the  mean  velocity,  wetted  perimeter,  and 
at  A'B'.    Hence  the  whole  work  lost  in  iiiction  from  AA  i 
wiUbe 

!GQe/^r(«V2g)Cx/Q)*.  (3) 

Equatii^  the  work  given  in  (2)  and  (3)  to  the  change  of  kinetic 
enei^  given  in  (i), 

«(GQe/2g)(«,'-«^)-GQ«e-GQV.'l-(i.Va«)(x/Q)rf»: 
.•.  =  -a(«.'-«,')/ag+J^r(uV3e)(x/Qyi. 
1 116.  Fundamentat  Differential  Egtmlum  of  Steady  VariediioHon. — 
Suppose  the  equation  just  found  to  be  applied  to  an  indefinitely 
short  length  ds  of  the  stream,  limited  by  the  end  sections  ab,  aibi, 
taken  for  mmplicity  normal  to  the  stream  bed  (fis.  i3o).  For  that 
short  length  oistreai     ' ^  -      .    - 


o  AiBi 


n  the  fall  of  surface  level,  or  dSference  of  level  of 
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aand  3],  may  be  written  (fs.  Also,  if  we  write  « for  ««,  and  ti+dufor 
Ui,  the  term  (uo' —  «i')/2g  becomes  udu/g.  Hence  the  equation 
applicable  to  an  indefinitely  short  le^th  of  the  stream  is 

df=uduIg+(xlima'Me)ds.  _        (r) 

From  this  equation  some  general  conclusions  may  be  arrived  at  as 
to  the  form  of  the  longitudinal  section  of  the  stream,  but,  as  the 
investigation  is  somewhat  complicated,  it  b  convenient  to  amplify 
it  by  restricting  the  conditions  of  the  problem. 

Mtdificalion  6}  the  Formula  for  the  Bestficled  Case  of  a  Siream 
fteming  in  a  Prismatic  Stream  Bed  of  Constant  Slope. — Let  t  be 
the  constant  slope  of  the  bed.  Draw  ad  parallel  to  the  bed,  and  ac 
horizontal.  Then  dz  is  sensibly  equal  to  a'c.  The  depths  of  the 
stream,  k  and  k+dh,  are  sensibly  equal  to  ab  and  a'b',  and  therefore 
dh-^a'd.  Also  cd  is  the  fall  of  the  bed  in  the  distance  ds,  and  is 
equal  to  ids.    Hence 

di=a'c=cd-a'd-ids—dh.  (3) 

Since  the  motion  is  steady — 

.     .  Q  =  Qu=constant. 

Differentiating, 

ildu+udil'O; 
.•.dw—udOIQ. 
Let  X  be  the  width  of  the  stream,  then  dO-'xdh  very  nearly.     In- 
serting this  value, 

du--{,uxiU)dh.  (3) 

Putting  the  values  of  du  and  ds  found  in  (2]  and  (3)  in  equation  <i), 

ids-dh (ii'xmdh+(xlO)n«Vn)ds. 

dh/ds''{i-(.xia)[M2gmi-M{xia).)  (4) 

Further  Restriction  to  the  Case  of  a  Stream  of  Rectangulitr  Section 
and  of  Ind^nitt  Width. — The  equation  might  be  discussed  in  the 
form  just  given,  but  it  becomes  a  little  simpler  if  restricted  in  the 
way  just  stated.  For,  if  the  stream  is  rectangular,  xh'^O,  and  if  x 
is laige  compared  with  h,  !l/)£*'xWx'*ft  nearly.  Then  equation  (4) 
becomes 

dhlds~i(i-fu'i3eih)Ki-u^/gh).  (5) 

{  117.  General  Indications  as  to  the  Form  of  Water  Surface  fur- 
nished by  Equation  {5). — Let  AeAi  (fig.  121)  be  the  water  surface. 


BoBi  the  bed  in  a  longitudinal  section  of  the  stream,  and  06  any 
section  at  a  distance  i  from  B»,  the  depth  ab  being  h.  Suppose 
BoB],  BtAo  taken  as  rectangular  coordinate  axes,  then  dh/ds  is  the 
trigonometric  tanaent  of  the  angle  which  the  surface  of  the  stream 
at  a  makes  with  the  axis  BoBi.  This  tangent  dhlds  will  be  positive, 
if  the  stream  is  increasing  in  depth  in  the  directbn  BoBi;  negative. 


But  from  equation  (4) 

dhlds^o,  iri-(x/0)I-(ttV2?)-o; 
■■■r(ttV2*)-Wx)»-m». 
which  is  the  wdl-known  general  equation  for  uniform  motion,  based 
on  the  same  assumptions  as  the  ^uation  Cor  varied  steady  motion 
now  beii^  considered.     The  case  of  uniform  motion  is  therefore  a 
limiting  case  between  two  different  kinds  of  varied  motion,  j 
Consider  the  possible  charges  of  value  of  the  fraction 

{i-{u^2tih)ni-u^ith). 

As  h  tends  towards  the  limit  o,  and  consequently  u  is  large,  the 
numerator  tends  to  the  limit  — =0.  On  the  other  hand  if  h  =  <io,  in 
which  case  u  is  small,  the  numerator  becomes  equal  to  i.  For  a 
value  H  of  A  given  by  the  equation 

i-Ju'!2iiH  =  o, 

we  fall  upon  the  case  of  uniform  motion.  The  results  just  stated 
may  be  tabulated  thus : — 

For  h=o,  H,  >H,  co, 
the  numerator  has  the  value  —00 ,  o,  >  o,  j. 

Next  consider  the  denominator.  If  ft  becomes  very  small,  in  which 
case  u  must  be  very  large,  the  denominator  tends  to  the  limit  —  (o . 
As  h  becomes  very  large  and  u  consequently  very  small,  the  de- 
nominator tends  to  the  limit  i.  For  h=uVf,  or  u^^Jish),  the 
denominator  becomes  zero.  Hence,  tabulatiiu;  these  results  as 
before:— 

For     ft-o.«VK.  >«*/g.  ". 
the  denominator  becomes      —00,    o,  >     o,  i. 

.  Case  1. — Suppbse  ft>M'/(,  and  also  ft>H,  or  the  depth 
greater  than  that  correeponding  to  uniform  motion.  In  this  case 
dk/ds  is  pOMtive,  and  the  stream  increases  in  depth  in  the  direction 
oi  flow.  In  fig.  133  let  BoBi  be  the  bed,  CcCj  a  line  parallel  to  the 
bed  and  at  a  height  above  it  equal  to  H.    By  hypothesis,  the  surface 


ii 
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AoAi  of  the  stream  is  above  CoCi,  and  it  has  just  been  shown  that  the 
depth  of  the  stream  increases  from  Bo  towards  B|.  But  going  up 
stream  A  approaches  more  and  more  nearly  the  value  H,  and  there- 
fore dhlds  approaches  the  limit  o,  or  the  surface  of  the  stream  is 
asymptotic  to  CtCi.  Going  down  stream  k  increases  and  w  diminidies, 
thenumeratM  and  denominator  <rf  the  fraction(T  — fu'/s^ll/Ci  — u'/^) 
both  tend  towards  the  limit  1,  and  dhlds  to  the  limit  t.  That  is, 
the  surface  of  the  stream  tends  to  become  asymptotic  to  a  horizontal 
line  DoDi. 

The  form  of  water  surface  here  discussed  ia  produced  when  the 

flow  of  a  stream  originally  uniform  is  altered  by  the  a        '""  '' 

a  weir.     The  raising  of  the  v  "' ' ' *""" 

termed  the  backwater  due  to  tne  weir. 

i  119.  Com  a.— Suppose  h>tfilt,  and  also  *<H,    Then  dklds  ii 


T  surface  above  the  level  CoCi  i 
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negative,  and  the  stream  ie  diminiBhing  in  depth  in  the  direction  of 
Bow.  in  fie.  133  let  B»B|  be  the  stream  bed  as  befcm:!  C*Ci  a  line 
drawn  paraitel  to  BgBi  at  a  height  above  it  equal  to  H.  By  hypo- 
theeis  tiie  surface  AaAi  of  the  stream  is  below  CtCi,  and  the  depth  has 


Fic,  123. 
inequality    h>u'/i    diminishes:    the    liem 


below  CtCi,  and  the  depth 

just  been  shown  10 
diminish  front  Bo 
towards  Bi.  Going 
up  stream  h  ap- 
proaches the  limit 
H,  and  dk/di  tends 
to  the  limit  zero. 
That  is.  up  stream 
AoAi  is  asymptotic 
to  CoCj.  Gomgdown 
"• h  diminiahes 


,  the 
of    the    frac- 


_j  a  direction  perpendicular  to  the  bed.  Before,  however,  thL 
limit  was  reached  the  assumptions  on  which  the  general  equation  is 
based  would  cease  to  be  even  approximately  true,  and  the  equation 
would  cease  to  be  applicable.  The  filaments  would  have  a  relative 
motion,  which  would  make  the  infiuence  of  [nternal  friction  in  the 
fluid  too  important  to  be  neglected.  A  stream  surface  of  this  form 
may  be  pro- 
duced  if   there 


that   the  lowering  of  the  water  surface  and 
which  such  falls  occasion,  for  a  distance  of  sc 

was  not  foreseen.  The  result  was  that,  the  velocity  above  tbe 
falls  being  greater  than  was  intended,  the  bed  was  acoured  and 
con^derable  damage  was  done  to  the  works.  "  When  the  canal 
was  first  opened  tlie  water  was  allowed  tu  pass  freely  over  the 
crests  of  the  overfalls,  which  were  laid  on  the  level  of  the  bed 
of  the  earthen  channel;  erosion  of  bed  and  sides  for  some  miles 
up  rapidly  followed,  and  it  soon  became  i^iparent  that  means 
must  be  adopted  for  rai^ng  tbe  surface  of  tbe  stream  at 
those  points  (that  is,  the  crests  of  the  falls).  Planks  were  accord- 
ingly fixed  in  the  grooves  above  the  bridge  arches,  or  temporary 
wdrs  were  formed  over  which  the  water  was  allowed  to  fall ;  in  some 
cases  the  surface  of  the  water  was  thus  raised  above  its  norma) 
height,  causing  a  backwater  in  the  channel  above "  (Crofton's 
Report  on  the  Ganges  Carud,  p.  14).  Fig.  125  represents  in  an  ex- 
aggerated form  what  probably  occurred,  the  diagram  being  intended 


Fig.  125. 

to  repreient  some  miles'  length  of  the  canal  bed  above  the  fall. 
AA  jMralkl  to  the  canal  bed  is  the  level  corresponding  to  uniform 
motion  with  the  intended  velocity  of  the  caoal.  In  consequence  of 
the  presence  of  the  ogee  fall,  however,  tbe  water  surface  would  take 
some  such  form  as  BB,  corresponding  to  Case  i  above,  and  the 
velocity  would  be  greater  than  the  intended  velocity,  nearly  in  the 
inverse  ratio  of  the  actual  to  the  intended  depth.  By  constructing 
a  weir  on  the  crest  of  the  fall,  as  shown  by  dotted  lines,  a  new  water 
surface  CC  corresponding  to  Case  i  would  be  produced,  and  by 
suitably  choo«n^  the  height  of  the  weir  this  might  be  made  to  agree 
approximately  with  the  intended  level  AA. 

i  120.   Case  3. — Suppose  a  stream  flowing  uniformly  with  a  depth 
*<«'/f.     For  a  stream  in  uniform  motion  r«i'/2g"W<.  or  if  the 


atreamisof  indefinitely  great  width,  to  that  M-H, then  r"''2g-iH, 
and  H  =  r«V2f».  Consequently  the  condition  stated  above  involves 
that 

tu>l2gi<u'lg.  or  that  *> f/2. 
If  such  a  stream  is  interfered  with  by  the  construction  of  a  weir 
which  raises  its  level,  to  that  its  depth  at  the  weir  becomes  A)>«'/g, 
then  lor  a  portion  of  the  stream  the  depth  k  will  satisfy  the  con- 
ditions h<u'lg  and  h>H,  which  are  not  the  same  as  those  assumed 
in  the  two  previous  cases.  At  some  point  of  the  stream  above  the 
weir  the  depth  h  becomes  equal  to  u'lg,  and  at  that  point  dh/di 
becomes  infinite,  or  the  surface  of  the  stream  is  normal  to  tbe  bed. 
It  is  obvious  that  at  that  point  the  influence  of  internal  friction  will 
be  too  great  to  be  neglected,  and  the  general  equation  will  cease  to 
represent  the  true  conditions  of  the  motion  of  the  water.  It  is  known 
that,  in  cases  such  as  this,  there  occurs  an  abrupt  rise  of  the  free 
surface  of  the  stream,  or  a  standing  wave  is  formed,  the  conditions 
of  motion  in  which  will  be  examined  presently. 

It  appears  that  the  condition  necessary  to  give  rise  to  a  standing 
wave  13  that  i>f/2.  Now  f  depends  for  different  channels  on  the. 
roughness  of  the  channel  and  its  hydraulic  mean  depth.  Bazin 
calculated  the  values  of  f  for  channels  of  different  degrees  of  rough- 
ness and  different  depths  given  in  the  following  table,  and  the  corre~ 
sponding  minimum  values  of  >  for  which  the  exceptional  case  of  the 
production  of  a  standing  wave  may  occur. 


wU^t  SUnd- 

SLudiDcK 

v,F—rf. 

S^L!" 

Sb^lBUrt 

"X,^ 

itz; 

0-262 

Ver>-  smooth  cemented  surface 

o-no!47 

■098 

1 0-004 

-065 

\tu 

:ffi 

Rubble  masonry     .... 

0-00235 

fOOOi 

■525 

I- 0006 

3478 

0-00275 

1-542 

1 0015 

-919 

Standing  Waves 
i  121.  Tbe  formation  of  a  standing  wave  was  first  observed  by 
Bidone.  Into  a  small  rectangular  masotiry  channel,  having  a  slope 
of  0-023  ^t.  per  foot,  he  admitted  water  till  it  flowed  uniformly  with 
a  depth  of  0-2  ft.  He  then  placed  a  plank  across  the  stream  which 
raised  the  level  just  above  the  obstruction  to  0-95  ft.  He  found  that 
the  stream  above  the  obstruction  was  sensibly  unaffected  up  to  a 

Kint  15  ft.  from  it.     At  that  point  the  depth  suddenly  increased 
■la  0-2  ft.  to  0-56  ft.    The  velocity  of  the  stream  in  the  part  un- 
affected by  the  obstruction  was  5-54  it.  per  second.    Above  the  point 


change    of    depth 


-5-54X0-2/0- 5^  =  1-97; 


standing  wave  occurred. 

The  change  of  level  at  a  standing  wave  may  be  found  thus.    Let 
1^.   126  repreMnt  the  longitudinal  section  of^  a  stream  and  ab,  at 
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normal  to  the  bed,  which  for  the  short  distance  con- 
sidered may  be  assumed  horizontal.  Suppose  the  mass  of  water 
abed  to  come  to  a'b'c'd'  in  a  short  time  (;  and  let  tit,  ui  be  the 
velocities  at  ab  and  td,  a,  Hi  the  areas  of  the  cross  sections.  The  force 
causing  change  of  momentum  in  the  mass  abed  estimated  horiiont- 
ally  is  simply  the  difference  of  the  pressures  on  ab  and  cd.  Putting 
hn,  h,  for  the  depths  of  the  centres  of  gravity  of  ab  and  cd  measured 
down  from  the  free  water  surface,  the  force  is  G(A(ilb  — Aitli)  pounds, 
and  the  impulse  in  (  seconds  is  G_  (,>uili,-~  h,Q,)  I  second  pounds. 
The  horizontal  change  of  momentum  is  the  difference  of  the  momenta 
of  cdc'd'  and  aba'b';  that  is, 

(G/g){flia,'-ftw,')(. 
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Kence,  equatir^  impulse  and  change  nf  momentum, 

G{ftoft-i.Oi)(  -  (G/g)(n,u,'-n,H,?)(; 

.-.  Aono-AiJii  =  (Ji,tti'-iioi«')/s.  (I) 

of  breadth  B  am 
considered ;    then 

Ho*- H,' -  (2/g)iHi«,*- HW). 
But,  since  lbtio=Qitii,  we  have 

iii'-«o*H,^/H,>, 
Ho'-H,»-t2irf/g)(Ho'/H,-H.).  (2) 

This  equation  is  satisfied  if  Ho^Hi,  which  corresponds  to  the  case 
of  uniform  motion.    Dividing  by  Hg  — Hi,  the  equation  becomes 
{H,/H.)(H.+H.)=2«.>'/g;  (3) 

.-.  H,-V{3i^H,/e+lH,')  +  iH^  (4) 

In  Btdone's  experiment  us  —  5'54,  3"<i  Hao-3.     Hence  Hi— osa, 
irhich  agrees  very  well  ivith  the  obeerved  height. 

t  133.  A  Standing  wave  is  frequently  produced  at  the  foot  of 
a  weir.    Thus  in  the  c^;ee  faJU  originally  constructed  on  the  Ganges 
■al  a  standing  wave  was  observM  as  shown  In  fig.  lay.    The 
■         ■  '  ■     '  Wb      '    "■ 
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the  weir  crest  A  acquired  a  very  h^  velocity  o 


Fig  137 

steep  "lope  AB  and  the  section  of  the  !>(reaiii  at  B  betanie  very 
small  It  easily  happened  therefore  that  at  B  the  depth  h<u'ig. 
In  flowmgalongtheroughapronof  the  weir  the  \elocityH  diminished 
and  the  di^th  k  increased  At  a  pomt  C  where  k  became  equal  to 
u'/f.  the  conditions  for  producing  the  standing  wave  occurred. 
Beyond  C  the  free  surface  abruptly  rose  to  the  level  corresponding  to 
uniform  motion  with  the  assigned  slope  of  the  lower  reach  of  the 

A  standing  wave  is  sometimes  formed  on  the  down  stream  side  of 
bridges  the  piers  of  which  obstruct  the  flow  of  the  water.  Some 
interesting  cases  of  this  kind  are  described  in  a  paper  on  the  '.'  Floods 
in  the  Nerbudda  Valley  "  in  the  Froc.  Inst.  Civ.  Eng.  vol.  xxvii. 
p.  aia,  by  A.  C.  Howden.  Fig.  128  is  compiled  from  the  data  given 
w  that  paper.  It  represents  the  section  of  the  stream  at  pier  8  of 
the  Towah  Viaduct, 
during  the  flood  of  1865. 
TTie  ground  level  is  not 
exactly  given  by  How- 
den, but  has  been  in- 
ferred from  data  given 
onanotherdrawing.  The 
velocity  of  the  stream 
was  not  observed,  but 
the  author  states  it  was 
probably  the  same  as  at 
the  Gunjal  river  during 
a  similar  flood,  that  is 
1658  ft.  per  second. 
Now,  taking  the  depth 
on  the  down  stream  face 

I  of  ttie  pier  at  Z6  ft.,  the 
veloaty  necessary  for  (he 
production  of  a  standing 
wave  would  be  h  =  V  Cl'O 
-V(3a-3X36)  =  29  ft. 
FlO,  138.  P*r  second  nearly.    But 

the  velocity  at  this 
point  was  picbaUy  from  Howden's  statements  i6-58XiS  =25-5 
ft.,  an  agreement  as  doae  as  the  approximate  character  of  the 
data  would  lead  us  to  expect. 

XI.  ON  STREAMS  AND  RIVERS 
S  123.  Catckment  Basin. — A  stream  or  river  b  the  channel  tor  the 
dischai%e  of  the  available  rainfall  of  a  district,  termed  its  catchment 
basin.  The  catchment  basin  is  surrounded  by  a  ridge  or  watershed 
line,  continuous  except  at  the  point  where  the  river  finds  an  outlet. 
The  area  of  the  catchment  basin  may  be  determined  from  a  suitable 
contoured  map  on  a  scale  of  at  least  I  in  100,000.  Of  the  whole  rain- 
fall on  the  catchment  basin,  a  part  only  finds  its  way  to  the  stream. 
Part  is  directly  re-evaporated,  part  is  absorbed  by  vegetation,  part 
may  escape  by  percolation  into  neighbouring  districts.  The  follow- 
ing table  Kives  the  relation  of  the  average  stream  dischai^  to  the 
average  rainfall  on  the  catchment  basin  (Tiefenbacher). 


Loo  by  EvMiuntloD, 
iK-.tapaaDtid 
toUl^iaUL 

Cultivated  land  and  spring-  t 
forming  declivities   .      .  > 
Wooded  hilly  slopes     .      . 
Naked  unfissuied  mountains 

■3  to  -33 

■35  to  -45 
■55  to  60 

67  to  70 
55to6s 
40  to  4,"! 

S  134.  ^ood  Difcharfei — The  flood  discharge  can  eeiterally  only  be 
deiennined  by  examining  the  greatest  height  to  which  floods  have 
been  known  to  rise.  To  produce  a  flood  the  rainfall  must  be  heavy 
and  widely  distributed,  and  to  produce  a  flood  of  exceptional  height 
the  duration  of  the  rainfall  must  be  so  great  that  the  flood  waters 
of  the  most  distant  affluents  reach  the  point  considered,  simultane- 
ously with  those  from  nearer  points.  The  larger  the  catchment 
basin  the  less  probable  is  it  that  all  the  conditions  tending  to  pro- 
duce a  maximum  discharge  sbould  simultaneously  occur.  Further, 
lakes  and  the  river  bed  itself  act  as  storage  reflervoirs  during  the  rise 
of  water  level  and  diminish  the  rate  c^  dischai^e,  or  serve  as  flood 
moderators.  The  influence  of  these  is  often  important,  because  very 
heavy  rain  storms  are  in  most  countries  of  comparatively  short 
duration.  Tiefenbacher  gives  the  following  estimate  of  the  flood 
discharge  of  streams  in  Europe: — 

naad  diKbute  ol  Stnuu 

per  Seaxid  pa  Squue  MBt 

ol  CalcliDKiit  Bun. 

In  flat  country 8-7  to  13-5  cub.  ft. 

In  hilly  districts 17-5  to  22-5      „ 

In  moderately  mountainous  districts     36'3  to  45-0      „ 
In  very  mountainous  districts  .     50'Oto75-0      „ 

It  has  been  attempted  to  express  the  decrease  of  the  rate  of  flood 
discharge  with  the  increase  of  extent  of  the  catchment  basin  by 
empirical  formulae.  Thus  Colonel  P.  P.  L.  O'Connell  proposed  the 
formula  yM-^x,  where  M  is  a  constant  called  the  modulus  of  the 
river,  the  value  of  which  depends  on  the  amount  of  rainfall,  the 
physical  characters  of  the  basin,  and  the  extent  to  which  the  floods 
are  moderated  by  storage  of  the  water.  If  M  is  small  for  anj;  ^vea 
river,  it  shows  that  the  rainfall  is  small,  or  that  the  permcabihty  or 
sk>])e  of  the  sides  of  the  valley  is  such  that  the  water  does  not  drain 
rapidly  to  the  ri\'er,  or  that  lakes  and  river  bed  moderate  the  rise  of 
the  floods.  If  values  of  M  ate  known  for  a  number  of  rivers,  they 
may  be  used  in  inferring  the  probable  discharge  of  other  similar  rivers. 
For  British  rivers  M  varies  from  O'JJ  for  a  small  stream  draining 
meadow  land  to  37  for  the  Tyne.  Generally  it  is  about  15  or  20. 
For  large  European  rivers  M  varies  from  16  for  the  Seine  to  67-5  for 
the  Danube.  For  the  NileM  "ii,  a  low  value  which  results  from  the 
immense  length  of  the  Nile  throughout  which  it  receives  no  affluent, 
and  probably  also  from  the  influence  of  lakes.  For  different  tribu- 
taries of  the  Mississippi  M  varies  from  13  to  56.  For  various  Indian 
rivers  it  varies  from  40  to  303,  this  variation  being  due  to  the  great 
variations  of  rainfall,  slope  and  character  of  Indian  rivers. 

In  some  of  the  tank  projects  in  India,  the  flood  discharge  has  been 
calculated  from  the  formula  D  =  C?n*,  where  D  is  the  discharge  in 
cubic  yards  per  hour  from  n  square  miles  erf  basin.  The  constant  C 
was  taken  =61,523  in  the  designs  for  the  Ekrooka  tank,  =75,000  on 
Ganges  and  Godavery  works,  and  =  10,000  on  Madras  worlw. 

{  125.  Action  of  a  Stream  on  iisBed.^lf  the  velocity  of  a  stream 
exceeds  a  certain  limit,  depending  on  its  size,  and  on  the  size,  heavi- 
ness, form  and  coherence  of  the 

material  of  which  its  bed  is  com-      -^tfrnB^mimsBamima^m^^ 
posed,    it    scours    its    bed    and 

carries    forward    the     materials.  ^,- J     --..,_ 

The  quantity  of  material  which  ^•'  "'-, 

a    given    stream    can   carry 

suspension  depends  on  the  e 

ana   density   of   the   particles   in  no.   129. 

suspension,    and    is    greater    as 

the  velocity  of  the  stream  is  greater.    If  in  one  part  of  its  course  the 

velocity  of  a  stream  is  great  enough  to  scour  the  bed  and  the  water 

becomes  loaded  with  silt,  and  in  a  subsequent  part  of  the  river's 

course  the   velocity  is   diminished,   then   part  oi   the   transported 

material   must  be  deposited.     Probably  deposit  and  scour  go  on 

simultaneously  over  tne  whole  river  bea,  but  in  some  parts  the  rate 

the  rate  of  deposit,  and 
in  other  parts  the  rate 
of  deposit  is  in  excess 
lit  the  rate  of  scour. 
Deep  streams  appear  to 
have  the  greatest  scour- 
ing power  at  any  given 
velocitv.  It  is  possible 
that  the  difference  is 
strictly  a  difference  of 
transporting,  r 


"^*" 


Fig.  130. 


.      of  scouring  action.    Let  fir.  129  represehta  section  of 

a  stream.  The  material  liftedat  a  will  be  diffused  through  the  mass  of 
the  stream  and  deposited  at  different  distances  down  stream.  The 
average  path  of  a  particle  lifted  at  a  will  be  some  such  curve  as  abc, 
and  the  aver^ce  distance  of  transport  each  time  a  particle  is  lifted 
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win  be  represented  by  a. 


In  a  deeper  51 


a  such  ae  that  ti 


iumed  the  same  as 
before,  the  average  distance  a'c'  of  transport  will  be  greater.  Con- 
sequently, although  the  scouring  action  may  be  identical  in  the  two 
fftreams,  the  velocity  of  transport  of  material  down  stream  is  greater 
as  the  depth  of  the  stream  is  greater.  The  effect  is  that  the  deep 
stream  excavates  its  bed  more  rapidly  than  the  shallow  stream. 

I  126.  Bottom  Velocity  at  jnhicn  Scour  commences. — The  following 
bottom  velocities  were  determined  by  P.  L,  G.  Dubuat  to  be  the 


with  stability  of  the  si 


n  velocities  o 
different  materials. 

Darcy  and  Bazin  ^ve,  for  the  relation  of  the  n 
and  bottom  velocity  ««. 

But 


Taking  a  mean  value  for  f,  we  get 

and  from  this  the  following  values  of  the  r 
tained : — 


nbed  for 
n  velocity  v„ 


I.  Soft  earth      .     .  . 

3.  Sand  '.'.'.'.'. 

4.  Gravel      .     .     .  . 

5.  Pebbles    .     .     .  . 

6.  Broken  stone,  flint  . 

7.  Chalk,  soft  shale 

8.  Rock  in  beds.     .  . 

9.  Hard  rock 


Bottom  Velocity      Mean  Velocity 


Surface 
Velocity. 

Mean 
Velocity. 

Bottom 
Velocity. 

Slimy  earth  or  brown  clay     .     . 

Firm  und    '.'.'.'.'.'.'. 

Boulder  bed      '.'.'.'.'.'. 

Stratified  rocks 

Hard  rocks 

it 

"■97 
4-00 
500 

7-28 

1400 

.36 
■75 
I-5J 

fS 

7-45 
1215 

■26 

■52 

10S6 

I  137.  J?e^tM*  0/ a  fifaff  Cftonni;/.— A  river  channel  is  said  to  be  in 
a  state  of  regime,  or  stability,  when  it  changes  little  in  draught  or 
form  in  a  series  of  years.  In  some  rivers  the  deepest  part  of  the 
channel  changes  its  position  perpetually,  and  is  seUlom  found  in  the 
same  place  in  two  succesMve  years.  The  sinuousness  of  the  river 
also  changes  by  the  erosion  of  the  banks,  so  that  in  time  the  position 
of  the  river  is  completely  altered.  In  other  rivers  the  change  from 
year  to  year  is  very  small,  but  probably  the  regime  is  never  perfectly 
stable  except  where  the  rivers  flow  over  a  rocky  bed. 

If  a  river  had  a  constant  discharge  it  would  gradually  modify  its 
bed  till  a  permanent  regime  was  established-    But  as  the  volume 


happen  if  by  artificial  means  the  erosion  of  the  banks  is  prevented. 
If  a  river  flows  in  soil  incapable  of  resisting  its  tendency  to  scour 
it  is  necessarily  sinuous  (J  107),  for  the  slightest  deflection  of  the 
current  to  either  side  logins  an  erosion  which  increases  progres- 
sively till  a  considerable  bend  is  formed.  If  such  a  river  is 
straightened  it  becomes  ^nuous  again  unless  its  banks  are  pro- 
tected from  scour. 

J  128.  Longitudinal  Section  0}  Riter  Bed. — The  declivity  of  rivers 
decreases  from  source  to  mouth.  In  their  higher  parts  rapid  and 
torrential,  flowing  over  beds  of  gravel  or  boulders,  they  enlarge  in 
volume  by  receiving  affluent  streams,  their  slope  diminishes,  their 
bed  consists  of  smaller  materials,  and  finally  they  reach  the  sea. 
Fig.  131  shows  the  length  in  miles,  and  the  surface  fall  in  feet  per 
mile,  of  the  Tyne  and  its  tributaries. 

The  decrease  of  the  slope  is  due  to  two  causes.  (l)  The  action  of 
the  transporting  power  of  the  water,  carrying  the  smallest  debris 
the  greatest  distance,  causes  the  bed  to  be  less  stable  near  the  mouth 
than  in  the  higher  parts  of  the  river;  and,  as  the  river  adjusts  its 
slope  to  the  stability  of  the  bed  by  scouring  or  increasii^  its  sinuous- 
ness when  the  slope  is  too  great,  and  by  silting  or  straightenii^  its 
course  if  the  slop«  is  too  small,  the  decreasing  stability  of  the  bed 
would  ccMncide  with  a  decreasing  slope,  (2)  The  increase  of  volume 
and  section  of  the  river  leads  to  a  decrease  of  slope;  for  the  larger 
the  section  the  less  slope  is  necessary  to  ensure  a  given  velocity. 

The  following  investigation,  though  it  relates  to  a  purely  arbitrary 
case,  is  not  without  interest.  Let  it  be  assumed,  to  make  the  con- 
ditions definite — (1)  that  a  river  flows  over  a  bed  of  uniform  reust- 
ance  to  scour,  and  let  it  be  further  assumed  that  to  maintain  stability 
the  velocity  of  the  river  in  these  circumstances  is  constant  from 
source  to  mouth;  (2)  suppose  the  sections  of  the  river  at  all  points 
are  similar,  so  that,  6  being  the  breadth  of  the  river  at  any  point,  its 
hydraulic  mean  depth  is  <»  and  its  section  is  cf,  where  a  and  c  are 
constants  applicable  to  all  parts  of  the  river;  (3)  let  us  further  assume 
that  the  discharge  increases  uniformly  in  consequence  of  the  supply 
from  affluents,  so  that,  if  /  is  the  length  of  the  river  from  its  source  to 
any  givea  point,  the 
discharge  there  will  be  1^-  j)  j^ 


discharged  is  constantly  changing,  and  therefore 
the  velocity,  silt  is  deposited  when  the  velocity 
decreases,  and  scour  goes  on  when  the  velocity 
increases  in  the  same  place.    When  the  scouring 
liderable,   a   perfect   balance 
between  the  two  is  rarely  established,  and  hence 
continual  variations  occur  in  the  form  of  the  river 
and  the  direction  of  its  currents.     In  other  cases, 
where  the  action  is  less  violent,  a  tolerable  balance  may  be  established, 
and  the  deepening  of  the  bed  by  scour  at  one  time  is  compensated  by 
the  alting  at  another.    In  that  case  the  general  regime  is  permanent, 
though  iteration  b  constantly  goii^  on.    This  is  more  likely  to 


Let  AB  (fig.  132)  be 
the  lon^tudinal  section 

of    theriver.    whose    hf  Fig.  133. 

source   ts   at   A;  and  ir  ■^ 

take  A  for  the  origin  of  | 

verticaland  horizontal  coordinates.  Let  C  be  a  point  whose  ordinates 
are  x  and  y,  and  let  the  river  at  C  have  the  breadth  h,  the  slope  t, 
and  the  velocity  c. 

Since  velocity  X  area  of  section  « discharge,  tc6'  =  jU,  or  6  — V  (.Mice). 
Hydraulic  mean  depth-o6=aV  (W/ct). 
But,  by  the  ordinary  formula  for  the  flow  of  rivers,  wi  —  fii'; 

But  i  is  the  tangent  of  the  ai^le  which  the  curve  at  C  makes  with 
the  axis  of  X,  and  is  therefore —ify/iix.  Also,  as  the  ^ope  is  small, 
(-AC-AD-I  nearly. 

and,  remembering  that  v  is  constant, 

y-(2rrf/a)V(«/fe); 
or  3^=constant  X  x; 

so  that  the  curve  is  a  common  parabola,  of  which  the  axis  is  hori- 
zontal and  the  vertex  at  the  source.  This  may  be  considered  an 
ideal  longitudinal  section,  to  which  actual  rivers  ap- 
proximate more  or  less,  with  exceptions  due  to  the  vary- 
mg  hardness  of  their  beds,  and  tne  irregular  manner  in 
which  their  volume  increases, 

S  129.  Surface  Level  of  River. — The  surface  level  of  a 
river  is  a  plane  changii^  constantly  in  portion  from 
changes  in  the  volume  of  water  discharged,  and  more 
slowly  from  changes  in  the  river  bed,  and  the  circum- 
stances affecting  the  drainage  into  the  river. 

For  the  purposes  of  the  engineer,  it  is  important  to 
determine  (i)  the  extreme  low  water  level,  (2)  the 
extreme  high  water  or  flood  level,  and  (3)  the  highest 
navigable  level. 

I.  Low    Water    Level    cannot    be    absolutely    known, 
because  a  river  reaches  its  lowest  level  onljf  at  rare  inter- 
vals, and  because  alterations  in  the  cultivation  of  the 
land,  the  drainage,  the  removal  of  forests,  the  removal 
or  erection  of  obstructions  in  the  river  bed,  Ac,  gradu- 
ally alter  the  conditions  of  (Uscharge.     The  lowest  level 
ol  which  records  can  be  found  is  taken  as  the  conven- 
tional or  approximate  low   water  level,  and  allowance  is 
made  for  possible  changes. 
2.  High  Water  or  r/oodiwei.— The  engineer  assumes  as  the  highest 
flood  level  the  highest  level  of  which  records  can  be  obtained.     In 
forminga  judgment  of  the  data  available,  it  must  be  remembered  that 
the  highest  level  at  one  point  of  a  river  is  not  always  simultaneous 
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with  the  attainment  of  the  highest  level  at  other  points,  and  that 
the  rise  Of  a  river  in  flood  is  very  different  in  different  parts  o(  its 
coune.  In  temperate  regions,  the  floods  of  rivers  seldom  rise  more 
than  20  ft.  above  low-water  level,  but  in  the  tropics  the  rise  of  floods 
is  greater, 

3.  Highest  NanigabU  Lewi. — When  the  river  rises  above  a  cenain 
level,  navigation  becomes  difficult  from  the  increase  of  the  velocity 
of  the  current,  or  from  submersion  of  the  tow  paths,  or  from  the  head- 
way under  bridges  becoming  insufficient.  Ordinarily  the  highest 
navigable  level  may  be  taken  to  be  that  at  which  the  river  begins  to 
overflow  ita  banks. 

S  130.  Rdatiw  Vaiue  ofDifftrenl  MateriaU  for  Submerged  Works  — 
That  the  power  of  water  to  remove  and  transport  different  materials 
depends  on  their  density  has  an  important  bearing  on  the  selection 
of  materials  for  submerged  works.  In  manv  cases,  as  in  the  aprons 
or  floorings  beneath  bridges,  or  in  front  of  locks  or  falls,  and  in  the 
formation  of  training  walls  and  breakwaters  by  pitrres  Ptrdus, 
which  have  to  resist  a  violent  current,  the  matenals  of  which  the 
structures  are  composed  should  be  of  such  a  sixe  and  weight  as  to 
be  able  individually  to  resist  the  scouring  action  of  the  water.  The 
heaviest  materials  will  therefore  be  the  test;  and  the  different  value 
of  materials  in  this  respect  will  appear  much  more  striking,  if  it  is 
remembered  that  all  materials  lose  part  of  their  weight  in  water. 
A  block  whose  volume  is  V  cubic  feet,  and  whose  density  in  air  is 
w  lb  per  cubic  foot,  weighs  in  air  wV  lb,  but  in  water  only  (w  —  62  -4.) 
V  lb. 
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Weight  of  a  Cub.  Ft.  in  lb.  1 

In  Air. 

U  Water. 

Basalt 

Brick 

Brickwork    .... 
Granite  and  limestone 
Sandstone         .     .     . 
Masonry      .... 

187-3 
J30-O 
iia-o 
170-0 

134-9 
67-6 
49-6 

107-6 

81-6 

53-6-81 -6 

i  131.  Inundation  Deposits  from  a  River. — When  a  river  carrying 
alt  periodically  overflows  its  banks,  it  deposits  silt  over  the  area 
flooded,  and  gradually  raises  the  surface  of  the  country.  The  silt  is 
deposited  in  greatest  abundance  where  the  water  first  leaves  the 
river.  It  hence  results  that  the  section  of  the  country  assumes  a 
peculiar  form,  the  river  flowing  in  a  trough  along  the  crest  of  a  ridge, 
from  which  the  land  slopes  downwards  on  both  sides.  The  silt 
deposited  from  the  water  forms  two  wedges,  having  their  thick  ends 
towards  the  river  (fig.  133). 


Fig.  133. 

This  is  strikingly  the  case  with  the  Mi) 
now  kept  from  flooding  immense  areas  by 
levees.  In  India,  the  term  deltaic  segment  is  sometimes  applied  to 
that  portion  of  a  river  running  through  deposits  formed  by  inunda- 
tion, and  having  this  characteristic  section.  The  ircigation  of  the 
country  in  this  case  is  very  easy;  a  comparatively  slight  raising  of 
the  river  surface  by  a  weir  or  annicut  gives  a  command  of  level 
which  permits  the  water  to  be  conveyed  to  any  part  of  the  district. 
i  132.  Delias. — The  name  delta  was  originally  given  to  the  A- 
shaped  portion  of  Lower  Egypt,  included  between  seven  branches  of 
the  Nile.  It  is  now  given  to  the  whole  of  the  alluvial  tracts  round 
river  mouths  formed  oy  depoation  of  sediment  from  the  river,  where 
its  velocity  is  checked  on  its  entrance  to  the  sea.  The  characteristic 
feature  of  these  alluvial  deltas  is  that  the  river  traverses  them,  not 
in  a  single  channel,  but  in  two  or  many  bifurcating  branches.  Each 
branch  has  a  tract  of  the  delta  under  its  influence,  and  gradually 
raises  the  surface  of  that  tract,  and  extends  it  seaward.  As  the  delta 
extends  itself  seaward,  the  conditions  of  discharge  through  the 
different  branches  change.  The  water  finds  the  passage  tnroueh 
one  of  the  branches  less  obstructed  than  through  the  others;  the 
velocity  and  scouring  action  in  that  branch  are  increased;  in  the 
others  they  diminish.  The  one  channel  graduall]^  absorbs  the  whole 
of  the  water  supply,  while  the  other  branches  silt  up.  But  as  the 
moutli  of  the  new  main  channel  extends  seaward  the  resistance  in- 
creases tmth  from  the  greater  length  of  the  channel  and  the  formation 
<rf  shoals  at  its  mouth,  and  the  river  tends  to  form  new  bifurcations 
AC  or  AD  (fig.  134),  and  one  of  these  may  in  time  become  the  main 
channel  of  the  river. 

5  133.  Field  Operations  preliminary  lo  a  Study  of  River  Imbroae- 
menl. — There  are  required  (i)  a  plan  of  the  river,  on  which  the 
positions  of  lines  of  levelling  and  cross  sections  arc  marked;  (2)  a 
lon^itudinai  section  and  numerous  cross  sections  of  the  river;  (3)  a 
eenes  of  gaugings  of  the  discharge  at  different  points  and  in  different 
conditions  of  the  river. 

Longiiudinai  Section. — This  requires  to  be  carried  out  with  great 
accuracy.    A  line  of  stakes  is  planted,  following  the 


river,  and  chained  and  levelled.  The  cross  sections  are  rrferred  to 
the  line  of  stakes,  both  as  to  position  and  direction.  The  determina- 
tion of  the  surface  slope  is  very  difEcult,  partly  from  its  extreme 
smallness,  partly  from  oscillation  of  the  water.  Cutiningham  recom- 
mends that  the  slope  be  taken  in  a  length  of  2000  ft.  by  four  umul- 
taneous  observations,  two  on  each  side  <rf  the  river. 

E  134.  Cross  Sections. — A  stake  is  planted  flush  with  the  water^  and 
its  level  relatively  to  some  point  on  the  line  of  levels  is  determined. 
Then  the  depth  of  the  water  is  determined  at  a  series  of  points  (if 


.Fig.  134, 


possible  at  uniform  distances)  in  a  line  starting  from  tlie  Make  and 
perpendicular  to  the  thread  of  the  stream.  To  obtain  these,  a  wire 
may  be  stretched  across  with  equal  distances  marked  on  it  by  hang- 
ing tags.  The  depth  at  each  of  these  tags  may  be  obtained  by  a 
lignt  wooden  staff,  with  a  disk-shaped  shoe  d.  to  6  in.  in  diameter. 
If  the  depth  is  great,  soundings  may  be  taken  by  a  chain  and  weight. 
To  ensure  lie  wire  being  perpendicular  to  the  thread  of  the  stream, 
it  is  desirable  to  stretch  two  other  wires  similarly  graduated,  one 
above  and  the  other  below,  at  a  distance  oi  ao  to  do  vds.  A 
number  of  floats  being  then  thrown  in,  it  is  observed  wnetner  they 
pass  the  same  graduation  on  each  wire. 

Forlaigeandrapidrivers  the  cross  section  is  obtained  by  sounding 
in  the  following  way.  Let  AC  (fig.  135)  be  the  line  on  which  sound- 
ings are  required.  A  base  line  AB  is  measured  out  at  right  angles 
to  AC,  and  ranging  staves  are  set  up  at  AB  and  at  D  in  line  with  AC. 
A  boat  is  allowed  to  drop  down  stream,  and,  at  the  moment  it  comes 
'     ■"         1th  AD,  the  lead  is 


dropped,  and  an  observer  in 

boat  takes,  with  a  box  sextant,  ^ 


AB. 


;   sounding  tin 


and,  if  the  boat  drops  down 
stream  slowly,  it  may  hang  near 
the  bottom,  so  that  the  observa- 
tion is  made  instantly.  In  ex- 
ten^ve  surveys  of  the  Missis- 
sippi observers  with  theodolites 
were  stationed  at  A  and  B.  The 
thpodoliie  at  A  was  directed 
towards  C,  that  at  B  was  kept 
on  the  boat.  When  the  boat 
came  on  the  line  AC,  the  ob- 
server at  A  signalled,  the  sound- 
ing line  was  dropped,  and  the  Fig.  135. 
observer  at  B  read  off  the  angle 

ABE.  By  repeating  observations  a  number  of  soundings  are  cA>- 
tained,  which  can  be  platted  in  thdr  proper  position,  and  the  form 
of  the  river  bed  drawn  by  connecting  the  extremities  of  the  lines. 
From  the  section  can  be  measured  the  sectional  area  of  the  stream 
Q  and  its  wetted  perimeter  xi  and  from  these  the  hydraulic  mean 
depth  m  can  be  calculated. 

8  135.  Measurement  of  the  Discharge  of  Rivers. — The  area  of  cross 
section  multiplied  by  the  mean  velocity  gives  the  discharge  of  the 
stream.  The  height  of  the  river  with  reference  to  some  fixed  mark 
should  be  noted  whenever  the  velocity  is  observed,  as  the  velocity 
and  area  of  cross  section  are  different  in  differest  states  of  the  river. 
To  determine  the  mean  velocity  various  methods  may  be  adopted; 
and,  since  no  method  is  fi^e  from  liability  to  error,  either  from  the 
difficulty  of  the  observations  or  from  uncertainty  as  to  the  ratio  of 
the  mean  velocitt'  to  the  velocity  observed,  it  is  desirable  that  more 
than  one  method  should  be  used. 

Instkumsnts  for  Measuring  the  Velocity  of  Water 

S  136.  Surface  Floats  are  convenient  for  determining  the  surface 
velocities  of  a  stream,  though  their  use  is  difficult  near  the  banks. 
The  floats  may  be  small  balls  of  wood,  of  wax  or  of  hollow  metal,  so 
loaded  ai  to  Boat  nearly  flush  with  the  water  surface.    To  render 
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them  vUible  they  may  have  a  vertical  painted  stem.  In  cxpcri- 
mjntB  on  the  Seine,  cork  balls  i)  in.  diameter  were  used,  loaded  to 
float  flush  with  the  water,  and  provided  with  a  stem.  In  A.  J.  C. 
CunninEharn's  observationa  at  Roorliee,  the  floats  were  thin  circular 
disks  olEnaliBh  deal,  3  in.  diameter  and  ]  in.  thick.  For  obscrva- 
tioni  near  the  banks,  noats  I  in.  diameter  and  i  in.  thick  were  used. 
To  tender  them  visible  a  tuft  of  cotton  wool  was  used  loosely  hxed 
in  a  hole  at  the  centre. 

The  velocity  is  obtained  by  allowing  the  float  to  be  carried  down, 
and  noting  the  time  of  passage  over  a  measured  lenph  of  the  stream. 
If  V  is  the  velocity  of  any  float,  t  the  time  of  passing  over  a  length 
I,  then  v  —  llt.  To  mark  out  distinctly  the  length  of  stream  over 
which  the  floats  pau,  two  ropes  may  be  stretched  across  the  stream 
at  a  distance  apart,  which  varies  usually  from  50  to  250  ft.,  according 
to  the  siw!  and  rapidity  of  the  river.  In  the  Roorkee  expriment» 
a  length  of  run  of  soft,  was  found  beat  for  the  central  two-fifths  of  the 
width,  and  a;  ft.  for  the  remainder,  except  very  close  to  the  banks, 
where  the  run  was  made  13\  ft  only.  The  longer  the  run  the  less 
is  the  proportionate  error  of  the  time  observations,  but  on  the  other 
hand  the  greater  the  deviation  of  the  floats  from  a  straight  coursi- 
parallel  to  the  axis  of  the  stream.  To  mark  the  precise  position  at 
which  the  floats  cross  the  ropes,  Cunnineham  used  short  white  rope 
pendants,  hanging  so  as  nearly  to  touch  tne  surface  of  ihe  water.  In 
this  case  the  streams  were  80  to  180  ft.  in  width.  In  wider  streams  the 
use  of  ropes  tomarkthelcngthof  run  is  impossible,  and  recourse  must 
be  had  to  box  sextants  or  theodolites  to  mark  the  path  of  the  floats. 

Let  AB  (fig.  136)  be  a  measured  base  line  strictly  parallel  to  the 
thread  of  the  stream,  and  AA,,  BBi  lines  at  right  angles  to  AB 
marked  out  by  ranging  rods  at  Ai  and 
Bi.     Suppose  observers  stationed  at  A 
A  ,  and  B  with  sextants  or  theodolites,  and 

f^'"  '    let  CD  be  the  path  of  any  float  down 

stream.     As  the  float  approaches  AAi, 
the  observer  at  B  keeps  it  on  the  cross  wire 
of  his  instrument.    The  tdtserver  at  A 
■  observes  the  instant  of  the  float  reaching 

I  the  line  AAi,  and  signals  to  B  who  then 

I  reads  off  the  angle  ABC.    Similarly,  as 

I  the  float  approaches  BBj,  the  observer 

j  at  A  keeps  it  in  ^ght,  and  when  signalled 

to  by  B  reads  the  angle  BAD.  The  data 
]     ■  BO  obtained  are  sufiicient  for  plotting 

I  ,'  the  path  of  the  float  and  detM-mining 

[ /  the  distances  AC,  BD. 

^_.  ,        The  time  taken  by  the  float  in  passing 

j^  I    over  the  measured  distance  may  be  ob- 

served by  a  chronograph,  startrai  as  the 
float  passes  the  upper  rope  or  line,  and 
Fig.  136.  stopped   when  it  passes  the   lower.     In 

Cunningham's  observations  two  chrono- 
mrtcn  were  sometimes  used,  the  time  of  passing  one  end  of  the  run 
being  noted  on  one,  and  tliat  of  passing  the  other  end  of  the  run 
being  noted  on  the  other.  The  chronometers  were  compared 
immediately  before  the  observations.  In  other  cases  a  single 
chronometer  was  used  placed  midway  of  the  run.  The  moment  of 
the  floats  passing  the  ends  of  the  run  was  signalled  to  a  time- 
keeper at  tne  chronometer  by  shouting.  It  was  found  quite  pos- 
sible to  count  the  chronometer  beats  to  the  nearest  half  second, 
and  in  some  cases  to  the  nearest  quarter  second. 

S  137.  Sub-sitrface  Floats. — The  vdocitv  at  different  depths  below 
the  surface  of  n  stresm  may  be  obtained  by  sub-surface  floats,  uxd 
pret-iaety  in  the  same  way  as  surface  floats.  The  most  usual  ariange- 
menl  is  to  have  a  large  float,  of  slightly  greater  density  than  water, 
connected  with  a  small  and  very  light  surface  float.  The  motion 
of  the  combined  arrangement  is  not 
.  sensibly  different  from  that  of  the  large 
;  float,  and  the  small  surface  float  enables 
'  an  observer  to  note  the  path  and  velo- 
city of  the  sub-surface  float     The  in- 

objection.  If  the  large  submerged 
float  is  made  of  very  ncarlv  the  same 
density  as  water,  then  it  is  liable  to  be 
thrown  upwards  by  ver>'  alight  eddies 
in  the  water,  and  it  does  not  maintain 
its  position  at  the  depth  at  which  it  is 
intended  to  float.  On  the  other  band, 
if  the  lar^  float  is  made  sensibly 
heavier  than  water,  the  indicating  or 
surface  float  must  be  made  rather  lai^, 
and  then  it  to  some  extent  influences 
the  motion  of  the  submerged  float. 
Fir-  137  shows  one  form  of  sub- 
surface float.     It  condsts  of  a  couple 


Fig.  137. 


wire  or  cwil.  As  the  tin  alone  makes  a  heavj-  submerged  float,  it  ._ 
boHiT  to  alt.ich  to  the  tin  float  some  pieces  of  wood  to  diminish  its 
weight  in  water.    Fig.  138  shows  the  form  of  submerged  float  used 


b^  Cunningham.     It  consists  of  a  hollow  metal  ball  connected  to  a 
slice  of  cork,  which  serves  as  the  surface  float. 

5  138.  Tviin  Floats. — Suppose  two  equal  and  similar  floats  (Fg.  139) 
connected  by  a  wire.  Let  one  float  be  a  little  lighter  and  the  other 
a  little  heavier  than  water.     Then  the  velocity  of  the  combined 


Fig.  139. 

e  velocity  and  the  velocity  at  tt 

tima.  which  is  detemiined  by  tl 


Fig.  138. 

floats  will  be  the  mean  of  the  surface  vi 

depth  at  which  the  heavier  float  swims,  which  is  detemiined  by  tl 
Icnath  of  the  connecting  wire.     Thus  if  v,  is  the  surface  velocity 
and  Kj  the  velocity  at  the  depth  to  which  the  lower  float  is  sunk,  the 
velccity  of  the  combined  floats  will  be 

Consequently,  if  t>  is  observed,  and  v,  determined  by  an  experiment 
with  a  single  float. 


float  gives  better  results  than 
fig.  140- 


According  to  Cunningham, 
the  Eul>-surface  float. 

I  139.    Velccity  Rods. — Another  form  of  float  is  shown  in 
This  consists  of  a  cylindrical  rod  loaded  at  the  lower  end 
float  nearly  vertical  in  water.    A  wooden  rod,  with  a  metal  cap 
bottom  in  which  shot  can  be  placed, 
iinswcrs  better  than  anything  else,  and 
sometimes  the  wooden  rod  is  made  in 
lengths,  which  can  be  screwed  together 
so  as  to  suit  streams  of  different  depths. 
A  tuft  of  cotton  wool  at  the  top  serves 
to  make  the  float   more  easily  visible. 
Such  a  rod.  so  adjusted  in  length  that  it 
sinks  nearly  to  tne  bed  of  the  stream, 
gives  directly  the  mean  velocity  of  the 
whole  vertical  section  in  which  it  floats. 

S  140,  Recy's  Current  Meter.— No  in- 
strument has  been  so  much  used  in 
directly  determining  the  velocity  of  a 
stream  at  a  given  point  as  the  screw 
current  meter.  Of  this  there  are  a 
down  varieties  at  least.  As  an  example 
of  the  instrument  in  its  simplest  form, 
Revy's  metermay  be  selected.  This  is  an 
ordinary  screw  meter  of  a  larger  siie  than 
usual,  more  carefully  made,  and  with  its 
details  carefully  studied  (figs.  141,  142),    ~'  piQ_  ^^ 

It  was  designed  after  experience  in  gaug- 
ing the  great  South  American  rivers.  The  screw,  which  is  actuated  by 
the  water,  is  6  in.  in  diameter,  and  is  of  the  type  of  the  Griffiths  screw- 
used  in  ships.  The  hollow  spherical  boss  serves  to  make  the  weight  of 
the  screw  sensibly  equal  to  its  displacement,  so  that  friction  is  much 
reduced.  On  the  axis  aa  of  the  screw  is  a  worm  which  drives  the 
counter.  This  consists  of  two  worm  wheels  g  and  h  fixed  on  a  common 
axis.  The  worm  wheels  are  carried  on  a  frame  attached  to  the  pin  /. 
By  means  of  a  string  attached  to  I  they  can  be  pulled  into  gear  with 
the  worm,  or  dropped  out  of  gear  and  stopped  at  any  instant.  A 
nut  «  can  be  screwed  up,  if  necessary,  to  keep  the  counter  per- 
manently in  gear.  The  worm  is  two-threaded,  and  the  worm  wheel 
;  has  200  teeth.  Consequently  it  makes  one  rotation  for  loo  rota- 
tions of  the  screw,  and  the  number  of  rotations  up  to  100  is  marked 
by  the  passage  of  the  graduations  on  its  edge  in  front  of  a  fixed  index. 
The  second  worm  wheel  has  106  teeth,  and  its  edge  is  divided  into 
49  divisions.  Hence  it  falls  behind  the  first  wheel  one  division  for  a 
complete  rotation  of  the  latter.  The  number  of  hundreds  of  rota- 
tions of  the  screw  are  therefore  shown  by  the  number  (rf  divisions  on 
h  passed  over  by  an  index  fixed  to  ;.  One  diflicully  in  the  use  of  the 
ordinan-  screw  meter  is  that  particles  of  grit,  getting  into  the  woriting 
iblv  alter  the  friction,  and  therefore  the  speed  of  the 
Re\T  obviates  this  hv  enclosing  the  counter  in  a  brass  box 
with  a  glass  face.  This  box  is  filled  with  pure  water,  which  ensures  a 
constant  coefficient  of  friction  for  the  rubbing  parts,  and  prevents  anj- 
mud  or  grit  finding  its  way  in.  In  order  that  the  meter  may  plareitself 
with  the  axis  parallel  to  the  current,  it  is  pivoted  on  a  vertical  axis 
and  directed  by  a  large  vane  shown  in  fig,  142,    To  give  the  v 
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more  directing  power  the  vertical  axis,  is  nearer  the  kicw  than  in 
ordinary  meters,  and  the  vane  is  lai^r.  A  second  horizontal  vane  is 
attached  by  the  screws  x,  x,  the  object  of  which  is  to  allow  the  meter 
to  rest  on  tlie  ground  without  the  motion  of  the  screw  b«ng  inter- 
fered with.   The  string  or  wire  for  starting  and  stoppii^  the  meter  is 


Fig,  141. — Scale  i  full  size, 
carried  through  the  centre  of  the  vertical  axis,  so  that  the  strain  on 
it  may  not  tend  to  pull  the  meter  oblique  to  the  current.  TTie  pitch 
of  the  screw  is  about  9  in.  The  screws  at  x  serve  for  filling  the  meter 
with  water.  TTie  whole  smparatus  is  fixed  to  a  rod  (fig.  142),  of  a 
length  proportionate  to  the  depth,  or  for  very  ^n'eat  depths  it  is 
fixed  to  a  wrighted  bar  lowered  bv  ropes,  a  plan  invented  Dy  Revy. 
The  instrument  b  generally  used  thus.  The  reading  of  the  counter  is 
noted,  and  it  ia  put  out  of  gear.  The  meter  is 
then  lowered  into  the  water  to  the  required 
posirion  from  a.  platform  between  two  boats, 
or  better  from  a  temporary  bridge.  Then  the 
counter  is  put  into  gear  for  one,  two  or  five 
minutes.  Lastly,  the  instrument  is  raised 
and  the  counter  again  read.  The  velocity  is 
deduced  from  the  number  of  rotations  in  unit 
time  by  the  formulae  given  below.  For 
surface  velocities  the  counter  may  be  kept 
permanently  in  gear,  the  screw  being  started 
and  stopped  by  hand. 

S  141.  The  Hatlacker  Current  Meter. — In 
this  the  ordinary  counting  apparatus  is  aban- 
doned. A  worm  drives  a  worm  wheel,  which 
makes  an  electrical  contact  once  for  each  100 
rotations  of  the  worm-  This  contact  gives  a 
signal  above  water.  With  this  arrangement, 
a  series  of  velocity  observations  can  be  made, 
without  removing  the  instrument  from  the 
water,  and  a  number  of  practical  difficulties 
attending  the  accurate  starting  and  stopping 
of  the  ordinary  counter  are  entirely  got  rid 
of.  Fig.  143  shows  the  meter.  The  worm 
wheel  s  makes  one  rotation  for  loo  of  the 
screw.  A  pin  moving  the  lever  x  makes  the 
electrical  contact.  The  wires  &,  c  are  led 
through  a  gas  pipe  8:  this  al^o  serves  lo 
adjust  the  meter  to  ariy  required  position  on 
the  wooden  rod  dd.  The  rudder  or  vane  is 
shown  at  WH.  The  galvanic  current  acts  on 
the  electromagnet  m,  which  is  fixed  in  a 
small  metal  box  containing  also  the  battery. 
The  magnet  exposes  and  withdraws  a  coloured 
disk  at  an  opening  in  the  cover  of  the  box. 

5    143.  Amsler   Laffon   Current   Meter, — A 

very  convenient  and  accurate  current  meter 

is  constructed  by  Amaler  l^fFon  of  SchafT- 

hausen.     This  can  be   used  on  a  rod,   and 

put  into  and  out  of  gear  by  a  ratchet.    The 

lis  case  is  that  there  is  a  double  ratchet,  so  that 

'  stringputs  the  counter  into  gear  and  a  second 

;ear.     The  string  may  be  slack  during  the  action 

and    there    is    fcss    uncertainty    than    when    the 


peculiarity  ii 
tnte   pull    on 


counter  has  to  be  held  in  gear.  For  deep  streams  the  meter  A  is 
suspended  by  a  wire  with  a  heavy  lenticular  weight  below  (tie.  1^). 
The  wire  is  payed  out  from  a  small  winch  D,  with  an  index  snowmg 
the  depth  of  the  meter,  and  passes  over  a  pulley  B.  The  meter  is  in 
gimbals  and  is  directed  by  a  conical  rudder  which  keeps  it  facing  the 
stream  with  its  axis  horizontal.  There  is  an  electric  circuit  from  a 
battery  C  through  the  meter,  and  a  contact  is  made  closing  the  circuit 
every  100  revolutions.    The  moment  the  circuit  closes  a  bell  rings. 


also  closed  and  the  bell  rings.    It  is  easy  to  distin^ish  the  c< 

rii^  when  the  ground  is  reached  from  the  short  nng  when  the  counter 

signals.    A  convenient  winch  for  the  wire  is  so  graduated  that  if 
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set  when  the  axis  of  the  meter  is  at  the  water  surface  it  indicates  at 
any  moment  the  depth  of  the  meter  below  the  surface.  Fig.  144 
shows  the  meter  as  used  on  a  boat.  It  is  a  very  convenient  instru- 
ment for  obtaining  the  velocity  at  different  depths  and  can  also  be 
used  as  a  sounding  instrument. 

I  143.  Delerminalion  of  the  Lotficienls  of  the  Current  Afeiw.— Sup- 
pose a  series  of  observations  has  been  made  by  towing  the  meter  m 
still  water  at  different  speeds,  and  that  it  is  required  to  ascertain  from 
these  the  constants  of  tne  meter.  If  v  is  the  velocity  of  the  water  and 
«  the  observed  number  of  rotations  per  second,  let 

v  =  a+pn  (i) 

where  a  and  $  are  constants.  Now  let  the  meter  be  towed  over  a 
measured  distance  L,  and  let  N  be  the  revolutions  of  the  meter  and 
<  the  time  of  transit.  Then  the  speed  of  the  meter  relatively  10  the 
water  is  L//-P  feet  per  second,  and  the  number  of  revolutions  per 
second  is  N/(  =h.  Suppo^  m  observations  have  been  made  in  this 
way,  furnishing  corresponding  values  of  r  and  »,  the  speed  in  each 
trial  being  as  unilorm  as  possible, 

2n«=fii+fH+  ... 
2w=Pi+W+   .    .    . 
Snv^niBi+noiA-   ■    ■    ■ 
Irf-„J+nJ-(-    ,    ,    , 
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of  the  constants  a  and  0  in  (i)>  by  the 


tON  STREAMS 

stream  and  to  check  oadUations  of  the  water  cotumii.    Let  the 

difference  of  level  of  a  pair  of  tubes  A  and  B  (fig,  145)  be  taken  to  be 
A  =  jb'/2f ,  then  A  may  be  taken  to  be  a  corrective  coefficient  whose 
value  in  well-shaped  ingtruments  is  very  nearly  unity.  By  placine 
his  instrument  in  front  of  a  boat  towed  through  water  Darey  found 
ife  =  i'034;  by  placing  the  instrument  in  a  stream  the  velocity  of 
which  had  been  ascertained  by  floats,  he  found  k  ^  i  -006 ;  by  readings 
taken  in  different  parts  of  the  section  of  a  canal  in  whicnaknown 
volume  of  water  was  flowing,  he  found  A"0-9g3.  He  believed  the 
first  value  to  be  too  high  in  con- 
sequence of  the  disturbance  caused 
by  the  boat.  The  mean  of  the  other 
two  values  is  almost  exactly  unity 
(RechtTchts  hydrauiiques,  I>arcy  and 
Bazin.  1865,0.  63}.  W.B.Gregory 
used  somewhat  differently  formed 
!*itot  tubes  for  whkh  the  t  —  i  (Am. 
StK.  iiech.  Eng.,  1903,  25),  T.  E, 
Stanton  used  a  Pitot  tube  in  deter- 
mini Dg  the  velocity  of  an  air  current, 
and  ^r  his  instrument  he  found 
A- 1-030  toft  =  1032  ("On  the  Re- 
sistance of  Plane  Surfaces  in  a 
Current  of  Air,"   Proc.   Inst.   Cw. 


Eni 


«S.,  1904,  156). 
One  objection  ti 
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which  the  resistance  of  shl^  models  is  ascertained.    In  that  case  the 
data  ar«  found  with  exceptional  accuracy. 

f  144.  Darcy  Gauge  or  modified  Pitot  Tube. — A  very  old  instru- 
ment for  measuring  velocities,  invented  by  Henri  Fitot  jn  1730 
(Hisloire  de  I'Acadimie  des  Sciencei,  1732,  p.  376),  consisted  sm)>ly 
of  a  vertical  glass  tube  with  a  right-angled  bend,  placed  so  that  its 
mouth  was  normal  to  the  direction  of  l^w  (fig.  145). 

The  impact  of  the  stream  on  the  mouth  of  the  tube  balances  a 

column  in  the  tube,  the  height  of  which  is  approximately  A  —  i'/ag, 

where  v  is  the  velocity 

~  " "  t  the  depth  *,     Placed 

'  '    '   1  mouth  parallel 

tream  the  water 


othe 
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the  mouth  of  the  tube  so  as  to  form 
case  he  found  by  experiment 

But  there  is  mote  disturbance  of  the  si 
make  the  mouth  of  the  tube  very  small  U. 


inude  the  tube 
at  the  same  level 
surface  of  the  stream, 
and  turned  with  the 
mouth  down  stream,  the 
Auid  sinks  a  depth 
h' =  v'J2g  nearly,  though 
the  tube  in  that  case 
interferes  with  the  free 
flow  of  the  lii^uid  and 
somewhat  modifies  the 
result.  Pitot  expanded 
funnel  or  bell  mouth.    In  that 


'&»= 


;  objection  to  the  Pitot  tube 
its  original  form  was  the  great 
difficulty  and  inconvenience  of 
reading  the  height  k  in  the  imme- 
diate neighbourhood  of  the  stream 
surface.  This  is  obviated  in  the 
Darcy  gauge,  which  can  be  removed 
from  the  stream  to  be  read. 

Fig.  146  shows  a  Darcy  gauge. 
It    consists    of    two    Pitot    tubes 
ha\-ing  their  mouths  at  ligiit  angles. 
Id  the  instrument  shown,  the  two 
tubes,    formed    of    copper   in    the 
lower  part,  are  united  into  one  for 
strength,  and  the  mouths  of  the 
tubes  open  vertically  and  horizon- 
tally.   The  upper  part  <rf  the  tubes 
is  o{  glass,  and  they  are  provided 
with  a  brass  scale  and  two  verniers 
b,  b.    The  whole  instrument  is  sup- 
ported on  a  vertical  rod  or  small  pue 
AA,  the  fixing  at  B  permitting  the 
instrument  to  be  adjusted  to  any 
hdght  on  the  rod,  and  at  the  same 
time  allowing  free  rotation,  so  that 
it  can  be  held  parallel  to  the  current. 
At  e  is  a  two-way  cock,  which  can 
be  opened  or  closed  by  cords.     If 
this  IS  shut,  the  instrument  can  be 
lifted  out  ot  the  stream  for  reading. 
The  glass  tubes  are  connected  at 
top  by  a  brass  fixing,  with  a  stop 
cock  a,  and  a  flexHile  tube  and 
mouthpiece  m.     The  use  of  this  is 
as  follows.     If  the  velocity  is  re- 
quired at  a  point  near  the  surface  of  the  stream,  one  at  least  of 
the  water  columns  would  be  below  the  level  at  which  it  could  be 
read.     It  would  be  in  the  copper  part  of  the  instrument.    Suppose 
then  a  little  air  is  sucked  out  by  the  tube   m,  and  the  cock  a 
closed,  the  two  columns  will  be  forced  up  an  amount  correspond- 
ing to  the  difference  between  atmoH>heric  pressure  and  that  u  the 
tubes.    But  the  diSerencc  of  level  will  remain  unaltered. 

When  the  velocities  to  be  measured  are  not  very  small,  this  instru- 
ment is  an  admirable  one.  It  requires  observation  only  of  a  single 
linear  quantity,  and  does  not  require  any  time  observation.  Tne 
law  connecting  the  velocity  and  the  observed  height  is  a  rational 
one,  and  it  is  not  absolutely  necessary  to  make  any  experiments  on 
the  coefficient  of  the  instrument.  If  we  take  v  =  k-^(2gh),  then  it 
appears  from  Darcy's  eroeriments  that  for  a  well-formed  instrument 
k  does  not  sensibly  differ  from  unity.  It  gives  the  velocitv  at  a 
definite  point  in  the  stream.  The  chief  difficulty  arises  from  tne  fact 
that  at  any  given  point  in  a  stream  the  velocity  is  not  absolutely 
constant,  but  varies  a  little  from  moment  to  moment.  Darcy  in 
some  of  his  experiments  took  several  readings,  and  deduced  the 
velocity  from  the  mean  of  the  highest  and  lowest. 

5  145.  Ptirodii  Hydrod^fnamometer. — This  consists  of  a  frame 
abed  (fig.  147)  placed  vertically  in  the  stream,  and  of  a  height  not 
less  than  the  stream's  depth.  The  two  vertical  members  of  this 
frame  arc  connected  by  cross  bars,  and  united  above  water  by  a 
circular  bar,  situated  in  the  vertical  plane  and  carrying  a  horizontal 
graduated  circle  ef.  This  whole  system  is  movable  round  its  axis, 
being  suspended  on  a  pivot  at  g  connected  with  the  fixed  support 
mn.  Other  horiaontal  arms  serve  as  guides.  The  central  vertical 
rod  ^r  forms  a  torsion  rod,  being  fixed  at  r  to  the  frame  abed,  and, 
passmg  freely  upivanis  through  the  guides,  it  cames  a  horizontal 


Digitized  by 


Google 


AND  RIVERS] 

needle  moving  over  the  graduated  circle  ef.  The  support  j,  which 
carrieB  the  apparatus,  also  recetves  in  a  tubiilar  guide  tne  end  of  the 
torsion  rod  gr  and  a  set  screw  for  fbane  the  upper  end  of  the  torsion 
rod  when  necessary.  The  impulse  of  the  stream  of  water  ia  received 
on  a  circular  disk  x,  \a  the  plane  of  the  torsion  rod  and  the  frame 
t^d.  To  raise  and  lower  the  apparatus  easily,  it  is  not  fixed  directly 
to  the  rod  mn,  but  to  a  tube  «  sliding  on  m-n. 

Suppose  the  apparatus  arranged  so  that  the  disk  x  is  at  that  \eve\ 
in  the  stream  where  the  velocity  is  to  be  determined.    The  plane 
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Then 


abci  is  placed  parallel  to  the  direction  of  motion  of  the 
the  disk  X  (actmg  as  a  rudder)  will  place  itself  parallel  lu  mc  sheuih 
on  the  down  stream  Mde  of  the  frame.  The  torsion  rod  will  be  un- 
strained, and  the  needle  will  be  at  zero  on  the  graduated  circle. 
It,  then,  the  instrument  is  turned  by  pressing  the  needle,  till  the  plane 
<Acd  of  the  disk  and  the  zero  of  the  graduated  circle  is  at  right  angles 
to  the  stream,  the  torsion  rod  will  be  twisted  through  an  angle  which 
1%  the  normal  Impulse  of  the  stream  on  the  disk  x.    That  angle 


will  be  given  by  the  distance  of  the  needle  from  zero.  Observation 
shows  that  the  velocity  of  the  water  at  a.  given  point  b  not  constant. 
It  varies  between  limits  more  or  less  wide.  When  the  apparatus  is 
nearly  in  its  right  position,  the  set  screw  at  £  is  made  to  cUmp  the 
torsion  spring.  Then  the  needle  is  fixed,  and  the  apparatus  cairying 
the  graduated  circle  oscillates.     It 

ia  not,  then,  difficult  to  note  the  [  \n 

mean  angle  marked  by  the  needle.  ~\ 

Let  T  be. the  radius  of  the  tor^on  i  I 

rod.  I  its  length  from  the  needle 
over  ef  to  r,  and  n  the  observed 
torsion  ai^le.  Then  the  moment 
of  the  couple  due  to  the  molecular 
forces  in  tne  toraion  rod  is 

M-E,Ia/f; 
where  Ei  is  the  modulus  of  elas- 
ticity for  torsion,  and  I  the  polar 
moment  of  inertia  of  the  section  of 
the  rod.     If  the  rod  is  of  circular 
section,   I  =  iirT'.    Let  R  be  the 
radius    of    the    disk,    and    b    its 
leverage,   or   the   distance   of    its 
centre  from  the  axis  of  the  torsion 
rod.    The  moment  of  the  pressure 
of  the  water  on  the  disk  is 
Fi  =  ft6{G/3()iRV, 
where  G  is  the  heaviness  of  water 
and  k  an  experimental  coefficient. 
Then 

E,I<L//-j!(.(G/2g)irRV. 
For  any  given  instrument, 

«-eV«. 
where  c  is  a  constant  coeSicicnt  for 
the  instrument.  _ 

The  instrument  as  constructed  had  three  didcs  which  could  be 
used  at  will.    Their  radii  and  leverages  were  in  feet 


1 

T'W^ 

Fig.  147. 


A  disk 


3?d 


-   0053 
.   0-105 


For  a  thin  circular  plate,  the  coefficient  *=i-i2.    In  tiie  actual 
instrument  the  torsion  rod  was  a  brass  wire  o-o6  in.  diameter  and 
6^  ft.  long.    Suppoung  a  measured  in  degrees,  we  get  by  calculation 
J'=o-335Va;o-ii5Va;  o-o4aV»' 

Very  careful  experiments  were  made  with  the  instrument.     It 

was  fixed   Co  a  wooden  turning  bridge-  revolving  over  a  circular 

channel  of  2  ft.  width,  and  about  76  fti  tcircuroferential  length.  An 

allowance  was  made  iix  the  slight  current  produced  in  the  channel. 

These  experiments  gave  for  the  coefficient  e,  in  the  formulae  =  cVk, 

lat  disk,  e  =  o-3Iz6  for  velocities  of  3  to  16  ft. 

2nd    ..  0-II77   „         „  ii»3i      „ 

3rd     „  0-0349   ..         pp  less  than  ij 

The  instrument  is  preferable  to  the  current  meter  in  giving  the 
velocity  in  terms  of  a  ^ngle  observed  quantity,  the  angle  of  torsion, 
while  the  current  meter  involves  the  observation  of  two  quantities, 
the  number  of  rotations  and  the  time.  The  current  meter,  except 
in  some  improved  forms,  must  be  withdrawn  fronl  the  water  to  read 
the  result  of  each  experiment,  and  the  law  connecting  the  velocity 
and  number  of  rotations  of  a  current  meter  is  less  well-determined 
than,  that  connecting  the  pressure  on  a  disk  and  the  torsion  of  the 
wire  of  a  hydrodynamomcter. 

The  Pitot  tube,  like  the  hydrodynamometer,  does  not  require  a 
time  observation.  But,  where  the  velocity  is  a  varying  one,  and 
consequently  the  columns  of  water  in  the  Pitot  tube  are  oscillating, 
there  IS  room  for  doubt  as  to  whether,  at  any  given  moment  of  clodne 
the  cock,  the  difference  of.  level  exactly  measures  the  impulse  01 
the  stream  at  the  moment.  The  Pitot  tuoe  also  fails  to  give  measur- 
able indications  of  very  low  velocities. 

Processes  Fob  Gauging  Streams 

5  146.  Goagin;  by  Observation  of  the  Maximum  Surface  Velocity. — 
The  method  of  gauging  which  involves  the  least  trouble  is  Co  deter- 
mine the  surface  velocity  at  the  thread  of  the  stream,  and  to  deduce 
from  it  the  mean  velocity  of  the  whole  cross  section.  The  1 
surface  velocity  may  be  determined  by  floats  or  by  a  cum 
Unfortunately  the  ratio  of  the  maximum  surface  to  the  n 
city  is  ejttremely  variable.  Thus  putting  Vc  for  the  surface  velocity 
at  the  thread  of  the  stream,  and  Vn  for  the  mean  velocity  of  the  whole 
cross  section,  v„lv,  has  been  found  to  have  the  following  values: — 


Destrem  and  De  Prony,  experiments  on  the  Neva 

Boileau.  experiments  on  canals 

Baumgartner,  experiments  on  the  Garonne 

Brtlnings  (mean) 

Cunningham,  Solani  aqueduct 0-833 
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Various  fomwlae,  cither  empiricat  or  bued  on  some  theory  of  the 
vertical  and  horiiontal  velocity  curves,  have  been  proponed  for 
determinini  the  ratio  i^/tb.  Buin  found  from  hU  experiments  the 
empirical  expresuon 


determine  the  discl^i^  either  daily  or  at  other  intervah  of  time, 
while  the  depth  and  consequently  the  mean  velocity  is  varying. 
Cunningham  {Roorhte  Prof.  Papers,  iv.  47),  has  shown  that, 
for  a  given  part  of  such  a  stream,  where  the  bed  is  regular  and  of 
permanent  section,  a  simple  formula  may  be  found  for  the  variation 
of  the  centra!  surface  velocity  with  the  depth.  When  once  the 
constants  of  this  formula  have  been  determined  by  measuring;  the 
central  surface  velocity  and  depth,  in  different  conditions  of  the 
stream,  the  surface  velocity  can  be  obtained  by  umpty  observing  the 
deptli  of  the  stream,  and  from  this  the  mean  velocity  and  discharge 
can  be  calculated.  Let  i  be  the  depth  of  the  stream,  and  Ed  the  surface 
velocity,  both  measured  at  the  thread  of  the  stream.  Then  vf  =  cz; 
where  c  is  a  constant  which  for  the  Solani  aqueduct  had  the  values 
1-9  to  X,  the  depths  being  6  to  10  ft.,  and  the  velocities  3!  to  ^  ft. 
Without  any  assumption  of  a  formula,  however,  the  surface  velocities, 
or  still  better  the  mean  velocities,  for  different  conditions  ot  the 
stream  may  be  plotted  on  a  diagram  in  which  the  abscissae  are  depths 
and  the  ordinates  velocities.  The  continuous  curve  through  points  so 
found  would  then  always  give  the  velocity  for  any  observed  depth  of 
the  stream,  without  the  need  of  making  any  new  float  or  current 
meter  obBervations. 

I  l^^.  Mean  Velocity  determined  by  observiwt  a  Series  of  Sarfaa 
Vaoctliei. — The  ratio  of  the  mean  velocity  to  the  surface  velocity 
in  one  longitudinal  section  is  better  ascertained  than  the  ratio  of 
the  centralsurface  velocity  to  the  mean  velocity  of  the  whole  cross 
sectbn.  Suppose  the  river  divided  into  a  number  of  compartments 
by  equidistant  longitudinal  planes,  and  the  surface  velocity  observed 
in  each  compartment.  From  this  the  mean  velocity  in  each  com- 
partment and  the  discharoe  can  be  calculated.  The  sum  of  the 
partial  discharges  will  be  the  total  discharge  of  the  stream.  When 
wires  or  ropes  can  be  stt«tched  across  the  stream,  the  compartments 
can  be  marked  out  by  tags  attached  to  them.  Suppose  two  such 
ropes  stretched  across  the  stream,  and  floats  dropped  in  above  the 
upper  rope.  By  observinr  within  which  compartment  the  path  of 
the  float  lies,  and  noting  tlie  time  of  transit  between  the  ropes,  the 
surface  velocity  in  each  compartment  can  be  ascertained.  The 
mean  velocity  id  each  compartment  is  0-85  to  O'QI  of  the  surface 
velocity  in  that  compartment.     Putting   k  for  this 

I'l,   Pi  .   .   .    for  the  observed  velocities,  ■- ' — 

lii,  I^  . . .  then  the  total  discharge  is 

Q=t(a»i+ikD,+  ... ). 

If  several  float*  are  allawed  to  pass  over  each  compartment,  the 
mean  of  all  those  corresponding  to  one  compartment  is  to  be  taken 
a£  the  surface  velocity  oT  that  com|»rtment. 

This  method  is  very  applicable  in  the  case  of  large  streams  or 
rivers  too  wide  to  stretch  a  rope  across.  The  paths  of  the  floats 
are  then  ascertained  in  this  way.  Let  fig.  148  represent  a  portion 
of  the  river,  which  should  be  straight  and  free  from  obstructions. 
Suppose  a  base  line  AB  measured 
parallel  to  the  thread  of  the  stream, 
and  let  the  mean  cross  section  of 
the  stream  be  ascertained  either  by 
I  sounding  the  terminal  cross  sections 
AE,  BF,  or  by  sounding  a  series  of 
equidistant  cross  sections.  Tlie 
crxjsi  sections  are  taken  at  right 
angles  to  the  base  line.  Observers 
arc  placed  at  A  and  B  with  theo- 
dolites or  box  sextants.  The  floats 
are  dropped  in  from  a  boat  above 
AE,  ana  picked  up  by  another  boat 
below  Br.  An  observer  with  a 
chronograph  or  watch  notes  the 
time  in  which  each  float  passes 
....       I  , , ,  ^  from  AE  to  BF.    The  method  of 

tion  AE,  and  gives  a  signal  to  drop 
a  float.     B  keeps  his  instrument 
on  the  float  as  it  comes  down.    At 
Fic   i.g  the  moment   the   float  arrives  at 

C  in  the  line  AE,  the  observer  at 
A  calls  out.  B  clamps  his  instrument  and  reads  off  the  angle  ABC, 
and  the  time  observer  bceius  to  note  the  time  of  transit.  B  now 
points  his  instrument  in  the  direction  BF,  and  A  keeps  the  float  on 
the  cro«s  wire  of  his  instrument.  At  the  moment  the  float  arrives 
at  D  in  the  line  BF,  the  observer  B  calls  out,  A  clamps  his  instru- 
ment and  reads  off  the  an^e  BAD,  and  the  time  observer  notes  the 
time  of  transit  from  C  to  D.  Thus  all  the  data  are  determined  (or 
plotting  the  path  CD  of  the  float  and  determining  its  velocity-  By 
droj^ing  in  a  series  of  floats,  a  number  of  surface  velocities  can  be 
determined.    When  all  these  have  been  plotted,  the  river  can  be 


a  compartments  of  a 


[ON  STREAMS  AND  RIVERS 

divided  into  convenient  conyKirtmenta.  The  observattona  belongins 
to  each  compartment  are  then  averaged,  and  the  mean  velocity  and 
discharge  calculated.  It  is  obvious  that,  as  the  surface  velocity  is 
greatly  altered  by  wind,  experiment:  of  this  kind  •hould  be  made  in 
very  calm  weather. 

The  ratio  of  the  surface  velocity  to  the  mean  velocity  in  the  tarae 
vertical  can  be  ascertained  from  the  formulae  for  the  vertical  velocity 
curve  already  given  (J  lOi).  Exner,  in  Erbkam'i  Zeitsckrift  for  1875. 
gave  the  folbwin^  convenient  formula.  Let  e  be  the  mean  and  V 
the  surface  velocity  in  any  given  vertical  longitudinal  section,  the 
depth  of  which  is  ft 


The  observed  velocity  has  simply  to  be  multiplied  by  the  a 
the  compartment  to  which  it  belongs. 

i  148.  Mean    Velocity  of  Ike  Stream  from  a  Series  of  Mid  Depth 
Veloctties. — In  the  gaugii^  of  the  Mississippi  it  was  found  that 


velocity  it      ^ 

wind.  If  therefore  a  series  of  mid  depth  velocities  are  determined 
by  double  floats  or  by  a  current  meter,  they  may  be  taken  to  be  the 
mean  velocities  of  the  compartments  in  which  they  occur,  and  no 
formula  of  reduction  ia  necessary.  If  floats  are  used,  the  method 
is  precisely  the  same  as  that  described  in  the  last  paragraph  for  sur- 
face floats.  The  paths  of  the  double  floats  are  observed  and  plotted, 
and  the  mean  taken  of  those  corresponding  to  each  of  the  compart- 
ments into  which  the  river  ia  divided.  The  dischare;e  is  the  sum  of 
the  products  of  the  observed  mean  mid  depth  velocities  and  the 
areas  of  the  compartments. 

i  149.  P.  P.  Baileau's  Process  for  Gauging  Streams. — Let  U  be  the 
mean  velocity  at  a  ^iven  section  01  a  stream,  V  the  maximum  velocity, 
or  that  of  the  principal  filament,  which  is  generally  a  little  below  the 
surface,  W  and  »  the  greatest  and  least  velocities  at  the  surface. 
The  distance  of  the  principal  filament  from  the  surface  is  generally 
less  than  one-fourth  of  the  depth  of  the  stream;  W  is  a  Uttle  len 
than  V;  and  U  lies  between  W  and  v>.  As  the  surface  velocities 
change  continuously  from  the  centre  towards  the  sides  there  are  at 
the  surface  two  filaments  having  a  velocity  equal  to  U.  The  deter- 
mination of  the  position  of  these  filaments,  which  Boileau  lerma  the 
gauging  filaments,  cannot  be  effected  entirely  by  theory.  But,  for 
sections  of  a  stream  in  which  there  are  no  abrupt  chan^  of  depth, 
their  position  can  be  very  amiroxiroately  assigned.  Let  A  and  I  be 
the  horizontal  distances  of  toe  surface  filament,  having  the  velocity 
W,  from  the  gauging  filament,  which  has  the  velocity  U,  and  from 
the  bank  on  one  side.    Then 

4//.eVi(VV+»«)/7(W-w)l, 
c  being  a  numerical  constant.    From  gaugings  by  Humphreys  and 
Abbot,   Bazin   and   Baumgarten,   the   values  £  —  0-919,  0-933  and 


tre,  obtained 


can  be  measured  from  a  horizontal  surface  velocity  ci 
from  a  series  ot  float  observations. 

Si  50.  Direct  Determination  of  tlie  Mean  Velocity  by  a  Current  Meter 
or  Darcy  Gauge. — The  only  metnod  of  determining  the  mean  velocity 
at  a  cross  section  of  a  stream  which  involves  no  assumption  of  the 
ratio  of  the  mean  vdocity  to  other  quantities  ia  this- — a  plank 
bridge  b  fixed  acroas  the  stream  near  its  surface.  From  this,  vehxitieB 
are  observed  at  a  suf^cient  number  of  points  in  the  cross  section  of 
the  stream,  evenly  distributed  over  its  area.  The  mean  of  these  is 
the  true  mean  velocity  of  the  stream.  In  Darcy  and  Bazin's  ex- 
periments on  small  streams,  the  velocity  was  thus  observed  at  36 
points  in  the  cross  section. 

When  the  stream  is  too  large  to  fix  a  bridge  across  it,  the  observa- 
tions may  be  taken  from  a  boat,  or  from  a  couple  of  boats  with  a 
gangway  between  tbem,  anchored  successively  at  a  series  of  points 
across  the  width  of  the  stream.  The  portion  of  the  boat  for  each 
series  of  observations  is  fixed  by  angular  observations  to  a  base  line 

i  151.  A.  R.  Harlaclutr's  Graphic  Method  of  determining  the  Dis- 
charge jrom  a  Series  of  Current  Meter  Observations. — Let  ABC  (fig. 
149)  be  the  cross  section  of  a  river  at  which  a  complete  series  of 


Fig.  149. 
current  meter  observations  have  been  taken.    Let  I.,  II.,  UL  ...  be 
the  verticals  at  different  points  of  which  thevdocities  were  measured. 
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,B  vertica.1 

-„.,  ..._   --      jpose 

velocities  set  off  horizontally  at  their  proper  depths.  ThuB,  if 
the  measured  velocity  at  the  depth  h  from  the  surface  in  fig.  149,  on 
vertical  marked  III-,  then  at  III.  in  fig.  150  take  cd'^li  and  acv. 
Then  if  is  a  point  in  the  vertical  velocity  curve  for  the  vertical  III., 
&nd.  all  the  velocities  for  that  ordinate  being  similarly  set  off,  the 
curve  can  be  drawn.  Suppose  all  the  vertical  velocity  curves  I.  .  .  . 
V.  (fig.  150),  thus  drawn.  On  each  of  these  figures  draw  verticals 
esponding  to  veloci- 


( 


IF 


V 


of  X. 


.  ft. 


passing  throueh  points  of  the  si 


per  second.  Then  for 
instance  cd  at  III.  (fig. 
150}  is  the  depth  at 
which  a  velocity  of  2x 
ft.  per  second  existed 
on  the  vertical  III.  in 
fig.  140  and  if  cd  is  set 
oR  at  III.  in  fig.  t49it 
gives  a  point  in  a  curve 
I  where  the  velocit'  '' 


per  second.    Set  off  on  each  of  the  verticals  in  fig.  149  a.ll  the  depths 
thus  found  in  the  corresponding  diagram  in  fig.  150.    Curv 
through  the  corresponding  pomts  on  the  verticals  are  < 
equal  velocity. 

The  discharge  of  the  stream  per  second  may  be  regarded 
having  the  cross  section  of  the  river  (fig.  149)  as  a  base,  a 


out  in  this  way.  The  upper  figure  shows  the  section  of  the  river 
and  the  positions  of  the  verticaliat  which  the  soundings  and  gaugings 
were  taken.  The  lower  gives  the  curves  of  equal  velocity,  worked  out 
from  the  current  meter  observations,  by  the  aid  of  vertical  velocity 
curves.  The  vertical  scale  in  this  figure  is  ten  times  as  great  as  in 
the  other.  The  discharge  calculated  from  the  contour  curves  is 
14-1087  cubic  metres  per  second.  In  the  lower  figure  some  other 
interesting  curves  are  drawn.  Thus,  the  uppermost  dotted  curve  is 
the  curve  through  points  at  which  the  maximum  velocity  was  found ; 
it  shows  that  the  maximum  velocity  was  always  a  little  below  the 
surface,  and  at  a  greater  depth  at  the  centre  than  at  the  sides.  The 
next  curve  sliows  the  depth  at  which  the  mean  velocity  for  each 
vertical  was  found.  The  next  is  the  curve  of  equal  velocity  corre- 
sponding to  the  mean  velocity  of  the  stream;  that  is,  it  passes 
through  points  in  the  cross  section  where  the  velocity  was  identical 
with  the  mean  velocity  of  the  stream. 

HYDBAtitic  Machines 
5  152,  Hydraulic  machines  may  be  broadly  divided  into  two 
classes:  (i)  Motors,  in  which  water  descending  from  a  higher 
to  a  lower  level,  or  from  a  higher  to  a  lower  pressure,  gives  up 
energy  which  is  available  for  mechanical  operations;  (2)  Pumps, 
in  which  the  energy  of  a  steam  engine  or  other  motor  is  expended 
in  raising  water  from  a  lower  to  a  higher  level.  A  few  machines 
such  as  the  ram  and  jet  pump  combine  the  functions  of  motor 


S^ft  bank. 
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.  IS  normal  to  the  plane  of  fi^.  149  given  by  the  diagrams  in  fig. 

150.  The  curves  of  etjual  velocity  may  therefore  be  considered  as 
contour  lines  of  the  solid  whose  volume  i«  the  discharge  of  the  stream 

per  second.  Let  a  be  the  area  of  the  cross  section  of  the  river.  Hi. 
Ill  .  .  .  theareascontainedbythesuccessivecurvesofcqual  velocity, 
or.  if  these  cut  the  surface  of  the  stream,  by  the  curves  and  that 
surface.  Let  x  be  the  difference  of  velocity  for  which  the  successive 
curves  are  drawn,  assumed  above  for  simplicity  at  I  ft.  per  second. 
Then  the  volume  of  the  successive  layers  of  the  solid  body  whose 
\'olume  represents  the  discharge,  limited  by  successive  planes  passing 
through  the  contour  curves,  will  be 

J»(Q,+fl,).  lx(Il,  +«.),  and  so  on. 
Consequently  the  discharge  ia 

Q-*ii(a+2.}+Q.=a.+  ...    +o»-i|. 

Xhe  areas  (h,  Qi  .  .  .  are  eadly  ascertained  by  means  of  the  polar 
planimeter.  A  slight  difficulty  arises  in  the  part  of  the  solid  l</ing 
above  the  last  contour  curve.  This  will  have  generally  a  height 
which  is  not  exactly  x,  and  a  form  more  rounded  than  the  other 
layers  and  less  like  a  conical  frustum.  The  volume  of  this  may  be 
estimated  separately,  and  taken  to  be  the  area  of  its  base  (the 
n-)  multiplied  by  1  to  )  its  height. 

Fig.  151  shows  the  results  of  one  of  Harlacher's  gaugings  worked 


and  pump.  It  may  be  noted  that  constructively  pumps  arc 
essentially  reversed  motors.  The  reciprocating  pump  is  a  re- 
versed pressure  engine,  and  the  centrifugal  pump  a  reversed 
turbine.  Hydraulic  machine  tools  are  in  principle  motors  com- 
bined with  tools,  and  they  now  form  an  important  special  class. 
Water  under  pressure  conveyed  in  pipes  is  a  convenient  and 
economical  means  of  transmitting  energy  and  distributing  it  to 
many  scattered  working  points.  Hence  large  and  important 
hydraulic  systems  are  adopted  in  which  at  a  central  station 
water  is  pumped  at  high  pressure  into  distributing  mains, 
which  convey  it  to  various  points  where  it  actuates  hydraulic 
motors  operating  cranes,  lifts,  dock  gates,  and  in  some  cases 
riveting  and  shearing  machines.  In  this  case  the  bead  driving 
the  hydraulic  machinery  is  artificially  created,  and  it  is  the  con- 
venience of  distributing  power  in  an  easily  applied  form  to  distant 
points  which  makes  the  system  advantageous.  As  there  is 
some  unavoidable  loss  in  creating  an  artificial  head  this  system 
is  most  suitable  for  driving  machines  which  work  intermit  lent  ly 
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(see  Pow£R  Transuission).  Tlie  developtnent  of  electrical 
methods  of  transmitting  and  distributing  energy   has  led  to  the 

utilization  of  many  natural  waterfalls  so  situated  as  to  be  useless 
without  such  a  means  of  transferring  the  power  to  points  where 
it  can  be  conveniently  applied.  In  some  cases,  as  at  Niagara,  the 
hydraulic  power  can  only  be  economically  developed  in  very 
large  units,  and  it  can  be  most  conveniently  subdivided  and 
distributed  by  traosformation  into  electrical  energy.  Partly 
from  the  develc^ment  of  new  industries  such  as  paper-making 
from  wood  pulp  and  electro-metallurgical  processes,  which 
require  large  amounts  of  cheap  power,  partly  from  the  facility 
with  which  energy  can  now  be  transmitted  to  great  distances 
electrically,  there  has  been  a  great  increase  in  the  utilization 
of  water-power  in  countries  having  natural  waterfalls.  According 
to  the  twelfth  census  of  the  United  States  the  total  amount  of 
water-power  reported  as  used  in  manufacturing  establishments 
in  that  country  was  1,130,431  h,p.  in  1870;  1,263,343  h.p, 
in  1890;  and  1,727,258  h.p.  in  1900.  The  increase  was  84% 
in  the  decade  1870-1880,  3-1%  in  1880-1890,  and  no  less  than 
36-7%  in  1890-1900.  The  increase  is  the  more  striking  because 
in  this  census  the  large  amounts  of  hydraulic  power  which  are 
transmitted  electrically  are  not  included. 

XII.  IMPACT  AND  REACnON  OF  WATER 
^  153.  When  a  stream  of  fluid  in  steady  motion  impingcB  on  a 
sohd  surface,  it  presses  on  the  surface  with  a  force  equal  and  opposite 
to  that  by  which  the  velocity  and  direction  of  motion  of  the  fluid 
are  changed.  Generally,  in  problems  on  the  impact  of  fluids,  it  is 
necessary  to  neglect  the  effect  of  friction  between  the  fluid  and  the 
surface  on  which  it  moves. 

During  Imp-act  the  Velocity  of  the  Fluid  rtlaHnety  to  lie  Surface  on 
wkick  it  impinges  remains  unchanged  in  Magntiude, — Conuder  a 
mass  of  fluid  flowing  in  contact  with  a  solid  suriace  also  in  motion, 
the  motion  of  both  ftuid  and  solid  being  estimated  relatively  to  the 
earth.  Then  the  motion  of  the  fluid  may  be  resolved  into  two  parts. 
one  a  motion  equal  to  that  of  the  solid,  and  in  the  same  direction,  the 
other  a  motion  relatively  to  the  solid.  The  motion  which  the  fluid 
has  in  common  with  the  solid  cannot  at  all  be  influenced  by  the  con- 
tact. The  relative  component  of  the  motion  of  the  fluid  can  only  be 
altered  in  direction,  but  not  in  magnitude.  The  fluid  moving  in 
contact  with  the  surface  can  only  have  a  relative  motion  parallel  to 
the  surface,  while  the  pressure  between  the  fluid  and  solid,  if  friction 
is  neglected,  ia  normal  to  the  surface.  The  pressure  therefore  can 
only  deviate  the  fluid,  without  altering  the  magnitude  of  the  relative 
velocity.  The  unchanged  common  component  and,  combined  with 
it,  the  deviated  relative  component  give  the  resultant  final  velocity, 
which  may  differ  greatly  in  magnitude  and  direction  from  the  initial 
velocity. 

From  the  principle  of  momentum,  the  impulse  of  any  mass  of 
fluid  reaching  the  surface  in  any  given  time  b  equal  to  the  chai^ 
of  momentum  estimated  in  the  same  direction.  The  pressure  between 
the  fluid  and  suriace,  in  any  direction,  is  equal  to  the  change  of 
momentum  in  that  direction  of  so  much  fluid  as  reaches  the  surface 
in  one  second.  If  P*  is  the  pressure  in  any  direction,  m  the  mass 
of  fluid  impinging  per  second,  Pe  the  change  of  velocity  in  the  direction 
of  Pa  due  to  impact,  then 

Pn-mp.. 
If  i^  (fig.  15a)  is  the  velocity  and  direction  of  motion  before  impact, 
v%  that  after  impact,  then  e  is  the  total  change  of  motion  due  to 
impact.  The  resultant  pressure  of  the 
fluid  on  the  surface  is  in  the  direction  of 
t>,  and  is  equal  to  v  multiplied  by  the  naass 
impin^ng  per  second.  That  is,  putting 
P  for  the  resultant  pressure, 

P=mv. 

Let  P  be  resolved  into  two  components, 

N  and  T,  normal  and  tangential  to  the 

*  direction  of  motion  of  the  solid  on  which 

Fig.  152.  the  fluid  impinges.     Then  N  is  a  lateral 

force  producing  a  pressure  on  the  supports 

of  the  solid,  T  is  an  effort  which  does  wort  on  the  solid.    If  u  is  the 

velocity  of  the  solid,  T«  is  the  work  done  per  second  by  the  fluid  in 

moving  the  solid  surface. 

Let  Q  be  the  volume,  and  GQ  the  weight  of  the  fluid  impinging 
per  second,  and  let  d  be  the  initial  velocity  of  the  fluid  before  striking 
the  surface.  Then  OQo^lzg  is  the  original  kinetic  energy  of  Q  cuh. 
ft.  of  fluid,  and  the  efficiency  of  the  stream  considered  as  an  arrange- 
ment for  moving  the  si^id  surface  is 

n=T«/(GOV2|). 

t  154.  Jet  deviated  enttrdy  in  one  Direction. — Geometrical  Solution 

(fip'  '53)' — Suppose  a  jet  of  water  impiMes  on  a  surface  ac  with  a 

velocity  ab,  and  let  it  be  wholly  deviated  in  planes  parallel  to  the 

figure.    Also  let  ae  be  the  velocity  and  direction  of  motion  (A  the 


surface.  Join  eb;  then  the  water  moves  with  respect  to  the  surface 
in  the  direction  and  with  the  velocity  eb.    As  this  relative  velocity 

is  unaltered  by  contact  with  the  surface,  take  cd=-'eb,  tangent  to  the 
surface  at  c,  then  cd  is  the  relative  motion  of  the  water  with  respect  to 
the  surface  at  c.  Take  iff  equal  and  parallel  to  oe.  Then/c  (obtained 
by  compounding  the  relative  motion  of  water  to  surface  and  common 
velocity  oi  water  and  surface)  ia  the  absolute  velocity  and  direction 


of  the  water  leaving  the  surface.  Take  ae  equal  and  parallel  tofc. 
Then,  airae  ab  is  the  initial  and  ag  the  final  velocity  and  direction  of 
motion,  ja  is  the  total  change  of  motion  of  the  water.  The  resultant 
pressure  on  the  plane  is  in  the  direction  gb.  Jmn  eg.  In  the  triangle 
gae,  ae  is  equal  and  parallel  to  df,  and  ag  X.ofc.    Hence  eg  is  equal  and 

Brallel  to  cd.  But  ctf^eb"  relative  motion  of  water  and  surface, 
mce  the  change  of  motion  of  the  water  is  represented  in  magnitude 
and  direction  by  the  third  side  of  an  isosceles  triangle,  of  which  the 
other  sidesareequal  to  the  relative  velocity  of  the  water  and  surface, 
and  parallel  to  the  initial  and  flnal  directions  of  relative  motion. 

Spec  1  At,  Cases 

S  155.  (l)  A  Jet  impinges  on  a  plane  surface  at  rest,  in  a  direction 
normal  to  the  plane  (fig.  154). — Let  a  jet  whose  section  is  iu  impinge 
witha  velocity  0  on  a  plane  surface  at  rest,  _ 

in  a  direction  normal  to  the  plane.     The  ffl 

particles  approach  the  plane,  are  gradually 
deviated,  and  finally  flow  away  parallel  to 
the  plane,  having  then  no  velocity  in  the 
original  direction  of  the  jet.  The  quantity 
of  water  impinging  per  second  is  i>».  The 
pressure  on  the  plane,  which  is  equal  to 
the  change  of  momentum  per  second,  is 
P  =  (G/g)«e«. 

(3)  If  tie  plane  is  momag  in  the  direction 
of  the  jet  with  the  velocity  :<:u,  the  quantity 
impinging  per  second  is  aivru).  The 
momentum  of  this  quantity  before  impact 
ia(G/|)<.,(iT^t<>.  After  impact,  the  water 
still  possesses  the  velocity  ^h  in  the 
direction  of  the  jet;  and  the  momentum, 
in  that  direction,  of  so  much  water  as 
impinges  in  one  second,  after  impact,  is 
=^lGlg)w{v=Pu)u.  The  pressure  on  the 
plane,  which  is  the  change  of  momentum 

¥;r  second,  is  the  difference  of  these  quantities  or  P  =  (G/g)u(r=FB)'. 
his  differs  from  the  expression  obtained  in  the  previous  case, 
in  that  the  relative  velocity  of  the  water  and  plane  v^u  is  sub- 
stituted for  p.  Theexpression  maybe  written  P  =  iXGXu(,vru)'lig, 
where  the  last  two  terms  are  the  volume  of  a  prism  of  water  whose 
section  is  the  area  of  the  Jet  and  whose  length  is  the  head  due 
to  the  relative  velocity.  The  pressure  on  the  plane  is  twice  the 
weight  of  that  prism  <A  water.    The  work  done  when  the  ptan« 


Fig.  154. 
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is  naovlnK  in  the  same  direction  aa  tbe  jet  is  Pw » (G/£)u  («-«)'« 
root-pounds  per  aecood.  There  issue  from  the  jet  up  cub.  ft. 
per  second,  and  the  ene^y  of  this  ijuaDtity  before  impact  is 
\Gl2g)iM*.  The  efficiency  of  the  jet  is  thereforeiir  —  2(p— (*)»«/»*. 
The  value  of  u  which  makes thisa  maximum  isfound  bydifferentiating 
and  equating  the  differential  coefficient  to  zero: — 
<iii/<fi<  -aCo'-4M'+3"*)/i^  =0; 

The  former  gives  a  minimum,  the  latter  a  maximum  efficiency. 
Puttii^  ti = |e  in  the  expression  above, 
ij  taax.  =  ff 

(5)  If,  instead  of  one  plane  moving  before  the  jet,  a  series  of  planes 
are  introduced  at  short  intervals  at  the  same  point,  the  quantity  of 
water  impinging  on  the  series  will  be  uw  instead  of  uiv-u),  and  the 
whole  pre8sure-=(G/g)aitp(ii~-«).  The  work  done  is  (G/rjutni(e-«), 
The  efficiency  ^-=(G/g)«™(o-M)-!-CG/2g)(«»-2B{»-«)/p».  This  be- 
comes a  maximum  for  diil<iit=2(.v-3Ul "O,  or  «  =  )»,  and  the  ij-i. 
This  result  is  often  used  as  an  approximate  expres^n  for  the  velocity 
of  greatest  efficiency  when  a  jet  of  water  strikes  the  floats  of  a  water 
wheel.  The  work  wasted  in  this  ease  is  half  the  whole  energy  of  the 
jet  when  the  floats  run  at  the  best  speed. 

1156.  (4)  Castof  a  Jelimpingmg  on  a  Concave  CupVant,  veloaty 
of  water  v,  velocity  of  vane  in  the  same  direction  u  (fig.  155),  weight 
impioging  per  second '-Gii'(d-«). 

If  the  cup  is  hemispherical,  the  water  leaves  tbe  cup  in  a 
direction  pamllel  to  the  jet.  Its  relative  velocity  is  v-u  when  ap- 
proaching the  cuf),  and 
-  (e-  u)  when  leaviiu[  it. 
Hence  its  absolute  velocity 
when  leaving  the  cup  is 
.-(.-«)  -2«-».  The 
change  of  momentum  per 
■econd  -  (GM«(r-«)  f.- 
b.-.)|.  -  2iGM.(T,-  ■- 
Comparing  this  with  cas  _, 
it  is  seen  that  the  pressure 
on  a  hemispherical  cui 
double  that  on  a  flat  pi 
The  work  done  on 
cup=2{G/£)iii  {v-u)hi  foot- 
the  jet  is  greatest  when  f* 


impact  the  same  as  that  of  the  plane,  that  is,  w  cos  «.  Henc«  the 
change  of  velocity  during  impact=AE>ir  coB  a-u  coe  ),  The 
chaise  of  momentum  per  second,  and  can»equently  the  nonna] 


Fic.  155. 


pounds  per  second-   The  efhdency 
m  that  case  the  efficiency  —  H. 

It  a  series  of  cup  vanes  are  introduced  in  front  of  the  jet,  so  that  the 
quantity  of  water  acted  upon  ia  wv  instead  of  u(r-ii),  tlicn  the  whole 
pressure  on  the  chain  of  cups  ia  (G/g)iJi'|p-(2a-o)j»^2(G/g)tjr(o-«). 
In  thiscaae  the  efficiency  is  greatest  when  t>—3t(,  and  the  ma 
efficiency  is  unity,  or  all  the  enei^  o(  the  water  is  expended 


Fig.  156. 


It  of  impact,  different  particles  leave  the  plane 
:  velocities.  Let  AB  —  O"  velocity  of  water, 
AC  ■>«  — velocity  of  plane.  Then,  completing  the  parallelogram, 
AD  representa  in  magnitude  and  direction  the  relative  velocity  of 
water  and  plane.  Draw  AE  normal  to  the  plane  and  DEpaiallel  to 
the  plan&    Then  the  relative  velocity  AD  may  be  r^arded 


insensible,  DE 
fected  by  impact,  but  'AE  is  destroyed.    Hence  AE  represents 
tne  entire  chanRe  of  velocity  due  to  impact  and  the  direction  of 
that  change-    The  pressure  on  the  plane  Is  in  the  direction  AE,  and 
ttsamount  isa-mass  of  water  impingii^  per  second  X  AE. 

Let  DAE-e,  andlet  AD=i;,.  Then  AE^Hr  cob  «;  DE-t^.  sin  6. 
If  Q  ia  the  volume  of  water  impinging  on  the  plane  per  second, 
the  change  of  momentum  is  (G/«)Qi  cos  B.  Let  AC=«=velocity 
of  the  plane,  and  let  AC  make  the  angle  CAE  =  S  with  the  normal 
to  the  plane.  The  velocity  of  the  plane  in  the  direction  AE  = 
H  COS  t.  The  work  of  the  jet  on  the  plane -fG/e)Qir  cos  f  u  cos  I. 
Tbe  same  problem  may  be  thus  treated  algebraically  (Gg.  157). 
Let  BAF=a,  andCAF-!.  The  velocity  »  of  the  water  may  be  de- 
composed into  AF=(i  COS  a  normal  to  the  plane,  and  FB=^r  sin  a 
paraJlel  to  the  plane.  Similarly  the  velocity  of  the  plane  =»i  =  AC  = 
BD  can  be  decomposed  into  BG  =  FE  =  «cos  J  normal  to  the  plane, 
and  DG  =  u  nin  i  parallel  to  the  plane.  Aa  friction  is  neglected,  the 
velocity  of  the  water  parallel  to  the  plane  is  unaffected  by  the  im- 
pact, but  its  component  v  cos  a  normal  to  the  plane  becomes  after 


I  Fig.  157, 
pressure  on  the  plane  is  N  — (G/f)Q  (n  coe  a-uc 


("c 


CG/j)Q(.  o 
before,  sine 


a»)  c 


lore,  since  AE— i^coetf'-pi 
In  one  second  the  plane  mo' 
to  C,  or  from  the  posititHi 
shown  in  full  lines  to  the 
position  shown  in  dotted 
lines.  If  the  plane  remained 
stationary,  a  len|^h  AB-p 
of  the  jet  would  imiange  on 
the  plane,  but,  since  tbe  plane 
moves  in  the  same  direction 
as  the  jet,  only  tbe  length 
HB.'AB'AH  impinges,  on 
the  plane. 

ButAH-AC  cosS/ocMa- 
K  coe  8/  cos  a,  and  therefore 
HB-iP-«  co«»/co»  a.  Let 
u— sectional  area  erf  jet; 
volume  impinging  on  plane 
per    eeoond—Q-utr-w    cos 


t,  and  the  work  done  r 


i).    The  pressure 

■  NCOS  i- 

the  plane  ii 


a  that  the  point  A  (fig.  158) 


«/co 


.)-«(r< 


above,  we  get 


•  »)/o 


e  cosa 
p„fe;iCO^ 


Fig.  158. 
Inserting  this  in  tbe  formulae 

a-»co8l)*!  (I) 

3s«-«coal)';  (a) 

»>e«->KcosI)'.  (3) 


Three  cases  may  be  distinguished: —    "r""  "-" 

(a)  The  plane  is  at  rest.    Then  u-o,  N-{G/g)iui^  cos  o;  and  the 

work  done  on  the  plane  and  the  efficiency  of  the  jet  are  zero, 

(6)  The  plane  moves  (laiallel  to  the  jet.    Then  !  — a,  and  Pn  — 

(G/j)w«  cos '«(p—u)*,  which  is  a  maximum  when  a  — Jr. 

When  w-io  then  Pu  max.-A(G/g)uii'  cos  »a,  and  the  efficiency 

-^-1  cos  "a. 

if)  The  plane  moves  perpendicularly  to  the  jet.    Then  i  — 9o"-«; 
cos  £ -sin  a;  and  Pu^^i*u^^^(v  cos  a-«ana}>.    Tbbisamaxi- 

£  cosa 

mum  when  «  =  Jp  cos  a. 

When  11  —  iir  cos  a,  the  maximum  work  and  the  efficiency  are  tbe 
same  aa  in_  the  last  case, 

'  e  Water. — When  water  impinges 

^    -.   — , — ,  „  , ,  it  is  ecattere' 

after  impact,  and  the  work  carried  away  by  the  water  is  then  gener- 
ally lost,  from  the  impossibility  of  dealing  afterwards  with  streams  of 
water  deviated  in  so  many  directions.   By  suitably  forming  the  \tuae. 


Fio.  159- 
however,  the  water  may  be  entirely  deviated  in  one  direction,  and 
the  loss  of  energy  from  agitation  of  the  water  is  entirely  avoided. 

Let  AB  (fig.  159)  be  a  vane,  on  which  a  jet  of  water  impi:^e»at 
the  point  A  and  in  the  direction  AC,    Take  AC<"e— velocity  o( 
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water,  and  let  AD  repretent  In  magnitude  and  direction  the  velocity 
of  thevane.  Completing  the  paralfelopam,  DC  or  AE  represents  the 
dlrcctkin  in  which  the  water  is  moving  relatively  to  the  vane.  If 
the  lip  of  the  vane  at  A  is  tansentiai  to  AE,  the  water  will  not  have 
its  direction  suddenly  changed  when  it  impinges  on  the  vane,  and 
will  therefore  have  no  tendency  to  spread  laterally.    On  the  contrary 

it  will  be  so  graduallv  deviated  that  it  will  dide  up  the "  -'^" 

direction  AB.    This  is  sometimes  expressed  by  saying  th 
TKdvts  Ihe  water  vAtheut  shock. 


by  saying  that  the  v 


horizontal  stream  of  water  having  the 


velocity  •■    Let  AB  be  a  curved   float   .... 

velocity  M.    The  relative  motion  of  water  and  float  is  then  initially 

horiiontal,  and  equal  to  v— w. 

]n  order  that  the  float  may  receive  the  water  without  shock,  it  is 
necessary  and  sufticicnt  that  the  lip  of  the  float  at  A  should  be 
tangential  to  the  direction  AC  of  relative  motion.  At  the  end  of 
(»  —  «)/!  seconds  the  Aoat  moving  with  the  velocity  ti  comes  to  the 
position  AiBi,  and  during  this  time  a  psjrticlc  of  water  received  at 
A  and  Kliding  up  the  float  with  the  relative  velocity  *— ti,  attains  a 
height  DE-^c-«)V3f.    _At  E  the  water  comes  to  relative  rest. 


Ai  and  will  quit  it  tangential ly,  that  is,  in  the  direction  CAj,  with 
a  relative  velocity  — (»—«)■■— V  (a^DEl  acquired  under  the  influ- 
ence of  gravity.  The  absolute  velocity  of  the  water  leaving  the  float 
is  therefore  u— (p— «)-'2i(— o.  If  «  — |  v,  the  water  will  drop  off  the 
bucket  deprived  of  all  energy  of  motion.  The  whole  of  the  work 
of  the  jet  must  therefore  have  been  expended  in  driving  the  float. 
The  water  will  have  been  received  without  shock  and  discharged 
without  velocity.  This  is  the  principle  of  the  Poncelet  wheel,  but 
in  that  case  the  floats  move  over  an  are  of  a  large  drcJe;  the  stream 
of  water  has  considerable  thickness  (about  8  in.);  in  wder  to  get 
the  water  into  and  out  of  the  wheel,  it  is  then  necessary  that  the  lip 
of  the  float  should  make  a  small  angle  (about  15°)  with  the  direction 
of  its  motion.  The  water  quits  the  wheel  with  a  little  of  its  energy  of 
motion  remaining. 

i  160.  Pressurr  on  a  Curved  Swfac*  when  Ike  Wider  u  devialed 
tnlully  in  «m  Dirtclion. — When  a  jet  of  water  impinges  on  a  curved 
surface  in  such  a  direction  that  it  is  r«:eived  without  shock,  the 
pressure  on  the  surface  is  due  to  its  gradual  deviation  from  its  first 
direction.  On  any  portion  of  the  area  the  pressure  is  equal  and 
opposite  to  the  Coree  required  to  cause  the  deviation  oF  so  much 
water  as  nists  on  that  surface.  In  common  language,  it  is  equal 
to  (he  centrifugal  force  of  that  quantity  of  water. 

Cut*  1.  Surfacg  Cylindrital  and  SUHionary. — Let  AB  (Sg.  161) 
lie  the  surface,  havinc  its  axis  at  O  and  its  radius  -r.  Let  the 
%'ater  impinge  at  A  tangentiallv, 
and  quit  the  surface  tan^ntially 
'  B.  Since  the  surface  is  at  rest, 
s  both  the  absolute  velocity  of 
. . ;  witter  and  the  ^■Elocity  relatively 
o  the  surface,  and  this  remains  un- 
changed during  contact  with  the 
surface,  because  the  deviating  force 
is  at  each  point  perpendicular  to 
the  direction  of  motion.  The  water 
is  deviated  through  an  angle 
BCD-AOB-«.  Each  particle  of 
water  of  weight  p  exerts  radially 
a  centrifugal  force  p^.'rg-  Let  the 
thickness  of  the  stream  '  ( ft.  Then 
the  weight  of  water  restii^  on 
unit  of  Burfacc'Gi  lb;  «nd  the  nonnat  pressure  per  unit  of 
surface  — n  — GtH.'fr.  The  resultant  of  the  radial  pressures  uni- 
fonnly  distributed  frt»n  A  to  B  will  be  a  force  acting  in  the 
direction  OCbiaecting  AOB,  and  its  magnitude  irill  e<^ial  that  of  a 
force  of  intensitv  -  »,  acting  on  the  projection  of  .AB  on  a  plane 
perpendicular  to  the  direction  OC,  The  length  of  the  chord  AB- 
Jf  sin  k*:  let  t-breadtb  o(  the  surface  perpendicular  to  the  plane 
of  the  nguR.    TIk  resultant  pressure  on  surface 


Tv-.  at 

i»-T         -V  /      the 


FlG.  161. 


"R-ar6sin=X 


'•'  •*_ 


C<u*  1.  C,\lifdrkct  Sarfaa  m«nni  la  tie  Krtttiem  AC  with  t'fio- 


(IMPACT  AND  REACTION 

«"Iyu.— The  relative  velocity-*-*.  The  final  velocity  BF  (fig.  162) 
is  found  by  combining  the  relative  velocity  BD>t>— tt  tangential  to 
the  surface  with  the  velocity  BE  —  nof  the  surface.  The  intensity  of 
normal  pressure,  as  In  the  last  case,  is  (G/e)t(v— n)V'    The  resultant 


LFiG.  i6a. 
normalpreB5ureR  =  2(Ci/g)i((D— ii)'Bin  jj  ^,  This  resultant  pl«wure 
may  be  resolved  into  two  components  P  and  L,  one  parallel  and  the 
other  perpendicular  to  the  direction  of  the  vane's  motion.  The 
former  is  an  effort  doing  work  on  the  vane.  The  latter  is  a  lateral 
foree  which  docs  no  work. 

P-Rsini*~(G/j)6l(r-«)'(i-cos*): 
L  =  Rcosi*  =  (G/g)6((ip-u)'Bin*. 

The  work  done  by  the  jet  on  the  vane  is  Pt(-(G/i)i(«(ti-«)"(i- 
cos  t),  which  is  a  maximum  when  w^v.  This  result  can  also  be 
obtained  by  considering  that  the  work  done  on  the  plane  must  be 
equal  to  the  energy  lost  by  the  water,  when  friction  is  n^lected. 

If  *  =  i8o',  COS  +  =  -!,  i-cos#-a;  then  P-2(G/j)6l(ir-«)», 
the  same  result  as  for  a  concave  cup. 

i  161,  Position  vikick  a  iiomMe  Plane  lakes  in  Flowint  Waler.— 


When  a 


:,  movable  about  a 


s  parallel  to  one  of 


.ngular  plane 
iLd  aiut».  1:1  placed  in  an  in- 
definite current  of  fluid,  it 
takes  a  position  such  that  the 
resultant  of  the  normal  pres- 
sures on  the  two  sides  of  the 
axis  passes  through  the  axis. 
If,  therefore,  planes  pivoted 
so  that  the  ratio  afb  {hg.  163) 
is  varied  are  placed  in  water, 
and  the  angle  thev  make  with 
the  direction  of  the  stream  is 
observed,  the  position  of  the 
resultant  of  the  pressures  on 
the  plane  is  determined  for 
different  angular  positions.  Experiments  of  this  Idnd  have  been 
made  by  Hagen.  Some  of  his  results  are  given  in  the  foUowing 
table:— 


Fig.  163. 


Larger  plane. 

Smaller  Plane. 

fl/*  =  I-0 

*-..- 

♦-90". 

0-9 

75° 

5?: 

0-7 

^l 

43 

^s! 

29 

0-4 

61" 

0-3 

0-2 

1* 

i  163.  Dirat  Actio*  distmgmsked  from  Rtatkem  (Rankine,  Sleam 

£»jp«.  i  147)- 

The  pressure  which  a  jet  exerts  on  a  vane  can  be  distiaguished 
into  two  parts,  viz. : — 

(i)  The  pressure  arisiog  ftmn  changing  the  direct  oMnpoacnt  of 
the  vriocity  of  the  water  into  the  velocity  of  the  vane.  In  6g. 
I53>  I  >54>  ai  cos  6a*  is  the  direct  cotnpoaait  oi  the  water's  vdodt>-. 
or  component  in  the  direction  of  motKHi  of  vanie.  Tliis  b  changed 
into  the  velocity  oe  of  the  vane.  The  pressure  doe  to  direct  impulse 
is  then 

P,  -GQ(a«  cos  bae—aeVt. 
For  a  flat  vane  moving  normally,  this  direct  action  b  the  otAy  action 
producing  presure  on  the  vane. 

(>}  The  term  reaction  b  a]>plied  to  the  additiooat  action  due  to 
the  direction  and  velocity  with  which  the  water  glances  off  the 
vane.  It  is  this  which  is  diminished  by  the  friction  betweeai  the 
water  and  the  vane.    In  Case  >,  f  t6o.  the  direct  pressure  b 

P,-G«(r-i<)''r 
That  due  to  reaction  b 

P,--G«(.-«)«coa*/c. 

If  4<90*.  the  direct  cooipotKnt  of  the  water's  nodim  b  not 
wholly  converted  into  the  vdocity  of  tbe  1 — '  *'""  —*■-•- 
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Fig,  164. 
(C/^)tt'(t>-y),  and  this  is  equafl 


pressure  due  to  direct  impulse  is  not  obtained.    If  ^>oo'',  cos  i>  is 
neeative  and  an  additional  pressure  due  to  reaction  la  obtained. 

I  163.  Jel  PropeUcr. — In  the  case  of  vessels  propelled  hy  a  jet  of 

ftiter  (fig.  164),  driven  aternwards  from  orifices  at  the  side  of  the 

vessel,  the  water,  originally  at  rest  out' 

^de  the  vessel,  is  di^wn  into  the  ^ip 

and  caused  to  move  with  the  forward 

velocity  V  of  the  ship.    Afterwards  it  is 

projected  stemwards  from  the  jets  with 

a  velocity  0  relatively  to  the  ship,  or 

tr— V    relatively  to  the  earth.      IlQ  is 

k  the  total  sectional  area  of  the  jets,  Ito  is 

__  the  quantity  of  water  dischai^cd  per 

'      The  momentum  generated  per 

in    a    stem  ward    direction    is 

,  .^.     .        ,.  .  3  the  forward  acting 

whid)  propels  the  ship. 

The  energy  carried  away  by  the  water 

=  i{G/f)Ito(<.-V)". 
The  useful  work  done  on  the  ship 

PV  =  CG/j)Ito(i.-V)V.  Ca) 

Adding  (t)  and  (3),  we  get  the  whole  work  expended  on  the  water, 
neglecting  friction: — 

W-i(G/E)ni'(«*-V). 
Hence  the  efficiency  of  the  jet  propeller  is 

PV/W=2V/(p-i-V).  (3) 

This  increases  towards  unity  as  r  approaches  V.  In  other  words, 
the  less  the  velocity  of  the  jets  exceeds  that  of  the  ship,  and  there- 
fore the  greater  the  area  of  the  orifice  of  discharge,  the  greater  is  the 
efficiency  of  the  propeller. 

In  the  "  Waterwitch  "  v  was  about  twice  V.  Hence  in  this  case 
the  theoretical  efficiency  of  the  propeller,  friction  neglected,  was 
about  }. 

S  164.  Prtssure  of  a  Steady  Stream  in  a  Uniform  Pipe  on  a  Plai 
normal  to  the  Direction  of  Motion. — Let  CD  (fig.  165)  be  a  plai 


(I) 


Phma 


Fig.  165. 

placed  normally  to  the  stream  which,  for  simplicity,  may  be  sup- 
posed to  flow  horixontally-  The  fluid  filaments  are  deviated  in 
tront  of  the  plane,  form  a  contraction  at  AgAi,  and  converge  again, 
leaving  a  mass  oC  eddying  water  behind  the  plane.  Suppose  the 
section  AoAo  taken  at  a  point  where  the  parallel  motion  has  not 
begun  to  be  disturbed,  and  AiAi  where  the  parallel  motion  is  re- 
established. Then  «nce  the  same  quantity  of  water  with  the  same 
velocity  passes  AoA«,  AiAi  in  any  given  time,  the  external  forces 
produce  no  change  of  momentum  on  the  mass  AoAsAtAi,  and  must 
therefore  be  in  equilibrium.  If  it  is  the  section  of  the  stream  at 
AoA*  or  AiAi,  and  u  the  area  of  the  plate  CD,  the  area  of  the  con- 
tracted section  of  the  stream  at  AiAi  willbcc,(ll—u),  where  c.  h  the 
coefficient  of  contraction.  Hence,  if  v  is  the  velocity  at  AtAi  or  AiAi, 
and  P|  the  velocity  at  AiAi, 

:.i,,=vOlc.(Q-u).  (i) 

Let  ^>  ^.  ^  be  the  pressures  at  the  three  sections.    Applying 
BernoulU's  theorem  to  the  sections  A«Ao  and  AiAi. 


•g+S^g^ 


zg 


Mao,  for  the  sections  AiAj  and  AjAi,  allowing  that  the  head  due 
to  the  relative  velocity  Vi  —v  is  lost  in  shock : — 

.■.p*-pt=G{vi~v)V2g;  (2) 

or,  introducii^  the  value  in  (i), 

^-^-S(j^-r'        <3> 

Now  the  external  forces  in  the  direction  oT  motion  acting  on  the 

mass  AgAiAiA)  are  the  pressures  piSl,  —Pft  at  the  ends,  and  the 

n^action  -  R  of  the  plane  on  the  water,  which  Js  equal  and  opposite 

to  the  pressure  of  the  water  on  the  plane.   As  these  are  in  equilibrium, 

(#..-ft)fl-R=o; 


an  expression  like  that  for  the  pressure  of  an  isolated  jet  on  an 
indefinitely  extended  plane,  with  tne  addition  tA  the  term  in  brackets, 
which  depends  only  on  the  areas  of  the  str^m  and  the  plane.  For 
a  given  plane,  the  expresnon  in  brackets  diminishes  as  fl  increases. 
If  n/w  ••  fi,  the  equation  (4)  becomes 

R-G-l 

which  is  of  the  form 

R-=GuW2t)K, 
where  K  depends  only  on  the  ratio  of  the  sections  of  the  stream  and 

plane 


'iz^-Y\ 


(*■) 


K..(,.„6-^-,)-. 
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The  assumption  that  the  coefficient  of  contraction  c,  is  constant 
for  different  values  of  p  is  probably  only  true  when  fi  is  not  very 
large.  Further,  the  increase  of  K  fcv  larse  values  at  pia  contrary  to 
experience,  and  hence  it  may  be  inferred  that  the  assumption  that 
all  the  filaments  have  a  common  velocity  fi  at  the  section  A.Ai  and 
a  common  velocity  p  at  the  section  AiAi  is  not  true  when  the  stream 
is  very  much  larger  than  the  plane.    Hence,  in  the  expression 

R»KGuii>/2(, 
K  must  be  determined  by  experiment  in  each  special  case.    For  a 
cylindrical  body  putting  u  for  the  section,  c,  for  the  coefficient  of 
contraction,  (,(£1— ce)  for  the  area  of  the  stream  at  AiAi, 

l>i"rtl/c,(0-a))l  lii-tpfl/(fl-u); 
or,  putting  p^tl/ui, 

Vl=Vpl£,[p-l).  Vi'Vplifi-l). 

Then 

R-K|Gu»"/2f. 

K,.,jt4,)-a-)'+c-^-)'!- 

Taking  Cc^o-Ss  and  p=4,  Ki=o-467,  a  value  less  than  before. 
Hence  there  is  leas  pressure  on  the  cylinder  than  on  th«  thin  plane. 

I  165.  Dittrilmlion  of  Pressure  on  a  Surface  on  lahieh  a  Jet  impinges 
nmmaliy. — The  principle  of  momentum  gives  readily  enough  the 
total  or  resultant  presaure  of  a  jet  impinging  on  a  plane  surface,  but 
in  some  cases  it  is  useful  to  know  the  distribution  of  the  Messure. 
The  problem  in  the  case  in  which 
the  plane  is  struck  normally,  and 
the  ]et  spreads  in  all  directions,  is 
one  of  great  complexity,  but  even 
in  that  case  the  maximum  intensity 
of  the  pressure  is  easily  assigned. 
Each  layer  of  water  flowing  from 
an  orifice  is  gradually  deviated 
(fig,  166)  by  contact  with  the  sur- 
face, and  during  deviation  exercises 
a  centrifugal  pressure  towards  the 
axis  of  the  jet.  The  force  exerted 
by  each  small  mass  of  water  is 
normal  to  its  path  and  inversely  as 
the  radius  of  curvature  of  the  path. 
Hence  the  greatest  pressure  on  the 
i  at  the  axis  of  the  jet,  and  the  pressure  must  decrease 
Irom  the  axis  outwards,  in  some  such  way  as  is  shown  by  the  curve 
of  pressure  in  fig.  167.  the  branches  of  the  curve  being  probably 
asymptotic  to  the  plane. 

For  simplicity  suppose  the  jet  is  a  vertical  one.  L.et  A,  (fig.  167)  be 
the  depth  of  the  orifice  from  the  free  surface,  and  ri  the  velocity  of 
discharge.  Then,  if  u  is  the  area  of  the  orifice,  the  quantity  of  water 
impinging  on  the  plane  is  obviously 

Q-uiJi=„V(2f*i); 
that  is,  supposing  the  orifice  rounded,  and  neglecting  the  coefficient 
of  discharge. 

The  velocity  with  which  the  fluid  reaches  the  plane  is,  however, 
greater  than  this,  and  may  reach  the  value 

^-<i2gk): 
where  *  is  the  depth  of  the  plane  below  the  free  surface.  The 
external  layers  of  fluid  subjected  throughout,  after  leaving  the 
orifice,  to  the  atmospheric  pressure  will  attain  the  velocity  v,  and 
will  flow  away  with  this  velocity  unchanged  except  by  friction. 
The  layers  towards  the  interior  of  the  jet,  being  subjected  toa  pressure 
greater  than  atmo^heric  pressure,  ^11  attain  a  less  velocity,  and  so 
much  less  as  they  are  nearer  the  centre  of  the  jet.    But  the  pressure 


Fig.  166. 
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can  in  no  case  exceed  the  pressure  i^/af  or  h  measured  in  feet  of 
water,  or  the  direction  of  motion  of  the  water  would  be  reversed,  and 
there  wouM  be  reBux.    Hence  the  maximum  intenuty  of  the  pressure 


Fig.  167. 
of  the  jet  on  the  plane  is  h  ft.  of  water.     If  the  [tressure  curve  is 
drawn  with  pressures  represented  by  feet  ot  water,  it  will  touch  the 
free  water  aurface.at  the  centre  of  the  jet. 

Suppose  the  pressure  curve  rotated  so  as  to  form  a  solid  ot  revolu- 
tion. The  weight  of  water  contained  in  that  solid  is  the  total 
pressure  of  the  jet  on  the  surface,  which  has  already  been  deter- 
mined. Let  V— volume  of  this  solid,  then  GV  is  its  weight  in  pounds. 
Consequently 

GV  =  {G/«)<*,ip; 

We  have  already,  therefore,  two  conditions  to  be  satisfied  by  the 


Some  very  interesting  experiments  on  the  distribution  of  pressure 
on  a  surface  struck  by  a  jet  have  been  made  by  J.  S.  Beresford 
[Prof.  Papers  on  Indian  Engineering,  No.  cccjcdi.),  with  a  view  to 
afFoM  information  as  to  the  forces  acting  on  the  aprons  of  weirs. 
Cylindrical  jets  i  in.  to  3  in,  diameter,  issuing  from  a  vessel  in 
which  the  water  level  was  constant,  were  allowed  to  fall  vertically 
on  a  brass  plate  9  in.  in  diameter.  A  small  hole  in  the  brass  plate 
communicated  by  a  flexible  tube  with  a  vertical  pressure  column. 
Airangementa  were  made  by  which  this  aprature  could  be  moved 
^  in.  at  a  time  across  the  area  strucli  by  the  jet.  The  height  of  the 
pressure  column,  for  each  position  of  the  aperture,  gave  the  pressure 
at  that  point  of  the  area  struck  by  the  jet.    When  the  aperture  was 


[IMPACT  AND  REACTION 

Fig.  168  shows  the  pressure  curves  obtained  in  three  experiments 
with  three  jets  of  the  dies  shown,  and  with  the  free  surface  level  in 
'■'•"  -— — •  the  heights  marked. 
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As  the  geoecal  f  onn  of  the  pressure  cucve  fau  baen  abeMly  indi- 
cated, it  may  be  assumed  that  its  equation  is  of  the  form 

j-oir-"-  (1) 

But  it  has  already  been  shown  that  for  x  =  o,  y  =  h,  hence  a~k. 
To  detennine  the  remaining  constant,  the  other  condition  may  be 
used,  that  the  solid  formed  by  rotating  the  pressure  curve  represents 
the  total  pressure  on  the  plane.    The  volume  (^  the  solid  is 


V=j73x^x 
-  2rkj     b"'  xdx 

=  (xA/log,6)[-6- 


"TA/log,J, 
Uung  the  condition  already  stated, 

2iiiV<Mi}->rA/log,fr. 

log.t-(Wa«)VWAi). 
Putting  the  value  oF  b  in  (2)  in  eq.  (i),  and  also  r  for  the  radius  of 
the  jet  at  the  orifice,  so  that  w=-*r*,  the  equation  to  the  pressure 


y-i^iyj^- 


of  the  jet,  the  pressure  column 


Plaite  mtnnng  through  a  Fluid,  or  Pressure 
Df_  a  Current  on  a  Plane.— When  a  thin  plate  moves  through  die 
air,  or  through  an  indefinitely  large  mass  of  still  water,  in  a  direction 
normal  to  its  surface,  there  is  an  excess  of  pressure  on  the  anterior 
face  and  a  diminution  of  pressure  on  the  posterior  face.  Let  «  be 
the  relative  velocity  of  the  plate  and  fluid,  SI  the  area  trf  the  plate,  G 
the  density  of  the  fluid,  A  the  height  due  to  the  velocity,  then  the 
total  resistance  is  expressed  by  the  equation 

R  =/GQ  b'/2j  pounds  =/GqA; 
where/is  a  coefficient  having  about  the  value 


i'3  for  a  plate  moving 

,  — -  _, r —  -—J J     . ■ i- -  ....^...B-.-B  "..a  fixed  plane,  whether 

level  with  the  free  surface  in  the  reservoir  supplying  the  jet ;  that  is,     the  fluid  is  air  or  water.    The  difference  in  the  value  ot  the  coefficient 


n  still  fluid,  and  1'8  for 


impin^ng  a 


the  pressure  was  very  nearly  u'/ae.  As  the  aperture  moved  away  from 
the  axis  of  the  jet,  the  pressure  diminished,  and  it  became  insensibly 
small  at  a  distance  from  the  axis  of  the  jet  about  equal  to  the  dia- 
meter of  the  jet.  Hence,  roughly,  the  pressure  due  to  the  jet  extends 
over  an  area  about  four  times  tne  area  of  section  of  the  jet. 


perhaps  due  to  e 
simuar  resistance  to  motion  in  the 
form,  that  is,  in  which  the  surfaces 
not  of  gradual  and  continuous  curvature. 
The  stress  between  the  fluid  and  plate 


Qt  experiment.  There  ie 
of  ai)  bodies  of  "  unfair 
which  the  water  slides  ai 


cbiefly  in  this  way. 
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The  streams  of  fluid  deviated  in  (ront  of  the  plate,  Bupposed  for 
debniteness  to  be  movina  throi^h  the  fluid^  receive  from  it  forward 
momentum.  Portions  otthia  forward  movins  water  are  thrown  off 
latera.H}'  at  the  edges  of  the  plate,  and  diffused  through  the  surround- 
ii%  fluid,  instead  of  falling  to  their  original  position  behind  the 
[Jate.  Other  portions  of  comparatively  still  water  are  dragged  into 
motion  to  fill  the  space  left  behind  the  plate;  and  there  is  thus  a 
pressure  less  than  hydrostatic  pressure  at  the  back  of  the  plate.  The 
whole  resistance  to  the  motion  of  the  plate  is  the  sum  of  the  excess  of 
pressure  in  front  and  deficiency  of  pressure  behind.  This  resistance 
IS  independent  of  any  friction  or  viscosity  in  the  fluid,  and  is  due 
simply  to  ite  inertia  resistii^  a  sudden  change  of  direction  at  the 
edee  of  the  plate. 

Experiments  made  by  a  whirling  machine,  in  which  the  plate  is 
fixed  on  a  long  arm  and  moved  circularly,  gave  the  following  values 
of  the  coefficient  /.  The  method  is  not  free  from  objection,  as  the 
centrifugal  force  causes  a  flow  outwards  across  the  plate. 


Approximate 

Area  of  Plate 

in  sq.  It. 

Values  of/.                ] 

Borda. 

Hutton. 

Thibault. 

013 

0-25 

0-63 
in 

1-39 

1-24 

1-43 

1-525 
1-784 

There  is  a  steadv  increase  of  resistance  with  the  «ze  of  the  plate, 
in  part  or  wholly  due  to  centrifugal  action. 

P.  L.  G.  Dubuat  (1734-1809)  made  experinients  on  a  plane  i  ft. 

Siare,  moved  in  a  straight  line  in  water  at  3  to  6}  ft.  per  second. 
Ilin^  m  the  coefficient  of  excess  of  pressure  in  front,  and  n  the 
coefficient  of  deficiency  of  pressure  behind,  so  that  f-'m+n,  he 
found  the  following  vauies:— 
I  »,-i;»-o-433;/-i-433. 

The  pressures  were  tneasuied  by  pressure  columns.  Experiments 
by  A.  J.  Morin  (1795-1880),  G.  Piobert  (1793-1871)  and  1.  Didion 
C1798-1878)  on  plates  of  0-3  to  2'7  sq.  ft.  area,  drawn  vertically 
through  water,  gave  f  =  2-iS;  hut  the  experiments  were  made  in  a 
reservoir  of  comparatively  small  depth.  For  similar  plates  moved 
through  air  they  found  /=  1-36,  a  result  more  in  accordance  with 
those  which  precede. 

For  a  fixeo  plane  in  a  movii%  current  of  water  E.  Mariotte  found 
/— 1-25.  Dubuat,  in  experiments  in  a  current  of  water  like  those 
mentioned  above,  obtained  the  values  m-^i-iSfi;  n—O'670;  /= 
1-856.  Thibault  exposed  to  wind  pressure  planes  of  1-17  and  2-5 
oq.  ft.  area,  and  found /to  vary  from  i -^68  to  2-135,  the  mean  value 
being /==  1-834,  a  result  agreeing  well  "  """  "-'---- 

5  167.  Stanton's  Experiments  on  the 
At  the  National  Physical  Laboratory,  London, 
out  a  series  of  expenments  on  the  distribution  of  pressure  ( 
in  a  current  of  air  passing  through  an  air  trunk.    These 


nSurfac 


n  those  already  given  in  that  the  ph 

I  relatively  to  the  cross  section  of  the  currAit  (Proc.  Inst. 

Cia.  Eng.  clvi.,  1904).  Fig.  169  shows  the  distribution  of  pressure 
on  a  square  plate.  116  is  the  plate  in 
vertical  section,  acb  the  distribution 
of  pressure  on  the  windward  and  adb 
that  on  the  leeward  wie  of  the  central 
section,  ^milariy  aeb  is  the  distribu- 
tion of  pressure  on  the  mndward  and 
afb  on  tne  leeward  side  of  a  diagonal 
section.  The  intensity  of  pressure  at 
Xc  the  centre  of  the  plate  on  the  windward 
side  was  in  all  cases  p'^-Cn^lig  Yb  per 
sq.  ft.,  where  G  is  the  weight  of  a  cuoic 
foot  of  air  and  v  the  velocity  of  the 
current  in  ft.  \Kt  sec.  On  the  leeward 
side  the  nc^tive  mesaure  is  uniform 
except  near  the  edges,  and  its  value 
depends  on  the  form  of  the  plate.  For 
a  circular  plate  the  pressure  on  the 
leeward  side  was  0-4S  Ca^l^g  and  for 
a  rectangular  plate  o-66  G^jig.  For 
circular  or  square  plates  the  resultant 
pressure  on  the  plate  was  P=O'0or26 
p*  lb  per  sq.  ft.  where  v  is  the  velocity 
of  the  current  in  ft.  per  sec.  On  a  k»ng 
narrow  rectangular  plate  the  resultant  pressure  was  nearly  60% 
greater  than  on  a  circular  plate.  In  later  tests  on  lar^r  planes  in 
tree  air,  Stanton  found  resistances  18 "'q  greater  than  those  observed 
with  small  planes  in  the  air  trunk. 

t  168.  Case  Kk*n  liie  Direction  af  Molam  is  oblique  lo  the  Plane. — 
The  determination  of  the  pressure  between  a  fluid  and  surface  in  this 
case  is  of  importance  in  manv  practical  questions,  for  instance,  in 
ass^ning  the  load  due  to  wind  pressure  on  sloping  and  curved  roofs, 
and  experiments  have  been  made  by  Hutton,  Vince,  and  Thibault 
planes  moved  ctrculariy  throogh  air  uid  water  on  a  whiilii^ 


Fig.  169. 


\t  AB  (fig.  iTo)  be  a  ^ne  moving  in  the  direction  R  making 
ngle  4  with  the  plane.  The  resultant  pressure  between  the  fluid 
the  plane  will  be  a  normal 


pressure  \.  The  component  R 
of  this  normal  preasure  it  the 
resistance  to  the  motion  of  the 
plane  and  the  other  component 
L  is  a  lateral  force  resisted  by 
the  guides  which  support  the 
plane.    Obviously 

R-'Nsin^; 

L=Ncos4. 
In  the  case  of  wind  pressure  on 
a  sloping  roof  surface,  R  is  the 
horizontal   and   L    the   vertical 
component  of  the  normal  pre»- 

In  experinientB  with  the  whirling  machine  it  is  the  renstancr  to 
motion,  R,  which  is  directly  (neasured.  Let  P  be  the  preamre  on  a 
piaae  moved  normally  throu^  a  fluid.    Then,  for  the  same  plane 


a  its  direction  of  n 


1,  the  resbtancc  was 


R-P(rin«)>-8Mt"#. 
A  simpler  and  more  convenient  expression  given  by  Colonel 
Duchemin  is 

R-2Psin»*/(i+sin'*). 
Consequently,  the  total  pressure  between  the  fluid  and  plane  is 

N -2P  sin  ♦/(!  +sin'  4,)  -2P/(cosec  ♦  -f  an ♦). 
and  the  lateral  force  is 

L-iP  sin  *  cos  */([  +sin'  *). 
In  1873  some  experiments  woe  made  for  the  Aeronautical  Society 
on  the  pressure  of  air  on  oblique  planes.  These  plates,  of  1  t<y  3  ft. 
square,  were  balanced  by  ingenious  mechanism  deseed  by  F.  H. 
Wenbajn  and  Spencer  Browning,  in  such  a  maiuier  that  lioth  the 
pressure  in  the  direction  oi  the  air  current  and  the  lateral  force  were 
sepamtely  measured.  These  |danes  were  placed  opposite  a  Uast 
from  a  fan  iaauins  from  a  wooden  pipe  18  in.  square.  The  pressure  of 
the  blast  varied  from  /i  to  I  in.  of  water  pressure.  The  folbwing  are 
the'results  given  in  pounds  per  square  foot  (A  the  plane,  and  a  oom- 

B.nson  of  the  experimental  results  with   the  pressures  ^ven  by 
ucbemin's  rule.    These  last  value*  are  obtained  by  taking  P  — 3-31, 
the  observed  pressure  on  a  normal  surface :— 


Angle  between  Plane  and  Direction  ) 
3  Blast ( 

15° 

20- 

6o' 

90- 

Horizontal  pressure  R     .     .     .     . 

Lateral  pressure  L 

Normal  pressureVL*+k'     .     .     . 
Normal  pressure  by  E>uchemiii's  rale 

1-65 
I -603 

0'6i 
1-96 

3-05 

2-027 

331 

3-31 
3-31 

Water  Motors 

In  every  system  of  machinery  deriving  energy  from  a  natural 
water-fall  there  exist  the  following  parts: — 

I.  A  supply  channel  or  head  race,  leading  the  water  from  the 
highest  accessible  level  to  the  site  of  the  machine.  This  may  be 
an  open  channel  of  eaith,  masonry  or  wood,  laid  at  as  ainall  a 
slope  as  b  cou^tent  with  the  delivery  of  the  necessary  supply  of 
water,  or  it  may  be  a  closed  cast  or  wrought-iion  pipe,  laid  at 
the  natural  slope  of  the  ground,  and  about  3  ft.  below  the  surface. 
In  some  cases  part  of  the  head  race  is  an  open  channel,  part 
a  closed  pipe.  The  channel  often  starts  from  a  small  storage 
reservoir,  constructed  near  the  stream  supplying  the  water  motor, 
in  which  the  water. accumulates  when  the  motor  is  not  working. 
There  are  sluices  or  penstocks  by  which  the  supply  can  be  cut 
oS  when  necessary. 

3.  Leading  from  the  motor  there  is  a  tail  race,  culvert,  or 
discharge  pipe  delivering  the  water  after  it  has  done  its  work 
at  the  lowest  convenient  level. 

3.  A  waste  channel,  weir,  or  bye-wash  is  placed  at  the  origin 
of  the  head  race,  by  which  surplus  water,  in  floods,  escapes. 

4.  The  motor  itself,  of  one  of  the  kinds  to  be  described  prescQUy , 
which  either  overcomes  3  useful  resistance  directly,  as  in  the  case 
of  a  ram  acting  on  a  lift  or  crane  chain,  or  indirectly  by  actuating 
transmissive  machinery,  as  when  a  turbine  drives  the  shafting, 
belting  and  gearing  of  a  mill.  With  the  motor  is  usually  com- 
bined regulating  machinery  for  adjusting  the  power  and  speed 
to  the  work  done.  This  may  be  controlled,  in  some  cases  by 
atitomado  govenung  n 
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S  169.  Water  Motors  with  Artificial  Sources  of  Energy.—The 
great  convenience  and  simplicity  of  water  motors  has  led  to  their 
adoption  in  certain  cases,  where  no  natural  source  of  water 
power  b  avalkble.  In  tbese  cases,  an  artificial  source  of  water 
power  is  created  by  using  a  steam-engine  to  pump  water  to  a 
reservoir  at  a  great  elevation,  or  to  pump  water  into  a  closed 
reservoir  in  which  there  is  great  pressure.  The  water  flowing 
from  the  reservoir  through  hydraulic  engines  gives  back  the 
energy  expended,  less  so  much  as  has  been  wasted  by  friction. 
Such  arrangements  are  most  useful  where  a  continuously  acting 
steam  engine  stores  up  energy  by  pumping  the  water,  while  the 
work  done  by  the  hydraulic  engines  is  done  intermittently. 

S  170.  Ef«fjy(7fnWater-/aa,— Let  H,  be  the  total  fall  of  level  from 
the  point  where  the  water  is  taken  from  a  natural  stream  to  the 
pirint  where  it  is  dischaTged  into  it  again.  Of  this  total  fall  a  portion, 
which  can  be  est imateo  independently,  is  expended  in  overcominij; 
the  reaiatances  of  the  head  and  tail  races  or  the  supply  and  discharge 

Eipes.  Let  this  portion  of  head  waited  be  ^  Then  the  available 
ead  to  workthcmotor  isH->Hi— l)r.  It  is  this  available  head  which 
should  be  used  in  all  calculations  of  the  proportions  of  the  motor. 
Let  Q  be  the  supply  of  water  per  second.    Tnen  GQH  foot-pounds 

at  second  is  the  gross  available  work  of  the  fall.  The  power  of  the 
I  may  be  utilized  in  three  ways,  (a)  The  GQ  pounds  of  water  niay 
be  placed  on  a  machine  at  the  highest  level,  and  descending  in  con- 
tact with  it  a  distance  of  H  ft.,  the  work  done  will  be  (ncglectins 
losses  from  friction  or  leakage)  GQH  foot-pounds  per  second,  (b) 
Or  the  water  maj^  descend  in  a  closed  pipe  from  the  higher  to  the 
lower  level,  in  which  case,  with  the  same  reservation  as  oeforc,  the 

fressureat  the  foot  of  the  pipe  will  be  ^"GH  pounds  per  square  toot. 
[  the  water  with  this  pressure  acts  on  a  movable  piston  like  that 
of  a  steam  engine,  it  will  drive  the  piston  bo  that  the  volume  described 
s  Q  cubic  feet  per  second.    Then  the  work  done  will  be  ^— GHQ 


allowed  t{ 


s  before,     (c)  Or  lastly,  the  water  may  be 
r-V^by'      ■  -     -■      ■ 


:o  acquire  the  vdodtyp  =  VagH  by  its  descent.     The  kinetic 
energy  of  Q  cubic  feet  will  then  be  iGQB'/|  =  GQH,  and  it  the 
is  alloi     ■        ■      ■  '  ■    ■  


_  _  Vowed  to  imping  on  surfaces  suitably  curved  which  bring  it 
finally  to  rest,  it  will  impart  to  these'  the  same  energy  as  in  the 
previous  cases.  Motors  which  receive  energy  mainly  in  the  three 
ways  described  in  (a),  (b),  (c)  may  be  termed  gravity,  pressure  and 
''a  motors  respectively.    Generally,  if  Q  ft.  per  second  of " 


'elocity  u 

then,  apart  from  energy  wasted  by  friction  or  leakage  01 
of  the  machine,  the  work  done  will  be 


thesai 

Hft. 


GQk,+pQ+{Glg)QW2g)=GQli  foot  pounds, 
le  as  if  the  water  acted  «mply  by  its  weight  while  descending 

5171,  Site  for  Water  i/oior.— Wherever  a.  stream  flows  from 
a  higher  to  a  lower  level  it  is  possible  to  erect  a  water  motor. 
The  amount  of  power  obtainable  depends  on  the  available  head 
and  the  supply  of  water.  In  choosing  a  site  the  engineer  will 
select  a  portion  of  the  stream  where  there  is  an  abrupt  natural 
fall,  or  at  least  a  considerable  slope  of  the  bed.  He  will  have 
regard  to  the  facility  of  constructing  the  channels  which  are  to 
convey  the  water,  and  will  take  advantage  of  any  bend  in  the  river 
which  enables  him  to  shorten  them.  He  will  have  accurate 
measurements  made  of  the  quantity  of  water  flowing  in  the 
stream,  and  he  will  endeavour  to  ascertain  the  average  quantity 
available  throughout  the  year,  the  minimum  quantity  in  dry 
seasons,  and  the  maximum  for  which  bye- wash  channels  must 
be  provided.  In  many  cases  the  natural  fall  can  be  increased 
by  a  dam  or  weir  thrown  across  the  stream.  The  engineer  will 
ako  examine  to  what  extent  the  head  will  vary  in  different 
seasons,  and  whether  it  is  necessary  to  sacrifice  part  of  the  full 
and  give  a  steep  slope  to  the  tail  race  to  prevent  the  motor  being 
drowned  by  backwater  in  floods.  Streams  fed  from  lakes  which 
form  natural  reservoirs  or  fed  from  glaciers  are  less  variable  than 
streams  depending  directly  on  rainfall,  and  are  therefore  advan- 
tageous for  water-power  purposes. 

S  17a.  Wala-  Power  at  Holyoke,  I7.5.,4.— About  85  m.  from  the 
mouth  of  the  Connecticut  river  there  was  a  fall  of  about  60  ft.  in 
a  short  distance,  forming  what  were  called  the  Grand  Rapids,  below 
which  the  river  turned  sharply,  forming  a  kind  of  peninsula  on  which 
the  city  of  Holyoke  is  built.  In  1845  the  magnitude  of  the  water- 
power  available  attracted  attention,  and  it  was  decided  to  build  a 
dam  across  the  river.  The  ordinary  flow  of  the  river  is  6000  cub.  ft. 
per  sec.,  givii^  a  gross  power  of  30,000  h.p.  In  dry  seasons  the 
power  is  20,000  h.p.,  or  occaw'onally  less.  From  above  the  dam  a 
system  of  canals  takes  the  water  to  mills  on  three  levels.  The  first 
canal  starts  with  a  width  of  140  ft,  and  depth  of  33  ft,,  and  supplies 
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the  highest  range  of  mills.  A  second  canal  takes  the  water  which 
has  driven  turbmes  in  the  highest  mills  and  supplies  it  to  a  second 
series  of  mills.  There  is  a  thirrl  canal  on  a  still  lower  level  supplying 
the  lowest  mills.  The  water  then  finds  its  way  back  to  the  nver. 
With  the  grant  of  a  mill  site  is  also  leased  therightto  use  the  water- 
power.  A  mill-power  is  defined  as  38  cub,  ft,  of  wat 
during  16 ' —   '■      -        '  ■'    '  --  '■      —•-■ 

h.p.  per  ai 

S  173.  Action  of  Water  in  a  Water  Motor.— Vtnlei  molorsmay 
be  divided  into  water- pressure  engines,  water-wheels  and 
turbines. 

Water-pressure  engines  are  machines  with  a  cylinder  and  piston 
or  ram,  in  principle  identical  with  the  corresponding  part  0/  a 
steam-engine.  The  water  is  alternately  admitted  to  and  dis- 
charged from  the  cylinder,  causing  a  reciprocating  action  of  the 
piston  or  plunger.  It  is  admitted  at  a  high  pressure  and  dis- 
charged at  a  low  one,  and  consequently  work  is  done  on  the  piston. 
The  water  in  these  machines  never  acquires  a  high  velocity,  and 
for  the  most  part  the  kinetic  energy  of  the  water  is  wasted. 
The  useful  work  is  due  to  the  difierence  of  the  pressure  of 
admission  and  discharge,  whether  that  pressure  is  due  to  the 
weight  of  a  column  of  water  of  more  or  less  considerable  height, 
or  is  artificially  produced  in  ways  to  be  described  presently. 

Water-wheels  are  large  vertical  wheels  driven  by  water  failing 
from  a  higher  to  a  lower  level.  In  most  water-wheels,  the  water 
acts  directly  by  its  weight  loading  one  side  of  the  wheel  and  so 
causing  rotation.  But  in  all  water-wheels  a  portion,  and  in  some 
a  considerable  portion,  of  the  work  due  to  gravity  is  first  em- 
ployed to  generate  kinetic  energy  in  the  water;  during  its 
action  on  the  water-wheel  the  velocity  of  the  water  diminishes, 
and  the  wheel  is  therefore  in  part  driven  by  the  impulse  due  to 
the  change  of  the  water's  momentum.  Water-wheeb  are  there- 
fore motors  on  which  the  water  acts,  partly  by  weight,  partly  by 
impulse. 

Turbines  are  wheels,  generally  of  small  siee  compared  with 
water  wheels,  driven  chiefly  by  the  impulse  of  the  water.  Before 
entering  the  moving  part  of  the  turbine,  the  water  is  allowed 
to  acqtiire  a  considerate  velocity;  during  its  action  on  the 
turbine  this  velocity  is  diminished,  and  the  Impulse  due  to  tbe 
change  of  momentum  drives  the  turbine. 

In  designing  or  selecting  a  water  motor  it  is  not  suffidenl  to 
consider  only  its  efficiency  in  normal  conditions  of  [working. 
It  is  generally  quite  as  important  to  know  how  it  will  act  with 
a  scanty  water  supply  or  a  diminished  head.  The  greatest 
difference  in  water  motors  is  in  their  adaptability  to  varying 
conditions  of  working. 

Water-pressure  Engines. 

(174.  In  these  the  water  acts  by  pressure  either  due  to  tbe 
height  of  the  column  in  a  supply  pipe  descending  from  a  high- 
level  reservoir,  or  created  by  pumping.  Pressure  engines  were 
first  used  in  mine-pumping  on  waterfalls  of  greater  height  than 
could  Bt  that  time  be  utilized  by  water  wheels.  Usually  they 
were  single  acting,  the  water-pressure  lifting  the  heavy  pump 
rods  which  then  made  the  return  or  pumping  stroke  by  their 
own  weig.ht.  To  avoid  losses  by  fluid  friction  and  shock  the 
velocity  of  the  water  in  the  pipes  and  passages  was  restricted 
to  from  3  to  10  ft.  per  second,  and  the  mean  speed  of  plunger  to 
I  ft.  per  second.  The  stroke  was  long  and  the  number  of  strokes 
3  to  6  per  minute.  The  pumping  lift  being  constant,  such  engines 
worked  practically  always  at  full  load,  and  the  efficiency  was 
high,  about  84%,  But  they  were  cumbrous  machines.  They 
are  described  in  Weisbach's  Mechanics  of  Engineering. 

The  convenience  of  distributing  energy  from  a  central  station 
to  scattered  working-points  by  pressure  water  conveyed  in  pipes 
— a  system  invented  by  Lord  Armstrong— has  already  been 
mentioned.  This  system  has  led  to  the  development  of  a  great 
variety  of  hydraulic  pressure  engines  of  very  various  types. 
The  cost  of  pumping  tbe  pressure  water  to  some  extent  restricts 
its  use  to  intermittent  operations,  such  as  working  lifts  and 
cranes,  punching,  shearing  and  riveting  machines,  forging  and 
flanging  presses.     To  keep  down  the  cost  of  the  distributin 
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mains  very  high  pressures  are  adopted,  geoerally  700  lb  per 
sq.  in.  or  1600  ft.  of  head  or  more. 

In  a  large  number  of  hydraulic  machines  worked  by  water  at 
high  pressure,  especially  lifting  machines,  the  motor  consists  of  a 
direct,  single  acting  ram  and  cylinder.  In  a  few  cases  double- 
acting  pistons  and  cylinders  are  used;  but  they  involve  a 
water-tight  packing  of  the  piston  not  easily  accessible.  In  some 
cases  pressure  engines  are  used  to  obt^n  rotative  movement, 
and  then  two  double-acting  cylinders  or  three  single-acting 
cylinders  are  used,  driving  a  crank  shaft.  Some  double-acting 
cylinders  have  a  piston  rod  half  the  area  of  the  piston.  The 
pressure  water  acts  continuously  on  the  annular  area  in  front 
of  the  piston.  During  the  forward  stroke  the  pressure  on  the 
front  of  the  piston  balances  half  the  pressure  on  the  back.  During 
the  return  stroke  the  pressure  on  the  front  is  unopposed.  The 
water  in  front  of  the  piston  is  not  exhausted,  but  returns  to  the 
supply  pipe.  As  the  frictional  losses  in  a  fluid  are  Independent 
of  tbe  pressure,  and  the  work  done  increases  directly  as  the 
pressure,  the  percentage  loss  decreases  for  given  velocities  of 
flow  as  the  pressure  increases.  Hence  for  high-pressure  machines 
somewhat  greater  velocities  are  permitted  in  the  passages  than 
for  low-pressure  machines.  In  supply  mains  the  velocity  is 
from  3  to  6  ft.  per  second,  in  valve  passages  5  to  roft.persecond, 
or  in  extreme  cases  20  ft.  p)er  second,  where  there  is  less  object 
in  economizing  energy.  As  the  water  is  incompressible,  slide 
valves  must  have  neither  lap  nor  lead,  and  piston  valves  are 
preferable  to  ordinary  slide  valves.  To  prevent  injurious  com- 
pression from  exhaust  valves  closing  too  soon  in  rotative  engines 
with  a  fixed  stroke,  small  self-acting  relief  valves  arc  fitted  to  the 
cyhnder  ends,  opening  outwards  against  the  pressure  into  the 
valve  chest.  Imprisoned  water  can  then  escape  without  over- 
■  straining  the  machines. 

Id  direct  sini^e-actiiig  Uft  machineB,  in  which  the  stroke  is 
fixed,  and  in  rotative  machines  at  constant  speed  it  is  obvious 
that  the  cylinder  must  be  filled  at  each  stroke  irrespective  of  the 
amount  of  work  to  be  done.  Hie  same  amount  of  water  is  used 
whether  much  or  little  work  is  done,  or  whether  great  or  small 
weights  are  lifted.  Hence  while  pressure  engines  are  very 
efficient  at  full  load,  their  efficiency  decreases  as  the  load  de- 
creases. Various  arrangements  have  been  adopted  to  diminish 
this  defect  in  engines  working  with  a  variable  load.  In  lifting 
machinery  there  is  sometimes  a  double  ram,  a  hollow  ram 
enclosing  a  solid  ram.  By  simple  arrangements  the  solid  ram 
only  is  used  for  small  loads,  but  for  large  loads  the  hoUow  ram  is 
locked  to  the  solid  ram,  and  the  two  act  as  a  ram  of  larger  area. 
In  rotative  engines  the  case  is  more  difficult.  In  Hastie's  and 
Rigg's  engines  tbe  stroke  is  automatically  varied  with  tlie  load, 
increasing  when  the  load  is  laige  and  decreasing  when  it  is  small. 
But  such  engines  are  compUcated  and  have  not  achieved  much 
success.  Where  pressure  engines  are  used  simplicity  Is  generally 
a  first  consideration,  and  economy  is  of  less  importance. 

1 175.  Efficiency  of  Pressure  Engines. — It  is  hardly  possible  to  form 
a  theoretical  expression  for  the  efficiency  of  oressure  engines,  but 
some  general  considerations  are  useful.  Consider  the  case  of  a  long 
stroke  hydraulic  ram,  which  has  a  fairly  constant  velocity  d  during 
the  stroke,  and  valves  which  are  fairly  wide  open  during  most  of  the 
stroke.  Let  r  be  the  ratio  of  area  of  ram  to  area  of  valve  passage, 
a  ratio  which  may  vary  in  ordinary  cases  from  4  to  ra,  llien  the 
toss  in  shock  of  the  water  entering  the  cylinder  will  be  {r  — i)V/ie  in 
ft.  of  head.  The  friction  in  the  supply  pipe  is  also  proportional  to 
i*.  The  energy  carried  away  in  exhaust  will  be  proportional  to  t*. 
Hence  the  total  hydraulic  losses  may  be  taken  to  be  approximately 
ff'/^S  ft.,  where  f  la  a  coefficient  depending  on  the  proportlonsof  the 
machine.  Let  /  be  the  friction  of  the  ram  packing  and  mechanism 
reckoned  in  lb  per  sq.  ft.  of  ram  area.  Then  if  the  supply-pipe 
pressure  driving  the  machine  is  ^  lb  per  sq.  ft.,  the  effective  working 
presifure  will  be 

p-GtVl2g-f  lb  per  sq.  ft. 
Let  A  be  the  area  of  the  ram  in  sq.  ft.,  v  its  velocity  in  ft.  per  sec. 
The  useful  work  done  will  be 

(f»-Gfii»/ag-/)At'  ft.  lb  per  sec., 
and  the  efficiency  of  the  machine  will  be 

v-{p-G!ii'l2i-f)lp. 
This  shows  that  the  efficiency  increases  with  the  pressure  P,  and 
diminishes  with  the  speed  v,  other  things  being  the  same.     If  in 


HYDRAULICS 


93 


Dietkaryt 


V  ^p'y 


regulating  the  eneine  for  varying  load  the  pressure  is  throttled, 
part  of  the  available  head  is  destrgycd  at  the  throttle  valve,  and 
p  in  the  bracket  above  is  reduced.     Direct-acting  hydraulic  lifts, 
without    intermediate   gearing,    may 
have  an  efljeiency  of  95  %  during  the 
working  stroke.  If  a  hydraulic  jiKer  is 
used  with  ropes  and  shea\'es  to  change 

the  speed  u!  the  ram  to  the  speed  of  Livelef  Supply 

the  Uft,   the  efficiency  may  be  only  ^■*' 

50%.  E.  B.  Ellington  has  given  the 
efficiency  of  lifts  with  hydraulic 
balance  at  85%  during  the  working 
stroke.  Large  pressure  engines  have 
an  efficiency  of  Ss%,  but  small  rota- 
tive engines  probably  not  more  than 
50  %  and  that  only  when  fully  loaded. 

§  176.    Direct-Acting    Hydraulic 
Lift     (fig.      i7i).~This      is      the 
simplest  of  all  kinds  of  hydraulic 
motor,    A  cage  W  b  lifted  directly 
by    water    pressure    acting    in    a 
cylinder  C,  the  length  of  which  is 
a  little  greater  than  the  lift.     A 
ram   or   plunger    R   of   the   same 
length    is    attached    to    the    cage. 
The  water-pressure  admitted  by  a 
cock  to  the  cylinder  forces  up  the 
ram,  and  when  the  supply  valve  is 
closed    and    the    discharge    valve 
opened,    the    ram    descends.      In 
this  case  the  ram  is  9  in.  diameter, 
with  a  stroke  of  49  ft,    It  consists 
of    lengths   of    wrought-iron    pipe 
screwed  together  perfectly  water- 
tight, the  lower  end  being  closed 
by    a    cast-iion    plug.     The    ram 
works   in   a   cylinder    11    in.    dia- 
meter of  9  ft.  lengths  of  flanged 
cast-iron   pipe.      The    ram    passes 
water-tight    through    the    cylinder 
cover,     which    is    provided    with 
double    hat    leathers    to    prevent 
leakage  outwards  or  inwards.     As 
the  weight  of  the  ram  and  cage  is 
much  more  than  sufficient  to  cause 
a  descent  of  the  cage,  part  of  the 
weight  is  balanced.     A  chain  at- 
tached to  the  cage  passes  over  a 
pulley  at  the  top  of 
the   lift,    and   carries       r,,ui  y 
at    its    free    end    a        "^^i^g 
balance     weight     B, 
working    in    T    iron 
guides.    Water  is  ad- 
mitted to  the  cylinder 
from  a   4-in.   supply 
pipe  through  a  two- 
way  slide,  worked  by 
a  rack,  sfnndle  and 
endless     rope.       The 
lift    works   under   73 
ft.  of  head,  and  lifts 
1350  lb  at  2  ft.  per 
second.     The  efii- 
ciency  is  from  75  to 
80%. 


of  this  kind  is  the  fric- 
tion of  the  cup  leathers, 
which  make  the  joint 


periments  by  John  Hick  give  for  tbe  friction  of  these  leather 
the   following   formula.     Let   F—    the   total   friction   in    pounds: 
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d— diameter  (rf  ram  in  ft.;  ^"water-pressuic  in  pounds  per  eq.  ft.; 
k  a  coefficient. 
F-kpd 

ji-o-00393  if  the  leathers  are  new  or  badly  lubricated: 
—  o-oo3^  if  the  leathers  arc  in  good  condition  and  well  lubricated. 

Since  the  total  pressure  on  the  ram  is  P  =  ird'f,  the  fraction  of  the 
total  pressure  expended  in  overcoming  the  friction  of  the  leathers  is 
F/P  =  -oofi/rf  to  ■ooiz/d,  d  being  in  feet. 

Let  H  De  the  height  of  the  pressure  column  measured  from  the 
free  surface  of  the  supply  reservoir  to  the  bottom  of  the  ram  in  its 
,  Hb  the  height  from  the  discha 


lowest  position, 


a  of  the  ri 


^  wPti 


the 


weight  of  balance  chain  per  foot  run,  F  the  friction  of  the  cup  leather 
and  slides.  Then,  neglecting  fluid  friction,  if  the  ram  is  rising  the 
accelerating  force  \a 

P,=G(H-A)Q-R-W+B-w(S-fc)+«ffc-F, 
aad  if  the  ram  is  descending 

P,=  -G(Ht-A)Q+W+R-B+To(S-A}-tBft-F. 
H  uj  =  i  Gn,  Pi  and  Pi  are  conatant  throughout  the  stroke;  and 
the  moving  force  in  ascending  and  descending  is  the  same,  if 

B = W+ R  +iuS-  Ga(H  +Ht)/2. 
Using  the  values  just  found  for  w  and  B, 

P,-P,-iGQ(H-H*}-F. 
Let  W+R+iipS+B  =  U,  and  let  P  be  the  constant  accelerating 
force  acting  on  the  system,  then  the  acceleration  is  (P/U);.    The 
velocity  at  the  end  of  the  stroke  is  (assuming  the  fnction  to  be 
constant) 

i-VCaPeS/U); 
and  the  mean  velocity  of  ascent  is  \v. 

I  177.  Armstrong's  Hydraulic  Jigger. — This  is  simply  a  single- 
acting  hydraulic  cylinder  and  ram,  provided  with  sheaves  so 
as  to  give  motion  to  a  wire  rope  or  chain.  It  is  used  in  various 
forms  of  lift  and  crane.  Fig.  172  shows  the  arrangement.  A 
hydraulic  ram  or  plunger  B  works  in  a 
stationary  cylinder  A.  Ram  and  cylinder 
carry  sets  of  sheaves  over  which  passes  a 
chain  or  rope,  fixed  at  one  end  to  the 
cylinder,  and  at  the  other  connected  over 
guide  pulleys  to  a  lift  or  crane.  For  each 
pair  of  pulleys,  one  on  the  cylinder  and  one 
on  the  ram,  the  movement  of  the  free  end 
of  the  rope  is  doubled  compared  with  that 
of  the  ram.  With  three  pairs  of  pulleys  the 
free  end  of  the  rope  has  a  movement  equal 
\  to  €ix  times  the  stroke  of  the  ram,  the  force 
I  exerted  being  in  the  Inverse  proportion. 
\  S  178-  Rotative  Hydraulic  Engines. — Valve- 
gear  mechanism  similar  in  principle  to  that 
of  steam  engines  can  be  applied  to  actuate 
the  admission  and  discharge  valves,  and  the 
pressure  engine  is  then  converted  into  a  con- 
tinuously-acting motor. 

Let  H  be  the  available  fall  to  work  the 
engine  after  deducting  the  loss  of  head  in  the 
supply  and  discharge  pipes,  Q  the  supply  of 
water  in  cubic  feet  per  second,  and  11  the 
efficiency  of  the  engine.  Then  the  horse-power 
Fig,  17a.  of  the  engine  is 

H.P.=flGQH/550. 
The  efficiency  of  large  slow-moving  pressure  engines  is  ir-  -66  to  -8. 
In  small  motors  of  this  kind  probably  ^  is  not   greater    than  -5, 
Let  V  be  the  mean  velocity  of  the  piston,  then  its  diameter  d  is  given 
by  the  relation 

Q  —  T^l±  in  double-acting  engines, 
^-wd^tji  in  single-acting  engines. 
If  there  are  n  cylinders  put  Q/n  for  Q  In  these  equations. 
Small  rotadve  pressure  engines  form  extremely   convenient 
motors  for  hoists,  capstans  or  winches,  and  for  driving  small 
machinery.    The  single-acting  engine  has  the  advantage  that 
the  pressure  of  the  piston  on  the  crank  pin  is  always  in   one 
direction;  there  is  then  no  knocking  as  the  dead  centres  are 
passed.     Generally  three  single-acting  cylinders  are    used,  so 
that  the  engine  wBl  readily  start  in  all  positions,  and  the  driving 
effort  on  the  crank  pin  is  very  uniform. 

Brclherkood  Hydratdit  E»™«.— Three  cylinders  at  angles  of  lao* 
with  each  other  are  formed  in  . .     .  — . 


e  casting  with  the  flame.    The 
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plungers  are  hollow  .trunks,  and  the  connecting  rods  abut  in 
cylindrical  recesses  in  them  and  are  connected  to  a  common  crank 
pm.  A  circular  valve  disk  with  concentric  segmental  ports  revolves 
at  the  same  rate  as  the  crank  over  ports  in  the  valve  face  common  to 
the  three  cylinders.  Each  cylinder  is  always  in  communicatioo  with 
either  an  admission  or  ^diaust  port.  The  blank  parts  of  the  circular 
valve  close  the  admission  and  exhaust  ports  alternately.  The  fixed 
valve  face  is  of  lignum  vitae  in  a  metal  recess,  and  the  revolving 
valve  of  gun-metal.  In  the  case  of  a  small  capstaii  engine  the 
cvlinders  are  3  J  in.  diameter  and  3  in.  stroke.  At  40  revH.  per  minute, 
the  piston  speed  is  31  ft. 
per  minute.  The  ports 
are  I  in.  diameter  or  A 
of  the  piston  area,  and 
the  mean  velocity  in 
the  ports  6-4  ft.  per 
sec.  Wth  700  lb  per 
sq.  in.  water  pressure 
and  an  efficiency  of 
50%,  the  engine  is 
about  3  h.p.  A  com- 
mon arrangement  is  to 
have  three  parallel 
cvlinders  acting  on  a 
three-throw  crankshaft, 
the  cylinders  oscillating 
on  trunnions. 

Hastie's  Engine. — F^. 
173  shows  a  similar 
engine  made  by  Messrs 
Hastie  of  Greenock.  G, 
G,  G  are  the  three 
plungers  which  pass  out 
of  the  cylinders  through  cup  leathers,  and  act  on  the  same  crank  pin. 
A  is  the  inlet  pipe  which  communicates  with  the  cock  B.  This  cock 
controls  the  action  of  the  engine,  being  bo  constructed  that  it  acts  as 
a  reversing  valve  when  the  handle  C  is  in  its  extreme  poaitions  and 
asa  brake  when  in  its  middle  position.  With  the  handle  in  its 
middle  position,  the  ports  of  the  cylinders  are  in  communication 
with  the  exhaust.  Two  passages  are  formed  in  the  framing  leading' 
from  the  cock  B  to  the  ends  lA  the  cyliaders,  oite  beii^  in  omi- 
munication  with  the  supply  pipe  A,  the  other  with  the  discharge 
pipe  O.  These  passages  end  as  shown  at  E.  The  oscillation  of  the 
cylinders  puts  them 
atternatelj;  in  com- 
munication with  each  of 
these  passages,  and  thus 
the  water  is  alternate Iv 
admitted  and  exhausted. 

In  any  ordinary  rota- 
tive engine  the  length  of 
stroke  is  invariable. 
Consequently  the  con- 
sumption of  water  de- 
pends dmply  on  the 
speed  of  the  engine, 
irrespective  of  the  effc 
must  be  varied   withoi  ^ 

the  stroke  must  be  made  vanable.  Messrs  Hastie  have  con- 
trived an  exceedingly  ingenious  method  of  varying  the  stroke 
automatically,  in  |>roportion  to  the  amount  of  work  to  be  done  (fig. 
174).   Thecrankpin 


Fig.  173. 
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_  Aide  H 
1  disk  M. 
a  double 

small  steel  rollers  J, 
L  attached  to  the 
slide  H.  If  the  cam 
rotates  it  moves  the 
slide  and  increases  or 
decreases  the  radius  of 
the  circle  in  which  the 
crank  pin  I  rotates. 
The  disk]M  is  keyed 
on  a  hollow  shaft  sur- 
rounding the  driving 
shaft  P,  to  which  the 
cams  are  attached. 
The  hollow  shaft  N 
has  two  snugs  to 
which  the  chains  RR 
areattached((ig.  17s). 
The  shaft  P  carries  the  tj,_   ,_, 

spring  case  SS  to  which  *^"^-  ''5' 

also  are  attached  the 

other  ends  of  the  chairts.     Wien  the  ensine  is  at  rest  the  sprinn 
extend  themselves,  rotating  the  hollow  shaft  N  and  the  frame  M. 
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relatively  to  P,  compressing  the  BpringE,  till  thdr  redstanre  balances 
the  pressure  due  to  the  resistance  to  the  rotation  of  P.  The  engine 
then  commences  to  work,  the  crank  pin  being  in  the  position  in 
which  the  turning  effort  just  overcomes  the  resistance,  if  the 
resistance  diminiahes,  the  springs  force  out  the  chains  and  shorten  the 
stroke  of  the  plungers,  and  vice  versa.  The  following  experiments, 
on  an  engine  of  this  kind  working  a  hoist,  show  how  the  automatic 
arrangement  adjusted  the  water  used  to  the  work  done.  The  lift 
was  22  ft.  and  the  water  pressure  in  the  cylinders  80  lb  per  sq.  in. 
Weight  lifted,  J    Chain    ' 

in  lb  ]     only 

Water  used, '     ' 

gallons 


427    633    745    857    969 
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S  I7g.  Accumulator  Machinery. — It  has  already  been  pointed 
out  that  it  is  in  some  cases  convenient  to  use  a  steam  engine 
to  create  an  artificial  head  of  water,  which  is  afterwards  employed 
in  driving  water-pressure  machinery.  Where  power  is  required 
intennittently,  for  short  periods,  at  a  number  of  different  points, 
as,  for  instance,  in  moving  the  cranes,  lock  gates,  &c.,  of  a 
dockyard,  a  separate  steam  engine  and  boiler  at  each  point  is 
very  inconvenient;  nor  can  engines  worked  from  a  common 
boiler  be  used,  because  of  the  great  loss  of  heat  and  the  difficulties 
which  arise  out  of  condensation  in  the  pipes.  If  a  tank,  into 
which  water  is  continuously  pumped,  can  be  placed  at  a  great 
elevation,  the  water  can  then  be  used  in  hydrauhc  machinery 
in  a  very  convenient  way.  Each  hydraulic  machine  is  put 
in  communication  with  the  tank  by  a  pipe,  and  on  opening  a 
valve  it  commences  work,  using  a  quantity  of  water  directly 
proportional  to  the  work  done.  No  attendance  is  required  when 
the  machine  is  not  working. 

A  site  for  such  an  elevated  tank  is,  however,  seldom  available, 
and  in  place  of  it  a  beautiful  arrangement  termed  an  accumulator, 
invented  by  Lord  Armstrong,  is  used.  This  consists  of  a  tall 
vertical  cylinder;  into  this  works  a  aohd  ram  through  cup 
leathers  or  hemp  packing,  and  the  ram  is  loaded  by  fixed  weights, 
so  that  the  pressure  in  the  cyhnder  is  700  lb  or  800  K)  per  sq.  in. 
In  some  cases  the  ram  is  fixed  and  the  cylinder  moves  on  it. 
The  pumping  en- 
gineswhidi  supply 
the  energy  that 
is  stored  in  the  ac- 
cumulator should 
be  a  pair  coupled 
at  right  angles,  so 
as  to  start  in  any 
position.  The  en- 
gines pump  into 
the  accumulator 
cy Under  till  the 
ram  is  at  the  top 
of  its  stroke,  when 
by  a  catch  ar- 
rangement acting 


throttle  valve 
the  engines  arc 
stopped.  It  the 
accumulator  ram 
descends,  in  con- 
sequence of  water 
being  taken  to 
work  machinery, 
the  engines  im- 
mediately recom- 
mence working. 
Pipes  lead  from 
the  accumulator 
to  each  of  the 
machines  requir- 
ing to  be  driven, 
as  the  pressure  is  so 


m 


Fto.  176. 


and  do  not  require  to  be  of  large 
great. 

Fig.  176  shows  a  diagrammatic  way  the  scheme  of  a  system  of 
accumulator  machinery.    A  is  the  accumulator,  with  its  ram  carry- 


ing a  cylindrical  wrought-tron  tank  W,  in  which  weighu  are  placed 
to  load  the  accumulator.     At  R  is  one  of  the  pressure  engines  or 

jiggers,  worked  from  the  accumulator,  discharging  the  water  after  use 
■-'-  the  tank  T.    In  this  case  the  pressure  engine  Is  shown  working  a 


cylinder,  the  running 
these  blocks  works  a 
as  many  times  greater  than  that  of 


set  of  blocks,  the  fixed  block  being 

block  on  the  ram.     The  chain  running 
lift  cage  C,  the  speed  of  which  is  as  n 
the  ram  as  there  are  plies  of  chain     _ 
the    block    tackle.      B   is   the  balance 
weight  of  the  cage. 

In  the  use  of  accumulators  on  ship- 
board for  working  gun  gear  or  steering 
gear,  the  accumumtor  ram  is  loaded  by 
springs,  or  by  steam  pressure  acting  on  a 
piston  much  larger  than  the  ram. 

R.  H.  Tweddell  has  used  accumula- 
tors with  a  pressure  of  2000  lb  per 
sq.  in.  to  work  hydraulic  riveting  ma- 
chinery. 

The  amount  of  eneigy  stored  in  the 
accumulator,  having  a  ram  i^  in.  in 
diameter,  a  stroke  of  S  ft.,  and  deliver- 
ing a.t  pat  pressure  per  sq.  in.,  is 

—p^S)  foot-pounds. 

Thus,  [f  the  ram  is  g  in.,  the  stroke  20  ft., 
and  the  pressure  Soo  lb  per  sq.  in.,  the 
work  stored  in  the  accumulator  when  the 
ram  is  at  the  top  of  the  stroke  is  1,01^,600 
foot-pounds,  that  is,  enough  to  dnve  a 
machine  requiring  one  horse  power  for 
about  half  an  hour.  As,  however,  the 
pumping  engine  replaces  water  as  soon 
as  it  is  drawn  olT,  the  working  capacity 
of  the  accumulator  is  very  much  greater 
than  this.  Tweddell  found  that  an  ac- 
cumulator chained  at  1250  tb  discharged 
at  1225  !b  per  sq.  in.  Hence  the  friction 
was  equivalent  to  12^  lb  per  sq.  in.  and 
the  efficiency  98%. 

When  a  very  great  pressure  is  required  Pio.  lyj, 

a  difFerenCial  accumulator  (fig.   177)  is 

convenient.  The  ram  is  fixed  and  passes  through  both  ends  of 
the  cylinder,  but  is  of  different  diameters  at  the  two  ends, 
A  ana  B.  Hence  if  dt,  dt  are  the  diameters  of  the  ram  in  inches  and 
*  the  reouired  pressure  in  lb  per  sq.  in.,  the  load  required  is 
ifrftPi  —  o'l).  An  accumulator  of  this  kind  used  with  riveting 
machines  hasffi=°5}  in.,  (6  =  4}in.  The  pressure  is  2000  Ibper  sq.  in. 
and  the  load  5-4  tons. 

Sometimes  an  accumulator  is  loaded  by  water  or  steam  pressure 
instead  of  by  a  dead  weight.    Fig.  178  shows  the  arrangement.    A 
piston  A  is  connected  to  a  plunger  B  of  much 
smaller  area.     Water  pressure,  say  from  town 
mains,   is  admitted  below  A,  and  the  high 

Sressure  water  is  pumped  into  and  discharged 
■om  the  cylinder  C  in  which  B  works.  If  r  is 
the  ratio  of  the  areas  of  A  and  B,  then,  ninlect- 
ing  friction,  the  pressure  in  the  upper  cylinder 
ia  r  times  that  under  the  piston  A.  With  a 
variable  rate  of  supply  ana  demand  from  the 
upper  cylinder,  the  piston  A  rises  and_  falls, 
maintaining  always  a  constant  pressure  In  the 
upper  cylinder. 

Waier  WhteU. 

%  180.  Overshot  and  High  Breast  Wheels. 
— When  a  water  fall  ranges  between  10 
and  70  ft.  and  the  water  supply  is  from  3 
to  25  cub.  ft.  per  second,  it  ia  possible  to 
construct  a.  bucket  wheel  on  which  the  water 
acts  chiefly  by  Its  weight.  If  the  variation 
of  the  head-water  level  does  not  exceed  a  ft., 
an  overshot  wheel  may  be  used  (fig.  179). 
The  water  is  then  projected  over  the  summit  Fig.  178. 

of  the  wheel,  and  falls  in  a  parabolic  path 
into  the  buckets.  With  greater  variation  of  head-water  level,  a 
pitch-back  or  high  breast  wheel  is  better.  The  water  falls  over 
the  top  of  a  sliding  duice  into  the  wheel,  on  the  same  side  as  the 
head  race  channel.  By  adjusting  the  height  of  the  sluice,  the 
requisite  supply  is  given  to  the  wheel  in  all  positions  of  the 
head- water  level. 

The  wheel  consists  of  a  cast-iron  or  wrought-iron  axle  C 
supporting  the  weight  of  the  wheel.     To  this  are  attached  two 
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BeU  of  urns  A  of  wood  or  iron,  which  support  circular  segmental 
plates,  B,  termed  shrouds.  A  cyUndrical  sole  plate  dd  extends 
between  the  shrouds  on  the  inner  side.    Tlie  buckets  are  formed 


by  wood  planks  or  curved  wrought-iron  plates  extending  from 
shroud  to  shroud,  the  back  of  the  buckets  being  fonned  by  the 
sole  plate. 

The  efficiencv  may  be  taken  at  0-75.  Hence,  if  k.p.  is  the  effective 
horae  power,  H  the  available  fall,  and  Q  the  available  water  supply 
per  second, 

A.f.-o-75(GQH/550)-oo85QH. 

If  the  peripheral  velocity  of  the  water  wheel  is  too  great,  water  ia 
thrown  out  of  the  buckets  before  reaching  the  bottom  of  the  (all. 
Ill  practice,  the  circumferential  velocity  of  water  wheels  of  the  kind 
now  described  is  from  4i  to  10  ft.  per  second,  about  6  ft.  being  the 
usual  velocity  of  good  iron  wheels  not  of  very  small  siie.  In  order 
that  the  water  may  enter  the  buckets  easily,  it  must  have  a  greater 
velocity  than  the  wheel.  Usually  the  velocity  of  the  water  at  the 
point  where  it  enters  the  wheel  is  from  9  to  I3  ft.  per  second,  and 
to  produce  this  it  must  enter  the  wheel  at  a  point  [6  to  27  in.  below 
the  head-water  level,     flence  the  diameter  of  an  overshot  wheel 

"'^^  D  =  H-iltoH-3ltt. 

0\-ershot  and  high  breast  wheels  work  badly  in  back-water,  and  hence 
if  the  tail-water  level  varies,  it  is  better  to  reduce  the  diameter  of 
the  wheel  so  that  its  greatest  immersion  in  flood  is  not  more  than 
I  ft.  The  depth  d  of  tne  shrouds  is  about  10  to  16  in.  The  number 
of  buckets  may  be  about 


N  = 


rD/rf. 


Let  V  be  the  peripheral  velocity  of  the  wheel.    Then  the  capacity 

of  that  portion  of  the  wheel  which  passes  the  sluice  in  one  second  is 

Q,  =  vb{Dd-d')ID 

~v  b  d  nearly, 
h  being  the  breadth  of  the  wheel  between  the  shrouds.  If,  however, 
this  quantity  of  water  were  allowed  to  pass  on  to  the  wheel  the 
buckets  would  begin  to  spill  their  contents  almost  at  the  top  of  the 
fall.  To  diminish  the  loss  from  spilling,  it  is  not  only  necessary  to 
give  the  buckets  a  suitable  form,  but  to  restrict  the  water  supply  to 
one-fourth  or  one-third  of  the  gross  bucket  capacity.  Let  m  be  the 
value  of  this  ratio;  then,  Q  bemg  the  supply  of  water  per  second, 

Q~mQi  =  mbdv. 
This  gives  the  breadth  of  the  wheel  if  the  water  supply  is  known. 
The  form  of  the  buckets  should  be  determined  thus.  The  outer 
element  of  the  bucket  should  be  in  the  direction  of  motion  of  the 
water  entering  relatively  to  the  wheel,  so  that  the  water  may  enter 
without  splashing  or  shock.  The  buckets  should  retain  the  water  as 
long  aa  possible,  and  the  width  of  opening  of  the  buckets  should  be 
2  or  3  in.  greater  than  the  thickness  of  the  sheet  of  water  entering. 


For  a 
buckets 

Job  cd.  for  an  iron 
Draw  cO  making  i... 
angle  of  10°  to  is'^with 
the  radius  at  c.  On  Oe 
take  a  centre  giving  a 
circular  arc  passmg 
near  d,  and  round  the 
curve  into  the  radial 
part  of  the  bucket  de. 

There  are  two  ways 
in  which  the  power  of 
a  water  wheel  is  given 
off  to  the  machinery 
driven.  In  wooden 
wheels  and  wheels 
with  rigid  arms,  a  spur 
or  bevil  wheel  keyed 
on    the    axle    of    the 

turbine  will  transmit  '^'*''  '*•• 

the  power  to  the  shafting.  It  is  obvious  that  the  whole 
turning  moment  due  to  the  weight  of  the  water  is  then  trans- 
mitted through  the  arms  and  axle  of  the  water  wheeL  When 
the  water  wheel  is  an  iron  one,  it  usually  has  light  iron 
suspension  arms  incapable  of  resisting  the  bending  action  due 
to  the  transmission  of  the  turning  effort  to  the  axle.  In  that 
ease  spur  segments  are  bolted  to  one  of  the  shrouds,  and  the 
pinion  to  which  the  power  js  transmitted  is  placed  so  that  the 
teeth  in  gear  are,  as  nearly  as  may  be,  on  the  line  of  action  of  the 
resultant  of  the  weight  of  the  water  in  the  loaded  arc  of  the  wheel. 

The  largest  high  breast  wheels  ever  constructed  were  probably 
the  four  wheels,  each  50  ft.  in  diameter,  and  of  125  h.p.,  erected 
by  Sir  W.  Fairbairn  in  1835  at  Catrine  in  Ayrshire.  These  wheels 
are  still  working. 

S  181.  PoHceUt  Water  tTA**/.— When  the  fall  does  not  exceed 
6  ft.,  the  best  water  motor  to  adopt  in  many  cases  is  the  Poncelet 
undershot  water  wheel.  In  this  the  water  acts  very  nearly  in  the 
same  way  as  in  a  turbine,  and  the  Poncelet  wheel,  although 
slightly  less  efficient  than  the  best  turbines,  in  normal  conditions 
of  working,  is  superior  to  most  of  them  when  working  with 
a  reduced  supply  of  water.  A  general  notion  of  the  action 
of  the  water  on  a  Poncelet  wheel  has  already  been  given  in 
1 1 59.  Fig.  181  shows  its  construction.  The  water  penned  back 
between  the  ^de  walls  of  the  wheel  pit  is  allowed  to  Bow  to  the 

\  i/ 


Fig.  181. 

wheel  tmder  a  movable  sluice,  at  a  velocity  nearly  equal  to  the 
velocity  due  to  the  whole  fall.  The  water  is  guided  down  a  slope 
of  I  in  to,  or  a  curved  race,  and  enters  the  wheel  without  shock. 
Gliding  up  the  curved  floats  it  comes  to  rest,  falls  back,  and 
acquires  at  the  point  of  dbcbarge  a  backward  velocity  relative 
to  the  wheel  nearly  equal  to  the  forward  velocity  of  the  wheel. 
Consequently  it  leaves  the  wheel  deprived  of  nearly  the  whole 
of  its  original  kinetic  energy. 

Taking  the  efficiency  at  o-Go,  and  putting  H  for  the  available  fall, 
h.p.  for  the  horse-power,  and  Q  for  the  water  supply  per  second, 

ft.f'.=oo68QH. 
The  diameter  D  of  th-;  wheel  may  be  taken  arbitrarily.    It  should  not 
be  less  than  twice  the  fall  and  is  more  often  four  times  the  (all,    For 
ordinary  cases  the  smallest  convenient  diameter  is   14  ft.   with  a 
straight,  or  10  ft.  with  a  curved,  approach  channel.      The  radial 
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depthof  bucket  should  be  at  least  half  the  fall,  and  radiuaof'.—  .^. 
of  buckets  about  half  the  radius  of  the  wheel.  The  shrouds  are 
usually  of  cast  iron  with  flanges  to  receive  the  buckets.  The  buckets 
may  be  of  iron  }  in.  thick  bolted  to  the  flanges  with  ^  in.  bolts. 

llet  H'  be  the  fall  measured  from  the  free  surface  of  the  head- 
water to  the  point  F  where  the  mean  layer  enters  the  wheel ;  then  the 
velocity  at  which  the  water  enters  isv  =  -J{2gH'),  and  the  best 
circumferential  velocity  of  the  wheel  b  V=0'55t'  to  O'dv.  The 
number  of  rotations  rf  the  wheel  per  second  is  N— V/'D.  The 
thickness  of  the  sheet  of  water  entering  the  wheel  is  very  i""- 
portant.  The  best  thickness  according  to  experiment  is  8  to  lo 
m.  The  maximum  thickness  should  not  exceed  iz  to  13  in,,  when 
there  is  a  surplus  water  supply.  Let  e  be  the  thickness  of  the  sheet 
of  water  entering  the  wheel,  and  6  its  width ;  then 

bev=Q;oTb=Qlei'. 
Grashof  takes  e  =  JH,  and  then 

6-6Q/HV(2gH). 
Allowing  for  the  contraction  of  the  stream,  the  area  of  opening 
through  the  sluice  may  be  1-25  be  to  i'3  be.    The  inside  width  of 
the  wheel  is  made  about  4  in,  greater  than  b. 

Several  constructions  have  been  given  for  the  floats  of  Poncelct 
wheels.    One  of  the  simplest  is  that  shown  in  flgs.  181.  183. 

Let  0.\  (fig.  181)  he  the  vertical  radius  of  the  wheeL  Set  off  OB, 
CD  making  angles  of  15°  with  OA.    Then  BD  may  be  the  length  of 


ViT^^WSS^3l^i''M7-^^''f-'»'"«V' 


the  close  breasting  fitted  to  the  wheel.  Draw  the  bottom  of  the 
head  race  BC  at  a  slope  of  i  in  10.  Parallel  to  this,  at  distances  je 
and  e,  draw  EF  and  GH.  Then  EF  is  the  mean  layer  and  GH  the 
surface  layer  entering  the  wheel.  Join  OF,  and  make  OFK— 33°. 
Take  FK  =  os  to  0-7  H.  Then  K  is  the  centre  from  wh«:h  the 
bucket  curve  is  struck  and  KF  is  the  radius.  The  depth  of  the 
shrouds  must  be  sufficient  to  prevent  the  water  from  rising  over  the 
top  of  the  fioat.  It  is  iH  to  jH,  The  number  of  buckets  is  not 
very  important.  They  are  usually  I  ft.  apart  on  the  circumference 
of  the  wheel. 

The  efficiency  of  a  Poncelet  wheel  has  been  found  in  experiments 
to  reach  0-68,  It  is  better  to  take  it  at  o-6  in  estimating  the  power 
of  the  wheel,  so  as  to  allow  some  margin. 

In  fig.  183  Dj  is  the  initial  and  r,  the  final  velocity  of  the  water. 
IV  parallel  to  the  vane  the  relative  velocity  of  the  water  and  wheel, 
and  V  the  velocity  of  the  wheel. 

Turbines. 

§  183.  The  name  turbine  was  originally  given  in  France  to 
-  any  water  motor  which  revolved  in  a  horizontal  plane,  the  axis 
being  vertical.  The  rapid  development  of  this  class  of  motors 
dates  from  1827,  when  a  prize  was  offered  by  the  Soci6t6 
d 'Encouragement  for  a  motor  of  this  kind,  which  should  be 
an  improvement  on  certain  wheels  then  in  use.  The  prize 
was  ultimately  awarded  to  Benolt  Foumeyron  (1803-1867), 
whose  turbine,  but  little  modified,  is  still  constructed. 

Classification  of  Turbines. — In  some  turbines  the  whole 
available  energy  of  the  water  is  converted  into  kinetic  energy 
before  the  water  acts  on  the  moving  part  of  the  turbine.  Such 
turbines  are  termed  Impulse  or  Action  Turbines,  and  they  are 
distinguished  by  this  that  the  wheel  passages  arc  never  entirely 
filled  by  the  water.  To  ensure  this  condition  they  must  be  placed 
a  little  above  the  tail  water  and  discharge  into  free  air.  Turbines 
in  which  part  only  of  the  available  energy  is  converted  into 
kinetic  energy  before  the  water  enters  the  wheel  are  termed 
Pressure  or  Reaction  Turbines.  In  ihesc  there  is  a  pressure 
which  in  some  cases  amounts  to  half  the  head  in  the  clearariCe 
space  between  the  guide  vanes  and  wheel  vanes.  The  velocity 
with  which  the  water  enters  the  wheel  is  due  to  the  difference 
between  the  pressure  due  to  the  head  and  the  pressure  in  the 
clearance  space.    In  pressure  turbines  the  wheel  passages  must 


be  contintiously  filled  with  water  for  good  efficiency,  and  the 
wheel  may  be  and  generally  is  placed  below  the  tail  water  level. 

Some  turbines  are  designed  to  act  normally  as  impulse  turbines 
discharging  above  the  tail  water  level.  But  the  passages  are  so 
designed  that  they  are  just  filled  by  the  water.  If  the  tail  water 
rises  and  drowns  the  turbine  they  become  pressure  turbines  with 
a  small  clearance  pressure,  but  the  eflSciency  is  not  much  affected. 
Such  turbines  are  termed  Limit  turbines. 

Next  there  is  a  difference  of  constructive  arrangement  of 
turbines,  which  does  not  very  essentially  alter  the  mode  of  action 
of  the  water.  In  axial  flow  or  so-called  parallel  flow  turbines, 
the  water  enters  and  leaves  the  turbine  in  a  direction  parallel 
to  the  axis  of  rotation,  and  the  paths  of  the  molecules  lie  on 
cylindrical  surfaces  concentric  with  that  axis.  In  radial  outward 
and  inward  flow  turbines,  the  water  enters  and  leaves  the  turbine 
in  directions  normal  to  the  axis  of  rotation,  and  the  paths  of  the 
molecules  lie  exactly  or  nearly  in  planes  normal  to  the  axis  of 
rotation.  In  outward  flow  turbines  the  general  direction  of  flow 
is  away  from  the  axis,  and  in  inward  flow  turbines  towards  the 
axis.  There  are  also  mixed  flow  turbines  in  which  the  water 
enters  normally  and  is  discharged  parallel  to  the  axis  of  rotation. 

Another  difference  of  construction  is  this,  that  the  water  may 
be  admitted  equally  to  every  part  of  the  circumference  of  the 
turbine  wheel  or  to  a  portion  of  the  circumference  only.  In  the 
former  case,  the  condition  of  the  wheel  passages  b  always  the 
same;  they  receive  water  equally  In  all  positions  during  rotation. 
In  the  latter  case,  they  receive  water  during  a  part  of  the  rotation 
only.  The  former  may  be  termed  turbines  with  complete 
admission,  the  latter  turbines  with  partial  admission.  A  reaction 
turbine  should  always  have  complete  admission.  An  impulse 
turbine  may  have  complete  or  partial  admis^on. 

When  two  turbine  wheels  similarly  constructed  arc  placed  on 
the  same  axis,  in  order  to  balance  the  pressures  and  diminish 
journal  friction,  the  arrangement  may  be  termed  a  twin  turbine. 

If  the  water,  having  acted  on  one  turbine  wheel,  is  then  passed 
through  a  second  on  the  same  axis,  the  arrangement  may  be 
termed  a  compound  turbine.  The  object  of  such  an  arrangement 
would  be  to  diminish  the  speed  of  rotation. 

Many  forms  of  reaction  turbine  may  be  placed  at  any  height  not 
exceeding  30  ft.  above  the  tail  water.  They  then  discharge  into 
an  air-tight  suction  pipe.  The  weight  of  the  column  of  water 
in  this  pipe  balances  part  of  the  atmospheric  pressure,  and  the 
difference  of  pressure,  producing  the  flow  through  the  turbine,  is 
the  same  as  if  the  turbine  were  placed  at  the  bottom  of  the  fall. 


I.  Impulse  Turbines. 
(Wheel  passages  not  filled,  > 
dischai^ing    above    the 


11.  Reaction  Turbines. 

(Wheel  passages  filled,  discharg- 
ing above  or  below  the  tail 
water  or_  into  a  suction-pipe.) 

Always    with    complete    ad  mis- 


Axial  flow,  outward  flow,  ina-ard  flow,  or  mixed  flow. 


Simple  turbines;  twin  turbines;  compound  turbines. 

S  183.  The  Simple  Reaction  Wheel.— It  has  been  shown,  in  %  163, 
that,  when  water  issues  from  a  vessel,  there  is  a  reaction  on  the 
vessel  tending  to  cause  motion  in  a 
direction  opposite  to  that  of  the  jet. 
This  principle  was  applied  in  a  rotating 
water  motor  at  a  very  early  period,  and 
the  Scotch  turbine,  at  one  time  much 
used,  differs  in  no  essential  respect  from 
the  older  form  of   reaction  wheel. 

The  old  reaction  wheel  consisted  of  a 
vertical  pipe  balanced  on  a  vertical 
axis,  and  supplied  with  water  (fig.  18^). 
From  the  bottom  of  the  vertical  pipe 
two  or  more  hollow  horizontal  arms  j 
extended,  at  the  ends  of  which  were 
orifices  from  which  the  water  was  dis- 
charged. The  reaction  of  the  jets  caused 
the  rotation  of  the  machine. 

Let  H  be  the  available  fall  measured 
from  the  level  of  the  water  in  the  ver-  Fig.  183. 

tical  pipe  to  the  centres  cf  the  orifices, 

r  the  rnclius  from  the  araa  of  rotation  to  the  centres  of  the  orifices, 
V  the  velocity  of  discharge  through  the  jets,  a.  the  ai^ular  velocity  of 
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the  machine.  When  the  machine  is  at  rest  the  water  issues  from 
the  orificei  with  the  velocity  V  (zgH)  (friction  beii^  n^lected).  But 
when  the  machine  rotates  the  water  in  the  arms  rotates  also,  and  is 
in  the  condition  of  a  forced  vortex,  all  the  particles  having  the  same 
angular  velocity.  Consequently  the  pressure  in  the  arms  at  the 
orifices  is  H  +  aV/aj  ft.  of  water,  and  the  velocity  of  discharge 
through  the  orifices  is  p-VCaeH+eV).  If  the  total  area  of  the 
orifices  is  w,  the  quantity  discharged  from  the  wheel  per  second  is 

Q-«tP-«:V(a£H  +  aV). 
While  the  water  passes  through  the  orifices  with  the  velocity  v.  the 
orifices  a.re  moving  in  the  opposite  direction  with  the  velocity  or. 
The  absolute  velocity  ot  the  water  is  therefore 

lP-ar-V{3«H+o'f')-ar. 
The  momentum  generated  per  second  is  (GQ/g>(f-ar),  which  is 
numerically  equal  to  the  force  driving  the  motor  at  the  radius  r. 
The  work  done  by  the  water  in  rotating  the  wheel  is  therefore 

(GQ/f){o-or)af  foot-pounds  per  sec. 
The  work  expended  by  the  water  fall  is  GQH  foot-pounds  per  second. 
Consequently  the  efficiency  of  the  motor  is 

_ (V- or)  ar_  (V agH ■+a.'r^ar]ar 


v5iiT+?;»-.r+f2-^... 


(0 


Let 

then  5-i-gH/attr+... 

which  increases  towards  the  limit  i  as  or  increases  towards  infinity. 
Neglecting  friction,  therefore,  the  maximum  efficiency  is  reached 
when  the  wheel  has  an  infinitely  great  velocity  of  rotation.  But 
this  condition  is  impracticable  to  realize,  and  even,  at  practicable  but 
high  velocities  of  rotation,  the  friction  would  considerably  reduce  the 
efficiency.  Experiment  seems  to  show  that  the  best  efficiency  is  reached 
when  or  —  V  (af  H).    Then  the  efficiency  apart  from  friction  is 

-o-4i4«'H/(H-o-8a8, 
about  17%  of  the  energy  of  the  fall  being  carried  away  by  the  water 
discharged.    The  actual  efficiency  realized  appears  to  be  about  60  %, 
BO  that  about  ai  %  of  the  ener^  of  the  fall  is  lost  in  friction,  in 
addition  to  the  energy  carried  away  by  the  water. 

temtnt  of  Hydrodynamica 
At  Theory  of  Turbines, 
(a)  When  water  Bows  through  any  i»|]e-shape<]  pass^e,  such  as 
the  passage  between  the  vanes  of  a  turbine  wheel,  the  relation  be- 
tween the  changes  of  pressure  and  velocity  is  given  by  Bernoulli's 
theorem  ({  39}.  Suppose  that,  at  a  section  A  of  such  a  passage,  hi 
is  the  pressure  measured  in  feet  of  water,  Oi  the  velocity,  and  Si  the 
elevation  above  any  horizontal  datum  plane,  and  that  at  a  section 
B  the  same  quantities  are  denoted  by  ht,  Vt,  i|.    Then 

Ai-A,  -  {vf-v,')lag+H-*i. 
If  the  flow  is  horixontal,  Si-Si;&nd 

»!-»•- (Pi'-ei')/a(. 
{b)  When  there  is  an  abmnt  change  of  section  of  the  ...  „  . 
an  abrupt  change  of  section  ot  the  stream  due  to  a  contraction,  then, 
in  appMng  BonouUi's  equation  allowance  must  be  made  for  the 
loss  of  head  in  shock  (J  36).  Let  n,  Ci  be  the  velodtiea  bef<BT  and 
after  the  abrupt  change,  then  a  stream  of  velocity  vi  impinges  on  a 
stream  at  a  velocity  tii,  and  the  relative  velocity  is  Fi-«i.  The 
head  loot  is  (»i-«i)*/a(.    Then  equation  {la)  becomes 

*r-*i  -  (tt*-ft')/at-(ft-*.)Vax  -t>i(»i-in)/j.  {2) 

To  diminish  as  much  as  possible  the  loss  of  energy  from  irregular 
eddying  motions,  the  change  of  section  in  the  turbine  passages  must 
be  very  gradual,  and  the  curva- 

A ^  mi,   ture  without  discontinuity. 

j     '        (c)  Eqitality  of  Angular  Impulse 

■         and   Chant*  "/  '4*£wv   ilomen- 

I        turn. — Suppose  that  a  couple,  the 

lent  of  which  is  M,  acts 


Ai  (fig.  ia4}.  Let  ri  be  the 
li-elodty  of  the  body  at  Ai,  ih  its 
velocity  at  At,  and  let  ^,  ^  be 
the  perpendiculars  from  C  on  Vi 
and  fc.  Then  Mi  is  termed  the 
angular  impulse  rA  the  couple,  and 
the  quantity 

is  the  change  of  angular  momen- 
tum rdatively  to  C.  Then,  from 
the  equality  <:A   angular   impulse 

and  chai^  of  angular  momentum 

M(-(W;j)(p,^rt^), 

or,  if  the  change  of  momentum  is  estimated  for  one  secoikd. 


Let  n,  r,  be  the  radii  drawn  from  C  to  Ai,  Ai,  and  let  Wi,  wt  be  the 
components  of  vi,  >i,  perpendicular  to  these  radii,  malang  angles 
/S  and  a  with  vi,  vi.   Then 

Oi  ""lUi  sec  /S;  pi=idi  sec  a; 

fi  =  dcos/J;ft  =  r,cosB. 

.■.M-(W/£)(wrw.M),  (3) 

where  the  moment  of  the  couple  is  eicpressed  in  terms  of  the  radii 

drawn  to  the  positions  of  the  body  at  the  b^nnins  and  end  of  a 

second,  and  the  tangential  components  of  its  vebcity  at  those 

Now  the  water  flowing  through  a  turbine  enters  at  the  admission 
surface  and  leaves  at  the  discharge  surface  of  the  wheel,  with  its 
angular  momentum  relatively  to  the  axis  of  the  wheel  <jian^ed.  It 
therefore  exerts  a  couple  -M  tending  to  rotate  the  wheel,  equal  and 
opposite  to  the  couple  M  which  the  wheel  exerts  on  the  water.  Let 
Q  cub.  ft.  enter  and  leave  the  wheel  per  second,  and  let  wi,  m  be 
the  tangential  components  of  the  velocity  of  the  water  at  the  recKv- 
ing  and  dischar^n^  surfaces  of  the  wheel,  ri,  ri  the  radii  of  those 
surfaces     By  the  pnnciple  above, 

-  M  -  (GQ  W  (uvrittfi).  (4) 

If  a  IS  the  angular  velocity  of  the  wheel,  the  work  done  by  the 
water  on  the  wheel  is 


level  from  the  head-water  to  the  tail-water  surface.  Of  this  total 
head  a  portion  ia  expended  in  overcoming  the  resistances  of  the  head 
race,  tail  race,  supply  pipe,  or  other  ctuuinel  conveying  the  water. 
Let  Vf  be  that  loss  of  head,  which  varies  with  the  Ux^l  conditions  in 
wliich  the  turbine  is  placed.    Then 

H-Hr-t, 
is  the  available  head  for  wortdng  the  turbine,  and  on  this  the  calcu- 
lations for  the  turbine  should  be  oased.  In  some  cases  it  is  necessary 
to  place  the  turbine  above  the  tail-water  level,  and  there  is  then  a 
fall  I)  from  the  centre  of  the  outlet  surface  of  the  turbine  to  the  tail- 
water  level  which  is  wasted,  but  which  is  properly  one  of  the  kMses 
belonging  to  the  turbine  itself.  In  that  case  the  velocities  of  the 
water  in  the  turbine  should  be  calculated  for  a  head  M-I),  but  the 
efficiency  of  the  turbine  for  the  head  H. 

i  186.  Gross  Efficiency  and  Hydraulic  Efficiency  of  a  Turbine. — Let 
T<  be  the  useful  work  done  by  the  turbine,  in  foot-pounds  per 
second,  Ti  the  work  expended  in  friction  of  the  turbine  sh^t, 
gearing,  Ac,  a  quantity  which  varies  vnth  the  loi^  conditions  in 
which  the  turbine  is  placed.  Then  the  effective  work  done  by  the 
water  in  the  turbine  is 

T=T.-|-T,. 

The  grofis  efficiency  of  the  whole  arraimement  <d  turbine,  races, 
and  transroisdve  macninery  is 

,.-T^/GQH,.  (6) 

And  the  hydraulic  efficiency  of  the  turbine  alone  b 

,=T/GQH.  (7) 

It  is  thb  last  efficiency  only  with  which  the  theory  of  turbines  is 
concerned. 

From  equations  (5)  and  (7)  we  get 

<f  =  (wifi-«V.)«/eH.  (8) 

This  is  the  fundamental  equation  in  the  theory  of  turbines.  In 
general,*  tci  and  k^,  the  tangential  components  of  the  water's 
motion  on  entering  and  leaving  the  wheel,  are  completely  inde- 
pendent. That  the  efficiency  may  be  as  great  as  possible,  it  U 
obviously  necessary  that  Wi^o.    In  that  case 

jf-niiria/fH.  (9) 

ati  is  the  circumferential  velocity  of  the  whed  at  the  inlet  suiiface. 
Calling  this  Vi,  the  equation  becomes 

i=ui,V,/|H.  (90) 

This  remarkably  simple  equation  is  the  fundamental  equation  in 
the  theory  of  turbines.  It  was  first  given  by  Reiche  {Turbinen- 
baues,  1877). 

S  187.  General  Description  of  a  Reaaion  Turbine. — Professor 
James  Thomson's  inward  flow  or  vortei  turbine  has  been 
selected  as  the  type  of  reaction  turbines.  It  is  one  of  the  best 
in  normal  conditions  of  working,  and  the  mode  of  regulation 
introduced  is  decidedly  superior  to  that  in  most  reaction  turbines. 
Figa.  185  and  186  are  external  views  of  the  turbine  case;  figs. 
187  and  188  are  the  corresponding  sections;  &g.  189  is  the 
turbine  wheel.  The  example  chosen  for  illustration  has  suction 
pipes,  which  permit  the  turbine  to  be  placed  above  the  tail-water 
level.  The  water  enters  the  turbine  by  cast-iron  supply  pipes  at 
A,  and  b  discharged  through  two  suction  pipes  S,  S.     The  water 

'  In  general,  because  when  the  water  leaves  the  turbine  wheel  it 
ceases  to  act  on  the  machine.  If  deflecting  vanes  or  a  whirlpool  are 
added  to  a  turbine  at  the  dischai^ing  side,  then  »i  may  in  part  depend 
on  i^,  and  the  statement  above  is  no  longer  ti — 


y  Google 


HYDRAULICS 


99 


on  entering  the  case  distributes  itself  through  a  rectangular  |  in  equal  proportions  from  each  guide-blade  passage.  It  consists 
supply  chamber  SC,  from  which  it  finds  its  way  equally  to  the  of  a  centre  plate  p  (fig.  189)  keyed  on  the  shaft  aa,  which  passes 
four  guide-blade  passages  G,  G,  G,  0.    In  these  passages  it  |  through  stuffing  boxes  fta.  the  suction  pipes.    On  each  side  of 


acquires  a  velocity  about  equal  to  that  due  to  half  the  fall,  and  is  I  the  centre  plate  are  the  curved  wheel  vanes,  on  which  the  pressure 
directed  into  the  wheel  at  an  angle  of  about  10°  or  12°  with  the  of  the  water  acts,  and  the  vanes  are  bounded  on  each  side  by 
tangent  to  its  circumference.     The  wheel  \V  receives  the  water  |  dished  or  conical  cover  plates  c,  c.    Joint-rings  j,  f  on  the  coveri 


igs  J,  t^Mi  the  coveri 
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plates  make  a  suffidently  water-tight  Jomt  with  the  casing,  to 
prevent  leakage  from  the  guide-blade  chamber  into  the  suction 
pipes.  The  pressure  near  the  joint  rings  is  not  very  great, 
probably  not  one-fourth  the  total  head.  The  wheel  vanes 
_  receive  the  water 

without  shock,  and 
deliver  it  into  central 
spaces,  from  which  it 
flows  on  either  side 
to  the  suction  pipes. 
The  mode  of  rcg'j- 
lating  the  power  of 
the  turbine  is  very 
simple.  The  guide- 
blades  are  pivoted  to 
the  case  at  their  inner 
ends,  and  they  are 
connected  by  a  link- 
woik,  so  that  they  all 
open  and  close  simul- 
taneously  and 
equally.  In  this  way 
the  area  of  opening 
through  the  guide- 
blades  is  altered  with- 
out materially  alter- 
ing the  angle  or  the 
other  conditions  of 
the  delivery  into  the 
wheel.  The  guide- 
blade  gear  may  be 
variously  arranged. 
In  this  example  four 
spindles,  passing  through  the  case,  are  linked  to  the  guide- 
blades  in»de  the  case,  and  connected  together  by  the  links 
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Fic.  190. 
1  the  outside  of  the  case.     A  worm  wheel  on  one  of  the 
i  is  rotated  by  a  worm  d,  the  motion  being  thus  slow 
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enough  to  adjust  the  guide-blades  very  exactly.  These  turbines 
are  made  by  Messrs  Gilkes  &  Co.  of  Kendal. 

Fig.  I90showsanotherarrangement  of  a  similar  turbine,  with  some 
adjuncts  not  shown  in  the  other  drawings.  In  this  case  the  turbine 
rotates  horizontally,  and  the  turbine  case  Is  placed  entirely  below 
the  tail  water.  The  water  19  supplied  to  the  turbine  by  a  vertical 
pice,  over  which  is  a  wooden  pentroup;h,  containing  a  strainer, 
which  prevents  sticks  and  other  solid  bodies  getting  into  the  turbine. 
The  turbine  rests  on  three  foundation  stones,  and,  the  pivot  tor  the 
vertical  shaft  being  under  water,  there  is  a  screw  and  lever  arrange- 
ment (or  adjusting  it  as  it  wears.  The  vertical  shaft  gives  motion 
to  the  machinery  driven  by  a  pair  of  bevel  wheels.  On  the  right 
are  the  worm  and  wheel  for  working  the  guide-blade  gear. 

i  188.  Hydraulic  Power  at  Niagara. — The  tartest  tfevelopment  ot 
hydraulic  power  is  that  at  Niagara.  The  Niagara  Falls  Power 
Company  have  constructed  two  power  houses  on  the  United  States 
side,  the  first  with  10  turbines  of  5000  h,_p,  each,  and  the  second 
with  10  turbines  of  5500  h,p.  The  effective  fall  is  136  to  140  ft. 
In  the  first  power  house  the  turbines  are  twin  outward  flow  reaction 
turbines  with  vertical  shafts  running  at  250  revs,  per  minute  and 
driving  the  dynamos  direct.    In  the  second  power  house  the  turbines 


are  inward  flow  turbines  with  draft  tubes  or  suction  papes.  Fig.  191 
shows  a  section  of  one  of  these  turbines.  There  is  a  balancing 
piston  keyed  on  the  shaft,  to  the  under  side  of  which  the  pressure 
due  to  the  fall  is  admitted,  so  that  the  weight  of  turbine,  vertical 
ehafv  and  part  of  the  dynamo  is  water  borne.  About  70,000  h.p. 
is  daily  distributed  electrically  from  these  two  power  houses.  The 
Canadian  Niagara  Power  Company  are  erecting  a  power  house  to 
contain  eleven  units  of  10,250  h.p.  each,  the  turbines  being  twin 
inward  flow  reaction  turbines.  The  Electrical  Development  Com- 
pany o(  Ontario  are  erecting  a  power  house  to  contain  Ii  units  of 
12,500  h.p.  each.  The  Ontario  Power  Company  are  carrying  out 
another  scheme  for  developine  200,000  h.p.  by  twin  inward  flow 
turbines  of  12,000  h.p.  each.  Lastly  the  Niagara  Falls  Power  and 
Manufacturing  Company  on  the  United  States  side  have  a  station 
giving  35,000  li.p,  and  are  constructing  another  to  furnish  100,000 
h.p.  The  mean  flow  of  the  Niagara  river  is  about  222,000  cub.  ft,  per 
second  with  a  fall  of  160  ft.  The  works  in  progress  if  completed  will 
utilize  650,000  h.p.  and  require  48,000  cub.  ft.  per  second  or  21  J%of 
the  mean  flow  of  the  river  fUnwin,  "  The  Niagara  Falls  Power 
Stations,"  Proc.  Inst.  Mtck.  Eng.,  1906). 

i  189.  Different  Forms  of  Turbine  Wktel—The  wheel  of  a  turbine 
or  part  of  the  machine  on  which  the  water  acta  is  an  annular  space, 
furnished  with  curved  vanes  dividing  it  into  passages  exactly  or 
roughly  rectangular  in  cross  section.  For  radial  flow  turbines  the 
wheel  may  hav'C  the  form  A  or  B,  fig.  192.  A  being  most  usual  with 
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inward,  and  B  with  outward  flow  turbine*.  In  A  the  wheel  vann 
are  fixed  on  each  aide  oE  a  centre  plate  keyed  on  the  turbine  shaft. 
The  vanes  are  limited  by  slightly-coned  annular  cover  plates.  In  B 
the  vanes  are  fixed  on  one  side  of  a  disk,  keyed  on  the  shaft,  and 
limited  by  a  cover  plate  parallel  to  the  disk.  Parallel  flow  or  axial 
Bow  turbines  have  the  wheel  as  in  C.  The  vanes  are  limited  by  two 
concentric  cylinders. 

Theory  of  Reaction  Turbines. 
J  190.  Vtlocity  of  Whirl  and  Velocity  of  Flow.— Let  acb  (fig.  193) 
be  the  path  of  the  particles  of  water  in  a  turbine  n'heel.  That 
path  will  be  in  a 
plane  normal  to  the 
axis  of  rotation  in 
radial  flow  turbines, 
and  on  a  cylindrical 
surface  in  axial  flow 
turbines.  At  anv 
point  c  of  the  patn 
the  water  will  nave 

the  direction  of  a 
tangent  to  the  path. 
That  velority  may  be 
resolved  into  two 
components,  a  whirl- 
ing velocity 
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a  component  11  at  right  anal 
lallel  to  the  axis  in  axial  lie 


turbia 

Letr,, ^  , 

velocity  of  flow  at  the  outlet  surface  of  the  wheel,  and 

the  same  auantities  at  the  inlet  surface  of  the  wheel.    Let  a  and  ff 
be  the  angles  which  the  water's  direction  of  motion  makes  with  the 
direction  of  motion  of  the  wheel  at  those  surfaces.    Then 
'V.coaP;  «,=ti.ai 
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The  velocities  of  flow  are  easily  ascertained  independently  from 
the  dimendooB  of  the  wheel.  The  velocities  of  flow  at  the  inlet  and 
outlet  surfaces  of  the  wheel  are  normal  to  those  surfaces.  Let 
&.  Dj  be  the  areas  of  the  outlet  and  inlet  surfaces  of  the  wheel,  and 
Q  the  volume  of  water  passing  through  the  wheel  per  second;   then 

f.-Q/Q,:w=Q/a.  (u) 

UsioE  the  notation  in  fig.  191,  we  have,  for  an  inward  flow  turbine 
(n^lecting  the  space  occupied  by  the  vanes), 

a,^2irrjt,;Qi'^2icTidi.  (i2n) 

Similarly,  for  an  outward  Bow  turbine, 

n,=25rr^;ni=2ir«i;  (."b) 

and,  for  an  axial  flow  turbine, 

ft,  =  ni-.»Cr,W,«).  (.lie) 

Rdatiw  and  Common  Velocity  of  the  Wafer  and  IVftmrf.— There 

is  another  way  of  resolving  the  velocity  of  the  water.    Let  V  be  the 

velocity  of  the  wheel  at  the  p<Mnt  e,  fig.  194.    Then  the  velocity  of  the 

water  may  be  resolved 

into   a   component   V, 

which   the   water   has 

in   common    vrith    the 

wheel,  and  a  component 

c^,  which  is  the  velocity 

of  the  water  relatively 

to  the  wheel. 

Velocity_  of  Flow.— 
_t  is  obvious  that  the 
I  frictional  losses  of  head 
1  the  wheel  passages 
will  increase  as  Bie 
velocity  of  flow  Is 
greater,  that  is.  the 
smaller  the  wheel  is 
made.  But  if  the  wheel 
works  under  water,  the 
skin  friction  of  the  wheel  cover  increases  as  the  diameter  of  the 
wheel  ia  made  greater,  and  in  any  case  Che  weight  of  the  wheel 
and  consequently  the  journal  friction  increase  as  the  wheel  is  made 
larger.  It  is  therefore  desirable  to  choose,  for  the  velocity  of  flow. 
as  large  a  value  as  is  consistent  with  the  condition  that  the  frictional 
lasses  in  the  wheel  passages  are  a.  small  fraction  of  the  total  bead. 
The  values  most  commonly  assumed  in  practice  are  these: — 
In  axial  flow  turbines,  u.  ^  w  ^ 0- 1 5  to  o-a V  (2gH) ; 

In  outward  flow  turbines,   «i=^o-25V  2b(H  -d), 

..-o-2.<.o.l7V«(H-li); 
In  inward  flow  turbines, u.'=tt  =  o-i25V(2en). 
S  191.   speed  of  the  Wheti.—Thc  best  speed  of  the  wheel  depends 
partly  on  the  frictional  lasses,  which  the  ordinary  theory  of  turbines 


Fig.  194. 
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disregards.     It  is  best,  therefore,  to  assume  for  Vi  and  Vj  values 
which  experiment  has  shown  to  be  most  advantageous. 

In  axial  flow  turbines,  the  circumferential  velM:itieB  at  the  mean 
radius  of  the  wheel  may  be  taken 

V.-Vi-o-ev'SiH  to  oMVain: 

In  a  radial  outward  flow  turbine, 

V.-V(r,/r(, 
where  r,,  rs  are  the  radii  of  the  outlet  and  inlet  surfaces. 

In  a  radial  inward  flow  turbine,       

V<=o.66V2iH; 

V,=\ir,lri. 
\i  the  wheel  were  stationary  and  the  water  flowed  through  it,  the 
water  would  follow  paths  parallel  to  the  wheel  vane  curves,  at  least 
when  the  vanes  were  so  close  that  irregular  motion  was  prevented. 
Similarly,  when  the  wheel  is  in  motion,  the  water  follows  paths  rela- 
tively to  the  wheel,  which  are  curves  parallel  to  the  wheel  vanes. 
TV,  of  the  water's  motion  at  c  is  tan- 
drawn  through  the  pdnt  c.  Let  Va. 
and  relative 


(13) 


Hence  the  relative  component, 
gential  to  a  wheel  vane  curve  c 

Vm  Vn  be  the  velocity  of  the  v. .  ._        _ 

components  at  the  outlet  surface  of  the  wheel,  and  0*,  Vi,  v,t  be  the 
same  quantities  at  the  inlet  surface;  and  let  6  and  ^  be  the  angles 
the  wheel  vanes  make  with  the  inlet  and  outlet  surfaces;  then 

i'^  =  V(tV.'+V,*-2V^cos*)  ) 

Vi  =V(iV<'+V,-*-2V(tVi  cos  II)  ( 
equations  which  may  be  used  to  determine  4  and  6. 

\  192.  CondUiiM  delermining  the  An^  of  the  Vanes  ai  the  Outlet 
Surface  of  the  Wheel.— It  has  been  shown  that,  when  the  water  leaves 
the  wheel,  it  should 
have  no  tangential 
velocity,  if  the  effici- 
ency IS  to  be  as 
great  as  posdble; 
that  is,  uig=o.  Hence, 


(9-90% 


Fig.  ,195. 


the  direction  of  the 
water's  motion  is 
normal  to  the  outlet 
surface  of  the  wheel, 
radial  in  radial  flow, 
and  axial  in  axial  flow 
turbines. 

Drawing   v,   or  Ua 
radial  or  axial  as  the 
case  may  be.  and  V, 
tangential  to  the  direction  of  motion,  iv*  can  be  found  by  the 
parallelogram  of  velocities.    From  fig.  195, 

tan*=r,/V.-«,A'.;  (14) 

but  *  is  the  angle  which  the  wheel  vane  makes  with  the  outlet 
surface  of  the  wheel,  which  is  thus  determined  when  the  velocity 
of  flow  Ua  and  velocity  of  the  wheel  V'>  are  known.  When  ^  is  thus 
determined, 

tw-».cosec*  =  V.V(l-l-«.'/V,«).  (I4fl) 

Correction  of  the  Angle  ^  to  allotn  for  Tliickness  qf  Vanes. — In 
determining  0,  it  is  most  convenient  to  calculate  its  value  approxi- 
malely  at  first,  from  a  value  of  u.  obtained  by  neglecting  the  thick- 
ness of  the  vanes.  As,  however,  this  angle  is  the  most  important 
angle  in  the  turbine,  the  value  should  be  afterwards  corrected  to 
allow  for  the  vane  thickness. 

Ut 

*'=tan-'(«./V.)  =tan-J(Q/Q,V.) 
be  the  first  or  approximate  value  of  *,  and  let  t  be  the  thiclcness, 
and  n  the  number  of  wheel  vanes  which  reach  the  outlet  surface  of 
the  wheel.  As  the  vanes  cut  the  outlet  surface  approximately  at 
the  angle  *'.  their  width  measured  on  that  surface  is  (  cosec  *'. 
Hence  the  space  occupied  by  the  vanes  on  the  outlet  surface  is 
For  A.  fig.  192,  ntd,  cosec  ^         "1 

B,  fig.  192,  wdi  cosec  *  V-  (15) 

C,  fig.  192,  Bi(r,-ri)  cosec  *J 

Call  this  area  occupied  by  the  vanes  u.  Then  the  true  value  of  the 
clear  discharging  outlet  of  the  wheel  is  iU-u,  and  the  true  value 
of  u,isQ/(lJo-u).  The)  corrected  value  of  the  angle  of  the  vanes  will 
be 

*=tanIQA'.(a.-«)].  (16) 

{  103.  Head  producing  Velocity  with  which  the  Water  enters  the 
Wheel.— ^on^der  the  variation  of  pressure  in  a  wheel  passage, 
which  satisfies  the  condition  that  the  sections  change  so  pjadually 
that  there  is  no  loss  of  head  in  shock.  When  the  flow  is  in  a  hori- 
zontal plane,  there  is  no  work  done  by  gravity  on  the  water  passing 
through  the  wheel.  In  the  case  of  an  axial  flow  turbine,  in  which 
the  flow  is  vertical,  the  fall  d  between  the  inlet  and  outlet  surfaces 
should  be  taken  inti 
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Let  Vt,  V.  be  the  velocities  of  the  wheel  at  the  inlet  and 
outlet  surfaces, 
V(,  9f  the  velocities  of  the  water, 
iMt  •!>  the  velocities  of  flow, 
t^ii^  the  relative  velocities, 
hi,  k,  the  pressures,  measured  in  feet  of  water, 
fi,  u  the  radii  of  the  wheel, 

a  the  angular  velocity  of  the  wheel. 
At  any  point  in  the  path  of  a  portion  of  water,  at  radius  r,  the 
velocity  V  of  the  water  may  be  resolved  into  a  component  V— «r 
equal  to  the  velocity  at  that  point  of  the  wheel,  and  a  relative  com- 
ponent Vf.  Hence  the  motion  of  the  water  may  be  considered  to 
conust  of  two  parts; — (a)  a  motion  identical  with  that  in  a  forced 
vortex  of  constant  angular  velocity  a;  (b)  a  flow  along  curves 
rarallel  to  the  wheel  vane  curves.  Taking  the  latter  first,  land  using 
Bernoulli's  theorem,  the  change  of  pressure  due  to  flow  through  the 
wheel  passages  is  given  by  the  equation 


The 


ft'.— ft'.  =  (lW'~tV,")72!- 
n  of  pressure  due  to  rotation  in  a  forced  vortex  is 

k't-h'.=(yi'-v.')i2g. 

Consequently  the  whole  difference  of  pressure  at  the  inlet  and  outlet 
surfaces  of  the  wheel  is 

-  tV,'-V,')/2g+(lv.'-M«)/2£.  (17) 

Que  I.  Axial  Flow  Turbines. — Vi=Vo;  and  the  first  term  on  the 
right,  in  equation  17,  disappears.  Adding,  however,  the  work  4^ 
gravity  due  to  a  fall  of  d  ft.  m  passing  through  the  wheel, 

hi-h,=-{v,,'-v,i')/2g-d.  (170) 

Case  3.  Outward  Flow  Turbines. — The  inlet  radius  is  less  than 
the  outlet  radius,  and  (Vi'  —  V,')/2f  is  negative.  Tlie  centrifugal  head 
diminishes  the  pressure  at  the  inlet  surface,  and  increases  the  velocity 
with  which  the  water  enters  the  wheel.  This  somewhat  increases 
the  frictional  loss  of  head.  Further,  if  the  wheel  varies  in  velocity 
from  variations  in  the  useful  work  done,  the  quantity  (V,'  — V,*)/jg 
increases  when  the  turbine  speed  increases,  and  vice  versa.  Conse- 
quently the  flow  into  the  turbine  increases  when  the  speed  increases, 
and  diminishes  when  the  speed  diminishes,  and  this  again  augments 
the  variation  of  speed.  The  action  of  the  centrifugal  head  in  an  out- 
ward flow  turbine  is  therefore  prejudicial  to  steadiness  of  motion. 
For  this  reason  rairt  is  made  small,  generallv  about  5:4.  Even 
then  a  governor  is  sometimes  required  to  regulate  the  speed  cf  the 
turbine. 

Case  3.  Inward  Flow  Turbines. — The  inlet  radius  is  greater  than 
the  outlet  radius,  and  the  centrifugal  head  diminfehee  the  velocity 
of  flow  into  the  turbine.  This  tends  to  diminish  the  frictional 
losaes,  but  it  has  a  more  important  influence  in  securing  steadiness 
of  motion.  Any  increase  of  speed  diminishes  the  flow  into  the 
turbine,  and  vice  versa.  Hence  the  variation  of  speed  is  less  than 
the  variation  of  resistance  overcome.  In  the  so-called  centre  vent 
wheels  in  America,  the  ratio  ri-.r,  is  about  5: 4,  and  then  the  influ- 
ence of  the  centrifugal  head  ii>  not  very  important.  Professor 
James  Thomson  first  pointed  out  the  advant^e  of  a  much  ereater 
difference  of  radii.  By  making  ri:rt  —  2:i,  the  centrifujial  bead 
balances  about  half  the  head  in  the  supply  chamber.  Then  the 
velocity  through  the  euide-blades  does  not  exceed  the  velocity  due 
to  balf^the  fall,  and  the  action  of  the  centrifugal  head  in  securii^ 
steadiness  of  speed  is  considerable. 

Since  the  total  head  producing  flow  through  the  turbine  is  H— ^ 
and  of  this  ft,  —A.  is  expended  in.  overcoming  the  pressure  in  the 
wheel,  the  velocity  of  flow  into  the  wheel  is 

ti(-«.V|2g(H-^-(V.'-V.V2i+Civ.'-iw')/a!)|.         (18) 
where  c  may  be  taken  0-96. 

From  (14a), 

(V.  =  V.V(i+«.'/V.*)- 
It  will  be  shown  immediately  that 

Vri=utciMec9', 
or,  as  this  is  only  a  small  term,  and  9  b  on  the  average  90°,  we 
may  take,  for  the  present  purpose,  v,t  =Ui  nearly. 

Inserting  these  values,  and  remembering  that  for  an  axial  flow 
turbine  Vj- v.,  fr-O,  and  the  fall  d  in  the  wheel  is  to  be  added, 

■-Nll-{"-¥(-+€5+iF'-)5- 

For  an  outward  flow  turbiae, 

...wh|H-»-^;(.+^)+:i'i]- 

For  an  inward  flow  turbine, 

•'-'•#«l"-¥('+w)+fl]- 

{  194.  Angle  whitk  the  Guidt-Blades  make  mih  the  Circumference 
of  the  Wieel. — At  the  moment  the  water  enters  the  wheel,  the 
radiJ  component  of  the  velocity  is  m,  and  the  velocity  is  »,-.  Hence, 
if  r  is  the  angle  between  the  guide-blades  and  a  tangent  to  the 
wheel 
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This  angle  can,  if  necessary,  be  cortected  to  allow  for  the  thickness 
of  the  guide-blades. 

S  195.  Conation  determining  the  Angle  of  the  Vanes  at  the  Inlel 
Surface  of  JAe  Wheel.— The  ringle  condition  necessary  to  be  satisfied 
at  the  iniet  surface  of 
the  wheel  is  that  the 
water  should  enter  the 
wheel  without  shock. 
This  condition  is  satis- 
fied if  the  direction  of 
relative  motion  of  the 
water  and  wheel  is 
parallel  to  the  first 
element  of  the  wheel 

LetA(fig.  196)  be  a 
point  on  the  inlet  sur- 
face of  the  wheel,  and  f 
let  vt  represent  Jn 
magnitude  and  direc- 
tion the  velocity  of  the  water  entering  the  wheel,  and  V;  the  velocity 
of  the  wheel.  Completing  the  parallelogram,  iv»  is  the  direction  of 
relative  motion.  Hence  the  an^le  between  tv(  and  V(  is  the  anale  9 
which  the  vanes  should  make  with  the  inlet  surface  of  the  wheel. 

i  ig6.  Example  of  the  Method  of  designing  a  Turbine.     Professor 
James  Thomsort's  Inward  Flow  Turbine. — 

Let  H  =the  available  fall  after  deducting  loss  of  head  in  pipes 
and  channels  from  the  gross  tall; 
Q=the  supply  of  water  in  cubic  feet  per  second;  and 
B  -the  eflSciency  of  the  turbine. 
The  work  done  per  second  is  ijGQH,  and  the  horse-power  of  the 
turbine  is  k.p.  -ijGQH/sso.    If  i;  is  taken  at  0-75,  an  allowance  will 
be  made  for  the  frictioi^  losses  in  the  turbine,  the  leakage  and  the 
friction  of  the  turbine  shaft.    Then  h.p.  — o-oSsQH. 

The  velocity  of  flow  through  the  turbine  (uncorrected  for  the 
space  occupied  by  the  vanes  and  guide-blades)  may  be  taken 

m-i(,=o-i25V2gH, 
in  which  case  about  jijth  of  the  energy  of  the  fall.is  carried  away  by 
tlie  water  discharged. 
The  areas  of  the  outlet  and  inlet  surface  of  the  wheel  are  then 
2«-,d,-2«-,A-Q/o.ia5V(2fH). 
If  we  take  ro,  so  that  the  axial  velocity  of  discharge  from  the  central 
orifices  of  the  wheel  is  equal  to  ««,  we  get 
r. -0.3984V  (Q/VH), 
d.-r,. 
If,  to  obtain  considerable  steadying  action  of  the  centrifugal  head, 
Ti  —  2f.,  then  dt  =  id,.  __^ 

Speed  of  the  IVAwJ.— Let  V*-o-66V'aJH',  or  the  speed  due  to  half 
the  fall  nearly.     Then  the  number  of  rotations  <rf  the  turbine  per 

N  =  V./2xr(-i-0579V(HVH/Q); 
also  V,=Vir,/r.  -o-jaVlgff. 

Angle  of  Vanes  with  OuOet  Surface. 

Tan  ^  =  «(,/V. =o- 125/0-33  =  -3788 ; 
i™2i°nearly. 
If  this  value  is  revised  for  the  vane  thickness  ii 
become  about  25°. 

Velocity  with  which  the  Water  enters  the  Whed.- 
ducing  the  velocity  is 

H-(V(V2g)(i+«.W)+».V2i 
-H(i —4356(1 +o-0358)+oi56} 
-0-5646H. 
Then  the  velocity  is 

Vi  =  -96Vae(-5646H)  =0-7SiV2gH. 
AngU  of  Gvide-Blades. 

SiBT-a./oi  =0-125/0-721'- 0-173; 
-)-  =  10°  nearly. 
Tangential  Velocity  of  Water  entering  Whed. 
Wi  -0icos7  =0'7ioiVajrt- 
Angle  of  Vanes  at  Inlet  Surface. 

Cot  »-(ui(-V0/«i-C'7"»  — «)/-"5— 400'; 
B«"68°  nearly. 
Hydraulic  Effidtncy  of  Wheel. 

„  =u,;Vi/gH  =  -7101 X  -WXa 
=09373. 
This,  hott'ever,  neglects  the  friction  of  wheel  covers  and  leakage. 
The  efficiency  from  experiment  has  been  found  to  be  0-75  to  o-80. 

Impulse  and  Partial  Admission  TurHnes. 

§  197.  The  principal  defect  of  most  turbines  with  complete 

admission  b  the  imperfection  of  the  arrangements  for  working 

with  less  than  the  normal  supply.    With  many  forms  of  reaction 

turbine  the  efficiency  is  considerably  reduced  when  the  regulating 
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sluices  are  partially  closed,  but  it  is  exactly  when  the  supply 
0/  water  is  deficient  that  it  is  most  impoTtant  to  get  out  of 
it  the  greatest  possible  amount  of  work.  The  imperfection  of 
the  regulating  arrangements  is  therefore,  from  the  practical 
point  of  view,  a  serious  defect.  All  turbine  makershave  sought 
by  various  methods  to  improve  the  regulating  mechanbm. 
B.  Fouraeyron,  by  dividing  his  wheel  by  horizontal  diaphragms, 
virtually  obtained  three  or  more  separate  radial  flow  turbines, 
which  could  be  successively  set  in  action  at  their  full  power, 
but  the  arrangement  is  not  altogether  successful,  because  of 
the  spreading  of  the  water  in  the  space  between  the  wheel  and 
guide-blades.  Fontaine  similarly  employed  two  concentric 
axial  flow  turbines  formed  in  the  same  casing.  One  was  worked 
at  full  power,  the  other  regulated.  By  this  arrangement  the 
loss  of  efficiency  due  to  the  action  of  the  regulating  sluice  affected 
only  half  the  water  power.  Many  makers  have  adopted  the 
expedient  of  erecting  two  or  three  separate  turbines  on  the  same 
waterfall.  Then  one  or  more  could  be  put  out  of  action  and  the 
others  worked  at  full  power.  All  these  methods  are  rather 
palliatives  than  remedies.  The  movable  guide-blades  of 
Professor  James  Thomson  meet  the  difficulty  directly,  but  they 
are  not  applicable  to  every  form  of  turbine. 

C.  Callon,  in  1840,  patented  an  arrangement  of  sluices  for 
axial  or  outward  flow  turbines,  which  were  to  be  closed  success- 
ively as  the  water  supply  diminished.  By  preference  the  sluices 
were  closed  by  pairs,  two  diametrically  opposite  sluices  forming 
a  pair.  The  water  was  thus  admitted  to  opposite  but  equal 
arcs  of  the  wheel,  and  the  forces  driving  the  turbine  were  sym- 
metrically placed.    As  soon  as  this  arrangement  was  adopted, 


Fio.  197. 

a  modification  of  the  mode  of  action  of  the  water  in  the  turbine 
became  necessary.  If  the  turbine  wheel  passages  remain  full  of 
water  during  the  whole  rotation,  the  water  contained  in  each 
passage  must  be  put  into  motion  each  time  it  passes  an  open 


portion  of  the  sluice,  and  stopped  each  time  it  passes  a  closed 
porUon  of  the  sluice.  It  is  thus  put  into  motion  and  stopped 
twice  in  each  rotation.  This  gives  rise  to  violent  eddying 
motions  and  great  loss  of  energy  in  shock.  To  prevent  this,  the 
turbine  wheel  with  partial  admission  must  be  placed  above  the 
tail  water,  and  the  wheel  passages^be  allowed  to  clear  themselves 
of  water,  while  passing  from  one  open  portion  of  the  sluices  to 
the  next. 

But  if  the  wheel  passages  are  free  of  water  when  they  arrive 
at  the  open  guide  passages,  then  there  can  be  no  pressure  other 
than  atmospheric  pressure  in  the  clearance  space  between  guides 
and  wheel.  The  water  must  issue  from  the  sluices  with  the  whole 
velocity  due  to  the  head;  received  on  the  curved  vanes  of  the 
wheel,  the  jets  must  be  gradually  deviated  and  discharged  with 
a  small  final  velocity  onlj',  precisely  in  the  same  way  as  when 
a  single  jet  strikes  a  curved  vane  in  the  free  air.  Turbines  of 
this  kind  are  therefore  termed  turbines  of  free  deviation.  There 
is  no  variation  of  pressure  in  the  jet  during  the  whole  time  of 
its  action  on  the  wheel,  and  the  whole  energy  of  the  jet  is  im- 
parted to  the  wheel,  simply  by  the  impulse  due  to  its  gradual 
change  of  momentum.  It  is  clear  that  the  water  may  be  admitted 
in  exactly  the  same  way  to  any  fraction  of  the  circumference 
at  pleasure,  without  altering  the  efficiency  of  the  wheel.  The 
diameter  of  the  wheel  may  be  made  as  large  as  convenient,  and 
the  water  admitted  to  a  small  fraction  of  the  circumference  only. 
Then  the  number  of  revolutions  is  independent  of  the  water 
velocity,  and  may  be  kept  down  to  a  manageable  value, 

i  198.  Central  Descripiion  of  an  Impulse  Turbine  or  Turbine  with 
Free  Deviation. — F^.  197  shows  a  general  sectional  elevation  of  a 
Girard  turbine,  m 
which  the  flow  is 
axial.  The  water, 
admitted  above  a 
horizontal  floor, 
passes  down  through 
the  annular  wheel 
'ng  the  guide- 


volving  wheel    WW. 
The  revolving 

shaft  suspended 

the  pivot  ^.   TI 

internal    shaft 

merely  a  fixed  1 

supporting  the  pivot. 

The  advantage  of  this 

is  that    the   pivot  is 

accesable  for  lubrication  and  adji 

wheel  b"  "■^■"i'  *^"  — -'  '^- 
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Fig.  198, 

B  is  the  n 


given  off.    The  sluices 

_._  ...   . -_ises  them  successively, 

way  to  be  described  presently,    d,  d  are  the  duice  rods.    Figs. 
98.  199  show  the  sectional  form  of  the  guide-blade  chamber  and 


wheel  and  the  curves  of  the  wheel 
drawn  on  a  plane  de- 
velopment of  the  cylin- 
drical  section   of    the 


sluices  tor  cutting  off 


apertures  by  which  the 


s  and  guide-blades,  when 


is    facilitated    ■-.     

buckets  empty  and  fill. 

Figs.  30O,  201  show  the 

guidc-blade gear.  a,a,a 

are  the  sluice  rods  as 

before.     At  the  top  of 

each    sluice    rod    is    a 

smalt  block  c,  having 

a    projecting    tongue. 

which     slides     in     the 

groove  of   the  circular 

cam  plate  d,  d.     This 

circular   plate    is   sup-  pm.  ,5,. 

ported  on  the  frame  e, 

and  revolves  on  it  by  means  of  the  flanged  rollers/.     Inside,  at  the 

top,  the  cam  plate  is  toothed,  and  gears  into  a  spur  pinion  connected 

with  the  hand  wheel  h,    At  gf  is  an  inclined  groove  or  shunt.    When 

the  tongues  of  the  blocks  c,  c  arrive  at  g,  they  slide  up  to  a  second 

groove,  or  the  reverse,  according  as  the  cam  plate  is  revolved  in  one 

direction  or  in  the  other.    As  tnis  operation  takes  place  with  each 
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sluice  successively;  any  number  of  sluices  can  be  opened  or  closed  as 
desired.  The  turbine  is  of  48  horse  power  on  S'i3  ft.  fall,  and  the 
supply  of  water  varies  from  35  to  112  cub.  ft.  per  second.     The 
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efficiency  in  normal  working  is  given  as  73%.    The  mean  diameter 
of  the  wheel  is  6  ft.,  and  the  speed  2^-4  revolutions  per  minute. 

As  an  example  of  a  partial  admission  radial  flow  impulse  turbine, 
a  100  h.p.  turbine  at  Immenatadt  may  be  taken.  The  fall  varies 
from  538  to  570  ft.  The  external  diameter  of  the  wheel  is  4)  ft.,  and 


Fig.  201. 

its  internal  diameter  3  ft.  10  in.    Normal  speed  400  revs,  per  minute. 

Water  is  discharged  into  the  wheel  by  a  single  nozzle,  shown  in  (ig. 

202  with  its  reguFating  apparatus  and  some  of  the  vanes.  The  water 
enters  the  wheel 
at  an  angle  of  22° 
with  the  direc- 
tion of  motion, 
and  the  final 
angle  of  the  wheel 
vanesis2o'.  The 
efficiency  on  trial 
was  from  75  to 
78%. 

S  199.  Theory 
oj  the  Impulse 
r«'rJ««e.— The 
theory  of  the  im- 

5M3'\ot"e^"nt 
tially  differ  from 
that  of  the  re- 
action turbine. 
except  that  there 

Fig.  202.  the  wheel  oppos- 

ing the  discnarge 
from  the  guide-blades.  Hence  the  velocity  with  which  the  water 
enters  the  wheel  is  simply  

tPi=o-96V2e(H-b). 

where  Ii  is  the  height  of  the  top  of  the  wheel  above  the  tail  water. 
If  the  hydropneumatic  system  is  used,  then  \>  —  o.  Let  Q„  be  the 
maximum  supply^  of  water,  n,  ri  the  internal  and  external  radii  of 
the  wheel  at  the  inlet  surface;  then 

.i-Q.;i^w-f.')i. 

The  value  of  «;  may  be  about  0-45V 2j(H-p),  whence  t\,  ft  can  be 

determined. 

The  guide-blade  angle  is  then  given  by  the  equation 
sin  7  =v.!vi  =o-45/0'94  =  -48; 
7  =  29  . 
The  value  of  U(  should,  however,  be  corrected  for  the  apace  occupied 
by  the  guide-blades. 
The  tangential  velocity  of  the  entering  water  is 
to.  ^Vi  cos 7  =o-82V2i:(H-t»). 
The  circumferential  velocity  of  the  wheol  may  be  (at  mean  radius) 
Vi=o-5V2g{H-b). 


coti'  =  (w- 
fl  =  55°. 

The  relative  velotlty  of  the  water  striking  the  vane  at  the  inlet 
edge  is  iv>=i(>  co'secS  =  i-2iUi.  This  relative  velocity  remains 
unchanged  during  the  passage  of  the  water  over  the  vane;  conse- 
quently the  relative  velocity  at  the  point  of  discharge  is  v^  •  i  -Ziui. 
Also  in  an  axial  How  turbine  Vo=V,-. 

If  the  final  velocity  of  the  water  is  axial,  then 

co3*  =  V,/r„-Vi/iw-o-5/(i-22Xo-45)=cos24°23'- 
This  should  be  corrected  for  the  vane  thickness.  Neglectmg  this, 
iio  =  tVpsin*=iVisin  0  —  mcosecfl3inc^  =  O'Su,.  The  discharging  area 
of  the  wheel  must  therefore  be  greater  than  the  inlet  area  m  the 
ratio  of  at  least  2  to  i.  In  some  actual  turbines  the  ratio  is  7  to  3. 
This  greater  outlet  area  is  obtained  by  splaying  the  wheel,  as  shown 
in  the  section  (fig.  199}. 

I  200.  PeUon  Wheel. — In  the  minii^  district  of  California  about 
i860  simple  impulse  wheels  were  used,  termed  hurdy-gurdy  wheels. 
The  wheels  rotated  in  a  vertical  plane,  bring  supported  on  a  hori- 
zontal axis.  Round  the  circumference  were  fixed  flat  vanea  which 
were  struck  normally  by  a  jet  from  a  nozzle  of  ' 
head  and  quantity  of  water.  Such  wheels  have  ' 
They  are  not  efficient,  but  they  are  very 
simply  constructed.  Then  attempts  were 
made  to  improve  the  efficiency,  first  by  using 
hemispherical  cup  vanes,  and  then  by  using 
a  double  cup  vane  with  a  central  oividing 
ridge,  an  arrangement  invented  by  Pelton. 
In  this  last  form  the  water  from  the  nozzle 
passes  half  to  each  side  of  the  wheel,  just 
escaping  clear  of  the  backs  of  the  advancing 
buckets.      Fig.    203    shows   a    Pelton    vane.  FiG.  203. 

Some  small  modifications  have  been  made 
by  other  makers,  but  they  are  not  of  e 
Fig.  204  shoYvs  a  complete  Pelton  wheel  v 

supply  pipe  and  nozzle.  Pelton  wheels  have  been  very  lai^ely  usea 
in  America  and  to  some  extent  in  Europe.  They  are  extremely 
simple  and  easy  to  construct  or  repair  and  on  falls  of  lOO  ft.  or  more 
are  very  efficient.  The  jet  strilces  tangentiatly  to  the  mean  radius 
of  the  buckets,  and  the  face  of  the  buckets  is  not  quite  radial  but  at 
right  angles  to  the  direction  of  the  jet  at  the  point  of  first  impact. 
For  greatest  efficiency  the  peripheral  velocity  of  the  wheel  at  the 
mean  radius  of  the  buckets  should  be  a  little  less  than  half  the  velocity 
of  the  jet.  As  the  radius  ol  the  wheel  can  be  taken  arbitrarily,  the 
number  of  revolutions  per  minute  can  be  accommodated  to  that  of 
the  machinery  to  be  driven.    Pelton  wheels  have  been  made  as  small 


Fig.  204. 


as  4  in.  diameter,  far  driving  sewing  machines,  and  as  large  as  24  ft. 
The  efficiency  on  high  falls  is  about  80%.  When  large  power  is 
required  two  or  three  nozzles  are  used  delivering  on  one  wheel. 
The  width  of  the  buckets  should  be  not  less  than  seven  times  the 
diameter  of  the  jet. 

At  the  Corjistock  mines,  Nevada,  there  is  a  36-in.  Pelton  wheel 
made  of  a  solid  steel  disk  with  phosphor  bronze  buckets  riveted  to 
the  rim.  The  head  is  2100  ft.  and  the  wheel  makes  1 1 50  revolutions 
per  minute,  the  peripheral  velocity  being  180  ft.  per  sec.  With  a  J-in. 
nozzle  the  wheel  uses  32  cub.  ft.  of  water  per  minute  and  develops 
100  h.p.  At  the  Chollarshaft,  Nevada,  there  are  six  Pelton  wheels 
on  a  fall  of  1680  ft.  driving  electrical  generators.  With  J-in.  noziles 
each  develops  125  h.p. 

§  201.  Theory  of  the  Pelton  Wheel. — Suppose  a  jet  with  a  velocity 
v  strikes  tangentially  a  curved  vane  AB  (fig.  205)  moving  in  the 
same  direction  with  the  velocity  «.  The  water  will  flow  over  the 
vanewith  the  relative  velocity  f— a  and  at  B  will  have  the  tangential 
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relative  velocity  v—u  makine  an  angle  b  with  tl)e  direction  of  the 
vane's  motion.  Combining  this  with  the  velocity  u  of  the  vane,  the 
absolutevelocityof  the  water  leaving  the  vane  will  beiu  =  Bc.  Thccom- 
ponent  of  to  in  the  di 


of  motion  of  the  v 


_(„- 


-B6-06 

u)  cos  o.  Hence 
if  Q  is  the  quantity  of 
water  reaching  the  vane 
per  second  the  change  of 
momentum  per  second  in 
the  direction  of  the  vane's 
'a    motion    is     {GQIpio-W- 

(l  +COS<t).  n  a^o", 
cos  a=i,  and  the  change 
iiin  per  second, 
equal     to     the 


p-2(GQft)(;-«). 

work  done  on  the  v 
Pu  =  2lCQ/env -u)u. 
1  of  vanes  are 


If  > 


Fig.  205. 


posed 

quantity  of  water  imping- 
ing on  the  vanes  per  second  is  the  total  discharge  of  the  nozzle, 
and  the  energy  expended  at  the  nozzle  is  GQr'/if.  Hence  the 
efficiency  of  the  arrangement  is,  when  a  =  o°,  neglecting  friction, 

which  is  a  maximum  and  equal  to  unity  if  u  =  }v.  In  that  case  (he 
whole  energy  of  tiie  jet  is  usefully  expended  in  driving  the  series  of 
vanes.  In  oractice  a  cannot  be  quite  zero  or  the  water  leaving  one 
vane  would  strike  the  back  of  the  next  advancing  vane.  Fig.  203 
shows  a  Pelton  vane.  The  water  divides  each  way,  and  leaves  the 
vane  on  each  side  in  a  direction  nearly  parallel  to  the  direction  of 
motion  of  the  vane.  The  best  velocity  of  the  vane  is  very  approxi- 
mately half  the  velocity  of  the  jet, 

S  202.  Resuiation  of  the  Peilon  Wbeet.~ht  first  Pelton  wheels  were 
adjusted  to  varying  loads  merely  by  throttling  the  supply.  This 
method  involves  a  total  loss  of  part  of  the  head  at  the  sluice  or 
throttle  valve.  In  addition  as  tne  working  head  is  reduced,  the 
relation  between  wheel  velocity  and  jet  velocity  is  no  longer  that  of 
greatest  efficiency.  Next  a  plan  was  adopted  of  deflecting  the  jet 
so  that  only  part  of  the  water  reached  the  wheel  when  the  Toad  was 
reduced,  the  rest  going  to  waste.  This  involved  the  use  of  an  equal 
quantity  of  water  for  large  and  small  loads,  but  it  had,  what  in  some 
cases  is  an  advantage,  the  effect  of  preventing  any  water  hammer  in 
the  supply  pipe  due  to  the  action  of  the  regulator.  In  most  cases 
now  regulation  is  effected  by  varying  the  section  of  the  jet,  A 
conical  needle  in  the  nozzle  can  be  advanced  or  withdrawn  so  as  to 
occupy  more  or  less  of  the  aperture  of  the  nozzle.  Such  a  needle  can 
be  controlled  by  an  ordinary  governor. 

§  203.  General  Considerations  on  the  Ounce  of  a  Type  of 
Turbine.— "Vha  circumferential  speed  of  any  turbine  is  necessarily 
a  fraction  of  the  initial  velocity  of  the  water,  and  therefore  is 
greater  as  the  head  ia  greater.  In  reaction  turbines  with  com- 
plete admission  the  number  of  revolutions  per  minute  becomes 
inconveniently  great,  for  the  diameter  cannot  be  increased 
beyond  certain  limits  without  greatly  reducing  the  efficiency. 
In  impulse  turbines  with  partial  admission  the  diameter  can  be 
chosen  arbitrarily  and  the  number  of  revolutions  kept  down 
on  high  falls  to  any  desired  amoimt.  Hence  broadly  reaction 
turbines  are  better  and  less  costly  on  low  falls,  and  impulse 
turbines  on  high  falls.  For  variable  water  flow  impulse  turbines 
have  some  advantage,  being  more  efficiently  regulated.  On  the 
other  hand,  impulse  turbines  lose  efficiency  seriously  if  their 
speed  varies  from  the  normal  speed  due  to  the  head.  If  the  head 
is  very  variable,  as  it  often  is  on  low  falls,  and  the  turbine  must 
run  at  the  same  speed  whatever  the  head,  the  impulse  turbine 
is  not  suitable.  Reaction  turbines  can  be  constructed  so  as  to 
overcome  this  difficulty  to  a  great  extent.  Axial  flow  turbines 
with  vertical  shafts  have  the  disadvantage  that  in  addition  to 
the  weight  of  the  turbine  there  is  an  unbalanced  water  pressure 
to  be  carried  by  the  footstep  or  collar  bearing.  In  radial  flow 
turbines  the  hydrauhc  pressures  are  balanced.  The  application  of 
turbines  to  drive  dynamos  directly  has  involved  some  new  con- 
ditions. The  electrical  engineer  generally  desires  a  high  speed 
of  rotation,  and  a  very  constant  speed  at  all  times.  The  reaction 
turbine  is  generally  more  suitable  than  the  impulse  turbine. 
.\s  the  diameter  of  the  turbine  depends  on  the  quantity  of  water 
and  cannot  be  much  varied  without  great  inefficiency,  a  difficulty 
arises  on  low  falls.  This  has  been  met  by  constructing  four 
independent  reaction  turbines  on  the  same  shaft,  each  having  of 


course  the  diameter  suitable  for  one-quarter  of  the  whole  dis- 
charge, and  having  a  higher  speed  of  rotation  than  a  larger 
turbine.  The  turbines  at  Rheinfelden  and  Chevres  are  so  con- 
structed. To  ensure  constant  speed  of  rotation  when  the  head 
varies  considerably  without  serious  inefficiency,  an  axial  flow 
turbine  is  generally  used.  It  is  constructed  of  three  or  four 
concentric  rings  of  vanes,  with  independent  regulating  sluices, 
forming  practically  independent  turbines  of  different  radlL 
Any  one  of  these  or  any  combination  can  be  used  according  to 
the  state  of  the  water.  With  a  high  fall  the  turbine  of  largest 
radius  only  is  used,  and  the  speed  of  rotation  is  less  than  with  a 
turbine  of  smaller  radius.  On  the  other  hand,  as  the  fall  decreases 
the  inner  turbines  are  used  either  singly  or  together,  according 
to  the  power  required.  At  the  Zurich  waterworks  there  are 
turbines  of  90  h.p.  on  a  fall  varying  from  loj  ft.  to  4}  ft.  The 
power  and  speed  are  kept  constant.  Each  turbine  has  three 
concentric  rings.  The  outermost  ring  gives  90  h.p.  with  105 
cub.  ft.  per  second  and  the  maximum  fall.  The  outer  and  middle 
compartments  give  the  same  power  with  140  cub.  ft.  per  second 
and  a  fall  of  7  ft.  10  in.  All  three  compartments  working  together 
develop  the  power  with  about  250  cub.  ft.  per  second.  In  some 
tests  the  efficiency  was  74%  with  the  outer  ring  working  alone, 
75.4%  with  the  outer  and  middle  ring  working  and  a  faU  of 
7  ft.,  and  80-7  %  with  ali  the  rings  working. 

§  204.  Speed  Governing. — When  turbines  are  used  to  drive 
dynamos  direct,  the  question  of  speed  regiUation  is  of  great  im- 
portance. Steam  engines  using  a  hght  elastic  fluid  can  be  easily 
regulated  by  governors  acting  on  throttle  or  expansion  valves. 
It  is  different  with  water  turbines  using  a  fluid  of  great  inertia. 


I 


In  one  of  the  Niagara  penstocks  there  are  400  tons  of  water 
flowing  at  10  ft.  per  second,  opposing  enormous  resistance  to  rapid 
change  of  speed  of  flow.  The  sluices  of  water  turbines  also  are 
necessarily  large  and  heavj'.  Hence  relay  governors  must^ 
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used,  and  the  tendency  of  relay  governors  to  hunt  must  be 
overcome.  In  the  Niagara  Fails  Power  House  No.  i,  each  tur- 
bine has  a  very  sensitive  centrifugal  governor  acting  on  a  ratchet 
rehty.  The  governor  puts  into  gear  one  or  other  of  two  ratchets 
driven  by  the  turbine  itself.  Accor<yng  as  one  or  the  other 
ratchet  is  in  gear  the  sluices  are  raised  or  lowered.  By  a  sub- 
sidiary arrangement  the  ratchets  are  gradually  put  out  of  gear 
unless  the  governor  puts  them  in  gear  again,  and  this  prevents  the 
over  correction  of  the  speed  from  the  lag  in  the  action  of  the 
governor.  In  the  Niagara  Power  House  No.  2,  the  relay  is  an 
hydraulic  relay  similar  in  principle,  but  rather  more  complicated 
in  arrangement,  to  that  shown  in  fig.  206,  which  b  a  governor 
used  for  the  1250  h.p.  turbines  at  Lyons.  The  sensitive  governor 
G  opens  a  valve  and  puts  into  action  a  plunger  driven  by  oil 
pressure  from  an  oil  reservoir.  As  the  plunger  moves  forward 
it  gradually  closes  the  oil  admission  valve  by  lowering  the 
fulcrumend/of  the  valve  lever  which  rests  on  a  wedge  Id  attached 
to  the  plunger.  If  the  speed  is  still  too  high,  the  governor  re- 
opens the  valve.  In  the  case  of  the  Niagara  turbines  the  oil 
pressure  is  1200  lb  per  sq.  in.  One  millimetre  of  movement  of 
the  governor  sleeve  completely  opens  the  relay  valve,  and  the 
relay  plunger  exerts  a  force  of  50  tons.  The  sluices  can  be 
completely  opened  or  shut  in  twelve  seconds.  The  ordinary 
variation  of  speed  of  the  turbine  with  varying  load  does  not 
exceed  1%.  If  all  the  load  is  thrown  off,  the  momentary 
variation  of  speed  is  not  more  than  5  %.  To  prevent  hydraulic 
shock  in  the  supply  pipes,  a  relief  valve  is  provided  which  opens 
if  the  pressure  is  in  excess  of  that  due  to  the  head. 

J  205.  The  Hydraulic  Ram. — The  hydraulic  ram  is  an  arrange- 
ment by  which  a  quantity  of  water  falling  a  distance  h  forces 
a  portion  of  the  water  to  rise  to  a  height  ki,  greater  than  h. 
It  consists  of  a  supply  reservoir  (A,  fig.  307),  into  which  the  water 
enters  from  some  natural  stream.  A  pipe  s  of  considerable 
length  conducts  the  water  to  a  lower  level,  where  it  is  discharged 
intermittently  through  a  self-acting  pulsating  valve  at  d.  The 
supply  pipe  s  may  be  fitted  with  a  flap  valve  for  stopping  the 
ram,  and  this  is  attached  in  some  cases  to  a  float,  so  that  the  ram 
starts  and  stops  itself  automatically,  according  as  the  supply 
cistern  fills  or  empties.  The  lower  float  is  just  sufficient  to  keep 
open  the  flap  after  it  has  been  raised  by  the  action  of  the  upper 
float.  The  length  of  chain  is  adjusted  so  that  the  upper  float 
opens  the  flap  when  the  level  in  the  cistern  is  at  the  desired 
height.  If  the  water-level  falls  below  the  lower  float  the  flap 
closes.  The  pipe  s  should  be  as  long  and  as  straight  as  possible, 
and  as  it  is  subjected  to  con^derable  pressure  from  the  sudden 
arrest  of  the  motion  of  the  water  it  must  be  strong  and  strongly 


this  opens  an  aperture  i  in.  in  diameter,  made  in  a  brass  screw 
plug  b.  The  hole  is  reduced  to  -^  in.  in  diameter  at  the  outer 
end  of  the  plug  and  is  closed  by  a  small  valve  opening  inwards. 
Through  this,  during  the  rebound  after  each  stroke  of  the  ram, 
a  small  quantity  of  air  is  sucked  in  which  keeps  the  air  vessel 
supplied  with  its  elastic  cushion  of  air. 

During  the  recoil  after  a  sudden  cloung  of  the  valve  d,  the 
pressure  below  it  is  diminished  and  the  valve  opens,  permitting 
outflow.  In  consequence  of  the  flow  through  this  valve,  the 
water  in  the  supply  pipe  acquires  a  gradually  increasing  velocity. 
The  upward  flow  of 
the  water,  towards  the 
valve  d,  increases  the 
pressure  tending  to  Uf  t 
the  valve,  and  at  last, 
if  the  valve  is  not  too 
heavy,  lifts  and  closes 
it.  The  forward  mo- 
mentum of  the  column 
in  the  supply  pipe 
being  destroyed  by  the 
stoppage  of  the  flow, 
the  water  exerts  a 
pressure  at  the  end  of 
the  pipe  sufficient  to 
open  the  delivery 
valve  o,  and  to  cause 
a  portion  of  the  water 
to  flow  into  the  air 
vessel.  As  the  water 
in  the  supply  pipe 
comes  to  rest  and 
recoib,  the  valve  d 
opens  again  and  the 
operation  is  repeated, 
column  is  employed 
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jointed  a  IS  an  air  vessel  and  e  the  dehiery  pipe  leadmg  to 
the  reservoir  at  a  higher  level  than  A  into  which  water  is  to  be 
pumped  Fig  208  shows  in  section  the  construction  of  the  ram 
Itself  d  IS  the  pulsating  discharge  valve  already  mentioned, 
which  opens  mwards  and  downwards  The  stroke  of  the  valve 
IS  regulated  by  the  cotter  through  the  spmdle  under  which  are 
washers  by  which  the  amount  of  fall  can  be  regulated  At  o 
IS  a  dehvery  valve  opening  outwards  which  is  often  a  ball- 
valve  but  sometimes  a  flap-valve  The  water  which  is  pumped 
passes  through  this  valve  into  the  atr  vessel  a  from  which  it 
flows  by  the  dehverv  pipe  in  a  regular  stream  into  the  cistern 
to  which  the  water  is  to  be  raised  In  the  vertical  chamber 
bchmd  the  outer  valve  a  small  air  vessel  is  formed    and  into 


Part  of  the  energy  of  the  descending 
compressing  the  air  at  the  end  of  the 
supply  pipe  and  expanding  the  pipe  itself.  This  causes  a  recoil 
of  the  water  which  momentarily  diminishes  the  pressure  in  the 
pipe  below  the  pressure  due  to  the  statical  head.  Thb  assists 
in  opening  the  valve  d.  The  recoil  of  the  water  is  sufficiently 
great  to  enable  a  pump  to  be  attached  to  the  ram  body  instead 
of  the  direct  rising  pipe.  With  this  arrangement  a  ram  working 
with  muddy  water  may  be  employed  to  raise  clear  spring  water. 
Instead  of  lifting  the  delivery  valve  as  in  the  ordinary  ram,  the 
momentum  of  the  column  drives  a  sliding  or  elastic  piston, 
and  the  recoil  brings  it  back.  This  piston  lifts  and  forces 
alternately  the  clear  water  through  ordinary 
pump  valves. 

Pumps 
S  206.  The  different  classes  of  pumps  corre- 
spond almost  exactly  to  the  diflerent  classes 
of  water  motois,  although  the  mechanical 
details  of  the  construction  are  somewhat 
*  different.  They  are  properly  reversed  water 
motors.  Ordinary  reciprocating  pumps  corre- 
spond to  water-pressure  engines.  Chain 
and  bucket  pumps  are  in  principle  similar 
to  water  wheels  in  which  the  water  acts  by 
weight.  Scoop  wheels  are  similar  to  undershot  water  wheels, 
and  centrifugal  pumps  to  turbines. 

Reciprocaling  Pumps  are  single  or  double  acting,  and  differ 
from  water-pressure  engines  in  that  the  valves  are  moved  by 
the  water  instead  of  by  automatic  machinery.  They  may  be 
classed  thus: — 

1.  Lift  Pumps. — The  water  drawn  through  a  foot  valve  on 
the  ascent  of  the  pump  bucket  is  forced  through  the  bucket 
valve  when  it  descends, and  lifted  by  the  bucket  when  it  reascends. 
Such  pumps  give  an  intermittent  discharge. 

2.  Plunger  or  Force  Pumps,  in  which  the  water  drawn  through 
the  foot  valve  is  displaced  by  the  descent  of  a  solid  plunger,  and 
forced  through  a  delivery  valve.    They  have  the^dvantage  that 
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the  friction  is  less  than  that  of  Uft  pumps,  and  the  packing 
round  the  plunger  is  easily  accessble,  whUst  that  round  a  lift 
pump  bucket  is  not.   The  flow  is  intermittent. 

3.  The  Doubh-acHttg  Force  Pump  is  in  principle  a  double 
plunger  pump.  The  discharge  fluctuates  from  zero  to  a  maximum 
and  back  to  zero  each  stroke,  but  is  not  arrested  for  any 
appreciable  time. 

4.  Bucket  and  Plunger  Pumpi  consist  of  a  lift  pump  bucket 
combmeu  with  a  plunger  of  half  its  area.  The  flow  varies  as  in 
a  double-acting  pump. 

5.  Diapkrogm  Pumps  have  been  used,  in  which  the  solid 
plunger  is  replaced  by  an  daatic  diaphragm,  alternately  depressed 
into  and  raised  out  of  a  cylinder. 

As  single-acting  pumps  give  an  intermittent  discharge  three 
are  generally  used  on  cranks  at  iao°.  But  with  all  piunps  the 
variation  of  velocity  of  discharge  would  cause  great  waste  of  work 
in  the  delivery  pipes  when  they  are  long,  and  even  danger  from 
the  hydraulic  ramming  action  of  the  long  column  of  water. 
An  air  vessel  is  interposed  between  the  purap  and  the  delivery 
pipes,  of  a  volume  from  5  to  100  times  the  space  described  by 
the  plunger  per  stroke.  The  air  in  this  must  be  replenished 
from  time  to  time,  or  continuously,  by  a  special  air-pump. 
At  low  speeds  not  exceeding  30  ft.  per  minute  the  dehvery  of  a 
pump  is  about  90  to  95%  of  the  volume  described  by  the  plunger 
or  bucket,  from  5  to  10%  of  the  discharge  being  lost  by  leakage. 
At  high  ^)eeds  the  quantity  pumped  occasionally  exceeds  the 
volume  described  by  the  plunger,  the  momentum  of  the  water 
keq>ing  the  valves  open  after  the  tumpf  the  stroke. 

The  velocity  of  large  mining  pumps  is  about  140  ft.  per  minute, 
the  indoor  or  suction  stroke  being  sometimes  made  at  250  ft. 
per  minute.  Rotative  pumping  engines  of  large  size  have  a 
plunger  speed  of  90  ft.  per  minute.  Small  rotative  pumps  are 
run  faster,  but  at  some  loss  of  efficiency.  Fire-engine  pumps 
have  a  speed  of  180  to  no  ft.  per  minute. 

The  efficiency  of  reciprocating  pumps  varies  very  greatly. 
Small  reciprocating  pumps,  with  metal  valves  on  lifts  of  15  ft., 
wue  found  by  Morin  to  have  an  efficiency  of  16  to  40%,  or  on 
the  average  25%.  When  used  to  pump  water  at  considerable 
pressure,  through  hose  pipes,  the  efficiency  rose  to  from  38  to 
57%,  or  on  the  average,  with  50  to  100  ft.  of  lift,  about  $0%. 
A  large  pump  with  barrels  18  in.  diameter,  at  speeds  under  60 
ft.  per  minute,  gave  the  following  results: — 

Lift  in  feet  ...      Hi  34  47 

Efficiency      ....      -46  -66  -70 

The  very  large  steam-pumps  employed  tor  waterworks, 
with  150  ft.  or  more  of  Uft,  a{q>ear  to  reach  an  efficiency  of  90%, 
not  including  the  fricUon  of  the  discharge  pipes.  Reckoned  on 
the  indicated  work  of  the  steam-engine  the  efficiency  may  be 
80%. 

Many  small  pumps  are  now  driven  electrically  and  are  usually 
three-throw  single-acting  pumps  driven  from  the  electric  motor 
by  gearing.  It  is  not  convenient  to  vary  the  speed  of  the  motor 
to  accommodate  it  to  the  varying  rate  of  pumping  usually  required. 
Messrs  Hayward  Tyler  have  introduced  a  mechanism  for  varying 
the  stroke  of  the  pumps  (Sinclair's  patent)  from  full  stroke 
,to  nil,  without  stopping  the  pumps. 

§  207.  Centrifugal  Pump. — For  large  volumes  of  water  on 
lifts  not  exceeding  about  60  ft.  the  most  convenient  pump  is 
tbe  centrifugal  pump.  Recent  improvements  have  made  it 
avulable  also  for  very  high  lifts.  It  consists  of  a.  wheel  or  fan 
with  curved  vanes  enclosed  in  an  annular  chamber.  Water  flows 
in  at  the  centre  and  is  discharged  at  the  periphery.  The  fan 
may  rotate  in  a  vertical  or  horizontal  plane  and  the  water  may 
enter  on  one  or  both  sides  of  the  fan.  In  the  latter  case  there 
is  no  axial  unbalanced  pressure.  The  fan  and  its  casing  must 
be  filled  with  water  before  it  can  start,  so  that  if  not  drowned 
there  must  be  a  foot  valve  on  the  suction  pipe.  When  no  special 
attention  needs  to  be  paid  to  efficiency  the  water  may  have  a 
velocity  of  6  to  7  ft.  in  the  suction  and  delivery  pipes.  The  fan 
often  has  6  to  la  vanes.  For  a  double-inlet  fan  of  diameter 
D,  the  diameter  of  the  inlets  is  D/2.  If  Q  is  the  discharge  in 
cub.  ft.  per  second  D  =  about  0'6  VQ  in  average  cases.     The 


peripheral  speed  is  a  little  greater  than  the  velocity  due  to  the  lift. 
Ordinary  centrifugal  pumps  will  have  an  efficiency  of  40  to  60%. 

The  first  pump  of  this  kind  which  attracted  nodce  was  one 
exhibited  by  J.  G.  A^wld  in  1851,  and  the  special  features  of 
his  pump  have  been  retained  in  the  best  pumps  since  constructed. 
Appold's  pump  raised  continuously  a  vclome  of  water  equal  to 
1400  times  its  own  capacity  per  minute.  It  had  no  valves,  and 
it  permitted  the  passage  of  solid  bodies,  such  as  walnuts  and 
oranges,  without  obstruction  to  its  working.  Its  efficiency  was 
also  found  to  be  good. 

Fig.  309  shows  the  ordinary  form  of  a  centrifugal  pump. 
The  pump  disk  and  vanes  B  are  cast  in  one,  usually  of  bronze, 
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and  the  disk  is  keyed  on  the  driving  shaft  C.  The  canng  A 
has  a  spirally  enl^ging  discharge  passage  into  the  discharge 
pipe  K.  A  cover  L  gives  access  to  the  pump.  S  is  the  suction 
pipe  which  opens  into  the  pump  disk  on  both  sides  at  D. 

Fig.  210  shows  a  centrifugal  pump  difiering  from  ordinary 
centrifugal  pumps  in  one  featiu^  only.  The  water  rises  throu^ 
a  suction  pipe  S,  which  divides  so  as  to  enter  the  pump  wheel 
W  at  tbe  centre  on  each  side.  The  pump  disk  or  wheel  is  very 
similar  to  a  turbine  wheel.  It  is  keyed  on  a  shaft  driven  by  a 
belt  on  a  fast  and  loose  pull^  arrangement  at  P.  The  water 
rotating  in  the  pump  disk  presses  outwards,  and  if  the  speed  b 
sufficient  a  continuous  flow  is  maintained  through  the  pump 
and  into  the  discharge  pipe  D.  The  special  feature  in  this  pump 
is  that  the  water,  discharged  by  the  pump  disk  with  a  whirling 
velocity  of  not  inconsiderable  magnitude,  is  allowed  to  continue 
rotation  in  a  chamber  somewhat  larger  than  the  pump.  The 
use  of  this  whirlpool  chamber  was  first  suggested  by  Professor 
James  Thomson.  It  utilizes  the  energy  due  to  the  whirling 
velocity  of  the  water  which  in  most  pumps  is  wasted  in  eddies 
in  the  discharge  pipe.  In  the  pump  shown  guide-blades  are  also 
added  which  have  the  direcdon  of  the  stream  hues  in  a  free 
vortex.  They  do  not  therefore  interfere  with  the  action  of  the 
water  when  pumping  the  normal  quantity,  but  only  prevent 
irregular  motion.  At  A  is  a  plug  by  which  the  pump  case  is 
filled  before  starting.  If  the  pimip  is  above  the  water  to  be 
pumped,  a  foot  valve  is  required  to  permit  the  pump  to  be  filled. 
Sometimes  instead  of  the  foot  valve  a  dehvery  valve  is  used, 
an  air-pump  or  steam  jet  pump  being  employed  to  exhaust  the 
air  from  the  pump  case. 

1 208.  Design  and  Proportions  of  a  Centrifugal  Pump. — The  deaitn 
of  the  pump  disk  is  very  simple.  Let  ti,  r,  he  the  radii  of  the  inlet 
and  outlet  surfaces  of  the  pump  disk,  di,  d,  the  clear  axial  width  at 
those  radii.    The  velocity  of  flow  throim;h  the  pumpjnay  be  taken 
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IF  Q  Is  the  quantity  pumped,  and  H  the 


%'£■ 


n-a57iV(Q/VH).J 


(2) 


The  water  e 


Ununlly 

and  dt'di<}Tidi 

at-i»rdint[  u  the  disk  is  paraltel-sided  or  coned, 
the  wheel  radially  with  the  velocity  w,  and 

Fff.    an    ahow*    the    notation     adopted    for    the    velodties. 
Suppow  the  water  enters  the  wheel  with  the  velocity  vi,  while 
the    velocity    of    the 
..«,  wheel  is  V*.     Com- 

*" pleting    the    parallelo- 

gram, VH   is   the   rela- 
tive   velocity    of    the 
water  and  wheel,  and 
is  the  proper  direction 
of    the    wheel    vanes. 
Also,  by  resolving,   ut 
and   M   are   the   com- 
ponent    velocities     of 
I    flow  and  velocities  of 
\  whir  of  the  velocity  vt 
I  of  the  water.    At  the 
'  outlet  surface,  Vn  is  the 
final    velocity    of   dis- 
charge, and  the  rest  of 
the  notation  is  similar  to  that  for  the  inlet  surface. 

Usually  the  water  Bows  eoualU'  in  all  directions  in  the  eye  of  the 
wheel,  in  that  case  n  is  radial.  Then,  in  normal  conditions  of  work- 
ing, at  the  inlet  surface, 


(4) 


FiC.  211. 


W  —  KiCOSCCS—V  ('w'+V,*J^ 


.\t  (he  outer  dnrumtcrence  of  the  wheel  or  outlet  surface. 


.♦).il 


the  iidci  and  outlet  surfaces  of  the  pump  is 

*.-*.-tW-V.-')'2J-(v„'-tPw>)/2g. 

Inwrtinj:  the  \-alues  of  iv.,  t™  in  (4)  and  (5).  we  get  for  normal 
Condi:  k^ns  i>f  working 


A.-fc  =  (V.'-Vi')/2|-«,'cosec'*/2i:  +  (w'+Vi')/2| 

=  V,'/2g-!i,'  COSCC  V/jg+U.'/2g.  (6) 

Hydraulic   Efficiency   of  the   Pum^,— Neglecting   disk   friction, 

journal  friction,  and  leakage,  the  efficiency  of  the  pum "--  ' — -" 

in  the  same  way  as  that  of  turbines  '*  """      '    ■  •■  ■ 
of  the  couple  rotating  the  pump,  a 

the   tangential   velocity   of  the   w; _,    ._ 

surface;  va,  u  the  same  quantities  at  the  inlet  surface.     Q  being 
the  discharge  per  second,  the  change  of  angular  momentum  per 


In  normal  workii^,  Wi  =0.  Also,  multiplying  by  the  angular  velocity, 
the  work  done  per  second  is 

Ma=(GQ/e)w.r,a. 
But  the  useful  work  done  in  pumping  is  GQH,     Therefore  the 
efficiency  is 

,  =  GQH/Ma=jH/u-^,B  =  gH/w.V..  (?) 

j  209.  Case  I,  Centrifugal  Pumfi  wUi  no.  Whirlpool  Chamber.^ 
When  no  special  provision  is  made  to  utilize  the  energy  of  motion  of 
the  water  leavir^j  the  wheel,  and  the  pump  discharges  directly  into  a 
chamber  in  which  the  water  is  flowing  to  the  discharge  pipe,  nearly 
the  whole  of  the  enei^  of  the  water  leavii^  the  disk  is  wasted.  TJw 
water  leaves  the  disk  with  the  more  or  less  conmderable  velocity  p«, 
and  impinges  on  a  mass  flowing  to  the  discharge  pipe  at  the  much 
slower  velocity  vi.  The  radial  component  of  v,  is  almost  necessarily 
wasted.    From  the  tangential  component  there  is  a  gain  of  pressure 

(t(r.'-V.')/2g  -  (w„-t-,)V2e 
-V,(lo.-D.)/g, 

which  will  be  small,  if  v,  is  small  compared  with  v),.  Its  greatest 
value,  if  v,  =  ItUo,  is  iv>t'l2g,  which  will  always  be  a  small  part  of  the 
whole  head.  Suppose  this  neglected.  The  whole  variation  of 
pressure  in  the  pump  disk  then  balances  the  lift  and  the  head 
H,'/2e  necessary  to  give  the  initial  velocityof  flow  in  the  eye  of  the. 

Ih'/2e-HH=V.'/2f-«.»C09ecV2e+«<V2£, 

H=V.V2£-«.»cosecV/2«t  (8) 

or  V.  =  V(2gH+«.'cosec'*    .( 

and  the  efficiency  of  the  pump  is,  from  (7), 

-  fv.'-«.'co3ec  •*)/i2V.(V,-i..  cot*!,  (9) 

For*-90°,  .i  =  (V,>~tt„')/2V,', 

which  is  necessarily  less  than  ).  That  is,  half  the  work  expended  in 
driving  the  pump  is  wasted.  By  recurving  the  vanes,  a  plan  intro- 
duced by  Appold,  the  efficiency  is  increased,  because  the  velocity 
o„  of  discharge  from  the  pump  is  diminished.    If  4  is  very  small, 

cosec*=cot*; 
and  then  i?^{Vo-l-u„  cosl-c  <^)|^\\, 

which  may  approach  the  value  I,  as  *  tends  towards  o.  Equation 
(8)  shows  that  «•  cosec  *  cannot  be  greater  than  V„.  Putting 
w.=o'25V  (2|H)  we  get  the  following  numerical  values  01  the 
efficiency  and  the  circumferential  velocity  of  the  pump: — 
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^  cannot  practically  be  made  less  than  20°;  and,  allowing  for  the 
frictiona!  losses  neglected,  the  efficiency  of  a  pump  in  which  <li  =  20*  is 
found  to  be  about  -60. 

i  310.  Case  3.  Pump  with  a  Whirlpool  Chamber,  as  in  fig.  210.^ 
Professor  James  Thomson  first  suMested  that  the  energy  of  the  water 
after  leaving  the  pump  disk  might  be  utilized,  it  a  space  were  left 
in  which  a  free  vortex  could  be  formed.  In  such  a  free  vortex  the 
velocity  varies  inversely  as  the  radius.  The  ^in  of  pressure 
vortex  chamber  is,  putting  r,,  r„  for  the  radii  to  the  outlet  - 
of  wheel  and  to  outside  of  free  vortex, 


S) -§(-")• 


if  k-r./, 

The  lift  is  then,  adding  this  to  the  lift  in  the  last  case, 

H-IV.'-Uo'  cosec'i+r.^i -jf^/zi. 
But  vJ~-V,>-^V„u,  cot  *+«,'  cosecV: 

.■.H-ICa-f  )V.'-2fcV„«„  cot  *-it»K,«  cosecVI/if.  (10) 

Puttii^  this  in  the  expression  for  the  efficiency,  we  find  a  con- 
uderable  increase  of  efficiency.    Thus  with 

4  —90° and  k^i,  I)  =  }  Dearly, 

^  a  small  angle  and  k^\,  ig ^  i  nearly. 

With  this  arrangement  of  pump,  therefore,  the  angle  at  the  outer 
ends  of  the  vanes  is  of  comparatively  little  importance.  A  moderate 
angle  of  30°  or  40°  may  very  well  be  adopted.  The  following 
numerical  values  of  the  velocity  of  the  circumference  of  the  pump 
have  been  obtained  by  taking  A—i,  and  «B=o-a5V  (ajH). 


^l 


V„ 


The  advantage  of  a  vortex  chamber  is  also  generally  n^lected. 
velocity  in  the  supply  and  discharge  pipes  is  also  often  made  greater 
.1 —  :. ;.. — (  „jji,  a  iijgh  degree  of  efficiency.    Velocities  of  6 


It  7  ft.  per  second  in  the  discharge  and  si 


n  pipes,  when  the  lift 


be  much  better.  Centrifugal  pumps  of  very  lan^  ^ze  have  been 
constructed.  Easton  and  Anderson  made  pumps  for  the  North  Sea 
canal  in  Holland  to  deliver  each  670  tons  of  water  per  minute  on  a 
lift  of  S  ft.  The  pump  disks  are  8  ft.  diameter.  J.  and  H.  Gwynne 
constructed  some  pumps  for  draining  the  Ferrarese  Marshes,  which 
tc^ether  deliver  2000  tons  per  minute.  A  pump  made  under  Pro- 
fessor J.  Thomson's  direction  for  drainage  works  in  Barbados  had 
a  pump  disk  16  ft.  in  diameter  and  a  whirlpool  chamber  33  ft.  in 
diameter.  The  efficiency  of  centrifugal  pumps  when  delivering  less 
or  more  than  the  normal  quantity  of  water  is  discussed  ina  paper  in 
the  Proc.  Inst.  Civ.  Eng.  vol.  53. 

5  211.  High  Lift  Centrifugal  Pumps.— li  has  long  been  known 
that  centrifugal  pumps  could  be  worked  in  series,  each  pump 
overcoming  a  part  of  the  lift.  This  method  has  been  perfected, 
and  centrifugal  pumps  for  very  high  lifts  with  great  efficiency 
have  been  used  by  Sulzer  and  others.  C.  W.  Dailey  {Proc.  Inst, 
Ch:  Eng.,  supplement  to  vol.  154,  p.  156)  has  described  some 
pumps  of  this  new  type  driven  by  Parsons  steam  turbines  for 
the  water  supply  of  Sydney,  N.S.  W.  Each  pump  was  designed  to 
deliver  1}  miUion  gallons  per  twenty-four  hours  against  a  head 
of  240  ft.  at  3300  revs,  per  minute.  Three  pumps  in  series  give 
therefore  a  lift  of  720  ft.  The  pump  consists  of  a  central  double- 
sided  impeller  la  in,  diameter.  The  water  entering  at  the 
bottom  divides  and  enters  the  runner  at  each  side  through  a 
beli-mouthed  passage.  The  shaft  is  provided  with  ring  and 
groove  glands  which  on  the  suction  side  keep  the  air  out  and  on 
the  pressure  side  prevent  leakage.  Somewater  from  the  pressure 
side  leaks  through  the  glands,  but  beyond  the  first  grooves  it 
passes  into  a  pocket  and  is  returned  to  thesuction  side  of  the  pump. 
For  the  glands  on  the  suction  side  water  is  supplied  from  a  low- 
pressure  service.  No  packing  is  used  in  the  glands.  During 
the  trials  no  water  was  seen  at  the  glands.  The  followng  are 
the  results  of  tests  made  at  Newcastle: — 


1- 

U. 

111. 

IV. 

Duration  of  test  .  .  hours 
Steam  pressure  lb  per  sq.  in. 
Weight   of    steam    per    water 

h.p.  hour lb 

Speed  in  revs,  per  min.  .  . 
lidght  of  suction     .      .      .ft. 

Total  lift ft. 

Million  galls,  per  day  pumped — 

By  Ventun  meter      .      .      . 

By  orifice 

Water  h.p 

57 

27-93 

3300 

762 

l:g| 

352 

'■54 
57 

30-67 
3330 
11 

744 

1-499 
1-513 
235 

38-83 
3710 

917 

1-689 

1-55 
55 

37-89 

3340 

756 

1-503 

1-555 
239 

1 1^^  I 


In  trial  IV.  the  steam  was  superheated  95°  F.  From  other 
trials  under  the  same  conditions  as  trial  1.  the  Parsons  turbine 
uses  15-6  lb  of  steam  per  brake  h.p.  hour,  so  that  the  combined 
efficiency  of  turbine  and  pimips  is  about  56%,  a  remarkably 
good  result. 

§  212.  Air-Lifl  Pumps. — An  interesting  ajid  simple  method  of 
pumping  by  compressed  air,  invented  by  Dr  J.  Pohlfi  o(  Arirona, 
is  hkely  to  be  very  useful  in  certain  cases.  Suppose  a  rising 
main  placed  in  a  deep  bore  hole  in  which  there  is  a  considerable 
depth  of  water.  Air  compressed  to  a  sufhdent  pressure  b  con- 
veyed by  an  air  pipe  and  introduced  at  the  lower  end  of  the  rising 
main.  The  air 
rising  in  the  main 
diminishes  the 
average  density 
of  the  contents  of 
the  main,  and 
their  aggregate 
weight  no  longer 
balances  the  pres- 
sure at  the  lower 
end  of  the  main 
due  to  its  sub- 
ward  flow  is  set 
up,  and  if  the  air 
supply  is  suffi- 
cient the  water 
in  the  rising  main 
is  lifted  to  any 
required  height. 
The  higher  the 
lift  above  the 
level  in  the  bore 
hole  the  deeper 
must  be  the  point 
at  which  air  is 
injected.         Fig. 

lift  pump  con- 
structed for  W. 
H.  Maxwell  at 
the  Tunbridge 
Wells  water- 
works. Thereisa 
two-stage   steam 


irtol 


Fig.  3 


compressing  ai 
from  00  to  100  lb 
per  sq.  in.  The  bore  hole  is  350  ft .  deep,  lined  with  steel  pipes  1 5  in. 
diameter  for  200  ft.  and  with  perforated  pipes  13^  in.  diameter  for 
the  lower  150  ft.  The  rest  level  of  the  water  is  96  ft.  from  the 
ground-level,  and  the  level  when  pumping  32,000  gallons  per  hour 
is  Tioft.  from  the  ground-level.  The  rising  main  is  7  in.  diameter, 
and  is  carried  nearly  to  the  bottom  of  the  bore  hole  and  to 
20  ft.  above  the  ground-level.  The  air  pipe  is  2j  in.  diameter. 
In  a  trial  run  31,402  gallons  per  hour  were  rabed  133  ft.  above 
the  level  in  the  well.  Trials  of  the  efficiency  of  the  system  made 
at  San  Francisco  with  varying  conditions  will  be  found  in  a 
paper  by  E.  A.  Rix  (Journ.  Amer.  Assoc.  Eng,  Soc.  vol.  ; 
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1900).  Maxwell  found  the  best  results  when  the  ratio  of  immersion 
to  lift  was  3  to  I  at  the  start  and  2-3  to  i  at  the  end  of  the  trial. 
In  these  conditions  the  efficiency  was  37%  calculated  on  the 
indicated  h.p.  of  the  steam-engine,  and  46%  calculated  on  the 
indicated  work  of  the  compressor.  2^^  volumes  of  free  air  were 
used  to  I  of  water  lifted.  The  system  is  suitable  for  temporary 
purposes,  especially  as  the  quantity  of  water  raised  is  much 
greater  than  could  be  pumped  by  any  other  system  io  a  bore 
hole  of  a  given  size.  It  is  useful  for  clearing  a  Ixjring  of  sand 
and  may  be  advantageously  used  permanently  when  a  boring 
is  in  sand  or  gravel  which  cannot  be  kept  out  of  the  bore  hole. 
The  initial  cost  b  small. 

§  213.  Centrijugai  Fans. — Centrifugal  fans  are  constructed 
similarly  to  centrifugal  pumps,  and  are  used  for  compressing 
air  to  pressures  not  exceeding  10  to  15  in.  of  water-column. 
With  this  small  variation  of  pressure  the  variation  of  volume 
and  density  of  the  air  may  be  neglected  without  sensible  error. 
The  conditions  of  pressure  and  discharge  for  fans  are  gener- 
aUy  less  accurately  known  than  in  the  case  of  pumps,  and  the 
design  of  fans  is  generally  somewhat  crude.  They  seldom  have 
whirlpool  chambers,  though  a  large  expanding  outlet  b  pro- 
vided in  the  case  of  the  important  Guibal  fans  used  in  mine 
ventilation. 

It  is  usual  to  reckon  the  difference  of  pressure  at  the  intet 
and  outlet  of  a  fan  in  inches  of  water-column.  One  inch  at  water- 
column  =64'4  ft.  of  air  at  average  atmospheric  pressure  =5-2lb  per 
sq.  ft. 

Roughly  the  pressure-head  produced  in  a  Fan  without  means  of 
utilizing  the  kinetic  energy  of  discharge  would  be  I'/aj  ft.  of  air,  or 
o-ooo3^  e"  in.  of  water,  wnere  v  is  the  velocity  of  the  tips  of  the  fan 
blades  m  feet  per  second,  lid  is  the  diameter  of  the  fan  and  I  the  width 
at  the  external  circumference,  then  rdl  is  the  discharge  area  of  the  fan 
disk.  If  Q  is  the  disctiarge  in  cub.  ft.  per  sec.,  u  =  Qltdl  is  the  radial 
velocity  of  discharge  which  is  numerically  equal  to  the  discharge  per 
square  foot  of  outlet  in  cubic  feet  per  second.  Aaboth  the  losses  in  the  tan 
and  the  work  done  are  roughly  proportional  to  h*  in  fans  of  the  same 
type,  and  are  also  proportional  to  the  gauge  pressure  p,  then  if  the 
losses  are  to  be  a  constant  percentage  of  the  work  done  u  may  be 
taken  proportional  to  V?.  In  ordinary  cases  »  =  about  22V?.  The 
width  I  of  the  fan  is  generally  from  0-35  to  0-45^.  Hence  if  Q  is 
given,  the  diameter  of  the  tan  should  be;^ 

For  (=o-35rf,  d=0-20V  iQNp) 

For  (=o-45d.  rf=o-i8V  (Q/Vf) 

If  p  is  the  pressure  difference  in  the  fan  in  inches  of  water,  and  N  the 
revolutions  of  fan, 

ir-«JN/60  ft.  per  sec. 

N  =  i23oV^/<i  revs,  per  m in. 
As  the  pressure  difference  is  small,  the  work  done  In  compressing  the 
air  isatmosteKactty5'2pQ  foot-pounds  per  second.  Usually,  however, 
the  kinetic  energy  of  the  air  in  the  discharge  pipe  is  not  inconsiderable 
compared  with  the  work  done  in  compression.  If  w  is  the  velocity 
of  the  air  where  the  discharge  pressure  is  measured,  the  air  carries 
a  way  iu*/2F  foot-pounds  per  lb  of  air  as  kinetic  energy.  laQcubic  feet 
or  0'08o7Qtb  tfie  kinetic  enei^  is  0-00125  Q"'^  foot-pounds  per 

The  efficiency  of  fans  is  reckoned  in  two  ways.  If  B.H.P.  is  the 
effective  horse-power  applied  at  the  fan  shaft,  then  the  efficiency 
reckoned  on  the  work  of  compression  is 

'J  =  5-3?Q/55oB.H.P. 
On  the  other  hand,  if  the  kinetic  energy  in  the  delivery  pipe  is  taken 
as  part  of  the  useful  work  the  efficiency  is 

'B"(5-afQ+o;Ooi25Q^)/55'^B.H.P. 
Although  the  theory  above  is  a  rough  one  it  agrees  sufficiently  with 
experiment,  with  some  merely  numerical  modifications. 

An  extremely  interesting  experimental  investigation  of  the  action 
of  centrifugal  fans  has  been  made  by  H.  Hecnan  and  W.  Gilbert 
(Ptoc.  Inst.  Civ.  Eng.  vol.  123,  p.  272).  The  fansdelivered  through  an 
air  trunk  in  which  different  resistances  could  be  obtained  by  intro- 
ducing diaphragms  with  circular  apertures  of  different  sizes.  Suppose 
a  fan  run  at  constant  speed  with  different  resstances  and  the  com- 
pression pressure,  discharge  and  brake  horse-power  measured.  The 
results  plot  in  such  a  diagram  as  is  shown  in  fig.  213.  The  less  the 
resistance  to  discharge,  that  is  the  larger  the  opening;  in  the  air  trunk. 
Che  greater  the  quantity  of  air  dischat^ed  at  the  given  speed  of  the 
fan.  On  the  other  hand  the  compression  pressure  diminishes.  The 
curve  marked  total  gauge  is  the  compression  pressure -|- the  velocity 
head  in  the  discharge  pipe,  both  in  inches  of  water.  This  curve  falls, 
but  not  nearly  so  much  as  the  compresaon  curve,  when  the  resist- 
ance in  the  air  trunk  is  diminished.  The  brake  horse- power  increases 
as  the  reristance  is  diminished  because  the  volume  of  dischar^  in- 
creases very  much.    The  curve  marked  efficiency  is  the  efficiency 
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calculated  on  the  work  of  compresraon  only,  ft  is  zero  for  no  dis- 
ciiarge,  and  zero  also  when  there  is  no  resistance  and  all  the  ener^ 
given  to  the  air  is  carried  away  as  kinetic  energy.  There  is  a  dis- 
charge for  which  this  efficiency  is  a  maximum;  it  is  about  half  the 
discharge  which  there  is  when  there  is  no  resistance  and  the  deliven" 
pipe  is  full  open.  The  conditions  of  speed  and  discharge  correspond- 
ine  to  the  greatest  efficiency  of  compression  are  those  ordinarily 
taken  as  the  best  normal  conditions  of  working.    The  curve  marked 
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Fig.  213. 

total  efficiency  ^ves  the  efficiency  calculated  on  the  work  of  com- 

Session  and  kinetic  enei^  of  discharge.     Messrs  Gilbert  and 
eenan  found  the  efficiencies  of  ordinary  fane  calculated  on  the 
compression     to     be     40  to  60%  when  woridng  at  about  normal 

Taking  some  of  Messrs  Heenan  and  Gilbert's  results  for  ordinary 
fans  in  normal  conditions,  they  have  been  found  to  agree  fairly  with 
the  following  approximate  rules.  Let  pt  be  the  compression  pressure 
and  g  the  volume  discharged  per  second  per  square  foot  of  outlet  area  of 
fan.  Then  the  total  gauge  pressure  due  to  pressure  of  compresuon 
and  velocity  of  discharge  is  approximately:  p~p,+o-oooi^  in.  of 
water,  so  that  if  p,  is  given,  p  can  be  found  approximately.  The 
pressure  p  depends  on  the  circumferential  speed  v  of  the  fan  disk — 

p=o-ooo25ii'  in.  of  water 

v^6i^iptt.  per  sec. 
The  discharge  per  square  foot  of  outlet  of  fan  is — 

g  =  i5  to  iSV^cub,  ft.  per  sec. 
The  total  disdiarge  is 

Q-,rfi5=47tos6AVi> 
For  l=-i5^.     d=o-23  to  0-25^  (Q/Vf)  ft. 

1  =  ■4S<i,      d  =020  to  0-22V  (Q/V  p)  ft. 
N-i203Vf/rf. 
These  approximate  equations,  which  are  derived  purely  from 
experiment,  do  not  differ  greatly  from  those  obtained  by  the  rough 
theory  given  above.    The  theory  helps  to  explain  the  reason  for  the 
form  of  the  empirical  results.  (W.  C.  U.) 

HYDRAZINE  (Diamidogen),  N1H4  or  Hi  N-NH,,  a  compound 
of  hydrogen  and  nitrogen,  first  prepared  by  Tb.  Curtius  in  1887 
from  diazo-acetic  ester,  NiCH-COjCiHt.  This  ester,  which  b 
obtained  by  the  action  of  potassium  nitrate  on  the  hydrochloride 
of  amidoacetic  ester,  yields  on  hydrolysis  with  hot  concentrated 
potassium  hydroxide  an  acid,  which  Curtius  regarded  as 
CsH>N,(COai)s,  but  which  A.  Hanlzsch  and  O.  Silberrad 
{Ber.,  1900,  33,  p.  58)  showed  to  be  Caf,N«(CO,H),,  bisdiazo- 
acetic  acid.  On  digestion  of  its  warm  aqueous  solution  with 
warm  dilute  sulphuric  acid,  hydrazine  sulphate  and  oxalic  acid 
are  obtained.  C,  A.  Lobry  de  Bruyn  {Ber.,  1895,  28,  p.  3085) 
prepared  free  hydrazine  by  dissolving  its  hydrochloride  in 
methyl  alcohol  and  adding  sodium  melhylate;  sodium  chloride 
was  precipitated  and  the  residual  liquid  afterwards  fractionated 
under  reduced  pressure.  It  can  also  be  prepared  by  reducing 
potassium  dinitrososulphonate  in  ice  cold  water  by  means  of 
sodium  amalgam : — 


KSO, 


K0-' 


3'>NN0-^'^^'ff>^'"^"'"^'^'^'+^''"'- 
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P.  J.  Scbestakov  (J.  Russ.  Pkys.  Chem.  Soc.,  1905,  37>  P-  i) 
obliged  hydrazine  by  oxidizing  urea  with  sodium  hypochlorite 
in  the  presence  of  benzaldehyde,  which,  by  combining  with  the 
hydrazine,  protected  it  from  oxidation.  F.  Raacliig  (German 
Patent  198307, 1908)  obtained  good  yields  by  oxidizing  ammonia 
with  sodium  hypochlorite  in  solutions  made  viscous  with  glue. 
Free  hydcaziDe  is  a  colourless  liquid  which  boils  at  113-5°  ^v 
and  solidifies  about  0°  C.  to  colourless  crystals;  it  is  heavier 
than  water,  in  which  it  dissolves  with  rise  of  temperature.  It 
is  rapidly  oxidized  on  exposure,  is  a  strong  reducing  ageut,  and 
reacts  vigorously  with  the  halogens.  Under  certain  conditions 
it  may  be  oxidized  to  azoimide  (A.  W.  Browne  and  F.  F. 
Shetterly,  /.  Amer.  C-S.,  1908,  p.  53).  By  fractional  distilla- 
tion of  its  aqueous  solution  hydrazine  hydrate  NtH4-HiO 
(or  perhaps  HiN-NHiOH),  a  strong  ba!>e,  b  obtained,  which 
precipitates  the  metals  from  solutions  of  copper  and  silver 
salts  at  ordinary  temperatures.  It  dissociates  completely  in  a 
vacuum  at  143°,  and  when  heated  under  atmospheric  pressure 
to  183°  it  decomposes  into  ammonia  and  nitrogen  (A.  Scott, 
J.  Chem.  Soc.,  1904,  85,  p.  913).  The  sulphate  NtH<-HiSO<, 
crystallizes  in  tables  which  are  slightly  soluble  in  cold  water 
and  readily  soluble  in  hot  water;  it  is  decomposed  by  heating 
above  350°  C.  wkh  explosive  evolution  of  gas  and  liberation  of 
sulphur.  By  the  addition  of  barium  chloride  to  the  sulphate,  a 
solution  of  the  hydrochloride  is  obtained,  from  which  the 
crystallized  salt  may  be  obtained  on  evaporation. 

Many  oisanic  derivatives  of  hydrazine  are  known,  the  mos* 
important  teing  pheny (hydrazine,  which  was  discovered  bv  Emi! 
Fischer  in  1877.  It  can  be  beat  prepared  by  V.  Meyer  and  Lecco's 
method  (Ber..  1883,  16,  p.  2976),  which  consiata  in  reducing  phenyl- 
diazonium  chloride  in  concentrated  hydrochloric  acid  solution  with 
stannous  chloride  also  dissolved  in  concentrated  hydrochloric  acid. 
Phenvlhydrazine  is  hberated  from  the  hydrochloride  so  obtained 
by  adding  sodium  hydroxide,  the  solution  oein^  then  extracted  with 
ether,  the  ether  distilled  off,  and  the  residual  oil  purified  by  distilla- 
tion under  reduced  pressure.  Another  method  is  due  to  E.  Bam- 
berger. The  diazonium  chloride,  by  the  addition  of  an  alkaline 
sulphite,  ia  converted  into  a  diazosulpbonate,  which  is  then  reduced 
by  rinc  dijst  and  acetic  acid  to  phenylhydrazine  potassium  sulphite. 
Tnia  salt  is  then  hydrolyaed  by  heating  it  with  hydrochloric  acid — 

C,H,N,C1  +  KiSO.  =-  KCl  -?-  CH,N,SO,K, 

C,H,N,-SCVK  +  2H  -  C,H,-NHNHSO,K, 

C^,NHNHSO,K+HCH  H.O-CJI.-NH  NHi-HCH-KHSO.. 


Pbenylhydra 


1  colourless  oily  liquid  which  t 


with  acids.  For  the  detection  m  substances  containing  the  carbonyl 
^up  (such  for  example  as  aldehydes  and  ketones)  phenylhydrazinc 
IS  a  very  important  reagent,  since  it  combines  with  them  with 
dimlnation  of  water  and  the  formation  of  well-defined  hydraeonts 
(see  Aldehydes,  Ketones  and  Sugars).  It  is  a  strong  reducing 
agent;  it  precipitates  cuprous  oxide  when  heated  with  Fehling's 
solution,  nitrogen  and  benzene  being  formed  at  the  same  time — 
CHi-NH-NHi-l-  2CuO  =  Cu,0-f-Ni-fHiO-}-C,H,.  By  energetic  re- 
duction erf  phehylhydrazine  {e.g.  by  use  of  zinc  dust  and  hydrochloric 
acid),  ammonia  and  aniline  are  produced— C,H,NHNHi  -f-  2H  - 


from  which  antipyrine  (g..v.)  may  be  obtained.  Indoles  {q.v.)  are 
formed  by  heating  certain  hydrazones  with  anhydrous  zinc  chloride ; 
while  semicarbarides,  pyrrols  {q.v.)  and  many  other  types  of  onianic 
compounds  may  be  synthesized  by  the  use  of  suitable  phenylhydrazine 
derivatives. 

HTDRAZONE,  in  chemistry,  a  compound  formed  by  the  con- 
densation of  a  hydrazine  with  a  carbonyl  group  (see  Alde- 
HVDEs;  Ketones). 

HYDROCARBOM,  in  chemistry,  a  compound  of  cariwn  and 
hydrogen.  Many  occur  in  nature  in  the  free  state:  for  example, 
natural  gas,  petroleum  and  paraffin  are  entirely  composed  of 
such  bodies;  other  natural  sources  are  india-rubber,  turpentine 
and  certain  essential  oils.  They  are  also  revealed  by  the  spectro- 
scope in  stars,  comets  and  the  sun.  Of  artificial  productions  the 
most  fruitful  and  important  is  provided  by  the  destructive  or 
diy  distillation  of  many  organic  substances;  familiar  examples 
are  the  distillation  of  coal,  which  yields  ordinary  lighting  gas, 
composed  of  gaseous  hydrocarbons,  and  also  coal  tar,  which, 
on  subsequent  fractional  distillations,  yields  many   liqttid  and 
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solid  hydrocarbons,  all  of  high  industrial  value.  For  detaib 
reference  should  be  made  to  the  articles  wherein  the  above 
subjects  are  treated.  From  the  chemical  point  of  view  the 
hydrocarbons  are  of  fundamental  importance,  and,  on  account 
of  their  great  number,  and  still  greater  number  of  derivatives, 
they  are  studied  as  a  separate  branch  of  the  science,  namely 
organic  chemistry. 

See  Chsuistry  for  an  account  of  their  classification,  &c. 

HYDROCELE  (Gr.  Cfup,  water,  and  Kifht,  tumour),  the 
medical  term  for  any  collection  of  fluid  other  than  pus  or  blood 
in  the  neighbourhood  of  the  testis  or  cord.  The  fluid  is  usually 
serous.  Hydrocele  may  be  congenital  or  arise  in  the  middle-aged 
without  apparent  cause,  but  it  is  usually  associated  with  chronic 
orchitis  or  with  tertiary  syphilitic  enlargements.  The  hydrocele 
appears  as  a  rounded,  fluctuating  translucent  swelling  in  the 
scrotum,  and  when  greatly  distended  causes  a  dragging  pain. 
Palliarive  treatment  consists  in  tapping  aseptically  and  remov- 
ing the  fluid,  the  patient  afterwards  wearing  a  suspender. 
The  condition  frequently  recurs  and  necessitates  radical 
treatment.  Various  substances  may  be  injected;  or  the 
hydrocele  is  incised,  the  tunica  partly  removed  and  the  cavity 
drained. 

HYDROCEPHALUS  (Gr.  Cfiwp,  water,  and  m^Xi),  head), 
a  term  applied  to  disease  of  the  brain  which  is  attended 
with  excessive  effusion  of  fluid  into  its  cavities.  It  exists 
in  two  forms — acute  and  chronic  kydrocephalui.  Acute  hydro- 
cephalus is  another  name  for  tuberculous  meningitia  (see 
MENiNGras). 

Chrome  hydrocephalus,  or  "  water  on  the  brain,"  consbts  in 
an  eSusioD  of  fluid  into  the  lateral  ventricles  of  the  brain.  It 
b  not  preceded  by  tuberculous  deposit  or  acute  inflammadon, 
but  depends  upon  congenital  maJformatiou  or  upon  chronic 
inflammatory  changes  affecting  the  membranes.  When  the 
disease  is  congenital,  its  presence  in  the  foetus  b  apt  to  be  a  source 
of  difficulty  in  parturition.  It  is  however  more  commonly 
developed  in  the  first  six  months  of  life;  but  it  occasionally 
arises  in  older  children,  or  even  in  aduits.  The  chief  symptom 
b  the  gradual  increase  in  size  of  the  upper  part  of  the  head  out 
of  all  proportion  to  the  face  or  the  rest  of  the  body.  Occurring 
at  an  age  when  as  yet  the  bones  of  the  skull  have  not  become 
welded  together,  the  enlargement  may  go  on  to  an  enormous 
extent,  the  spaces  between  the  bones  becoming  more  and  more 
expanded.  In  a  welt-marked  case  the  deformity  b  very  striking; 
the  upper  part  of  the  forehead  projects  abnormally,  and  the 
orbital  plates  of  the  frontal  bone  being  inclined  forwards  give 
a  downward  tilt  to  the  eyes,  which  have  also  peculiar  rolling 
movements.  The  face  is  small,  and  thb,  with  the  enlarged  head, 
gives  a  remarkable  aged  expression  to  the  child.  The  body  is 
ill- nourished,  the  bones  are  thin,  the  hair  b  scanty  and  fine  and 
the  teeth  carious  or  absent. 

The  average  circumference  of  the  adult  head  is  22  in.,  and  in 
the  normal  child  it  b  of  course  much  less.  In  chronic  hydro- 
cephalus the  head  of  an  infant  three  months  old  has  measured 
29  in.;  and  in  the  case  of  the  man  Cardinal,  who  died  in  Guy's 
Hospital,  the  head  measured  33  in.  In  such  cases  the  head 
caimot  be  supported  by  the  neck,  and  the  patient  has  to  keep 
mostly  in  the  recumbent  posture.  The  expan^bility  of  the  skull 
prevents  destructive  pressure  on  the  brain,  yet  this  organ  b 
materiaUy  affected  by  the  presence  of  the  fluid.  The  cerebral 
ventricles  are  dbtended,  and  the  convolutions  are  flattened. 
Occasionally  the  fluid  escapes  into  the  cavity  of  :he  cranium, 
which  it  fills,  pressing  down  the  brain  to  the  base  of  the  skull. 
As  a  consequence,  the  functions  of  the  brain  are  interfered 
with,  and  the  mental  condition  is  impaired.  The  child  b  dull, 
Ibtless  and  irritable,  and  sometimes  imbecile.  The  special  senses 
become  affected  as  the  disease  advances;  sight  b  often  lost,  as 
b  also  hearing.  Hydrocephalic  children  generally  sink  in  a  few 
years;  nevertheless  there  have  been  instances  of  persons  with 
thb  disease  living  to  old  age.  There  are,  of  course,  grades  of  the 
affection,  and  children  may  present  many  of  the  symptoms  of 
it  in  a  slight  degree,  and  yet  recover,  the  head  ceasing  to  expand, 
and  becoming  in  due  course  firmly  ossified. 


tizcd  by 


Google 


112 

Various  methods  of  treatment  have  been  employed,  but  the 
results  are  unsatisfactory.  Compression  of  the  head  by  bandages, 
and  the  administration  of  mercury  with  the  view  of  promoting 
absorption  of  the  fluid,  are  now  little  resorted  to.  Tapping  the 
fluid  from  time  to  time  through  one  of  the  spaces  between  the 
bones,  drawing  ofi  a  little,  and  thereafter  employing  gentle 
pressure,  has  been  tried,  but  rarely  with  benefit.  Attempts  have 
also  been  made  to  establish  a  permanent  drainage  between  the 
interior  of  the  lateral  ventricle  and  the  sub-dural  space,  and 
between  the  lumbar  region  of  the  spine  and  the  abdomen,  but 
without  satisfactory  results.  On  the  whole,  the  plan  of  treatment 
which  aims  at  maintaining  the  patient's  nutrition  by  appropriate 
food  and  tonics  is  the  most  rational  and  successful.    (E.  O.*) 

HYDROCHARIDEAE,  in  botany,  a  natural  order  of  Mono- 
cotyledons, belonging  to  the  series  Helobieac.  They  are  water- 
plants,  represented  in  Britain  by  frog-bit  {Hydrocharis  Morsus- 
ranae)  and  water-soiiUer  {Stratiotes  aloides).  The  order  contains 
about  fifty  species  in  fifteen  genera,  twelve  of  which  occur  in 
fresh  water  while  three  are  marine:  and  includes  both  floating 
and  submerged  forms. 
Hydrocharis  floats  on 
the  surface  of  still 
water,  and  has  rosettes 
of  kidney-shaped 
leaves,  from  among 
which  spring  the 
flower-stalks;  stolons 
bearing  new  leaf- 
rosettes  are  sent  out 
on  all  sides,  the  plant 
thus  propagating  itself 
in  the  same  way  as 
the  strawberry. 
Siratiotes  aloides  has  a 
rosette  of  stiff  sword- 
like  leaves,  which  when 
the  plant  is  in  flower 
project  above  the 
surface;  it  is  also 
stoloniferous,  the 
young  rosettes  sinking 
to  the  bottom  at  the 
beginning  of  winter 
and  rising  again  to  the 
surface  in  the  spring. 
Vallisnerla  (eel-grass) 
contains  two  species, 
one  native  of  tropical 
Asia,  the  other  in- 
habiting the  warmer 
parts  of  both  hemi- 
spheres and  reaching 
as  far  north  as  south 
Aforsus-ranae —  Europe.  It  grows  in 
""■"  the  mud  at  the  bottom 

of  fresh  water,  and  the 
short  stem  bears  a 
cluster  of  long,  narrow 
grass-like  leaves;  new 
plants  are  formed  at 
the  end  of  horizontal 
runners.  Another  type 
represented     by 


HYDROCHARIDEAE 


Fig.     I. — Hydrocharis 
Frog-bit — male  plant,  half  natural 
I,  Female  flower,  half  natural  size. 
3,  Stamens,  eniarved. 

3,  Barren  pistil  of  male  flower,  enlarged. 

4,  Pistil  of  female  flower. 

5.  Fruit. 

6,  Fruit  cut  transversely. 

7.  Seed. 

8.  9,  Floral  diagrams  of  male  and   female 

flowers  respectively, 
s.  Rudimentary  s 


Elodea  caHadens\ 
waler-thy me,  which  has  been  introduced  into  the  British  Isles  from 
North  America.  It  is  a  small,  submerged  plant  with  long,  slender 
branching  stems  bearing  whorls  of  narrow  toothed  leaves;  the 
flowers  appear  at  the  surface  when  mature.  HalophUa,  Enhalus 
and  Thalassia  are  submerged  maritime  plants  foun.i  on  tropical 
coasts,  mainly  in  the  Indian  and  Pacilic  oceans;  Halophila  has 
an  elongated  stem  rooting  at  the  nodes;  Enlialits  a  short,  thick 
rhizome,  clothed  with  black  threads  resembling  horse-hair,  the 


persistent  hard-bast   strands  of  the  leaves;    Thalassia  has  a 
creeping  rooting  stem  with  upright  branches  bearing  crowded 
strap-shaped  leaves  in  two  rows.    The  flowers  spring  from,  or  are 
enclosed  in,  a  spathe,   and  are  unisexual  and  regular,   with 
generally  a   calyx  and   corolla,  each   of  three  members;   the 
stamens  are  in  whoris  of  three,  the  inner  whorb  are  often  barren ; 
the  two  to  fifteen  carpels  form  an  inferior  ovary  containing 
generally  numerous  ovules  on  often  large,  produced,  parietal 
placentas.     The  fruit  is  leathery  or  fleshy,  opening  irregularly. 
The  seeds  contain   a  large  embryo  and  no  endosperm.     In 
Hydrocharis    (fig. 
i),  which  is  dioe- 
cious, the  flowers 
are   borne    above 
the  surface  of  the 
water,  have  con- 
spicuous white 
petals,     contain 
ey    and    are 
pollinated  by  in- 
sects.       Siratiotes 
has  similar  flowers 
which  come  above 
the    surface    only 
for       pollination, 
becoming  sub- 
merged    again 
during  ripening  of 
the  fruit.    In  Val- 
tisneria    (fig.     a), 
which  is  also  dioe- 
cious,   the    small 
male   flowers   arc 
borne  in  large 
numbers  in  short- 
stalked     spathes; 
the     petals     are 
minute  and  scale- 
like, and  only  two 
of     the      three 
stamens   are    fer-      Fig.    2.—VatHsneria    spiralis— ^V    grass— 

tilp-  the  flowers 'l'"'"'^''  "Plural  size.  A,  Female  plant;  B, 
tiie,    the    tlowere  ^,^,^  ^^^^ 

become   detached 

before  opening  and  rise  to  the  surface,  where  the  sepals  expand 
and  form  a  float  bearing  the  two  projecting  semi-erect  stamens. 
The  female  flowers  are  solitary  and  are  raised  to  the  surface 
on  a  long,  spiral  stalk;  the  ovary  bears  three  broad  styles,  on 
which  some  of  the 
large,     sticky 
pollen- grabs  from 
the   floatmg   male 
flowers     get     de- 
posited    (fig.     3). 
After     pollination 
the  female  flower 
becomes        drawn 
below  the  surface 
by  the  spiral  con- 
traction    of     the 
long  stalk,  and  the       ^ 
fruit    ripens    near 
the       bottom. 
Elodea    has   poly- 

(thal  is,  male,  female  and  hermaphrodite).  solitar>-,  in  slender, 
tubular  spaihes;  the  male  flowers  become  detached  and  rise  to 
the  surface;  the  females  are  raised  to  the  surface  when  mature, 
and  receive  the  floating  pollen  from  the  male.  The  flowers  of 
Halophila  are  submerged  and  apetalous. 

The  order  is  a  widely  distributed  one;  the  marine  forms  arc 
tropical  or  subtropical,  but  the  fresli-water  genera  occur  also  in 
the  temperate  zones. 
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HYDROCHLORIC  ACID,  also  known  in  commerce  as  "  spirits 
of  salts  "  and  "  muriatic  acid,"  a  compound  of  hydrogen  and 
chlorine.  Its  chemistry  is  discussed  under  Chlokine,  and  its 
manufacture  under  Alkali  MANVfACruRE. 

HYDRODYNAMICS  (Gr.  6Sap,  water,  Sbua/ui,  strength), 
the  branch  of  hydromechanics  which  discusses  the  motion  of 
fluids  (see  Hydromechanics). 

HYDROQEH  (symbol  H,  atomic  weight  i-oo8  (0=  i6)l,  one 
of  the  chemical  elements.  Its  name  b  derived  from  Gr.  Kaip, 
water,  and  yew&ti.y,  to  produce,  in  allusion  to  the  fact  that 
water  is  produced  when  the  gas  bums  in  air.  Hydrogen  appears 
to  have  been  recognized  by  Paracelsus  in  the  i6th  century; 
the  combustibility  of  the  gas  was  noticed  by  Turquet  de  Mayennc 
in  the  17th  century,  whilst  in  1700  N.  Lemery  showed  that  a 
mixture  of  hydrogen  and  air  detonated  on  the  application  of 
a  light.  The  first  definite  experiments  concerning  the  nature 
of  hydrogen  were  made  in  1766  by  H.  Cavendish,  who  showed 
that  it  was  formed  when  various  metals  were  acted  upon  by 
dilute  sulphuric  or  hydrochloric  acids.  Cavendish  called  it  "  in- 
flammable air,"  and  for  some  time  it  was  confused  with  other 
inflammable  gases,  all  of  which  were  supposed  to  contain  the 
same  inflammable  principle,  "  phlogiston,"  in  combination 
with  varying  amounts  of  other  substances.  In  1781  Cavendish 
showed  that  water  was  the  only  substance  produced  when 
hydrogen  was  burned  in  air  or  oxygen,  it  having  been  thought 
previously  to  this  date  that  other  substances  were  formed 
during  the  reaction,  A.  JL.  Lavoisier  making  many  experiments 
with  the  object  of  finding  an  acid  among  the  products  of 
combustion. 

Hydrogen  is  found  in  the  free  state  in  some  volcanic  gases,  in 
fumaroles,  in  the  camallite  of  the  Stassfurt  potash  mines  (H. 
Precht,  Ber.,  1886,  rg,  p.  2326),  in  some  meteorites,  in  certain 
stars  and  nebulae,  and  also  in  the  envelopes  of  the  sun.  In 
combination  it  is  found  as  a  constituent  of  water,  of  the  gases 
from  certain  mineral  springs,  in  many  minerals,  and  in  most 
animal  and  vegetable  tissues.  It  may  be  prepared  by  the  electro- 
lysis of  acidulated  water,  by  the  decomposition  of  water  by 
various  metals  or  metallic  hydrides,  and  by  the  action  of  many 
metals  on  acids  or  on  bases.  The  alkali  metals  and  alkaline  earth 
metals  decompose  water  at  ordinary  temperatures;  magnesium 
begins  to  react  above  70°  C,  and  zinc  at  a  dull  red  heat.  The 
decomposition  of  steam  by  red  hot  iron  has  been  studied  by 
H.  Sainte-Claire  Deville  (CompUs  rendus,  1870,  70,  p.  1105) 
and  by  H.  Debray  {ibid.,  1879,  88,  p.  1341),  who  found  that  at 
about  1 500°  C.  a  condition  of  equilibrium  is  reached,  H.  Moissan 
(Bull.  soc.  chim.,  1902,  27,  p.  1(41)  has  shown  that  potassium 
hydride  decomposes  cold  water,  with  evolution  of  hydrogen, 
KH-i-H)0=KOH-|-H».  Calcium  hydride  or  hydrolite,  prepared 
by  passing  hydrogen  over  heated  calcium,  decomposes  water 
similarly,  i  gram  giving  i  litre  of  gas;  it  has  been  proposed 
as  a  commercial  source  (Prats  Aymerich,  Abst.  J.C.S.,  1907,  ii. 
p.  543),  as  has  also  aluminium  turnings  moistened  with  potassium 
cyanide  and  mercuric  chloride,  which  decomposes  water  regularly 
at  70°,  I  gram  giving  1-3  litres  of  gas  (Mauricheau-Beaupr6, 
Comples  rendus,  1908,  147,  p.  310).  Strontium  hydride  behaves 
similarly.  In  preparing  the  gas  by  the  action  of  metals  on 
acids,  dilute  sulphuric  or  hydrochloric  acid  is  taken,  and  the 
metals  commonly  used  are  zinc  or  iron.  So  obtained,  it  contains 
many  impurities,  such  as  carbon  dioxide,  nitrogen,  oxides  of 
nitrogen,  phesphoretted  hydrogen,  arseniuretted  hydrogen,  &c.. 
the  removal  of  which  is  a  matter  of  great  difiiculty  (see  E,  W. 
Morley,  Amer.  Cl'em.  Joum.,  iSpo,  12,  p.  460).  When  prepared 
by  the  action  of  metals  on  bases,  zinc  or  aluminium  and  caustic 
soda  or  caustic  potash  are  used.  Hydrogen  may  also  be  obtained 
by  the  action  of  zinc  on  ammonium  salts  (the  nitrate  excepted) 
(Lorin,  CompUs  rendus,  1865,  60,  p.  745)  and  by  heating 
the  alkali  formates  or  oxalates  with  caustic  potash  or  soda, 
Na5CiO,-|-2NaOH  =  H3+2Na2CO,.  Technically  it  is  prepared 
by  the  action  of  superheated  steam  on  incandescent  coke  (see 
F.  Hembert  and  Henry,  Cotaples  rendus,  1883,  loi,  p,  7g7; 
A.  Naumann  and  C.  Pistor,  Ber.,  1885,  18,  p,  1647),  or  by  the 
electrolysis  of  a  dilute  solution  of  caustic  soda  (C,  Winssinger, 


n,  Zeil.,  i8g8,  22,  p,  609;  "  Die  Elektrizitats-Aktiengesell- 
schafl,"  Zeit.  f.  Elektrochem.,  1901,  7,  p,  857).  In  the  latter 
method  a  15  %  solution  of  caustic  soda  is  used,  and  the 
electrodes  are  made  of  iron;  the  cell  is  packed  in  a  wooden 
box,  surrounded  with  sand,  no  that  the  temperature  is  kept 
at  about  70°  C;  the  solution  ia  replenished,  when  necessary, 
with  distilled  water.  The  purity  of  the  gas  obtained  is  about 
97  %. 

Pure  hydrogen  is  a  tasteless,  colourless  and  odourless  gas  of 
specific  gravity  0-06947  (air=  1)  (Lord  Rayieigh,  Proc.  Roy.  Soc., 
'893,  p,  319).  It  may  be  liqufied,  the  liquid  boiling  at -252-68'' 
C,  to  -2S2-84''C.,  and  it  has  also  been  solidified,  the  solid  melting 
31-264°  C.  (J.  Dewar,  Comptes  rendus,  1899,  129,  p.  451; 
Chem.  News,  1901,  84,  p,  49;  see  also  LiQuro  Gases),  The 
specific  heat  of  gaseous  hydrogen  (at  constant  pressure)  is 
3.4041  (water=  i),  and  the  ratio  of  the  specific  heat  at  constant 
pressure  to  the  specific  heat  at  constant  volume  is  i'38si  (W.  C, 
Rftntgen,  Pogg.  Ann.,  1873,  148,  p.  580),  On  the  spectrum  see 
Spectroscopy.  Hydrogen  is  only  very  slightly  soluble  in  water. 
It  diffuses  very  rapidly  through  a  porous  membrane,  and  through 
some  metals  at  a  red  heat  (T.  Graham,  Proc.  Roy.  Soc,  1867, 15, 
p.  223;  H.  Sainte-Claire  Deville  and  L.  Troost,  Comptes  rendus, 
1863,  56,  p.  977).  Palladium  and  some  other  metals  are  capable 
of  absorbing  large  volumes  of  hydrogen  (especially  when  the  metal 
is  used  as  a  cathode  in  a  water  electrolysis  apparatus).  L.  Troost 
and  P.  Hautefeuille  (Ann.  chim.  phys.,  1874,  (5)  2,  p.  279) 
considered  that  a  palladium  hydride  of  composition  PdjH  was 
formed,  but  the  investigations  of  C.  Hoitsema  {Zeil.  phys.  Chem., 
i8gs,  17,  p.  i),  from  the  standpoint  of  the  phase  rule,  do  not 
favour  this  view,  Hoitsema  being  of  the  opinion  that  the  occlusion 
of  hydrogen  by  palladium  is  a  process  of  continuous  absorption. 
Hydrogen  bums  with  a  pale  blue  non-luminous  flame,  but  will 
not  support  the  combustion  of  ordinary  combustibles.  It  forms 
a  highly  explosive  mixture  with  air  or  oxygen,  especially  when  in 
the  proportion  of  two  volumes  of  hydrogen  to  one  volume  of 
oxygen.  H.  B.  Baker  (Proc.  Chem.  Soc,  1902,  18,  p.  40)  has 
shown  that  perfectly  dry  hydrogen  will  not  unite  with  perfectly 
dry  oxygen.  Hydrogen  combines  with  fluorine,  even  at  very  low 
temperatures,  with  great  violence;  it  also  combines  with  carbon, 
at  the  temperature  of  the  electric  arc.  The  alkali  metals  when 
warmed  in  a  current  of  hydrogen,  at  about  360°  C,  form  hydrides 
of  composition  RH(R  =  Na,  K,  Rb,  Cs),  (H.  Moissan,  Bull.  soc. 
chim.,  190Z,  37,  p,  1141);  calcium  and  strontium  similarly 
form  hydrides  CaHj,  SrHi  at  a  dull  red  heat  (A.  Guntz,  Comptes 
rendus,  1901,  133,  p.  1209).  Hydrogen  is  a  very  powerful  re- 
ducing agent;  the  gas  occluded  by  palladium  being  very 
active  in  this  respect,  readily  reducing  ferric  salts  to 
ferrous  salts,  nitrates  to  nitrites  and  ammonia,  chlorates  to 
chlorides,  &c. 

For  determinations  of  the  volume  ratio  with  which  hydrogen  and 
oxygen  combine,  see  J,  B.  Dumas,  Ann.  chim.  phys.,  1843  (3),  8, 
p.  i8g;  O.  Erdmann  [and  R,  F.  Marchand,  ibtd.  p.  212;  E.  H. 
Kdser,  Ber.,  1887,  20,  p.  2333:  J.  P.  Cooke  and  T.  W.  Richards, 
Amer.  Chem.  Joum.,  1888,  10,  p.  191;  Lord  Rayieigh,  Chem.  News, 
1889,  59,  p.  147;  E.  W,  Morley,  Zeit.  phys.  Chem.,  1890,  20,  p,  417; 
and  5,  A,  Leduc,  Comples  rendus,  1899,  128,  p.  1158. 

Hydrogen  combines  with  oxygen  to  form  two  definite  com- 
pounds, namely,  water  (q.v.),  HiO,  and  hydrogen  peroxide, 
HiOt,  whilst  the  existence  of  a  third  oxide,  ozonic  acid,  has  been 
indicated. 

Hydrogen  peroxide,  H2O1,  was  discovered  by  L,  J.  Th^nard  in 
i8i8  (Ann.  chim.  phys.,  8,  p.  306),  It  occurs  in  small  quantities 
in  the  atmosphere.  It  may  be  prepared  by  passing  a  current  of 
carbon  dioxide  through  ice-cold  water,  to  which  small  quantities 
of  barium  peroxide  are  added  from  time  to  time  (F.  Duprey, 
Comptes  rendus,  1862,  55,  p.  736;  A.  J,  Balard,  ibid.,  p,  758), 
BaO,-|-COj-fH,0=H,0,+BaCO,.  E.  Merck  (Abst.  J.C.S., 
1907,  ii.,  p.  859)  showed  that  barium  percarbonate,  BaC04,  is 
formed  when  tiie  gas  is  in  excess;  this  substance  readily  yields 
the  peroxide  with  an  acid.  Or  barium  peroxide  may  be  decom- 
posed by  hydrochloric,  hydrofluoric,  sulphuric  or  silicofluoric 
acids  (L.  Crismer,  BuU.  sac.  chim.,  1891  (3),  6,  p.  24;  Hanriot, 
Complesrendus,  i88s,joo,  pp.  56,172),  the  peio  " 
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in  small  quantities  to  a  cold  dilute  solution  of  the  acid.  It  is 
necessary  that  it  should  be  as  pure  as  possible  since  the  commercial 
product  usually  contains  traces  of  ferric,  manganic  and  aluminium 
osides,  together  with  some  silica.  To  purify  the  oxide,  it  is 
dissolved  in  dilute  hydrochloric  acid  until  the  acid  is  neatly 
neutralized,  the  solution  is  cooled,  filtered,  and  baryta  water  is 
added  until  a  faint  permanent  white  precipitate  of  hydrated 
barium  peroxide  appears;  the  solution  is  now  filtered,  and  a 
concentrated  solution  of  baryta  water  is  added  to  the  filtrate, 
when  a  crystalline  precipitate  of  hydtated  barium  peroxide, 
BaOfS-HjO,  is  thrown  down.  This  is  filtered  off  and  well  washed 
with  water.  The  above  methods  give  a  dilute  aqueous  solution 
of  hydrogen  peroxide,  which  may  be  concentrated  somewhat 
by  evaporation  over  sulphuric  acid  in  vacuo.  H.  P.  Talbot  and 
H.  R.  Moody  (/ow.^Mij/.Ciem.,  idga,  6,  p.  650}  prepared  a  more 
concentrated  solution  from  the  commercial  product,  by  the 
addition  of  a  10%  solution  of  alcohol  and  baryta  water.  The 
solution  is  filtered,  and  the  barium  precipitated  by  sulphuric 
acid.  The  alcohol  is  removed  by  distillation  in  vacuo,  and  by 
further  concentration  in  vacua  a  solution  may  be  obtained  which 
evolves  580  volumes  of  oxygen.  R.  Wolfienstein  (Bw.,  1894, 
27,  p.  3307)  prqtared  practically  anhydrous  hydrogen  peroxide 
(containing  99-1%  Hi^)  by  first  removing  aU  traces  of  dust, 
heavy  metals  and  alkali  from  the  commercial  3%  solution. 
The  solution  is  then  concentrated  in  an  open  basis  on  the  water- 
bath  until  it  contains  48%  HiOi.  The  liquid  so  obtained  is 
extracted  with  ether  and  the  ethereal  solution  distilled  under 
diminished  pressure,  and  finally  purified  by  repeated  distillations. 
W,  Staedel  (Zeit.f.  angew.  Ckem.,  190a,  15,  p.  642)  has  described 
solid  hydrogen  peroxide,  obtained  by  freezing  concentrated 
solutions. 

Hydrogen  peroxide  is  also  found  as  a  product  in  many  chemical 
actions,  being  formed  when  carbon  monoxide  and  cyanogen  bum 
in  air  (H.  B.  Dixon) ;  by  passing  air  through  solutions  of  strong 
bases  in  the  presence  of  such  metals  as  do  not  react  with  the 
bases  to  liberate  hydrogen;  by  shaking  zinc  amalgam  with 
alcoholic  sulphuric  acid  and  air  (M.  Traube,  Ber.,  1883,  15, 
p.  659);  in  the  oxidation  of  zinc,  lead  and  copper  in  presence  of 
water,  and  in  the  electrolysis  of  sulphuric  add  of  such  strength 
that  it  contains  two  molecules  of  water  to  one  molecule  of 
sulphuric  add  (M.  Berthelot,  Camptes  retutus,  1878,  86, 
p.  7>). 

The  anhydrous  hydrogen  peroxide  obtained  by  Wolffenstein 
boils  at  84-8s°C.  (68  mm.);  itsapedficgravity  is  1-4996  (I'S"  C.). 
It  is  very  ei^losive  (W.  Spring,  Zeit.  anorg.  Chem.,  1895,  8, 
p.  424).  The  explosion  risk  seems  to  be  most  marked  in  the 
preparations  which  have  been  extracted  with  ether  previous  to 
distillation,  and  J.  W.  Brtihl  (Ber.,  1895,  28,  p.  3847)  is  of  opinion 
that  a  very  unstable,  more  highly  oxidized  product  is  produced 
in  small  quantity  in  the  process.  The  solid  variety  prepared  by 
Staedel  forms  colourless,  prismatic  crystals  which  melt  at  -i"  C. ; 
it  is  decomposed  with  explosive  violence  by  platinum  sponge,  and 
traces  of  manganese  dioxide.  The  dilute  aqueous  solution  is 
very  unstable,  giving  up  oxygen  readily,  and  decomposing  with 
explosive  violence  at  100°  C.  An  aqueous  solution  containing 
more  than  1-5%  hydrogen  peroxide  reacts  slightly  add.  To> 
wards  lupetidin  [na'  rfimetfayl  piperidine,  C[IIgN(CH])i]  hydrogen 
peroxide  acts  as  a  dibasic  add  (A.  Marcuse  and  R.  Wolfienstein, 
Ber.,  1901,  34,  p.  3430;  see  also  G.  Bredig,  Zeit.  EUctrochem., 
1901,  7,  p.  622].  Cryoscopic  determinations  of  its  molecular 
weight  show  that  it  is  Hift,  [G.  Carrara,  Rend,  ddla  Accad. 
del  Lincei,  1892  (5),  i,  U.  p-  19;  W.  R.  Omdorfi  and  J.  White, 
Atner.  Chem.  Jount.,  1893,  15,  p.  347.I  Hydrogen  peroxide 
behaves  very  frequently  as  a  powerful  oxidizing  agent;  thus 
lead  sulphide  is  converted  into  lead  sulphate  in  presence  of  a 
dilute  aqueous  solution  of  the  peroxide,  the  hydroxides  of  the 
alkaline  earth  metals  are  converted  into  peroxides  of  the  type 
M(\-8HiO,  titanium  dioxide  is  converted  into  the  trioxide, 
iodine  is  liberated  from  potassium  iodide,  and  nitriles  (in  alkaline 
solution)  are  converted  into  acid-amides  (B.  Radziszewski.S^., 
1884,  17,  p.  355).  In  many  cases  it  is  found  that  hydrogen 
peroxide  will  only  act  as  an  oxidant  when  in  the  presence  of  a 


catalyst;  for  example,  formic,  glygoUic,  lactic,  tartaric,  malic, 
benzoic  and  other  organic  adds  are  readily  oxidized  In  the 
presence  of  ferrous  sulphate  (H,  J.  H.  Fenton,  Jour.  Chem.  Soc., 
1900,  77,  p.  69),  and  sugars  are  readily  oxidized  in  the  presence 
of  ferric  chloride  (O,  Fischer  and  M.  Busch,  Ber.,  j8gi,  24. 
p.  1871).  It  is  sought  to  explain  these  oxidation  processes  by 
assuming  that  the  hydrogen  peroxide  unites  with  the  compound 
undergoing  oxidation  to  form  an  addition  compound,  which 
subsequently  decomposes  (J.  H.  Eastle  and  A.  S.  Loevenhart, 
Amer.  Ckem.  Journ.,  1903,  29,  pp,  397,  517).  Hydrogen  peroxide 
can  also  react  as  a  reducing  agent,  thus  silver  oxide  is  reduced 
with  a  rapid  evolution  of  oxygen.  The  course  of  this  reaction  can 
scarcely  be  considered  as  definitdy  settled;  M,  Berthelot 
considers  that  a  higher  oxide  of  sUver  is  formed,  whilst  A. 
Baeyer  and  V.  Villiger  are  of  opinion  that  reduced  silver  is 
obtained  [see  Camples  rendtu,  1901,  133,  p.  S5S;  Ann.  Chim. 
Phys.,  1897  (7),  II,  p.  317,  and  Ber.,  1901, 34,  p.  3769I.  Potassium 
permanganate,  in  the  presence  of  dilute  sulphuric  add,  is  rapidly 
reduced  by  hydrogen  peroxide,  oxygen  being  given  off,  2KM.04+ 
3H,SO,+5HiOi-=KiSO,+2MnSO<+8H,0+50i.  Leadpetoxide 
is  reduced  to  the  monoxide.  Hypochlorous  add  and  its  salts, 
together  with  the  corresponding  bromine  and  iodine  compounds, 
liberate  oxygen  violently  from  hydrogen  peroxide,  giving  hydro- 
chloric, hydrobromic  and  hydriodic  adds  (S.  Tanatar,  Ber.,  1899, 
32,  p.  1013). 

On  the  constitution  of  hydrogen  peroxide  see  C.  F.  Schonbein, 
Jour.  prak.  Chem.,  1858-1868;  M.  Traube,  Ber.,  iS82-[889;  J.  W. 
BrOhl,  Ber.,  1895,  28,  p.  2847;  1900,  33,  p.  1709;  S,  Tanatar,  Ber., 
1903.  36.  P-   '893- 

Hydrogen  peroxide  Ends  application  as  a  bleaching  agent,  as  an 
antiseptic,  for  the  removal  of  the  last  traces  of  chlorine  and  sulphur 
dioxide  employed  In  bleaching,  and  for  various  quantitative  separa- 
tions in  analytical  chemistry  (P.  Jannasch,  Ber.,  1893,  26,  p.  2908). 
It  may  be  estimated  by  titration  with  potassium  permanganate  in 
acid  solution;  with  potassium  fcrricyanide  in  alkaline  solution, 
2KJfe(CN),-f-2KOH-fH^=2K4Fe(CN),-l-2H,0-fO,;or  by  oxidiz- 
ing arsenious  acid  in  alkaline  solution  with  the  peroxide  and 
back  titration  of  the  excess  of  araenious  add  with  standard  iodine 
(B.  Griltzner,  Arch,  der  Pharm..  18^,  237,  p.  705).  It  may  lie 
recognized  by  the  violet  coloration  it  gives  when  added  to  a  very 
dilute  solution  of  potassium  bichromate  in  the  presence  of  hydro- 
chloric acid;  by  tiie  orange-red  colour  it  gives  with  a  acdution  of 
titanium  dioxide  in  concentrated  sulphuric  acid;  and  by  the  i>re- 
cipitate  of  Prussian  blue  formed  when  it  is  added  to  a  solution 
containing  ferric  chloride  and  potassium  ferricyanide. 

Oionic  Acid,  HiOi.  By  the  action  of  ozone  on  a  40%  solution 
of  potassium  hydroxide,  placed  in  a  freezing  mixture,  an  orange- 
ibstance  is  obtained,  probably  KiO*,  which  A.  Baeyer  and 


RTDROORAPHT  (Gr.  Gfiup,  water,  and  yp&iptai,  to  write). 
the  sdence  dealing  with  all  the  waters  of  the  earth's  surface, 
induding  the  description  of  their  physical  features  and  con- 
ditions; the  preparation  of  charts  and  maps  showing  the  position 
of  lakes,  rivers,  seas  and  oceans,  the  contour  of  the  sea-bottom, 
the  position  of  aliallows,  deeps,  reefs  and  the  direction  and 
volume  of  currents;  a  sdentific  description  of  the  position, 
volume,  configuration,  motion  and  condition  of  all  the  waters 
of  the  earth.  See  also  Surveying  (Nautical)  and  Ocean'  and 
OcEANOGEAPHV.  The  Hydrographic  Department  of  the  British 
Admiralty,  established  in  1795,  undertakes  the  making  of  charts 
for  the  admiralty,  and  is  under  the  charge  of  the  hydrographer  to 
the  admiralty  (see  Chart). 

HYDROLYSIS  (Gr.  i6wp,  water,  XOeu',  to  loosen),  in  chemistry, 
a  decomposition  brought  about  by  water  after  the  manner  shown 
in  the  equation  RX-J-HOH-RH-hXOH.  Modem  research 
has  proved  that  such  reactions  are  not  occasioned  by  water 
acting  as  HiO,  but  really  by  its  ions  (hydrions  and  hydroxidions) . 
for  the  vdodty  is  proportional  (in  accordance  with  the  law  of 
chemical  mass  action)  to  the  concentration  of  these  ions.  This 
fact  explains  the  so-called  "  catalytic  "  action  of  adds  and  bases 
in  decomposing  such  compounds  as  the  esters.  The  term 
"  saponification  "  (Lat.  sapo,  soap)  has  the  same  meaning,  but 
it  is  more  properly  restricted  to  the  hydrolysis  of  the  fats,  i.e. 
glyceryl  esters  of  organic  adds,  into  glycerin  and  a  soap  (se 
Cheuical  Action). 

Digitized  by  ^ 


,  Google 


HYDROMECHANICS 


"5 


HTDROMBCHAHICS  (Gr.  bSpofttfxv^i'),  the  sdence  of  the 
mechanics  of  water  and  fluids  in  general,  including  hydrostatics 
or  the  mathematical  theory  of  fluids  in  equilibrium,  and  hydro- 
tHechanics,  the  theory  of  fluids  in  motion.  The  practical  applica- 
tion of  hydromechanics  forms  the  province  of  hydraulics  (q.v.). 

Historical. — The  fundamental  prindplea  of  hydrostatics  were  first 
given  by  Archimedes  in  his  work  Utpl  rSir  6xouiitro>r,  or  De  iis  mtae 
vehunlur  in  humido,  about  3^0  b.c,  and  were  afterwards  applied 
to  experiments  bv  Marino  Ghetaldi  (1566-1627)  in  his  Promotus 
Archtmedes  (1603).  Archimedes  maintained  that  each  particle  of 
a  fluid  mass,  when  in  equilibrium,  is  equally  prised  in  every  direc- 
tion; and  he  inquired  into  the  conditions  according  to  which  a  solid 
body  floating  in  a  fluid  should  assume  and  preserve  a  position  of 
equdibrium. 

In  the  Greek  school  at  Alexandria,  which  flourished  under  the 
auspices  of  the  Ptolemies,  the  first  attempts  were  made  at  the 
construction  of  hydraulic  machinery,  and  about  I30  B.C.  the  fountain 
of  compression,  the  siphon,  and  the  fordng-pump  were  invented  by 
Ctesibius  and  Hero.  The  siphon  is  a  simple  instrument;  but  the 
forcine-pump  is  a  complicated  invention,  which  could  scarcely 
have  Been  expected  in  the  infancy  of  hydraulics.  It  was  probably 
suggested  to  Ctesibius  by  the  Egyptian  Wheel  or  Noria,  which  was 
common  at  that  time,  and  which  was  a  kind  of  chain  pump,  con- 
sisting of  a  number  01  earthen  pots  carried  round  by  a  wheel.  In 
some  of  these  machines  the  pots  have  a  valve  in  the  bottom  which 
enables  them  to  descend  without  much  resistance,  and  diminishes 
greatly  the  load  upon  the  wheel;  and,  if  wc  suppoK  that  this  valve 
was  introduced  so  early  as  the  time  of  Ctesibms,  it  is  not  difficult 
to  percrive  how  such  a  machine  might  have  led  to  the  invention  of 
the  forcing-pump. 

Notwitbstaodii^  these  inventions  of  the  Alexandrian  school,  its 
attention  does  not  seem  to  have  been  directed  to  the  motion  of 
fluids;  and  the  first  attempt  to  investigate  this  subject  was  made 
by  Sextus  Julius  Frontinus,  inspector  of  the  public  fountains  at 
Rome  in  the  reigns  of  Nerva  and  Trajan.  In  his  work  De  amiae- 
duclibtis  nrbis  Romae  commentarius,  he  considers  the  methods 
which  were  at  that  time  employed  for  ascertaining  the  quantity  of 
water  discharged  from  ajutages,  and  the  mode  of  distributing  the 
waters  of  an  aqueduct  or  a  fountain.  He  remarked  that  the  flow  of 
water  from  an  orifice  depends  not  only  on  the  magnitude  of  the  orifice 
itself,  but  also  on  the  height  of  the  water  in  the  reservoir;  and  that 
a  pipe  employed  to  carry  off  a  portion  of  water  from  an  aqueduct 
should,  as  circumstances  required,  have  a  position  more  or  less 
inclined  to  the  original  direction  of  the  current.  But  as  he  was 
unacquainted  with  the  law  of  the  velocities  of  runnir^  water  as 
depending  upon  the  depth  of  the  orifice,  the  want  of  preci»on  which 
appears  in  hu  results  is  not  surprising. 

Benedetto  Castelli  (1577-1644),  and  Evangelista  TMricelli  (1608- 
1647),  two  of  the  disaples  of  Galileo,  appliedthe  discoveries  CH  their 
master  to  the  science  of  hydrodjinamics.    In  1628  Castelli  published 


orifioe  below  the  surface  of  the  vessel.  Torricelli,  observing  that  in 
a  jet  where  the  water  rushed  through  a  small  ajutage  it  rose  to  nearlv 
the  same  height  with  the  reserToir  from  which  it  was  supplied, 
imagined  that  it  ought  to  move  with  the  same  velodty  as  if  it  had 
fallen  through  that  height  by  the  force  of  gravity,  and  hence  he 
deduced  the  proposition  that  the  velocities  of  liquids  are  as  the 
square  root  of  the  head,  apart  from  the  re^tance  cd  the  air  and  the 
friction  of  the  orifice.  This  theorem  was  published  in  1643,  at  the 
end  of  his  treatise  De  motu  gravium  prtnectorum,  and  it  was  con- 
firmed by  the  experiments  of  Raffaello  Magiotti  on  the  quantities 
of  water  discharged  from  different  ajutages  under  different  pressures 
(1648). 
In  the  hands  of  Blaise  Pascal  (1623-1662)  hydrostatics  assumed 
'ignily  of  a  science,  and  in  a  treatise  on  the  equilibi'  ' 


of  liquids  were  demonstrated  ii 
confirmed  by  experiments. 
The  theorem  of  Torricelli 


then 


r,  and  amply 


.  ..loved  by  many  succeeding 
,  .  C  particulariy  by  Edm6  Manotte  J1620-1684),  whose 
TroM  du  mouvemeni  des  eatix,  published  after  his  death  in  the  year 
16B6,  is  founded  on  a  great  variety  of  well-conducted  experiments 
OD  the  motion  of  fluids,  performed  at  Versailles  and  Chantilly.  In 
the  discussion  of  some  points  he  committed  considerable  mistakes. 
Others  he  treated  very  superficially,  and  in  none  of  his  experiments 
apparently  did  he  attend  to  the  diminution  of  efflux  arising  from  the 
contraction  of  the  liquid  vein ,  when  the  orifice  is  merely  a  perfaia.tion 
in  a  thin  plate;  but  he  appears  to  have  been  the  first  who  attempted 
to  ascribe  the  discrepancy  between  theory  and  experiment  to  the 
retardation  of  the  water's  velocity  through  friction.  His  contem- 
poraiy  Domenico  Guglielmini  (1655-1710).  who  was  inspector  of 
the  nvers  and  canals  at  Bologna,  had  ascribed  this  diminution  of 
velocity  in  rivers  to  transverse  motions  arising  from  inequalities  in 
their  hottom.  But  as  Manotte  observed  similar  obstructions  even 
in  glass  pipes  where  no  transverse  currents  could  exist,  the  cause 


assigned  by  Guglielmini  seemed  destitute  of  foundation.  The 
French  philosopher,  therefore,  leearded  these  obstructions  as  the 
effects  ol  friction.  He  supposed  Uiat  the  filaments  of  water  which 
graze  along  the  sides  of  the  pipe  lose  a  portion  of  their  velocity; 
that  the  contiguous  filaments,  having  on  this  account  a  greater 
velocity,  rub  upon  the  former,  and  suffer  a  diminution  cu  their 
celerity;  and  that  the  other  filaments  are  affected  with  similar 
retardations  proportional  to  their  distance  from  the  axis  of  the  pipe. 
In  this  way  the  medium  velocity  of  the  current  may  be  dimini^ied, 
and  consequently  the  quantity  of  water  discharged  in  a  given  time 
must,  from  the  eflects  of  friction,  be  considerably  lew  than  that 
which  is  computed  from  theory. 

The  effects  of  friction  and  viscosity  in  diminishing  the  velocity  of 
running  water  were  noticed  in  the  Principia  of  Sir  Isaac  Newton, 
who  threw  much  light  upon  several  branches  of  hydromechanics. 
At  a  time  when  the  Cartesian  system  of  vortices  universally  pre- 
vailed, he  found  it  nect^saiy  to  investigate  that  hypothesis,  and  in 
the  course  of  his  investigations  he  showed  that  the  velocity  of  any 
stratum  of  the  vortex  is  an  arithmetical  mean  between  the  velocities 
of  the  strata  which  enclose  it;  and  from  this  it  evidently  fellows 
that  the  velocity  of  a  filament  of  water  moving  in  a  pipe  is  an  arith- 
metical mean  between  the  velocities  of  the  filaments  which  surround 
it.  Takii^  advantage  of  these  results,  Henri  Pitot  (1695-1771) 
afterwards  showed  that  the  retardations  arising  from  friction  are 
inversely  as  the  diameters  of  the  pipes  in  whicn  the  fluid  moves. 
The  attention  of  Newton  was  also  directed  to  the  discharge  of  water 
from  orifices  in  the  bottom  of  vessels.  He  supposed  a  cylindrical 
vessd  full  of  water  to  be  perforated  in  its  bottom  with  a  smalt  hole 
by  which  the  water  escaped,  and  the  vessel  to  be  supplied  with 
water  in  such  a  manner  that  it  always  remained  full  at  the  same 
height.  He  then  supposed  this  cylindrical  column  of  water  to  be 
divided  into  two  parts, — the  first,  which  he  called  the  "  cataract," 
being  an  hyperboloid  generated  by  the  revolution  of  an  hyperbola 
of  the  fifth  degree  around  the  axis  of  the  cylinder  which  should  pass 
through  the  orifice,  and  the  second  the  remainder  of  the  water  in 
the  cylindrical  vessel.  He  considered  the  horizontal  strata  of  this 
hyperboloid  as  always  in  motion,  while  the  remainder  of  the  water 
was  in  a  state  of  rest,  and  imagined  that  there  was  a  kind  of  cataract 
in  the  middle  of  the  fluid.  When  the  results  of  this  theory  were 
compared  with  the  quantity  of  water  actually  discharged,  Newton 
concluded  that  the  velocity  with  which  the  water  issued  from  the 
orifice  was  equal  to  that  which  a  falling  body  would  receive  by 
descending  through  half  the  height  of  water  in  the  reservoir.  This 
conclusion,  however,  is  absolutely  irreconcilable  with  the  known 
fact  that  jets  of  water  rise  neariy  to  the  same  height  astheir  reservoirs, 
and  Newton  seems  to  have  been  aware  of  this  objection.  Accord- 
ingly, in  the  second  edition  ol  \as  Prindpia,  which  appeared  in  1713, 
he  reconsidered  his  theory.  He  had  discovered  a  contraction  in  the 
vein  of  fluid  tixna  contracta)  which  issued  from  the  orifice,  and  found 
that,  at  the  distance  of  about  a  diameter  of  the  aperture,  the  section 
of  the  vdn  was  contracted  in  the  subduplicate  ratio  of  two  to  one. 
He  re^rded,  therefore,  the  section  of  the  contracted  vein  as  the 
true  orifice  from  which  the  discharge  of  water  oueht  to  be  deduced, 
and  the  velocity  of  the  effluent  water  as  due  to  the  whole  height  of 
water  in  the  reservoir;  and  by  this  means  his  theory  b«:ame  more 
conformable  to  the  results  of  experience,  though  still  open  to 
serious  objections.  Newton  was  also  the  first  to  investigate  the 
difficult  sunject  of  the  motion  of  waves  {g.s.). 

In  1738  Daniel  Bernoulli  (1700-1783)  published  his  Hpdrodywimica 
seu  de  viribus  el  motilnts  Jiuidorunt  commenlarii.  His  theory  of 
the  motion  of  fluids,  the  germ  of  which  was  first  published  in  his 
memoir  entitled  TTteoria  nova  de  motu  amarum  per  canaks  quocvrt- 
que  fluentes,  communicated  to  the  Academy  of  St  Petersburg  as 
early  as  1726,  was  founded  on  two  suppositions,  which  appeared  to 
him  conformable  to  experience.  He  supposed  that  the  surface  of 
the  fluid,  contained  in  a  vessel  which  is  emptying  itself  by  an  orifice, 
remains  always  horizontal;  and,  if  the  fluid  mass  is  conceived  to  be 
divided  into  an  infinite  number  of  horizontal  strata  of  the  same 
bulk,  that  these  strata  remain  contiguous  to  each  other,  and  that 
all  their  points  descend  vertically,  with  velocities  inversely  pro- 
portional to  their  breadth,  or  to  the  horizontal  sections  of  the 
reservoir.  In  order  to  determine  the  motion  of  each  stratum,  he 
employed  the  principle  of  the  conservatio  virium  mvarum,  and 
obtained  very  elegant  solutions.  But  in  the  absence  of  a  general 
demonstration  of  that  principle,  his  results  did  not  command  the 
confidence  which  they  would  otherwise  have  deserved,  and  it 
became  desirable  to  have  a  theory  more  certain,  and  depending  solely 
on  the  fundamental  laws  of  mechanics.  Colin  Maclaurin  (1638- 
1746)  and  John  Bernoulli  (1667-1748),  who  were  of  this  opinion, 
resolved  the  problem  by  more  direct  methods,  the  one  in  his  Fluxions, 
published  in  1742,  and  the  other  in  his  Hydraidica  nunc  primuin 
detects,  et  demonslrata  directe  ex  fuiulamentii  pure  meckanicis,  which 
forms  the  fourth  volume  of  his  works.  The  method  employed  by 
Maclaurin  has  been  thought  not  sufficiently  rigorous;  and  that  of 
John  Bernoulli  is,  in  the  opinion  of  Lagrange,  defective  in  clearness 
and  precision.    The  theory  of  Daniel  Bernoulli  was  opposed  also  by 

Jean  le  Rond  d'Alcmbert.    When  generalizing  the  theory  of  pendu- 
jms  of  Jacob  Bernoulli  (1654-1705)  he  discovered  a  principle  of 
dynamics  so  simple  and  general  that  it  reduced  the  laws  of  the 
of  bodies  to  that  of  their  equilibrium.     He  applied 
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principle  to  the  motion  of  fluids,  and  gave  a  specimea  of  its  applica- 
tion at  the  end  of  his  DyTuimics  in  1743.  It  was  more  fully  developed 
in  his  TraiU  des  fiuides,  published  m  1744.,  in  which  he  §ave  simple 
and  elegant  solutions  of  problems  relating  to  the  e(]ui]ibrium  and 
motion  of  fluids.  He  made  use  of  the  same  suppositions  as  Daniel 
Bernoulli,  though  his  calculus  was  established  in  a  very  different 
manner.  He  considered,  at  every  instant,  the  actual  motion  of  a 
stratum  as  composed  of  a  motion  which  it  had  in  the  preceding 
instant  and  of  a  motion  which  it  had  lost;  and  the  laws  of  equili- 
brium between  the  motions  lost  furnished  him  with  equations  re- 
presenting the  motion  of  the  fluid.  It  remained  a  desideratum  to 
express  by  equations  the  motion  of  a  particle  of  the  fluid  in  any 
assigned  direction.  These  equations  were  found  by  d'AIembcrt  from 
two  principles — that  a  rectangular  canal,  taken  in  a  mass  of  fluid  in 
equilibrium,  is  itself  in  equilibrium,  and  that  a  portion  of  the  fluid, 
in  passing  from  one  place  to  another,  preserves  the  same  volume 
when  the  fluid  is  incompreesibie,  or  dilates  itself  according  to  a 
[[iven  law  when  the  fluid  la  elastic.  His  ingenious  method,  published 
in  1752,  in  his  Essai  sur  la  risislance  dts  fiuides,  was  brought  to  per- 
fection in  his  Opusctdes  maihimatigms.AtiAvnia  adopted  by  Leonhard 

The  resolution  of  the  questions  concerning  the  motion  of  fluids 
was  effected  by  means  of  Euler's  partial  differential  coetflcients. 
This  calculus  was  first  applied  to  the  motion  of  water  by  d'Alembert, 
and  enabled  iwth  him  and  Euler  to  represent  the  theory  of  fluids 
in  formulae  restricted  by  no  particular  hypothesis. 

One  of  the  most  successful  labourers  in  the  science  of  hydro- 
dynamics at  this  period  was  Pierre  Louis  Georges  Dubuac  (1734' 
1809).  Following  in  the  steps  of  the  Abbfi  Charles  Bossut  (Noiadies 
Expiriences  sur  la  risistance  des  fiuides,  1777),  he  published,  in  1786, 
a  revised  edition  of  his  Principes  d'hydraulique,  which  contains  a 
satisfactoiy  theory  of  the  motion  of  fluids,  founded  solely  upon 
experiments.  Dubuat  considered  that  if  water  were  a  perfect 
fluid,  and  the  channels  in  which  it  flowed  infinitely  smooth,  its 
motion  would  be  continually  accelerated,  like  that  of  bodies  descend- 
ing in  an  inclined  plane.  But  as  the  motion  of  rivers  is  not  continually 
accelerated, and  soon  arrives  at  a  state  of  uniformity, it  is  evident  that 
the  viscosity  of  the  water,  and  the  friction  of  the  channel  in  which 
it  descends,  must  equal  the  accelerating  force.  Dubuat,  therefore, 
assumed  it  as  a  proposition  of  fundamental  importance  that,  when 
water  flows  in  any  channel  or  bed,  the  accelerating  force  which  obliges 
it  to  move  is  eoual  to  the  sum  of  all  the  resistances  which  it  meets 
with,  whether  they  arise  from  its  own  viscosity  or  from  the  friction 
of  its  bed.  This  principle  was  emploj'ed  by  him  in  the  first  edition 
of  his  work,  which  appeared  in  1779.  The  theory  contained  in  that 
edition  was  founded  on  the  experiments  of  others,  but  he  soon  saw 
that  a  theory  so  new,  and  leading  to  results  so  different  from  the 
ordinary  theory,  should  be  founded  on  new  experiments  more  direct 
than  the  former,  and  he  was  employed  in  the  performance  of  these 
from  1780  to  1783.    The  experiments  of  Bossut  were  made  only  on 

Eipea  of  a  moderate  declivity,  but  Dubuat  used  declivities  of  every 
ind,  and  made  his  experiments  upon  channels  of  various  aizea. 

The  theory  erf  running  water  was  greatly  advanced  by  the  re- 
searches of  Gaspard  Richede  P/ony  (1755-1839)-  From  a  collection 
of  the  best  experiments  by  previous  worlrers  he  selected  eighty-two 
(fifty-one  on  the  velocity  of  water  in  conduit  pipes,  and  thirty-one 
on  Its  velocity  in  open  canals};  and,  diacusung  these  on  physical 
and  mechanical  pnnciples,  he  succeeded  in  drawing  up  general 
formulae,  which  afforded  a  simple  expresuon  for  the  velocity  of 
running  water. 

J.  A.  Eytelwein  (1764.-1848)  of  Berlin,  who  published  in  1801  a 
valuable  compendium  of  hydraulics  entitled  Han^nich  der  Mechanih 
und  der  Hydrauiik,  investigated  the  subject  of  the  discharge  of  water 
by  compound  pipes,  the  motions  of  jets  and  their  impulses  against 
plane  and  oblique  surfaces;  and  he  showed  theoretically  that  a  water- 
wheel  will  have  its  maximum  effect  when  its  circu  inference  moves 
with  half  the  velocity  of  the  stream. 

J.  N,_  P.  Hachette  (1769-1834)  in  18J6-1817  published  memoirs 
containing  the  results  of  experiments  on  the  spouting  of  fluids  and  the 
discharge  of  vessels.  His  object  was  to  measure  the  contracted  part 
of  a  fluid  vein,  to  examine  the  phenomena  attendant  on  additional 
tubes,  and  to  investigate  the  form  of  the  fluid  vein  and  the  results 
obtained  when  different  forms  of  orifices  are  employed.  Extensive 
experiments  on  the  discharge  of  water  from  orifices  {Expiriences 
kyarauiiques,  Paris,  1832)  were  conducted  under  the  direction  of  the 
French  government  by  I,  V.  Poncelet  (1788-1867)  and  J.  A.  Lesbros 
(1700-1860).  P.  P.  Boileau  (1811-1891)  discussed  their  results  and 
added  experiments  of  his  own  (TraiU  de  la  misure  dts  eaux  couranlts, 
Paris,  1854).  K.  R.  Bornemann  re-examined  all  these  results  with 
great  care,  and  gave  formulae  expressing  the  variation  of  the  co- 
efficients of  discharge  in  different  conditions  (Ck^  Ingittieur,  1880). 
Julius  Weisbach  (1806-1871)  also  made  many  experimental  in- 
vestigations on  the  discharge  of  fluids.  The  experiments  of  1.  B. 
Francis  [Lmiieli  Hydraulic  Experiments,  Boston,  Mass.,  1855)  led  him 
to  propose  variations  in  the  accepted  formulae  for  the  dischai^  over 
weirs,  and  a  generation  later  a  very  complete  investigation  of  this 
subject  was  carried  out  by  H.  Bazin.  An  elaborate  inquiry  on  the 
flow  of  water  in  pipes  and  channels  was  conducted  by  H.  G.  P, 
Darcy  (1803-1858)  and  continued  by  H.Baiin,  at  the  expense  of  the 
French  government  (Recherckes  hydrauliques,  Paris,  1866).    German 
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of  the  experimental  results  with  the  formulae  of  flow  that  had 

been  proposed  up  to  the  date  of  its  publication,  and  important  data 
were  yielded  by  the  gaugings  of  the  Mississippi  made  for  the  United 
States  government  by  A.  A.  Humphreys  and  H.  L.  Abbot,  by  Robert 
Gordon's  gaugings  of  the  Irrawaddy,  and  by  Allen  J.  C.  Cunningham's 
experiments  on  tne  Ganges  canal.  The  friction  of  water,  investigated 
for  slow  speeds  by  Coulomb,  was  measured  for  h^her  speeds  by 
William  Froude  (1810-1879),  whose  work  is  of  great  value  in  the 
theory  of  ship  reastance  {prU.  Assoc.  Report.,  1869),  and  stream  line 
motion  was  studied  by  Professor  Osborne  Reynolds  and  by  Professor 
H.  S.  Hele  Shaw.  (X.) 

Hydrostatics 

Hydrostatics  is  a  science  which  grew  originally  out  of  ^  number 
of  isolated  practical  problems;  but  it  satisfies  the  requirement 
of  perfect  accuracy  in  its  application  to  phenomena,  the  largest 
and  smallest,  of  the  behaviour  of  a  fluid.  At  the  same  time, 
it  delights  the  pure  theorist  by  the  simplicity  of  the  logic  with 
which  the  fundamental  theorems  may  be  established,  and  by  the 
elegance  of  its  mathematical  operations,  insomuch  that  hydro- 
statics may  be  considered  as  the  Euclidean  pure  geometry  of 
mechanical  science. 

I .  The  Diferenl  States  of  a  SubstcHce  or  Matter.— Ml  substance 
in  nature  falls  into  one  of  the  two  classes,  solid  and  fluid;  a 
solid  substance,  the  land,  for  instance,  as  contrasted  with  a 
fluid,  like  wafer,  being  a  substance  which  does  not  flow  of  itself. 

A  fluid,  as  the  name  implies,  is  a  substance  which  flows,  or 
is  capable  of  flowing ;  water  and  air  are  the  two  fluids  distributed 
most  universally  over  the  surface  of  the  earth. 

Fltiids  again  are  divided  into  two  classes,  termed  a  liquid 
and  a  gas,  of  which  water  and  air  are  the  chief  examples. 

A  liquid  is  a  fluid  which  b  incompressible  or  practically  so, 
i.e.  it  does  not  change  in  volume  sensibly  with  change  of  pressure. 

A  gas  is  a  compressible  fluid,  and  the  change  in  volume  is 
considerable  with  moderate  variation  of  pressure. 

Liquids,  again,  can.  be  poured  from  one  open  vessel  into  another, 
and  can  be  kept  in  an  uncovered  vessel,  but  a  gas  tends  to  diffuse 
itself  indefinitely  and  must  be  preserved  in  a  closed  reservoir. 

The  distinguishing  characteristics  of  the  three  kinds  of  sub- 
stance or  states  of  matter,  the  solid,  liquid  and  gas,  are  summarized 
thus  in  O.  Lodge's  Mechanics: — 

A  solid  has  both  size  and  shape. 
A  liquid  has  size  but  not  shape. 
A  gas  has  neither  size  nor  shape. 

3.  The  Change  of  Slate  of  UaUer. — By  a  change  of  temperature 
und  pressure  combined,  a  substance  can  in  general  be  made  to 
pass  from  one  state  into  another;  thus  by  gradually  increasing 
the  temperature  a  solid  piece  of  ice  can  be  melted  into  the  liquid 
state  of  water,  and  the  water  again  can  be  boiled  off  into  the 
gaseous  state  as  steam.  Again,  by  raising  the  temperature, 
a  metal  in  the  solid  state  can  be  melted  and  liquefied,  and  poured 
into  a  mould  to  assume  any  form  desired,  which  is  retained  when 
the  metal  cools  and  solidifies  again;  the  gaseous  state  of  a  metal 
is  revealed  by  the  spectroscope.  Conversely,  a  combination 
of  increased  pressure  and  lowering  of  temperature  will,  if  carried 
far  enough,  reduce  a  gas  to  a  liquid,  and  afterwards  to  the  solid 
state;  and  nearly  every  gaseous  substance  has  now  undergone 
this  operation. 

A  certain  critical  temperature  is  observed  in  a  gas,  above  wliich 
the  liquefaction  is  impossible;  so  that  the  gaseous  state  has  two 
subdivisions  into  (i.)a  true  gas,  which  cannot  be  liquefied,  because 
its  temperature  is  above  the  critical  temperature,  (ii.)  a  vapour, 
where  the  temperature  is  below  the  critical,  and  which  can 
ultimately  be  liquefied  by  further  lowering  of  temperature  or 
increase  of  pressure. 

3.  Plasticity  and  Viscosity. — Every  solid  substance  is  found  to 
be  plastic  more  or  less,  as  exemplified  by  punching,  shearing 
and  cutting;  but  the  plastic  solid  is  distinguished  from  the 
viscous  fluid  in  that  a  plastic  solid  requires  a  certain  magnitude 
of  stress  to  be  exceeded  to  make  it  flow,  whereas  the  viscous 
liquid  will  yield  to  the  slightest  stress,  but  requires  a  certain 
length  of  time  for  the  effect  to  be  appreciable. 
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According  lo  Maxwell  {Theory  of  Heat)  "  When  a  continuous 
alteration  of  form  is  produced  only  bj'  a.  stress  exceeding  a  certain 
value,  the  substance  is  called  a  solid,  however  soft  and  plastic 
it  may  be.  But  when  the  smallest  stress,  if  only  continued  long 
enough,  will  cause  a  perceptible  and  increasing  change  of  form, 
the  substance  must  be  regarded  as  a  viscous  fluid,  however  hard 
it  may  be."  MaxweU  illustrates  the  difference  between  a  soft 
solid  and  a  hard  liquid  by  a  jelly  and  a  block  of  pitch;  also  by 
the  experiment  of  supporting  a  candle  and  a  stick  of  sealing- 
wax;  after  a  considerable  time  the  sealing-wax  will  be  found 
bent  and  so  is  a  fluid,  but  the  candle  remains  straight  as  a  solid, 

4.  Definition  of  a  Fluid. — A  fluid  is  a  substance  which  yields 
continually  to  the  sUghtest  tangential  stress  in  its  interior; 
that  is,  it  can  be  divided  very  easily  along  any  plane  (given  plenty 
of  time  if  the  fluid  is  viscous) .  It  foEows  that  when  the  fluid  has 
come  to  rest,  the  tangential  stress  In  any  plane  in  its  interior 
must  vanish,  and  the  stress  must  be  entirely  normal  to  the  plane. 
Thb  mechanical  axiom  of  the  normality  ej  fluid  pressure  is  the 
foundation  of  the  mathematical  theory  of  hydrostatics. 

The  theorems  of  hydrostatics  are  thus  true  for  all  stationary 
fluids,  however,  viscous  they  may  be;  it  is  only  when  we  come 
to  hydrodynamics,  the  science  of  the  motion  of  a  fluid,  that 
viscosity  will  make  itself  felt  and  modify  the  theory;  unless  we 
begin  by  postulating  the  perfect  fluid,  devoid  of  viscosity,  so 
that  the  principle  of  the  normality  of  fluid  pressure  is  taken  to 
hold  when  the  fluid  is  in  movement. 

5.  The  Measurement  of  Fluid  Pressure. — The  pressure  at  any  point 
ci  a  plane  in  the  intenor  of  a  fluid  is  the  intensity  of  the  normal 
thrust  estimated  per  unit  area  of  the  plane. 

Thus,  if  a  thrust  of  P  lb  is  distributed  uniformly  over  a  plane 
area  of  A  sq.  ft.,  as  on  the  horizontal  bottom  of  the  sea  or  any 
reservoir,  the  pressure  at  any  pcunt  of  the  plane  is  P/A  lb  per  sq.  ft., 
or  P/144A  lb  per  sq.  in.  (tb/ft.'  and  lb/in.',  in  the  Hospitaller  notation, 
to  be  employed  in  the  sequel).  11  the  distribution  of  the  thrust  i^ 
not  uniform,  as,  for  instance,  on  a  vertical  or  inclined  face  or  wall  of  a 
reservoir,  then  P/A  represents  the  average  pressure  over  the  area ;  and 
the  actual  pressure  at  any  point  is  the  averaee  pressure  over  a  small 
area  enclosmg  the  point.  Thus,  if  a  thrust  APIbactsonasmalii>lane 
area  A.'V  ft.*  enclosing  a  point  B,  the  pressure  ^  at  B  is  the  limit  of 
iP/iA;  and 

p=It(4P/AA)=dP/iA,  0) 

in  the  notation  of  the  differential  calculus. 

6.  The  Equaiity  of  Fluid  Pressure  in  all  Directions. — This  funda- 
mental principle  of  hydrostatics  follows  at  once  from  the  principle  of 
the  norniality  of  fluid  pressure  implied  in  the  definition  of  a  fluid  in 
§  4.  Take  anv  two  arbitrary  directions  in  the  plane  of  the  paper,  and 
draw  a  small  isosceles  triangle  abc,  whose  sides  are  perpendicular 
to  the  two  directions,  and  consider  the  equilibrium  ol  a  small  triangular 
prism  of  fluid,  of  which  the  trianale  is  the  cross  section.  Let  P,  Q 
denote  the  normal  thrust  across  the  sides  be,  ca,  and  R  the  normal 
thrust  across  the  base  ab.  Then,  since  these  three  forces  main- 
tain equilibrium,  and  R  makes  equal  angles  with  P  and  Q,  therefore 
P  and  Q  must  be  equal.  But  the  faces  be,  ca,  over  which  P  and  Q 
act,  are  also  equal,  so  that  the  pressure  on  each  face  is  equal.     A 

scalene  triangle  abc  might  also  be  employed,  or  a 
"**  tetrahedron. 

It  follows  that  the  pressure  of  a  fluid  requires 
to  be  calculated  in  one  direction  only,  chosen  as 
the  simplest  direction  for  convenience. 

7.   The  Transmissibiiily  of  Fluid  Pressure. — Any 

additional  pressure  applied  to  the  fluid  wilt  be 

transmitted  equally  to  every  point  in  the  case  of 

1  liquid;  this  principle  of  the  Iransmissibiiity  of 

'  pressure   was  enunciated  by   Pascal,   I6S3.  and 


applied  by  him  ti 
pres: 


o(  the  hydraulic 

__.  mtially  of  two  communicating  cylinders 

(fig.  la),  filled  with  liquid  and  closed  by  pistons.  If  a  thrust  P  lb  is 
applied  to  one  piston  of  area  A  ft.*,  it  will  be  balanced  by  a  thrust 
W  lb  applied  to  the  other  piston  of  area  B  ft.*,  where 

p  =  P/A=W/B,  (i) 

the  pressure  p  of  the  liquid  being  supposed  uniform;  and,  by 
making  the  ratio  B/A  sufiicientiy  large,  the  mechanical  advantage 
can  be  increased  to  any  desired  amount,  and  in  the  simplest  manner 
possible,  without  the  intervention  of  levers  and  machinery. 

Fig.  it  shows  also  a  modem  form  of  the  hydraulic  press,  applied 
to  the  operation  of  covering  an  electric  cable  with  a  lead  coating. 

8.  Theorem. — fn  a  fluid  at  rest  under  gravity  the  pressure  is  the 
same  at  any  two  points  in  the  same  horizontal  plane;  in  other 
words,  a  surface  of  equal  pressure  is  a  horizontal  plane. 

This  is  proved  by  taking  any  two  points  A  and  B  at  the  same 


level,  and  considering  the  equilibrium  of  a  thin  prism  of  liquid  AB, 
bounded  by  planes  at  A  and  B  perpendicular  to  AB,     As  gravity 
and  the  fluid  pressure  on  the  sides  of  the  prism  act  at  right  angles 
to  AB,  the  equilibrium  requires  the  eauality  of  thrust  on  the  ends 
A  and  B ;  and  as  the  areas  are  equal,  the  pressure  must  he  equal  at 
A  and  B ;  and  so  the  pressure  is  the  same  at  all  points  in  the  same 
horizontal  plane.     If  the  fluid  is  a  liquid,  it 
can  have  a  free  surface  without  diffusing 
itself,  as  a  gas  would;  and  this  free  surface, 
being  a  surface  of  zero  pressure,   or   more 
generally  of  uniform  atmospheric  pressure, 
will  also  be  a  surface  of  equal  pressure,  and 
therefore  a  horizontal  plane. 

Hence  the  theorem. — The  free  surface  of 
a  liquid  at  rest  under  gravity  is  a  horizontal 
plane.  Tbis  is  the  characteristic  distinguish- 
ing between  a  solid  and  a  liquid;  as,  Uii  in- 
stance, between  land  and  water.  The  land 
has  hills  ?.nd  valleys,  but  the  surface  of 
water  at  rest  is  a  horizontal  plane;  and  if 
disturbed  the  surface  moves  in  waves. 

9.  Theorem. — In  a  homogeneous  liquid  at 
rest  under  gravity  the  pressure  increases 
uniformly  with  the  depth. 

This  is  proved  by  taking  the  two  points 
A  and  B  in  the  same  vertical  line,  and 
considering  the  equilibrium  of  the  prism  by 
resolving  vertically.  In  this  case  the  thrust 
at  the  lower  end  B  must  exceed  the  thrust 
at  A,  the  upper  end,  by  the  weight  of  the  p         . 

prism  of  liauid;  so  that,  denoting  the  cross 

section  of  the  prism  by  a  ft.*,  the  pressure  at  A  and  By  by  pt  and 
p  lb/ft.',  and  1^  10  the  density  of  the  liquid  estimated  in  lb/ft.', 

pa.~pBa.  =  Vle..  AB,  (l) 

^-a..AB-t-^.  (a) 

Thus  in  water,  where  if  ='62-4lb/ft.*,  the  pressure  increases 
62-4  lb/ft.*,  or  6a-4-i-i44»o-433  lb/in.'  for  every  additional  foot  of 
depth. 

10.  Theorem. — If  two  liquids  of  different  density  are  resting  in 
vessels  in  communication,  the  height  of  the  free  surface  of  such  liquid 
above  the  surface  of  separation  is  inversely  as  the  density. 

For  if  the  liquid  of  density  a  rises  to  the  height  h  and  of  density  p 
to  the  height  k,  and  pi,  denotes  the  atmospheric  pressure,  the  pressure 
in  the  liquid  at  the  level  of  the  surface  of  separation  will  be  ah-'rpt 
and  pk+Pa^  and  these  being  equal  we  have 


ih^^k. 


(I) 


The  principle  is  illustrated  in  the  article  Baroueter,  where  a 
column  of  mercury  of  density  a  and  height  h,  rising  in  the  tube  to  the 
Torricellian  vacuum,  is  balanced  by  a  column  of  air  of  density  11, 
which  may  be  supposed  to  rise  as  a  homogeneous  fluid  to  a  height  k, 
called  the  height  ol  the  homt^eneous  atmosphere.  Thus  water  being 
about  800  times  denser  than  air  and  mercury  I3'6  times  denser 

A/A-ff/p-8ooXi3-6=-io,88o;  <2) 

and  with  an  average  barometer  height  of  30  in.  this  makes  ft  37,200 
ft.,  about  8300  metres. 

ii._  The  Head  of  Water  or  a  Liquid.— The  pressure  ah  at  a  depth 
h  ft.  in  liquid  of  density  r  is  called  the  pressure  due  to  a  head  of  h  ft. 
of  the  liquid.  The  atmospheric  pressure  b  thus  due  to  an  average 
head  of  30  in,  of  mercury,  or  30Xi3-6-i-i2='34  ft.  of  water,  or 
37,200  ft.  of  air.  The  pressure  of  the  air  is  a  convenient  unit  to 
employ  in  practical  work,  where  it  is  called  an  "  atmosphere  " ;  it  is 
made  the  equivalent  of  a  preasureof  one  l^;/cm*;  and  one  ton/inch', 
employed  as  the  unit  with  nigh  pressure  as  in  artillery,  may  be  taken 
as  150  atmospheres. 

IX.  Theorem. — A  body  immersed  in  a  fluid  is  buoyed  up  by  a  force 
equal  to  the  weight  of  the  liquid  displaced,  acting  vertically  upward 
through  the  centre  of  gravity  of  the  displaced  liquid. 

For  if  the  body  is  removed,  and  replaced  by  the  fluid  as  at  first, 
this  fluid  is  in  equilibrium  under  its  own  we^ht  and  the  thrust  of  the 
surrounding  fluid,  which  must  be  equal  and  opposite,  and  the  sur- 
rounding fluid  acts'in  the  same  manner  when  the  body  replaces  the 
displaced  fluid  again;  so  that  the  resultant  thrust  of  the  fluid  acts 
vertically  upward  through  the  centre  of  gravity  of  the  fluid  displaced, 
and  is  equ^  to  the  weight. 

When  the  body  b  floating  freely  like  a  ship,  the  equilibrium  of 
this  liquid  thrust  with  the  weight  of  the  ship  requires  that  the  we^ht 
of  water  displaced  is  iH|ual  to  the  weight  of  the  ship  and  the  two 
centres  of  gravity  are  in  the  same  vertical  line.  So  also  a  balloon 
begins  to  rise  when  the  weight  of  air  displaced  is  greater  than  the 
weight  of  the  balloon,  and  it  is  in  equilibrium  when  the  weights  are 
equal.    This  theorem  is  called  generally  the  principle  of  Archimedes. 

It  is  used  to  determine  the  density  of  a  body  experimentally; 
for  if  W  is  the  weight  of  a  body  weighed  in  a  balance  in  air  {strictly 
'  if  V'  is  t-  ■  '  ■ 
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e  weight 


or  wdght  of  liquid  displaced  is  W-W, 
(S.G.),  defined  as  the  ratio  of  the  weight  of 
of  an  equal  volume  of  water,  is  W/(W-'  ~", 

As  stated  first  by  Archimedes,  the  principle  asserts  the  obvious 
fact  that  a  body  displaces  its  own  volume  of  water ;  and  be  utilized  it 
io  the  problem  oi  the  determination  of  the  adulteration  of  the  crown 
of  Hiero.  He  weighed  out  a  lump  of  gold  and  oi  silver  of  the  same 
weight  as  the  crown;  and,  immersing  the  three  in  succession  in 
water,  he  found  they  BpQt  over  measures  of  water  in  the  ratio 
■i^ :  A :  A  or  33 ;  24 ;  44 ;  thence  it  foltowa  that  the  gold ;  silver  alloy 
of  the  crown  was  as  1 1 :  9  by  weight. 

13.  Theorem. — The  resultant  vertical  thrust  on  any  portion  of  a 
curved  surface  exposed  to  the  pressure  of  a  fluid  at  rest  under 
gravity  is  the  weieht  of  fluid  cut  out  by  vertical  lines  drawn  round 
the  boundary  of  the  curved  surface. 

Theorem, — The  resultant  horizontal  thnist  in  any  direction  is 
obtained  by  drawinz  parallel  horizontal  lines  round  the  boundary, 
and  intersectii^  a  puine  perpendicular  to  their  direction  in  a  plane 
curve;  and  then  investigating  the  thrust  on  this  plane  area,  which 
will  be  the  same  as  on  the  curved  surface. 

The  proof  of  these  theorems  proceeds  as  before,  employing  the 
normality  principle;  they  are  required,  for  instance,  in  the  aeter- 
mination  of  the  h<juid  thrust  on  any  portion  of  the  bottom  of  a  ship. 
In  casting  a  thin  hollow  object  like  a  bell,  it  will  be  seen  that  the 
resultant  upward  thrust  on  the  mould  may  be  many  times  greater 
than  the  weight  of  metal;  many  a  curious  experiment  has  been 
devised  to  illustrate  this  property  and  classed  as  a  hydrostatic 
paradox  (Boyle,  Hydrostatical  Paradoxes,  i666). 

Consider,  for  instance,  the  operation  of  casting  a  hemispherical 
bell,  in  fig.  3.  As  the  molten  metal  is  run  in,  the  upward  thrust  on 
the  outside  mould,  when 
the  level  has  reached 
PP',  is  the  weight  of 
metal  in  the  volume  gen- 
erated by  the  revolution 
of  APQ;  and  this,  by  a 
theorem  of  Archimedes, 
has  the  same  volume  as 
the  cone  ORR',  or  iry*. 
where  y  is  the  depth  of 
metal,  the  horizontal 
sections  being  equal  so 
lon^  as  y  is  less  than  the 
ladius  of  the  outside 
Fig.  1.  hemisphere.    Afterwards, 

when  the  metal  has  risen 
above  B,  to  the  level  KK',  the  additional  thrust  is  the  weight  of 
the  cylinder  of  diameter  KK'  and  height  BH.  The  upward  thrust 
is  the  same,  however  thin  the  metal  may  be  in  the  interspace 
between  the  outer  mould  and  the  core  inside;  and  this  was  formerly 
considered  paradoxical. 

Analyticai  Equations  of  Equilibrium  of  a  Fluid  at  rest  under  any 
System  of  Force. 

14.  Referred  to  three  fixed  coordinate  axes,  a  fluid,  in  which 
the  pressure  is  p,  the  density  p,  and  X,  Y,  Z  tlie  components  of 
impressed  force  per  unit  mass,  requires  for  the  equilibrium  of  the  part 
filling  a  fixed  surface  S,  on  resolving  parallel  to  Ox, 

jJlpdS'JJfpXdxdydi,  (I) 

where  I,  m,  n  denote  the  direction  cosines  of  the  normal  drawn 
outward  of  the  surface  S. 
But  by  Green's  transformation 

SjIpii.SSS^yd,.  (a) 

thus  leading  to  the  differential  relation  at  every  point 

t-'^  %-'•'■  'i-'^-  w 

The  three  equations  of  equilibrium  obtained  by  tafeii^  moments 
round  the  axes  are  then  found  to  be  satisfied  identically. 

Hence  the  space  variation  of  the  pressure  in  any  direction,  or  the 
pressure-gradient,  is  the  resolved  lorce  per  unit  volume  in  that 
direction.  The  resultant  force  is  therefore  in  the  direction  of  the 
steepest  pressure-gradient,  and  this  is  normal  to  the  surface  of  equal 
pressure;  for  equilibrium  to  exist  in  a  fluid  the  lines  of  force  must 
therefore  be  capable  of  being  cut  orthogonally  by  a  system  of 
surfaces,  which  will  be  surfaces  of  equal  pressui 


.-'^.;|.iS.-x,Y.z 


(4) 

_.e  the  partial  differential  coefficients  of  some  function  P,=fdplp, 
oi  X,  y,  1;  so  that  X,  Y,  Z  must  be  the  partial  differential  coefficients 
of  a  potential  -V,  such  that  the  force  in  any  direction  is  the  down- 
ward gradient  of  V;  and  then 

al+S  =°-  •"  P+^  -constant,  (5) 
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in  which  P  may  be  called  the  hydrostatic  head  and  V  the  head  of 
potential. 

With  variation  of  temperature,  the  surfaces  of  equal  pressure  and 
density  need  not  coincide;  but,  taking  the  pressure,  density  and 
temperatureasconnectedby  some  relation, such  as  the  gas-equation, 
the  surfaces  of  equal  density  and  temperature  must  intersect  in  lines 
lying  on  a  surface  of  equal  pressure. 

15.  As  an  example  of  the  general  equations,  take  the  simplest 
case  of  a  uniform  field  of  ^vity,  with  Oz  directed  vertically  down- 
ward; employing  the  gravitation  unit  of  force, 

P  =  /rfp/p-s+aconstant.  (2) 

When  the  density  p  is  uwform,  this  becomes,  as  before  in  (2)  S  9 

^-ps+fr.    i  (3) 

Suppose  the  density  p  varies  as  some  »th  power  of  the  depth 
below  O,  then 

dpIds^-p-nS-  (4) 


(5) 


supposing  p  and  p  to  vanish  togethi 

These  equations  can  be  made  to  represent  the 
equilibrium  of  the  atmosphere,  depending  on  the  gas-equation 

p^pk  =  Rp8, 
where  8  denotes  the  absolute  temperature ;  and  then 
dB_d/p\         1 

so  that  the  temperature-gradient  d$ldt  is  constant,  as  it 
equilibrium  in  (11). 
From  the  gas-equation  in  general,  in  the  atmosphere 


(6) 

(r) 


i'ip^l^_lde^f^_idd^i_ide 


(8) 


which  is  poeitive,  and  the  den^ty  p  diminishes  with  the  ascent, 
provided  the  temperature-gradient  dSjdz  does  not  exceed  fl/t. 

With  uniform  temperature,  taldng  k  constant  in  the  gas-equation, 
dp!dt=fi=plk,    p^p^'\  (9) 

so  that  in  ascending  in  the  atmosphere  of  thermal  equilibrium  the 
pressure  and  density  diminish  at  compound  discount,  and  for 
pressures  ^1  and  pt  at  heights  si  and  Si 

{&_-z,)/A  =log.(/^/.0  =2.3  \ogn(ptlpv}.  {10) 

In  the  convective  equilibrium  of  the  atmosphere,  the  air  is  sup- 
posed to  change  in  density  and  pressure  without  exchai^e  of  heat  by 
conduction;  and  then 

p/p==We»)",?/^=(fl/eo)''+'.  (II) 

where  y  is  the  ratio  of  the  specific  heat  at  constant  pnesaure  and 
constant  volume. 

In  the  more  general  case  of  the  convective  equilibrium  of  a  spherical 
atmosphere  surrounding  the  earth,  of  radius  d, 

gravity  varying  inversely  as  the  square  of  the  distance  r  from  the 
centre;  so  that,  k  =  pclpo,  denoting  the  height  of  the  homogeneous 
atmosphere  at  the  surface,  8  is  given  by 

(n+i)ft{i-fl/A)=a(i- 
or  if  c  denotes  the  distance  where  9=0, 


(la 


(13) 


When  the  compressibility  of  water  is  taken  into  account  in  a 
deep  ocean,  an  experiment^  law  must  be  employed,  such  as 

^-i>o  =  *0'-Po).orp/po-i-|-0>-/^,)A,  X  =  *P«.         (15) 
so  that  X  is  the  pressure  due  to  a  head  k  of  the  liquid  at  density  pg 
under  atmospheric  pressure  pt',  and  it  is  the  gauge  pressure  required 
on  this  law  to  double  the  density.  Then 

dpldz^kdpldz^p,    p=pi*"*,    /»-^-fepo(e"*-");  (16) 
and  if  the  liquid  was  incompressible,  the  depth  at  pressure  p  would 
be  (^—^)/pt,  so  that  the  lowering  of  the  surface  due  tocompression  is 
te'''-fc-z  =  i«'/t,  whenAislarge.  {17) 

For  sea  water,  X  is  about  25,000  atmospheres,  and  k  is  then  35,000 
times  the  hdj^t  of  the  water  barometer,  about  350,000  metres,  so 
that  in  an  ocean  10  kilometres  deep  the  level  is  lowered  about  200 
metres  by  the  compressibility  of  the  water;  and  the  density  at  the 
bottom  is  increased  4  %. 

On  another  physical  assumption  of  constant  cubical  elasticity  X, 
dp=Ufilp.    {p-pt)l\-hg(p!i»),  (18) 


'^'} 


\dp_ 


^ii-l)-^'-  '-p4  ^=*"-   ^'9) 
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and  the  lowering  of  the  surface  is 

as  before  in  17). 

16.  Centre  of  Pressure. — A  plane  area  exposed  to  fluid  pressure 
on  one  side  experiences  a  single  resultant  thrust,  the  integrated 
pressure  over  the  area,  acting  through  a  definite  point  called 
the  centre  of  pressure  (C.P.)  of  the  area. 

Thus  if  the  plane  is  normal  to  Ot,  the  resultant  thrust 

R=ffpdxdy,  (I) 

and  the  co-ordinates  x,y  of  the  C.P.  are  given  by 

xR-^  ffxpdxdy,    y'R=ffypdxdy.  (2) 

The  C.P.  is  thus  the  C.G.  of  a  plane  lamina  bounded  by  the  area, 
in  which  the  surface  density  is  p. 

If  p  is  uniform,  the  C.P.  and  C.G,  of  the  area  coincide. 

For  a  homogeneous  liquid  at  rest  under  gravity,  p  is  proportional 
to  the  depth  below  the  surface,  t.«.  to  the  perpendicular  distance 
from  the  line  of  intersection  of  the  plane  of  the  area  with  the  free 
surface  of  the  liquid. 

If  the  equation  of  this  Hne,  referred  to  new  coordinate  axes  in  the 
plane  area,  is  written 
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■fUh- 


R=n, 

iR^fJpx[h- 

yR^fjMh- 


n  a)dxdy. 
lin  n)dxdy, 
-in  ii)dxdy. 
Placing  the  new  origiii  at  the  C.G.  of  the  area  A, 
fJxdsdy  =  o,    jjydxdy^o, 

ift  A  -  —  cos  afJx^dA  —  sin  affxydA , 
yhA=-c(»affxy" 


affxydA—matiff^dA. 
Turning  the  ajtes  to  make  them  coincide  with  the  principal  axes 
<^  the  area  A,  thus  making  ffxydA  'O, 

ih=  — «*coso,  yft=  — 6*sin  a,  (10) 

where 

fftl'd\=Aa\    ffy>dA~Ab',  (11) 

a  and  b  deaatins  the  semi-axee  of  the  momental  ellipse  of  the  area. 

Tbisshows  that  the  C.P.  istheancipole  of  the  lineol  intersection  of 
its  plane  with  the  free  surface  with  respect  to  the  momental  ellipse  at 
the  C.G.  of  the  area. 

Thus  the  C.P.  of  a  rectangle  or  parallelogram  with  a  side  in  the 
surface  is  at  j  of  the  depth  of  the  lower  side;  of  a  triansle  with  a 
vertex  in  the  surf  ace  and  base  horizontal  is  Jof  the  depth  of  the  base; 
but  if  the  base  is  in  the  surface,  the  C.P.  is  at  half  the  depth  of  the 
vertex;  as  on  the  faces  of  a  tetrahedron,  with  one  edge  in  the 
surface. 

The  core  of  an  area  is  the  name  given  to  the  limited  area  round 
its  C.G.  within  which  the  C.P,  must  lie  when  the  area  is  immersed 
completely;  the  boundary  of  the  core  b  therefore  the  locus  of  the 
antipodes  with  respect  to  the  momental  ellipse  of  water  lines  which 
toucb  the  boundary  of  the  area.  Thus  the  core  of  a  circle  or  an 
ellipse  is  a  concentric  circle  or  ellipse  of  one  quarter  the  sise. 

The  C.P.  of  water  lines  passing  through  a  fixed  point  lies  on  a 
straight  line,  the  antipolar  of  the  point;  and  thus  the  core  of  a  tri- 
angle fa  a  similar  triangle  of  one  quarter  the  size,  and  the  core  of  a 
parallelogram  is  another  parallelogram,  the  diagonab  of  which  are 
the  midffle  third  of  the  median  lines. 

In  the  design  of  a  structure  such  as  a  tall  reservoir  dam  it  is 
important  that  the  line  of  thrust  in  the  material  should  pass  inside 
the  core  of  a  section,  so  that  the  material  should  not  be  in  a  state 
of  tension  anywhere  and  so  liable  to  open  and  admit  the  water. 

17,  Eguiiibrium  attd  Stability  of  a  Skip  or  Floating  Body. 
The  Metacmtre. — The  prindple  of  Archimedes  in  S  12  leads 
immediately  to  the 
conditions  of  equili- 
brium of  a  body  sup- 
ported freely  in  fluid, 
like  a  fish  in  water  or 
a  balloon  in  the  air, 
or  like  a  ship  (fig.  3) 
floating  partly  im- 
mersed in  water  and 
the  rest  in  air.  The 
body  is  in  equili- 
brium under  two 
forces:-(i.)  its 
Fig.  3.  weight     W     acting 

vertically  downward 
through  G,  the  C.G.  of  the  body,  and  (ii.)  the  buoyancy  of  the 
fluid,  equal  to  the  weight  of  the  displaced  fluid,  and  acting 
vertically  upward  through  B,  the  C.G.  of  the  di^taced  fluid; 
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for  equilibrium  these  two  forces  must  be  equal  and  opposite  ii 


the  i 


The  conditions  of  equilibrium  of  a  body,  floating  like  a  ship 
on  the  surface  of  a  liquid,  are  therefore: — 

(L)  the  weight  of  the  body  must  be  less  than  the  weight  of  the 
total  volume  of  liquid  it  can  displace;  or  else  the  body  wiU  dnk 
to  the  bottom  of  the  liquid;  the  diflerence  of  the  weights  is 
called  the  "  reserve  of  buoyancy." 

(ii.)  the  weight  of  liquid  which  the  body  displaces  in  the 
position  of  equilibrium  is  equal  to  the  weight  W  of  the  body;  and 

(iii.)  the  C.G.,  B,  of  the  liquid  displaced  and  G  of  the  body, 
must  lie  in  the  same  vertical  line  OB. 

18.  In  addition  to  satisfying  these  conditions  of  equilibrium, 
a  ship  must  fulfil  the  further  condition  of  stability,  so  as  to  keep 
upright;  if  displaced  slightly  from  this  position,  the  forces 
called  into  play  must  be  such  as  to  restore  the  ship  to  the  upright 
again.  The  stability  of  a  ship  is  investigated  practically  by 
inclining  it;  a  weight  is  moved  across  the  deck  and  the  angle  is 
observed  of  the  heel  produced. 

Suppose  P  tons  is  moved  c  ft.  across  the  deck  of  a  ship  of  W  tons 
displacement;  the  C.G.  will  move  from  G  to  Gi  the  reduced  distance 
GiGi-c(P/W);  and  if  B,  called  the  centre  of  buoyancy,  moves 
to  Bi^  along  the  curve  of  buoyancy  BBj,  the  normal  of  this  curve  at 
Bi  will  be  the  new  vertical  B|Gi,  meeting  the  old  vertical  in  a  point 
M,  the  centre  of  curvature  of  BBi,  called  the  metacentre. 

If  the  ship  heels  through  an  angle  fl  or  a  slope  of  I  in  m, 

GM-GG,cotfl  =  mc(P/%'),  (i) 

and  GM  is  called  the  metacentric  height;  and  the  ship  must  be 
ballasted,  so  that  G  lies  below  M.  If  G  was  above  M,  iJie  tangent 
drawn  from  G  to  the  evolute  of  B ,  and  normal  to  the  curve  of  bum'ancy, 
would  give  the  vertical  in  a  new  position  of  equilibrium.  Inus  m 
H.M.S.  "  Achilles  "  ot  9000  tons  displacement  it  was  found  that 
moving  30  tons  across  the  deck,  a  distance  of  ^  ft.,  caused  the  bob 
of  a  pendulum  20  ft.  long  to  move  through  10  in.,  so  that 

GM=?fX4aXj^=2J4tt.; 


(2) 

(3) 


In  a  diagram  it  is  conducive  to  clearness  to  draw  the  ship  in  one 
position,  and  to  incline  the  water-line;  and  the  p^e  can  be  turned 
if  it  is  desired  to  bring  the  new  water-line  horizontal. 

Suppose  the  ship  turns  about  an  axis  through  F  in  the  water-line 
area,  perpendicular  to  the  plane  of  the  paper;  denoting  by  y  the 
distance  of  an  element  ifA  if  the  water-line  area  from  the  axis  of 
rotation,  the  change  of  displacement  is  SydA  tan  fl,  so  that  there  fa 
no  change  of  diWiacement  if  lydA^o,  that  is,  if  the  axfa  passes 
through  the  C.G.  of  the  water-line  area,  which  we  denote  by  F 
and  call  the  centre  of  flotation. 

The  righting  couple  of  the  wedges  of  immersion  and  emersion 
will  be 

■Laydh  tan  S.y-io  tan  er/dA  -jb  tan  fl.Ai'  ft.  tons,       (4) 
VI  denoting  the  density  of  water  in  tons/ft.*,  and  WoivV,  for  a 
displacement  of  V  ft.* 

This  couple,  combined  with  the  original  buoyancy  W  through  B, 
is  equivalent  to  the  new  buoyancy  through  B,  so  that 

W.BBi-ttAA'tantf,  (5) 

BM-BBicot«-AJt<A',  (6) 

giving  the  radius  of  curvature  BM  ot  the  curve  of  buoyancy  B,  in 
terms  of  the  displacement  V,  and  Ajf  the  moment  of  inertia  of  the 
water-tine  area  about  an  axis  through  F,  perpendicular  to  the  plane 
of  displacement. 

An  inclining  couple  due  to  moving  a  weight  about  in  a  ship  will  heel 
the  ship  about  an  axis  perpendicular  to  the  plane  of  the  couple,  only 
when  this  axis  is  a  principal  axis  at  F  of  the  momental  ellipse  of 
the  water-line  area  A.  For  if  the  ship  turns  through  a  small  angle  # 
about  the  line  FF',  then  hi,  &■,  the  C.G.  of  the  wedge  of  immersion 
and  emersion,  will  be  the  C.P.  with  respect  to  FF'  of  the  two  parts  of 
the  water-line  area,  so  that  fciii  will  be  conjugate  to  FF'  with  respect 
to  the  momental  ellipse  at  F. 

The  naval  architect  distinguishes  between  the  stability  of  form, 
represented  by  the  righting  couple  W.BM,  and  th^ stability  of  baliast' 
ing,  represented  by  W.BG.  Ballasted  with  G  at  B,  the  righting 
couple  when  the  ship  is  heeled  through  e  is  given  by  W.BM.tanS;  but 
if  weights  inside  the  ship  are  raised  to  bring  G  above  B,  the  righting 
couple  is  diminished  by  W.BG.  tan  8,  so  that  the  resultant  righting 
couple  is  W.GM.  tan  8.  Provided  the  ship  is  designed  to  float 
upright  at  the  smallest  draft  with  no  load  on  board,  the  stability 
at  any  other  draft  of  water  can  be  arranged  by  the  stowage  of  the 
weight,  high  or  low. 

19.  Proceedii^  as  in  S  16  for  the  detenninatbn  of  the  C.P.  ot  a, 
area,  the  same  argument  will  show  that  an  inclining  ti      '     ' 
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the  movement  of  a  weight  P  through  a  distance  c  will  cause  the  ship 
to  heel  through  an  angle  6  about  an  axis  FF'  through  F,  which  is 
conjugate  to  the  direction  of  the  movement  of  P  with  respect  to  an 
ellipse,  not  the  momcnial  ellipse  of  the  water-line  area  A,  but  a 
confocal  to  it,  of  squared  semi-axes 

q'-AV/A,  6>-SV/A,  (i) 

h  denoting  the  vertical  height  BG  between  C.G.  and  centre  of 
buoyancy.  The  varying  direction  of  the  inclining  couple  Pc  may  be 
realizedbyswingingtheweight  Pfromacraneontlieship,  inacircleof 
radius  c.  But  if  the  weight  P  was  lowered  on  the  ship  from  a  crane 
on  shore,  the  vessel  would  sink  bodily  a  distance  P/wA  if  P  was 
deposited  over  F;  but  deposited  anywhere  else,  say  over  Q  on  the 


FK=(fe'-ftV/A)/FQsinQFF'  (2) 

through  an  angle  #  or  a  slope  of  one  in  m,  given  by 

where  k  denotes  the  radius  ot  gyration  about  FF'  of  the  water-lioe 
area.  Burning  the  coal  on  a  voyage  has  the  reverse  effect  on  a 
steamer. 

Hydrodynamics 
20.  In  considering  the  motion  of  a  fluid  we  shall  suppose  it 
non-viscous,  so  that  whatever  the  state  of  motion  the  stress 
across  any  section  is  normal,  and  the  principle  of  the  normality 
and  thence  of  the  equality  of  fluid  pressure  can  be  employed,  as 
in  hydrostatics.  The  practical  problems  of  fluid  motion,  which 
are  amenable  to  mathematical  aoalysb  when  viscosity  is  taken 
into  account,  arc  excluded  from  treatment  here,  as  constituting 
a,  separate  branch  called  "hydrauhcs"  (?.b.).  Two  methods  are 
employed  in  hydrodynamics,  called  the  Eulerian  and  Lagrangian, 
although  both  are  due  originally  to  Leonhard  Euler.  In  the 
Eulerian  method  the  attention  is  fixed  on  a  particular  point  of 
space,  and  the  change  is  observed  there  of  pressure,  density 
and  velocity,  which  takes  place  during  the  motion;  but  in  the 
Lagrangian  method  we  follow  up  a  particle  of  fluid  and  observe 
how  it  changes.  The  first  may  be  called  the  statistical  method, 
and  the  second  the  historical,  according  to  J.  C.  MaxweU.  The 
Lagrangian  method  being  employed  rarely,  we  shall  confine 
ourselves  to  the  Eulerian  treatment. 

The  Etdtrian  Form  of  the  Equations  of  Motion. 

31.  The  first  equation  to  be  established  is  the  equation  of 

continuity,  which  expresses  the  fact  that  the  increase  of  matter 

within  a  fixed  surface  is  due  to  the  flow  of  fluid  across  the  surface 

In  a  straight  uniform  current  of  fluid  of  density  p,  flowing  with 
velocity  g,  the  flow  in  units  of  mass  per  second  across  a  plane  area  A, 
placed  in  the  current  with  the  normal  of  the  plane  making  an  angle  0 
with  the  velocity,  is  0A9  cos  8,  the  product  of  the  density  p,  the  area 
A,  and  q  cos  9  the  component  velocity  normal  to  the  plane. 

Generally  if  S  denotes  any  closed  surface,  fixed  in  the  fluid,  M  the 
mass  of  the  fluid  inside  it  at  an^  time  t,  and  9  the  angle  which  the 
outward-drawn  normal  makes  with  the  velocity  q  at  that  point, 

iM/dt =rate  of  increase  of  fluid  inside  the  surface,  (i) 

=  flux  across  the  surface  into  the  interior 
^-//pgcosedS, 
the  int^ral  equation  of  continuity. 

[n  the  Eulerian  notation  «,  v,  m  denote  the  components  ot  the 
velocity  g  parallel  to  the  coordinate  axes  at  any  point  (x,  y,  z)  at  l' 
time  t\  u,  V,  w  are  functions  of  x,  y,  z,  i,  the  independent  variabli 
and  d  is  used  here  to  denote  partial  differentiation  with  respect  ., 
any  one  of  these  four  independent  variables,  all  capable  of  varying 
oneat  a  time. 

To  transfer  the  integral  equation  into  the  differential  equation  of 
continuity,  Green's  transformation  is  required  again,  namely, 

OT  individually 

JJ/|jrfjJ,.//(MS (3) 

where  the  integrations  extend  throughout  the  volume  and  over  the 
surface  of  a  closed  space  S;  /,  m,  n  denoting  the  direction  cos' 
of  the  outward-drawn  normal  at  the  surface  element  dS.  and  {, 
any  continuous  functions  of  x,  y.  i. 

The  integral  equation  of  continuity  (i)  may 
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(4) 


which  becomes  by  Green's  transformation 

""       d{,pn)     dips)  ,d!;yjj)\ 


fn& 


33.  The  equations  of  motion  can  be  established  in  a  similar 
way  by  considering  the  rale  of  increase  of  momentum  in  a  fixed 
directioa  of  the  fluid  inside  the  surface,  and  equating  it  to  the 
momentum  generated  by  the  force  acting  throughout  the  space 
S,  and  by  the  pressure  acting  over  the  surface  S. 

Taking  the  fixed  direction  parallel  to  the  axis  of  *,  the  time-rate' 
of  increase  of  momentum,  due  to  the  fluid  which  crosses  the  surface,  is 

-Cfpuq  cos  9rfS  =  -n'yp«'+mpi«+np«w)dS,  (1) 

which  by  Green's  transformation  is 

The  rate  of  generation  of  momentum  in  the  interior  of  S  by  the 
component  of  force,  X  per  unit  mass,  b 

jfSpXdxdydn.  (3)    ■ 

and  by  the  pressure  at  the  surface  S  is 

-fSlpdS  =  ~fjf^ydz.  (4) 

lation. . 

icrease  of  momentum 

fffiiglbdyd.:  (5) 

and  (S)  is  the  sum  of  (0.  (a),  (3).  (4).  so  that 

j'j'j'(*!'+^'+^'+^-»X+gi.i)rf.-o,       (6) 

leadii^  to  the  differential  equation  of  morion 

with  two  simitar  equations. 

"The  absolute  unit  of  force  is  employed  here,  and  not  the  gravitation 
unit  of  hydrostatics;  in  a  numerical  application  it  is  assumed  that 
C.G.S.  units  are  intended. 

These  equations  may  be  simplified  slightly,  usii^  the  equation  of 
continuity  (5)  £  21 ;  for 

dfiu  ,  dfiu'  ,  dfiuv  ,  dpuv> 

Idu  ,    du  ,   da  ,    du\ 

reducing  to  the  first  line,  the  second  line  vanishing  in  consequence  of 
the  equation  of  continuity;  and  so  the  equation  of  motion  may  be 


in  ,    du  ,   da  ,    du  _  ^   ^dp 

dv    ,      dv    ,     dv    ,      dv       ,r      T  dp 

die  ,     dio  ,    dvj  ,     dw  _  -7    I  db 
-di+''di+%+'"di^^-p-^- 


(II) 


33.  As  a  rule  these  equations  are  established  immediately 
by  determining  the  component  acceleration  of  the  fluid  particle 
which  ia  passing  tlirough  [x,  y,  z)  at  the  instant  I  of  time  con- 
sidered, and  saying  that  the  reversed  acceleration  or  kinetic 
reaction,  combined  with  the  impressed  force  per  unit  of  mass 
and  pressure-gradient,  will  according  to  d'Alembert's  principle 
form  a  system  in  equilibrium. 

To  determine  the  component  acceleration  of  a  particle,  suppose  F 
to  denote  any  function  of  i,  y,  s,  (,  and  investigate  the  time  rate  of  F 
for  a  moving  particle;  denoting  the  change  by  DF/d(, 

DF     ,,  F(x+iiSt.  y+vit.  z+wil.  t+St)-F(x.  y,  s,  () 

in- '  "■■ "-" — 


_JF  ,    dP.ttF 


dF. 


(1) 


and  D/tft  is  called  particle  differentiation,  ticcause  it  follows  the  rate 
of  change  of  a  particle  as  it  leaves  the  point  x,  y,  s;  but 

dVldl,  dFldx,  dFjdy,  dVldi  (2) 

represent  the  rate  of  change  of  F  at  the  time  /,  at  the  point,  * 
flxed  in  space. 
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The  components  of  acceleration  of  a  particle  of  fluid  are  conse- 
quently 

Db     du  ,    du  ,    d«  ,      du  ,,( 

Th     dv  ,     dv  ,    dv  ,       dv  /,» 

(5) 
leading  to  the  equations  of  motion  above. 

If  F  (i,  y,  I,  /)  ~o  represents  the  equation  of  a  surface  containir ; 
always  the  same  particles  o(  fluid, 

DF  d¥  ,    dp,    dF  ,    dF  ,^, 

-3^=0,  ov-^+u-^+^+«>-^=o.  .  (6) 

which  is  called  the  differential  equation  of  the  bounding  surfing. 
A  bounding  surface  is  such  that  there  is  no  flow  of  fiuid  across  it, 
as  expressed  by  equation  (6).  The  surface  always  contains  the  same 
fluid  inside  it,  and  condition  (6)  is  satisfied  over  the  complete  surface, 
as  well  as  any  part  of  it. 

But  tuibulence  in  the  motion  will  vitiate  the  principle  that  a 
bounding  surface  will  always  consist  of  iJie  same  fluia  particles, 
as  we  see  on  the  surface  of  turbulent  water. 

34.  To  integrate  the  equations  of  motion,  suppose  the  impressed 
force  is  due  to  a  potential  V,  such  that  the  force  in  any  direction  is  the 
rate  o(  diminution  of  V,  or  its  downward  gradient ;  and  then 

X=-dV/dx,  Y  =  -dVldy,  Z=-(iV/<fa;  (i) 

and  putting 
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2t, 


m 


l+g+g-  (3' 

the  equations  of  motion  may  be  written 

g-«+,»,+g-o,  (4) 

lip        ,  ,      ^  ,  JH 

3j-a«.(+2i.f+3^-o,  (5) 

§:-=«,+»{+§-.,  (6) 

whnc 

H-/#/p+V+ig',  (7) 

S'=»'+o»+t£.>,  (8) 

and  the  three  terms  in  H  may  be  called  the  pressure  head,  potential 
head,  and  head  of  velocity,  when  the  gravitation  unit  is  employed 
and  ig*  is  replaced  by  \(?li. 

Eliminating  H  between  (5)  and  (6J 

Dt    ,d«      dv    jiw  ,  ^  (du  ,  dv  ,  M\  ,  . 

and  combining  this  with  the  equation  of  continuity 

1  Dp   ,  du  ,  dir  ,  dw  ,     . 

with  two  »nular  equations. 
Putting 

"■-^H-^+J*.  (12) 

a  v&rUx  line  is  defined  to  be  such  that  the  tangent  is  in  the  direction 
of  u,  the  resultant  of  {,  ij,  f,  called  the  components  of  molecular 
rotation.  A  smalt  sphere  of  the  fluid,  if  frozen  suddenly,  would 
retain  this  angular  velocity. 

If  <u  vanishes  throughout  the  fluid  at  any  instant,  equation  (11) 
shows  that  it  will  always  be  zero,  and  the  fluid  motion  is  then  called 
irrolational;  and  a  function  *  exists,  called  the  velocity  function, 
such  that 

uix-\-vdy-^vidz  =  -d^,  (13) 

and  then  the  velocity  in  any  direction  Is  the  space-decrease  or 
dowTHward  gradient  of  4,. 

35.  But  m  the  most  general  case  it  is  possible  to  have  three 
functions  ^,  ^,  m  of  x,  y,  3,  such  that 

iidx+vdy+'Wdz^-diti-mdil',  (i) 

as  A.  Clebsch  has  shown,  from  purely  analytical  considerations 
iCrelU,  Ivi.);  and  then 

f=5d§7^.  i=5-3(r^'  ^'^WTW  ^'^ 

.^1    <i^,^<i4'    „     Jm  ,   dm  ,  Jm  .  , 

f^i+V^+frf^^o,    j^+^3^4.j-^=o,  (3) 


Putting 


H4t-.*.K, 

the  equations  of  motion  [4),  (5),  {6)  §  24  ca 

a  be  written 

f-^«+--^-.- 

and  therefore 

JK      dK      dK 

Equation  (5)  becomes,  by  a  rearrangement, 
dK.  di /dm  ,     dm  ,    dm  ,     dm\ 

+g(S+«g+-f+-S)- 'rt 

dK  d^  Dm  ,  dm  DJ- 

-d^-^sr+T^w'"----  ■■■■  w 

and  as  we  prove  subsequently  (S37)  that  the  vortex  linesare composed 
of  the  same  fluid  particles  tnroughout  the  motion,  the  surface  m  and 
•t  satisfies  the  condition  of  (6)  5  231  so  that  K  is  uniform  throughout 
the  fluid  at  any  instant,  and  changes  with  the  time  only,  and  so 
may  be  replaced  by  F(0- 

z6.  When  the  motion  is  sUady,  that  is,  when  the  velocity  at  any 
point  of  space  does  not  change  with  the  time, 

-^-ivt-i-2'm=o, (1) 

JK,    dK^  JK  dK,    dK,    dK. 

K=/rfWo+V+J8'  =  H  (3) 

is  constant  along  a  vortex  line,  and  a  slream  line,  the  path  of  a  fluid 
particle,  so  that  the  fluid  is  traversed  by  a.  series  of  H  surfaces,  each 
covered  b^  a  network  of  stream  lines  and  vortex  lines;  and  if  the 
motion  is  irrotational  H  is  a  constant  throughout  the  fluid. 

Taking  the  axis  of  x  for  an  instant  in  the  normal  through  a  point 
on  the  surface  H=constant,  this  makes  u=o,  {  =  0  1  and  in  steady 
motion  the  equations  reduce  to 

dH/(Ii'  =  ziif  —  2iMi  =  2guKn8,  (4) 

where  S  is  the  angle  between  the  stream  line  and  vortex  line;  and 


this  holds  for  their  projection 
perpendicular. 
In  plane  motion  (4)  reduces  to 


1  any  plane  to  which  dr  : 


idp,dV 


the  stream 
dH_  dig\g\ 


the  normal  acceleration. 

The  osculating  plane  of  a    .  ._.     .  .. 
the  resultant  acceleration,  the  direction  n 


du^    du  ,     du     digi       ^  ,  dio>   dH 


(7) 


and  when  g  is  stationary,  the  acceleration  is  normal  to  the  surface  H 
^constant,  and  the  stream  tine  is  a  geodesic. 

Calling  the  sum  of  the  pressure  and  potential  head  the  statical 
head,  surfaces  of  constant  statical  and  dynamical  head  intersect 
in  lines  on  H,  and  the  three  surfaces  touch  where  the  velocity  is 
stationary. 

Equation  (3)  is  called  Bernoulli's  equation,  and  may  be  interpreted 
as  the  balance-sheet  of  the  enet^  wnich  enters  ana  leaves  a  given 
tube  of  flow. 

If  homogeneous  liquid  is  drawn  oft  from  a  ve.ssel  so  lanfe  that  the 
motion  at  the  free  surface  at  a  distance  may  be  neglected,  then 
Bernoulli's  equation  may  be  written 

where  P  denotes  the  atmospheric  pressure  and  k  the  height  of  the 
free  surface,  a  fundamental  equation  in  hydraulics;  a  return  has 
been  made  here  to  the  gravitation  unit  of  hydrostatics,  and  Oe  is 
taken  vertically  upward. 

In  particular,  for  a  jet  issuing  into  the  atmosphere,  where  p  =  P, 
'fl2g=h-z,  (9) 

or  the  velocity  of  the  jet  is  due  to  the  head  A— b  of  the  still  free 
surface  above  the  orifice;  this  is  Torricelli's  theorem  (1643),  the 
foundation  of  the  science  of  hydrodynamics. 

27.  Uniplanar  MoHon. — In  the  uniplanar  motion  of  a  homogeneous 
liquid  the  equation  of  continuity  reduces  Co 

so  that  we  can  put 

u=,-d4>!dy,   v=d4'ldx, 


(J) 
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when  V  >B  •  hinction  of  x,  y,  called  the  stream-  or  curiEnt- function  i 
interpreted  physically,  4'-H,  the  difference  of  the  value  of  ^  at  a 
fix«d  point  A  and  a  variable  point  P  is  the  flow,  in  ft.*/  second,  across 
any  curved  line  AP  (rom  A  to  P,  this  being  the  same  for  all  lines  in 
accordance  witk  the  continuity. 

Thus  if  d^i  is  the  increase  of  tl-  due  to  a  displacement  from  P  to  P', 
and  k  is  the  component  of  velocity  normal  to  PP',  the  flow  across 
PP'  is  Ji*-t.PP^  and  taking  PP'  parallel  to  Ox,  d^=-wtx;  and 
similarly  d^-'-vdy  with  PP'  parallel  to  Oy,  and  cenerally  d^ldi 
is  tlie  veloci^  across  is,  in  a  direction  turned  through  a  right  angle 
forward,  against  the  clock. 

In  the  equations  of  uniplanar  motion 
^^_dt    du 

■0  that  in  steady 
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J  ^  -TVi  suppose. 


(3) 


ction  of  ^. 
itatiunal, 

-g-|.-=-g-l!. 


(4) 


(5) 


(6) 


ly  point 
tsdirec- 


jultant  stream  function 


so  that  ^  and  ^  are  conjugate  functions  of  x  and  y, 

*+i^-/(': +?»■),  vV=o.  W^ 
or  putting 

*-l-(K-w,  x+yi-t,  »=/(»). 

The  curves  ^-constant  and  it— constant  form  an  ortht^onal 
system;  and  the  interchange  of  ^  and  if  will  give  a  new  state  of 
uniplanar  motion,  in  which  the  velocity  at  every  point  is  turned 
through  a  right  angle  without  alteration  of  magnitude. 

For  instance,  in  a  uniplanar  flow,  radially  inward  towards  0,  the 
flow  across  any  circle  of  radius  r  bdng  the  same  and  denoted  by 
3rm,  the  velocity  must  be  nt/r,  and 

*-mlogr,  il.~me.   *+i;i"-m  log  w*    w-mlogi.       (7) 

Interchanging  these  values 

if-wlogr,    ♦-»»,    if+*i-mlogn!«  (8) 

gives  a  state  of  vortex  motion,  circulating  round  Ox,  called  a  straight 
or  columnar  vortex. 

A  unzle  vortex  will  remain  at  rest,  and  cause  a  velocity  at  any 
invenely  as  the  distance  from  the  axis  and  perpendicular  to  '' 
tion  i  analogous  to  the  magnetic  field  of  a  straight  electric  cu 

If  other  vortices  are  present,  any  one  may  be  sui^wsed 

with  the  velocity  due  to  the  others,  the  '■— 

being 

^-Zm  k^r—log  Ilm;  (9) 

the  path  of  a  \'ortex  Is  obtained  by  equating  the  value  of  ^  at  the 
vortex  to  a  constant,  omitting  the  r»  of  the  vortex  itself. 

When  the  liquid  is  bounded  by  a  cylindrical  surface,  the  motion 
of  a  vortex  inside  may  be  determined  as  due  to  a  series  of  vortex- 
images,  so  arranged  as  to  make  the  flow  zero  across  the  boundary. 

For  a  plane  boundary  the  image  is  the  optical  reflection  of  the 
vortex.  For  example,  a  pair  of  equal  opposite  vortices,  moving  on 
a  line  parallel  to  a  plane  boundary,  will  have  a  corresponding  pair 
of  images,  forming  a  rectangle  of  vortices,  and  the  path  of  a  vortex 
will  be  the  Cotes  spiral 

rsin  iB=2a,  or  x-'+y-*=a-';  (10) 

this  is  therefore  the  path  of  a  ^ngle  vortex  in  a  right-angled  comer ; 
and  generally,  if  the  angle  of  the  corner  is  ir/n,  the  path  is  the  Cotes' 

raianS^na.  (11) 

A  ungle  vortex  in  a  circular  cylinder  of  radius  a  at  a  distance  e 
from  the  centre  will  move  with  the  velocity  due  to  an  equal  oppodte 
image  at  a  dbtance  a'le,  and  so  describe  a  arcle  with  velocity 

»«e/(a'-e')in  the  periodic  time  3w(_a*-(?)lm.  (la) 

Conjugate  functions  can  be  employed  also  for  the  motion  of  liquid 
in  a  thin  sheet  between  two  concentric  spherical  surfaces ;  the  com- 
ponents of  velocity  along  the  meridian  and  parallel  in  colatitude  8 
and  longitude  X  can  be  written 

(13) 


d4  ,     1    #       1     d4i 


«-|-^i=F(tanl*.e*'). 


satisfy  the 
(I) 


tV^'o,  throughout  the  liquid; 
^-constant,  over  any  fixed  boundary;  (a) 

di^lds  =•  normal  velocity  reversed  over  a  solid  boundary,     (3) 
M  that,  if  the  solid  is  movii^c  with  velocity  U  in  the  direction  Ox, 
d'^/di~—l}4yldi,t>t  ifi-l-U?' constant  over  the  movii^  cylinder; 


liquid  past  t        . 

velocity  V  along  Oy ;  and  generally 

i^'^i+Vy-Vx  {4) 

is  the   relative  stream-function,   constant  over  a  solid  boundary 
moving  with  components  U  and  V  of  velocity. 

If  the  liquid  is  stirred  up  by  the  rotation  R  (rf  a  cylindrical  body, 
dit/iff""  normal  velocity  reversed 


-^%'^y^- 


(5) 


*+iR(^+/)-*',  (6) 

r  the  boundary;  and  ^/'  is  the  current-function  of 
the  relative  motion  past  the  cylinder,  but  now 

\™^-|-2R=o,  (7) 

throupihout  the  liquid. 

Inside  an  equilateral  triangle,  for  instance,  of  height  h, 

lf.'--aRaP7/A,  (8) 

where  a,  0, 1  are  the  perpendiculars  on  tbe  sides  of  the  triangle. 

In  the  general  case  ^'  — ^-l-Uy- Vu-l-iRjj^-i-)')  is  the  relative 
stream  function  for  velocity  components,  U,  V,  R. 
3^.  Exampit  I. — Liquid  motion  past  a  circular  cylinder. 
Consider  the  motion  given  by 

»-U(.+oV>).  (1) 

no  that  #-u{r+^coi9=u{i+^*,  (j) 

Then  ^=0  over  the  cylinder  r=o,  which  may  be  conudered  a  fixed 
post;  and  a  stream  line  past  it  along  which  ^^Uc,  a  constant,  is 
the  curve 

(r-^')Mne=c,  {«*+y)(y-c)-«'y-o,  {3) 

a  cubic  curve  (C|). 

Over  a  concentric  cylinder,  external  or  internal,  of  radius  r»ft, 

*'.t+Uc-[u(i-g)+U,b,  (4) 

and  4''  ia  zero  if 

U,AJ-(o'-i*)/6';  (5) 

so  that  the  cylinder  may  swim  for  an  instant  in  the  liquid  without 
distortion,  with  this  velocity  Ui;  and  lu  in  (i)  will  give  the  liquid 
motion  in  the  interspace  between  tbe  fixed  cylinder  r  =  a  and  the 
concentric  cylinder  f  =  6,  moving  with  velocity  Ui. 

When  6-0,  U,-«.;  and  when  b-a,,  U|  =  -U,  so  that  at 
infinity  the  liquid  is  streaming  in  the  direction  xO  with  velocity  U. 


w-Va'lt,  (6) 

♦  -U(oVr)co8fl-     Ua'xK:fi+y).  (7) 

^=  -U(.Vr)  sin  fl Uo»y/(a'-)-j»),  (8) 

giving  the  motion  due  to  the  passage  of  the  cylinder  r^a  with 
velocity  U  through  the  origin  O  in  the  direction  Ox. 
If  the  direction  of  motion  makes  an  angle  t'  with  Ox, 


d4,!Ap      2xy 


aie,   9=i»', 


(9) 


(") 


on  the  radius  of  curvature  is  io'/(y— le),  which  shows  that  the  curve 
is  aa  Elastica  or  Lintearia.    Q.  C.  Maxwell,  CeUecled  Works,  a.  308.) 
If  ^  denotes  the  velocity  function  of  the  liquid  filling  tbe  cylinder 
T=b,  and  moving  bodily  with  it  with  velocity  Ui, 

*i=-V,x,  C12) 

and  over  the  separating  surface  r^h 

*     u  / ,  I  g^  A+'^.  i,x\ 

5,      TTii'+W^TP-  "3) 

and  this,  by  S  36,  is  also  the  ratio  of  the  kinetic  energy  in  the  annular 
interspace  between  the  two  cylinders  to  the  kinetic  enei^  of  the 
liquid  moving  bodily  in^de  r  —  b. 

Consequently  the  inertia  to  overcome  in  moving  the  cylinder 
T=b,  solid  or  liquid,  is  its  own  inertia,  increased  by  the  inertia  of 
liquid    (o'-|-f)/{o'-i')   times   the   volume   of   the   cylinder   fb; 
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accderadon  tHJIdi,  given  by 

B'+frfU 
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a  Idnetic  reaction  t 


if  M'  denotes  the  mass  of  liquid  displaced  by  unit  length  of  the 
cylinder  r-i.    In  particular,  when  a "oo,  the  extra  inertia  ie  M'. 

When  the  cylinder  r^a  is  moved  with  velocity  U  and  r~b  with 
velocity  Ui  along  Ox, 

♦  -     Up^(^+r)cos*-U,p^,(f+7)cos9.         {15) 

*=-V^{T'r)^0'V,^{r-f)AuB:        (16) 
and  nmilarly,  with  velocity  components  V  and  V|  along  Oy 

♦  -     V5i,(^+f)di.>-V,j!^(r+i')»iiJ,         (17) 

*-    l'j^(''-')«>"+v.!i?3.('-T)'»"i       ("1 
and  then  for  the  resultant  motion 


-(U,'+V,')j 


(19) 


The  resultant  impulse  of  the  liquid  on  the  cylinder  is  given  by  the 
component,  over  r=a  ({  36), 


X-/rtc»«.»B.Tre'(u^±^U,^)!         (JO) 


:,«ff(u5J 


theintenpaL_. , 

Then,  if  the  out»de  cylinder  is  free  t( 

Xi-o, 


(31) 
of  the  liquid 


(33) 


But  if  the  outside  cylinder  is  moved  with  velocity  Ui,  and  the 
innde  cylinder  is  solid  or  filled  with  liquid  of  density  a, 

V  .IT    U,  2plf 

X=-rw'U,  JJ  -p(Jl+^{+„(JLfll). 

U-Ui  (p-«)(V-af) 

and  the  inwde  cylinder  starts  forward  or  backward  with  respect  to 
the  outside  cylinder,  according  as  p>  or  <<r. 

30,  The  expression  for  w  in  (i)  }  29  may  be  increased  by  the 
addition  of  the  term 

im  log  a— ptf  +  im  log  r,  (i) 

representing    vortes    motion   c(h:ulatii^    round    the    annulus    of 

Considered  by  itself,  with  the  cylinders  held  fixed,  the  vortex 
sets  up  a  circumferential  velocity  »»/r  on  a  radius  r,  so  that  the 
angular  momentum  of  a  circular  filament  of  annular  cross  section  d\ 
is  pmdA,  and  of  the  whole  vortex  is  pmrffe'— a'). 

Any  circular  filament  can  be  started  from  rest  by  the  application 
of  a  circumferential  impulse  Kprndr  at  each  end  of  a  diameter;  so 
that  a  mechanism  attached  to  the  cylinders,  which  can  set  up  a 
uniform  distributed  impulse  rpm  across  the  two  parts  of  a  diameter 
in  the  liquid,  iriU  generate  the  vortex  motion,  and  react  on  the 
cylinder  with  an  impulse  couple— pMi**  and  pmi-i",  having  re- 
sultant /iBnr(6'— o'),  and  this  couple  is  infinite  when  b^-aa,  as  the 
ai^:ulaT  momentum  of  the  vortex  ia  infinite.  Round  the  cylinder 
r  «a  held  fixed  in  the  U  current  the  liquid  streams  past  with  velocity 

j'-aUsinfl+m/o;  (2) 

and  the  loss  of  head  due  to  this  increase  of  velocity  from  U  to  g'  is 

(3) 


^U'^(aUBintf+»t/ffl)'-U* 


so  that  cavitation  will  take  place,  unless  the  head  at  a  great  distance 
ezixeds  this  loss. 

The  resultant  hydrostatic  thrust  across  any  diametral  plai 
of  the  cylinder  srill  be  modified,  but  the  only  term  in  the  lo 
of  head  which  exerts  a  resultant  thrust  on  the  whole  cylinder  is 
2BiU  sin  ejga,  and  its  thrust  is  arptnU  absolute  units  in  the  direction 
Cy,  to  be  counteracted  by  a  support  at  the  centre  C ;  the  liquid  is 
streaming  part  f —  o  with  velocity  U  reversed,  and  the  cylinder  is 
surrounded  by  a  vortex.  Similarly,  the  streaming  velocity  V 
reversed  will  give  rise  to  a  thrust  aipmV  in  the  direction  «C. 

Now  if  the  cylinder  is  released,  and  the  components  U  andV 
reversed  so  as  to  become  the  velocity  of  the  cylinder  with  respect 


space  filled  with  liquid,  and  at  rest  at  infinity,  the  cylinder  will 
experience  components  of  force  per  unit  length 

(i.)  —2wfmV,    arpmU,  due  to  the  vortex  motion; 

(ii.)  — Tptf^,  -rpo"^,  due  to  the  kinetic  reaction  of  the  liquid; 

(iii.)        o,  —i(<r—(>)o'£,  due  to  gravity, 
taking  Oy  vertically  upward,  and  denoting  the  density  of  the  cylinder 
by  v;  so  that  the  equations  of  motbn  are 

x«,>g--rpa^2rp«V.  (4) 

waf^-  -wp^+3wpmV-w{,-fi)aU.  (5) 

or,  putting  m  -a'ai,  so  that  the  vortex  velocity  is  due  to  an  ai^lar 
velocity  w  at  a  radius  a,  , 

(a+p)rfU/A+2p«V  =0,  (6) 

(a+p)dV/dt-2po>\J  +  (,''-fi)e'0-  (7) 

Thus  with  e'o,  the  cylinder  will  describe  a  circle  with  angular 
velocity  3p<i>J(r-\-p),  so  that  the  radius  is  {r+p)v/2pa,  it  the  velocity 
■    -    With  -' ' .----  -r  .^-  ----.---  -    .....'' 


the  propagation  of  ripples 


igular  velocity  of  the  cylinder 

way  the  velocity  may  Be  calculates  of  the  pr 

and  waves  on  the  surface  of  a  vertical  whirlpool 

Restoring  a  will  make  the  path  of  the  cylinder  a  trochoid ;  and 
so  the  swerve  can  be  explained  of  the  ball  in  tennis,  cricket,  base- 
ball, or  golf. 

Another  explanation  may  be  given  of  the  sidelong  force,  arising 
from  the  velocity  of  liquid  past  a  cylinder,  which  is  encin:led  by  a 
vortex.  Taking  two  planes  x"  ^b,  and  considering  the  increase  of 
momentum  in  the  liquid  between  them,  due  to  the  entry  and  exit 
of  liquid  momentum,  the  increase  across  dy  in  the  direction  O^, 
due  to  elements  at  P  and  P'  at  opposite  ends  of  the  diameter  PP',  is 
pdy  (JJ   -   Uo'r^cos2e+mr-'sinfl)(Ua'r*sin2e+«»|-icos8) 

+  pdy  (-U-)-UaVcos29+mr-'sine)(Ua'r-'sin3e-mr-'cosff) 

-afldymUr-"{c08e-oV-»cos3*),  (8) 

and  with  y=&  tan  e,  f =b  sec  9,  this  b 

api«Ui»{i-fl"6->cos3flco9*),  (9) 

and  int^rating  between  the  limits  fl=  *i«,  the  resultant,  as  bciore, 

is  2Tp»lU. 

31.  Examfde  2. — Cmtfocal  Elliptic  Cylinders. — Employ  the  elliptic 
coordinates  q,  {,  and  f— 1|+£*,  such  that 

z-cch},  j:-echi|COsS,j'=csh),sinf;  (1) 

then  the  curves  for  which  q  and  i  are  constant  are  confocal  ellipses 
and  hyperbolas,  and 

-ic>(ch2i(-COS2{)-rir,-0D*,  {a) 

if  OD  is  the  semi-diameter  conjugate  to  OP,  and  ft,  ft  the  focal 

distances, 

r.,r,  =  c(ch,±cos^):  {3) 

^  =  «*-|.ji=t»(ch'u-s.n'£) 

-ic»(ch2n+COS2f).  (4) 

Consider  the  streaming  motion  pven  by 

w-Mchcr-T).  •y  =  o+P(",  (5) 

*-MchC,-a)costt-«.   *-»»sh(i,-«)sinCt-«.  (6) 

■  Then  ^-o  over  the  ellipse  ij-o,  and  the  hyperbola  S=A  so  that 

these  may  be  taken  as  fixed  boundaries;  and  lA  is  a  constant  on  a  C 

Overanyellipseq,  moving  with  components  U  and  V  of  velocity, 

*'-V'+Uy-V*=[mshC,-a)cosjI-|-Ueshfl]sinf 

-[«3h(>,-a)^n^-t-Vech,]cosi;      (7) 
so  that  ^'  -o,  if 

U  -  -2-S^^cos  9.  V  -  -  ^^^^^^'^  ff.         (8) 

having  a  resultant  in  the  direction  PO.  where  P  is  the  intersection  of 
an  ellipse  <i  with  the  hyperbola  P;  and  with  this  velocity  the  ellipse 
q  can  be  swimming  in  the  liquid,  without  distortion  for  an  instant. 

At  infinity 


U  - -"<-^K>s  fl  = -^^^cos  A 


V---«-"8ii 


-S+5^" 


(9) 


a  and  6  denoting  the  semi-axes  of  the  ellipse  a;  so  that  the  liq^uid  is 
streaming  at  infinity  with  velocity  Q=-m/(a-fi)  in  the  direction  of 
the  asymptote  of  the  hyperbola  fl. 

An  ellipse  interior  to  ij  =  a  will  move  in  a  direction  opposite  to 
the  exterior  current ;  and  whenfl-o,U-«,  but  V -=  {i»/c)  sh  •  sin  ^. 

Negative  values  of  ij  must  be  intapreted  by  a  streaming  motion 
ona  parallel  plane  at  a  level  slightly  different,  as  on  a  double  Riemann 
sheet,  the  stream  passing  from  one  sheet  to  the  other  across  a  cut 
S5'  joining  the  foci  S.  S'.    A  diagram  has  been  drawn  by  Lol.  K.  L. 
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Thn  romponcni*  of  the  liquid  velocity  9.  tn  the  direction  of  the 
nurmal  of  the  ellipse  i)  and  hyperbola  {,  arc 

-wJ-'Bh()rB)co3{t-i8),mJ-*ch(r^)Bin(i-«,  (lo) 

The  velocity  q  ii  lero  in  a  rorner  where  the  hyperbola  /J  cuts  the 
I'llipm;  a;  and  roiincl  the  ellipse  a  the  velocity  g  reaches  a  m 
when  the  tangcnC  has  turned  through  a  right  angle,  and  then 

n.  .>^  tch  2n-co«  affl  .  ,    , 

and  the  condition  can  be  inferred  when  cavitation  begins. 
With  jJ-«,  the  strrani  i»  parallel  to  xo,  and 
^-ffich(r-<>)cosf 
-  -  Ue  ch{ir")8hiiC08  (/thCij-ol  (la) 

over  the  cylinder  q,  and  an  in  (13]  t  39, 

*i--Ujc— UechncoBj,  (13) 

(or  liquid  filling  the  cylinder;  and 

(14) 
nver  the  iurfnce  of  tj;  so  that  parallel  to  O*,  the  effective  inertia 


* .     th  n 

«i    th(i|-B)' 


Similarly,  parallel  to  Ojr,  the  increase  of  effective  inertia  is 
M'/th  n  th(.i-a),  redueinp  to  M'/thn-M'M).  when  o-oo,  and 
the  liquid  extends  to  infinity. 

33.  Next  conaidcr  the  motion  given  by 

♦  -«  eh  3U-«)»in3t,  ^  -  -m  sh  2(ij-«)cos  aj;  (i) 

in  which  ^-o  over  the  ellipse  a,  and 

-t-m  Bh  a(«-o)+iMcos  at+iRe*  ch  a,,        (a) 
which  in  constant  over  the  ellipse  q  if 

iRe*-»iBh3(,-o);  (3) 

BO  that  thit  ellipse  cnn  be  rotating  with  this  angular  velocity  R  for 
on  instant  without  distortion,  the  ellipse  a  being  fixed. 
For  the  liquid  filling  the  interior  of  a  rotating  elliptic  cylinder  of 


»r'/a"+y/*'-i. 


(6) 


with  vVi'-- 3K— 3»»i(i/a'  +  i/6';. 

,._ik(,ti-j,.Ufti-6.)/(ai+6»), 

The  velocity  of  K  liquid  particle  is  thus  (o*—  ii')l(a'+l^)  of  what 
it  would  be  if  the  liquid  was  frocen  and  rotating  bodily  with 
tjie  ellipse;  and  so  the  effective  ang;ular  inertia  of  the  liquid  is 
fa»— 6»)'  (ii'+ft")'  of  the  solid;  and  the  effectiw  radius  of  gyration, 
solid  and  liquid,  is  given  by 

»'-l(«'+fc').and  Ka^-mi"* +!>')■  (7) 

For  the  liquid  in  the  interspace  between  a  and  q, 
♦  ^  w  ch  afyl  sin  at 


♦."iRf'shJqsinatta"-i'),i,o'+i*) 
>i  thi(q-«)ihaq:  (8) 

and  the  cffccti\'e  k*  of  the  liquid  is  reduced  to 

lf'/thaC,.n)sha,.  (9) 

which  become*  )<''sh  afl-K"*-** )Mi  when  a-w.and  the  liquid 
$urT\>und$  the  clUp»c  q  to  infinity. 

An  angular  wlm'ity   R,  which   gives  components  —  R^j  Rx  of 
0. ..-:•..•..,.  I — 1..  — 1^. 1 — '■-'"  •"rt  shearing  velocities,  — " 


V  to  a  body,  tun  l>e  resolved  ir 


IMr.tllcl  to  Ox.  pud  R  parallel  to  0\:  and  then  V-'ls  resolved  ii 
y, +»'■!.  such  tlwt  fi+iRx>  and  ^+iR,\'»    "  -  -- 


....  .  -  ,  .    ,  )ver   the 

Illsi^^^■,\c^■l^nde^ 

♦.+*.•- -l»Ru+j-i*''i'.(.iH''').  (10) 

*,+hi-    i«Rt:c+.«)'f.i..'+t=),  (n) 

a-id  for  the  intensimrr,  the  ellipse  «  being  fixed,  and  ot  revolving 
\,,ih  atiiiul.ir  wlovKv  R 

♦Hv'^'--S-K.^3(»-»+t'Hchs.+i)'sha(a.-B),    (1;) 
*!-i  y'-'-     (;H.-'shai.q-o+i:\oha«-iVsha(ai-o1,    113) 
s,'.M>;yiHi;  ilio  condition  that  ^i  aivl  f-,  ,in'  icro  ovor  i(  =  s,and  over 


tf,-^^Ri~■=iRi^^l•hi■,^-^), 
^  +  iR.ii=-lKcVh  3m,  -  n. 


(14) 
('5> 


the  more  la^aeral  state  o(  mot  i.-in  may  be  anal\-£cd, 

r-MchJif— (VT-a-r*",  (16I 

sfi-o.n:s  MMin  \v!t.vi;y  to  the  eonfocal  «\-siem: 
ui.irtl  a  i-ircuh»;i.n,  rcprescT-ied  by  an  adiiitii-nol 


Similarly,  with 
the  function 


x+J«'=W[sin(f+Ti)] 


(17) 


(!*-*'  = 


(I) 


*=Qcshi(?-«)sinJ«-^)  (i8) 

will  give  motion  streaming  past  the  fixed  cylinder  )(  =  o,  and  dividing 
along  ^  =  0;  and  then 

3C»_y>Hc'wnf  chi;,  airy  =  c' cos {shq.  (19) 

In  particular,  with  sh  a >=  I,  the  cross-section  of  11= a  is 

**+6*'j'+y*=2e*,  or«*+y  =1:*  (20) 

when  the  axes  are  turned  through  45°. 

33.  Exampk^. — Analysing  in  this  way  the  rotation  of  a  rectangle 
filled  with  liquid  into  the  two  components  of  ^ear,   the  stream 
function  if^  is  to  be  made  to  satisfy  the  conditions 
(i-)7Vi=o, 

(ii.)  ^i+iRx'  =  lRa',  or  ^=0  when  I-  t-a, 
(iii.)  *,+iR«>  =  iRa'.  ;TlR(fl«^).  whpn  y=  *  J 
Expanded  in  a  Fourier  series, 

2C0B(an+i))Ta:/o 
GiTRP 

so  that 

*' -Rp-^Z^  -(a»+i)'.ch(an+Oi,i/a'    ■ 

an  elliptic -function  Fourier  series;  with  a  similar  expres^on  for  4^ 
with  X  and  y,  aand  b  interchanged ;  and  thence  ^^iti4-|(:t 

Example  4. — Parabolic  cylinder,  axial  advance,  and  liquid  stream- 
ing past. 
The  polar  equation  of  the  cross-sectioD  being 

ricoslff=al,  orf  +  *—aa,  (3) 

the  conditions  are  satisfied  by 

*'  -  Vr  sinfl-aUaW  sin  \9  =2Uri  sin  JJCr*  cos  \9-  al).       (4) 
^  =  2Uairlsini*--UVl2«{f-a)],  (s) 

ttr=-aUol*l.  (6) 

and  the  resistance  of  the  liquid  la  2«'pitV*/2f . 

A  relative  stream  line,  along  which  ^'  =  Uc,  is  the  quartic  curve 


3x  aay  ' 


10 log  C--C). 


(8) 


34.  Motion  symmelricai  about  an  Axis. — When  the  motion  of  a 
liquid  is  the  same  for  any  plane  passing  through  Ox,  and  lies  in  the 
plane,  a  function  ^  can  be  found  analt^ous  to  that  employed  in 
plane  motion,  such  that  the  flux  across  the  surface  generated  by  the 
revolution  of  any  curve  AP  from  A  to  P  is  the  same,  and  represented 
by  3w(ip—'h)'-   ^"d,  as  before,  if  d^  is  the  increase  in  ^  due  t 


displacement  of  P  to  P',  then  k  the  component  of  velocity  normal 
to  the  surface  swept  out  by  PP'  is        "     '  '■  '      ~" 

taking  PP'  parallel  to  Oy  and  Ox, 


It  out  by  PP'  is  such  that  2«^- 


■elocity  nom 
a-j-A.PP';  a 


v-~<tl'lydy.  vdi^/ydx,  (i) 

and  ^  is  called  after  the  inventor,  "  Stokes's  stream  or  current 
function,"  as  it  is  constant  alonga  stream  line  (rran$.  Camb.  Phii. 
Soc.,  1842;  "Stokes's  Current  Function,"  R.  A.  Sampson,  Phil. 
Trans.,  1892);  and  di^/yds  is  the  component  velocity  across  ds  in  a 
direction  turned  through  a  right  angle  forward. 
In  this  symmetrical  motion 

suppo^;  and  in  steady  motion, 
so  that 

2r>--y*w=rfH/rf*  (4) 

isafunctionofi^,  say /\^),  and  constant  aloi^  a  strecim  line; 

dH«fr=agf,  H-/(i(')=constant.  (5) 

throughout  the  liquid. 
\\"hen  the  motion  is  irrotational, 

,  _     d*_     I  d£  di_idi' 

r-o,    "--jr"     yjy     ^'~  dy-ydi- 

V-,  -o,  or  ^^  Tjy,     y  jy- 


(6) 
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aolar  coordins 

•  •-li. 


,.,«.,  «..™ 


(8) 


of  which  a  solution,  when  f'O,  is 

*-|(n  +  i)Ar--nBr— 'iP„  (lo) 

where  P.  denotes  the  zonal  harmonic  o[  the  nth  order;  also,  in  tl 


if  =  Ai,co»9,  *-Ao/r: 

»t  =  Biir,    *=-Baloetan  iff 

=  -lBi)8h-Wj'. 
Thus  COB  9  is  the  Stokes'  function  of  a  point  e 
PA-  PB  of  a  line  source  AB. 

The  stream  function  ^  <A  the  liguid  motion  set  up  by  the  passage 
of  a  solid  of  revolution,  moving  with  axial  velocity  U,  is  such  that 

(12) 


(II) 
at  0,  and 


jS-i'S' *+'""  ■ 


over  the  surface  of  the  scdid;  andi^  i 

in  the  general  equations  of  steady  an. 

relative  motion  of  the  liquid  past  the  solid. 

For  instance,  with  «  =  i  in  equation  (9),  the  relative  stream 
function  is  obtained  for  a  sphere  of  radius  o,  by  making  it 

^■=^+iUy'  =  JUCr'-oV)Mn'9,   f  ^-JUa'  sin"  fl/r;    (13) 
and  then 

*--Ui(i+ia'/r^.    •t>^iVa*cos9lr',  (14) 

(15) 

so  that,  if  the  direction  of  motion  makes  an  angle  ^  vrith  Ox, 

tan  (V'-ffJ  =  itanfl,tan^=3  tan  f/(2-tan'e).       (16) 
Along  the  path  of  a  liquid  particle  V''  >s  constant,  and  putting  it 
equal  to  iUf, 

"*  Cr'-oVr)ain'S-(?,    3in'e  =  c?r/(r'-a»),  (17) 

the  polar  equation;  or 

a  curve  of  the  lOth  degree  (Cii). 

In  the  absolute  path  in  space 

cos  *-  (»-3  Bin'e)/V  (4-Mn'9).  and  Mn*e  =  (y*-c^)/o',     (19) 
which  leads  to  no  simple  relation. 

The  velocity  past  the  surface  of  the  spht 


=  4U 


ir+^)^g  =  lUsine.whenr-0!     (ao) 


BO  that  the  loss  of  head  .. 

CI  sin'e-i)U>/2g,  havii^  a  maximum  SL>/2£, 
which  must  be  less  than  the  head  at  infinite  distance 
cavitation  at  the  surface  of  the  sphere. 
With  B  =  3,  a  state  of  motion  is  given  by 

^=  -lU/oV/''',  •I''  =  i^y'U  -a'nlr*).  (22) 

*'=U«+*,    *=-iU(aV''')Pt,    P.  =  Im'-!.  (23) 

representing  a  stream  past  the  surface  r*  >•  fl  V 

35.  A  circular  vortex,  such  as  a  smoke  ring,  will  set  up  motion 
symmetrical  about  an  axis,  and  provide  an  illustration;  a  half 
vortex  ring  can  be  generated  in  water  by  drawing  a  semicircular 
blade  a  short  distance  forward,  the  tip  of  a  spoon  for  instance. 
The  vortex  advances  with  a  certain  velocity;  and  if  an  equal 
circular  vortex  is  generated  coanally  with  the  first,  the  mutual 
influence  can  be  observed.  The  first  vortex  dilates  and  moves 
slower,  while  the  second  contracts  and  shoots  through  the  first; 
after  which  the  motion  is  reversed  periodically,  as  if  in  a  game  of 
leap-frog.  Projected  perpendicularly  against  a  plane  boundary, 
the  motion  is  determined  by  an  equal  opposite  vortex  ring,  the 
optical  image;  the  vortex  ring  spreads  out  and  moves  more 
slowly  as  it  approaches  the  wall;  at  the  same  time  the  molecular 
rotation,  inversely  as  the  cross-section  of  the  vortex,  is  seen  to 
increase.  The  analytical  treatment  of  such  vortex  rings  is  the 
same  as  for  the  electro-magnetic  eSect  of  a  current  circulating 
ia  each  ring. 

36,  IrrotaHonal  Motion  in  General. — Liquid  originally  at  rest  in 
a  singly-connected  space  cannot  be  set  in  motion  by  a  field  of  force 
due  to  a  single-valued  potential  function;  any  motion  set  up  in 
the  liquid  must  be  due  to  a  movement  of  the  boundary,  and  the 
motion  will  be  irrotational ;  for  any  small  spherical  element  of  the 
liquid  may  be  considered  a  smooth  solid  sphere  for  a  moment,  and 
the  normal  pressure  of  the  surrounding  liquid  cannot  impart  to  it 


=«-///[©'+(g)'+0>'>^' 
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(1) 


that  i^/ij.  = 
the  surface  makes  T=o,  and  then 

(tJ  +  tej  +  U)  -°-  s  "■  35  "■  s  °-    '■'^ 

If  the  actual  motion  at  any  instant  ia  supposed  to  be  generated 
instantaneously  from  rest  by  the  application  of  pressure  impulse 
over  the  surface,  or  suddenly  reduced  to  rest  again,  then,  since  no 
natural  forces  can  act  impulsively  throughout  the  liquid,  the  pressure 
impulse  a  satisfies  the  equations 

B=/>(^-|-a  constant,  (4) 

and  the  constant  may  be  ignored;  and  Green's  transformation  of 
the  energy  T  amounts  to  the  theorem  that  the  work  done  by  an 
impulse  is  the  product  of  the  impulse  and  average  velocity,  or  half 
the  velocity  from  rest. 

In  a  multiply  connected  space,  like  a  rini,  with  a  multiply  valued 
velocity  function  <p,  the  liquid  can  circulate  in  the  circuits  inde- 
pendently of  any  motion  of  the  surface ;  thus,  for  example, 

*=mff=mtan-'y/x^  _  (5) 

will  give  motion  to  the  liquid,  circulating  in  any  ring-shaped  figure 
of  revolution  round  Oz. 

To  find  the  kinetic  energy  of  such  motion  in  a  multiply  connected 
space,  the  channels  must  oe  supposed  barred,  and  the  space  made 
acyclic  by  a  membrane,  moving  with  the  velocity  of  the  liquid; 
and  then  if  k  denotes  the  cyclic  constant  of  ^  in  any  circuit,  or  the 
value  by  which  ^  has  increased  in  completing  the  circuit,  the  values 
of  0  on  the  two  sides  of  the  membrane  are  taken  as  differing  by  k, 
so  that  the  integral  over  the  membrane 


//4«='//S«. 


<6) 


and  this  term  is  to  be  added  to  the  terms  in  (i)  to  obtain  the  ad- 
ditional part  in  the  kinetic  cnei^;  the  continuity  shows  that  the 
integral  is  independent  of  the  shape  of  the  barrier  membrane,  and 
its  position.    Thus,  in  (s),  the  cyclic  constant  h  =arm. 

In  plane  motion  the  kinetic  energy  per  unit  length  parallel  to  0: 

^="//[(S'+@)']— •//[©■+(©>* 

For  example,  in  the  equilateral  triangle  of  (8)  J  28,  referred  to  co- 
ordinate axes  made  by  the  base  and  height, 

^■=  -2Ra<97/A=  -  *RM(A-J)'-3^1/A  (8) 

=  -  mi'»'hib'y+h)x^-/)  -3x'y+y'\lh  (9) 

and  over  the  base  y  =  o, 

:dxldy-dx!dy+iR{ik'-3x')lk.^'-iRiilfi+>f).  (lo) 

Integrating  over  the  base,  to  obtain  one-third  of  the  kinetic 
enei^  T, 

JT  =  ipJ*'j^'^J^iR'(3*<-A**)<te/A 

=*.RW/i35V3  C'l) 

so  that  the  eflective  k'  of  the  liquid  filling  the  triangle  is  given  by 
fe'-T/ipR'A  =  2AV45 

=  i  (radius  of  the  inscribed  circle)",  (12) 

or  two-fifths  of  the  k'  for  the  solid  triangle. 
Again,  since 

d4ldf=d^'lds.    d^/ds^-d^ldr,  (13) 

T  =  Jp/*<W'=-W''^-  (H) 

With  the  Stokes'  function  ^  for  motion  symmetrical  about  an 


T  =  JpJ"*  ji^y^ = 'P/**A- 


(15) 


37.  Floui,  Ciradation,  and  Vortex  Motion. — The  line  integral  of 
the  tangential  velocity  along  a  curve  from  one  point  to  another, 
defined  by 

/("Z+'3?+"s)'^--'<'«'*+*+"'">'  '■' 

is  called  the  "  flux  "  along  the  curve  from  the  first  to  the  second 
point ;  and  if  the  curve  closes  in  on  Itself  the  line  integral  round  the 
curve  is  called  the  "  circulation  "  in  the  curve. 
With  a  velocity  function  *,  the  flow 
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BO  that  the  flow  ia  mde;>endent  o(  the  curve  for  all  curves  mutually 
reconcilable;  and  the  drcuktion  round  a  closed  curve  is  zero,  if 
the  curve  can  be  reduced  to  a  point  without  leaving  a  r^ion  for 
which  ^  is  single  valued. 

If  through  every  pinnt  of  a  small  closed  curve  the  vortex  lines  a.re 
drawn,  a  tube  is  obtained,  and  the  fluid  contained  ia  called  a  vortex 
filament. 

By  analogy  with  the  spin  of  a  rigid  body,  the  component  spin  of 
the  fluid  in  any  plane  at  a  point  is  defined  as  the  circulation  round  a 
small  area  in  the  plane  enclosing  the  point,  divided  by  twice  the 
area.  For  in  a  rigid  body,  rotating  about  Os  with  angular  velocity  f, 
the  drculation  round  a  curve  in  the  plane  xy  is 

Id  a  fluid,  the  circulation  round  an  elementary  area  dxdy  is 
equal  to 

•*■ + {'+'^)  *-  (''+r»  "-"'-  (e-jj)  "'•   '»> 

SO  that  the  component  spin  is 

i(g4;)-f.  <" 

in  the  previous  notation  of  S  34;  so  also  for  the  other  two  com- 
ponents {  and  q. 

Since  the  circulation  round  any  triangular  area  of  given  aspect 
b  the  sum  of  the  circulation  round  the  projections  of  the  area  on 
tha  coordinate  planes,  the  composition  of  the  components  of  spin, 
C,  T),  fi  is  according  to  the  vector  law.  Hence  in  any  infinitesimal 
part  of  the  fluid  the  circulation  is  zero  round  every  small  plane 
curve  passing  through  the  vortex  line;  and  consequently  the  cir- 
culation round  any  curve  drawn  on  the  surface  of  a  vortex  filament 

If  at  any  two  points  of  a  vortex  line  the  cross-section  ABC, 
A'B'C  is  drawn  of  the  vortex  filament,  joined  by  the  vortex  line 
AA',  then,  since  the  flow  in  AA'  is  taken  in  opposite  directions  in 
the  complete  circuit  ABC  AA'B'C  A'A,  the  resultant  flow  in  AA' 
cancels,  and  the  circulation  in  ABC,  A'B'C  is  the  same;  this  is 
expressed  by  saying  that  at  all  points  of  a  vortex  filament  ua  is 
constant  where  a  is  the  cross-section  of  the  filament  and  u  the 
resultant  spin  (W.  K.  Clifford,  Kinematic,  book  iii.). 

So  far  these  theorems  on  vortex  motion  are  Idnematical ;  but 
introducing  the  equations  of  motion  of  \  aa. 


^+^-°-     ^+^-'    ^+S-- 

and  taking  dx,  dy,  di  in  the  direction  of  m,  d,  vi,  and 
dx:  dy:  da=ti:  v.  w, 

^,(udx-,,^y  +  v^)^^d.+u^+. 

dQ+id^. 

and  int^rating  round  a  closed  curve 

j  iit^+aiy+wdt)—o, 


g/<. 


(9) 


and  the  circulation  in  any  circuit  composed  of  the  same  fluid  particles 
is  constant ;  and  if  the  motion  is  differential  irrotational  and  due 
to  a  velocity  function,  the  circulation  is  zero  round  all  reconcilable 
paths.  Interpreted  dynamically  the  normal  pressure  of  the  sur- 
rounding fluid  on  a  tube  cannot  create  any  circulation  in  the  tube. 

The  circulation  bein^  always  zero  round  a  small  plane  curve 
passing  through  the  axis  of  spin  in  vortical  motion,  it  follows  con- 
verselv  that  a  vortex  filament  is  composed  always  of  the  same  fluid 
particles;  and  since  the  circulation  round  a  cross-section  of  a 
vortex  filament  is  constant,  not  changing  with  the  time,  it  follows 
from  the  previous  kinematical  theorem  that  ou  is  constant  for  all 
time,  and  the  same  for  every  cross-section  of  the  vortex  filament. 

A  vortex  filament  must  close  on  itself,  or  end  on  a  bounding 
surface,  as  seen  when  the  tip  of  a  spoon  is  drawn  through  the  surface 
of  water. 

Denoting  the  cross-section  a  of  a  filament  by  dS  and  its  mass  by 
dm,  the  quantity  udSldm  is  called  the  vorticity,  this  is  the  same  at 
all  points  of  a  lilament,  and  it  does  not  change  during  the  motion; 
and  the  vorticity  is  given  by  w  cos  fdS/dm,  if  dS  is  the  oblique 
section  of  which  the  normal  makes  an  angle  t  with  the  lilament, 
while  the  aggregate  vorticity  of  a  mass  M  inside  a  surface  S  is 
M-V«  cos  tdS. 

Employing  the  equation  of  continuity   when  the  liquid  is  homo- 


do) 


^/de    dv\      ^  _,         <P      d'      d' 

which  is  expressed  by 

?'{«,<'.  w)-2  curl  (J. i,,r),(£, -I,  r)  =  i  curt  (tt,M«).         (lO 

38.  Moving  Axes  in  Hydrodynamics. — In  many  problems,  such  as 

the  motion  of  a  solid  in  liquid,  it  is  convenient  to  take  coordinate 

axes  fixed  to  the  solid  and  moving  with  it  as  the  movable  trihedron 

frame  of  reference.     The   components  of  velocity  of   the  moving 
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origin  are  denoted  by  U,  V,  W,  and  the  components  of  angular 
velocity  of  the  frame  of  reference  by  P,  Q,  R;  and  then  if  ».  v,  w 
denote  the  components  of  fluid  velocity  in  space,  and  w',  v',  w'  the 
components  relative  to  the  axes  at  a  point  («,  y,  t)  fixed  to  the 
frame  of  refeience,  we  have 

iB  =  W  +w'-xQ  +yP. 
Now  if  k  denotes  the  component  of  absolute  velocity  in  a  direction 
fixed  in  space  whose  direction  cosines  are  1,  m,  n, 

k^ltt+mv+nto;  (a) 

and  in  the  infinite«mal  element  of  time  dl,  the  coordinates  ot  the 
fluid  particle  at  (x,  y,  2)  will  have  changed  by  («',  v',  w')dt;  so  that 
Tik    dl    ,dm    ,dn 

+«(S+«t+'^^+«'£)-  (3) 

But  as  I,  m,  »  are  the  direction  co^nes  of  a  line  fixed  in  space, 
^-mR-nQ,§-»P-(R.f.;0-„P,  (,) 

SO  that 

r'  (3r-'''+««+«1i+'t+'^)  +■»'■  •  •'+"'■  •  ■> 

-'(''-^S+»(v-;|)+.(z-;t).        (s. 

for  all  values  of  I,  m,  n,  leadii^  to  the  equations  of  motion  with 
moving  axes. 
When  the  motion  is  such  that 

as  in  {35  (i),  a  first  integral  of  the  equations  in  (5]  may  be  written 

+(-i(g+"g)+<-"'){S+»S)-f(').  w 

in  which 

-^-(U-yR-(-^)g-CV-«P+xR)g-{W-*Q+yP}g        (8) 

is  the  time-rate  of  change  of  ^  at  a  point  fixed'in  space,  which  is 
left  behind  with  velocity  components  u  — k',  p— e*,  in  — 10'. 

In  the  case  of  a  steady  motion  of  homogeneous  liquid  symmetrkat 
about  Ox,  where  O  is  advancing  with  velocity  U,  the  equation  (5) 
of  S  34 

Ph-t-'V+iq'^-fm  -constant  (9) 

becomes  transformed  into 


^+v  +  ij'-Hg-i-  iu'-/(*  -j-iuj^)  -, 


(10) 

(11) 


subject  to  the  condition,  from  (4)  (  34, 

r*vV' — fCit'O.  y-'vV--/'CiH-*Uj»).       (ia> 
Thus,  for  example,  with 

^'-iUj*(^o--i),  f'-x'-fy',  (13) 

for  the  space  inade  the  sphere  r— o,  compared  with  the  value  of 
^'  in  S  3^  (13)  for  the  space  out^de,  there  is  no  discontinuity  of  the 
velocity  in  crossing  the  surface. 
Insiae  the  sphere 

BO  that  i  34  (4)  is  satisfied,  with 

^'dAO-^Ua-*,  /(iA')=^Ui^'«-';  {15) 

and  (10)  reduces  to 

i+v-2iiS  IS-A'-fi- 


this  gives  the  state  of  motion  in  M.  J.  M.  Hill's  spherical  vortex, 
advancing  through  the  surrounding  liquid  with  uniform  velocity. 

39.  As  an  application  of  moving  axes,  consider  the  motion  of 
liquid  GJling  tlie  ellipsoidal  case 

s+i+t-'--  <■> 

and  first  suppose  the  liquid  to  be  frozen,  and  the  ellipsoid  to  Iw 
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rotatieg  about  the  centre  with  components  of  angular  velocity  {, 
1,  f ;  then 

Now  Buppose  the  liquid  to  be  melted,  and  additional  com^nents  of 
angular  velocity  St,  Hi,  Qi  communicated  to  the  ellipsoidal  case; 
the  additional  velocity  communicated  to  the  liquid  will  be  due  to 
a  velocity-function 


y-c* 


-°'3f+P^' 


(3) 


Tbui 


erified  by  coHBidering  one  term  at  a  time. 

i'  denote  tiie  components  of  the  velocity  of  the  liquid 

lie  axes, 

M'-u+yR-tQ-^^^-^fyla,  (4) 

,'=B+.P-xR-5l2^.-^^,  (5) 

p=a+e,  Q-Oi+11.  R=Qi+f.  (7) 

BO  that  a  liquid  particle  remains  always  on  a  similar  etlipaoid. 

liie  hydrodynamical  equations  with  moving  axes,  taking  into 
account  the  mutual  gravitation  of  the  liquid,  become 

lg+WA,+g-.R+,K!+.'g+.f+.ig-o (9) 

wheie 

P»=4{a'-|-XK6'+X)(C+X). 
Whh  the  values  above  of  «, 
of  the  form 

^^+4»pAx-|-o*+*y+i«-0,  C") 

ig+4-pBy+fe+/Jy+/*=o,  (la) 

i-^+4xpCB+£*+/y+Ti-o,  (13) 

and  integratii^ 

+i(o*'+(Sy'+7^+2/yE+aiu:+2fcey)- const.,       {14) 
so  that  the  surfaces  of  equal  pressure  are  ^milar  quadric  surfaces, 
which,  symmetry  and  dynamical  considerations  show,  must  be 
coaxial  surfaces;  and  /,  g,  h  vanish,  as  follows  also  by  algebraical 
reduction;  and 


(lo) 
ir',  nr',  the  equations  become 


(15) 


with  similar  equations  for  ff  and  y. 

If  we  can  make 

{4»pA+«)«'  -  {4»pa+fl)6'  =  <4-pC+T)e',       {16) 
the  surfiaces  of  equal  piesBure  are  similar  to  the  external  case,  which 
can  then  be  removed  without  affecting  the  motion,  provided  ■,  p,  y 
remain  constant. 

This  is  so  when  the  axis  of  revolution  is  a  principal  axb,  say  Oi; 
when 

a-o,  0,-0,  i=o,  u=o.  (17) 

If  Qi~o  or  9i=t  in  addition,  we  obtain  the  solution  of  Jacobi's 
ellipsoid  of  liquid  of  three  uneaual  axes,  rotating  bodily  about  the 
least  axis;  and  putting  a—&,  Maclaurin's  solution  is  obtained  of 
the  rotating  spheroid. 

In  the  general  motion  again  of  the  liquid  filling  a  case,  when  a-b, 
ill  may  be  replaced  by  zero,  and  the  equations,  hydrodynamical 
and  dynamical,  reduce  to 

of  which  three  integrals  are 

oj+ni-M+j^^f, 


(20) 
&■) 
to) 


(S)'-i^('«-''')' 

-'^^m^^]-^-      <=3) 

elliptic  function  of  t. 


whete  Z  is  a  quadiatic  in  {*,  so  that  {*  is 
except  wbenc— o,or3a. 

Puta=Qcos^a 


wiiich,  as  Z  is  a  quadratic  function  ef  f^,  are  non-elliptic  intesiala; 
so  also  for  ^,  where  {=ucos  ^,  q"— w  sin  ^. 
In  a  state  of  steady  motion 


to) 

(»S) 

;(«) 

(30) 
(30 
(3>) 
(33) 


'^o^-M,  suppose, 

a'+c'w  an*  0 

V5-*i?+?;  "       4(tf-Pl      ' 
and  a  state  of  steady  motion  is  impossible  when  30^  e  >a. 

An  experiment  was  devised  by  Lord  Kelvin  foi  demonstrating 
this,  in  which  the  difference  of  steadiness  was  shown  of  a  copper 
shell  filled  with  liquid  and  spun  gyroscopically,  according  as  the 
shell  was  slightly  oblate  or  prolate.  According  to  the  theory 
above  the  stability  is  regained  when  the  length  is  more  than  three 
diameters,  so  that  a  modem  projectile  with  a  cavity  more  than 
three  diameters  long  should  fly  steadily  when  filled  with  water; 
while  the  old-fashioned  type,  not  so  elongated,  would  be  highly 
unsteady;  and  for  the  same  reason  the  gas  bags  of  a  dirigible 
balloon  should  be  over  rather  than  under  three  diameters  long. 

40.  A  Liquid  Jet. — By  the  use  of  the  complex  variable  and  its 
conjugate  functions,  an  attempt  can  be  made  to  give  a  mathe- 
matical interpretation  of  problems  such  as  the  efiBux  of  water  in  a 
jet  or  of  smoke  from  a  chimney,  the  discharge  through  a  weir,  the 
flow  of  water  through  the  piers  of  a  bridge,  or  past  the  side  of  a 
ship,  the  wind  blowing  on  a  sail  or  aeroplane,  or  against  a  wall, 
or  impinging  jets  of  gas  or  water;  cases  where  a  surface  of 
discontinuity  is  observable,  more  or  less  distinct,  which  separates 
the  running  stream  from  the  dead  water  or  air. 

Uniplanar  motion  alone  is  so  far  amenable  to  analysis;  the 
velocity  function  4  and  stream  function  ^i  are  given  as  conjugate 
functions  of  the  coSrdinates  x,  y  by 

w-/(s),  where  s=3e-t-yt,  w-*+^-,  (i) 

and  then 

SO  that,  mth  w  -  g  cos  #,  v = g  sin  9,  the  function 

r--06%-?s-?(«+»')-?fc»  »+•■»"•)•     <s 

SLves  f  as  a  vector  representing  the  reciprocal  of  the  velocity  j  in 
irection  and  magnitude,  in  terms  of  some  standard  velocity  6. 
To  determine  the  motion  of  a  jet  which  issues  from  a  vessel  with 
plane  walls,  the  vector  ^  must  be  constructed  so  as  to  have  a  constant 
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ti-i..jir-Mg/(/}H'i  (4) 

liiK  II  I'Diiltiriiiiilly   huN  a  Imiinilnty 

i  III  II  viiriiLliln  H  (iiut  li>  Uv  coiidi.ii'il 

Willi  ;li(!  vdiii'ily  cniiiiiimriu  iif  q), 

.  utiih  iliiLt  in  Ihr  riirifurnuil  n-iin- 

'   HTiitDlliiii  the  Ixxiiulnry  nf  llic  il 


.^^■^' 


Km, 


will) 
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t\\  nx 

liw 

nt   to  itivc  (1 

frn'  i' 
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Ci) 

'■[•\< 

lltr 

>i'>t 



In 

ln> 

>i  an  intiiiil 

.li.rn, 
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1  A' 

the  \ 

M 

A  Ih'iiik  iH-n 

Ui.'.lniiH  11 

HI  .ifiitiUT  It.wlih  ili.M-\iprinilBiii(l'-(*-)»''i. 
Tlip  tlmiiv  iir  iiHiliiniiiil  irpiTWHimiiiti  i.\wwf  tlint  ihp  n 

^■^^-.^^"  ..)  iv(/.-^ 

-  M 
.,    ,.    ...  .J*  fll  tile  niiic  A.  A";  K-fcfti  mxiriHT  11:  «-o 
ftlinr  ♦-«■  mn'l  w-«.  ♦-«  ai-ni«^  thp  nui  M"  of  ihr  i<- 
'    ■  ■       ■  '  "         ""     "■"••     iwr  ttliii-h  thr  iiki 


,.[«. 


(5t 


WnmM  I'V  tlw>  oHnisi  llnw  Al'J.  A'rT.  >Avr  wWh  thr  Mkin 
vtI-Uv  U  g.  IV  ouv«n\  lino.  .vll;M.  ^'AT  "'^  uiv,-.!  l>y  *-o.  w; 
B.V  iliiii  (r  t  ilrmiii-B  thr  nlliimitf  liivailth  JJ'  of  tlir  ji-t.  whriv  the 
\vlinliy  iiinv  lio  wni|Vi«-rl  miilnriii nml  numl  tu llio ckin  wWity  Q, 

IT  tlii'iv  fttr  n\«ir  tl  rtirnct^  lh«n  otif,  rlthrr 
v\i'n""i>in  (or  f  is  the  |>i\<iliii'(  ii(iMiris(>iii"liiiR  f. 


j'nv.v(„„r.>rf  is...  , . 

Ui-itiit  liiiA  ihc  aili-»iiim  l«  a  riimlc  iijnicr  It, 

y^  I  y,«  w  1 1  sm  wti  >  ^  ^_j  _^_  _jp 

»h  «1  -  .1. 1,^  l^^^)  a^  «*  ■(-.•  vU  1.^  ^  J)  "sin 


nv,0. 


(0^ 


=  aaero3alhpend  Jj'ot  the  jet,  whercu  =  ec,i  =  Q, 


ifl  -  jj  _  ^;  ,^  J  ^  =  i  sin'  2na~^ 
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(a— rt'lsiii"3Bn 
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«>OTrW 
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^Ww-k.-v^,.. 

s.'  ^^a.  « 

.•■^A.«< 

by 

1.™,  a,-;J 

>3)fS=0,  sin  nfl  =  I, 

o>«>6. 

ch  nn = f  sh  log  (2)  " = t  ^^^  ■^^, 

=h  fin = «■  ch  log  (2) " =,--^|^-^^', 

ds_dsd*_  m      c  Q 
AR      f'Q  du 

Along  the  wall  Bx,  c 


ch«i.chl«8(2)".-y|^'-y^, 

f"!o,  ii=o,and2=9t. 

In  crosfins  to  the  line  of  flow  x'A'P'J',  ^  changes  from  o  to  m,  so 
hat  with  g=lj  across  JJ',  while  across  xx'  the  velocity  is  g«,  so  that 
n.-a,.x*'=Q.JJ'  (31) 

S:-g-[\!^VlWs^V^T'-.    «a> 


(at) 

(27) 
(aS) 

(29) 


.\t  X  where*""),  I 


giving  the  cemtiaction  <rf  the  jet  coniFared  *ith  the  initial  breadth 
ot  the  stream, 

.\h.npihehneof  tlo«-a:'.VP'J',  *  =  ni,  B  =  a  e-"*'-  and  fitrni  «'  to 


eh  .0  -eh  log  (2)  "  -  •\/l=P\'f^' 
.hnO.^,.^(2)-.Vf^VS^, 


o>u>a' 
.Uong  the  jet  surfaco  .\'J',  g—Q. 


-V^Vs 


e'>M=o'e'">-oo, 


(34) 
(35) 


(3i 


41.  T-.-^  crrt  probiiT.i  of  this  kind,  worked  out  by  H.  v.  Helm- 
'--.'.■j. '.i  rh?  -rr.-^\ 01  a  j,i  between  two edpes  A  and  .4,  in  an  infinite 
■Kill.  {■:  •,-.'A'.r.ifi  bv  thi'  svminefrical  duplication  of  the  above,  with 
B»l.  ■.■'■/  ;:'=-*.  as  in  fig.  5, 

chQ=\^.shQ=-^,^;  (1) 

L^dalv^^  ■.;-,:  j^  APJ.  x>u=w">a. 


?:.:=  r'^;;ne<ii- [*«"'"  i.=j^  '""^ 


(3) 
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(4) 

A  change  of  Q  and  9  into  na  and  nB  will  give  the  solution  for 
two  walls  conver^ng  symmetrically  to  the  orifice  AAi at  an anglex/n. 
With  n  =  i,  the  re-entrant  walls  are  given  of  Borda'e  mouthpiece, 
and  the  coefficient  of  contraction  becomes  i.  Generally,  by  makinK 
o'"— «>i  the  line  *'A'  may  be  taken  as  a  straight  stream  line  of 
infinite  length,  forming  an  axis  of  symmetry;  and  then  by  duplica- 
tion the  result  can  be  ob- 
tained, with  aMigned  n,  a, 
and  (,  of  the  ^ux  from 
a   symmetricai  converging 


Fig.  5. 


Fig.  6. 


mouthpiece,  or  of  the  flow  of  water  through  the  arches  of  a  bridge, 
with  wedge-shaped  )Hers  to  divide  the  stream. 

43.  Other  arrang«nenta  of  the  constants  n,  a,  b,  a'  will  aive  the 
results  of  special  problems  considered  by  J.  M.  Michefl,  PkU. 
Trans.  iS^. 

Thus  with  «'— o,  a  stream  is  split  symmetrically  by  a  wedge  of 
an^  t/k  as  in  BobyleS's  problem;  and,  by  making  (Cxn,  the 
wedge  extends  to  infinity ;  then 


chfiO- 


Over  the  jet  surface  >l/=m,  g=Q, 


I :.  —be"/', 
,  shQ°tua 


(1) 


fe«/'+i'  ^'' 

(3) 
nfig.  6,  K-i, 

(4) 


For  a  jet  im[nnging  normally  on  an  infinite  plai 
(W/'-tanff,  ch  {Jwj/t}  siniC  — 1 
sb  t»-3r/e-cot9,  shi«-y/c"tanS, 
sb  irxic  sh  hirylc  =  l,  a'<'**>l'=e\''l'+H'>'''  +  i.  (5) 

With  n-i,  the  jet  is  reversed  in  direction,  and  the  profile  is  th 
catenary  of  eaual  strer^h. 
,ln  Bobyleff  s  problem  of  the  wedge  of  finite  breadth, 

«"  ""  =  \5'  Bin  mi  -  Sf-^'  (7) 

and  along  the  free  surface  APj,  j—Q.  ^— o,  w— e-^'"-a«"'=, 
f    t"/--i 
'^"'■'^"°\^--cos*».- 


'""-sin*na-slnW  <9) 

Putting  N  "  I  gives  the  case  of  a  stream  of  finite  breadth  disturbed 

by  a  transverse  plane,  a  particular  case  of  Fig.  7. 
When  O'b,  a=o,  ana  the  stream  is  very  broad  compared  with 

the  wedge  or  lamina;  so,  putting  vi^v/  {a—b)la  in  the  penultimate 

«-(i«~"a;o-{ffl-i)w',  (10) 

ch«o  =  -^fe^,sh»a-^:ji^.  (II) 

in  which  we  may  write 

lo'=*-^^.  (12) 

Alof^  the  stream  line  lABPJ,  if'-o;  and  along  the  jet  surface 
APJ,  — 1>#>— 00;  and  putting  «  — — «-*/c— i,  the  intrinsic 
equation  is 

^s/c=cotha,  {13) 

which  for  n  =>  I  is  the  evolute  of  a  catenary. 


43.  When  the  barrier  AA'  is  held  oblique 
stream  line  xB  is  curved  to  the  branch  point  B 
so    must    be    excluded    from    the 
boundary  of  u;    the  conformal 
presentation  is  made  now  with 

da  V(&-a.6-t 

^"-(u-hUlu-a-t 


taking  «=oo  at  the  source  where  F10.7. 

* = 00 ,  v=b  at  the  branch  point  B,  u —i,  j'  at  the  end  of  the  two 
diverging  streams  where  0  — — 00  ;  while  iA=o  along  the  stream 
line  which  divides  at  B  and  passes  through  A,  A';  and  ^  =  m,  — m' 
along  the  outside  boundaries,  so  that  w/Q,  m'/Q  is  the  final  breadth 
of  the  jets,  and  <.m+m')IQ  is  the  initial  breailth,  c,  of  the  impinging 


„V  (...-■,,.-..) 


Along  a  jet  surface,  q—Q,  and 

chO-cosS-^cosa-isInVa-oOrt"-*). 


;i-! 


and  supposing 
■caS 


and  it  bdng  constant  along  a  stream  line 


wQ    da    IT. 


»S"^cobS- 


aff-l 


co%ff— COB  ^'om  e— 00a  fi" 
giving  the  intrinac  equation  of  the  surface  of  a  ]e 
attention  to  the  sign. 
From  A  to  B,  a>B>6,fl=o, 

ch(l=ch  l<^*'=cos  B-i  MB  *ft^Zt 

sh  a-sh  W  g,V(a-«.y-a7 


(7) 
,  with  proper 


9    (w-Hc.  .-((<.- 

«').ln'.+V<«-«.«- 

aOBin  « 

<^-aSS- 

-2? 

-.•).in'.+V(o-«.« 

-«').in. 

with  a  similar  expression  for  BA'. 

The  motion  of  a  jet  impin|^ng  on  an  infinite  barrier  is  obtained 
by  putting  j=- a,/ =0';  duplicated  on  the  other  side  of  the  barrier, 
tlie  motion  reversed  will  represent  the  direct  collision  of  two  jets  of 
unequal  breadth  and  equal  velocity.  When  the  barrier  is  small 
compared  with  the  jet,  a'^fi^S',  and  G.  KirchhofF's  solution  is 
obtamed  of  a  barrier  placed  obliquely  in  an  infinite  stream. 

Two  comers  Bi  and  Bi  in  the  wall  xA,  with  0'  =  — 00,  and  «  — i, 
will  give  the  solution,  by  dujjlication,  of  a  jet  issuing  by  a  reentrant 
mouthpiece  placed  symmetrically  in  the  end  wall  of  the  channel; 
or  else  of  the  channel  blocked  partially  hy  a  diaphragm  across  the 
middle,  with  edges  turned  back  symmetncally,  problems  discussed 
by  J.  H.  Michelf,  A.  E.  H.  Love  and  M.  R6thy. 
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t  by  B.  Hopkinso 


_;,  and  this  modification  has 

in  the  Proc.  Land.  Math.  Soc.,  i8<,  . 

Michell  has  diacussed  also  the  hallow  vortex  stationary  inside  a 
polygon  {Pkil.  Ttans.,  1890) ;  the  solution  is  given  by 

ch  nQ^snw,  AmU—icavi  (11) 

so  that,  round  the  boundary  of  the  polj^on,  rf-^K',  un  n0  =  o; 
and  on  tbe  surface  of  the  vortex  ^=0,  g*Q,  and 

cosM0'-sn4,  n0-iT— amj/c,  (13). 

the  intrinsic  equation  of  the  curve. 

Thiaisa  closed  Sumner  line  for  n^i,  when  the  boundary  con^sts 
of  two  rarallel  walls;  and  n^^  gives  an  Elastica. 

44.  The  Motion  of  a  Solid  Hircmzk  a  Liquid. — An  importani: 
problem  in  the  motion  of  a  liquid  is  the  determination  of  the  state 
of  velocity  set  up  by  the  passage  of  a  solid  through  it;  and  thence 
of  the  pressure  and  reaction  of  the  liquid  on  the  surface  of  the  solid, 
by  which  its  motion  is  influenced  when  it  is  free. 

Be^nning  with  a  ^ngle  body  in  liquid  extending  to  infinity,  and 
denoting  by  U,  V,  W,  P,  Q,  R  the  components  of  Imear  and  angular 
velocity  with  respect  to  axes  fixed  in  the  body,  the  velocity  function 
takes  the  form 

*=U*.+V*.+W*.+Pxi+Q»+Rx..  (0 

where  the  4*s  and  x'b  are  functions  of  x,  y,  z  depending  on  the 
^lape  of  the  body;  interpreted  dynamically,  C— p<^  represents  the 
impuldve  pressure  required  to  stop  the  motion,  or  C+p#  to  start  it 
again  from  rest. 

The  terms  of  ^  may  be  detennined  one  at  a  time,  and  this  problem 
is  purely  Idnematical ;  thus  to  determine  r^,  the  component  U  alone 
is  taken  to  exist,  and  then  I,  m,  n,  denoting  the  direction  cosines  of, 
the  normal  of  the  surface  drawn  into  the  exterior  liquid,  the  function 
4i  must  be  determined  to  satiny  the  conditions 

(i.)    vVi~o,  throughout  the  liquid; 

(ii.)  ^  -  — /,  the  gradient  of  t  down  the  nonnal  at  the  surface 
of  the  moving  wlid ; 

(iii.)  ^"Oi  over  a  fixed  boundary,  or  at  infinity; 
similarly  for  ^  and  ^. 

To  determine  xi  the  angular  velocity  P  abne  is  introduced,  and 
the  conditions  to  be  satisfi^  are 

(i>)    7*Xi'0,  throughout  the  liquid; 

(il)    -^  -  ms-  ny,  at  the  surface  of  the  moving  body,  but  zero  over 
a  fixed  surface,  and  at^finity;  the  same  for  xi  and  xi. 

For  a  cavity  filled  with  liquid  in  the  interior  of  the  body,  unce  the 
liquid  inade  moves  bodily  for  a  motion  of  translation  only, 

♦i-  -*,  ♦,-  -y,  #1-  -b;  (a) 

but  a  rotation  will  stir  up  the  liquid  in  the  cavity,  so  that  the'x's 
depend  on  the  shape  of  the  surface. 

Tlie  ellipsoid  was  the  shape  first  worked  out,  by  George  Green,  in 
imSesearckimllie  V^ation  of  a  Pendulum  in  a  Flmd  Medium  {l^Xi); 
the  extenmon  to  any  other  surface  will  form  an  important  step  m 
this  subject. 

A  system  of  confocal  ellipsoids  is  taken 

and  a  velocity  function  of  the  form 

*-**.  (4) 

where  ^  is  a  function  of  X  only,  so  that  <f-  )■  constant  over  an  ellipscad ; 
and  we  seek  to  determine  the  motion  set  up,  and  the  form  of  it 
which  will  satisfy  the  equation  of  continuity. 

Over  the  ellipsoid,  p  denoting  the  length  of  the  perpendicular  from 
the  centre  on  a  tangent  plane, 

'-^v  "-A.  -A  ft) 

(».(o'+X)(>+(»'+X)«,'+(<"+««>,  <7) 

'<^-^:  «) 

Thence 


ellipsoid;  and  the  liquid  flows  _  , 

'th  respect  to  Ox,  treated  as  the  vertical. 


[HYDRODYNAMICS 
ellipsoid  along  a  line  of  ^pe 


Along  the  normal  itself 


M\ 


(10) 


-=J,+.(..+.)^ 


the  nc»inal  velocity  is  the  same  as  that  of  the  ellipsoid  itself,  moving 
as  a  sotid  with  velocity  parallel  to  Ox 

U.-*-2(.l+X)g,  Ml) 

and  so  the  boundary  condition  is  satisfied ;  moreover,  any  ellipsoidal 
surface  X  may  be  supposed  moving  as  if  rigid  with  the  velocity  in 
(lij,  without  disturbing  the  liquid  motion  for  the  moment. 

The  continuity  is  secured  if  the  liquid  between  two  ellipsoids  X 
and  Xi,  moving  with  the  velocity  U  and  Ui  of  equation  (li),  is 
squeezed  out  or  sucked  in  across  the  plane  x  ^o  at  a  rate  equal  to  the 
integral  flow  of  the  velocity  V  across  the  annular  area  ai  — a  of  the 
two  ellipsoids  made  by  x^'o;  or  if 

«u-«iUi-j;v2f<ft,  C") 

a  =  iV(i»+X.c'+X).  (13) 

Expressed  as  a  differential  relation,  with  the  value  of  U  from  (t  1), 

ar[-*+=<"*+»>^]-*a-°'  (h) 

and  integratii^ 

W+X).».g.acon.i.M,  (,6) 

SO  that  we  may  put 

P'-4(o>+X)(6'+X)(c»+X),  (18) 

where  M  denotes  a  constant;  so  that  <{,  is  an  elUptic  integral  of  the 
second  kind. 

The  <{uiescent  ellipsoidal  surface,  over  which  the  motion  is  entirely 
tangential,  is  the  one  for  which 

aC«'+x)^+^-o.  (19) 

and  this  is  the  infinite  boundary  ellipMMd  if  we  make  the  upper  limit 
The  vekicity  of  the  ellipsoid  defined  by  X  -o  is  then 

M_  f"    Mix 

"3^    J,    (o'+X)P 


with  the  notation 


o  that  in  (4) 


xA. 


(23) 


in  (i)  for  an  ellipsoid. 

The  impulse  required  to  set  up  the  motion  in  liquid  of  denuty  p  is 
the  resultant  of  an  impulsive  pressure  ^  over  the  surface  S  <u  the 
ellipsoid,  and  b  therefore 

~p^b  (volume  of  the  ellipsoid)— ihW',      (33) 
where  W  denotes  the  weight  of  liquid  displaced. 
Denoting  the  effective  inertia  of  the  liquid  parallel  to  Ox  by  aW, 


bW'U-^W 


(24) 
(35) 


in  this  Y^ay  the  air  drag  was  calculated  by  Green  for  an  ellipsoidal 
pendulum. 

Similarly,  the  inertia  parallel  to  0>'  and  Os  is 


W, 


r"         abcd\ 

-  J  A  {F+xr?+xyp! 


B^,  C. 
A+B+C-afe/iP,  A,+B„+Co- 
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so  that  the  effective  inertia  of  a  sphere  is  increased  by  half  the  weight 
of  liquid  displaced;  and  in  frictionless  air  or  liquid  the  sphere,  of 
we^ht  W,  will  describe  a  parabola  with  vertical  acceleration 

Thus  a  spherical  air  bubble,  in  which  W/W'  is  insensible,  will  begin 
to  liae  in  water  with  acceleration  3f. 

4J.  When  the  liquid  is  bounded  externally  by  the  fixed  ellipsoid 
X  —  Xi,  a  slight  extension  will  mve  the  velocity  function  ^  of  the 
liquid  in  the  interspace  as  the  ellipsoid  X^ois  passing  with  velocity 
U  through  theconkical  position;  i  must  now  take  the  formx(^  +  N), 
and  will  satisfy  the  conditions  in  the  shape 

abc   I   J"xi   abcdk 
^    IT  .A+^>+£^  =  nr.j2MZjl^±IE 


jEc       T"*]     abc 


(■) 


and  any  confocal  ellipsoid  defined  by  \  internal  or  external  to 
X— X],  ma^  be  supposed  to  swim  with  the  liquid  for  an  instant, 
without  distortion  or  rotation,  with  velocity  aloi^  Ox 
„B>,+  a-Bi-C, 
^Bt+C-lii-Cr 
Since  -  Ua;  is  the  velocity  function  for  the  liquid  W  filling  the 
dligMoid  X  — o,  and  moving  bodily  with  it,  the  effective  inertia  of  the 
liquid  in  the  interspace  is 

A.+B.+C1 


,^  Bo+Co  -  B,  -  C, 
If  the  ellipsoid  b  of  revolution,  irith  6^ 


and  the  Stokes'  ci 


■W. 


(a) 


(3) 


t  function  f  can  be  written  down 

reducing,  when  the  liquid  extends  to  infinity  and  Bi  ~o, 

so  that  in  the  relative  motion  past  the  body,  as  when  fixed 
current  U  parallel  to  xO, 

*'.iU.(.+^J,*'-W(.-|-> 

ChangiiK  the  or^n  from  the  centre  to  the  focus  of  a  prolate 
spheroid,  then  putti:^  V~pa,  \=\'a,  and  proceeding  to  the  limit 
wttNea^n,  we  find  lora  paraboloid  of  revolution 

with  X' •■  o  over  the  surface  of  the  paraboloid ;  aod  then 

*—iVp  log  [V(=^+/)+4 
The  relative  path  of  a  liquid  particle  is  along  a  stream  line 

^'  m  }Uc*,  a  constant,  (la) 

a  C«i  while  the  absolute  path  of  a  particle  in  space'wdl  be  given  by 


(4) 


(S) 


(6) 


(7) 
(8) 

(9) 
(10) 
(II) 


46.  Between  two 


^""    y    "    -spy  > 

itric  spheres,  with 
+X-r»,  o»+Xi-a,>. 
A-B=C=oV3H, 


(14) 
(15) 


W 


(3) 


'         I-O'/Ol'     '       '     '    I-ffl'/Oi'* 

and  the  effective  inertia  of  the  liquid  in  the  inter^iace 
Aj+aAi  „„     ,Bi'+3a'„„ 

When  the  spheres  are  not  concentric,  an  expression  for  the  effective 
inertia  can  be  found  by  the  method  of  images  (W.  M.  HicK  Phil. 
Tram.,  1880). 

The  image  of  a  source  of  strength  ^  at  S  outside  a  sphere  of 
radius  a  is  a  source  of  strength  iia/f  a.t  H,  where  OS-/,  OH '-a'//, 
and  a  line  sink  reaching  from  the  image  H  to  the  centre  Q  of 
line  strength  -  fi/a;  this  combination  will  be  found  to  produce  no 
flow  across  the  surface  of  the  sphere. 

Taldng  Ox  along  OS,  the  Stokes'  function  at  P  for  the  source  S 


s  PH* 


4-^ii{i 


cos  PSx+ jcoaPHx-- 


cos  PSx,  and  of  the  source  H  and  line  sink  OH  is  u(a!f)  a 
0</a)(PO-PH);   so  that 

and  ^—  -fi,  a  constant,  over  the  surface  of  the  sphere,  so  that  there 

When  the  source  S  is  inside  the  sphere  and  H  outside,  the  line 

sink  must  extend  from-H  to  infinity  in  the  imaee  system;  to  realize 
physically  the  condition  of  zero  now  across  tne  sphere,  an  equal 
sink  must  be  introduced  at  some  other  internal  point  S'. 

When  S  and  S'  lie  on  the  same  radius,  taken  slang  Ox,  the  Stakes' 
function  can^be  written  down ;  and  when  S  and  S'  roaiesce  a  doublet 
is  produced,  with  a  doublet  image  at  H. 

For  a  doublet  at  S,  of  moment  m,  the  Stokes'  function  is 

C5) 


and  for  its  image  at  H  the  Stokes'  function  is 


(6) 


m 


so  that  for  the  combination 

and  this  vanishes  over  the  surface  of  the  sphere. 

There  is  no  Stokes'  function  when  the  axis  of  tlie  doublet  at  S 
does  not  pass  through  O;  the  image  system  will  consist  of  an 
ini^lined  doublet  at  H,  rnakingan  equal  angle  with  OS  as  the  doublet 
S,  and  of  a  parallel  negative  line  doublet,  extending  fnnn  U  to  O, 
□f  moment  varying  as  the  distance  from  O. 

A  distribution  of  sources  and  doablets  over  a  moving  surface 
will  enable  an  expression  to  be  obtained  for  the  velocity  function 
of  a  body  moving  in  the  presence  of  a  fixed  sphere,  or  inside  it. 

The  method  of  electrical  images  will  enable  the  stream  function  ^ 
to  be  inferred  from  a  distribution  of  doublets,  finite  in  number 
when  the  surface  is  composed  of  two  spheres  intersecting  at  an 
angle  w/m,  where  nt  is  an  integer  (R.  A.  Herman,  Quart.  Jour,  of 
Math.  xxii.}. 

Thus  for  m  —  s,  the  spheres  are  orthogonal,  and  it  can  be  verified 
that 


*'-iVy'{i 


(8) 


ii4iere  Oi,  Ot,  a-omi/V  (oi'+oi*)  is  the  radius  of  the  spheres  and 
their  circle  of  intersection,  and  ri,  r^,  r  the  distances  of  a  pnnt 
from  their  centres. 
The  correspondir^  espressiDn  for  two  orthogonal  cylinders  will  be 

f-%(-S-S+?")-  (9> 

With  Ji-oo,  thcM  reduce  to 

^.iu,.(,-;-;)l,  o,uj(i-^;)l,       (10) 


-iuyg-^. 


3ri* 


^  + 


'  2ri' 


("> 


with  a  similar  expres^on  for  cylinders;  so  that  the  plane  x=-o 
may  be  introduced  as  a  boundary,  cutting  the  surface  at  60°.  The 
motion  of  these  cylinders  across  the  line  of  centres  is  theequlvalent 
of  a  line  doublet  along  each  axis. 

47.  The  extension  of  Green's  solution  to  a  rotation  of  the  ellipsoid 
was  made  by  A.  Clebsch,  by  taking  a  velocity  function 

for  a  rotation  R  about  Oi;  and  a  similar  procedure  shows  that  an 
ellipsoidal  surface  X  may  be  in  rotation  about  Os  without  disturbing 
the  motion  if 

R-  (to+PTx)^+^3x  ,3, 

and  that  the  continuity  of  the  liquid  is  secured  if 
(»'+X)'»(J"+X)'»(.f+X)l3{ 


and  at  ttie  surface  x—o, 


r^         NJX  N     B^-Aa 


(3) 
(4) 


/I    ,  i\  N  Bj-Aj 
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The  velocity  functitxi  of  the  liquid  inside  the  ellipscMd  \=o  due 
to  the  same  angular  velocity  will  be 

and  on  the  surface  outside 

N  B<i-A«  ... 

•o  that  the  ratio  of  the  exterior  and  interior  value  of  #  at  the  surface 


(9) 


and  thb  is  the  ratio  of  the  effective  angular  inertia  of  the  liquid, 
outside  and  inside  the  ellipsoid  X^^o. 

The  extension  to  the  case  where  the  liquid  is  bounded  externally 
by  a  fixed  ellipsoid  \  =  \,  is  made  in  a  similar  manner,  by  putting 
*-ryCx+M),  (10) 

and  the  ratio  of  the  effective  angular  inertia  in  (9)  is  changed  to 


(B,-A,)-{B,-Ai)+'^ 


(II) 


i'-v^y 


(IS) 


Make  c— 00  for  confocal  elliptic  cylinders;  and  then 

and  then  as  above  in  1 31,  with 

a^echu,  i-caha,  ai  =  V(a^+X)"ech  m,  Jj=csh  m    (13) 
the  ratio  in  (i  i)  agrees  with  (  31  (6). 

As  before  in  {  31,  tbe  rotation  may  be  resolved  into  a  shear-pair, 
in  planes  perpendicular  to  Ox  and  Oy. 

A  torsion  of  the  ellipeotdal  surface  will  give  rise  to  a  velocity 
function  of  the  form  ^-xysO,  where  Q  can  be  expressed  by  the 
eUtptic  integrals  A;^,  Bj^,  C^i  in  a  similar  manner,  since 


0=lJ"&/P'. 


48.  The  determination  of   the  ^'s  and    : 
problein,  solved  as  yet  only  for  a  few 

But  snpponn^  tbem  determined  for  the  motion  of  a  body  through 
a  liquid,  uie  kinetic  energy  T  of  the  system,  liquid  and  body,  is 
expressible  as  a  c^uadratic  function  of  the  components  U,  V,  W,  P, 
Q,  R.  The  partial  differential  coefficient  of  T  with  respect  to  a 
component  of  velocity,  linear  or  angular,  will  be  the  component  of 
momentum,  lintar  or  angular,  which  corresponds. 

Conversely,  if  the  kinetic  energy  T  is  expressed  as  a  quadratic 
function  of  xi,  xi,  Xt.  yi,  yi,  yi,  the  cooipanents  of  momentum,  the 
partial  differential  coeflicient  with  respect  to  a  momentum  com- 
ponent will  give  the  component  of  velocity  to  correspond. 

These  theorems,  which  hold  for  the  motion  of  a  sinele  ridd  body, 
are  true  generally  for  a  flexible  system,  such  as  considered  here  for  a 
liquid,  with  one  or  more  rigid  bodies  swimming  in  it;  and  they  cx- 


CO 


velocity;  so  that  the  kinetic  energy  is  the  work  done  by  the  impulse 
In  starting  the  motion  from  rest. 

Thus  if  T  is  expressed  as  a  quadratic  function  of  U,  V,  W.  P,  Q,  R, 
the  components  of  momentum  correspondii^  are 

=='■30'  *'°3V  *'=3W 


rfT 


tfT 


rfT 


but  when  it  is  expressed  as  a  quadratic  function  of  x 
yt.yt. 


The  second  system  of  expression  was  chosen  by  Clebach  and 
adopted  by  Halphen  in  hii  Functions  eltiptiques;  and  thence  the 
dynamical  equations  follow 


dXi      JT  , 


,dT,  . 


,     (fvi      dT  ,     dT      dT  ,     ((T    ,,  „  ,  , 

^'-i-yW,-^y'3^-''^,+'"^'  M-  . . ..  N-  . . .,  (4) 

e  X,  Y,  Z,  L,  M,  N  denote  components  of  external  applied  force 


S-«R- 


«Q,  ^=«P-m,  ff=lQ-mP. 
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If  P  denotes  the  resultant  linear  impulse  or  momentum  ii 
direction 

P==lxi+mxt+nxi, 
dP    dl     ,4m     ,dn 


+m(^-«.P+x.R) 


(7) 


-iX+«Y+«Z, 
for  all  values  of  t,  m,  n. 

Next,  taking  a  fixed  origin  Q  and  axes  parallel  to  Ox,  Oy,  Of 
through  O,  and  denoting  by  x,  y,  t  the  coordinates  <d'  O,  and  by  G 
the  component  angular  momentum  about  0  in  the  direction  (I,  m,  n) 
G-l(y,-x,g+xc>) 
+m(yt-xtx+«,s) 

+«(jr-Kiy+sw:).  (8) 

Differentiating  with  reapiect  to  (,  and  afterwards  moving  the  fixed 
ongin  up  to  the  moving  origin  0,  so  that 

x-.^s=o.but^^^-U.§-V,g=W. 
+M  {^-yiP-l-3^R-*,U+*.w) 

+•»  (^-y.Q+j*P-ttV+»u) 

"IL+mlA+nN,  (9) 

for  all  values  of  /,  m,  it. 

When  no  external  force  acts,  the  case  which  we  shall  consider,  there 
are  three  integrals  of  the  equations  c^  motion 
fi.)    T— constant, 

(u.l     3Ci'+«i'+Xj'  =  P,  a  constant, 

(iii.)  *i^+*iyi+*iyi=n='GF,  aconstantj 
and  the  dynamical  equations  in  (3)  express  the  fact  that  Xt,  Xi,  x, 
arc  the  components  of  a  constant  vector  having  a  fixed  direction ; 
while  (4)  shows  that  the  vector  resultant  of  yi,  y,,  y,  moves  as  if 
subject  to  a  couple  of  components 

x,V/'X,V,  *,U-3cW,  x,V-x,V,  (10) 

and  the  resultant  couple  is  therefore  perpendicular  to  F,  the  re- 
sultant of  Xj,  Xt,  Xt,  90  that  the  component  along  OF  is  constant,  a» 
expressed  by  (iii). 

If  a  fourth  integral  is  obtainable,  the  solution  is  reducible  to  a 
quadrature,  but  this  ia  not  possible  except  in  a  limited  aeries  of  cases, 
inveatigated  by  H.  Weber,  F.  KOtter.  R.  Liouville,  Caspary, 
Jukovsky,  Liapounoff,  Kolosoff  and  others,  chiefly  Russian  mathe- 
maticians; and  the  general  solution  requires  the  double-theta 
hyperelliptic  function. 

49.  In  the  motion  which  can  be  solved  by  the  elliptic  function,  the 
moat  general  expression  of  the  kinetic  energy  waa  shown  by  A, 
Clebscn  to  take  the  form 

T-ii.(x,>+x^)-H^„> 


0  that  a  fourth  integral  is  given  by 

d>'i/i&>0,  yi— constant; 

■^=xt{qxi+ry,)~xj(,qx,+ryi)-=r(,x^-xaii). 


(I) 

(a) 
(3) 


aothat 

where  X|  is  a  quartic  function  of  Xi,  and  thus  t  ia  riven  by  an  elliptic 
Digitizoc  by  VtOOQIC 


HYDRODYNAMICS)  HYDROMECHANICS 

ind  by  invereioo  xi  u  in  elliptic  funcdon 


(*. 


3jC*i+*ii)  -  -i[(s'-aiXt+T'y,]+iTx,(yi+y,i), 


S!'VS^-<»'-«"-- 


fr'-'),.-F,!^ 


(9) 

(10) 

(■■) 

.  (i« 

(■3) 


requiriOK  the  elliptic  integral  of  the  third  land; 
pression  of  xi+*it  and  yi+V- 
lotroduciog  Euler's  angles  d,  ip,  ^, 


(14) 
(15) 


MR  ^"P  sin  *+Q  cos  *, 

-{qxi+ryi)xi+lgxt+ryt)xt 
-q(.x{>+ic,')+r(x,yi+xiyt) 
=  aF'Hin'fl+r(FG-;t,y,), 

elliptic  integrals  of  the  third  kind. 

Employing  G.  Kirchhoff' 
ot  the  c^tre  ol  the  body, 

FX  -y,  co«  JV+ji,  COB  y7+yt  cos  IT, 

FY  -  -yi  COS  xS.+y,  coa  s^T+y,  cos  iJT, 

G-yicoaxZ+3^  cos  yZ+yi  cos^, 

F»(X>+Y»)-y,'+)^'+yi'-G*, 

FCX+Yi)  Mi^^i±^^>. 

Suppose  Xi-P  is  a  repeated  factor  of  Xt,  then  yi— G,  and 

X.-(x.-F)»[^(«,+F)'+a2^G(«,+F)-G'].  (23) 
and  putting  art-F—y, 

+,(,S:=iF+!i:rSG),+el=£y],  (,„ 
BO  that  the  stability  of  this  axial  movement  is  secured  if 

(25) 


{16) 

(17) 

for  X,  Y,  Z,  the  coordinates 

(18) 
(19) 
(20) 
(=1) 

(22) 


A-/^F'+4«^G-G» 


I    ah-»VAV(A+jBy+Cy)       i   ch-'     A+By  ,  ,. 

-7Xch->  — yV(B*-AC)        =vSBh-'yV(B'-ACi'     '^*' 

and  the  axis  falls  away  ultimately  from  its  original  direction. 

A  number  of  cases  are  workad  out  in  the  American  Journal  of 
ilath^malia  (1907),  in  which  the  motion  is  made  a^ebraical  by  the 
use  of  the  pseudo-elliptic  integral.     To  give  a  simple  instance, 
cbangioK  to  the  sterecfrephic  projection  by  putting  tan  k^^x, 
(NM*.)"'={«+i)VX,+i{r-i)VX,. 


X, 


{27) 

^|-  =t<w4+3a*'-3(o-|-ft)a'-l-2ft*-=6,  (28) 

N»--8(a+&),  (29) 

will  give  a  posdble  state  of  motion  of  the  axis  of  the  body ;  and  the 
motion  <A  the  centre  may  then  be  inferred  from  (22). 

SO.  The  theory  preceding  is  of  practical  application  in  the 
investigation  of  the  stability  of  the  axial  motion  of  a  submarine 
boat,  of  the  elongated  gaa  bag  of  an  airship,  or  of  a  spinning  rifled 
projectile.  In  the  steady  motion  under  no  force  of  such  a  body  in 
a  medium,  the  centre  of  gravity  describes  a  helix,  while  the  axis 
describes  a  cone  round  the  direction  of  motion  of  the  centre  of 
gravity,  and  the  couple  causing  precession  is  due  to  the  dis- 
placement of  the  medium. 

In  the  absence  of  a  medium  the  inertia  of  the  body  to  trans- 
lation is  the  same  in  all  directions,  and  is  measured  by  the 
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weight  W,  and  under  no  fwce  tlie  C.G.  proceeds  in  a  straight 
line,  and  the  axis  of  rotation  through  the  C.G.  preserves  its 
original  direction,  if  a  principal  axis  of  the  body;  otherwise 
the  axis  describes  a  cone,  right  circular  if  the  body  lias  nniaTJul 
symmetry,  and  a  Foiosot  cone  in  the  general  case. 

But  the  presence  of  the  medium  makes  tlie  efiective  inertia 
depend  on  the  direction  of  motion  with  respect  to  the  external 
sb^te  of  the  body,  and  on  W  the  weight  of  fluid  medium  displaced. 

Consider,  for  example,  a  submarine  boat  under  water;  the  inertia 
is  difierent  for  axial  and  broadside  motion,  and  may  be  represented 

Ci-W+W'.,  c-W+W'ft  (I) 

where  a,  ff  are  numerical  Factors  depending  on  the  external  shape; 

and  if  the  C.G  is  moving  with  velocity  V  at  an  angle  ^  with  the  axis, 
so  that  the  axial  and  broadside  component  of  velocity  is  «<-V  cos  4, 
ip  =  V  sin  +,  the  total  momentum  F  of  the  medium,  represented  by 
the  vector  OF  at  an  angle  9  with  the  axis,  will  have  components, 
expressed  in  sec.  lb, 

Fcos9=Ci^  =  (W-i-W'a)jcos*,  F3ine-e^=CW-|-W'/J)^sia*.  (2) 

Suppose  the  bod^  is  kept  from  turning  as  it  advances;  after  I 
seconds  the  C.G.  will  have  moved  from  O  to  O',  where  Oty^Vf; 
and  at  O'  the  momentum  is  the  same  in  magnitude  as  before,  but 
its  vector  b  displaced  from  OF  to  OT'. 

For  the  body  alone  the  resultant  of  the  components  of  momentum 


W7COB*andW-^ 


n  <»  is  W-jsec.  lb, 


(3) 


acting  along  00',  and  so  b  unaltered. 

But  the  change  of  the  resultant  momentum  F  of  the  medium  as 
well  as  of  the  body  from  the  vector  OF  to  O'F'  requires  an  impulse 
couple,  teodii^  to  increase  the  angle  FOO',  of  magnitude,  in  sec. 
foot-pounds 

F.OO'.sin  FOO'-FV(  sin  («-«>.  (4) 

equivalent  to  an  incessant  couple 
N-FVsin  («-♦) 

>  (F  sin  e  cos  4-F  cos  0  sin  ^)V 

=  {ci-ei)(V*/g)Mn#co8* 

=W'OJ-«)«./£.  (5) 

This  N  is  the  couple  in  foot-pounds  changing  the  momentum  of  the 
medium,  the  momentum  of  the  body  abne  remaining  the  same;  the 
medium  reacts  on  the  body  with  the  same  couple  Nin  the  oppoate 
direction,  tending  when  ct-ci  is  positive  to  set  the  body  broadside 
to  the  advance. 

An  oblate  flattened  body,  like  a  disk  or  plate,  has  cr-Ci  negative, 
so  that  the  medium  steers  the  body  axiallv;  this  maybe  veri^ed  by  a 
{date  dropped  in  water,  and  a  leaf  or  disk  or  rocket-stick  orplece  of 
paper  falung  in  air.  A  card  will  show  the  influence  of  the  couple  N  'A 
projected  with  a  spin  in  its  plane,  when  it  will  be  found  to  change  its 
aspect  in  the  atr.  ' 

An  elon^ted  body  like  a  ship  has  Ci-Cipoutive,  and  the  couple  N 
tends  to  disturb  the  axial  movement  and  malies  it  unstable,  so  that 
a  steamer  requires  to  be  steered  by  constant  attention  at  the  helm. 

Consider  a  submarine  boat  or  airship  moving  freely  with  the 
direction  of  the  resultant  momentum  horizontal,  and  the  axis  at  a 
slight  inclination  0.  With  no  reserve  of  buoyancy  W— W,  and  the 
couple  N,  tending  to  increase  9,  has  the  effect  of  diminishing  the 
metacentric  height  by  h  ft.  vertical,  where 


WAt 


n9-N-(<:,-. 


'ct  g 


+9  Z' 


(6) 
(7) 


51.  An  ebngated  shot  is  made  to  preserve  its  axial  flight, 
through  the  air  by  giving  it  the  spin  sufficient  for  stability, 
without  which  it  would  turn  broadside  to  its  advance;  a  top  in 
the  same  way  is  made  to  stand  upright  on  the  point  in  the 
position  of  equilibrium,  unstable  statically  but  dynamically 
stable  if  the  spin  is  sufhcient;  and  the  investigation  proceeds  in 
the  same  way  for  the  two  problems  (see  Gykoscofb). 

The  effective  aneular  inertia  of  the  body  in  the  medium  is  now 
required ;  denote  it  by  Ci  about  the  axis  of  the  figure,  and  by  Ci  about 
a  diameter  of  the  mean  section.  A  rotation  about  the  axis  of  a 
figure  of  revolution  does  not  set  the  medium  in  motion,  so  that  C]  is 
the  moment  of  inertia  of  the  body  about  the  axis,  denoted  by  WibJ. 
But  if  WjbJ  is  the  moment  of  inertia  of  the  body  about  a  mean 
diameter,  and  o>  theangularvelocity  about  it  generated  by  animpluse 
couple  M,  and  M' is  the  couple  required  to  set  the  surroundingmedium 
in  motion,  supposed  of  effective  radius  of  gyration  k', 

W*!«-M-M',  W'*'»u-M',  (i) 

(Wft!+W'i6'')a.-M,  (2) 

C,-.WtJ+W'i'»-(W+W'0*J,  (3) 

in  which  we  have  put  f  ■•  efc*,  where  *  la  a  numerical  factor  depend- 
ing on  the  shape. 
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If  the  Bbot  is  smnning  about  its  aids  with  angular  velocity  p,  and 
UpreceaiingBteadily  at  a  rate  ji  about  a  line  parallel  to  the  resultant 
momentum  F  at  an  angle  0,  the  velocity  of  the  vector  of  angular 
momentum,  as  in  the  case  of  a  top,  Is 

Cifwsinfl-Cui'ainflcosff;  (4) 

and  equating  this  to  the  impressed  couple  (multiplied  by  2).  that  is,  to 

(N-{e,-(,)^'tan«,  (5) 

and  dtvidiI^'  out  sin  9,  which  equated  to  zero  would  Imply  perfect 
centring,  we  obtain 

Ctf.»cosfl-Ci/',<+(ei-Ci)|u'aec8  =  o.  (6) 

The  least  admissible  value  of  ^  is  that  which  makes  the  roots  equal 
of  this  quadratic  in  fi,  and  then 

(7) 
M-  than  given  by 


,.  =  i^?sece, 
the  roots  would  be  imaginary  for  a  value  of  ^  si 

C;^-4{ci-c,)^C,a'=o,  (8) 

g-4(^.-^.f^§.  (9) 

If  the  shot  is  moving  as  if  fired  from  a  gun  of  calibre  d  inches,  ir 
which  the  rifling  makes  one  turn  in  a  pitch  of  n  calibres  or  ltd  inchee 
so  that  the  angle  i  ot  the  rilling  is  given  by 

tan  S  o  rdjnd  m  Idp/v,  (10) 
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If  V  denotes  the  density  of  the  metal,  and  if  the  shell  has  a  cavity 
homothetic  with  the  external  ellipsoidal  shape,  a  fraction  /  of  the 
linear  scale;  then  the  volume  lA  a.  round  shot  beiim  Inf',  and 
ivd'x  of  a  shot  X  calibres  long 


W-l^i'.d-/'),, 

(20) 

l,'-W»i(>-«.. 

(2,) 

y-ixi'«^(i -;■)«• 

M 

wity  ot  the  air  or  medium 

W       I      p 

(=3) 

(24) 

(«) 

"""-f«-»)nSi' 

(26) 

in  which  ir/p  may  be  replaced  by  800  times  the  5.G.  of  the  metal, 
taking  water  as  800  times  denser  than  air  on  the  average,  in 
round  numbers,  and  formula  (10)  ma^  be  written  n  tan  f— t,  or 
nt '  1 80,  when  j  is  a  small  angje,  and  given  in  degrees. 

From  this  formula  (26)  the  table  following  has  been  calculated 
by  A.  G.  Hadcock,  and  the  results  are  in  agreement  with  practical 
experience. 


Solid  Steel  Bullet 

Sdid  Lead  Bullet         1 

/=i. 

3.G.  7-^. 

/=i. 

S.G.  8. 

/=o,S.G.8. 

/-o.  S.G.  10-9.          1 

fi-a 

s 

» 

i 

n 

S 

n 

i 

n 

I-O 

0-0000 

0-   0' 

Infinity 

Q"      0' 

Infinity 

0"     0' 

Infinity 

0°    0' 

Infinity 

n\i 

6387 

71-08 

72-ai 

84-29 

a-5 

3   46 

47-91 

38-45 

3    23 

53-32 

3     19 

54-'7 

"    51 

63-24 

4   41 

4     13 

42-79 

4    09 

43-47 

50-74 

3-5 

7370 

5   35 

32-13 

5    02 

35-75 

3633 

t'i 

'   42-40 

7783 

27-60 

-   36-43 

4-5 

I  it 

24.ao 

6    40 

37-36 

5    37 

31-94 

8351 

21-56 

7   is 

1  « 

24-36 

28-44 

0 

87H 

10  05 

17-67 

9    04 

19-98 

7    40 

33-33 

lO-O 

9395 

16    57 

iO'3i 

11-47 

15    05 

13-60 

loooo 

90    00 

000 

90    00 

0-00 

90    00 

0-00 

90    00 

o-oo 

For  a  shot  in  air  the  ratio  W/W  is  so  small  that  the  square  may 
be  neglected,  and  fttfmula  (iij  can  be  replaced  for  practical  purpose 
in  artillery  by 


tan'!=I,— 


V    W 


'■W' 


((»-■) 


fj);'©'. 


(12) 


if  then  we  can  calculate  p,  a,  or  ^a  for  the  external  ^ape  of  the 
shot,  this  equation  will  give  the  value  of  S  and  n  required  for  stability 
of  flight  in  the  ail. 

The  ellipsoid  is  the  only  shape  for  which  a  and  0  have  so  far  been 
determined  analytically,  as  shown  already  in  }  44,  so  we  must  restrict 
our  calculation  to  an  egg-shaped  bullet,  bounded  by  a  prolate 
ellipsoid  of  revolution,  in  which,  with  b—c, 

(13) 
(14) 

Tlie  length  of  the  shot  being  denoted  by  /  and  the  calibre  by  d,  am 
the  length  in  calibres  by  x 

lld=2al2b-x,  (16) 


"•   },  (o"+),)Vl4lo'+XK>'+W'l"J .  a(<,<+\)'»(li'+X)' 
A.+aB.=i. 


y;logl,+V(>:'-i)l. 


(I) 


W 


(3) 


53.  In  the  steady  motion  the  centre  of  the  shot  describes  a  helix, 
with  axial  velocity 

ucosfl+rsinfl  •=  I  i+^tan<pj  KCOstfcwwsecO, 
and  transverse  velocity 

i>sin0-DCOB«'>/i-^JMsin0A«(^-<i)iisin8; 

and  the  time  (A  completing  a  turn  of  the  S[Mial  is  ar/^ 
When  M  has  the  critical  value  in  (7), 

^.t'g,„,.^(:^+,)co.., 

which  makes  the  circumference  of  the  cylinder  on  which  the  helix 
is  wrapped 

~iitian6-vcos9)-~(p- a)lx'+i)  iin*ecoi9 
-»d(fi-a)(,x*+i)ainScoa8. 
and  the  length  of  one  turn  of  the  helix 

^(«cose+»sinfl)=wrf£«'  +  i);  (5) 

thus  for  s:=3,  the  length  is  10  times  the  pitch  <rf  the  rifling. 

53.   The  Motion  of  a  Perforaltd  Solid  in  Liquid. — In  the  preceding 
investigation,  the  liquid  stops  dead  when  the  body  is  brought  to  rest. 


(4) 


53-  rfeJl 
.nvestigatioi  ...  ,  „ 

and  when  the  body  is  in  motion  the  surrounding  liquid  n 
unirorm  manner  with  respect  to  axes  fixed  in  the  bod^,  and  the 
force  experienced  b^  the  Iwdy  from  the  pressure  of  the  liquid  on  its 
surface  is  the  opposite  ot  that  required  to  change  the  motion  of  the 
liquid;  this  has  been  expressed  by  the  dynamical  equations  given 
aoove.  But  if  the  body  is  perforated,  the  litjuid  can  circulate  through 
a  hole,  in  reentrant  stream  lines  linked  with  the  body,  even  while 
the  body  is  at  rest;  and  no  reaction  from  the  surface  can  influence 
this  circulation,  which  may  be  supposed  started  in  the  ideal  manner 
described  in  j  29,  by  the  application  of  impulsive  pressure  across  an 
ideal  membrane  closing  tne  hole,  by  means  of  ideal  mechanism 
connected  with  the  bodv.  The  body  is  held  fixed,  and  the  reaction 
of  the  mechanism  and  the  resultant  of  the  impulsive  pressure  on  the 
surface  are  a  measure  of  the  impulse,  linear  £,  if,  ;-,  and  angular 
X,  li,  r,  required  to  start  the  circulation. 
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This  impulse  will  remain  of  constant  magnitude,  and  fixed 
relatively  to  the  body,  which  thus  experiences  an  additional  reaction 
from  the  circulation  which  is  the  opposite  of  the  force  required  to 
change  the  position  in  space  of  the  circulation  impulse;  and  these 
extra  forces  must  be  taken  into  account  in  the  dynamical  equations. 

An  article  may  be  consulted  in  the  Pkii.  Mag.,  April  1893,  by 
G.  H.  Bryan,  in  which  the  analytical  equations  oF  motion  are 
deduced  of  a  perforated  solid  in  liquid,  from  considerations  purely 
bydrody  namical . 

The  effect  of  an  external  circulation  of  vortex  motion  on  the 
motion  of  a  cylinder  has  been  investigated  in  §  39;  a  similar  pro- 
cedure will  show  the  influence  of  circulation  through  a  hole  in  a  solid. 


n  of  the  circulation. 

Afl  the  ring  is  moved  from  0  to  0'  in  time  (,  with  velocity  Q,  and 
ai^lar  vdodty  R,  the  components  of  liquid  momentum  change 

aMU  +i  and  ffWV  along  Ox  and  Oy 
to  aMTJ'+J  aod  (SM'V  along  O'*'  and  O"/,  (i) 

the  (ud*  of  the  ring  changing  from  Ox  to  0'*';  and 
U-Qco.9,  V-QanS, 

V'-Qcoele-^),  V'-Qwn(8-Rfl,  (2) 

so  that  the  increase  of  the  components  of  momentum,  Xi,Yi,andNi, 
linear  and  angular,  ore 

Xi=(«M'U'+{)  COB  Rj-oM'U-J-tfM'V'  an  R; 

-(o-/J)M'Osin:(ff-Ri)MnR/-(verRi  (3) 

y,  -  {.MTJ'+J)  sin  R/+iSM'V'  00s  Rj-pM'V 

-(«-«M'Qcos  (9-R/)  Bin  Rl+frin  RT,  {4) 

N,-t-(»M'U'+t)  dn  (fl-R/)+;8M'V'co8  (tf-RfllCKy 

-l-(a-«M'Qcoi{fl-Ri)riii(e-Ri)-isin(e-RfllQt.      (5) 


X-lt.Xi/<-{-~«M'QRBin(-(«-rtM'VR,  (6) 

Y-lt.  Y,/i-C«-j9)M'QRco.tf+iR-(.-p)M'UR+tR,  (?) 
Z-lt.  Zi/(--(a-^)M'Q»8in#cosB-fi38iafl 

-[-Ca-ftM-U+EIV.  (8) 

N<nr  sappoee  the  cylinder  is  free;  the  additional  forces  acting  on 
the  body  are  the  components  of  kinetic  reaction  of  the  liquid 

-.w(§~Vr).  -sM'(g+lIR),  -*'^,       (9) 
SO  that  its  equBtiona  of  motion  are 

m(^-Vr)  --.M'(^-VR)-(a-«M'VR,         (10) 
M  (§+Ur)  -  -pM'  (^+Ur)  -(.-«M'UR-fR,Cii) 

C^ ^C^+i'-BWWHV;  (13) 

and  putting  as  before 

M+oM'=<;i,  M+m'-et,  C+»C'- 
•iU       ,,0 

Cl-^-CtVR-mO, 


dV. 


("3) 
(14) 
(15) 
(16) 


ritowing  the  modification  of  the  equations  of  plane  motioa,  due  ti 
the  component  |  of  the  circulation. 

The  integral  of  (14)  and  (15)  may  be  written 

ftU+|=Fcos#,  i^V--F8in(,  {17) 

g=Uco89-Vsin»-^+5^'-lcostf,         (,8) 
^— UsinS+Vcosfl"  (-— — IsinBcosfl— |-sjn9,     (19) 

C.g-f-^™»c"»-Q^««-F^!  (.0) 

^<^     T?       .  /r     F»coa»fl     Psin'fl  ,    Ft       „,„!,, 
C.37-Fy-y  [ ^+a  Jcos»+Hj  ;  (21) 


body  cannot  describe  loops;  but  with  (,  the  influence  may  be  great 
eaouch  to  make  dx/dl  chaise  sign,  and  so  loops  occur,  as  shown  in 
A.  B.  Basset's  Hydrodynamics,  i.  192,  resembling  the  trochoidal 
curves,  which  can  be  looped,  investigated  in  }  39  tor  the  motic 
a  cylinder  under  gravity,  when  surrounded  by  a  vortex. 


The  branch  of  hydrodynamics  which  discusses  wave  motion  in  a 
liquid  or  gas  is  given  now  in  the  articles  Sound  and  Wave;  while 
the_ influence  of  viscoaity  is  considered  under  Hvdraulics. 


and  W.  M.  HicTta  (i88a).  See  also  the  FortschritU  der  Malkematik, 
and  A.  £.  H.  Love,  "  Hydntdynamik  "  in  the  Encytiopidie  der 
mathtmalischen  WissenschafUn  (1901).  (A.  G.  G.) 

HYDROMEDUSAE,  a  group  of  marine  animals,  recognized 
as  belonging  to  the  Hydrozoa  (q.v)  by  the  following  characters, 
(i)  The  polyp  (bydropolyp)  is  of  simple  structure,  typically  much 
longer  than  broad,  without  ectodermal  oesophagus  or  mesenteries, 
such  as  are  seen  in  the  anthopolyp  (see  article  Anthozoa);  the 
mouth  is  tisually  raised  above  the  peristome  on  a  short  conical 
elevation  or  hypostome;  tbe  ectoderm  is  without  cilia. 
(a)  With  very  few  exceptions,  the  polyp  b  not  the  only  type  of 
'ndividual  that  occurs,  but  alternates  in  the  life-cycle  of  a  given 
species,  with  a  distinct  type,  the  medusa  (q.v.),  while  in  other 
cases  the  polyp-stage  may  be  absent  altogether,  so  that  only 
medusa-individuals  occur  in  the  life-<ycle. 

llie  Hydromedusae  represent,  therefore,  a  sub-dass  of  the 
Hydrozoa.  The  only  other  sub-class  is  the  Scyphomedusae 
(g.c).    The  Hydromedusae  contrast  with  the  Scyphomedusae 

the  following  points,  (i)  The  polyp,  when  present,  is  without 
the  strongly  developed  longitudinal  retractor  muscles,  forming 
ridges  {taeniolae)  projecting  into  the  digestive  cavity,  seen  in  the 
scyphistoma  or  scyphopolyp.  (3)  The  medusa,  when  present, 
has  a  velum  and  is  hence  said  to  be  crasptdoU;  the  nervous 
system  forms  two  continuous  rings  running  above  and  below 
the  velum;  the  margin  of  the  umbrella  is  not  lobed  (except 

Narcomedusae)  but  entire;  there  are  characteristic  differences 
in  the  sense-organs  (see  below,  and  Scvfhohei>csaz);  and 
gastral  filaments  (phacellae),  snbgenital  pits,  &c.,  are  absent. 
(3)  The  gonads,  whether  formed  in  the  polyp  or  the  medusa, 
are  developed  in  tbe  ectoderm. 

The  Hydromedusae  form  a  widespread,  dominant  and  highly 
differentiated  group  of  animals,  typically  marine,  and  found  in 
all  seas  and  in  aU  zones  of  marine  life.  FVesh-watei  forms, 
however,  are  also  Icnown,  very  few  as  regards  species  or  genera, 
but  often  extremely  abundant  as  individuals.  In  the  British 
fresh-water  fauna  only  two  genera.  Hydra  and  Cordylopkora,  are 
found;  in  America  occurs  an  additional  genus,  Microhydra. 
The  paudty  of  fresh-water  forms  contrasts  sharply  with  the  great 
abundance  of  marine  genera  common  in  all  seas  and  on  every 
shore.  The  species  of  Hydra,  however,  are  extremely  common 
and  familiar  inhabitants  of  ponds  and  ditches. 

In  fresh-water  Hydromedusae  the  life-cycle  is  usually  second- 
arily simplified,  but  in  marine  forms  the  life-cycle  may  be 
extremely  complicated,  and  a  given  species  often  passes  in  the 
course  of  its  history  through  widely  different  forms  adapted  to 
different  habitats  and  modes  of  life.  Apart  from  larval  ox 
embryonic  forms  there  are  foimd  typically  two  types  of  person, 
as  already  stated,  the  polyp  and  tbe  medusa,  each  of  which  may 
vary  independently  of  the  other,  since  their  environment  and 
life<onditions  are  usually  quite  different.  Hence  both  polyp 
and  medusa  present  characters  for  classification,  and  a  given 
species,  genus  or  other  taxonomic  category  may  be  d^ned 
by  polyp-characters  or  medusa-characters  or  by  both  combined. 
If  our  knowledge  of  the  life-histories  of  these  organisms  were 
perfect,  their  polymorphism  woiUd  present  no  difficulties  to 
classification;  but  unfortunately  this  is  far  from  being  the  case. 
In  tbe  majority  of  cases  we  do  not  know  the  polyp  corresponding 
to  a  given  medusa,  or  the  medusa  that  arises  from  a  given  polyp.' 
Even  when  a  medusa  is  seen  to  be  budded  from  a  polyp  under 
observation  in  an  aquarium,  the  difficulty  is  not  always  solved, 
since  the  freshly-liberated,  immature  medusa  may  differ  greatly 
from  the  full-grown,  sexually-mature  medusa  after  several 
months  of  life  on  the  high  seas  (see  figs.  11,  B,C,  and  59,  a,  (,  f). 
To  estabbsh  the  exact  relationship  it  is  necessary  not  only  to 
breed  but  to  rear  the  medusa,  which  cannot  always  be  done  in 

'  In  some  cases  hydroids  have  been  reared  in  aquaria  from  "vb 
of  medusae,  but  these  hydroids  have  not  yet  been  tound 
(BrowBehool).  " 


en  tound  in  the  sea 

y  Google 


136 


HYDROMEDUSAE 


[ORGANIZATION 


confinement.  The  alternative  b  to  fish  &11  stages  of  the  medusa 
in  its  growth  in  the  open  sea,  a  stow  and  laborious  method  in 
which  the  chance  of  error  is  very  great,  unless  the  series  of  stages 
is  very  complete. 

At  present,  therefore,  das^fications  of  the  Hydiomedusae 
have  a  more  or  less  tentative  character,  and  are  liable  to  revision 
with  increased  knowledge  of  the  life-histories  of  these  organisms. 
Many  groups  bear  at  present  two  names,  the  one  representing 
the  group  as  defined  by  polyp-characters,  the  other  as  defined 
by  medusa-characters.    It  is  not  even  possible  in  all  cases  to  be 
certain  that  the  polyp-group  corresponds  exactly  to  the  medusa- 
group,  especially  in  minor  systematic  categories,  such  as  families. 
The  following  is  the  main  outline  of  the  classification  that  is 
adopted  in  the  present  article.     Groups  founded  on  polyp- 
characters  are  printed  in  ordinary  type,  those  founded  on  medusa- 
characters  in  italics.     For  definitions  of  the  groups  see  below. 
Sub-class  Hydromedusae  {Hydroica  Craspcdota). 
Order    I.  Eleutheroblastea. 

„        II.  Hydroidea  (JUptoUnae). 
Sub-order  I.  Gymnoblastea  {Antkomedusae). 
,,        2.  Calyptoblastea  (Lepiomedusae). 
Order  III.  Hydrocoralfinae. 
„      IV.  Graptolitoidea. 
„         V.  TrachyUiw. 
Sub-order  I.  Trachomediuae. 
„         3.  Narcomedusae. 
Order  VI.  Sphonophora. 

Sub-order  1.  Chondrophorida. 
„         3.  Calycophorida. 
„  3.  Physophorida. 

„  4.  Cystophorida. 

Organieatkm  and  MorphoUgy  of  the  Hydromedtuae. 
As  already  stated,  there  occur  in  the  Hydromedusae  two 
distinct  types  of  person,  the  polyp  and  the  medusa;  and  either 
of  them  is  capable  of  non-sexuiil  reproduction  by  budding,  a 
process  vhich   may  lead   to   the 
formation  of  colonies,   composed 
I    of  more  or  fewer  individuab  com- 
bined   and    connected    together. 
The   morphology   of    the    group 

f, ir-ftl  thus    falls    naturally    into    four 

sections — (i)  the  hydropolyp,  (s) 
the  polyp-colony,  (3)  the  hydro- 
medusa,  (4)  the  medusa-colonies. 
Since,  however,  medusa-colonies 
occur  only  in  one  group,  the  Siph- 
onophora,  and  divergent  views 
are  held  with  regard  to  the 
morphological  interpretation  of 
the  members  of  a  siphonophore, 
only  the  first  three  of  the  above 
sub-divisions  of  hydromedusa 
morphology  will  be  dealt  with 
Fig.  I.— Diagram  of  a  typical  here  in  a  general  way,  and  the 
Hvdropolyp.  morphology  of  the  Siphonophora 

a,    Hydianth;  will  be  considered  under  the  head- 

ci     hJ;SS'  ing  of  the  group  itself. 

(,     Tentacle;  1-  The   Hydropolyp  (fig.    i)~The 

Ps,  Perisarc,  forming  in   the   general  characters  of  this  oi^nism 
region  of  the  hydranth   a™    descnbed    above    and    in    the 
acuporhydrotheca(A,i),   atticlea  Hvdrozoa  and  POLYP.     It 
— which,  fiowever.iB only    i*  rarely  free,  but  usually  fixed  and 
found  in  polyps  of  the   incapable  of  locomotion.     The  foot 
order  Calyptoblastea.        hy  which  it  is  attached  often  sends 
out   root-like   proceBses — the   hydro- 
rkiut  (c).    The   column   (b)  is   generally   long,   slender  and   stalk- 
like   {hydrocatdui).   Just  below  the  crown  of   tentacles,   however, 
the  body  widens  out  to  form  a  "  head,"  termed  the  hydranlh  (a), 
containing  a  stomach-like  dilatation  of  the  digestive  cavity.    On  the 
upper  face  of  the  hydranth  the  crown  of  tentacles  (t)  surrounda  the 
peristome,   from  which  rises  the  conical   hypostome,   bearing  the 
mouth  at  its  extremity.    The  general  ectoderm  covering  the  surface 
of  the  body  has  entirely  lost  the  cilia  present  in  the  earlier  larval 
stages  (planula),  and  may  be  naked,  or  clothed  in  a  cuticle  or  exo- 
skeTeton,  the   perisarc   {ps),  which   in  its  simplest  condition  is  a 
chitinous  membrane  secreted  by  the  ectoderm.    The  perisarc  when 
present  invests  the  hydrorhiza  and  hydrocaulus;  it  may  stop  short 


below  the  hydranth,  or  it  may  extend  farther,  in  general  there  are 
two  types  of  exoskeleton,  characteristic  of  the  two  principal  diviiioDS 
of  the  Hydroidea.  In  the  Gymnoblastea  the  perisarc  either  stops 
below  the  hydranth,  or,  if  continued  on  to  it,  forms  a  closely-fitting 
investment  extending  as  a  thin  cuticle  as  far  as  the  bases  of  the 
tentacles  (e.g.  Bimeria.  see  G.  J.  Allman  [i],'  pi.  xii.  figs,  i  and  3). 
In  the  Calyptoblastea  the  pensarc  is  always  conrinu^  above  the 
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hydrocaulus,  and  forma  a  cup,  the  hydranKium  or  hydrotheca  (i,  (), 
standing  off  from  the  body,  into  which  the  hydranth  can  be  retracted 
for  shelter  and  protection. 

The  architecture  of  the  hydropolyp,  simple  though  it  be,  fumishesa 
lonf  series  of  variations  affecting  each  part  of  the  body.  The  greatest 
variation,  however,  is  seen  in  the  tentacles.  As  regards  number,  we 
find  in  the  aberrant  forms  Prolckydra  and  Microhydn  tentacle* 
entirely  absent.  In  the  curious  hydr<nd  MoMobrackium  a  aiogle 
tentacle  is  present,  and  the  same  is  the 
case  in  CkOkrotovn;  in  AmphibrMhiMvi 
and  in  Lor  (fig.  il,  A)  the  polyp  bears 
two  tentacles  only.  The  reduction  of 
the  tentajcles  in  au  these  forms  may  be 
correlated  with  thnr  mode  of  life,  and 
especially  with  living  in  a  constant 
current  of  water,  which  brii^s  food- 
particles  always  from  one  direction  and 
renders  a  complete  whorl  or  circle  of 
tentacles  unnecessary.  Thus  ifierohydra 
lives  amongst  Bryozoa,  and  appears  to 
utilize  the  currents  produced  by  these 
animals.  ProUhydra  occurs  in  oyster- 
banks  and  Monobrackium  also  grows  on 
the  shells  of  bivalves,  and  both  these 
hydroids  probably  (ish  in  the  currents 
produced  Dy  the  lamellibrancha.  Am- 
pMirackium  grows  in  the  tissues  of  a 
sponge,  EuptuteUa,  and  protrudes  its 
hydranth  into  the  canal-system  of  the 
sponge;  and  Lar  grows  on  the  tubes  of 
the  worm  SabeOa.  Wth  the  exception 
of  these  forms,  reduced  for  the  most  part 
in  correlarion  with  a  semi-parasitic  mode 

of  life,  the  tentacles  are  usually  numerous.  _,^  „  .  „=™,„  ... 
It  is  rare  to  find  in  the  polyp  a  regular.  rJ.ilJirT^h^H^ 
symmetrical  disposition  6i  the  tentacle^  HT^^  Ji  ■  ^-JL 
M  in  the  medusa.  The  primitive  number  ^^^Ja^LT'^J^ 
of  four  in  a  whorl  is  i^,  however,  in  J°  "^Hinf  fr„Ef^ 
5to«r«fi«m  (fig.  2)  and  Clado,*^  ™^,™^n^  ?>,„  5S,  ^ 
(Allman  [i],  pi.  xvfi.),  and  in  Clovaiella    ?^^^ji^^„  *'^„?,' 

si,3e   whorl,   or   more   than   one;   thus   ^^'S^      «ter  A^ 
in   Corymorpha    (fig.   3)   and    Tubularia  ""^J^""*''*-    'After  AU- 
(fig.  4)  there  are  two  circlets;  in  Slaur-   "*>"•'■ 
idium  (fie.  3)  several;  in  Coryne  and  Cordyhphora  the  tentacles  are 
scattered  irregularly  over  the  elongated  hydranth. 

As  regards  form,  the  tentacles  show  a  number  of  types,  of  which 
the  most  important  are  (i)  filiform,  i.e.  cylindrical  or  tapering  from 


Fig.    3. — Diagram    1 


•  The  numben  in  square  brackets  [  ]  refer  to  the  bibliography  at 
the  end  of  this  article;  but  when  the  number  is  preceded  by  the 
word  Hydrozoa,  it  refers  to  the  bibliography  at  the  end  of  the  article 
Hydrozoa. 
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branched,  a  rare  form  in  the  polyp,  but  s 
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Altman,  loc.  cil.  p.  380,  fig.  82). 


Fic.    4. — Dii^nun   of    Tubuiaria  < 


knobbed 

-^,  ...  iv-):    (3) 

n  m  Cladocorynt  (see 
nore  than  one  type  of 
found  in  the  same 
polyp;  in  Peimaria  and 
Slauridium  {tl^,  2)  the  upper 
whorU  are  capitate,  the  lower 
filiform.  Finally,  aa  regards 
structure,  the  tentacles  may 
retain  their  primitive  hollow 
nature,  or  become  stdid  by 
obliteration     of     the     axial 

The  hypostome  of  the 
hydropolyp  may  be  small,  or, 
on  the  other  hand,  as  in 
Eudendrium  (Allman,  loc.  cil. 
pis.  xiii.,  Jiiv.),  large  and 
trumpet  -  shaped.  In  the 
curious  polyp  Myriotkela  the 
body  of  the  polyp  is  differ- 


iated    i 


. _.    ..  sineie  hydriform  person  reproductive  portions. 

a  bearing  a  stait  carrying  numerous  Wwto/ogy.  ~  The  ectoderm 

degenerate   meduaiform    persons   or  of  the  hydropolyp  is  chiefly 

^wrowcs  ft.    (After  Altman.)  sensory,  contractile  and  pro- 


...  .  1  function.  It  may 
also  be  glandular  in  places.  It  consists  of  two  regions,  an  external 
epithelial  layer  and  a  more  internal  sub-epithelial  layer. 

The  epithelial  layer  consists  of  (l)  so-called  "  indifferent  "  cells 
accreting  the  perisarc  or  cuticle  and  modified  to  form  glandular  cells 
in  places;  for  example,  the  adhesive  cells  in  the  foot.  (2)  Sensory 
cells,  which  may  be  fairly  numerous  in  places,  especially  on  the 
tentacles,  but  which  occur  always  scattered  and  isolated,  never 
a^regated  to  form  sense-oi^ns  aa  in  the  medusa.    (3)  Contractile 


Comdl  oi  the  R>y 

Fig.  5. — Colooiea  of  Clava.  A,  Claea  squamala,  marnilied.  B, 
C.  mtiiticornii,  natural  size;  p,  pdyp;  gon,  gonopnores;  rh, 
hydrorfaiEa. 


-.  _  epithelial  layer,  the  muscular  cells  may  become  secondarily 
•ub-epithelial. 
The  sub-epithelial  layer  consists  primarily  of  the  so-called  inter- 


stitial cetia,  lodged  between  the  narrowed  basal  portions  of  the 
epithelial  cells.  From  them  are  developed  two  distinct  types  of 
histological  elements ;  the  genital  cells  and  the  cnidobtasts  or  mother- 
cells  of  the  nematocysts.  The  sub-epithelial  layer  thus  primarily 
constituted  may  be  recruited  by  immigration  from  without  of  other 


Fig.  6  A.— Portion  [of  the  body-wall  of  Hydra,  showing  ecto- 
derm cells  above,  separated  by  "  structureless  lamella  "  from  three 
flagellate  endoderm  cells  below.  The  latter  are  vacuolated,^  and 
contain  each  a  nucleus  and  several  dark  granules.  In  the  middle 
ectoderm  cell  are  seen  a  nucleus  and  fliree  nematocysts,  with 
trigger  hairs  projecting  beyond  the  cuticle.  A  large  nematocyst, 
with  everted  thread,  is  seen  in  the  right-hand  ectodermal  cell. 
(After  F.  E.  Schulze.) 

elements,  more  especially^  by  nervous  (ganglion)  cells  and  muscle- 
cells  derived  from  the  epithelial  layer.  In  its  fullest  development, 
therefore,  the  sub-epithelial  layer  consists  of  four  claaaes  of  cell- 
elements. 

The  genital  cells  are  simple  wandering  cells  (archaeocytea),  at  tirst 
minute  and  without  any  specially  distinctive  features,  until  they 
bef^n  to  develop  into  germ-cells,  According  to  Wulfert  [60]  the 
pnmitive  germ-cells  of  Conathyraea  can  be  distinguished  soon  after 
the  fixation  of  the  planula,  appearing  amongst  the  interstitial  cells 
of  the  ectoderm.  The  eerm-cells  are  capable  of  extensive  migrations, 
not  only  in  the  body  of  the  same  polyp,  but  also  from  parent  to  bua 
through  many  non-sexual  generations  of  polyps  in  a  colony   (A. 


The  complete  nemato- 
ipsule  containing  a  hollow  thread, 

r.    The  capsule  has  a  double  wall. 


Fig  6  B  — Epider mo- muscular 
cells  of  Hydra  m  muscular- fibre 
irocesses.  (After  Kldnenberg, 
Gegenbaur.) 


cell  producing  one  nematocyst  in 
cyst  (fig.  7)  is  a  apherical  or  oval 
usually  barbed,  coiled  In  its  interior 
an  outer  one  (o.c),  tough  and  rigid 
in  nature,  and  an  inner  one  (<.c.) 
of  more  flexible  consistence.  The 
outer  wall  of  the  capsule  is  in- 
complete at  one  pole,  leaving  an 
aperture  through  which  the  thread 
is  discharged.  The  inner  mem- 
brane is  continuous  with  the  wall 
of  the  hollow  thread  at  a  spot  im- 
mediatelybelowtheapertureinthe  pj 
outer  wall,  so  that  the  thread  itself  [r 
(J)  is  simply  a  hollow  prolongation 
w  the  wall  of  the  inner  capsule  inverted  and  pushed 

The  entire  nematocyst  is  enclosed  in  the  cnidoblast  .  

it.  When  the  nematocyst  is  completely  developed,  the  cnidoblast 
passes  outwards  so  as  to  occupy  a  superficial  position  in  the  ectoderm, 
and  a  delicate  protoplasmic  process  of  sensory  nature,  termed  the 
cnidocil  (en)  projects  from  the  cnidoblast  like  a  fine  hair  or  cilium. 
Many  points  in  the  development  and  mechanism  of  the  nematocyst 
are  disputed,  but  it  is  tolerably  certain  (i)  that  the  cnidocil  is  ^ 
sensory  nature,  and  that  stimulation,  by  contact  with  prey  or  in  other 
ways,  causes  a  reflex  discharge  of  the  nematocyst;  (2)  that  the  dia- 
charae  is  an  explosive  change  whereby  the  in-tumcd  thread  is 
suddenly  everted  and  turned  indde  out,  being  thus  shot  through  the 
opening  in  the  outer  wall  of  the  capsule,  and  forced  violently  into 
the  tissues  of  the  prey,  or,  it  may  be,  of  an  enemy;  (3)  that  the  thread 
inflicts  not  merely  a  mechanical  wound,  but  instils  an  irritant  poison, 
numbing  and  paralysing  in  its  action.  The  points  most  in  dispute 
are,  first,  how  the  explosive  dischai^  is  brought  about,  whether 
by  pressure  exerted  external  to  the  capsule  (i.e.  by  contraction  of 
the  cnidoblast)  or  by  internal  pressure.  N,  Iwanzov  I27]  has  brought 
forward  strong  grounds  for  the  latter  view,  pointing  out  that  the 
cnidoblast  has  no  contractile  mechanism  and  that  measurements 
show  discharged  capsules  to  be  on  the  average  slightly  larger  than 
undischarged  ones.  He  believes  that  the  capsule  contains  a  sub- 
stance which  swells  very  rapidly  when  brought  into  contact  with 
water,  and  that  in  the  undischai^ed  condition  the  capsule  has  its 
opening  closed  by  a  plug  of  protoplasm  (x,  fig.  7)  which  prevents 
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access  of  » 
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T  to  the  contents;  when  the  cnidocil  is  stimulated  it 

a  mechanism  or  perhaps  a.  seriea  of  chemical  changes 

by  which  the  plug  is  dissolved  or  lemoved ;  as  a  result  water  pene- 
trates into  the  capsule  and  causes  its  contents  to  swell,  with  the 
result  that  the  thread  is 
everted  violently.  A 
second  point  of  dispute 
concerns  the  spot  at  which 
thepoison  19  lodged. 
Iwanzov  believes  it  to  be 
contained  withinthe 
thread  itself  before  dis- 
charge, and  to  be  intro- 
duced into  the  tissues  of 


r  point  of  dispute  is  whether 

the  nematocysts  ar|e 
(ormed  in  silu,  or  whether 
the  cnidoblasts  migrate 
with  tbem  to  the  region 
where  they  are  most 
needed;  the  fact  that  in 
Hydra,  for  example,  there 
are  no  interstitial  cells  in 
the  tentacles,  where  nema- 
tocysts are  very  abundant, 
is  certainly  in  favour  of 
the  view  that  the  cnido- 
blasts migrate  on  to  the 
tentacles  from  the  body, 
and  that  Uke  the  genital 
>  cells  the  cnidoblasts  are 

wandering  cells. 
I       The      muscular     tissue 
consists  primarily  of  pro- 
cesses from  the  bases  of 
Ij.  the   epithelial    cells,    pro- 

™  cesses  which  are  contrac- 

tile in  nature  and  may  be 
distinctly    striated.     A 
Fig.  7.— Diagrams'to  show  the  struc-  further  stage  in  evolution 
ture  of  Nematocysts  and  their  mode  of  "    '"at    the    muscle-cells 
workiiw.    (After  Iwanzov.)  lose  their  connexion  with 

a.      Undischarged  nematocyst.  the  epithelium  jind 

6,      Commencing  dischai^e.  *"   '"  ""' 

c.       Discharge  complete. 

en,     Cnidocil. 

N,      Nucleus  of  cnidoblast. 

O.C,    Outer  capsule. 


.3  lie  entirely  beneath  it, 
farming  a  sub-epithelial 
contractile  layer,  de- 
veloped chiefly  in  the  ten- 
v,u.=.  .»t,.u...  tacles  of  the  polyp.     The 

-,       Plug   closing   the  opening   of    the  evolution  of  the  ganglion- 
outer  capsule,  '^ells  IS  probably   similar; 
i.C..    Inner  capsule,  continuous  with  the  an  epithelial  cell  develops 
wall  of  the  filament./.  processes  of  nervous  nature 
b.       Barbs.  from  the  base,  which  come 
into  connexion  with   the 
bases  of  the  sensory  cells,  with  the  muscular  cells,  and  with  the 
Mmilar  processes   of   other   nerve-cells;   next   the   nerve-cell   loses 
its  connexion  with  the  outer  epithelium  and  becomes  a  sub-epithelial 
ganglion-cell  which  is  closely  connected  with  the  muscular  layer, 
conveying  stimuli  from  the  sensory  cells  to  the  contractile  elements. 
The   ganglion -cells   of    Hydromedusae   are   generally   very    small. 
In  the  polyp  the  nervous  tissue 
'              ""                                             is    always    in    the    form    of     a 
scattered     plexus,     never     con- 
centrated    to     form     a     definite 
nervous  system  as  in  the  medusa. 
The  endoderm  of  the  polyp  is 
typically  a  flagellated  epithelium 
of  lar^  cells  (hg.  6),  from  the  bases 
of  which  arise  contractile  muscular 
Frhu   GoRnbun'i   fimab  iff  Cum-    processes   lying   in   the   plane   of 
tanUmiAnaitmy.                                  the  transverse  section  of  the  body. 
Fig.     8. —  Vacuolated    Endo-    In  different  parts  of  the  coelen- 
derm     Cells     of     cartilaginous    teron    the    endoderm  may  be  of 
consistence  from  the  axis  of  the    three  principal  tvpes  —  (i) 
tentacle  of  a  Medusa  (CttBina),       digestive    endoderm, 'the    primi- 
tive   type,    with    cells     of    large 
size  and  considerably  vacuolated,   found  in   the   hydranth;  some 
of    these    cells    may    become    special    glandular    cells,    without 
flagella  or  contractile  processes;  {2)  circuatory  endoderm,  without 
vacuoles  and  without  basal  contractile  processes,  found  in  the  hydro- 
rhiza  and  hydrocaulus;  (3)  supporting  endoderm  (fig.  8),  seen  in  solid 
tentacles  as  a  row  of  cubical  vacuolated  cells,  occupying  the  axis 
oE  the  tentacle,  greatly  resembling  notochordal  tissue,  particularly 
that  of  AmphioxKi  at  a  certain  stage  of  development;  as  a  fourth 
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may  be  lodged  the  muscular  fibres  and  ganglion  cells  mentioned  above> 
but  which  never  contains  any  connective  tissue  or  skeletogenous 
cells  or  any  other  kind  of  special  mesogloeal  corpuscles. 

2.  The  Palyp-cohny. — All  known  hydropolyps  possess  the  power 
of  reproduction  by  budding,  and  the  buds  produced  may  become 
either  polyps  or 
medusae.  The 
buds  may  all  be- 
come detached 
after  a  time  and 


viduals,  as  in  the  \ 

common    Hydra. 

in  which  onlv 

polyp- Individ  uals 

are  produced  and  _ 

sexual     elements      Fmm   ADnuio's'  GynmMatUe   BytroUi,  br    pomUoQ  tl 

aredeveloped  the  coundl  of  the  Ray  Sodetr. 

upon  the  polyps        F10.9. — CtAaayoiHydracUniatchinata.groni- 

themselves;     or,    ing  on  the  Shell  of  a  Whelk.   Natural  size. 

hand,  the  polyp-individuals  produced  by  budding  may  remain 
permanently  in  connexion  with  the  parent  polyp,  in  wnich  case 
sexual  elements  are  never  developed  on  polyp- individuals  but 
only  on  medusa-individuals,  and  a  true  colony  is  formed.  Thus 
the  typical  hydroid  colony  starts  from  a  "  founder  "  polyp,  which 
in  the  vast  majority  of  cases  is  fixed,  but  which  may  be  floating,  as  in 
Nemopsis,  Pelagphydra,  &c.  The  founder-polyp  usually  produce*  by 
budding  polyp-individuals,  and  these  in  their  turn  produce  other 
buds.  The  polyps  are  all  non-sexual  individuals  whose  function 
is  purely  nutritive.  After  a  time  the  polyps,  or  certain  of  them, 
produce   by   budding   medua 


develop  sexual  elements; 
polyp  remains  solitary,  that  is 
to  say.  does  not  produce  polyp- 
buds,  but  only  medusa-buas, 
from  the  first  {Corymorpha,  fig.  3, 
Myriolkela,  &c.).  In  primitive 
forms  the  medusa -individuals 
are  set  free  before  reaching 
sexual  maturity  and  do  not  con- 
tribute anything  to  the  colony. 
In  other  cases,  however,  the 
medusa-individuals  become 
sexually  mature  while  still  at- 
tached to  the  parent  polyp,  and 
are  then  not  set  free  at  all,  but 


a-individuals,   which   ! 


'  later 


,  however,  the  foaader_ 


even  to  complete  oblit 

t  heir  original  medusan 

In  this  way  the  hydroid  colony 
becomes  composed  of  two  por- 
tions of  different  function,  the 
nutritive  "  trophosome, "  com- 
posed of  non-sexual  polyps,  and 
the  reproductive  "gonosome," 
composed  of  sexual  medusa- 
individuals,  which  never  exercise 
a  nutritive  function  while  at- 
tached to  the  colony.  As  a 
general  rule  polyp-buds  are  pro- 
duced from  the  nydrorhiza  and 
hydrocaulus,  while  medusa-buds 
are  formed  on  the  hydranth.  In 
some  cases,  however,  medusa- 
buds  are  formed  on  the  hydro- 
rhiza,  as  in  Hydrocoral lines. 

In  such  a  colony  of  connected 
individuals,  the  exact  limits  of 
the  separate  "persons  "  are  not 
always  cleaHy  marked  out.  ' 
Hence  it  is  necessary  to  distin- 
puishbetween, first, the"zooids,"  -     ,, 

indicated  in  thecaseof  the  polyps    of     Hydractinia,    magnified.     im, 
by   the   hydranths,   each    with  .dactylozoid ;     f«,    gastrozoid;     b, 
mouth    and      tentacles;     and,    blastostyle;        gon,     gonophores; 
secondly,   the   "coenosarc,"   or   rft,  hydro rtuza. 
common   flesh,    which     cannot 

be  asugned  more  to  one  individual  than  another,  but  consbts 
of  a  more  or  less  complicated  network  of  tubes,  corresponding  to  the 
hydrocaulus  and  hydroriiiza  of  the  primitive  independent  polvT>- 
individual.      The   coenosarc   constitutes   a   system   by   whict 


—Polyps  from  a  Colony 


pritH 


n  the  hydropolyp  is  a  thin  elastic  layer,  in  which  ' 
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function  of  circulating  and  distributing 
colony. 

The  hydroid  colony  shows  many  varistio 
ture  which  depend  simply  upon  differences 
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through  the 

B  in  form  ajid  architec- 
1  the  methods  in  which 
polyps  are  budded. 

In  the  first  place, 
buds  may  be  produced 
only  from  the  hydro- 
rhiza,  which  grows  out 
and  branches  to  form 
a  basal  sU>lon,  typically 
Det-like,  spreading  over 

which  the  founder- 
polyp  attached  itself. 
From  the  stolon  the 
daughter-polyps  grow 
up  vertically.  The  re- 
sult is  a  spreading  or 
creeping   colony,   with 


the 


.  the 


Atts  Hilda.  Faibtt,  tod  Bnim 


L    Fdttm't   Bril,   HtM- 


horizontal  network  (fig. 
S,  B;  II,  A).  Such  a 
colony  may  undergo 
two  principal  modifica- 
tions. The  meshes  of 
the  basal  network  may 
become  very  small  or 
virtually  obliterated,  so 
that  the  coenosarc  be- 
comes a  crust  of  tubes 
tendi  ng  tof  usetogether , 
and   covered   over   by 

Encrusting  colonies  of 
this  kind  are  seen  in 
Clava    squamata     (fi^. 
5,  A)  and  Hydraclinta 
(figs,  g,  10),  the  latter 
having     the     perisarc 
calcified.       A    further 
very  important  modlfi- 
'   cation  is  seen  when  the 
tubes     of     the     basal 
perisarc  do  not  remain 
Fig.  II. — £ar  loMterum  and  two  stages  spreadout  inoneplane, 
of  its  Medusa,  WiUia  slellata.  A,  ctdony  of    but  ^w  in  all  planes 
Lar;B  and  C, young  and  adult  medusae,      forming    a    felt-work; 
the  result  is  a  massive 
cokmy,  such  as  is  seen  in  the  eo-called  Hydrocorallines  (fig.  60), 
where  the  interspaces  between  the  coenosarcal  tubes  are  filled  up 
with   calcareous   matter,   or   coeiuisUum,    replacing   the   chitinous 
perisarc.    The  result  is  a  stony,  solid  mass,  which  contributes  to 
the  building  up  of  coral  reefs.     In  massive  colonies  of  this  kind  no 
sharp  distinction  can  be  drawn  between  hydrorhiia  and  hydro- 
, .  caulus   in   the   coenosarc;   it 
X  is  practically  all  hydrorhiza. 
?■  Massive  colonies  may  assume 
various  forms  and  are  often 
branching  or  tree- like.   A  fur- 
ther peculiarity  of  this  type  of 
colonyis  that  theentire  coeno- 
sarcal complex  is  covered  ex- 
ternally by  a  common  layer 
of  ectoderm;  it  is  not  dear 
how   this   covering   layer   is 
developed. 

In  the  second  place,  the 
buds  may  be  produced  from 
the  hydrocaulus,  growing  out 
laterally  from  it;  the  result 
1   arborescent,   tree-like 


combined  with  budding  fr< 
the  hydrorhiza,  so  that  numer- 
ous branching  colonies  arise 
from  a  common  baaal  stolon. 
In  the  formation  of  arbores- 
cent   colonies,    two    sharply 
12.— Colony  of  BougainoUka   distinct  types  of  buddii^  are 
I,  natural  size,  attached  to  the   found,    which    are    best    de- 
i  piece  of  Boating  tim-   scribed  in  botanical 
ber.    (After  Allman.) 


fruiict 


logy  £ 


ind  the  sympodial 

or  cyfflose  types  respectively;  each  is  characteristic  of  one  of  the 
two  sub-orders  of  the  Hydrtndea,  the  Gymnoblastea  and  Calypto- 
blastea. 

In  the  monopodial  method  (figs.  13,  14)  the  founder-polyp  is, 


theoretically, « 

grows  up  it  th _„ , .  __  

first  bud  produced  by  it  is  the  lowest  down,  Ihe  second  bud  ia  above 
the  first,  the  third  above  this  again,  and  so  on.    Each  bud  produced 


Fio.  13, — Porrion  of  colony  of  BougaimtUlea  frtUiccfa  (Antho- 
medusat-GynmobUutea)   more   magnified.     (From  Lubbock,  after 

Allman.} 

by  the  founder  proceeds  to  grew  and  to  bud  In  the  same  way  as  the 
founder  did,  producing  a  side  branch  of  the  main  stem.  Hence,  in  a 
colony  of  gymnoblastic  hydroids,  the  oldest  polyp  of  each  system. 


FtG.  14. — Di^^rams  of  the  monopodial  method  of  budding,  shown 
five  stages  (1-5).    F.  the  founder- polyp;  i,  a,  3,  4,  the  8ucc«    ' 
of  polyps  budded  from  the  founder-polyp;  a',  h',  C,  the  succ* 
of  polyps  budded  from  i;  o',  &*,  polyps  budded  from  a;  a',  | 
buadcd  from  3. 


'.  polyp 


the  youngest  polyp  of  the  system  is  the  one  nearest  to  the  topmost 
polyp;  and  the  aus  of  the  system  is  a  true  axis. 

In  the  symjiodial  method  of  budding,  on  the  other  hand,  the 
founder-polyp  is  of  limited  growth,  and  forms  a  bud  from  its  side, 
which  is  also  of  limited  growth,  and  forms  a  bud  in  its  turn,  and  so  on 
(figs.  15,  16).  Hence,  in  a  colony  of  calyptoblastic  hydroids,  the 
ddest  polyp  of  a  system  is  the  lowest;  the  youngest  pidyp  is  the  B 


gect  polyp  is  the  Utp- 
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types,  {n  one,  the 
b [serial  type  (fig, 
1 5), the  polyps  pn> 
duce  buds  nirht 
»  and  left  altlr- 
nately,  so  that  the 
hydranths  are 
arranged  in  a  zig- 
zag fashion,  form- 
ing a  "  5Con>ioid 
cyme,"aainO&e(ta 
and  Serluiaria.  In 
the  other,  the  uni' 
serial  type  (fig.  1 6) , 
the  buds  are 
formed  always  on 
the  same  side. 
*  forming   a   "  heli- 

Fig.  15. — Diagram  of  sympodial  buddine,  coid  cyme,"  as  in 
biserial  type,  shown  in  five  stages  (1-5).  F,  Hydraltmania, 
fouDdeT-po'yp;  t,  3,  3,  4,  5,  6,  succession  of  according  to  H. 
polyps  budded  from  the  founder;  a,  b,  c,  Driesch,  in  which, 
second  serieaof  polypsbuddedfromthefounder;  however,  the 
a',  6',  series  budded  from  3.  primitively      uni- 

ment  becomes  masked  later  by  secondaiy  torsioni  of  the  hydranths. 

tn  a  colony  formed  by  sympodialbuddmg,  a  polyp  always  prod  ucea 

first  a  bud,  which  contributes  to  the  system  to  which  it  belongs,  i.e. 

<r  branch  of  which  its  parent  forms  a  part.    The 

^  polyp  may  then  form  a  second 

bud,  which  becomes  the  starting 

point    of    a    new    system,    the 

beginning,    that   is,    of   a    new 

branch;  and  even  a  third  bud, 

starting    yet    another    system, 

may  be  produced  from  the  same 


plexly  branched,  and  the  Iiud- 
ding  tray  be  biserial  through- 
out, uniserial  throughout,  or 
partly  one,  partly  the  other. 
Thus  in  Plumidaridae  (figs.  17, 
[)  there  is  formed  a  main  stem 


budding,    uniserial    type,     shown 

in   four   stages   (1-4}-/,   founder-  g^^„j  „.„^ 

^XSJa\'  ''  3.  ""f  ^"inof  Po'ypa  forms  a  side  branch 
budded  from  the  founder.  


_.    ..    forms    a 

which     usually 

anch  or  pinnuie 

by  uniserial  budding,     in  this 

way  are  formed  the  familiar  feathery  colonies  of  Plumutaria,  in 

which  the  pinnules  are  all  in  one  plane,  while  in  the  allied  A    ' 

nularia  the  pinnules  are  arranged  in  whorls  round  the  — ■-  *-■- 


ra.    The  pinnules  m 


...  n  biserial 

;r  branch  ^[ain.  since  in  the  uniserial  mode 
of  budding  a  polyp 
never  forme  a  second 
polyp-bud.  On  the 
other  hand,  a  polyp 
on  the  main  stem  may 
form  a  second  bud 
which,  instead  of  form- 
ing a  pinnule  by  uni- 
serial budding,  pro- 
duces by  bisenal  bud- 
ding a  branch,  from 
which  pinnules  arise  as 
from  the  main  stem 
(fig.  18—3,  6).  Or  a 
polyp  on  the  main 
stem,  after  having 
budded  a  second  time 
to  form  a  pinnule, 
may  give  rise  to  a 
third       bud,       which 

Fig.  17. — Diaeiam.of  sympodial  budding,  system,  from  which 
simple  unbrancned  Plumtdaria- type.  F,  uniserial  pinnules  arise 
founder;  i-S,  main  axis  formed  by  biserial  as  from  the  main  stem 
budding  from  founder;  a-t,  pinnule  formed  -^type  c^  Aitaophenia 
by  uniserial  budding  from  founder;  a^-d^,  (fig.  19).  The  laws  of 
branch  formed  by  similar  budding  from  i ;  budding  in  hydroids 
aM*  from  3,  and  so  forth.  have  been  worked  out 

manner  by  H.  Driesch  [13],  to  whose  memoirs  the  reader  must  be 
referred  for  further  details. 

IndtBtdualization  of  Poiyp-Odonies. — As  in  other  cases  where 
animal  cdonies  are  formed  hy  organic  union  of  separate  individuals, 
there  ts  ever  a  tendency  for  the  polyp-colooy  as  a  whole  to  act  as  a 
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siagle  individual,  and  for  the  members  to  become  auboidiiiated  to 

the  needs  of  the  colony  and  to  undergo  specialization  for  particular 
functions,  with  the  result  that  they  simulate  organs  and  their  in- 
dividuality becomes  masked  to  a  greater  or  less  degree.  Perhaps  the 
earliest  of  such  specializations  is  connected  with  the  reproductive 
function.  Whereas  primitively  any  polyp  in  a  colony  may  produce 
meduaa-buds,  in  many  hydroid  colonies  medusae  are  budded  only  by 
certain  polyps  termed  blasfostyUs  (6g.  10,  b).  At  first  not  differing 
in  any  way  from  other 
polyps  (fig.  5),  the  blasto- 
styles  gradually  ioae  their 
nutritive  function  and  the 
organs  connected  with  it; 
the  mouth  and  tentacles 
disappear,  and  the  blasto- 
(tyle  obtains  the  nutriment 
necessary  for  its  activity  by 
way  of  the  coenosarc  In 
the  Calyptoblastea,  where 
the  polj'pB  are  protected 
by  special  capsules  of  the 
perisarc,  the  gonotkuae  en- 
closing the  blasto«ty1es 
differ  from  the  hydro- 
thecae  protecting  the  hy- 
dranths (fig.  54)-. 

In  other  colonies  the  two 
functions  of  the  nutritive 
polyp,  namely,  capture  and 
digestion  of  food,  may  be 
shared  between  different 
polyps  (fig.  10).     One  class 


Diagram  showing  method 


__  .^Jlyps,  the  daaylozoids  '^  branching  in  the  Ptefna/ana-type; 
{dz).  lose  their  mouth  and  compare  with  f«._  17.  Polyps  3  and  6, 
stomach,  and  become  elon-  instead  of  produang  uniserial  pinnules, 
gated  and  tentacle- like,  nave  produced  bisenal  branches  (3',  3'. 
showing  great  activity  of  3  ■  3*1  6^*  ';  ^""*  P**  "*  unisenal 
movement.  Another  class,  branches  in  their  turn, 
the  zastroEoids  (gz),  have  the  tentacles  reduced  or  absent,  but  have 
the  mouth  and  stomach  enlarged.  The  dactylozoids  capture  food 
and  pass  it  on  to  the  gastrozoias.  which  swallow  and  digrat  it. 

Besides  the  three  types  of  individual  above  mentioned,  there  are 
other  appendages  of  hydroid  colonies,  of  which  the  individuality  is 
doubtful.  Such  are  the  "  guard.polyps  "  (machopolypa}  of  Phanu- 
laridae,  which  are  often  regarded  as  individuals  of  the  nature  of  dac- 
tylozoids, but  from  a  stuin'  of  i^he  mode  of  budding  in  this  hydroid 
family  Driesch  concluded  that  the  guard-polyps  were  not  true 
polyp-individuals,  although  each  is  enclosed  in  a  small  protecting 
cup  of  the  perisarc,  known  as  a  nematophore.  Again,  the  spines 
arising    from    the 


Podccory* 


as  reduced  polyps. 
3.  Tke  Medisa. 
—In  the  Hydro- 
medusae  the 
med  usa-individual 
occurs,  as  already 
stated,  in  one  of 
two  conditions, 
either  as  an  inde- 
pendent organism 
leading  a  true  life 
in  the  open  seas, 


is  never  set  free: 
then  becomes  a 

appendage  or  gono- 
phon,  losing  sue-  -  Fig.  10. — Diagram  showing  method  of  branch- 
cesuvely  its  organs  ing  in  the  Agtaophettio'typc.  Polyp  7  has  nx>- 
of  sense,  loco-  duced  as  its  first  bud,  8;  as  its  second  bud,  a', 
motion  and  nutri-  which  starts  a  uniserial  pinnule;  and  as  a  third 
tion,  until  its  bud  V,  which  starts  a  biserial  branch  (IF-VP) 
medusoid  nature  that  repeats  the  structure  of  the  main  stem  and 
and    organization  gives  off  pinnules.    The  main  stem  is  indicated 

become     scarcely  by •,  the  new  stem  by 

recognizable. 

Hence  It  is  convenient  to  con^der  the  morphology  of  the  medusa 

from  these  two  aspects. 

(a)  Tlu  Medusa  as  au  Indtpendenl  Orcanism. — The  general 
structure  and  characteristics  of  the  medusa  are  described  elsewhere 
(see  articles  Hydbozoa  and  Mbdcsa),  and  it  is  only  necessary  here  to 
deal  with  the  peculiarities  of  the  Hydromedusa. 

As  regards  habit  of  life  the  vast  majimty  of  Hydromedusae  a 
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pdagic  organisms,  floating  on  the  surface  of  the  open  sea,  propelling 
themselves  feebly  by  the  pumping  movements  of  the  umbrella 
produced  by  contraction  of  the  sub-umbral  musculature,  and 
capturing  their  prey  with  their  tentacles.  The  genera  Cladonema 
(fig.  20)  and  Clava- 
tclla  (fig.  ai),  how- 
■  ever,  are  ambulatory, 
creep  ina  forma.living 
in  roctc-pools  and 
walking,  aa  it  were, 
on  the  tips  of  the 
proximal  branches  of 
each  of  the  tentacles, 
white  the  remaining 
branches  serve  for 
capture  of  food. 
Cladonema  still  has 
the  typical  medusan 
structure,  and  is  able 
to  swim  about,  but  in 
Clavatella  the  um- 
brella is  so  much  re- 
duced that  swimming 
r  possibli 


The 


rkabli 


medusa  Mnestra 
parasites  is  ecto-para- 
sitic  throughout  life 

Fmm  AnmiBi's  Cy<imMasli(   Bydrads.  by  permiaaca  of  onthe  pelagic  mollusc 

ibe  Council  oi  Lbe  lUy  Sodcty,  PhytUrrkot,  attached 

Fic,  30. — Cladonema  radialum,  the  medusa  ^"^  ^^  by  the  sub- 
walking  on  the  basal  branches  of  tts  tentacles  umbral  surface,  and 
CO,  which  are  turned  up  over  the  body.  "^s    tentacles    have 

become  rudimentary 


>rabBe 


.  It  is 


Fnnn  AOebui'i  GyntiiMastie  Eydroiis,  by  pcrmisioD  o[ 
the  Cdvndl  ol  tbe  lUr  Sockty. 

Fig.    21.— Clavatelia    trolifera,    ambulatory 
medusa.    (,  tentacles;  oc,  ocelli. 


reasonable n-  — - 

as,  like  the  other  two 

Bncra,  an  ambu- 
:ory  medusa  which 
acquired  louse-tike 
habits.  In  some 
species  of  the  genus 
C BB  ina  ( N  arcomedu  - 
sae)  the  youngest 
individuals  (actinu- 
lac)  are  parasitic  on 
other  medusae  (see 
below),  but  in  later 
life  the  parasitic 
habit  is  abandoned. 
No  other  instances 
are  known  of  sessile 
habit  in  Hydro- 
medusae. 

The  external  form  of  the  Hydromedusae  varies  from  that  of  a  deep 
bell  or  thimble,  characteristic  of  the  Anthomedusae,  to  the  shallow 
Baucet-iike  form  characteristic  of  the  Leptomedusae.  It  is  usual  for 
the  umbrella  to  have  an  even,  circular,  uninterrupted  margin:  but 
in  the  order  Narcomedusae  secondary 
down-growths  between  the  tentacles 
produce  a  lobed,  indented  margin  to 
the  umbrella.  The  marginal  tentacles 
are  rarely  absent  in  non-parasitic  forms, 
and  are  typically  four  in  number,  cor- 
responding to  the  four  perradii  marked 
by  the  radial  canals.  Interradial  ten- 
tacles may  be  also  developed,  so  that 
the  total  number  present  may  be  in- 
creased to  eight  or  to  an  indefinitely 
large  number.  In  Willia,  Geryonia,  &c., 
however,  the  tentacles  and  racial 
canals  are  on  the  plan  of  six  instead  of 
four  (figs.  II  and  26).  On  the  other 
hand,  in  some  cases  the  tentacles  are 
less  in  number  than  the  perradii;  in 
Corymorpha  (figs.  3  and  22)  there  is  but 
a  single  tentacle,  while  two  are  found 
Amphinema  and  Gemmaria  (An- 
Solmundtlla 


Afta  E.  T,  Bnnnw,  fnin  Frac, 


¥iC.  22.— Corymorpha   thomedu 

nutans,   adult   female   b\letttaca         .  -      ..  =      . 

Medusa.  Magnified  10  hensenii  (fig.  23)  (Narcomedusae).  The 
dkuneters.  tentacles    also    vary    considerably    in 

other  ways  than  in  number:  first,  in 
form,  being  usually  simple,  with  a  basal  bulb,  but  in  Cladonem- 
idae  they  are  branched,  often  in  complicated  fashion;  secondly, 
in  grouping,  being  usually  given  off  singly,  and  at  regular  intervals 
from  the  margin  of  the  umbrella,  but  in  Margelidae  and  in  some 
Trachomedusae  they  are  given  off  in  tufts  or  bunches  (fig.  24); 


thirdly,  in  position  and  origin,  being  usually  implanted  on  the 
extreme  edge  of  the  umbrella,  but  in  Narcomedusae  they  become 
secondarily  shifted  and  are  given  off  high  up  on  the  ex-umbrelta 
(figs.  23  and  25) ;  and,  fourthly,  in  structure,  being  hollow  or  solid, 
as  in  the  polyp.  In  some  medusae,  for  instance,  the  remarkable 
a  family  Pectyttidae,  the  tentacles  may  bear  suckers,  by  which 
,mal  may  attach  itself  temporarily.  It  should  be  mentioned 
finally  that  the  tentacles  are  very  contractile 
and  extensible,  and  may  therefore  present 
themselves,  in  one  and  the  same  individual,  as 
lone,  drawn-out  threads,  or  in  the  form  of  short 
corkscrew  -  like  ringlets;  they  may  stream 
downwards  from  the  sub-umbrella,  or  be  held 
out  horizontally,  or  be  directed  upwards  over 
the  ex-umbrella  (fig.  23).       Each  species  of 


%.—Aeitn- 
opju  hensenii, 
sUghtly  magnified, 
showinfi;  the  i 


ill*  Co, 

Fic.  24. — Rathkea  octonemaiis. 


medusa    usually    has    a    characteristic    method    of    carrying    its 

tentacles. 

The   sub-umbrella   invariably   shows  a   velum   as   an   inwardly 

Erojecting  ridge  or  rim  at  its  margin,  within  the  circle  of  tentacles; 
ence  the  medusae  of  this  sub-class  are  termed  craspedote.     The 
manubrium  is  absent  altogether  in  the  fresh-water  medusa  Limno- 
enida,  in  which  the  diameter  of  the  mouth  exceeds  half  that  of  the 
umbrella;  on  the  other  hand,  the  manubrium  may  attain  a  great 
length,  owing  to  the  centre  of  the  sub-umbrella  with  the  stomach 
being  drawn  mto  it,  as  it  were,  to  form  a  long  proboscb,  as  in  Geryonia. 
The  mouth  may  be  a  simple,  circular  pore  at  the  extremity  of  the 
manubrium,  or  by  folding  of  the  edges  it  may  become  square  or  shaped 
like  a  Maltese  cross,  with  four  comers  and  four  lips.   The  comers  o( 
the  mouth  may  then  be  drawn 
out  into  lobes  or  lappets,  which 
may    have    a    branched    or 
fringed  outline  (fig.  27),  and 
in  Margelidiis  the  subdivisions 
of  the  fringe  simulate  tentacles 
(fig-  24). 

The  internal  anatomy  of  the 
Hydromedusae  shows  numer- 
ous variations.  The  stomach 
may  be  a!t<^ether  lodged  in 
the  manubrium,  from  which 
the  radial  canals  then  take 
origin  directly  as  in  Geryonia 
(Trachomedusae);  it  may  be 
with  or  without  gastric 
pouches.  The  radial  canals  < 
may  be  simple  or  branched, 
primarily  four,   rarely  six  in 

number.       The  rii«-canal  is      ^Afwr,0.   Mu.,    Uetupu.  in  Pnoce  of 
drawn  out  in  Narcomedusae        piG.  25.— i4egW»M  griMoW.V, 
into    festoons    corresponding  •"    naturaj  5™ 

with  the  lobes  of  the  margin, 

and  may  be  obliterated  altogether  (Soitnam).  In  this  order  the  radial 
canalsarerepresentedonly  by  wide  gastric  pouches,  and  in  the  family 
Solmaridae  are  suppressed  altogether,  so  that  the  tentacles  and  the 

ff.ttnnn«    nf    thf    nmr.ranal    aTisP    (iirpctlv    from    the    StOmach.       In 

idly,  arise  from  the  ring-canal 
utre  of  the  umbrella 


for  the  polyp  may  be  taken  as  the  primitive  type,  from  which  thai 
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of  the  medusa  differs  onlj;  in  greater  elaboration  and  diSerentiation 
of  the  cell -elements,  which  arc  also  more  concentrated  to  form 
distinct  tissues. 

The  ectoderm  furnishes  the  general  epithelial  covering  of  the  body, 
and  the  muscular  tissue,  nervous  system  and  sense-organs.     The 


Fig.  a6. — CarmaritM  {Geryonia) 
(After 

a'.  Radial  nerve. 

6,  Tentaculocyst. 

c.  Circular  canal. 

e.  Radiating  canal. 

S,  Peronia  or  cartilaginous  pro- 
cess ascending  from  the 
cartilaginous  margin  of  the 
disk  ceniripetally  in  the 
outer  surface  of  the  jelly- 
like disk;  six  of  these  are 
perradial,  six  interradial, 
corresponding  to  the  twelve 

sflat  o 


hastata,  one  of  the  Trackoittedusae. 

Haeckel.) 

solid   larval   tentacles,   re- 
sembling those  of  Cunina. 

k,  Dilatation  (stomach)  of  the 
manubrium. 

I.      Jelly  of  the  disk. 

p,     Manubrium, 

t,  Tentacle  (hollow  and  tertiary, 
i.e.  preceded  by  six  per- 
radial and  MX  interradial 
solid  larval  tentacles), 

u.  Cartilaginous  margin  of  the 
disk  covered  by  thread- 
cells. 


external  epithelium  is  flat  on  the  ex-umbral  surface,  more  columnar 
on  the  suD-umbral  surface,  where  it  forms  the  muscular  tissue  of  the 
sub-umbrella  and  the  velum.     The  nematocysts  of  the  ectoderm 
may  be  grouped  to  form  batteries  on  the  tentacles,  umbrellar  margin 
and  oral  lappets.     In  places  the  nematocysts  may  be  crowded  so 
thickly  astoform  a  tough,  supporting, "  chondral  "  tissue,  resembling 
cartilage,  chiefly  developed  at  the  marmn  of  the  umbrella  and  forming 
streaks  or  oars  supporting  the  tentacles 
("  Tentakelspangen,    peronia)  or  the  ten- 
taculocyats  (    Gehorspangen,"  ofci^/>M). 
The    muscular   tissue    of    the    Hydro- 
medusae    is    entirely    ectodermal.      The 
muscle-hbres  arise  as  processes  from  the 
bases  of   the  emtheliai  cells;   such  cells 
may   individually   become   sub-epithelial 
<  in  position,  aa  in  the  polyp;  or,  in  places 

'■  where    muscular    tissue    la    greatly    de- 

veloped, as  in  the  velum  or  sub-umbrella, 
the  entire  muscular  epithelium  may  be 
thrown  into  folds  in  order  to  increase  its 
surface,  so  that  a  deeper  sub-epithelial 
muscular  layer  becomes  separated  com- 
pletely   from    a   more   superficial   body- 

,i*"?-9;  ^^-"^'S^'''  In  its  arrangement  the  muscuUr  tissue 
Muwin  o"  C^SSS^  f°""'  '"''  systems:  the  one  composed 
Zonlngy,  Cuobridie,  Mut.,  of  striated  fibres  arranged  circularly,  that 
U-S-A,  is  to  say,  concentrically  round  the  central 

Fig.  aj.—Slomotoca  axis  of  the  umbrella;  the  other  of  non- 
(fti>ua,oneoftherMrMl<i«  gtHated  fibres  running  longitudinally, 
(Anthomedusae).  that  is  to  say,  in  a  radial  direction  from, 

or  (in  the  manubrium)  parallel  to,  the  same  ideal  axis.  The 
circular  system  is  developed  continuously  over  the  entire  sub- 
umbral  surface,  and  the  velum  represents  a  special  local  develop- 
ment of  this  system,  at  a  region  where  it  is  able  to  act  at  Che  greatest 
mechanical  advantage  in  producing  the  contractions  of  the  umbrella 
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by  which  the  animal  progresaes.  The  longitudinal  system  is  dis- 
continuous, and  is  subdivided  into  proximal,  medial  and  distal 
portions.  The  proximal  portion  forms  the  retractor  muscles  of  the 
manubrium,  or  proboscis,  well  developed,  for  example,  in  Ceryonia. 
The  medial  portion  forms  radiating  tracts  of  fibres,  the  so-called 
"  bell-mUBcles "  running  underneath,  and  parallel  to,  the  radial 
canals;  when  greatly  developed,  as  in  Tiandat,  they  form  ridges, 
so-called  mesenteries,  projecting  into  the  sub-umbral  cavity. 
The  distal  portions  form  the  muscles  of  the  tentacles.  In  con- 
trast with  the  polyp,  the  longitudinal  muscle-system  is  entirely 
ectodermal,  there  being  no  endodermal  muscles  in  craspedote 
medusae. 

The   nervous   system   of   the   medusa   consists   of   sub-epitheliat 
ganglion-cells,  which  form,  in  the  first  place,  a  diffuse  plexus  of  nervous 


umbra!  s 

which 

traced,  in  the  second 

place,     to     form 

definite  central  ne 

found  in  the  polyp. 
In  Hydromedusae 
the  central  nervous 
system     forms    two 


Fig. 


-Mus 


liar    Cells    of    Medusae 

,  (Liziw).    The  uppermost  is  a  purely  muscular 

nn^  at  the  margin  cell  from  the  sub-umbrella;  the  two  lower  are 
of  the  umbrella,  near  epidermo- muscular  cells  from  the  base  of  a 
thebaseofthevelum.  tentacle;  the  upstanding  nucleated  portion 
One,  the  upper  (orms  part  of  the  epidermal  mosaic  Wi  the 
ring,"s Sed"fr"m  ^"^  ^*=^  "^  '^'  ^^^  ^^"^  "^''^■8> 
the  ectoderm  on  the  ex-umbral  ade  of  the  velum;  it  is  the  larger 
of  Che  two  rings,  containing  more  numerous  but  smaller  ganglion- 
cells,  and  innervates  the  tentacles.  The  other,  the  "  lower''  or  sub- 
umbral  nerve-ring,  is  derived  from  the  ectoderm  on  the  sub-umbral 
side  of  the  velunj;  it  contains  fewer  but  larger  ganglion-cells  and 
innervates  the  muscles  of  the  velum  (seediagram  in  article  Medusae). 
The  two  nerve-rings  are  connected  by  fibres  passing  from  one  to  the 

The  sensory  cells  are  slendn  epithelial  cells,  often  with  a  cilium 
or  stiff  protoplasmic  process,  and  should  perhaps  be  regarded  as  the 
only  ectoderm-cells  which  retain  the  primitive  dilation  of  the  larval 
ectoderm,  otherwise  lost  in  all   Hydrozoa.     The  sense-cells  form. 
in  the  first  place,  a  diffuse  system  of  scattered  sensory  cells,  as  in  the 
polyp,   developed  chiefly  oo  the  manubrium,  the  tentacles  and  the 
margin  of  the  umbrella,  where  they  form  a  sensory  ciliated  epithelium 
covering  the  nerve-centres;  in  the  second  place,  the  sense-cells  are 
concentrated  to  form 
definite    sense-organs, 
^tuated     always     at 
the     margin     of     the 
umbrella,  hence  often 
termed        "  marginal 
bodies."     The  posses- 
ion of  definite  sense- 
organs    at    once    dis- 
tinguishes the  medusa 
from    the    polyp,     in 
which  they  are  never 

The  sense-organs  of 

kinds  —  first,      ore;ans 


'ospedulm   Utitam  itr    Sihttt- 
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termed  otccysts,  on 
account  of  their  re- 
semblance to  the  audi- 
tory vesicles  of  higher      ^^^^  q 

animals,  but  serving  Exfdiiion,b^~^^iia^'^"£:s.B^'i'Ca.~ 
\ll«i,le  \n/  oripnia  ^^°-  ^^—Tiaropsis rosea  (Ag. and  Mayer) 
t^n  and  th™?^  showing  the  eieht  adradial  Statocysts,  each 
^"v^  the  spedaT  nam"  ^°-  '°  -  O"''-  ^f.  fig.  30. 
of  slaiocysts  (fig.  30).  The  sense-organs  may  be  lentaculoeysts,  i.e. 
modifications  of  a  tentacle,  as  in  Trachylinae,  or  developed  from  the 
margin  of  the  umbrella,  in  no  connexion  with  a  tentacle  (or,  if  so 
connected,  not  producing  any  modihcation  in  the  tentacle],  as  in 
Leptolinae.  In  Hydromedusae  the  sense-organs  are  always  exposed 
-'  the  umbrellar  margin  (hence  Cymnophlhalmala),  while  in  Scypho- 

idusae  they  are  covered  over  by  Itaps  of  the  umbrellar  ma^n 
(hence  Steganopklkalmala). 

The  statocysts  present  in  general  the  structure  of  either  a  knob 
. .  a  closed  vesicle,  composed  of  (1)  indifferent  supporting  epithelium; 
(3)   sensory,   so-called   auditory  epithelium   of   slender  cells,  each 
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bearingat  its  free  upper  end  a  stiff  bristle  and  running;  out  a.t  its  base 
into  a  nerve-fibre;  (3)  concrement-cells,  which  produce  intercellular 
concretions,  so-called  oto- 
liths.     By    means    of 
vibrations       or       shocks 
transmitted  through  the 
titi   water,    or    by    displace- 
4U  ments  in  the  balance  or 

position  of  the  animal, 
the  otoliths  are  caused 
to  impinge  against  the 
bristles  of  the  sensory 
cells,  now  on  one  side, 
now  on  the  other,  causing 
shocks  or  stimuli  which 
are  transmitted  by  the 
P  basal  nerve-fibre  to  the 
central  nervous  system. 
Two  stages  in  the  de- 
velopment of  the  otocyst 
McxEficd  ftfter  Lmko,  Jnmtf  Soc,  Imp.  NaL,  SL  c&Tt    be     recognized,     the 

Fig.    30. — Section  of  a  Statocyst  and  00    a    freely  ■  projectmg; 
Ocellusof  Tiaropiisdiademata-,  cTfig.  29.  knob,  in  which  the  oto- 
~  liths    ar«    exposed,     the 

second  that  of  a  closed 
vesicle,  in  which  the  oto- 
liths are  covered  over. 
Further,  two  distinct 
types  of  otocyst  can  be 
rec(%nized  in  the  Hydro- 
which   the  entire  oi^n  is 
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.  Ex-umbral  ectoderm. 
svb,  Sub-urobial  ectoderm. 
ex.  Circular  canal. 

st.C,  Cavity  of  statocyst. 

con,  Concrement-cell  with  otolith. 

medusae;  that  of  the  Leptolioae, 
ectodermal,  concrement-cells  and  all,  and  the  or^n 
culocyst;  and  that  of  the  Trachylinae,  in  which  the  organ  ia  a 
tentaculocyst,  and  tne  con- 
crement-cells are  endodennal, 
derived  from  the  endoderm 
of  the  modified  tentacle,  while 
the  rest  of  the  organ  is  ecto- 
dermal. 

In  the  Lqttolinae  the  oto- 

cysts  are  seen  in  their  first 

stage     in     Mitracoma     anttae 

(fig.  31)  and  Tiaropsii  (figs.  29, 

30)  as  an  open  pit  at  the  base 

k  of    the    velum,    on    its    sub- 

1  umbral  side.     The  pit  has  its 

J  opening   turned    towards   the 

'  Bub-umbral   cavity,   while   its 

^  "  base  or  fundus  forms  a  bulge, 

*  ,„.  more  or  loss  pronounced,  on 

Modified  alta  O.  ud  R.  Hertwig,  iVmm-  the    ex-umbral    side    of    the 

lyilem    tmi    Smmwrtatu   dtr    ifabmi,    by   velum.       At    the    fundus    are 

PBmioioa  ol  F.  C.  W.  Vogd.  placed    the    concrement-cells 

Fig.  31.— Section  of  a  Statocyst  of  wjth    their    conspicuous 


Mitrocoma  annae. 
sub,  Sub-umbial  ectoderm 
c.c.   Circular  canal. 

st.c.  Cavity  of  statocyst. 


1,  Concrement-cell  with  otolith. 


liths  {con)  and  the  inconspicu- 
ous auditory  cells,  which  are 
connected  with  the  sub- 
umbral  nerve  -  ring.  F  ro  m 
the 


simply  by  closing  up  of  the 
aperture  of  the  pit.  We  then  find  the  typical  otocyst  of  the 
Leptomedusae,  a  vesicle  bulging  on  the  es-umbral  side  of  the  velum 
(figs.  32,  33).    The  otocysts  are  placed  on  the  outer  wall  of  the 

suh. 


tAPkiaUdii 
tx,    Ex-umbral  ectoderm. 
iub,  Sub- umbral  ectoderm. 
B,     Velum. 

st.c.  Cavity  of  statocyst. 
con,  Concrement-cell  with  otolith, 

vesicle  (the  fundus  of  the  original  pit)  o 


from  the  sub-umbral   nerve-ring.     The  i 


33. — Optical    Section   i 
Statocyst  of  Octorchis. 

Concrement  ■  cell     wii 

otolith. 
Cavity  of  statocyst. 
1  its  sides ;   their  arrangi 


.nspici 


bedded  completely  in  the 
tissues;    hence  they  may         ^^^ 
be    easily   overlooked    in         ^^ 
badly- preserved  material, 
and  perhaps  are  present 
in  many  cases  where  they         txti. 
have   been   said   to   have 
been  wanting. 

In  the  Trachylinae  the  H.C.— 
simplest  condition  of  the 
otocyst  is  a  freely  pro- 
jecting club,  a  so-called 
statorhabd  (figs.  34,  35), 
representing  a  tentacle 
greatly  reduced  in  size, 
covered  with  sensory 
ectodermal       e|>ithelium 

---'..  — -   — -itaining  an   „,„„„  „ 

idodermal    core    {end.),    Vc«cL 
which  is  at  first  continu-       Fig.  34.— Tentaculocyst  (statorhabd) 
ous    with    the   endoderm   of  Cunina  solmaris.  n.c,  Nerve-cushion; 
of    the    nng-canal,    but  tnd.  endodermal  concrement-cells;  con, 
later   becomes   separated   otolith. 
from  iti   In  the  endoderm 
large  concretions  are  formed  {eon.), 
cilia  cover  a  sort  of  cushion  (n.c.)  at 
may    be    long    and    the 
cushion    small,     or    the 
cushion     large    and     the 
club    small.      The   whole 
structure    is    innervated, 
like   the   tentacles,   from 
the  ex-umbral  nerve-ring. 
An  advance  towards  the 
second   stage   is   seen   in 
such  a  form  as  Rhopaio- 
nema  (fig,  36),  where  the 
ectoderm  of  the  cushion 
a  double 

the  club 

protective  covering  form- 
ing a  cup  or  vesicle,  at 
first  open  distally,  finally 
the  opening  closes  and 
the  closed  vesicle  may 
sink    inwards    and    be 

found  far  removed  from       AlitrO.iiHlR, Hertwig, _,_ 

the  surface,  as  in  Geryoww    SJS*  "^  *«'*™.   ^j-  permi«m  o(  F.  C  W. 
(fig.  37).  '"^^■ 

The  ocelli  are  seen  in  Fig.  35. — Tentaculocyst  of  Cunina  lati- 
their  Amplest  form  as  a  ventns. 

pigmented  patch  of  ecto-   ecf,    Ectoderm. 
derm,   whicn   consists   of   nx,  Nerve-cushion. 
two   kinds   of  cells — (i)   «fuj,  Endodermal  concrement-cells. 
pigment-cells,   which   are   con,  Otolith, 
ordinary  indifferent  cells 

of  the  epithelium  containing  ]Xgnieiit-granules,  and  (2)  visual  cells, 
slender  sensory  epithelial  cells  of  the  usual  type,  which  may  develop 
visual     cones     or 
rods  at  their  free 
extremity.      The 
ocelli        occur 
usually  either  on 
the  inner  or  outer 
sides  of  the  ten- 
tacles;    if  on  the 
inner     ude,     the 
tentacle  is  turned 
upwards     and  1 
carried   avtr   the  ' 
ex  -  umbrella,     so 
as  to  expose  the  4 
ocellus     to     the 

light;  if  the  Fig.  36. — Simple  tentaculocyst  of  Rhopalo- 
ocellus  be  on  the  noma  velalum.  Tne  process  carrying  the  otolith 
outer  side  of  a  or  concretion  kk,  formed  by  endooerm  cells,  is 
tentacle,  two  enclosed  by  an  upgrowth  forming  the  "  vesicle," 
nerves  run  round  which  is  not  yet  quite  closed  in  at  the  top. 
the  base  of  the  (After  Hertwig.) 
tentacle  to  it.  In 
other  cases  ocelli  may  occur  between  tentacles,  as  in  Tiaropsis  (fig.  29). 

The  simple  form  of  ocellus  described  in  the  foregoing  paragraph 
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body.  The  distal  portioQ  of  the  vhreouB  body  may  project  Irom  the 
cavity  of  the  cup,  forming  a  non-celtular  lens  as  in  Litsia  (fig.  38). 
Beyond  this  ample  condition  the  visual  organs  of  the  Hydromedusae 
do  not  advance,  and  are  far  fram  reaching  the  wonderful  develop- 
ment of  the  eyes  of  Scyphomedusae  (Charybdaea). 

Biesidesthe  ordinary  type  of  ocellus  just  described,  there  is  found 

in  one  genusCrtaropm)  a  type  of  ocellus  in  which  the  visual  elements 

.  are  inverted,  and 

^'-  have    their    cones 

turned  away  from 

the  light,  as  in  the 

human  retina  (fig. 

30),     In  this  case 

the     pigment-cells 

are       endodermal, 

"'  forming  a  cup  of 

pigment  in  wtiich 

the    visual    cones 

are  embedded.     A 

similar    ocellus    is 

.1  formed  in  Awelia 

among  the  Scypho- 

—  medusae  (gji.j. 

i  SimaartaM       0th e 

I-  oi^ns   Q 

Fig.    37. — Section    of    statocyst  of    Geryonia  medusae 

su,  Statocyst  containing  the  minute  tentaculo-  d^t     or     cordyli 
cyst.  found    in    a    few 

nru  Ex-umbral  nerve-ring.  Leptomedusae, 

or^  Sub-umbral  nerve-ring.  especially  in  thos* 

ex,    Ex-ambral  ectoderm.  genera     m    which 

sub,  Sub-umbral  ectoderm.  otocysU  are  incon- 

e.c.  Circular  canal.  spicuoue  or  absent 

V,      Velum.  <H-    39)-.     Each 

cordylua  is  a  ten- 
tacle-like structure  ndth  an  endodermal  a«s  containing  an 
axial  cavity  which  may  be  continuous  mtfa  the  rii^-canal,  or  may 
be  partially  occluded.  Externally  the  cordylus  is  covered,  by  very 
flattened  ectoderm,  and  bears  no  otoliths  or  sense-cBlls,  but  the  base 
of  the  club  rests  upon  the  ex-umbral  nerve-riM.  Brooks  regards  these 
organs  as  sensory,  servii^  for  the  sense  of  balance,  and  representing 
a  primitive  stace  of  the  tentaculocysts  of  Trachylinae;  Linko,  on 
the  other  hand,  finding  no  nerve-elements  connected  with  them, 
regards  them  as  digestive  (?)  in  function. 

The  serwe-or^ans  of  the  two  fresh-water  medusae  lAmnocodium 
and  Limnocnida  are  peculiar  and  of  rather  doubtful  nature  (see  E.  T. 
Browne  |10]). 

The  endoderm  of  the  medusa  shows  the  same  general  types  of 
structure  as  in  the  polyp,  described  above.    We  can  distinguish  (i) 
di^gestive  endoderm,  in  the  stomach,  often 
with  special  glandular  elements;  (2)  circu- 
,  latory  endoderm,  in  the  radial  and  ring- 
canals;  (3]  supporting  endoderm  in  the  axes 
of   the  tentacles  and    in   the  endoderm- 
lamella;  the  latter  is  primitively  a  double 
layer   ol   cells,   produced   by   concrescence 
of  the  ex-umbral  and  sub-umbral  layers  of 
the  coelenteron,  but  it  is  usually  found  i 
single  layer  of  flattened  cells  (tig.  40] , 
Geryonia,  however,  it  remains  double,  and 
the  centripetal  canals  arise  by  parting  of 
the   two   utyera;    (4)   eitcretory  endoderm, 
liiung  pores  at  the  margin  of  the  umbrella, 
occurnng  in  certain  Leptomedusae  as  so- 
called   "marginal   tubercles,"   openii^,  on 
the  one  hand,  into  the  ring-cana.1  and,  on 
the  other  hand,  to  the  exterior  by  "  marginal 
funnels,"  which  debouch  into  the  sub-umbral 
cavity  above  the  velum.     As  has  been  de- 
FlG.  38. — Ocellus  of  Bcriljed  above,  the  endoderm  may  also  con- 
Lixzia     kotUik^ri.     oc,   tribute    to    the    sense-oi^ns,    but    such 
Pigmented  ectodermal  contributions  are  always  of  an  accessory 
cells;  i,  lens.     (After  nature,   for  instance,   concrement-cells  in 
Hertwig.)  the  otocysts,   pigment   in   the   ocelli,   and 

never  of  sensory  nature,  sense-cells  being 
in  all  cases  ectodermal. 

The  reproductive  cells  may  be  regarded  as  beloi^ng  primarily 
to  neither  ectoderm  nor  endoderm,  though  lodged  in  the  ectoderm 
in  all  Hydromedusae.  As  described  for  the  polyp,  they  are  wandering 
cells  capable  of  extensive  migrations  before  reaching  the  particular 
■pot  at  which  they  ripen.  In  the  Hydromedusae  they  usually,  if 
not  invariably,  ripen  in  the  ectoderm,  but  in  the  neighbourhood  of  the 
main  sources  of  nutriment,  that  is  to  say,  not  far  from  the  stomach. 
Hence  the  gonads  are  found  on  the  manubrium  in  Anthomedusae 
generally;  on  the  base  of  the  manubrium,  or  under  the  gastral 
pouches,  or  in  both  these  situations  {Octorchidae),  or  under  the  radial 
canals,  in  Trachomedusae ;  under  the  gastral  pouches  or  radial 
canals,  in  Nareomedusae.  When  ripe,  the  germ-cells  are  dehisced 
directly  to  the  eioerior. 
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Hydromedusae  arc  of  separate  sexes,  the  only  known  exception 
being  Amphogona  apsUini,  one  of  the  Trachomedusae  (Browne  [91). 
Moreover,  all  the  medusae  budded  from  a  given  hydroid  colony  are 
either  male  or  female,  so  that  even  the  non-sexual  polyp  must  be 
considered  to  have  a  latent  sex.     (In  Hydra,  on  the  other  hand,  the 
individual  is  usually  hermaphrodite.)    The  medusa  always  reproduces 
itself  sexually,  and  in  some  cases  non-sexually  also.    The  non-Kxual 
reproduction    takes    the 
form  of  fission,  budding 
or  sporogony,  the  detaiS 
of   which  are  described 
below.    Buds  may  be  pro- 
duced   from    the    manu- 
brium, radial  canals,  ./ 
rii^-canal,    or    tentacle- 
bases,  or  from  an  aboral 
stolon     (Nareomedusae). 
In  all  cases  only  medusa-    j,. 
buds  are  produced,  never 
polyp-buds. 

The-  mesogloea  of  the 
medusa  is  largely  de- 
veloped and  of  great 
thickness  in  the  umbrella. 
The  sub-epithelial  tissues. 


t.  the 


cular  oeUs,  are  lodged 
in  the  mest^loea.  but  in 
Hydromedusae  it  never 
contains    tissue-cells    or      ^^  „  .k.  r,^^,,  y«„^  ,/  UffioUv.  »., 

mesogloeal  corpuscles.  bypenuaimofGiu&Ca. 

(i)   TIk  Medusae  as  a  y,q_     19.— Section    at    a    Cordylus    ol 
Subordinate  ladwiduality.  Laodice. 

■It    has    been    shown  (^    Circular  canal. 

polyps    r~ 


above    that 
budded  only  ..    , . 

and  that  the  medusae 
may  be  budded  either 
from  polyps  or  from 
medusae.    In  - 


Tentacle. 

Cordylus,  composed  of  flattened 
ectoderm  cc  coverif^a  large-celled 
endodermal  axis  en. 

Jiycasethe 

daughtw-individuals  produced  from  the  buds  may  be  imagined  as 
remaining  attached  to  the  parent  and  formiiw  a  (»lony  of  individuals 
in  organic  connexion  with  one  another,  and  Uius  three  possible  cases 
arise.  The  first  case  dves  a  colony  entirely  composed  of  polyps,  as 
in  many  Hydroidea.  The  second  case  gives  a  colony  partly  composed 
of  polyp-individuals,  partly  of  medusa-individuals,  a  possibility  also 
redized  in  many  colonies  of  Hydroidea.  The  third  case  gives  a  colony 
entirely  composed  of  medusa- individuals,  a  possibtUty  perhaps 
realized  in  the  Siphonophora,  which  will  be  discussed  in  dealing  with 

this  group.  

The  first  step  towards  the  formation  of  a  mixed  hydroid  colony  is 
undoubtedly  a  hastening  of  the  sexual  maturity  of  the  medusa- 
individual.  Normally  the  o>edusae  are  liberated  in  quite  an  imma- 
ture state;  they  swim 
away,  feed,  grow  and 
become  adult  mature 
individuals.  From  the 
bionomical     ooint     of 

be     considered     as 
means  of  spreading  th 
species,    supiilementing 
the  deficiencies  of  the 
sessile  polyp.     Jt  may    , 
be,    however,   that   in-  . 
creased     reproductive- 
ness  becomes  of  greater 


'^^ 


^^ 


Biu.i,  1.UI.11  a  ujiiuiLiuu  Fig.  40. — Portions  o(  Sections  through 
will  be  brought  about  if  the  Disk  of  Medusae — the  upper  one  of 
the  medusae  mature  Liina,  the  lower  of  Aureiio.  (After 
quickly  and  are  either  Hertwig.) 

T^J-T   'ttJ^l^^'l-     Endoderm  lamelU. 

uscular  processes  of  the  ectoderm-cells 


risks  of  a  free  life  in  the 
open  sea.  In  this  way 
the  medusa  sinks  from 
an  independent  per- 
sonality  to  an  organ  of  the 


Ectoderm, 

Endoderm  lininE  the  enteric  cavity. 
Wandcrii^  endoderm  cells  of  the 
gelatinous  substance, 
olyp-colony,  becoming  a  so-called 
mtduioid  gwophore,  or  bearer  of  the  reproductive  organs,  and  losing 
gradually  all  oreans  necessary  for  an  independent  existence,  namely 
those  of  sense,  locomotion  and  nutrition. 

In  some  cases  both  free  medusae  and  gonophores  may  be  produced 
from  the  same  hydroid  colony.  This  is  the  case  in  SyruMryne  mirabilis 
(Allman  |I),  p,  278)  and  in  Campanularia  volubilis;  in  the  latter, 
free  medusae  are  produced  in  summer,  gonophores  in  winter 
(Duplessis  [14]).    Again  in  Pennaria,  the  mare  medusae  are  set  free 
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in  a  state  of  maturity,  and  have  ocelli;  the  female  medusae  remain 
attached  and  have  no  sense  organs. 

The  ^nophores  of  different  hydrolds  differ  eicatly  in  structure 
from  one  another,  and  form  a  aeries  showing  degeneration  of  the 
medusa- individual,  which  is  gradually  stripjKd,  as  it  were,  of  its 
characteristic  features  of  medusanoi^nizationand  finally  reduced  to 
the  simiDleBt  structure.  A  very  early  stage  in  the  degeneration  is  well 
exemphlied  by  the  so-called  "  meconidium  "  of  Gonothyraea  (fig. 
41,  A).  Here  the  medusoid,  attached  by  the  centre  of  its  ex-umbral 
surface,  has  lost  its  velum  and  sub-umbral  muscles,  its  sense  orrans 
and  mouth,  though  still  retaining  rudimentary  tentacles.  The 
gonads  (f)  are  produced  on  the  manubrium,  which  has  a  hoUow 
endodermal  axis,  termed  the  spadix  (sp.),  in  open  communication 
with  the  coenosarc  of  the  polyp-colony  and  serving  for  the  nutrition 
of  the  generative  cells.    A  very  similar  condition  is  seen  in  Tubidaria 
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Fig.  at.— Diagrams  of  the  Structure  of  the  Gonophores  of 
various  Hydromedusae,  based  on  the  figures  of  G.  J.  Aflman  and 
A.  Weiamann. 


A,  "Meeonidium"ofCDnolAjrMa 

B,  Type  of  Tubidaria. 

C,  Type  of  Ganeia,  &c.     [&c. 

D,  T^pe  oS  Plumuiaria.Agalma, 

E,  Tyrxoi Coryne,FoTskalia,8u:. 

F,  G,  H,  S^rosacs. 

F,  With  simple  spadix. 

G,  With      spadix      prolonged 

(Mitdendrium). 


H,  Withspadw  branched  {Cofdy- 

hpkara). 
s.c,  Sub-umbral  cavity. 
I,      Tentacles. 
C.C,  Circular  canal. 
g.     Gonads. 
sp,  Spadix. 

e.t,   Endoderm-lamella. 
ex,   Ex-umbral  ectoderm. 
eci,  Ectotheca. 


have  become  obliterated  by  coalescence  of  their  walls,  so  that  the 
entire  endoderm  of  the  umbrella  is  in  the  condition  of  the  endoderm- 
lamella.  Next  the  opening  of  the  umbrella  closes  up  completely 
and  disappears,  so  that  the  sub-umbral  cavity  forms  a  closed  space 
surrouncnng  the  manubrium,  on  which  the  gonads  are  developed; 
such  a  condition  is  seen  in  the  male  gonophore  of  Cladocoryne  and  in 
Ganeia  (fie.  41 ,  C),  where,  however,  there  is  a  further  complication  in 
the  form  oT  an  adventitious  envelope  or  ectotheca  {ect.)  split  off  from 
the  gonophore  as  a  protective  covering,  and  not  present  in  Clado- 
coryne. The  sub-umbral  cavity  is.c.)  functions  as  a  brood-space 
for  the  developing  embryos,  which  are  set  free  by  rupture  of  the  wall, 
It  is  evident  that  the  outer  envelope  of  the  gonophore  represents  the 
eX'Umbral  ectoderm  (m.),  and  that  the  inner  ectoderm  lining  the 
cavity  represents  the  sub-umbral  ectoderm  of  the  free  medusa. 
The  next  step  is  the  gradual  obliteration  of  the  sub-umbral  cavity 


(i.e.)  by  disappearance  of  which  the  sub-umbral  ectoderm  comes  int« 
contact  with  the  ectoderm  of  the  manubrium.    Such  a  type  is  found 

in  Plumuiaria  and  also  in  Agalma  (fig.  41 ,  D) ;  centrally  is  seen  the 
spadix  (sp.),  bearing  the  generative  cells  (e),  and  external  to  these  (l) 
a  layer  of  ectoderm  representing  the  epithelium  of  the  manubrium; 
(2)  the  layer  of  sub-umbral  ectoderm;  (3)  the  endoderm-lamella 
(e.t.) ;  (4}  the  ex-umbral  ectoderm  (ex.) ;  and  (5)  there  may  or  may 
not  be  present  also  an  ectotheca.  Thus  the  gonads  are  covered  over 
by  at  least  four  layers  of  epithelium,  and  since  these  are  unnecessary, 
presenting  merely  obstacles  to  the  dehiscence  of  the  gonads,  they 
gradually  undergo  reduction.  The  sub-umbral  ectoderm  and  ihat 
covering  the  manubrium  undergo  concrescence  to  form  a  single  layer 
(&g.  41,  E),  which  finally  disappears  altogether,  and  the  endoderm- 


lamella  disappears.    The  gonophor 


V  reduced  t 


)tthe 


with  or  without  the  addition  of  an  ectotheca.     It  cannot  be  t. . 
strongly  emphasized,  however,  that  the  sporosac  should  not  be  com- 
pared simply  with  the  manubrium  of  the  medusa,  as  it  sometimes 
done.    The  endodermal  apadix  (sp )  ol  the  sporasac  represents  the 
endoderm  of  the  manubrium ;   the  ectodermal  lining  of  the  sporosac 
(ex.)  represents  the  ex-umbral  ectoderm  of  the  medusa;    and  the 
intervening  layers, 
together  with  the 
sub- umbral  cavity, 
have  disappeared. 
The  spadix,  as  the 
organ  of  nutrition 
for     the     gonads, 
may  be  developed 

being  simple  (fig. 
at,  F)  or  branched 
7fig.  4!,  H);  in 
Eudendrium  (6g. 
41,  G)  it  curls 
round  the  single 
larae  ovum. 

The  hydroid 
Dicoryn*  is  re- 
markable for  the 
possesion  of  gono- 
phores, which  are 
ciliate  and  become 
detached  end 
swim  away  by 
means  of  their 
cilia.  Each  such 
sporosac  has  two 
long  tentacle-like 
processes  thickly 
ciliated. 

It  has  been 
maintained  that 
the  gonads  of 
Hydra     represent 


of 


onferla. 


medusoid      struc- 
ture     completely 

obliterated.  There      Fig.  42.— Gonophores  of  Dtcoryne  ci 
is,     however,     no  A,  A  male  gonophore  still  enclosed  in  its  ecto- 
evidence  whatever  theca.  [liberation, 

forthis,  the  gonads   B  and  C,  Two  views  of  a  female  gonophore  after 
of     Hydra     being   1,    Tentacles. 

purely  ectodermal  ,7f,  Ova,  two  carried  on  each  female  gonophore. 
structures,     while  j^,  Testis. 
all  medusoid  gono- 
phores have  an  endodermal  portion.    H^ra  is,  moreover,  bisexual, 
in  contrast  with  what  is  known  of  hydroid  colonies. 

In  some  Leptomedusae  the  gonads  are  formed  on  the  radial 
canals  and  form  protruding  masses  resembling  sporosacs  super- 
fieially,  but  not  in  structure.  Allman,  however,  regarded  this  type 
of  gonad  aa  equivalent  to  a  sporosac,  and  considered  the  medusa 
bearing  them  as  a  non-sexual  organism,  a  "  blastocheme  "  as  he 
termed  it,  producing  by  budding  medusoid  gonophores.  As  medusae 
are  known  to  bud  medusae  from  the  radial  canals  there  is  nothing 
impossible  in  Allman's  theory,  but  it  cannot  be  said  to  have  received 
satisfactory  proof. 

Reproduction  and  Ontogeny  of  Ike  Hydromedusae. 
Nearly  every  possible  method  of  reproduction  occurs  amongst 
the  Hydromedusae.  In  classifying  methods  of  generation  it  is 
usual  to  make  use  of  the  sexual  or  con-sexual  nature  of  the 
reproduction  as  a  primary  difference,  but  a  more  scientific 
classification  is  afforded  by  the  distinction  between  tissue-cells 
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(histouytes)  and  germinal  cells,  actual  or  potential  (archaeo- 
cytes),  amongst  the  constituent  cells  of  the  animal  body.  In 
this  way  we  may  distinguish,  first,  vegetative  reproduction,  the 
result  of  discontinuous  growth  o£  the  tissues  and  cell-layers 
of  the  body  as  a  whole,  leading  to  (i)  fissum,  (i)  autolomy,  or 
(3)  vegetative  budding;  secondly,  germinal  reproduction,  the 
result  of  the  reproductive  activity  of  the  archaeocytes  or  germinal 
tissue.  In  germinal  reproduction  the  proliferating  cells  may  be 
undij'ereittiated,  so-called  primitive  germ-cells,  or  they  may  be 
differentiated  as  sexual  cells,  male  or  female,  i.e.  spermatozoa 
and  ova.  If  the  germ-cells  are  undifferentiaUd,  the  offspring 
may  arise  from  many  cells  or  from  a  single  cell;  the  first  type 
is  (4)  germinal  budding,  the  second  is  (5)  sporogony.  If  the  germ- 
cells  are  differentiated,  the  ofispring  arises  by  syngamy  or  sexual 
imion  of  the  ordinary  type  between  an  ovum  and  spermatozoon, 
so-called  fertilization  of  the  ovum,  or  by  parthenogenesis,  i.e. 
development  of  an  ovum  without  fertilization.  The  only  one  of 
these  possible  modes  of  reproduction  not  known  to  occur  is 
Hydromedusae  is  parthenogenesis. 

(i)  TTwfissitm  or  longitudinal  division  of  an  individual  into 
two  equal  and  similar  daughter-individuals  is  not  common  but 
occurs  in  Gastroblasta,  where  it  has  been  described  in  detail  by 
Amoid  Lang  [aO]. 

(z)  Autotomy,  sometimes  termed  transverse  fission,  is  the  name 
given  to  a  process  of  unequal  fission  in  which  a  portion  of  the 
body  separates  oS  with  subsequent  regeneration.  In  Tubuiaria 
by  a  process  of  decapitation  the  hydranths  may  separate  oS 
and  give  rise  to  a  separate  individual,  while  the  remainder  of 
the  body  grows  a  new  hydranth.  Similarly  in  Schisocladium 
portions  of  the  hydrocaulus  are  cut  oS  to  form  so-called  "  spores," 
which  grow  into  new 
individuals  (see 
Allman  [1]). 

(3)  Vegetative  bud- 
ding is  almost  uni- 
versal in  the  Hydro- 
medusae,  By  budding 
is  understood  the 
formation  of  a.  new  in- 
dividual from  a  fresh 
growth  of  undiffer- 
entiated material.    It 


tinguish  buds  that 
give  rise  to  polyps 
from  those  that  form 
medusae. 

(a)  Tkt  Polyp.— The 
buds  that  form  polypi 
are  very  simple  in 
mode  of  formation. 
Four  stages  may  be 
diatin^ished;  the  first 
is  a  simple  outgrowth 
of  both  layers,  ecto- 
derm and  endoderm, 
containiDK  a  prolonga- 
tion of  the  coelenteric 
cavity;  in  the  second 
stage      the      tentacles 

trow  out  as  secondary 
iverticuLa     from     the 
Fig.  43.— Direct  Budding  of  Cunina.       aide  of  the   first  out- 
A,B,C,E,F,Inver-     (,       Tentacle.  growth;    in    the    third 

tical  section.  s.o.   Sense  of^an.         "»««  .  •*«     """""j     « 

D,  Sketch  of  exter-      v,      Vdum.  formed    as    a    perfora- 

nalwew.  s.c,   Sub-umbral   "°?  T 'r  ^.T u^^'^^J 

«,  Stomach.  cavity.        '■       f"^;  ^^^V.  'f  ^^iJ'"^ 

m.   Manubrium.  n.s.  Nervous  system,  if  ^°   "   aeparaWd,   it 

becomes      nipped      off 
from  the  parent  polyp  and  begins  a  free  existence. 

(&)  The  Medusae. — Two  types  of  budding  must  be  distinguished 
— the  direct,  so-called  palingenetic  type,  and  tlie  indirect,  so-called 
coenogenetic  type. 

The  direct  type  of  budding  is  lare,  but  is  seen  in  Cunina  and 
Millepora.  In  Cunina  there  arises,  firstj  a  simple  outgrowth  of  both 
layers,  as  in  a  polyp-bud  (fig.  43,  A);  in  this  the  mouth  is  formed 
distally  as  a  perforation  (B) ;  next  the  sides  of  the  tube  so  formed 


[REPRODUCTION 

bulge  out  laterally  near  the  attachment  to  form  the  umbrella,  while 
the  distal  undilated  portion  of  the  tube  represents  the  manubrium 

(C);   the   umbrelU 

now     grows     out  ^-,  ijh,--'^ 

into   a   number   of 

lobes     or     lappets, 

and    the    tentacles 

and   tentaculocysts 

grow     out.       the 

former  in  a  notch 

lappets,  the  latter 
on  the  apex  of  each 
lappet  (D,  E); 
finally,  the  velum 
arises  as  a  growth 
of  the  ectoderm 
alone,  the  whole 
bud  shapes  itself, 
so  to  speak,  and 
the  little  medusa  ia 
separated  off  by 
rupture  of  the  thin 
stalk  connecting  it 
with  the  parents^). 
The  direct  method 
of  medusa-budding 
only  differs  from 
the  polyp-bud  by 
its  greater  com- 
plexity of  parts  and 
ortpns. 

The  indirect 
mode  of  budding 
(figa.  44,  45)  is  the 
commonest  method 
by  which  medusa- 
buds  are  formed. 
It  is  marked  by  the 
formation  in  the 
bud  of  a  character- 
termed  the  ento- 
codon  {Knospen- 
kern,   Glockenkem).    ^^ 

The  first  stage  is 
a  simple  hollow 
outgrowth  of  both 
body-layers  {fig.  44, 
A):  at  the  tip  of 
this    is    formed    a  ■--^ 

thickening    of    the  D 

ectodwm,      arising       p,,,,  44.--Diagram8  of  Medusa  budding  with 
pnmitively     as     a   the  formation  ofan  entocodon.    The  endoderm 
hollow       ingrowth   -^  shaded,  the  ectoderm  left  clear. 
more  tt'uauj  as"I  A,  B,  C,  D,  F,  Succes.  sub-u  m  b  r  a  I 

solid  mass  of  ecto-  sive  stages  in  ver-  ^a^ty- 

derm-cells  (fig.  45.   p      V^"^'  ^^'°"-  *'■   ^Tf        1 

A).  TheectofenSil  E.    Transverse     see-     re.  Radial  canal, 
ingrowth  is  the  "        ^  Bt^[e    ce,  Circular  canal, 

entocodon  (Ce.);  it   „     t."™"!^*^  ^'  '"'•  Endoderm bmella. 

bulges    into     and       '  Entocodon,  m,  Manubrium. 

pu^es    dowA,    the   '■'''   Cavity    of    ento-     v.     Velum, 
endodenn    at    the  "^™     fn™,nc^ 

apex_  of  the  bud, 
and  if  solid  it  soon 
acquires  a  cavity  (fig.  4^,  C,  s.c.).  The  cavity  of  the  entocodon 
increases  continually  in  size,  while  the  endoderm  pushes  up  at  the 
Bides  of  it  to  form  a  cup  with  hollow  walls,  enclosing  but  not  quit« 
surrounding        the  - 

entocodon,      which 


codon,     forming     /,     Tentacle^ 


chiefly  in  the  eni_. 

derm-cup   (fig.    44, 

D,   E);  the  cavity 

between    the    two 

walls    of   the   cup 

becomes      reduced 

by  concrescence  to 

form      the      radial 

canals  (r.c),  ring-canal  (c.c).  and  endoderm-lamella  {e.l.,  fig.  44,  E), 

and  at  the  same  time  the  base  of  the  cup  is  thrust  upwards  to  form 

the  manubrium  (m),  converting  the  cavity  d  tlw^eptocodon  ii ' 


Fig.  45. — Modifications  of  the  method  of 
budding  shown  in  fig.  44.  with  solid  Ento- 
codon ^f.)  and  formation  of  an  ectotheca(«ef.). 
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AND  ONTOGENY] 

■pace  whidi  ia  crescentic  or  borK-^oe-like  in  section.  Next  ten- 
tacles {t,  Gg.  ^,  F)  grow  out  from  the  rine-canal,  and  the  double 
plate  of  ectoaemi  on  the  distal  side  of  the  entocodon  becomes 
perforatedi  leaving  a  circular  rim  composed  of  two  layers  of  ectoderm, 
the  velum  (c)  of  the  medusa.  Fit^y,  a  mouth  is  formed  by  breaking 
through  at  the  apex  of  the  manubrium,  and  the  now  fully-formed 
medusa     becomes 
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the     development 
ia  similar  but  be~ 
cornea  arrested 
various  points,  i 
cordii^     to      I 
degree    to    which 


The 

usually  formed, 
proving  the  medu- 
eoid  nature  of  the 
bud,  but  in  sporo- 
sacs  the  entocodon 
may  be  rudiment- 
ary or  absent 
altogether.  The 
process  of  budding 
as  above  described 
may  be  varied  or 
complicated  in 

thus  a  secondary, 

dermal  covering 
or  ectotheca  (fig. 


r  the  entocodon 


fonnation  of  the 

may  never  acquire 
a  cavity  at  all,  as 
described  above 
for   the    gono- 


\o  \6 

FlQ.  46. — Diagrams  to  show  the  significance  Entocodon It    is 

of  tbe  Entocodon  in  Medusa-buds.   {Modified  g^en   from  the 

from  a  diagram  givtai  by  A.  Wdsmann.)  (oregomg  account 


I, 


•  bud- 


tentacles    (16),    and  lastly  the  codon    '\i    _      ._ 
umbrella.  important  consti- 

II,  Method  of  CiMtna;  (a)  tbe  mouth  arises,  tuent  of  the  bud, 
next  the  umbrella  (i),  and  lastly  the  ten-  furnishing  some  of 
tacles  (e).  the  most  essential 

in.  Hypothetical  transition  from  II  to  the  in-  portions  of  the 
direct  method  with  an  entocodon;  the  medusa;  Its  C3vit>' 
formation  of  the  manubrium  is  retarded,  becomes  the  sub- 
that  of  the  umbrella  hastened  (Ilia,  h).       umbral  cavity, 

IV,  a,    b,    c,    budding   with  an  entocodon    {cf.  and  its  lining  fur- 

fig.  44)-  nishea     the    ecto- 

V,  Budding  with  a  soKd  entocodon  (cf.  fig.  45).  dermal  epithelium 

of  the  manubrium 
and  of  the  sub-umbral  cavity  as  far  as  the  edge  of  the  velum. 
Hence  the  entocodon  r^resents  a  precocious  formation  of  the 
sub-umbral  surface,  equivalent  to  tne  peristome  of  the  polyp, 
differentiated  in  the  bud  prior  to  other  portions  of  theoi^ganism 
ivhich  must  be  regarded  as  antecedent  to  it  in  phylogeny. 

If  the  three  principal  or^n-systems  of  the  medusa,  namely  mouth, 
tentacles  and  umbrella,  be  considered  in  the  light  of  phylogeny, 
it  is  evident  that  the  manubrium  bearing  the  mouth  must  be  the 
oldest,  as  representing  a  common  property  of  all  the  Coelentera, 
even  of  the  gastnila  embryo  of  all  Eoterotoa.  Nent  in  order  come 
the  tentacles,  common  to  all  Cnidaria.  The  special  property  of  the 
medusa  is  the  umbrella,  distinguishing  the  medusa  at  once  from 
other  morphological  types  among  the  Coelentera.  If,  therefore,  the 
formetion  of  these  three  systems  of  organs  took  place  according  to 


a  strictly  phyliwenetic  sequence,  we  should  exjoect  them  to  ^>pear 
ia  the  order  set  ItHth  above  (fig.  46,  la,  b,  c).  The  nearest  approach 
to  the  phylogenetic  sequence  is  seen  in  the  budding  of  Cunina,  where 
the  manubrium  and  mouth  appear  first,  but  the  umbrella  is  formed 
before  the  tentacles  (fig.  46,  flo,  6,  c).  In  the  indirect  or  coeno- 
genetic  method  of  budding,  the  first  two  members  of  the  sequence 
exhibited  by  Cunina  change  places,  and  the  umbrella  is  formed  first, 
the  manubrium  next,  and  then  the  tentacles;  the  actual  mouth- 
perforation  being  delayed  to  the  very  last  (fig.  46,  IVa,  fi,  c).  HeDc« 
the  budding  of  medusae  exemplifies  very  clearly  a  common  pheno- 
menon in  development,  a  phylogenctic  series  of  events  completely 
dislocated  in  the  ontogenetic  time-sequence. 

The  entocodon  is  to  be  regarded,  therefore,  not  as  primarily  an 
ingrowth  of  ectoderm,  but  rather  as  an  upgrowth  <k  both  body- 
layers,  in  the  form  of  a  circular  rim  (IVo),  representing  the  umbiellar 
margin;  it  is  comparable  to  the  bulging  that  forms  the  umbrella  in 
the  direct  methoa  of  budding,  but  takes  place  before  a  manubrium 
is  formed,  and  is  greatly  reduced  in  siie,  so  as  to  become  a  little  pit. 
By  a  simple  modification,  the  open  pit  becomes  a  solid  ectodermal 
ingrowth,  just  as  in  Teleostean  fishes  the  hollow  medullary  tube,  or 
the  auditory  pit  of  other  vertebrate  embryos,  is  formed  at  first  as  a 
solid  cord  of  cells,  which  acquires  a  cavity  secondarily.  Moreover, 
the  entocodon,  however  developed,  ^vcs  rise  at  first  to  a  closed 
cavity,  rei^eaenting  a  closing  over  tn  the  umbrella,  temporary  in 
the  bud  destined  to  be  a  free  medusa,  but  usually  permanent  in  the 


evolution  of  the  gonophore,  and  we  may  r^ard  it  as  the  umbrellar 
fold  taking  on  a  protective  function,  either  temporarily  for  the  bud 
or  permanently  for  the  gonophore. 

To  sum  up,  the  entocodon  is  a  precocious  formation  (tf  the  umbrella, 
closing  over  to  protect  the  organs  in  the  umbrellar  cavity.  The 
possession  of  an  entocodon  proves  the  medusa-nature  of  the  bud, 
and  can  only  be  explained  on  the  theory  that  gonophores  are  de- 
generate mnlusae,  and  is  inexplicable  on  the  opposed  view  that 
medusae  are  derived  from  gonophores  secondarily  set  free.  In  the 
sporosac.  however,  the  medusa- individual  has  become  so  degenerate 
that  even  the  documentary  proof,  so  to  speak,  of  its  medusoid 
nature  may  have  been  destroyed,  and  only  circumstantial  evidence 
of  its  nature  can  be  produced. 

4.  Germinal  Bv4ding. — This  method  of  budding  is  commonly 
described  as  budding  from  a  single  body-layer,  instead  of  from 
both  layers.  The  layer  that  produces  the  bud  is  invariably  the 
ectoderm,  i.e.  the  layer  in  which,  in  Hydromedusae,  the  generative 
cells  are  lodged;  and  in  some  cases  the  buds  are  produced  in  the 
exact  spot  in  which  later  the  gonads  appear.  From  these  facts, 
and  from  those  of  the  sporogony,  to  be  described  below,  we  may 
regard  budding  to  this  type  as  taking  place  from  the  germinal 
epithelium  rather  than  from  ordinary  ectoderm. 

(a)  The  Polyp. — Budding  from  the  ectoderm  alone  has  been 
described  by  A.  Lan^  129)  in  Hydra  and  other  poI>i)B.  The  tissues 
of  the  bud  become  differentiated  into  ectoderm  and  endoderm,  and 
the  endoderm  of  the  bud  becomes  secondarily  continuous  with  that 
of  the  parent,  but  no  part  of  the  parental  endoderm  contributes 
to  the  building  up  of  the  daughter-polyp.  Lang  regarded  this 
method  of  buoding  as  universal  in  polyps,  a  notion  disproved  by 
O.  Seelwer  [52)  who  went  to  the  opposite  extreme  and  re^rded  the 
type  erf  biidding  described  by  Lang  as  non-existent.  In  view, 
however,  both  of  the  statements  and  figures  of  L.ang  and  of  the  facts 
to  be  described  presently  for  medusae  {iiargeUitim),  it  is  at  least 
theoretically  possible  that  both  germinal  and  vegetative  budding  may 
occur  in  polyps  as  well  as  in  mnlusae. 

i,b)  The  Medusa, — The  clearest  instance  of  germinal  budding  is 
furnished  by  MarteUium  (Ratkkea)  octopunclalum,  one  of  the 
Margelidae.  The  budding  of  this  medusa  nas  been  worked  out  in 
detail  by  Chun  (Hydrozoa,  [1]),  to  whom  the  reader  must  be  referred 
for  the  interesting  laws  <H  budding  regulating  the  sequence  and 
order  of  formation  erf  the  buds. 

The  buds  of  Margdliiim  are  produced  on  the  manubrium  in  each  of 
the  four  interradii,  and  they  arise  from  the  ectoderm,  that  is  to  say, 
the  germinal  epithelium,  which  later  gives  rise  to  the  gonads.  The 
buds  do  not  appear  simultaneously  but  successively  on  each  of  the 


four  sides  of  tbe  manubrium,  thus;    3 


and  secondary  buds 


may  be  produced  on  the  medusa-buds  before  the  latter  are  set  free 
as  medusae.  Each  bud  arises  as  a  thickening  of  the  epithelium,  which 
first  forms  two  or  three  layers  (fig.  47,  A),  and  becomes  separated  into 
a  superficial  layer,  future  ectoderm,  surroundinga  central  mass,  future 
endoderm  (fig.  47,  B).  The  ectodermal  epithdium  or  the  distal  side 
of  the  bud  becomes  thickened,  grows  inwards,  and  forms  a  typical 
entocodon  (fig.  37,  D,  E,  F).  The  remaining  development  of  the  bud 
ia  just  as  described  above  for  the  indirect  method  of  medusa-budding 
(fig.  47,  G,  H).  When  the  bud  is  nearly  complete,  the  body-wall  of 
the  parent  immediately  below  it  becomes  perforated,  placing  the 
coelenteric  cavity  of  the  parent  in  secondary  o  ■—.-■■—  —.. 

that  of  the  bud  (H),  doubtless  for  the  better  n"" 


r«i  the  latter. 
,oogle 
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the  indirect  type. 

5.  Sporogony. — This  method  of  reproduction  has  been  described 
by  E.  Metcbnikofi  in  Cunitta  and  allied  genera.  In  individuals 
either  o£  the  male  or  female  sex,  germ-cells  which  are  quite  un- 
differentiated and  neutral  in  character,  became  amoeboid,  and 
wander  into  the  endoderm.  They  divide  each  into  two  sbter- 
cells,  one  of  which — the  spore — becomes  enveloped  by  the  other. 
The  spore-cell  multipUes  by  division,  while  the  enveloping  cell 
is  nutrient  and  protective.  The  spore  cell  gives  rise  to  a  "  spore- 
larva,"  which  is  set  free  in  the  coelenteron  and  grows  into  a 
medusa.  Whether  sporogony  occurs  also  in  the  polyp  or  not 
remains  to  be  proved. 

6.  Sexual  Reproduclion  and  Embryology.— The  ovum  of  Hydro- 
medusae  is  usually  one  of  a  large  number  of  odgonia,  and  grows 
at  the  expense  of  its  sister-cells.  No  regukr  follicle  is  formed, 
but  the  oocyte  absorbs  nutriment  from  the  remaining  oogonia. 
In  Hydra  the  oocyte  is  a  large  amoeboid  cell,  which  sends  out 
pseudopodia  amongst  the  ofigonia  and  absorbs  nutriment  from 
them.  When  the  oBcyte  is  full  grown,  the  residual  oogonia 
die  off  and  disintegrate. 

The  spermatogenesis  and  maturation  and  fertilization  of  the 
genn-celis  present  nothing  out  of  the  common  and  need  not  be 
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D,  E,  F,  a  thickening  of  the  ecto- 
derm on  the  distal  side  of 
described  here.     These  processes  have  been  studied 
by  A.  Brauer  [2]  for  Hydra. 

The  general  course  of  the  development  is  described  In  the  article 
HvDROZOA.  We  may  distinguish  the  following  scries  of  stages: 
(l)  ovum;  (2)  cleavage,  leading  to  formation  of  a  blastula;  (3) 
formation  of  an  inner  mass  or  parenchyma,  the  future  endoderm, 
by  immigration  or  delamination.  leading  to  the  so-called  parenchy- 
mula-stage;  (4)  formation  of  an  archenteric  cavity,  the  future 
coelenteron,  by  a  splitting  of  the  internal  parenchyma,  and  of  a 
blastopore,  the  future  mouth,  by  perforation  at  one  pole,  leading  to 
the  gastrula-stage;  (5)  the  outgrowth  of  tentacles  round  the  mouth 
(blastopore),  leading  to  the  actinula-stage ;  and  (6)  the  actinula 
becomes  the  polyp  or  medusa  in  the  manner  described  elsewhere 
(see  articles  Hvdrozoa,  Polvf  and  Medusa).  This  is  the  full,  ideal 
development,  which  is  always  contracted  or  shortened  to  a  greater  or 
less  extent.  If  the  embryo  is  set  free  as  a  free-swimming,  so-called 
planula-larva,  in  the  blastula,  pare nchymula,  or  gastrula  stage,  then 
a  free  actinula  stage  is  not  found;  it,  on  the  other  hand,  a  free 
actinula  occurs,  then  there  is  no  free  planula  stage. 
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The  cleavage  of  the  ovum  follows  two  types,  both  seen  in  Tubularia 
(Brauer  [3]).  In  the  first,  a  cleavage  follows  each  nuclear  division; 
in  the  second,  the  nuclei  multiply  by  division  a  number  of  times, 
and  then  the  ovum  divides  into  as  many  blastomeres  as  there  are 
nuclei  present.  The  result  of  cleavage  in  all  cases  is  a  typical 
blastula,  wliich  when  set  free  becomes  oval  and  develops  a  flagellum 
to  each  cell,  but  when  not  set  free,  it  remains  spherical  in  form  and 
has  no  flagella. 

The  germ-layer  formation  is  always  by  immigration  or  delamina- 
tion, never  by  invagination.  When  the  blastula  is  oval  and  free- 
swimming  the  inner  mass  is  formed  by  unipolar  immigration  from 
the  hinder  pole.  When  the  blastula  is  sphencal  and  not  set  free,  the 
germ-layer  formation  is  always  multipolar,  either  by  immigration 
or  by  delamination,  i.e.  by  tangential  division  of  the  cells  of  the 
blastoderm,  as  in  Gerycnia,  or  by  a  mixture  of  immigration  and 
delamination,  as  in  Hydra,  Tubularia,  &c.  The  blastopore  is  formed 
as  a  secondary  perforation  at  one  spot,  in  free-swmiming  forms 
at  the  hinder  pole.  Formation  of  arcnenteron  and  blastopore  may, 
however,  be  deferred  till  a  later  stage  (actinula  or  after). 

The  actinula  stage  is  usually  suppressed  or  not  set  free,  but  t1 
seen  in  Tubularia  (fig.  jfi).  where  it  is  ambulatory,  i     " 
(Trachomedusae)j  and  in  Cunina  (Narco- 
medusae).  where  it  is  parasitic. 

In  Leptolinae  the  embryonic  develop- 
ment culminates  in  a  polyp,  which   is 
usually  formed  by  6xation  of  a  planula 
(parenchymula),  rarely  by  fixation  of  an 
actinula.     The  planula  may  fix  itself  (i) 
by  one  end,  and  then  becomes  the  hydro 
caulus  and   hydranth,   while   the   hydro 
rhiza  grows  out   from   the   base;  or   (aj 
partly  oy  one  side  and  then  gives  rise  to 
the   hydrorhiza  as  well  as  to  the  otherfe— ^    -.- 
parts  of  the  polyp;  or  (3)  entirely  by  its""'' '^.^■'"' 
side,  and  then  forms  a  recumbent  hydro-  Fig.  48. — Free  Actinula 
rhiza  from  which  a  polyp  appears  to  be  q(  Tubtdaria. 

budded  as  an  upgrowth. 

In  Trachylinae  the  development  produces  alwavs  a  medusa,  and 
there  is  no  polyp-stage.  The  medusa  arises  direct  irom  the  actinula- 
stage  and  there  is  no  entocodon  formed,  as  in  the  budding  described 

Life-cydes  of  the  Hydromedusae. — The  life-cycle  of  the  Leptolinae 
consists  of  an  alternation  of  generations  in  which  non-sexual  indi- 
viduals, polyps,  produce  by  budding  sexual  individuals,  medusae, 
which  give  nae  by  the  sexual  process  to  the  non-sexual  polyps  again, 
so  completing  the  cycle.  Hence  the  alternation  is  of  the  type  termed 
metagene^.  The  Leptolinae  are  chiefly  forms  belonging  to  the  in- 
shore fauna.  The  Tmchylinae,  on  the  other  hand,  are  above  all 
oceanic  forms,  and  have  no  polyp-stage,  and  hence  there  is  typically 
no  alternation  in  their  life-cycle.  It  is  commonly  assumed  that  the 
Trachylinae  are  forms  which  have  lost  the  alternation  of  generations 
possessed  by  them  ancestrally,  through  secondary  simpfification  of 


whole  question  has,  however,  been  argued  at  length  by  W.  K.  Brooks 
[4],  who  adduces  strong  evidence  for  a  contrary  view,  that  is  to  say, 
for  regarding  the  direct  type  of  development  Been  in  Trachylinae  as 
more  primitive,  and  the  metagenesis  seen  in  L-eptolinae  as  a  secondary 
complication  introduced  into  the  life-cycle  by  the  acquisition  of 
lamal  budding.  The  polyp  is  regarded,  on  this  view,  as  a  form 
phylogenetic^ly  older  than  the  medusa,  in  short,  as  nothing  more 
than  a  sessile  actinula.  In  Trachylinae  the  polyp-stage  is  passed 
over,  and  is  represented  only  by  the  actinula  as  a  transitory  embry- 
onic stage.  In  Leptolinae  the  actinula  becomes  the  sessile  polyp 
which  has  acquired  the  power  of  budding  and  producing  individuals 
either  of  its  own  or  of  ahigher  rank;  it  represents  a  persistent  larval 
stage  and  remains  in  a  sexually  immature  condition  as  a  neutral 
individual,  sex  being  an  attribute  only  of  the  final  stage  in  the  de- 
velopment, namely  the  medusa.  The  polyp  of  the  Leptolinae  has 
reached  the  limit  of  its  individual  development  and  is  incapable  of 
becoming  itself  a  medusa,  but  only  produces  medusa-buds;  hence  a 
true  alternation  of  generations  is  produced.  In  Trachylinae  also  the 
beginnings  of  a  similar  metagenesis  can  be  found.  Thus  in  Cunina 
oclonaria,  the  ovum  develops  into  an  actinula  which  buds  daughter- 
actinulae;  all  of  them,  both  parent  and  offspring,  develop  into 
medusae,  so  that  there  is  no  alternation  of  generations,  but  only 
larval  multiplication.  In  Cunina  parasiiica,  however,  the  ovum 
develops  into  an  actinula,  which  buds  actinulae  as  before,  but  only 
the  daughter-actinulae  develop  into  medusae,  while  the  original, 
parent-actinula  dies  off;  here,  therefore,  larval  budding  has  led  to  a 
true  alternation  of  generations.  In  Gonionemus  the  actinula  becomes 
fixed  and  polyp-like,  and  reproduces  by  budding,  so  that  here  also  an 
alternation  of  generations  may  occur.  In  the  Leptolinae  we  must 
first  substitute  polyp  for  actinula,  and  then  a  condition  b  found  which 
can  be  compared  to  the  case  of  Cunina  parasitica  or  Gonionemus,  if 
we  suppose  that  neither  the  parent-actinula  {i.e.  founder-polyp)  nor 
offspring  by  budding  (polyps  of  the  colony)  have  the  p        "    ' 
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.    ,    .  ted  with  the  queation  of  the  relation  between  poljqi 

and  medusa,  to  be  discussed  presently.  It  will  be  seen  elsewhere, 
however,  that  whatever  view  may  be  held  as  to  the  origin  of  meta' 
genesis  in  Hydromedusae,  in  the  case  of  Scyphomediisae  (i;.ti.)  no 
other  view  is  possible  than  that  the  alternation  of  generations  is  the 


1  Hydromedusae,  in  the  1 . 

.._w  is  possible  than  that  the  altei 

direct  result  of  larval  proliferation. 

To  complete  our  survey  of  life-cycles  in  the  Hydromedusae  it  is 
necessan'  to  add  a  few  words  about  the  position  of  Hydra  and  its 
alliea.  U  we  accept  the  view  that  Hydra  is  a.  true  sexual  polyp,  and 
that  its  gonads  are  not  ^onophores  (t.«.  medusa- buds)  in  the  extreme 
of  deeeneration,  then  it  follows  from  Brooks's  theory  that  Hydra 
must  be  descended  from  an  archaic  form  in  which  the  raedusan  type 
ai  organization  had  not  yet  been  evolved.  Hydra  must,  in  short,  fee 
a  living  representative  of  the  ancestor  of  which  the  actinula-stage  is 
a  transient  reminiscence  in  the  development  of  higher  forms.  It 
may  be  pointed  out  in  this  connexion  that  the  fixation  of  Hydra  is 
only  temporary,  and  that  the  animal  is  able  at  all  times  to  detach 
itself,  to  move  to  a  new  situation,  and  to  fix  itself  again.  There  is  no 
difficulty  whatever  in  regardins  Hydra  as  bearing  the  same  relation 
to  the  actinula-stage  of  other  Hydromedusae  that  a  Rotifer  bears  to 
a  trochophore-larva  or  a  fish  to  a  tadpole. 

The  RelatioM  of  Polyp  and  Medusa. — Many  views  have  been  put 
forward  as  to  the  morphological  pelationship  between  the  two 
types  of  person  in  the  Hydromedusae.  For  the  most  part, 
polyp  and  medusa  have  been  regarded  as  modifications  of  a 
common  type,  a  view  supported  by  the  existence,  among  Scypho- 
medusae  (^.o.),  of  sessile  pmlyp-like  medusae  (Lucernaria,  Sic.). 
R.  Leuckort  in  1848  compared  medusae  in  general  terms  to 
flattened  polyps.  G.  J.  AHman  [ll  put  forward  a  more  detailed 
view,  which  was  as  follows.  In  some  polyps  the  tentacles  are 
webbed  at  the  base,  and  it  was  supposed  that  a  medusa  was  a 
polyp  of  this  kind  set  free,  the  umbrella  being  a  greatly  developed 
web  or  membrane  extending  between  the  tentacles.  A  very 
difierent  theory  was  enunciated  by  E.  Metchnikofi.  In  some 
hydroids  the  founder-polyp,  developed  from  a  planula  after  fixa- 
tion, throws  out  numerous  outgrowths  from  the  base  to  form  the 
hydrorhizai  these  outgrowths  may  be  radially  arranged  so  as  to 
form  by  contact  or  coalescence  a  fiat  plate.  Mechnikov  considered 
the  plate  thus  formed  at  the  base  of  the  polyp  as  equivalent 
to  the  umbrella,  and  the  body  of  the  polyp  as  equivalent  to  the 
maaubrium,  of  the  medusa;  on  this  view  the  marginal  tentacles 
almost  invariably  present  in  medusae  are  new  formations,  and 
the  tentacles  of  the  polyp  are  represented  in  the  medusa  by  the 
oral  arms  which  may  occur  round  the  mouth,  and  which  some- 
times, t.g.  in  Margelidae,  have  the  appearance  and  structure  of 
tentacles.  Apart  from  the  weighty  arguments  which  the  develop- 
ment furnishes  against  the  theories  of  AUman  and  Mechnikov, 
it  may  be  pointed  out  that  neither  hypothesis  gives  a  satisfactory 
explaJiation  of  a  structure  universally  present  in  medusae  of 
whatever  class,  namely  the.  endoderm-Iamella,  discovered  by 
the  brotliers  O.  and  R.  Hertwig.  It  would  be  necessary  to  regard 
this  structure  as  a  secondary  extension  of  the  endoderm  in  the 
tentacle-web,  on  Allman'g  theory,  or  between  the  outgrowths 
of  the  faydrorbiza,  on  Mechnikov's  hypothesis.  The  develop- 
ment, on  the  contrary,  shows  unequivocally  that  the  endoderm- 
Iamella  arises  as  a  local  coalescence  of  the  endodermal  linings  of  a 
primitively  extensive  gastral  space. 

The  question  is  one  intimately  connected  with  the  view  taken 
as  to  the  nature  and  individuality  of  polyp,  medusa  and  gono- 
phore  respectively.  On  this  point  the  following  theories  have 
been  put  forward. 

r.  The  theory  that  the  medusa  is  simply  an  organ,  which  has 
become  detached  and  has  acquired  a  certain  degree  of  independence, 
like  the  well-known  instance  of  the  hectocotyle  of  the  cuttle-fish. 
On  this  view,  put  forward  by  E.  van  Beneden  and  T.  H.  Huxley,  the 
sporosac  is  the  starting-point  of  an  evolution  leading  up  through  the 
various  types  of  ^nophores  to  the  free  medusa  as  the  culminating 
point  of  a  phyletic  series.  The  evidence  against  this  view  may  be 
(passed  under  two  heads:  first,  comparative  evidence;  hydroids 
v«ry  different  in  their  structural  characters  and  widely  separate  in 
tlie  systematic  classification  of  these  organisms  may  produce  medusae 
very  similar,  at  least  so  far  as  the  essential  features  of  medusan 
organisation  are  concerned;  on  the  other  hydroids  closely  allied, 
perhaps  almost  indistinguishable,  may  produce  gonophores  in  the  one 
ca^e,  medusae  in  the  other;  for  eyample,  Hydractinia  (gonophores) 
and  Podoeoryne  (medusae),  Tubiilarut  (gonophores)  and  Ectopleura 
(medusae),  Coryne  (goncnhores)  and  Syncoryne  (medusae),  and  so  on. 
If  it  is  assumed  that  all  these  genera  bore  gonophores  ancestrally, 
then  medusa  of  similar  type  must  have  been  evolved  quite  inde- 


pendently in  B  great  number  of  cases.  Secondly,  there  is  the  evidence 
trom  the  development,  namely,  the  presence  of  the  entocodon  in  dte 
medusa-bud,  a  structure  which,  as  explained  at)ove,  can  only  be 
accounted  for  satisfactorily  by  derivation  from  a  medusan  type  of 
organization.  Hence  it  may  be  concluded  that  the  gonophores  are 
degenerate  medusae,  and  not  that  the  medusae  are  highly  elabcnated 
gonophores,  as  the  organ-theory  requires. 

3.  The  theory  that  the  medusa  is  an  independent  individual,  fully 
equivalent  to  the  polyp  in  this  respect,  is  now  universally  accepted 
as  being  supported  by  all  the  facts  of  comparative  morii^oliMy  attA 
development.  The  question  still  remains  open,  however,  which  of 
the  two  types  of  person  may  be  regarded  as  the  most  primitive,  the 
most  ancient  in  the  race-oistory  of  the  Hydromedusae.  F.  M. 
Balfour  put  forward  the  view  that  the  polyp  was  the  more  primitive 
type,  and  that  the  medusa  is  a  special  modification  of  the  polyp  for 
reproductive  purposes,  the  result  of  division  of  labour  in  a  polyp- 
colony,  whereby  special  reproductive  persons  become  detached  and 
acquire  organs  of  locomotion  for  spreading  the  species.  W.  K. 
Brooks,  on  the  other  hand,  as  stated  above,  regards  the  medusa  as 
the  older  type  and  looks  upon  both  polyij  and  medusa,  in  the  Hydro- 
medusae, as  derived  from  a  free-swimming  or  floating  actinula,  the 
polyp  being  thus  merely  a  fixed  nutritive  stage,  possessing  second- 
arily acquired  powers  01  multiplication  by  budding. 

The  Hertwigs  when  they  discovered  the  endoderm-Iamella  showed 
on  morphological  grounds  that  polyp  and  medusa  are  independent 
types,  each  produced  by  modification  in  different  directions  of  a 
more  primitive  type  represented  in  development  by  the  actinula- 
Btaf^e.  If  a  polyp,  such  as  Hydra,  be  regarded  simply  as  a  sessile 
actinula,  we  must  certainly  consider  the  polyp  to  be  the  older  type, 
and  it  may  be  pointed  out  that  in  the  Anthozoa  onfy  polyp-indi- 
viduals occur.  This  must  not  be  taken  to  mean,  however,  that  the 
medusa  is  derived  from  a  sessile  polyp;  it  must  be  regarded  as  a 
direct  modification  of  the  more  ancient  free  actinula  form,  without 
primitively  any  intervening  polyp-stage,  such  as  has  been  introduced 
secondarily  into  the  development  of  the  Leptolinae  and  represents  a 
revival,  so  to  speak,  of  an  ancestral  form  or  larval  stage,  which  has 
taken  on  a  special  role  in  the  economy  of  the  species. 

SYSTEiiATic  Review  of  the  Hydkoueousae 
Ordeb  I.  Eleutheroblastea — Simple  polyps  which  become 
sesually  mature  and  which  also  reproduce  non-sexually,  but 
without  any  medusoid  stage  in  the  life-cycle. 

The  sub-order  includes  the  family  Hydridae,  containing  the 
common  fresh-water  polyps  of  the  genus  Hydra.  Certain  other 
forms  of  doubtful  affinities  have  also  been  referred  provisionally 
to  this  section. 

Hydra. — This  genus  comprises  fresh-water  polyps  of  simple  struc- 
ture. The  body  tiears  tentacles,  but  shows  no  division  into  hydrorhi/a, 
bydrocaulus  or  hydranth ;  it  is  temporarily  fixed  and  has  no  perisarc. 
The  polyp  is  usually  hermaphrodite,  developing  both  ovaries  and 
testes  in  the  same  individual.  There  is  no  free-swimming  planula 
larva,  but  the  stage  corresponding  to  it  is  passed  over  in  an  envelop- 
ing cyst,  which  is  secreted  round  the  embryo  by  its  own  ectodermal 


layer,  shortly  after  the  eerm-Iayer  formation  is  complet 
parenchymuia-stage.  The  envelope  is  double,  consistir, 
ternal  cliitinous  stratified  shell,  and  an  internal  thin  elastic 


IVjtected  by  the  double  envelope,  the  embryo  is  set  free  as  a  so-called 
"  ecg,"  and  in  Europe  it  passes  the  winter  in  this  condition.  In  the 
spnng  the  embryo  bursts  its  shell  and  is  set  free  as  a  minute  actinula 
which  becomes  a  Hydra, 

Many  species  are  known,  of  which  three  are  ci 


distinguishable  by  the  characters  of  their  nematocysts.  f  hey  also 
show  '.:haractcristic  differences  in  the  egg  (Brauer  [2]).  In  Hydra 
viridis  the  polyp  is  of  a  green  colour  aM  [ffoduces  a  spherical  eg^ 
with  a  smooth  shell  which  is  dropped  into  the  mud.  H.  grisea  is 
greyish  In  tint  and  produces  a  spherical  egg  with  a  spil^  shell, 
which  also  is  dropped  into  the  mud.  H.fmca  X^H.  vulgans)  is  brown 
in  colour,  and  ]»^uceB  a  bun-shaped  egg,  spiky  on  the  convex 
surface,  and  attached  to  a  water-weea  or  some  object  by  its  flattened 
side.  Brauer  found  a  fourth  species,  similar  in  appearance  to  H. 
fusca,  but  differing  from  the  three  other  species  in  being  of  separate 
sexes,  and  in  producing  a  spherical  egg  with  a  knobby  shell,  wfiich  is 
attached  like  that  of  S.  fusca. 

The  fact  already  noted  that  the  species  of  Hydra  can  be  dis- 
tinguished by  the  characters  of  their  nematocysts  is  a  point  of  great 
interest.  In  each  species,  two  or  three  kinds  of  nematocysts  occur, 
some  large,  some  small,  and  for  specific  identification  the  nemato- 
cysts must  be  studied  collectively  in  each  species.  It  is  very  re- 
markable that  this  method  of  characterizing  and  diagnoxing  species 
has  never  been  extended  to  the  marine  hydroids.  It  is  quite  possible 
that  the  characters  of  the  nematocysts  might  afford  data  as  useful 


atocysts  of  a  polyp  are  related  to  those  possessed  by  the  medusa 
led  from  it,  and  it  IS  possible  that  in  this  manner  obscure  questions 
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Frotohydra  is  a  marine  genus  characterized  by  the  absence  of 
tentacles,  by  a  great  similarity  to  ^3dra  in  histolc^icaj  structure,  and 
by  reproduction  by  transverse  fission.  It  was  found  originally  in  an 
oyBter-fann  at  Ostend.  The  sexual  reproduction  is  unlcnown.  For 
further  information  see  C.  Chun  (Hvdrozoa  [I], PI.  I.)- 

Pelypodium  hydriforme  Ussow  is  a  fresh-water  form  parasitic  on 

the  e^B  of  the  sterlet.     A  "  stolon  "  of  unknown  origui  produces 

thirty-two   buds,   which   become   as   many   Polypodia;   each    has 

twenty-four  tentacles  and  divides  by  fission  repeated  twice  into  four 

individuals,  each  with  mx  tentacles.    The  dauenter-individuab  grow, 

form   the  full  number 

(rftwenty-tour  tentacles 

and  divide  again.    The 

polyps  aref  ree  and  walk 

on  their  tentacles.    See 

Ussow  [54|. 

Tetra^lalia  voliians 
Viguier  is  a  remarkable 
floating  marine  form. 
See  C.  Viguier  [56]  and 
Delage  and  H^rouard 

(HVDROZOA  [2)). 

Haieremita  Schau- 
dinn,  SeeF.Schaudinn 
ISO)  and  Delage  and 
H£rouard  (Hvdkozoa 
121). 

In  all  the  above- 
mentioned  genera,  with 
the  e:cceptton  of  Hydra, 
the  life-cycle  is  so  im- 
perfectly known  that 
their  true  position  can- 
not be  determined  in 
the  present  state  of 
our  knowledge.  They 
may  prove  eventually 
to  belong  to  other 
orders.  Hence  only  the 
genus  Hydra  can  be 
con^dered  as  truly  re- 

t resenting    the    order 
leutheroblastea.    The 
T-  _,,  .       .  .,  ,       phytogenetic     position 

F?.*-    49— Digram    showiiw    possible    ^f  this  genus  has  been 
modiQcations  of  persons  of  a  gymnoblastic    discussra  above 
Hydromedusa.    (After  Allman.J 

a,  Hydrocaulus  (stem),  ORDER    II.    Hy- 

b,  Hydrorhiza  (root).  droidea  seu  Lep- 
i.  iSSXS™"-  toll»...^Hydro. 
e.  Ectoderm.  medusae  with  alter- 
/,  Perisare,  (homy  case).  nation  of  generations 
jj  Hydranth  (hydriform  perBon)e™anded.  (metagenesis)inwhich 
'^-  ^S  ^'"'"'°""  ^"°"'  ~"'  a  non-se^  polyp- 
i,    Hypostome,    bearing    mouth    at    its    generation      (iriH)ho- 

extremity.  some)     produces    by 

*,    Sporosac    springing   from    the   hydro-    budding   asexual 
A*,  wd!^  springing  from  m,  a  modified    medusa-generation 
hydriform   person    (blastostyle) :   the    (gonosome).      The 
genitalia    are    seen    surrounding   the    polypmaybesolitary, 
spadix  or  manubrium.  jj^  „n,je  usually  pro- 

"*  duces    polyps    by 

budding  and  forms 
a  polyp-colony.  The  polyp  usually  has  the  body  distinctly 
divisible  into  hydranth,  hydrocaulus  and  hydrorhisKi,  and  is 
usually  clothed  in  a  perisare.  The  medusae  may  be  set  free  or 
may  remain  attached  to  the  polyp-colony  and  degenerate  into 
a  gonophore.  When  fully  developed  the  medusa  is  characterized 
by  the  sense  organs  being  composed  entirely  of  ectoderm, 
developed  independently  of  the  tentacles,  and  innervated  from 
the  sub-umbral  nerve-ring. 

The  two  kinds  of  persons  present  in  the  typical  Hydroidea  make 
the  classification  of  the  group  extremely  difficult,  for  reasons  ex- 
plained above.  Hence  the  systematic  arrangement  that  fdlows 
must  be  considered  purely  provisional.  A  natural  classification 
of  the  Hydroidea  has  yet  to  be  put  forward.  Many  genei 
families  are  separated  by  purely  artificial  characters,  me  " 
and-bottle  groupings  devised  for  the  convenience  of  the 
curator  and  the  collector.  Thus  many  subdivisions  are  diagnosed  by 
setting  free  medusae  in  one  case,  or  producing  gonophores  in  another, 
although  it  is  very  obvious,  as  pointed  out  above,  that  a  genus  pro- 
ducing medusae  may  be  far  more  closely  allied  "~  — 1...-;..~ 

gonophores  ttian  to  another  producing  medusae. 


e  shelf- 


tbat  in  aome  cases  the  production  of  medutae  or  gonophores  varies 
with  the  season  or  the  sex.  Moreover,  P.  Hallez  [22)J)as  recently 
shown  that  hydroids  hitherto  r^arded  as  distinct  species  are  only 
forms  of^the  same  species  grown  under  different  conditions. 

Sdb-Ordeb  I,  Hydroidea  Gyunoblastea  (Anthomedusae). 
— Trophosome  without  hydiothecae  or  gonothecae,  with  rnona- 
podial  type  of  budding.  Gonosome  with  free  medusae  or 
gonophores;  medtisae  usually  with  ocelli,  never  with  otocysts. 
The  gymnoblastic  polyp  usually  has  a  distinct  perisare  investing 
the  hydrorhiza  and  the  hydrocaulus,  sometimes  also  the  hydranth 
as  far  as  the  bases  of  the  tentacles  {Bimeria);  but  in  such  cases 
the  perisare  forms  a  closely-fitting  investment  or  cuticulc  on 
the  hydranth,  never  a  hydrotheca  standing  off  from  it,  as  in  the 
next  sub-order.  The  polyps  may  be  solitary,  or  form  colonies, 
which  may  be  of  the  spreading  or  encrusting  type,  or  arborescent, 
and  then  always  of  monopodia!  growth  and  budding.  In  some 
cases,  any  polyp  of  the  colony  may  bud  medusae;  in  other 
cases,  only  certain  polyps,  the  blastostyles,  have  this  power. 
When  blastostyles  are  present,  however,  they  are  never  entJosed 


Fig.       50.  —  Santa  Fig.       51. — Sarsia    protifera. 

(Dipurena)     gemnifera.  Ocelli  are  seen  at  the  base  of  the 

i.      The    long    manu-  tentacles,  and  also  (as  an    ex- 

brium,  bearing  medusi-  ception)   groupe  of  medusiform 

form  buds;  a,  mouth.  buds. 

in  special  gonothecae  as  in  the  next  sub-order.  In  this  sub-order 
the  characters  of  the  hydranth  are  very  variable,  probably  owing 
to  the  fact  that  it  is  exposed  and  not  protected  by  a  hydrotheca, 
as  in  Calyptoblastea. 


__. of  form. 

Club-shaped  hydranths  with  numerous  tentacles,  generally 
scattered  irregularly,  sometimes  with  a  spiral  arrangement,  or  in 
whorls  ("  verticillate  "). 

ia)  Tentacles  filifwrn;  type  of  Clava  (fig.  5).  Cordyhpkora,  &c. 
(6)  Tentacles  capitate,  simple;  type  of  Corynt  and  Syncoryne; 
Myriothela  is  an  aberrant  form  with  some  of  the  tentacles 
modified  as  "  claspers  "  to  hold  the  ova. 

(c)  Tentacles  capitate,  branched,  wholly  or  in  part;  type  of 

Cladocorynt. 

(d)  Tentacles  filiform  or  capitate,  tending  to  be  arranged  in 
definite  whorls;  type  of  Slauridium  (f^.  2),  ClafUmtma 
and  Ptnnaria. 

3.  Hydranth  more  shortened,  daisy-like  in  form,  with  two  whorls 
of  tentacles,  oral  and  aboral. 

(o)  Tentacles  filiform,  simple,  radially  arranged  or  scattered 
irregularly -type  of  Tubularia  (fig.  4),  Corymorpha  (fig.  3), 
NemopsU,  Pelagohydra,  &c. 
(t)  Tentacles  with  a  bilateral  arrangement,  branched  tentacles 
in  addition  to  simple  filiform  ones;  type  of  Branchio- 
eeriatUhus. 

3.  Hydranth  with  a  single  circlet  of  tentacles. 

(a)  With  filiform  tentacles;  the  commonest  type,  seen  in 
BougainviUta  (fig.  13).  Eudeiutrium,  &c. 

(b)  With  capitate  tentacles;  type  of  Clavatella. 

4.  Hydranth   with   tentacles  reduced   below   four;   type  of  Lar 
(fig.  II),  Monobrachium,  &c. 
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The  Anthomedusa  in  form  is  generally  deep,  bell-shaped. 
The  sense  organs  are  typically  ocelli,  oevei  otocysts.  The  gonads 
are  borne  on  the  manubrium,  either  forming  a  continuous  ring 
(Codonid  type) ,  or  four  masses  or  pairs  of  masses  (Oceanid  type) . 
The  tentades  may  be  scattered  singly  round  the  margin  of  the 
umbrella  ("  monerenematous  ")  or  arranged  in  tufts  ("  lophone- 
matous") ;  in  form  they  may  be  simple  or  branched  (Cladonemid 
type);  in  structure  they  may  be  hoUov  ("  coelomerinthous  "); 
or  solid  ("  pycnomerinthous").  When  sessile  gonophores  are 
produced,  they  may  show  all  stages  of  degeneration. 

Qasfificaiitm. — Until  quite  recently  the  hydtMds  (Gymnoblastea) 
and  the  medusae  (Anthomedusae)  nave  b^n  clasaified  separately, 
unce  the  connexion  between  them  was  insufficiently  known.  Delage 
and  Hferouard  (Hvobozoa  [2])  were  the  first  to  make  an  heroic 
attempt  to  unite  the  two  classiticationg  into  one,  to  which  Hickson 

ffiyDROZOA  [4])  has  made  some  additiona  and  slieht  modifications, 
e  classification  given  here  is  for  the  most  part  that  0/  lielage  and 
H^uard.  It  is  certain,  however,  that  no  such  classilication  can  be 
considered  final  at  present,  but  must  undergo  continual  revision  in 
the  future.  With  this  reservation  we  may  recognize  fifteen  weli- 
characteriied  families  and  others  of  more  doubtful  nature.    Certain 


tufts  (lophc 


1).     Common  a 


Bou£airmlka),  Margetii,  Rathkta  (fig.  3^),  and  MaritUium.  Other 
hydroids  are  Garveia,  Bimeria,  Eudekdrium  and  HettTOCordyle,  with 
gonophores,  and  Dicoryne  with  peculiar  sporosacs. 

2.  Podocorynidot{=ia6A.\isa'ls.tcn\iesThJimnostomidaeKaACylandae 
+hydroid  families  PodocoryrMae  and  Hydractiniidae).    Trophoaome 
encrusting'  with  hydmnths  of  BougainvtlUa-type,  polyps  differenti- 
ated into  blastostyles,  gastroioids  and  dactyloioida;   gonosome  free 
medusae  or  gonophores.     The  typical  genus  is  the  well-known 
hydroid     Pod'o- 
coryne,        budding 
the  medusa  known 
as     Dysmorpkosa ; 
Tkamnostylus. 
Cytaeis.    &c„    are 
other   medusae 
with     unknown 
hydroids.    Hydrac- 
tmia   (figs.   9,    10) 

hydroid  genus, 
bearing     gono- 

3.  Cladonemidae, 
—Trophoaome, 
polyps  with  two 
whorls  of  ten- 
tacles, the  lower 
filiform,  the  upper 
capitate:  gono- 
some,   free    med- 

taeles  solid  and 
branched.  The 
type-genus  Ciado- 
nema  (fig.  20)  is  a 
common       British 

4.  Clavald^dae. 

I>olyps  with  a 
single  whorl  of 
capitate  tentacles; 
gonosome,   free 

medusae,  with  ten- 
tacles branched, 
solid.  Claeatdla 
(fig.  31),  with  a 
peculiar  ambula- 
dOostiT  tory  medusa  is  a 
British  form. 


polyps  with  an 
nppercircletofnumerouscapltate  tentacles,  and  a  lower  circlet  of  fili- 
form tentacles.  Ptnnaria,  with  a  free  medusa  known  as  Globiceps,  is  a 
common  Mediterranean  form.  Stauridium  (fig.  2)  is  a  British  hydroid. 
6.  r»Airfartido«.— Trcrtjhosome,  polyps  with  two  whorls  of  ten- 
tades, both  fiUform.  ru£«/arta(fig.  4),  a  wEll-known  British  hydroid, 
bears  gonophores. 


7.  Cor;mi(>r^ft(^  (inc1udingthemeduia-familyify6oMdMt«lae).^ 
Tropbosome  solitary  polyps,  with  two  whorls  of  tentacles;  gono- 
Boroe,  free  medusae  or  gonophores.  Corymorpha  (fig.  3).  a  well- 
known  British  genus,  sets  free  a  medusa  known  as  Sl^nilrupia  (ha, 
22).  Here  belong  the  deep-sea  genera  iionocatdus  and  Brandtitcen- 
anthvs,      including      the      largest 

hydroid      polyps      known,      both 
genera    producing    sesule    gono- 

8.  Dendrodamdae. — Tropbo- 
some, polyp  with  filiform  tentacles 
in  three  or  four  whorls.  Dendro- 
dava,  a  hydroid,  produces  the 
meduH  known  as  Turritopsis, 

9.  Clavidat  (including  the 
medusa-family  Tiaridae  (figs.  37 
and  51).  Trophosome,  polyps 
with  scattered  filiform  tentacles; 
gonosome,  medusae  or  gono- 
phores, the  medusae  with  hdlow 
tentacles.  Ciaiia  (fig.  5),  a 
common  British  hydroid,  pro- 
duces gonophores:  so  also  does 
Cordylophora,    a   form   inhabiting 


medus 


known  hydroid. 

la  Bytkotia 
some   unknown ; 


Turns 
Imphi- 
genus  oi  un- 


Aller  Hud»l,  Autan  Jer  Uiium,  bjr 
psmnioD  €l  GuUiT  Fudier. 
ir  vertiallate;  ^/^G.  53.— Pferoxmo  daruinU. 
r  gono-  ^he  apex  of  the  stomach  is  [Kt>- 


polyps 


idae. — Tropho- 

-.  gonosome,  Eree 
medusae,  with  deep,  bell-shaped 
umbrella,  with  intenadial  gonads 
on  the  base  of  the  stomach,  with 
branched  radial  canals,  and  corre- 
spondingly numerous  hollow  ten- 
tacles.   Bytkotiara,  Sibogila. 

II.  Coryntdocf  —  hydroid  families 
Corynidae,  Syncorynidae  and 
Chdocorynidae+Tiieaasia  family 
SariUdae). — Tropbosome  polyps 
with  capitate  tentacles,  simple  or 

branchM,  scattered ^~"- 

gonosome,  free  med^^v  ui  s"...--  ,  ,-  .  ,         ,  .    - 

phores.    Coryne,  a  common  British  '""ged   into  a  brood  pouch  coo- 

hydroid,     produces     gonophorrai  (*>""«  «nbryos. 

SyncoryiK,  indistinguishable  from 

it,  produces  medusae  known  as  Santa  (fig.  51).     Cladoeoryne  is 

another  hydroid  genus;  Codonium  and  Dipurena  (fig.  50)  are  medusan 

13.  MyriolMidae.-^Tbs  genus  Myriolktla  is  a  solitary  polyp  with 
scattered  cajMtate  tentacles,  producing  sporosacs. 

13.  Hydrtdaridat. — Trophosome  (only  known  in  one  genus), 
with  two  tentacles  forming  a  Creepil^  colony;  gonosome, 
Klusae  with  four,  mx  or  more  radial  canals,  giving  off  one  or 

lateral  branches  which  run  to  the  margin  of  the  umbrella,  with 
the  stomach  produced  into  four,  mx  or  more  lobes,  upon  which  the 
gonads  are  developed;  the  mouth  with  four  lips  or  with  a  folded 
margin;  the  tentacles  simple,  arranged  evenly  round  the  margin  of 
the  umbrella.  The  remarlrable  hydroid  Lar  (ne-  11)  grows  upon  the 
tubes  of  the  worm  Sabdla  and  produces  a  medusa  known  as  WMia. 
Another  medusan  genus  is  PTOOOscidactyia. 

14.  MonobrackiSae.—The  genus  MoHobrachium  b  a  colony- 
forming  hydroid  which  grows  upon  the  shells  of  bivalve  molluscs, 
each  polyp  having  but  a  single  tentacle.  It  buds  medusae,  which, 
however,  are  as  yet  only  known  in  an  immature  condition  (C. 
Mereschkowsky  [41)). 

15.  Ceralellidae. — Trophosome  polyps  forming  branching  colonies 
of  which  the  stem  and  main  branches  are  thick  and  composed  of  a 
network  of  anastomosing  coenosarcal  tubes  covered  by  a  common 
ectoderm  and  supported  by  a  thick  chitinous  perisarc;  bydrenths 
similar  to  those  of  Coryne;  gonosome,  sessile  gonophores.  CerattUa, 
an  exoticgenus  from  the  coast  of  Elast  Africa,  New  South  Wales  and 
Japan.  TTie  genera  Dehildla  Gray  and  Dendrocoryne  Inaba  should 
perhaps  be  rMerred  to  this  family;  the  last-named  is  regarded  by 
S.  Goto  |lft]  as  the  type  of  a  distmct  family,  DeHdrocorynutae. 

Doubtful  families,  or  forms  difficult  to  classify,  are:  Pterommidae, 
Medusae  of  Cladonemid  type,  with  hydroids  for  the  most  part  un- 
known. The  British  genus  Gemntaria,  however,  is  budded  from  a 
hydroid  referable  to  the  family  Corynidae.    PUronema  (fig.  55). 

Nemo^idae,  for  the  floating  polyp  Nemopsis,  very  similar  to 
Tubularta  in  character;  the  medusa,  on  the  other  hand,  is  very 
similar  to  Hifpoertne  {Mareelidae).    See  C.  Chun  (Hydrozoa[I1). 

Pelagohydrtdae,  for  the  noating  polyp  Pelagokydra,  Dendy,  from 
New  Zealand.  The  anima!  is  a  solitary  polyp  Maring  a  great  number 
of  medusa-buds.  The  body,  representing  the  hydranth  of  an 
ordinarv  hydroid,  has  the  aboral  portion  modified  into  a  float,  from 
which  hangs  down  a  proboscis  bearing  the  mouth.  The  float  is 
covered  with  long  tentacles  and  bears  the  medusa-buds.  The 
proboscis  bears  at  its  eslrcmity  a  circlet  of  smaller  oral  tentacles. 
Thus  the  affinities  of  the  hydranth  are  dearly,  as  Dendy  points  out, 
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with  a  form  such  as  C*rypiorpka,  which  also  b  not  fixed  but  only 

rooted  in  the  mud.    The  medusae,  on  the  other  hand,  have  the 

tentacles  in  four  tufta  of  (in  the  buds)  five  each,  and  thus  resemble 

the  meduiae   of  the 

family       Margelidae. 

See  A.  Dendy  112], 

Ptritonimus. — Th  is 
common  British  hy- 
droid  belongs  by  its 
characters  to  the 
family  Boujotwi/- 
lidae ;  it  produces, 
however,  a  medusa 
ot  the  genus  Tiara  (fig. 
t  w),    referable  to  the 

family  Claiaidat',  a 
fact  suffident  to  indi- 
the 


character  of  even  the 

most  modem  clasaiii- 
cations  of  this  (urder. 

StJB-OKDEK    n. 

Hydroidea    Calyp- 

TOBLASTBA    (LepTO- 

BiEDUS  A  e).— Tropho- 
Some    with    polyps 
always  difierentiated 
into    nutritive    and 
reproductive      indi- 
viduals{blastostyles) 
enclosed   in    hydro- 
thecae    and     gono- 
thecae  respectively; 
with  sympodial  type 
Fig.  54. — Diagram  showing  possible  modi-  of  budding.     Gouo- 
ficatioDs  of  the  persons  of  a  Calyptoblastic  some  with  free  med- 
Hydromedusa.    Letters  o  to  A  same  as  in  „„.  „_  onnnnhnrps- 
fig.  49.     i.  The  homy  cup  or  hydrotheca  of  "^^  ""^  gonopbores, 
the  hjrdriform  persona;  i,  medusiform  person 'ne    medusae    typi- 
springiag   from   m,    a    modified    hydriform  cally  with  otocysts, 
person   (blaatostyle) ;   n,   the  homy  case  or  sometimes  with  cor- 
gonanrium    enclosing    the    blastostyle    and  j  j;   q,   ocelli    (figs. 
Its  buds.     This  and  the  hydrotheca  t  give     '        ,  ^  ° 

origin  to  the  name  Calyptoblastea,      (After  54^  55^ 
Allman.)  The  calyptoblastic 

polyp  ofthcnutritive 
type  Is  very  uniform  in  character,  its  tendency  to  variation 
being  limited,  as  it  were,  by  the  enclosing  hydrotheca.  The 
hydiantb  almost  always  has  a  single  circlet  of  tentacles,  like 
the  BougainviUea-type  in  the  preceding  sub-ordCT;  an  excep- 
tion is  the  curious  geous  Clalkrosoon,  in  which  the  hydranth  has 
a  single  tentacle.  The 
characteristic  hydrotheca 
19  formed  by  the  bud  at 
an  early  stage  {fig.  56); 
when  complete  it  is  an 
open  cup,  in  which  the 
.  hydranth  develops  and 
a  be  protruded  from  the 
opening  for  the  capture 
,  of  food,  or  is  withdrawn 
into  it  for  protection. 
Solitary  polyps  are  un- 
known in  this  sub-order; 
the  colony  may  be  creep- 
ing or  arborescent  in  form 
F1G.5S.— ViewoftheOralSurfaceot  '*  the  latter,  the  budding 
one  of  the  Lepiomedvsae  {Irene  pellu-  of  the  polyps,  as  already 
CKia,Haeckel),  to  show  the  numerous  stated  is  of  the  sym- 
tentaclesandtheotocysts.  ^j^'  ^  ^^    ^-^^ 

%  SinS".'^'-  "■  ^a^i^r^S  ^nV'    /?"^"«  .  ^^T 
ot,  Otocysts.  Ve,  The  velum.       capable  of  further  branch- 

ing, or  uniserial,  forming 
pinnules  not  capable  of  further  branching.  In  the  biserial  type 
the  polyps  on  the  two  sides  of  the  stem  have  primitively  an 
alternating,  zigzag  arrangement;  but,  by  a  process  of  differential 
growth,  quickened  in  the  ist,  3rd,  5th,  &c.,  members  of  the 
stem,  and  retarded  In  the  and,  4th,  6th,  &c.,  members,  the  polyps 


may  assume  secondarily  positions  opposite  to  one  another  on 
the  two  sides  of  the  stem.  Other  variations  in  the  mode  of 
growth  or  budding  bring  about  further  differences  in  the  building 
up  of  the  colony,  which  are  not  in  all  eases  property  understood 
and  cannot  be  described  in  detail  here.  The  stem  may  contain 
a  single  coenosarcal  tube  ("  monosiphonic  ")  or  several  united 
in  a  common  perisarc  ("  polysiphonic  ").  An  important  variation 
is  seen,  in  the  form  of  the  hydrotheca  itself,  which  may  come 
off  from  the  main  stem  by  a  stalk,  as  in  Ohelia,  or  may  be 
sessile,  without  a  stalk,  as  in  Serlularia. 

In  many  Calyptoblaatea  there  occur  also  reduced  defenave 
polyps  or  dactylozoids,  which  in  this  sub-order  have  received 
the  special  name  of  sarcostyles.  Such  are  the  "  snake-like  zoids  " 
of  Ophiodes  and  other  genera,  and  as  such  are  generally  inter- 
preted the"  macho- 


polyps" 
Plu 


}i  the 


These  organs  are 
supported  by  cup- 
like structures  of  the 
perisarc,  termed 
nematophores,  re- 
garded as  modified 
hydrothecae  sup- 
porting the  special- 
ized polyp-indi- 
viduals. They  are 
specially  character- 
istic of  the  family 
Plumidafidae. 

The  medusa-buds, 
as  already  stated, 
are  always  produced 
from  blastostyles, 
reduced  noD-Dutri- 
tive  polyps  without 
mouth  or  tentacles. 
An  apparent,  but 
not  real,  exception 
is  HaUcium  haleci- 
num,  in  which  the 
blastostyle  is  pro- 
duced from  the  side 
of  a  nutritive  polyp, 
and  both  are  en- 
closed in  a  common 
theca  without  a 
partition  between 
them  (AUman  [1] 
p.  50,  fig.  24).  The 
gonotheca  is  formed  i 
hydrotheca,  but  the 


Aha  Allmu,  Gr^mMaslU  Bytmdi,  b; 
theotuadlof  tbcRAy  Sodcly. 

Fig.  56. — Diagrams  to  show  the  mode  ot 


to  both  J  from  D  arises  the  hydro- 
theca (E)  or  the  gonotheca  (F);  Ih,  theca; 
si,  stomach;  (,  tentacles;  m,   mouth;   mb, 

medusa- buds. 


its  early  stage  in  the  same  way  as  the 

mains  of  the  hydranth  persists  as  an 

iperculum   closing   the   capsule,    to  be   withdrawn    when   the 

medusae  or  genital  products  are  set  free  (fig.  56). 

TheblastOHtyles,gonophore8andgo»othecaefunushaaeriesofvaTia'- 

>ns  which  can  best  be  considered  as  so  many  stases  of  evolution. 

Stage  I,  seen  in  Obelia.    Numerous  medusae  are  budded  successively 

within  the  gonotheca  and  set  free;  they  swim  ofi  and  mature  in  the 

open  sea  (Allman  II],  p.  48,  figs.  18,  ig). 

Stage  a,  seen  in  ConoUtyraea.     Medusae,  so«aUed  "  meconidia," 
e  budded  but  not  liberated;  each  in  turn,  when  it  reaches  sexual 
maturity,  is  protmded  from  the  gonotheca  by  elongation  of  the 
stalk,  and  sets  free  the  embryos,  after  which  it  withers  and  is  re- 
placed by  another  (Allman  Ul^p.  57,  fig.  38). 

Stage  3,  seen  in  Serlularia. — The  gonophores  are  reduced  In  vaiying 
degree,  it  may  be  to  sporoaacs;  they  are  budded  succesuvely  from 
the  blastostyle,  and  each  in  turn,  when  ripe,  protrudes  the  spadix 
through  the  gonotheca  (fig.  57,  A,  B).  The  spaoin  forms  a  gelatmous 
cyst,  the  ao-called  acrocyst  (of),  external  to  the  gonotheca  (fiA), 
enclosing  and  protecting  the  embryos.  Then  the  spadix  withers, 
leaving  the  embryos  in  the  acrocyst,  which  may  be  further  protected 
by  a  so-called  marsupium,  a  stmcture  formed  by  tentacle-Uke 
processes  growing  out  from  the  blastostyle  to  enclose  the  acrocyst. 
each  such  process  bdng  covered  by  perisarc  like  a  glove-finger 

secreted  by  it  (fig.  57,  C).     (Allman   [1],  ----*■        

Weismann  |58],  p.  170,  pi.  Jx.,  figs.  7,  8.) 


.  pp.   50,  51,  figs.,  31-24; 
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I  Plumulandae, — The  generative  elements  are 
.  structures  termed  corbulae,  formed  by  reduction 
ind  modificatioD  of  branches  of  the  colony.  Each  corbula 
contains  a  central  row  of  blaatostyles  enclosed  and  protected 
by  lateral  rows  of  branches  representmg  stunted  buds  {AUman  [1], 
p.  60,  fig.  30). 

The  Leptomedusa  in  form  is  generally  shallow,  more  or  less 
saucer-like,  with  velum  less  devel(^>ed  than  in  Anthomedusae 
(fig.  55).    The  characteristic  sense-organs  are  ectodermal  oto- 
cysts,  absmt,  however,  in  some  genera,  in  which  case  cordyli 
may  replace  them.    When  otocysts  are  present,  they  are  at  least 
eight  in  number,  situated  adradjally,  but  are  often  very  numerous. 
The  cordyli  are  scattered  on  the  ring-canal.    Ocelli,  if  present, 
are  borne  on  the  tentacle-bulbs.     The  tentacles  are  usually 
hallow,  rarely  solid  {Obetia) .    In  number  they  are  rarely  less  than 
four,  but  in  Dissonema  there  are  only  two.     Primitively  there 
are  four  perradial  tentacles,  to  which  may  be  added  four  intei- 
radial,  or  they  may  become  very  numerous  and  are  then  scattered 
evenly  round  the  margin,  never  arranged  in  tufts  or  clusters. 
In     addition     to 
tentacles,      there 
may  be  marginal 
cirri  {Laodice) 
with     a    solid 
endodermal  axis, 
spirally  coiled, 
very    contractile, 
and     bearing    a 
terminal    battery 
of     nematocysts. 
The  gonads  are  de- 
veloped typically 
beneath  the  radial 
can^   or   below 
the    stomach    or 
tt»  pouches,  often 
stretching  as  long 
bands  on  to  the 

ARa  Allam.C>mH''Wariie  RyAtUt,  br  pmnudon  rftla         baSC  of  the  man- 


cBafttelUySocitlr. 
Fig.  57.- 


ubriom.  In  OcJor- 
_  _„,  -Diagrams  to  show  Ac  mode  of  chidae  (fig.  58) 
fcamation  of  an  Acrocyst  and  a  Marsupium.  „  u  t  t  j 
InAtwomeduaa-budsareseenwithinthegono-  f*™  '^"^  °^f 
theca  (£ift),the  uppermore  advanced  than  the  ^  interrupted, 
lower  one.  InBthespadixof  the  upper  bud  has  forming  one  mass 
protruded  itself  through  the  top  of  the  gono-  at  the  base  of  the 
thecaand  theacrocyst  (oc)  is  secreted  round  it.  „„„..k^.._  .  j 
In  C  the  marsupium  (m)  is  formed  as  finger-like  ™aiiunnum  and 
process  from  ^e  summit  of  the  blastostyle,  en-  another  below  the 
cloaii^  the  acrocyst;  b,  medusa-buds  on  the  radial  canal  in 
blastostyle.  eac[,  radius,  in  all 

eight  separate  gonad-masses,  as  the  name  implies.  In  some 
Leptomedusae  excretory  "  marginal  tubercles  "  are  developed 
on  the  ring-caoal. 

CUutifitMion. — As  in  the  Gymnoblastea,  the  difficulty  of  uniting 
the  hydtxiid  and  medusan  systems  into  one  scheme  of  classification 
is  very  great  in  the  present  state  of  our  knowledge.  In  a  great  many 
Leptomedusae  the  hydroid  stage  is  as  yet  unknown,  and  it  is  by  no 
means  certain  even  that  they  possess  one.  It  is  quite  possible  that 
some  of  these  medusae  will  be  found  to  be  truly  hypogenetic,  that  is 
to  say,  with  a  Ufe-cycle  secondarily  simplified  by  suppression  of 
metagenesis.  At  present,  ten  recent  and  one  extinct  family  of 
Calyptoblastea  (Leptomedusae)    may  be  recognized   provisionally; 

1.  Eucopidat  (figs.  55,  59)-— Trophosome  with  stalked  hydro- 
thecae;  gonosome,  free  medusae  with  otocysts  and  four,  rarely  six 
or  eight,  unbrancbed  radial  canals.  Two  of  the  commonest  British 
hydroids  belong  to  this  family,  OMia  and  CiyHa.  Obelia  forms 
numerous  polyserial  stems  of  the  characteristic  zigzag  pattern  grow- 
ing up  from  a  creeping  basal  stolon,  and  buds  the  medusa  of  the  same 
name.  In  Ciytia  the  polyps  arise  singly  from  the  stolon,  and  the 
medusa  is  known  as  Phwiidium  {fig.  50). 

2.  Aequoridat. — Trophosome  only  known  in  one  genua  {Poly- 
canna),  and  similar  to  the  preceding;  gonosome,  free  medusae  with 
otocysts  and  with  at  least  eight  radial  canals,  often  a  hundred  or 
more,  simple  or  branched.    Aeqtiorea  is  a  common  medusa. 

3.  T^fimaniidiw.— Trophosome  only  known  in  one  genus  {Thau- 
mantias),  similar  to  that  of  the  £Bcof>ida«;  gonosome.  Tree  medusae 

vith  otocysts  inconspicuous  or  absent,  with  usually  four, 


bearing  ocelli  and  with  marginal  sense-cluba.    Laodiee  and  Thaiu 
manliai  are  representative  genera. 

4.  BtTenicidae. — Trophosome  unknown;  gonosome,  free  medusae, 
with  four  or  six  radial  canals,  bearing  the  gonads,  with  numerous 
tentacles,  between  which  occur  ■enae-clubs,  without  otocysts. 
Berenice,  Staurodiscus,  &c. 

5.  Polyorchidae. — Trophosome  unknown;  gonosome,  free  medusae 
of  deep  form,  with  radial  canals  branched  in  a  feathery  manner,  and 


AbsHuckil.^jiMn, 

Fig.  58. 


diameters. 


!,  from  life,  mE^nified  4 


bearing  gonads  on  the  main  canal,  but  not  on  the  branches,  with 
numerous  hollow  tentacles  bearing  ocelli,  and  without  otocysts. 
Polyorchis,  Spirocodon. 

6.  Camixiniilaridae. — Trophosome  as  In  Eucopidae;  gonosome, 
sessile  gonophores.  Many  common  or  well-known  genera  belong 
here,  such  as  Halecium.  Campanularia,  Gonothyraea,  &c. 

7.  Lafohdae. — Trophosome  as  in  the  preceding;  gonosome,  free 
medusae  or  gonophores,  the  medusae  with  large  open  otocysts. 
The  hydroid  genus  La/oto  is  remarkable  for  producing  Konothecae  on 
the  hydrorhiza,  each  containing  a  blastostyle  which  bears  a  sinde 
gonophore;  this  portion  of  the  colony  was  formerly  r^arded  a 
independent  parasitic  hydroid,  and  was  named  Coppinta..  Medi 
genera  are  ititrocoma,  Haiopsxs,  Tiaropsit  (fig.  39,  &c.). 

(So  far  as  the  characters  of  the  trophosome  are  concerned,  the 
seven  preceding  families  are  scarcely  distinguishable,  and  they  form 


.   Medusan 


Alter  £.  T.  BiDWDC,  Pt»i.  IphI.  Sx.  i^  laoim,  Iggt. 

Fig,  59.— Three  stages  in  the  development  of  Pkialidium  (em- 
porarium.  a.  The  youngest  stage,  is  magnified  33  diameters;  b, 
older,  is  magnified  8  diameters;  c,  the  adult  medusa,  is  magnified 
6  diameters. 

a  section  apart,  contrasting  sharply  with  the  families  next  to  be 
mentioned,  in  none  of  which  are  free  medusae  liberated  from  the 
colony,  so  that  only  the  characters  of  the  trophosome  need  be  con- 
sidered.) 

8.  Sertularidae. — Hydrothecae  sessile,  bisenal,  alternatii^  OT 
opposite  on  the  stem.  Sertularia  and  Serluiar^ia  are  two  very 
common  genera  of  this  family. 

5.  Plumuiaridof. — Hydrothecae  sessile,  biserial  on  the  main  stem, 
uniserial  on  the  lateral  branches  or  pinnules,  which  give  the  colony 
its  characteristic  feathery  form;  with  nemaCophorea.  A  very 
abundant  and  prolific  family;  well-known  British  genera  are 
Plvmuiaria,  AnlennuJaria  and  Azlaophenia. 

10,  i/ydrocerorifiidoB.— This  (amily_  contains  the  single  Australian 
species  Cialhrotoon  vnlsoni  Spencer,  in  which  a  mas^ve  hydrorhiia 
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bears  sessile  hydrothecae,  containing  bjy^nths  each  with  a  ungle 
tentacle,  and  numerous  nematophores,    ace  W.  B.  Spencer  [S3]. 

11.  Dendrograptidae,  containing  fosbil  (Silurian)  genera,  such  as 
Dendrograptus  and  Thamnograpttis,  oi  doubtful  affinities. 

Order  III,     HydroeoraDtnae. — Metagenetic     colony-forming 

HydromeduBae,  in  which  the  polyp-colony  forms  a  massive, 

calcareous  corailum  into  which  the  polyps  can  be  retracted; 

polyp-individuals  always  of  two  kinds,  gastrozoids  and  dactyto- 

zoids;  {gonosome  either  free  medusae  or   sessile  ganophores. 

The  trophosome  consists  of  a  mass 

of  coenosarcal  tubes  anastomosing 

in    all    planes.     The    interspaces 

between  the  tubes  are  filled  up 

by  a  solid  mass  of  lime,  consist' 

ing  chiefly  of  calcium  carbonate, 

which  replaces  the  chitinous  peri- 

sarc  of  ordinary  hydroids  and  forms 

a   stony   corailum    or   coenosUum 

(fig.    60).     The    surface    of    the 

coenosteum  is  covered  by  a  layer 

of  common  ectoderm,  containing 

large   nematocysts,    and   is   per- 

Fio.   6o.-Portion  of  the  ^o^^^**   ^V   !»'«»  "'   '"°,  ^^^' 

calcareous  corailum  of  MiiU-  gastropores      and      dactylopores, 

pora    nodaia,    showing    the  giving    exit    to    gastrozoids    and 

cyclical  arrangement  of  the  dactylozoids    respectively,    which 

Kr-TrylWrS  •"  i?f«=i  ta  v.rtic.ipo,«„.is 

the    natural    size.       (From    of  wider  cahbre  than  the  coeno- 
Moeeley.}  sarcal  canals  of  the  general  net- 

work. The  coenosteum  increases 
in  size  by  new  growth  at  the  surface;  and  in  the  deeper, 
older  portions  of  massive  forms  the  tissues  die  off  after  a  cotain 
time,  only  the  superficial  re^n  retaining  its  vitality  down  to  a 
certain  depth.  The  living  tissues  at  the  surface  are  cut  oS 
from  the  underlying  dead  portions  by  horizontal  partitions 
termed  tabulae,  which  are  formed  successively  as  the  coenosteum 
increases  in  age  and  size.  If  the  coenosteum  oi  MUUpora  be 
broken  across,  each  pore-canal  (perhaps  better  termed  a  polyp- 
canal)  is  seen  to  be  interrupted  by  a  series  of  transverse 
partitions,  representing  successive  periods  of  growth  with 
separation  from  the  underlying  dead  portions. 
Besides  the  wider  vertical  pore-canals  and  the 


Fig,  61. — Enlarged  view  of  the  surface  of  a  living  MilUpora, 
showing  five  dactyloiooids  surrounding  a  central  gastrozooid.  (From 
Moseley.) 

irregular  coenosarcal  canab,  the  coenosteum  may  contain,  in  its 
superficial  portion,  chambers  or  ampullae,  in  which  the  repro- 
ductive zoids  (medusae  or  gonophoies)  are  budded  from  the 
coenosarc. 

The  gastropores  and  dactylopores  are  arranged  in  various 
ways  at  the  surface,  a  common  pattern  being  the  formation  of  a 
cyclosj^tem  (fig.  60),  in  which  a  central  gastrozoid  is  surrounded 


Fig.  63. — ^Diagrams  illustrating  the  suc- 
cessive stages  in  the  development  of  tha 
cycloay stems  of  the  Slylaslendae.  (After 
MoaeleyO 


,  SpoTodopora  dicho- 


t.    Style. 
dp,  Dactylopore. 
ep,  Gastropore. 
b,    In  hg.  6,  innei 
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by  a  ring  of  dactylozoids  (fig.  61).    In  such  a  system  the  dactylo- 
pores may  be  confluent  with  the  gastropore,  so  that  the  entire 
cyclosystem  presents  itself  as  a  single  aperture  subdivided  by 
radiating  partitions, 
thus  having  a  super- 
ficial resemblance  to 
a  madreporarian 
coral  with  its  radiat- 
ing septa   (figs.   62 
and  63). 

The  gastrozoids 
usually  bear  short 
capitate  tentacles, 
four,  six  or  twelve 
in  number;  but  in 
Astylus  (fig.  63)  they 
have  no  tentacles. 
The  dactylozoids 
have  no  mouth;  in 
Milkporidae  they 
have  short  capitate 
tentacles,  but  lack 
tentacles  in  Stylo- 
steridae. 

The  gonosome  con- 
sists of  free  medusae 
in  MUleporidae, 

which    are    budded 
from  the  apex  of  a 

dactylozoidinifj/te-  2,  i,  AUopora  nobUii. 
fora  murrayi,  but  in  4i  AUopora  profunda. 
other    species    from  5.  ^'jfjj^f  ——■--- 

canals.  The  medusae 
are  produced  by  direct  budding,  without  an  entocodon  in  the 
bud.  They  are  liberated  in  a  mature  condition,  and  probably 
live  but  a  short  time,  merely  sufficient  to  spread  the  spedes. 
The  manubrium  bearing  the  gonads  is 
,moutbless,  and  the  umbrella  is  without 
tentacles,  sense-organs,  velum  or  radial 
canals.  In  the  Stylasteridae  sessile  gono- 
phores  are  formed,  always  by  budding 
from  the  coenosarc.  In  Dislichopora  the 
gonophores  have  radial  canals,  but  in 
other  genera  they  are  sporosacs  with  no 
trace  of  medusoid  structure. 

Ckusificalion. — Two  families  are  known ; — 

I.  MtUeporidae. — Coenosteum  massive, 
irregular  in  form;  pores  scattered  irre^- 
larly  or  in  cyclosystems,  without  styles,  with 
transverse  tabulae;  free  medusae.  A  single 
genus,  MilUptrra  (Ggs.  60,  61}. 

3.  .Slytiuferiifa«,--Coenosteum  arbor- 
escent, sometimes  fanlike,  with  pores  only 
on  one  face,  or  on  the  lateral  margins  of  the 
branches;  gastropores  with  tabulae  only  in 
two  genera,  but  with  (except  in  ■4j(y/iu)  a 
style.  I.e.  a  conical,  thorn-like  projection 
from  the  base  of  the  pore,  sometimes  found 
also  in  dactylopores;  sessile  gonophores. 
Sporadopora  has  the  pores  scattered  irregu- 
larly. Dislichopora  has  the  pores  arranged 
in  rows.  Stylasler  has  cyclosystems.  In 
Allopara  the  cyclostems  resemble  the  calyces 
of  Anthozoan  corals.  In  CryptoheUa  the 
cyclosystem  is  covered  by  a  cap  or  oper- 
culum.    In   Astylus    (fig.    63)    styles   are 

Amiiilies  of  the  HydrocoraUinae.—Tbm  StylasUri^),  showing 

canbe  no  doubt  that  the  forms  comprised  cyclosystems  placed  at 

in  this  order  bear  a  close  relationship  to  the  intervals        on        the 

Hydroidea,  especially  the  sub-order  Gymno-  branches,  each  with 

blastea,  with  which  they  should  perhaps  ■--  --"*'=' 


Fig.  63,— -Portion  of 

the  corailum  of  Astylus 
sttlmridis   (one  of  the 


classed  in  a  natural  clasdfication.    A  hydro-   ^"^ 
'   tylo. 
Moseley.) 


central  gastropore  a 
of^  slit-like   dac- 
(Aftei 


coralline  may  be  regarded  as  a  form  of  Ij     P°'^J 

hydroid    colony    in    which    the    coenosarc   Moseley.) 

forms  a   felt-work   ramifying    in   all    planes,    and    in    which   the 

chitinous  perisarc  is  replaced  by  a  massive  calcareous  skeleton.    So 

far  as  the  trophosome  is  concerned,  the  step  frran  an  encru^ing 
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hydfoHl  Buch  aa  Hydractinia  to  the  hydrocoralline  Miltep«ra  ia  not 
great. 

Hickson  con^ders  that  the  families  MiUepoHdae  and  StylasUridae 
should  stand  quite  apart  from  one  another  and  should  not  be  united 
in  one  order.  The  nearest  approach  to  the  Slylasleridae  is  perluip« 
to  be  found  in  CtrateUa,  with  its  arborescent  trophosome  formed  of 
anastomoang  coenosarcal  tubes  supported  by  a  thick  perisarc  and 
covered  by  a  common  ectoderm.  Cerolella  stands  in  much  the  same 
relation  to  the  Styiasteridae  that  Hydractinia  does  to  the  Mtlle- 
poridae,  in  both  cases  the  chitiaous  perisarc  bein^  replaced  bv  the 
solid  coenosteum  to  which  the  hydrocorallines  owe  the  second  half 
of  their  name. 

Order  IV.  Oraptolitoldea  (Rhabdophora,  Allman).— Thb 
order  has  been  constituted  for  a  peculiar  group  of  palaeozoic 
fossils,  which  have  been  interpreted  as  the  remains  of  the  skeletons 
of  Hydrozoa  of  an  extinct  type. 

A  typical  graptolite  consists  of  an  axis  bearing  a  aeries  of 
tooth-like  projections,  like  a  saw.  Each  such  projection  is  re- 
garded as  representing  a,  cup  or  hydrotheca,  similar  to  those  borne 
by  a  calyptoblastic  hydroid,  such  as  Seriuiaria.  The  supposed 
hydrothecae  may  be  present  on  one  side  of  the  axis  only  (mono- 
prionid)  or  on  both  sides  (diprionid);  the  first  case  may  be 
conjectured  to  be  the  result  of  uniserial  (helicoid]  budding,  the 
second  to  be  produced  by  biserial  (scorpioid)  budding.  In  one 
division  {RetiolUidae)  the  axis  is  reticulate.  In  addition  to  the 
stems  bearing  cups,  there  are  found  vesicles  associated  with 
them,  which  have  been  interpreted  as  gonothecae  or  as  floats, 
that  is  to  say,  air-bladders,  acting  as  hydrostatic  organs  for  a 
floating  pmlyp-colony. 

Since  no  graptolites  are  known  living,  or,  indeed,  since  palaeo- 
zoic times,  the  interpretation  of  their  structure  and  affinities 
must  of  necessity  be  extremely  conjectural,  and  it  is  by  no  means 
certain  that  they  are  Hydrozoa  at  all.  It  can  only  be  said  that 
their  organiEation,  so  far  as  the  state  of  their  preaervarion 
permits  it  to  be  ascertained,  oSers  closer  analogies  with  the 
Hydrozoa,  especially  the  Calyptoblastea,  than  with  any  othei 
existing  group  of  the  aoimal  kingdom. 

See  the  treatise  of  Delageand  H6rouard  (HTDROZOA,{4]},andthe 
article  Graptolites. 

'  Ordek  V.  Trachyllnea. — Hydromedusae  without  alterna- 
tion of  generations,  i.e.  without  a  hydroid  phase;  the  medusa 
develops  directly  from  the  actinula  larva,  which  may,  however, 
multiply  by  budding.  Medusae  with  sense-organs  represented 
by  otocysts  derived  from  modified  tentacles  (tentaculocysts), 
containing  otoliths  of  endodeimal  origin,  and  innerrated  from 
the  ex-umbral  nerve-ring. 

This  order,  containing  the  typical  oceanic  medusae,  is  divided 
into  two  suborders. 

SuB-OSDER  I.  Trachomedcsak. — Tentacles  given  ofi  from 
the  margin  of  the  umbrella,  which  is  entire,  i.e.  not  lobed  or 
indented;  tentaculocysts  usually  enclosed  in  vesicles;  gonads 
on  the  radial  canals.  The  medusae  of  this  order  are  characterized 
by  the  tough,  rigid  consistence  of  the  umbrella,  due  partly  to 
the  dense  nature  erf  the  mesogloaa,  partly  to  the  presence  of  a 
marginal  rim  of  chondral  tissue,  consisting  of  thickened  ectoderm 
containing  great  numbers  of  nematocysts,  and  forming,  as  it 
were,  a  cushion-tyre  supporting  the  edge  of  the  umbrella.  Pro- 
longations from  the  rim  of  chondral  tissue  may  form  clasps 
or  peronia  supporting  the  tentacles.  The  tentacles  are  primarily 
four  in  number,  perradial,  alternating  with  four  interradial 
tentaculocysts,  but  both  tentacles  and  sense-organs  may  be 
multiplied  and  the  primary  penadii  may  be  six  instead  of  four 
(fig.  36).  The  tentacles  are  always  solid,  containing  an  axis 
of  endoderm-cells  resembling  notochordal  tissue  or  plant- 
parenchyma,  and  are  but  moderately  flexible.  The  sense-organs 
are  tentaculocysts  which  are  usually  enclosed  in  vesicles  and 
may  be  sunk  far  below  the  surface.  The  gonads  are  on  the 
radial  canals  or  on  the  stomach  (Plyckogaslridae),  and  each 
gonad  may  be  divided  into  two  by  a  longitudinal  suh-uiiibral 
muscle-tract.  The  radial  canals  are  four,  six,  eight  or  more, 
and  in  some  genera  blindly-ending  centripetal  canals  are  present 
(fig.  26).  The  stomach  may  be  drawn  out  into  the  manubrium. 
forming  a  proboscis  ("  Magenstiel  ")  of  considerable  length. 

The  development  of  tie  Tracho  medusae,  so  far  as  it  is  known. 
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shows  an  actinula-stage  which  is  either  free  (larval)  or  passed 
over  in  the  egg  (foetal)  as  in  Geryonia;  in  no  case  does  there 
appear  to  be  a  free  planula-stage.     The  actinula,  when  free, 
may  multiply  by  larval  budding,  but  in  aU  cases  both  the  original 
actinula  and  all  its  descendants  become  converted  into  medusae, 
so  that  there  is  no  alter- 
nation   of   generations. 
In  Gtmionemtts  the  acti- 
nula  becomes  attached 
and  polyp-like  and  repro- 
duces by  budding. 

The  Trachomedusae  are 
divided  into  the  following 
families: 

1.  Prtasidae  (PefacAni- 
dae), — Four  radial  canals, 
four  gonads;  stomach  not 
prolonged  into  the  manu- 
oriura,  which  is  relatively 
short;  tentaculocysts  free. 
Pelasus  and  other  genera 
make  up  this  &mily, 
founded  by  Haeckel,  but 
no  other  naturalist  has 
ever  seen  them,  and  it  is 
probable  that  they  are 
simply  immature  forms  of 
other  genera.  ' 

2.  Olindiadae,  with  four 
radial  canals  and  four 
gonads;  manubrium 
short;  ring-canals  giving 
off  blind  centripetal 
canals;  tentaculocysts 
enclosed.  OUndias  miMtri 
(fig.  64}  is  a  common 
Mediterranean  species. 
Other  genera  are  A^u- 
ropsis,  Gossea  and  Gotii- 
onemus;  the  last  named 
bears  adhesive  suckers  on 
the  tentacles.  Some  doubt 
attaches  to  the  position 
of  this  family.  It  has 
been  asserted  that  the 
tentaculocysts  are  entirely 


After  HikU,   Sytltm  iir   Uiduait,  hi  pv- 
ilHion  of  Ginlav  Pfachcr. 

Fig.  64. — (XindiM  mOlUri,  twice 
natural  size. 


ectodermal  and  that  either 

the     family     should     be 

placed  amongst  the  Lepto- 

medusae,  or  should  form, 

together  with  certain  Leptomedusae,   an   entirely  distinct  order. 

In  Gonionemus,  however,  the  concrement^ells  are  endodennal. 

3.  Traehynemidae. — Eight  radial  canals,  eig:ht  gonads,  stomach 
not  prolonged  into  manubrium;     tenta- 
culocysts enclosed.  Ehopalo«ema,Trachj- 

4.  Plychogastridae  {Pettyttidat). — As 
in  the  prei^ii^,  but  with  such^  on 
the  tentacles.  Ptyckogastria  Allman 
(  =  Pectyllis),  a  deep-sea  form. 

5.  Aglauridae.—Elght  radial  canals, 
two,  four  or  eight  gonads;  tentacles 
numerous;  tentaculocysts  free;  stomach 
prolonged  into  manubrium.  A^yra, 
AglaiMa  (fig.  6^),  &c.,  with  eight  gonads; 
^toumgfaura  with  four;  Persa  with  two. 
Amphogmta,  hermaphrodite,  with  male 
and  female  gonads  on  alternating  radial 

6.  Geryonidae. — Four  or  sbc  radial 
canals;  gonads  band-like;  stomach 
prolonged  into  a  manubrium  of  great 
length ;  tentaculocysts  enclc»ed.  Liriope, 
&c.,  with  four  ratfial  canals;     Geryonia, 

Carm^mi  i&g   26).  &c..  with  six.  AfUr  E.  T,  Bro™,  ft«.  &p(. 

7.  Halicre^dae. — Eight      very      broad  Soc.  of  Ltmltm. 

radial  canals;     ex-umbrella  criten  pro-      piQ    g< Aglaniha 

vided  with  lateral  outgrowths;   tentacles  rosea  (Forbes),  a  British 
differing  in  size,  but  in  a  single  row.  niedusa,  XS. 
Halicreai. 

SuB-OKDER  a.  Narcquedusae. — Margin  of  the  umbreQa- 
lobed,  tentacles  arising  from  the  ex-umbrella  at  some  distance 
from  the  margin;  tentaculocysts  exposed,  not  enclosed  in 
vesicles;  gonads  on  the  sub-umbrai  floor  of  the  stomach  or  of 
the  gastric  pouches 
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The  Narcomedusae  exhibit  peculiarities  of  fonn  and  structure 
which  distinguish  them  at  once  from  all  other  Hydromedusae. 
The  umbrella  is  shallow  and  has  the  margin  supported  by  a 
rim  of  thickened  eaoderm,  as  in  the  Trachomedusae,  but  not 
so  strongly  developed.     The  tentacles  are  not  inserted  on  the 
margin  of  the  umbrella,  but  arise  high  up  on  the  ex-umbral 
surface,  and  the  umbrella  is  prolonged  into  lobes  corresponding 
to  the  interspaces  between  the  tentacles.     The  cxiadition  of 
things  can  be  imagined  by  supposing  that  in  a  medusa  primitively 
of  normal  build,  with  tentacles  at  the  mai^,  the  umbrella 
has  grown  down  past  the  insertion  of  the  tentacles.    As  a  result 
of  this  extension  of  the  umbrellar  margin,  all  structures  belonging 
to  this  region,  namely,  the  ring-canal,  the  nerve-rings,  and  the 
rim  of  thickened  ectoderm, 
do  not  run  an  even  course, 
but  are  thrown  into  fes- 
toons,   caught    up    under 
the  insertion  of  each  ten- 
tacle in  such  a  way  that 
the  ring-canal  and  its  ac- 
companiments form  in  each 
notch    of    the    umbrellar 
margin  an  inverted  V,  the 
apex  of  which  corresponds 
Fig.  66, — Cunina  rhododact^,  one  to    the    insertion    of    the 
of  the  Narcomedusae.  {After  Haeckel.)    tentacle;    in    some    cases 
c,    Circular  canal.  _  jfae  li^bs  of  the  V  may  mn 

connected  with  tentaculocyst.  to  one  another,  and  may 
k.  Stomach.  be  fused  into  one,  pving  a 

/,     Telly  of  the  disk.  figyi-g  better    compared  to 

«  «f^'^^^"«'(P°"'=»'°f«''"^>-  an  inverted  Y.  Thus  the 
to.  Tentacle ioot.  ectodermal    rim    runs 

round  the  edge  of  each 
lobe  of  the  umbrella  and  then  passes  upwards  towards 
the  base  of  the  tentacle  from  the  re-entering  angle  between 
two  adjacent  lobes,  to  form  with  its  fellow  of  the  next 
lobe  a  tentacle-clasp  or  peronium,  i.e.  a  streak  of  thickened 
ectoderm  supporting  the  tentacle.  Similarly  the  ring-canal 
runs  round  the  edge  of  the  lobe  as  the  so-called  festoon-canal, 
and  then  runs  upwards  under  the  peronium  to  the  base  of  the 
tentacle  as  one  of  a  pair  of  peronial  canals,  the  limbs  of  the  V-like 
figure  already  mentioned.  The  nervcrrings  have  a  similar 
course.  The  tentaculocysts  are  implanted  round  the  margins 
of  the  lobes  oi  the  umbrella  and  may  be  supported  by  prolonga- 
tions of  the  ectodermal  rim  termed  oloporpae  (OekSrspangen). 
The  radial  canals  are  represented  by  wide  gastric  pouches,  and 
may  be  absent,  so  that  the  tentacles  arise  directly  from  the 
stomach  [Solmaridae).  The  tentacles  are  always  solid,  as  in 
Trachomedusae. 

The  development  of  the  Narcomedusae  is  in  the  main  similar 
to  that  of  the  Trachomedusae,  but  shows  some  remarkable 
features.  In  Aeginopsii  a  planula  is  formed  by  multipolar 
immigration.  The  two  ends  of  the  planula  become  greatly 
lengthened  and  pve  rise  to  the  two  primary  tentacles  of  the 
actinula,  of  which  the  mouth  arises  from  one  side  of  the  planula. 
Hence  the  principal  axis  of  the  future  medusa  corresponds, 
not  to  the  longitudinal  axb  of  the  planula,  but  to  a  transverse 
axis.  This  is  in  some  degree  parallel  to  the  cases  described 
above,  in  which  a  planula  gives  rise  to  the  hydrorhiza,  and  buds 
a  polyp  laterally. 

In  Cunina  and  allied  genera  the  actinula,  formed  in  the  manner 
described,  has  a  hypostome  of  great  length,  quite  disproportionate 
to  the  size  of  the  body,  and  is  further  endowed  with  the  power 
of  producing  buds  from  a  stolon  arising  from  the  aboral  side  of 
the  body.  In  these  species  the  actinula  is  parasitic  upon  another 
medusa;  for  instance,  Cttnoctantha  octonaria  upon  Turritopsts, 
C.  prohoscidea  upon  Liriope  or  Geryonia.  The  parasite  effects 
a  lodgment  in  the  host  either  by  invading  it  as  a  free-swimming 
planula,  or,  apparently,  in  other  cases,  as  a  spore-embryo  which  is 
captured  and  swallowed  as  food  by  the  host.  The  parasitic  actinula 
is  found  attached  to  tbe  proboscis  of  the  medusa;  it  thrusts  its 
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greatly  elongated  hypostome  into  the  mouth  of  the  medusa 
and  nourishes  itself  upon  the  food  in  the  digestive  cavity  of 
its  host.  At  the  same  time  it  produces  buds  from  an  aboral 
stolon.  The  buds  become  medusae  by  the  direct  method  of 
budding  described  above.  In  some  cases  the  buds  do  not  become 
detached  at  once,  but  the  stolon  continues  to  grow  and  to  produce 
more  buds,  forming  a  "bud-spike"  (KtioipenUhre) ,  which 
consists  of  the  axial  stolon  bearing  medusa-buds  in  all  stages 
of  development.  In  such  cases  the  original  parent-actinula 
does  not  itself  become  a  medusa,  but  remains  arrested  in  develop- 
ment and  ultimately  dies  off,  so  that  a  true  alternation  of  genera- 
tions is  brought  about.  It  is  in  these  parasitic  forms  that  we 
meet  with  the  method  of  reproduction  by  sporogony  described 
above. 

In  other  Narcomedusae,  e.g.  CurtoclatUha  fowlert  Browne, 
buds  are  formed  from  the  sub-umbrella  on  the  imder  ade  of  the 
stomach  pouches,  where  later  the  gonads  are  developed. 

Classification. — Three  families  of  Narcomedusae  are  recoKn'zed 
(seeO.  Maas[401): 

I.  Cutianthidae.—Wtih  broad  gastric  pouches  which  are  simple, 
i.e.  undivided,  and  "  pernemal,"  t.t.  correspond  in  portion  with  the 
tentacles.  Cunina  (fig.  66) 
with  more  than  ei^ht  ten- 
tacles; Cunoctantha  with  dght 
tentacles,  four  periadial,  four 


radial. 


,  with  radial  gastric 

pouches  bifurcated  or  sub- 
divided; the  tentacles  are 
implanted  in  the  notch  between 
the  two  subdivisions  of  each 
(primary)  gastric  pouch,  hence 
uie  (seconcEijy)  gastric  pouches 
appear  to  be  interneraal  " 
in  position,  i.t.  to  alternate  in 
position  with  the  tentacles, 
ilepwia,  with  four  tentacles  and 
eight  pouches;  Aetinvra  (fig, 
2^,  with  eight  tentacles  and 
sixteen  pouches;  SolmundeUa 
(fig.  67).withtwotentaclesand 


tentacles  and  8. ^___    ._      ,j,^„  ^^j, 

3.  Solmaridae. — No  gastric  BrflliCo. 
pouches;  the  numerous  ten-  _  ,  „  ,  ,  „  ..,  ,  ,  . 
iaclea  arise  direct  from  the  ^'C-  67--~Solmundella  hUniactdala 
stomach,  into  which  also  the  <Q"oy  and  Gamard). 

peronial  canals  open,  so  that 

the  ring-canal  is  cut  up  into  separate  festoons.  Solmaris,  Feganlha, 
Polyxenia,  &c.  To  this  family  snould  be  referred,  probably,  the  genus 
Hydroclena,  described  by  C.  Dawydov  [Ila]  and  regarded  by  him 
aa  intermediate  between  HydromeduBae  and  Ctenophora.  See 
O,  Maas  |351, 

Appeitdis  to  the  Trachylinae. 

Of  doubtful  position,  but  commonly  referred  to  the  Trachylinae, 
are  the  two  genera  of  fresh-water  medusae,  Limnocoditim  ana 
Limnocnida, 

Limtiocodium  stncerbyi  was  first  discovered  in  the  Victoria  regiii 
tank  in  the  Botanic  Gardens.  Regent's  Park,  London,  Since  then 
it  has  been  discovered  in  other  botanic  gardens  in  various  parts  of 
Europe,  its  two  most  recent  appearances  being  at  Lyons  (1901)  and 
Munich  (1905),  occurring  always  in  tanks  in  which  the  Victoria  regta 
is  cultivated,  a  fact  which  indicates  that  tropical  South  America  is 
its  original  habitat.  In  the  same  tanks  a  small  hydroid,  very  similar 
to  MtcrohydTa,  has  been  found,  which  bears  medusa-buds  and  is 
probably  the  stock  from  which  the  medusa  is  budded.  It  is  a  re- 
markable fact  that  all  specimens  of  Limnocodium  hitherto  seen  have 
been  males;  it  may  be  inferred  from  this  either  that  only  one  polyp- 
stock  has  been  introduced  into  Europe,  from  which  all  the  medusae 
seen  hitherto  have  been  budded,  or  perhaps  that  the  female  medusa 
is  a  sessile  gonophore,  as  in  Pennaria.  The  male  gonads  are  carried  on 
the  radial  canals. 

Limnocnida  tanganyicae  was  discovered  first  in  Lake  Tanganyika, 
but  has  since  been  discovered  also  in  Lake  Victoria  and  in  the 
river  Niger,  It  differs  from  Limnocodium  in  having  practically  no 
manubrium  but  a  wide  mouth  two-thirds  the  diameter  of  the  umbrella 
across.  It  buds  medusae  from  the  margin  of  the  mouth  in  May  and 
June,  and  in  August  and  September  the  gonads  are  formed  in  the 
Jace  where  the  buds  arose.     The  hydroid  phase,  if  any,  is  not 


Both  these  medusae  have  sease-organs  of  a  peculiar  type,  which 
are  said  to  contain  an  endodcrmal  axis  lilra  the  sense-oi^^ns  of 
Trachylinae.  but  the  fact  has  recently  been  taUad  in  quf  *'*'  '" 
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Leotomedusae. 

In  this  connexion  must  be  mentioned,  finally,  the  medusae  budded 
from  the  (reah-water  polyp  Microhydra.  The  jiolyp-stages  of  Limno- 
codium  and  Microhyara  are  extremely  similar  in  character.  In  both 
cases  the  hydranth  is  extremely  reduced  and  has  no  tentacles,  and 
the  polyp  lorms  a  colony  by  budding  from  the  base.  Id  LintKo- 
codium  the  body  secretes  a  gelatinous  mucus  to  which  adhere 
particles  of  mud.  &c.,  formii^  a  protective  coverir^.  lo  Microhydra 
no  such  protecting  case  is  formed.  In  view  of  the  great  resemblance 
between  Microhydra  and  the  polyp  of  Limnocodium,  it  might  be 
expected  that  tlie  medusae  to  which  they  give  origin  would  also  be 
similar.  As  yet,  however,  the  medusa  of  Microhydra  has  only  been 
seen  in  an  immature  condition,  but  it  shows  some  well-marked 
differences  from  Limnocodium,  especially  in  the  structure  of  the 
tentacles,  which  furnish  useful  characters  for  distinguishing  species 
amoi^t  medusae.  The  possession  of  a  polyp'Stage  by  Limnocodium 
and  Microhydra  furnishes  an  argument  against  placing  them  in  the 
Trachylinae.  Their  sense-organs  require  renewed  investigations. 
(Browne  [lol  and  [lOfl].) 

Order  VI.  Siphonophora. — Pelagic  floating  Hydrozoa  with 
great  diSerentiation  of  parts,  each  performing  a  special  function; 
generally  regarded  as  colonies  showing  difiereutlation  of  in- 
dividuals in  correspondence  with  a  physiological  division  of 
labour. 
A  typical  Siphonophore  is  a  stock  or  cormus   consisting  of   a 
number  of  appendages  placed  in  organic  connexion  with  one 
another  by  means  of  a  coenosarc.     The  coenosarc   does  not 
differ   in   structure   from    that   already    described   in    colonial 
Hydrozoa.    It  consists  of  a  hollow  tube,  or  tubes,  of  which  the 
wall  is  made  up  of  the  two  body-layers,  ectoderm  and  endoderm, 
and  the  cavity  is  a  continua- 
tion of  the  digestive  cavities 
of  the  nutritive  and  other 
appendages,  i.e.  of  the  coel- 
enteron.   The  coenosarc  may 
consist    of    a    single    elon- 
gated tube  or  stolon,  forming 
the    stem    or    axis    of    the 
cormus   on  which,   usually, 
the  appendages  are  arranged 
in  groups  termed  cormidia; 
or  it  may  take  the  form  of  a 
compact  mass  of  ramifying, 
'  anastomosing  tubes,  in  which 

case  the  cormus  as  a  whole 
has  a  compact  form  and  cor- 
midia are  not  distinguish- 
able. In  the  Disconectae  the 
coenosarc  forms  a  spongy 
mass,  the  "  centradenia," 
which  is  partly  hepatic  in 
fimction,  forming  the  so- 
called  liver,  and  partly  ex- 
cretory. 

The  appendages  show 
various  types  of  form  and 


linefBpresentsendoderm.thethinner   into    two    parts;    an    upper 
line  ectoderm.    (After  Allman.)  portion  termed  the  nedosome, 

»,    Pneumatocyst.  in  which  the  appendages  are 

k.  Ne«ocaly«3  (swimming  bells)  locomotor  or  hydrostatic  in 
1,  Hydrophyllium(covenng-piece).  '  ,.  ^",,  ,  . ' 
.-,  Generative  medusiform  person,  function,  that  is  to  say,  serve 
g,  Palpon  with  attached  palpacle,  A.  for  swimming  or  floating; 
e.  Siphon  with  branched  grappling  ^nd  a  lower  portion  termed 
m    iv^m  ^^  sipkosome,  bearing    ap- 

'  '  pendages  which  are  nutritive, 

reproductive  or  simply  protective  in  function. 

Divergent  views  have  been  held  by  different  authors  both  as 
regards  the  nature  of  thp  cormus  as  a  whole,  and  as  regards 
the  homologies  of  the  different  types  of  appendages  borne 
by  it. 

The  general  theories  of  Siphonophoran  morphology  are  discussed 


In  the  nectoaomc  oi 
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'e  of  the  following  types  of  appendage 


a  Lankotcr'a    Tnalin   m 


resemble,  both  in  appearanc 
of  a  medusa,  with  radial  c. 
are  without  manubrium, 
tentacles  or  sense-organs, 
and  are  always  bilaterally 
symmetrical,  a  peculiarity 
of  form  related  with  the 
fact  that  they  are  attached 
on  one  side  to  the  stem. 
A  given  cormus  may  bear 
one  or  several  necto- 
calyccs,  and  by  their  o 
hey  propel  1 
Ay  along,  1__. . 
so  many  medusae  har- 
nessed together.  In  cases 
where  the  cormus  has  no 
pneumatophore  the  top- 
most swimming  bell  may 
contain  an  oil-reservoir  or 
oUocyst. 

2.  The  pneumatophore 
or  air-bladder  (fig.  68,_w),  After  I 
for  passive  locomotion,  Zattaa. 
forming  a  float  which  Fig.  69. — Porpila,  seen  from  above, 
keeps  the  cormus  at  or  showing  the  pneumatophore  and  ex- 
near  the  surface  of  the  panded  palpona. 
water.  The  pneumato- 
phore arises  from  the  ectoderm  as  a  pit  or  invagination,  part  <^ 
which  forms  a  gas-secreting  gland,  while  the  rest  gives  nse  to  an 
air'sack  lined  by  a  chitinous  cuticle.  The  orifice  of  invagination 
forms  a  pore  which  may  be  closed  up  or  may  form  a  protruding 
duct  or  funnel.  As  in  the  analogous  swim-bladder  of  £shes,  the 
gas  in  the  pneumatophore  can  be  secreted  or  absorbed,  whereby 
the  specific  gravity  oT  the  body  can  be  diminished  or  increased,  so 
as  to  cause  it  to  float  nearer  the  surface  or  at  a  deeper  level. 
Never  more  than  one  pneumatophore  is  found  in  a  cormus,  and 
when  present  it  is  always  situated  at  the  highest  point  above  the 
swimming  bells,  if  these  are  present  also.  In  VeleUa  the  pneumato- 
phore becomes  of  complex  structure  and  sends  air-tubes,  lined  by  a 
chitin  and  resembling  tracheae,  down  into  the  compact  coesosare, 
thus  evidently  serving  a  respiratory  as  well  as  a  hydrostatic 
function. 

Divergent  views  have  been  hdd  as  to  the  morphological 
significance  of  the  pneumatophore.  E.  Haeckel  regarded  the 
whole  structure  as  a  glandular  ectodermal  pit  formed  on  the  ex- 
umbral  surface  of  a  medusa-person.  C.  Chun  and,  more  recently,  R. 
Woltereck  [^9],  on  the  other  hand,  have  shown  that  the  ectodermal 

B't  which  gives  rise  to  the  pneumatophore  represents  an  entocodon. 
ence  the  cavity  of  the  air-sacic  is  equivalent  to  a  sub-umbra) 
cavity  in  which  no  manubrium  is  formed,  and  the  pore  or  orifice  of 
invagination  would  represent  the  margin  of  the  umbrella.  In  the 
wall  of  the  sack  is  a  double  layer  of  endoderm,  the  space  between 
which  is  a  continuation  of  the  coelenteron.  By  coalescence  of  the 
endoderm-layers,  the  coelenteron  may  be  reduced  to  vessels,  usually 
eight  in  number,  opening  into  a  ring-sinus  surrounding  the  pore. 
Thus  the  disposition  of  the  endoderm-cavities  is  roughly  comparable 
to  the  gastrovascular  system  of  a  medusa. 

The  difference  between  the  theories  of  Haeckel  and  Chun  is  con- 
nected ^th  a  further  divcivence  in  the  interpretation  of  the  stem  or 
axis  of  the  cormus.  Haeckel  r^ards  it  as  the  equivalent  of  the 
manubrium,  and  as  it  is  implanted  on  the  blind  end  of  the  pneumato- 
phore, such  a  view  leads  necessarily  to  the  air-sack  and  gland  being  a 
development  on  the  ex-umbral  surface  of  the  medusa-person.  Chun 
and  Woltereck,  on  the  other  hand,  regard  the  stem  as  a  stoic  proUJer 
arising  from  the  aboral  pole,  that  is  to  say,  from  the  ex-umbrella, 
similar  to  that  which  grows  out  from  the  ex-umbral  surface  of  the 
embryo  of  the  Narcomedusae  and  produces  buds,  a  view  which  is 
certainly  supported  by  the  embryological  evidence  to  be  adduced 
shortly. 

In  the  siphosome  the  foUowii^  types  of  appendages  occur: — 

1.  SiffcwM  or  nutritive  appendages,  from  which  the  order  takes  its 
name;  never  absent  and  usually  present  in  great  numbers  (fig.  66,  e). 
Each  is  a  tube  dilated  at  or  towards  the  base  and  containing  a  mouth 
at  its  extremity,  leading  into  a  stomach  placed  in  the  dilatation 
already  mentioned.  The  siphons  have  been  compared  to  the  manu- 
brium of  a  medusa-individual,  or  to  polyps,  and  hence  are  sometimes 
termed  aastrozoids. 

2.  Palpons  Jfi^,  68,  e),  present  in  some  genera,  especially  in 
Physonectae ;  similar  to  t  ne  siphons  but  without  a  mouth,  and  purely 
tactile  in  function,  hence  sometimes  termed  dactylozoids.  If  a 
distal  pore  or  aperture  is  present,  it  is  excreton'  in  function;  such 


have  been  termed  "  cystons "  by  HaecE^. 


bogk 
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3.  Tentacles  ("  Fangfaden  "),  always  present,  and  implanted  one 
at  the  base  of  each  siphon  {fig.  68,/).  The  tentacles  of  sipnonophores 
may  reach  a  great  length  and  have  a  complex  structure.  They  may 
bear  accessory  filaments  or  lenUila  (/").  covered  thickly  with  batteries 
of  nematocystB,  to  which  these  organisms  owe  their  great  powers  of 
ofience  and  defence. 

4.  Patpades  ("  Tastfdden  "),  occurring  together  with  palpons,  one 
implanted  at  the  base  of  each  palpon  (hg.  68,  h).  Elach  jKilpacle  is 
a  tactile  filament,  very  extensile,  without  accessory  filaments  or 
nematocysts. 

5.  Bracts  ["  hydrophyUia"),  occur  in  Calycopkorida  and  some 
Physopkorida  as  scale-like  appendages  protecting  other  parts  (fig. 
68.  0-     The  mesogloea  is  greatly  developed  in  them  and  they  are 

„  often  of  very  tough  consistency.     By  Haeckel  they 

'^  ate  considered  homologous  with  the  umbrella  of  a 
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the  appendages  are  arranged  as  regularly  recurrent  cormidia  along  it, 

and  the  cormidia  are  then  said  to  oe  "  ordinate."    In  such  cases  the 

oldest  cormidia,  that  is  to  say,  those  furthest  from  the  n 

may  become  detached  (like  the  segments 

or   proglottides  of  a   tape-worm)    and 

swim  off,  each  such  detached  cormidium 

then    becoming    a    small    free    1 _ 

which,  in  many  cases,  has  been  given  an    . 

independent  generic  name.    A  cormidium 

may  contain  a  single  nutritive  ^phon 

('■  raonogastric  ")     or    several     siphons 

{"  polygastrlc  ").  '''™  ^-  «■  P™ltr,  •If  G. 

The  following  are  some  of  the  forms   Cuvi«.  Iwikowfi  TrMiiti  m 

of  cormidia  thai  occur—  ^"*•"■ 

I.  TheeaiiosrDme(Calycophorida),  con-  Fic.  71. — Upper  sur- 
ng  of  a  bract,  siphon,  tentacle  and  face  of  VeUUa,  showing 
>phore;   when  free   it   is   known   as  pneumatophore  and  soil. 

The  ersaeome  (Calvcophorida),  made  up  of  the  same  appendages 
le  preceding  type  out  with  the  addition  ot  a  nectocaJyx;  when 
termed  Ersaea. 

The  rhodalome  of  some  Rhodaiidae,  consisting  of  siphon,  tentacle 
one  or  more  gonophores. 

The  alkorome  of  Phyiophora,  &c.,  consisting  of  siphon,  tentacle, 
or  more  palpons  with  polpacles,  and  one  or  more  gonophores. 

The  crysUMome  of  Anlhmtodei,  &c.,  similar  to  the  athorome  but 
the  addition   of  a 
p  of  bracts. 
mbryology    of  the 
■Onopkora. — The    fer- 

parenchyraula,  with 
.  endoderm,  which  is 
free  as  a  free-swim- 
[    planula    larva,    in 

manner  already  de- 
ed (see  Hydrozoa). 

planula  has  its  two 
unities  dissimilar 
olaria-larva).  The 
equent  development 
lightly  different  ac- 
ing  as  the  future 
lus   is   headed   by   a  ^^,, 

imatophore     rPhyso-  "  v   /* 

ida,  Cystophonda) 
y  a  nectocalyx  (Caly- 

(i.)  Physopho- 
rida,  for  examine 
Haluttmma         (C, 

Chun,       HVDROZOA  r 

.  Ii]).  The  planula 
f  becomes    elongated 


and 


:    pole, 


Next  the  pit  closes 
up  to  form  a 
vesicle  with  a  pore, 
and  BO  gives  rise 
to   the    pneumato- 

Ehore.      From    the 
roader  portion  of 
FioBC.B..Tawla,ilur  A.Aga>a.Lu>kmta'sTnaHitmZsaltty-  *  planula    an 

Fig.  70. — Diagram  of  the  structure  of   Vetella,  showing  the  central  and  *"i^-^T^  ^"^^ 

•rinhpral    thirAa   nf   a    half..<n~r;,in    nf   the   <-nlnn«     fhp   mMdle  third    bclnff    f"^"    becomes   the 

rnHnHB™  hi;  fi"!      tentacle      of 

the    cormus.    The  g 
endoderm     "'     *'"  *    ' ' 


peripheral  thirds  of  a  half-section  of  the  colony,  thi  .     „ 

omitted.    The  ectoderm  is  indicated  by  close  hatching,  the  endoderm  by  "u' 
light  hatching,  the  mesogloea  by  thick  black  lines,  the  homy  skeleton  of  ^~, 


f 


the  pneumatophore  and  sail  by  dotting. 
BL,  Blastostyle. 

C,  Centradenia. 

D,  Palpon. 
EC,  Edge  of  colony  prolonged  be- 


M,     Medusoid  gonophor 


G, 


the    lai^    central 


PN,  Primary  central  chamber,  and  ^""^ 
PN',   concentric   chamber   of  ^  "  " 
the   pneumatophore,   showing 
an    opening    to 
and  a  "  trachea. 
Sail. 


planula     now 


,  Axis  of  the  colony. 

>,  Nectocalyx. 

,    Sub-umbral  cavity 

of  nectocalyx. 
.   Radial    canals    of 

nectocalyx. 


;r  C.  G«senbaur.) 

,  Orifice     of 

nectocalyx. 


n,  Siphon. 
g,   Gonophore 
»,    Tentacle. 


free  in  a  mature  condition  as  the  soolled  "  genital  swimming 
bells,"  comparable  to  the  Giobieeps  0}  Pennaria.  The  most  usu^ 
condition,  however,  is  that  in  which  sessile  medusoid  gonophores  or 
sporosacs  are  produced. 

The  various  types  of  appendages  described  in  the  foregoing  may 
be  arranged  in  groups  termed  cormidia.  In  forms  with  a  compact 
coenosarc  such  as  VeUUa,  Pkysalia,  &c..  the  separate  cormidia  cannot 
be  sharply  distinguished,  and  such  a  condition  is  described  technic- 


mouth    is    formed, 

giving   rise   to   the 

primary         siphon. 

Thus  from  the 
original  planula  three  appendages  are,  as  it  were,  budded  off,  while 
the  planula  itself  mostly  gives  rise  to  coenosarc,  just  as  in  some 
hydroids  the  planula  is  converted  chi^y  into  hydrorhiza. 

(ii.)  Calycophorida,  for  example,  Afufftiua.  Theplanuladcvelops, 
on  the  whole,  in  a  similar  manner,  but  the  ectodermal  invagi- 
nation arises,  not  at  the  pole  of  the  planula,  but  on  the  side  of  its 
broader  portion,  and  gives  rise,  not  to  a  pneumatophore,  but  to  a 
nectocalyx,  the  primary  swimming  be\\  01  protocodtm  ("  Faiischirm  ") 
which  is  later  thrown  off  and  replaced  by  secondary  Bwiminiiig  bells, 
wie/iKiirfonj,  budded  from  the  coenosarc  I       (^^(^^OK^ 


SIPHONOPHORA] 

From  a  comparieon  of  the  two  embryologlcal  types  there  can  be  no 
doubt  on  two  points;  first,  that  the  pneumatophore  and  the  proto- 
codon  are  strictly  homologous,  and,  therefore  if  the  nectocaly"  is 
comparable  to  the  umbrella  of  a  medusa,  as  seems  obvious,  the 
pneumatophore  must  bt:  so  too;  aecomily,  that  the  coenosarcal  axis 
arises  from  the  ex-umbrella  of  the  medusa  and  cannot  be  compared 
to  a  manubrium,  but  is  strictly  comparable  to  the  "  bud-spike  of  a 
Narcomedusan. 

Theories  of  Siphonophore  Morphology. — The  many  theories  that 
have  been  put  forward  as  to  the  interpretation  of  the  cormus 
and  the  various  parts  are  set  forth  and  discussed  in  the 
treatise  of  Y.  Delage  and  E.  H&ouard  (Hvdkozoa  |41)  and  more 
recently  by  R.  Woltereck  [SO],  and  only  a  brief  analysis  can  be 
given  here. 

In  the  first  place  the  cormus  has  Ijeen  regarded  as  a  single  indi- 
vidual and  its  appendages  as  organs.  This  is  the  so-called  "  poly- 
organ  "  theory,  especially  con- 
nected with  the  name  of  Huxley; 
but  it  must  be  borne  in  mind  that 
Huxley  rejgarded  all  the  forms 
produced,  m  any  animal,  between 
one  egg'^eneration  and  the  next, 
as  constituting  in  the  lump  one 
single  individual.  Huxley,  there- 
fore, considered  a  hydroid  colony, 
for  example,  as  a  single  individual, 
and  each  separate  polyp  or  medusa 
budded  from  it  as  liaving  the 
value  of  an  organ  and  not  of  an 
individual.  Hence  Huxley's  view 
is  not  so  difierent  from  those  held 
by  other  authors  as  it  seems  to 
be  at  first  sight. 

In  more  recent  years  Woltereck 
[59)  has  supported  Huxley's  view 
of  mdividuality,  at  the  same  time 
drawing  a  fine  distinction  between 
"  individual  "  and  "  person."  The 
individual  is  the  proauct  of  sexual 
reproduction;  a  person  is  an  indi- 
vidual of  lower  rank,  which  may 
be  produced  asexually.  A  Sipho- 
nophore is  regarded  as  a  single 
individual  composed  of  numerous 
zoids,  budded  from  the  primary 
2oid  ^siphon)  produced  from  the 
planula.  Any  given  zoid  is  a 
puson-ioid  if  equivalent  to  the 
primary  zoid,  an  organ-zoid  if 
equivalent  only  to  a  part  of  it. 
Woltereck  considers  the  siphono- 

S bores  moat  nearly  allied  to  the 
[arcomedusae,     ;»TKlucing     like 
'  the  buds  from  an  aboral  stolon, 
the  first  bud  being  represented 
by   the   pneumatopnore   or   pro- 
tocodon,  in  different  casea. 
'      Contrasting,  in  the  second  place, 
with  the  polyorgan  theory  are  the 
various        poly  person  "    theories 
Afia  C.  GMtDbur.  *'''^  interpret  the  Siphonophore 

cormus  as  a  colony  composed  of 
Tio.-Ji.—Fhyiepherahydr03UaKa.maf^  or  fewer  individuals  in  or- 
a',  Pneumatocyst.  ganic  union  with  one  another.   On 

t,    Palpone.  this   interpretation   there   is   still 

a.   Axis  of  the  colony.  room  for  considerable  divergence 

m,  Nectocalvx.  of  opinion  as  regards  detail.    To 

o.    Orifice  of  nectocalyx.  begin  with,  it  is  not  necessary  on 

n.   Siphon.  the  polyperson  theory  to  regard 

{,   Gonophore.  each  appendage  as  a  distinct  in- 

t.    Tentacle.  dividual;    it    is   still    pos^ble   to 

compare  appendages  with  parts 
of  an  individual  which  have  become  separated  from  one  another 
by  a  process  of  "  dislocation  of  organs."  Thus  a  bract  may  be 
re^carded,  with  Haeckel,  as  a  modified  umbrella  of  a  medusa, 
a  aiphon  as  its  manubrium,  and  a.  tentacle  as  representing  a 
medusan  tentacle  shifted  in  attachment  from  the  margin  to  the 
sub-umbrella;  or  a  siphon  may  be  compared  with  a  polyp,  of  which 
the  single  tentacle  has  become  shifted  so  as  to  be  attached  to  the 
coenosarc  and  so  on.  Some  authors  prefer,  on  the  other  hand,  to 
regard  every  appendage  as  a  separate  individual,  or  at  least  as  a 
portion  of  an  individual,  of  which  other  portions  have  been  lost  or 
obliterated. 

A  funher  divergence  of  opinion  arises  from  difierences  in  the 
interpretation  of  the  persons  composing  the  colony.  It  is  possible  to 
regard  the  cormus  (i)  as  a  colony  of  medusa-persona,  (a)  as  a  colony 
of  polyp- persons,  (3)  as  composed  partly  of  one,  partly  of  the  other. 
It  IS  sufficient  here  to  mention  briefly  the  views  put  forward  on  this 
point  by  C.  Chun  and  E.  Haeckel. 

Cliun  (Hydrozoa  [1))  maintains  the  older  views  of  Leuckart  and 
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Glaus,  according  to  which  the  cormus  is  to  be  compared  to  a  floating 
hydroid  colony.  It  may  be  regarded  as  derived  from  floating  polyps 
similar  to  Nemopsis  or  Petagohydra,  which  by  budding  produce  a 
colony  of  polyps  and  also  form  medusa-buds.  The  polyp-indi- 
viduals form  tne  nutritive  siphosome  or  trophosome.  The  medusa- 
buds  are  either  fertile  or  sterfle.  If  fertile  they  become  free  medusae 
or  sessile  gonophores.  If  sterile  they  remain  attached  and  loco- 
motor in  function,  formii^;  the  nectosome,  the  pneumatophore 
and  swimming-bells. 

Haeckel,  on  the  other  hand,  is  in  accordance  with  Balfour  in 
regard!:^  a  Siphonophore  as  a  medusome,  that  is  to  say,  as  a  colony 
composed  of  ntedusoid  persons  or  organs  entirely.  Haeckel  con- 
siders that  the  Siphonophores  have  two  distinct  ancestral  lines  of 
evolution ; 

I.  In  the  Disconanthae,  i.e.  in  such  forms  as  VeltUa,  Porpila,  Stc, 
the  ancestor  was  an  eight-rayed  medusa  (Discimvla)  which  acquired  a 
pneumatophore  as  an  ectodermal  pit  on  the  ex-umbrella,  and  in 
which  the  organs  (manubrium,  tentacles,  &c.)  became  secondarily 
multiplied,  just  as  they  do  in  Gastroblasta  as  the  result  of  incomplete 
fission.  The  nearest  living  allies  of  the  ancestral  Disconula  are  to 
be  sought  in  the  Peclytiidae. 

3.  In  the  SiphorutMihat,  i.e.  in  all  other  Siphonophores,  the  ances- 
tral form  was  a  Sip>ionula,  a  bilaterally  synunetncal  Anthomedusa 


AftB  BftKkd.  troa  tukmta't  Titaliit  m  Zadtiy. 

Fig.  74. — SUphalia  corona,  a  young  colony. 
p,  Pneumatophore.       /,  Aurophmc.  s.  Siphon, 

n,  Nectocalyx.  h.  Orifice  of  the  aurophore.      t.  Tentacle. 

with  a  »ng1e  long  tentacle  (cf.  Corymorpha),  which  became  dis- 

§  laced  from  the  margin  to  the  sub-umbrella.  The  Siphtmnia  pro- 
uced  buds  on  the  manubrium,  as  many  Anthomedusae  are  known 
to  do,  and  these  by  reduction  or  dislocation  of  parts  gave  rise  to 
the  various  appendages  of  the  colony.  Thus  the  umbrella  of  the 
Sipkontila-  became  the  protocodon,  and  its  manubrium,  the  axis  or 
stolon,  which,  by  a  process  of  dislocation  of  orEans,  escaped,  as  it 
were,  from  the  sub-umfarclla  through  a  cleft  and  oecame  secondarily 
attached  to  the  ex-umbrella.  It  must  be  pointed  out  that,  however 
probable  Haeckel's  theory  may  be  in  other  respects,  there  is  not  the 
slightest  evidence  for  any  such  cleft  in  the  umbrella  having  been 
present  at  any  time,  and  that  the  embryologicat  evidence,  as  already 
pointed  out,  is  all  against  any  homology  between  the  stem  and  a 
manubrium,  since  the  primary  siphon  does  not  become  the  stem, 
which  arises  from  the  ex-umbral  side  of  the  protocodon  and  is 
strictly  comparable  to  a  stolon. 

Classification. — The  Siphonophora  may  be  divided,  following 
Delage  and  Hfirouard,  into  four  sub-orders: 

I.  Chondrophobida  (Disconeclae  Haeckel,  Tracheophysae 
Chun).  With  an  apical  chambered  pneumatophore,  from  which 
tracheal  tubes  may  take  origin  (fig.  70) ;  00  nectocalyces  or 
bracts;  appendages  all  on  the  lower  side  of  the  pneumatophore 
arising  from  a  compact  coenosarc,  and  consisting  bi- 
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principal  siphon,  surrounded  by  gonosiphons,  and  these  again 
by  tentacles. 

Three  familiee:  (l)  Discaiidae,  for  Discalia  and  allied  genera,  deep- 
sea  foiTOB  not  well  known;  (a)  Porpitidae  for  the  familiar  genua 
PoTpita  {fig.  69)  and  its  allies ;  and  (3)  Velellidae,  represented  by  the 
welt-known  genus  Velella  (figs.  70, 71),  common  in  the  Mediterranean 
and  other  seaa. 

II.  Calycofhobida  {Calyconectae,  Haeckel).  Without  pneu- 
matophore,  with  one,  two,  rarely  more  neclocaiyces. 

Three  families:  (i)  Monophyidae,  with  a  angle  nectocalyx; 
examples  Uuggiaea,  sometimes  found  in  British  seas,  Sphatronectes, 
&c.;  (3)  Diphvidae,  with  two  nectocalyces;  examples  Dipkyei  (fig. 
73),  Praya,  Abyla,  &c.;  and  (3)  Pdyphyidae,  with  numerous  necto- 
calyces; example  Hippopodius,  Slephanopkyts  and  other  genera. 
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Fig.  75. — A.  Physelia,  general  view,  diagrammatic;  B,  cor- 
mtdium  of  Pkysalut;  D,  palpon;  T,  palpacle;  G,  uphon;  GP, 
gonopalpon;  M  <f ,  male  gonophore;  M  3  ,  female  gonophore,  ulti- 
mately set  free. 

III.  Physophorida  (Pkysoneclae  +  Auroneclae,  Haeckel). 
With  an,  apical  pneumatophore,  not  divided  mto  chambers, 
followed  by  a  series  of  nectocalyces  or  bracts. 

A  great  number  of  families  and  eenera  are  referred  to  this  group, 
amongst  which  may  be  mentioned  specially— (1)  Agaimidae,  con- 
taining the  genera  Stephanomia,  Agalma,  Anthemodes,  HaiisUmma, 
&c.;  (2)  Apolemidat,  with  the  genus  ApoUmia  and  its  allies; 
(3)  Forsktdiidae,  with  Forskaiia  and  allied  forms ;  (4)  Physophoridae, 
for  Physophora  (fig.  73)  and  other  senera,  (5)  Anthophysidae,  for 
Anihopkysa,  Alhorybia,  &c.;  and  lastly  the  two  families  (6)  Rhoda- 
lidae  and  (7)  SUpliaiidae  (fig.  74),  constituting  the  group  Auronectae 
of  Haeckel.  The  Auronectae  are  peculiar  deep-sea  forms,  little  known 
except  from  Haeckel's  descriptions,  in  which  the  larfe  pneumato- 
phore has  a  fteculiar  duct,  termed  the  aurophore,  placed  on  its  lower 
side  in  the  midst  of  a  circle  of  swimming-liells. 

IV.  CYSTOPHORiDA(Cyj<o«ectae,  Haeckel).  With  a  very  large 
pneumatophore  not  divided  into  chambers,  but  without  necto- 
calyces or  bracts.     Two  sections  can  be  distinguished,  the 
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Rhizt^hysina,    with   long  tubular    coenosarc-bearing  ordinate 
cormidia,    and    Physalina,    with    compact    coenosarc-bearing 

scattered  cormidia. 

A  type  of  the  Rhizophysina  is  the  genus  Shisophvsa.  The 
Physalina  comprise  the  families  Pkysatidae  and  Epibuiidae,  of 
which  the  types  are  Fkysalia  (figs.  74.  75)  and  Epibtdia,  respectively. 
Physalia,  known  commonly  as  the  Portuguese  man-of-war,  is  re- 
markable for  its  great  size,  its  brilliant  colours,  and  its  terrible  sting- 
ing powers. 

Bibliography, — In  addition  to  the  works  cited  below,  see  the 
general  works  dted  in  the  article  Hydrozoa,  in  some  of  which  very 
full  bibliographies  will  be  found. 
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HTDROHSrUK  (Gr.  Riup,  irater,  and  i^pov,  a.  measure),  an 
instrument  for  determining  the  density  of  bodies,  generally  of 
fluids,  but  in  some  cases  of  solids.  When  a.  body  floats  in  a 
fluid  under  the  action  of  gravity,  the  weight  of  the  body  is  equal 
to  that  of  the  fluid  which  it  displaces  (see  Htosohechanics).  It 
is  upon  this  principle  that  the  hydrometer  is  constructed,  and  it 
obviously  admits  of  two  modes  of  application  in  tbe  case  of  fluids: 
either  we  may  compare  the  weights  of  floating  bodies  which  are 
capable  of  displacing  the  same  volume  of  different  fluids,  or  we 
may  compare  the  volumes  of  the  different  fluids  which  are  dis- 
placed by  the  same  weight.  In  the  latter  case,  the  densities  of 
the  fluicb  will  be  inversely  proportional  to  the  volumes  thus 
displaced. 

The  hydrometer  is  said  by  Synesius  Cyreneus  in  his  fifth  letter 
to  have  been  invented  by  Hypatia  at  Alexandria,'  but  appears 
to  have  been  neglected  until  it  was  reinvented  by  Robert  Boyle, 
whose  "  New  Essay  Instrument,"  as  described  in  the  Pkil.  Trans. 
for  June  1675,  differs  in  no  essential  particular  from  Nicholson's 
hydrometer.  This  instrument  was  devised  for  the  purpose  of 
detecting  counterfeit  coin,  especially  guineas  and  half-guineas. 
In  the  first  section  of  the  paper  {.Phil.  Trans.  No.  115,  p.  339)  the 
author  refers  to  a  glass  instrument  exhibited  by  himself  many 
years  before,  and  "  consisting  of  a  bubble  furnished  with  a  long 
and  slender  stem,  which  was  to  be  put  into  several  liquors,  to 
compare  and  estimate  their  specific  gravities."  This  seems  to 
be  the  first  reference  to  the  hydrometer  in  modem  times. 

Id  fig.  I  C  represents  the  instrument  used  for  guineas,  the 
circular  plates  A  representing  plates  of  lead,  which  are  used  as 
b^ast   when  lighter   coins   than   guineas    aie    examined.     B 

'  Id  Nieholson's  Journal,  m.  8q,  Citizen  Eusebe  Salvertt 
calls  attention  to  the  poem  "  De  Pooderibus  et  Mensuris  "  generally 
ascribed  to  Rhemniua  Fannius  Palaemon,  and  consecjuently  300  years 


re[H«sents  "  a  small  i^ass  instrument  for  estimating  the  specific 
gravities  of  liquors,"  an  account  of  which  was  promised  by  Boyle 
in  the  following  number  of  the  i*W.  Tram.,  but  did  not  appear. 

The  instrument  represented  at  B  (fig.  i),  which  a  copied  from 
Robert  Boyle's  sketch  in  the  Phil.  Trans,  for  1675,  is  generally 
known  as  the  common  hydrometer. 
It  is  usually  made  of  glass,  the  lower 
bulb  being  loaded  with  mercury  or 
small  shot  which  serves  as  ballast, 
causing  the  instrument  to  float  with 
the  stem  vertical.  The  quantity  of 
mercury  or  shot  inserted  depends  upon 
the  density  of  the  liquids  for  which 
the  hydrometer  is  to  be  employed,  it 
being  essential  that  the  whole  of  the 
bulb  should  be  immersed  in  the  heaviest 
liquid  for  which  the  instrument  is  used,  l 
while  the  length  and  diameter  of  the 
stem  must  be  such  that  the  hydro- 
meter will  float  in  the  lightest  liquid 
for  which  it  b  required.  The  stem  is 
usually  divided  into  a  number  of  equal 
parts,  the  divisions  of  the  scale  being 
varied  in  different  instruments,  accord- 
ing to  the  purposes  for  which  they  are 
employed.  [ 

Let  V  denote  the  volume  of  the  in- 
strument immersed  (i.e.  of  liquid  dis- 
placed) when  the  surface  of  the  liquid  in  which  the  hydro- 
meter floats  coincides  with  the  lowest  dividon  of  the  scale,  A  the 
area  of  the  transverse  section  of  the  stem,  I  the  leivth  of  a  scale 
division,  n  the  number  of  divisions  on  the  stem,  and  W  the  weight 
of  the  instrument.  Suppose  the  successive  divisions  of  the  scale  to 
be  numbered  o,  i,  3  .  .  .  n  starting  with  the  lowest,  and  let  if*, 
IB,,  wt .  .  .tn^he  the  weights  of  unit  volume  oF  the  liquids  in  which 

the  hydrometer  sinks  to  the  divisions  o,   I,  2 m  reflectively. 

Then,  by  the  prindpte  of  Archimedes, 


W-lv-1-Jrt.jip,;  or 
w,-W/(V-|-f/A). 
w„~WI{V+nlA), 

or  the  densities  of  the  several  liquids  vary  inversely  as  the  respective 
valumes  of  the  instrument  immersed  in  them;  and,  since  the 
divisions  of  the  scale  correspond  to  equal  increments  of  volume 
immersed,  it  follows  that  the  densities  of  the  several  liquids  in 
which  the  instrument  sinks  to  the  successive  divisions  form  a 
harmonic  series. 

If  V  =  N/A  then  N  expresses  the  ratio  of  the  volume  of  the  instru- 
ment up  to  the  zero  of  the  scale  to  that  of  one  of  the  scaleslivisioas. 
If  we  suppose  the  lower  part  of  the  instrument  replaced  by  a  uniform 
bar  of  tJie  same  sectional  area  as  tbe  Kem  and  of  volume  V,  the 
indications  of  the  instrument  will  be  in  no  respect  altered,  and  the 
bottom  of  the  bar  will  be  at  a  distance  of  N  scale-divisions  below 
the  zero  of  the  scale. 

In  this  case  we  have  «i,—WHN+p)lA;  or  the  density  of  the 
liquid  varies  inversely  as  N-i-^,  that  is,  as  the  whole  number  of 
scale-divisions  between  the  bottom  of  tbe  tube  and  the  plane  of 
flotation. 

If  we  wish  the  succes^ve  divisions  of  the  scale  to  conespond  to 
equal  increments  in  the  density  of  tbe  corresponding  liquids,  then 
the  vcdumes  of  the  instrument,  measured  up  to  the  successive 
divisions  of  the  scale,  must  form  a  series  in  harmonical  progression, 
the  lengths  of  the  divisions  increasing  as  we  go  up  the  stem. 

The  greatest  density  of  the  liq_uid  for  which  the  instrument  de- 
scribed above  can  be  employed  is  W/V,  while  the  least  density  is 
WI(y+nlA).  or  W/(V-f  i),  where  v  represents  the  volume  of  the  stem 
between  the  extreme  divisions  of  the  scale.  Now,  by  increasing  r, 
leaving  W  and  V  unchanged,  we  may  increase  the  range  of  the  instru- 
ment indefinitely.  But  it  is  dear  that  if  we  increase  A,  the  sectional 
area  of  the  stem,  we  shall  diminish  I,  the  length  of  a  scale-division 
corresponding  to  a  given  variation  of  density,  and  thereby  pro- 
portionately diminish  tbe  sensibility  of  the  instrument,  «4iile 
diminishine  the  section  A  will  increase  I  and  proportionate! v  increase 
the  sensibility,  but  will  diminish  the  range  over  which  tne  instru- 
ment can  be  employed,  unless  we  increase  the  length  of  the  stem  in 
the  inverse  ratio  of  the  sectional  area.  Hence,  to  obtain  great 
sensibility  along  with  a  considerable  mnge,  we  require  very  long 
slender  stems,  and  to  these  two  objections  apply  in  addition  to  the 
question  of  portability;  for,  in  the  first  place,  an  instrument  with 
a  very  long  stem  requires  a  very  deep  vessel  of  liquid  for  its  complete 
:__......:„_  — ^_  in  tbe  second  place,  when  most  (J  the  stem  isabow 


Digitizoc  by 


,y(s'6ogIe 


1 62 


HYDROMETER 


the  plane  of  flotation,  the  statHlity  of  the  instrument  when  floating 
will  be  diminished  or  destroyed.  The  various  devices  vhich  have 
been  adopted  to  overcome  this  difficulty  will  be  described  in  the 
account  given  of  the  several  hydrometers  which  have  been  hitherto 
generally  employed. 

The  plan  commonly  adopted  to  obviate  the  necessity  of  incon- 
veniently long  stems  is  to  construct  a  number  of  hydrometers  as 
nearly  alike  as  may  be,  but  to  load  them  differently,  so  that  the  scale- 
divisions  at  the  bottom  of  the  stem  of  one  hydrometer  just  overlap 
those  at  the  top  of  the  stem  of  the  preceding.  By  this  means  a  set 
of  ax  hydrometers,  each  having  a  stem  rather  more  than  5  in.  long, 
will  be  equivalent  to  a  single  hydrometer  with  a  stem  of  30  in. 
But,  instead  of  employing  a  number  of  instruments  differing  only  in 
the  weights  with  which  they  arc  loaded,  we  may  employ  the  same 
instrument,  and  alter  its  weight  either  by  adding  mercury  or  shot  to 
the  interior  (if  it  can  be  opened)  or  by  attaching  weights  to  the  ex- 
terior. These  two  operations  are  not  quite  equivalent,  since  a  weight 
added  to  the  interior  does  not  affect  the  volume  of  liquid  displaced 
when  the  instrument  is  immersed  up  to  a  ^ven  division  of  the  scale, 
while  the  addition  of  weights  to  the  exterior  increases  the  displace- 
ment. This  difficulty  may  be  met,  as  in  Keene's  hydrometer,  by 
having  all  the  weights  of  precisely  the  same  volume  but  of  different 
masses,  and  never  using  the  instrument  except  with  one  of  these 
weights  attached. 

Tlte  first  hydrometer  intended  far  the  determination  of  the 
densities  of  liquids,  and  furnished  with  a  set  of  weights  to  be 
attached    when    necessary,    was    that    con- 
structed by    Mr  Clarke  (instrument -maker) 
and  described  by  J.  T.   Desagulicrs  in  the 
PkUosopkical    Transactions    for    March    and 
April  1730,  No.  413,  p.  278.     The  following 
is    Desaguliers's    account  oi  die  instrument 
(fig.  i):- 
"  After  having  made  several  fruitless  trials 
u^  with  ivory,  because  it  imbibes  spirituous  liquors, 

^  J  P  and  thereby  alters  its  gravity,  he  (Mr  Clarke) 

^^^^^^  at  last  made  a  capper  hydrometer,  represented 

^^^^^^L  in  &E-  ^-  having  a  brass  wire  of  about  i  in.  thick 

^^^^^^1  ^■"K.  through,   and  soldered  into  the  copper 

^^^^^m  ballM.    The  upper  part  of  this  wire  is  filed  flat 

T^^^^r  on  one  side,   for  the  stem  of  the  hydrometer, 

*^^j  with  a  mark  at  m,  to  which  it  sinks  exactly  in 

H        >*\ a   proof  spirits.    There  are  two  other  marks,  A  and 
Wg    L_Ji      ^1   ^^   *"?  ^'"'   bottom  of  the  stem,   to   show 
whether  tne  liquor  be  i^th  above  proof  (as  when 
Fig.  3. — Clarke's   it  sinks  to  A),  or  ^th  under  proof  (as  when  it 
Hydrometer.       emerges  to  B),  when  a  brass  weight  such  as  C 
has  been  screwed  on  to  the  bottom  at  t.    There 
are  a  great  many  such'weights,  of  different  Ates,  and  marked  to  tie 
screwed  on  instead  of  C,  for  liquors  that  differ  more  than  Ath  from 
proof,  90  as  to  serve  for  the  specific  gravities  in  all  such  propor- 
rions  as  relate  to  the  mixture  of  spirituous  liquors,  in  all  the  vancty 
made  use  of  in  trade.     There  are  also  other  balls  for  showing  the 
specific  giavfties  quite  to  common  water,  which  make  the  instrument 
[Krfect  in  its  kino." 

Clarke's  hydrometer,  as  afterwards  constructed  i<xt  the  puiposes 
of  the  excise,  was  provided  with  thirty-two  weights  to  adapt  it  to 
spirits  of  different  specific  gravities,  and  eleven  smaller  weights, 
or  "  weather  weights  "  as  they  were  called,  which  were  attached 
to  the  instntment  in  order  to  correct  for  variations  of  temperature. 
The  weights  were  adjusted  for  successive  intervals  of  5°  F.,  but 
for  degrees  intermediate  between  these  no  additional  correction 
was  applied.  The  correction  for  temperature  thus  afforded  was 
not  sufficiently  accurate  for  excise  purposes,  and  William  Speer 
in  his  essay  on  the  hydrometer  (Tiioch's  Phil.  Mag.,  1802,  vol. 
xiv.)  mentions  cases  in  which  this  imperfect  compensation  led 
to  the  extra  duty  payable  upon  spirits  which  were  more  than  10% 
over  proof  being  demanded  on  spirits  which  were  purposely 
diluted  to  below  10%  over  proof  in  order  to  avoid  the  charge. 
Clarke's  hydrometer,  however,  remained  the  standard  instrument 
for  excise  purposes  from  1787  until  it  was  displaced  by  that  of 

Desaguliers  himself  constructed  a  hydrometer  of  the  ordinary 
type  for  comparing  the  specific  gravities  of  different  kinds  of 
water  (Desaguliers's  Experimental  Philosophy,  ii.  234}.  In 
order  to  give  great  sensibility  to  the  instrument,  the  large  glass 
bait  was  made  nearly  3  in.  in  diameter,  while  the  stem  consisted  of 
a  wire  10  in.  in  length  and  only  ^in,  in  diameter.  Theinstrument 
weighed  4000  grains,  and  the  addition  of  a  grain  caused  it  to 
sink  through  an  inch.    By  altering  the  quantity  of  shot  in  the 


small  batb  the  instrument  could  be  adapted  for  liquids  other  than 

To  an  instrument  constructed  for  the  same  purpose,  but  on  a 
still  larger  scale  than  that  of  DesagiUiers,  A.  Deparcieux  added 
a  small  dish  on  the  top  of  the  stem  for  the  reception  of  the 
weights  necessary  to  sink  the  instrument  to  a  convenient  depth. 
The  effect  of  weights  placed  in  such  a  dish  or  pan  is  of  course 
the  same  as  if  they  were  placed  within  the  bulb  of  the  instrument, 
since  they  do  not  alter  the  volume  of  that  part  which  is  immersed. 

The  first  important  improvement  in  the  hydrometer  after 
its  reinvention  by  Boyle  was  introduced  by  G.  D,  Fahrenheit, 
who  adopted  the  second  mode  of  construction  above  referred  to, 
arranging  his  instrument  so  as  always  to 
dbplace  the  same  volume  of  liquid,  its 
weight  being  varied  accordingly.  Instead  of 
a  scale,  only  a  single  mark  is  placed  upon  the 
stem,  which  is  very  slender,  and  bears  at  the 
top  a  small  scale  pan  into  which  weights  are 
placed  until  the  instrument  sinks  to  the  mark 
upon  its  stem.  The  volume  of  the  displaced 
liquid  being  then  always  the  same,  its  density 
will  be  proportional  to  the  whole  weight 
supported,  that  is,  to  the  weight  of  the 
instrument  together  with  the  weights  required    „  ...  , 

to  be  placed  in  the  scale  pan.  sS-sH^i^ISm 

Nicholson's  hydrometer  (fig.3)  combines  the 
characteristics  of  Fahrenheit's  hydrometer  and  of  Boyle's  essay 
instrument.^     The  following  is  the  description  given  of  it  by 
W.  Nicholson  in  the  Manchester  Memoirs,  ii.  374: — 

"  AA  represents  a  small  scale.  It  may  be  taken  off  at  D.  Dia- 
meter 1 J  in.,  weight  44  grains. 

"  B  a  stem  of  hardened  steel  wire.    Diameter  j-Jg  in. 

"  E  a  hollow  copper  globe.  Diameter  aft  in.  Weight  with  stem 
360  grains. 

'  FF  a  stirrup  of  wire  screwed  to  the  globe  at  C, 

"  G  a  small  scale,  serving  likewise  as  a  counterpoise.  Diameter 
I J  in.    Weight  with  Htirrup  1634  grains. 

"  The  other  dimensions  may  be  had  from  the  drawing,  which  is 
one-sixth  of  the  linear  magnitude  of  the  instrument  itselfT 

"  In  the  construction  it  is  assumed  that  the  upper  scale  shall 
constantly  carry  1000  grains  when  the  tower  scale  is  empty,  and  the 
instrument  sunk  in  distilled  water  at  the  temperature  of  &o*  Fahr, 
to  the  middle  of  the  wire  or  stem.  The  length  of  the  stem  isarbitran', 
as  is  likewise  the  distance  of  the  lower  scale  from  the  suHace  of  the 

K'  ibe.    But,  the  length  of  the  stem  being  settled,  the  lower  scale  may 
made  lighter,  and,  consequently,  the  globe  less,  the  greater  its 
distance  is  taken  from  the  surface  of  the  glotie;  and  the  contrary." 

In  comparing  the  densities  of  different  liquids,  it  is  clear  that 
this  instrument  is  precisely  equivalent  to  that  of  Fahrenheit, 
and  must  be  employed  in  the  same  manner,  weights  being  placed 
in  the  top  scale  only  until  the  hydrometer  sinks  to  the  mark  on  the 
wire,  when  the  specific  gravity  of  the  liquid  will  be  proportional 
to  the  weight  of  the  instrument  together  with  the  weights  in  the 

In  the  subsequent  portion  of  the  paper  above  referred  to, 
Nicholson  explains  how  the  instrument  may  be  employed  as  a 
thermometer,  since,  fiuids  generally  expanding  more  than  the 
solids  of  wliich  the  instrument  is  constructed,  the  instrument 
will  sink  as  the  temperature  rises. 

To  determine  the  density  of  solids  heavier  tlian  water  with  this 
instrument,  let  the  solid  he  placed  in  the  upper  scale  pan,  and  let 
the  weight  now  required  to  cause  the  instrument  to  sink  in  distilled 
water  at  standard  temperature  to  the  mark  B  be  denoted  by  w, 
while  W  denotes  the  weight  required  when  the  solid  is  not  present. 
Then  W~w  is  the  weight  of  the  solid.  Now  let  the  solid  be  placed 
in  the  lower  pan,  care  being  taken  that  no  bubbles  of  air  remain 
attached  to  it,  and  let  Vi  t>e  the  weight  now  reouired  in  the  scale  pan. 
This  weight  will  exceed  ro  in  consequence  of  tne  water  displaced  by 
the  solid,  and  the  weight  of  the  water  thus  displaced  will  be  toi-w, 
which  is  therefore  the  weight  of  a  volume  of  water  equal  to  tliat  of 
the  solid.  Hence,  since  the  weight  of  the  solid  itself  is  W-w,  its 
density  must  be  (W^)/(u(i-w). 

The  above  example  illustrates  how  Nicholson's  or  Fahrenheit's 
hydrometer  may  be  employed  as  a  weiring  machine  for  small 
weights. 

In  all  hydrometers  in  which  a  part  only  of  the  instrument 
'  Nithohon's  Jonrnal,  vol.  i.  p.  iii,  footnote. 
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is  immersed,  there  is  a  liability  to  error  in  consequence  of  the 
surface  tension,  of  capillary  action,  as  il  is  frequently  called,  alon  z 
the  line  of  contact  of  the  instrument  and  the  surface  of  the  liquid 
(see  Capillary  Action).  This  error  diminishes  as  the  diameter 
of  the  stem  is  reduced,  but  b  sensible  in  the  case  of  the  thinnest 
Etem  which  can  be  employed,  and  is  the  chief  source  of  enor  is 
the  employment  of  Nicholson's  hydrometer,  which  otherwise 
would  be  an  instrument  of  extreme  delicacy  and  precision. 
The  following  is  Nicholson's  statement  on  this  point: — 

"  One  €)i  the  greatest  difilicultieB  which  attends  hydroBtatical 
experimentb  arises  from  the  attraction  or  repulsion  that  obtains  at 
the  surface  of  the  water.  After  trying  many  experiments  to  obviate 
the  irregularitieB  arisinK  from  this  cause,  I  6nd  reason  to  prefer  the 
dmple  one  of  carefully  wiping  the  whole  instrument,  and  especially 
the  stem,  with  a  clean  doth.  The  wc^hts  in  the  dish  must  not  be 
esteemed  accurate  while  there  is  either  a  cumulus  or  acavityinthe 
water  round  the  stem." 

It  ia  possible  by  applying  a  little  oil  to  the  upper  part  of  the 
bulb  of  a  common  or  oi  a  Sikes's  hydrometer,  and  carefully 
placing  it  in  pure  water,  to  cause  it  to  float  with  the  upper  part 
of  the  bulb  and  the  whole  of  the  stem 
emerging  as  indicated  in  fig.  4,  when  it 
ought  properly  to  sink  almost  to  the  top 
of  the  stem,  the  surface  tension  of  the 
water  around  the  circumference  of  the 
circle  of  contact,  AA',  providing' the 
additional  support  required. 

The  universal  hydrometer  of  G.  Atkins, 
described  in  the  Phiii  Mag.  for  1808, 
xxxi.  35^,  is  merely  Nicholson's  hydro- 
meter with  the  screw  at  C  project! ne 
through  the  collar  into  which  it  ia  screwed, 
and  terminating  in  a  sharp  point  above  the 
cup  G.  To  this  point  soft  bodies  lighter 
than  water  (which  would  float  if  placed  in 
the  cup)  could  be  attached,  and  thus  com- 
pletely immersed.  Atkins's  instrument  wa.1 
constructed  10  as  to  weigh  700  grains,  and 
when  immersed  to  the  mark  on  the  stem 
in  distilled  water  at  60°  F.  it  carried  300 
grains  in  the  upper  dish.  The  hydrometer 
therefore  displaced  1000  grains  of  distilled 
water  at  6o'F.and  hence  the  specific  gravity 
of  any  other  liquid  was  at  once  indicated 
by  adding  700  to  the  number  of  grj 


:Fig.  4. 
n  the  si 


to  differences  of  ^th  of  a  grain  in  the  weight  of  the  .     . 

The  "  Gravimeter,"  constructed  by  Citiien  Guyton  and  described 
in  Nichohon's  Jmirnai,  410,  i.  no,  differs  from  Nicholson's  instru- 
ment in  being  constructed  of  glass,  and  having  a  cylindrical  bulb 
about  31  centimetres  in  length  and  33  millimetres  indiameter. 
Its  weight  ia  bo  adjusted  that  an  additional  weight  of  5  grammes 
must  be  placed  in  the  upper  pan  to  cause  the  instrument  to  sink 
to  the  mark  on  the  stem  in  aistilled  water  at  the  standard  temperature. 
The  instrument  Is  provided  with  an  additional  piece,  or  "  plongeur," 
the  weight  of  which  exceeds  5  grammes  by  the  weight  of  water  which 


o  constructed  as  to  weigh  5  grammcf 


it  displaces;  that  is  to  say,  it  is  „    _  „ 

in  water,  and  consists  of  a  glass  envelope  filled  with  mercury, 
clear  that  the  effect  of  this  "  plongeur,"  when  placed  in  the  lower 
pan,  is  exactly  tlie  same  as  that  of  tne  5  gramme  weight  in  the  upper 
pan.  Without  the  extra  5  grammes  the  instrument  weighs  about  30 
grammes,  and  therefore  floats  in  a  liquid  of  specific  gravity  -S. 
Thus  deprived  of  its  additional  weight  it  may  be  used  for  spirits. 
To  use  the  instrument  for  liquids  of  much  greater  density  than 
water  additional  weights  must  be  placed  in  the  upper  pan,  and  the 
"  ploi^ur  "  ia  then  placed  in  the  lower  pan  for  the  purpose  of  giving 
to  the  instrument  the  requisite  stability. 

Charles's  balance  areometer  is  similar  to  Nicholson's  hydrometer, 
except  that  the  lower  basin  admits  of  inversion,  thus  enabling  the 
instrument  to  be  employed  for  solids  lighter  than  water,  the  in- 
verted basin  serving  the  same  purpose  as  the  pointed  screw  in 
Atkins's  modiAcatbn  of  the  instrument. 

Adie's  slidii^  hydrometer  is  of  the  ordinary  form,  but  can  be 
adjusted  tor  liquids  of  widely  differinf  specific  gravities  by  drawing 
out  a  sliding  tube,  thus  changing  the  volume  of  the  hydrometer 
while  its  weight  remains  constant. 

The  hydrometer  of  A.  Baum6,  which  has  been  extensively  used  in 
France,  consists  of  a  common  hydrometer  graduated  in  the  following 
manner.  Certain  fixed  points  were  first  determined  upon  the  stem 
of  the  instrument.  The  first  of  these  was  found  by  immersing  the 
hydrometer  inpure  water,  and  marldne  the  stem  at  the  level  of 
the  surface.  This  formed  the  zero  of  the  scale.  Fifteen  standard 
solutions  of  Dure  common  salt  in  water  were  then  prepared,  contain- 


ing respectively  1,  2,  3,  .  .  .  isy„  (by  weight)  of  dry  salt.  The 
hydrometer  was  piung^  in  these  solutions  m  order,  and  the  stem 
havii^  been  marked  at  the  several  surfaces,  the  degrees  ao  obtained 
numberedi,2',3,  ...  15.    Theaedegrecs  were,  when  necessary. 


the  determination  of  densities  exceeding  that  of  water  was  called  the 
hydrometer  for  salts. 

The  hydrometer  intended  for  densities  teas  than  that  of  water, 
or  the  hydrometer  for  spirits,  is  constructed  on  a  riroilar  principle. 
The  instrument  ia  so  arranged  that  it  floats  in  pure  water  with 
most  of  the  stem  above  the  surface.  A  solution  containing  10% 
of  pure  salt  is  used  to  indicate  the  zero  of  the  scale,  and  the  point  at 
which  the  instrument  fioats  when  immersed  in  distilled  water  at 
10°  R,  (54^'  F.)  is  numbered  10.  Equal  divisions  are  then  marked 
off  upwards  along  the  stem  as  far  as  the  50th  degree. 

The  densities  corresponding  to  the  several  degrees  of  BaumA's 
hydrometer  are  given  by  Nicholson  (JountoJ  of  Philosophy,  i.  69)  as 
follows : — 


Baumi's  Hydr^ 

ntler  for  spirits.    Temptrature  i 

0°  R. 

Degrees. 

Density. 

Degrees. 

Density. 

Degrees. 

Density. 

10 

1000 

21 

■9aa 

-661 

■990 

■915 

32 

■985 

=3 

■909 

33 

■853 

13 

■977 

24 

■903 

34 

14 

.970 

25 

35 

■833 

17 

■949 

36 

38 

•8*7 

18 

39 

•874 

-Sia 

19 

:?S 

30 

■867 

40 

■817 

Baumi's  HydremeUr  for  Sails. 
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Density.    Degrees.    DenMty. 


Cartier's  hydrometer  was  very  umilar  to  that  of  Baum^,  Cartier 
having  been  employed  by  the  latter  to  construct  his  instruments  for 
the  French  revenue.    The  point  at  which  the  instrument  floated  in 
distilled  water  was  marked  10°  by  Cartier,  and  30° 
on  Cartier's  scale  corresponded  to  ^3*  on  Baumi's. 

Perhaps  the  main  object  for  which  hydrometers 
have  been  constructed  is  the  determination  of  the 
value   of   spirituous  liquors,   chiefly   for   revenue 

Eurpoaes.  To  this  end  an  immense  variety^  of 
ydrometers  have  been  devised,  differing  mainly 
in  the  character  of  their  scales. 

In  Spcer's  hydrometer  the  stem  has  the  form 
of  an  octagonal  prism,  and  upon  each  of  the  eight 
facea  a  scale  is  en^ved,  indicating  the  percentage 
strength  of  the  spirit  corresponding  to  the  several 
divisions  of  the  scale,  the  eight  scales  being 
adapted  respectively  to  the  temperature  35°,  ^O  , 
45",  50°,  55  ,  60°,  65°  and  70°  F.  Four  smalt  pins, 
which  can  be  inserted  into  the  counterpoise  of  the 
instrument,  serve  to  adapt  the  instrument  to  the 
temperatures  intermediate  between  those  for  which 
the  scales  are  constructed.  William  Speer  was 
supervisor  and  chief  assayer  of  spirits  in  the  port 
of  Dublin.  For  a  more  complete  account  of  this 
instrument  see  Tilloch's  Phil.  Mag.,  xiv.  151, 

The  hydrometer  constructed  by  Jones,  of  Hol- 
born,  consists  of  a  spheroidal  bulb  with  a  rec- 
tangular stem    (fig.   5).      Between  the   bulb   and 
counterpoise    ia    placed    a    thermometer,   which 
serves  to  indicate  the  temperature  of  the  liquid, 
and  the  instrument  is  provided  with  three  weights 
which  can  be  attached  to  the  top  of  the  stem.    On 
the  four  sides  of  the  stem  AD  are  engraved  four 
scales  corresponding  respectively  to  the  unloaded   Fig.  5. — Jones's 
instrument,  and  to  the  instrument  loaded  with  the      Hydrometer. 
respective  weights.    The  instrument  when  unloaded 
serves  for  the  range  from  74  to  47  over  proof;  when  loaded  with  the 
first  weight  it  indicates  from  46  to  13  over  proof,  with  the.  second 
H'cight  froTn  1%  over  proof  to  39  under  proof,  and  with  the  third 
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from  29  under  proof  __  ^  _. 

which  IB  marked  Wat  the  bottom  (ri  the  fourth  scale.  . 

Btera  AD  is  ahown  in  fig.  5,  the  other  three  in  bg,  6.  The  thermo- 
meter ia  fdso  provided  with  four  scaJes  correspoiidiaK  to  the  scales 
above  mentioned.    Each  scale  has  ita  zero  in  the  middle  correspond- 

®^^  ii^  to  60°  F.  li  the  mercuiy  in  the  thermo- 
/X^  fn\  meter  stand  above  this  zero  the  spirit  must 
\ZJ  \ZJ  ^  reckoned  weaker  than  the  hydrometer  in- 
dicates by  the  number  on  the  thennometer 
acale  level  with  the  top  of  the  mercury,  while 
if  the  thermometer  indicate  a  temperature 
lower  than  the  zero  of  the  scale  (60  F.J  the 
spirit  must  be  reckoned  stronger  by  the  scale 
reading.  At  the  side  oi  each  of  the  four 
scales  on  the  stem  of  the  hydrometer  is  en- 
graved a  set  of  small  numb^  indicating  the 
contraction  in  volume  which  would  be  expeii- 
enced  if  the  requisite  amgunt  of  water  (or 
spirit}  were  added  to  bring  the  sample  tested 
to  the  proof  strength. 

The  hydrometer  constructed  by  Dicas  of 
Liverpool  is  provided  with  a  sliding  scale  which 
r  ic.  o.  can  be  adjusted  for  different  temjieratures,  and 

which  also  indicates  the  contraction  in  volume 
incident  on  briimng  the  spirit  to  proof  strength.  It  ia  provided 
with  thirty-six  different  weights  which,  with  the  ten  divisions  on  the 
stem,  form  a  scale  from  o  to  ^70.  The  employment  of  so  many 
weights  renders  the  instrument  ill-adapted  for  practical  work  where 
speed  is  an  object. 

This  instrument  was  adopted  by  the  United  States  in  1790,  but 
was  subsequently  discarded  by  the  Internal  Revenue  Service  for 
another  type.  In  this  latter  form  the  observations  have  to  be  made 
at  the  standard  temperature  of  60"  F.,  at  which  the  graduation  loo 
corresponds  to  prool  spirit  and  200  to  absolute  alcohol.  The  need 
of  adjustable  weights  is  avoided  by  employing  a  set  of  five  instru- 
ments, graduated respectivelyo''-ioo'',8o  -120°,  ioo''-iao'',  i3O°-i70°. 
i6o°-20o''.  The  reading  gives  tne  volume  of 
proof  spirit  equivalent  to  the  volume  of  liquor; 
thus  the  readings  80'  and  120°  mean  that  loo 
volumes  of  the  test  liquors  contain  the  same 
amount  of  absolute  alcohol  as  80  and  120 
volumes  of  proof  spirit  respectively.  Proof 
spirit  is  defined  in  the  Umted  States  as  a 
mixture  of  alcohol  and  water  which  contains 
equal  volumes  of  alcohol  and  water  at  60"  F., 
the  alcohol  having  a  specific  gravity  of  0-7939 
at  60°  as  compart  with  water  at  its  maximum 
density.  The  specific  gravity  of  proof  spirit  is 
o-?3353  «  60  .  ana  i«>  volumes  of  the 
mixture  is  made  from  jo  volumes  ol  nbsolute 
alcohol  and  ^-71  volumes  of  water. 

Quin's  universal  hydrometer  is  described  in 
the  Transacliotu  of  the  Society  of  Arts,  viii. 
p8.  It  is  provided  with  a  sliding  rule  to  adapt 
tt  to  different  temperatures,  and  nas  four  scales, 
one  of  which  is  graduated  for  spirits  and  the 
other  three  serve  to  show  the  strengths  of 
worts.  The  peculiarity  of  the  instrument  con- 
sists in  the  pyramidal  form  ^ven  to  the  stem, 
which  renders  the  scale-diviMons  more  nearly 
equal  in  length  than  they  would  be  on  a  pris- 


d   in   Nicholsons   Journal,    8vDj    u. 

I  made  of  brass,  and  is  provided 
with  a  spheroidal  bulb  the  axis  of  which  is 
2  In.  in  length,  the  conjugate  diameter  being  ti 
in.  The  whole  length  of  the  instrument  is 
8  in.,  the  stem  square  of  about  ^-in.  side,  and  the 
weight  about  400  grains.  It  is  provided  with 
four  weights,  marked  i,  2,  3,  4,  and  weighing 
respectively  ao,  40,  61  and  84  grains,  which 
be  attached  to  the  shank  of  tne  i— • 


FiG.  7. — Atkins's  stem  contains  fifty-five  diviaons,  the  top  and 
Hydrometer.  bottom  being  marKed  O  or  zero  and  the  alter- 
nate intermediate  divisions  (of  which  there  are 
twenty-six)  being  marked  with  the  letters  of  the  alphabet  in  order. 
The  four  weights  are  so  adjusted  that,  if  the  instrument  floats  with 
the  stem  emerging  as  far  as  the  lower  division  o  with  one  of  the 
we^hts  attached,  then  replacing  the  weight  by  the  next  heavier 
causes  the  instrument  to  sink  through  the  whole  length  of  the  scale 
to  the  upper  division  o,  and  the  first  wdght  produces  the  same  effect 
when  applied  to  the  naked  instrument.  The  stem  is  thus  virtually 
extended  to  five  times  its  length,  and  the  number  of  divirions  in- 
creased practically  to  27a.  When  no  weight  is  attached  the  instru- 
ment indicates  densities  from  806  to  -843;  with  No.  I  it  registers 
from  '843  to  -380,  with  No.  2  from  -880  to  -918,  with  No.  3  from  918 
to  -958,  and  with  No.  4  from  -958  to  I'ooo,  the  temperature  being 


55°  F.  It  will  thus  be  seen  that  the  whole  length  of  the  stem  corre- 
sponds to  a  difference  of  density  of  about  -04,  and  one  division  to 
aoout  '00074,  indicating  a  difference  of  littie  more  than  1%  in  the 
strength  of  any  sample  of  spirits. 

The  instrument  is  provided  with  a  sliding  rule,  with  scales  corre- 
sponding to  the  several  weights,  which  indicate  the  specific  grasity 
corresponding  to  the  several  divisions  of  the  hydrometer  scale  com- 
pared with  water  at  55°  F.  The  slider  upon  the  rule  serves  to  adjust 
the  scale  for  different  temperatures,  anci  then  indicates  the  strenrth 
of  the  spirit  in  percentages  over  or  under  ^pof.  The  slider  is  also 
provided  with  scales,  marked  respectively  Dicas  and  Clarke,  which 
serve  to  show  the  readings  which  would  have  been  obtained  had  the 
instruments  of  those  makers  been  employed.  The  line  on  the  scale 
marked  "  concentration "  indicates  the  diminution  in  volume 
consequent  upon  reducing  the  sample  to  proof  strength  (if  it  is  over 
proof,  O.P.)  or  upon  reducing  proof  spirit  to  the  strength  of  the 
sample  (if  it  is  wider  proof,  U)P,).  By  applying  the  several  w^hts 
in  succession  in  addition  to  No.  4  the  instrument  can  be  employed  for 
liquids  heavier  than  water;  and  graduations  on  the  other  tntee  sides 
of  the  stem,  together  with  an  additional  slide  rule,  adapt  the  instru- 
ment for  the  determination  of  the  strength  of  worts. 

Atkins  subsequently  modified  the  instrument  (Nicholson's  Journal, 
8vo,  iii.  ^0)  by  constructing  the  different  weights  of  different 
shapes,  VIZ.  ciicular,  square,  triangular  and  pentagonal,  instead 
of  numbering  them  I,  2,  3  and  4  respectively,  a  figure  of  the 
weight  being  stamped  on  the  sliding  rule  opposite  to  every  letter  in 
the  series  to  which  it  belongs,  thus  dimimsning  the  probability  of 
mistakes.  He  also  replaced  the  letters  on  the  stem  oy  the  corre- 
sponding specific  gravities  referred  to  water  as  unity.  Further 
information  concerning  these  instruments  and  the  state  of  hydro- 
metry  in  1803  will  be  found  in  Atkins's  pamphlet  On  the  Emotion 
beheeen  the  SbaAjic  Gra»iiies  and  the  Strength  of  Spirituous  Liquors 
(1803);  or  PM.  Mag.  xvi.  26-33,  205-212,  305-312;  xvii.  204-210 
and  329-34' ■ 

In  Gay-Lussac'a  alcoholometer  the  acale  is  divided  into  lOO  parts 
corresponding  to  the  presence  of  1,  2,.,.%  by  volume  of  alcohol  at 
1^°  C,  the  highest  division  of  the  scale  corresponding  to  the  purest 
alcohol  he  could  obtain  (density  ■7947)  ana  the  lowest  division 
corresponding  to  pure  water.  A  table  provides  the  necessary 
corrections  for  other  temperatures. 

Tralles's  hydrometer  differs  from  Gay-Lussac's  only  in  being 
graduated  at  4"  C.  instead  of  15°  C,  and  taking  alcohol  of  density 
'7939  at  15-5°  C.  for  pure  alcohol  instead  of  -7947  as  taken  by  Gay- 
Lussac  (Keene's  Handbook  of  Hydrometry). 

In  Beck's  hydrometer  the  zero  of  the  scale  corresponds  to  denu'ty 
i-ooo  and  the  division  30  to  density  -850,  and  equal  divisions  on 
the  scale  are  continued  as  far  as  is  reouiied  in  both  directions. 

In  the  centesimal  hydrometer  of  Francceur  the  volume  of  the 
stem  between  successive  divisions  <rf  the  scale  is  always  i^th  of  the 
whole  volume  immersed  when  the  instrument  floats 
in  water  at  4"  C.  In  order  to  graduate  the  stem 
the  instrument  is  first  weighed,  then  immersed  in 
distilled  water  at  4°  C,  and  the  line  of  flotation 
marked  zero.  The  first  degree  is  then  found  by 
placing  on  the  top  of  the  stem  a  weight  etjual  to 
iJeth  of  the  weight  of  the  instrument,  which  in- 
creases the  volume  immersed  by  jloth  of  the  original 
volume.  The  addition  to  the  top  of  the  stem  of  ' 
successive  weights,  each  ,Uth  of  the  weight  of  the 
instrument  'ta^  serves  to  determine  the  succes- 
sive d^rees.  The  length  of  100  divisions  of  the 
scale,  or  the  length  of  the  uniform  stem  the  volume 
of  which  would  oe  equal  to  that  of  the  hydrometer 
up  to  the  zero  graduation,  Francceur  called  the 
"  modulus  "  of  the  hydrometer.  He  constructed 
his  instruments  of  glass,  using  different  instruments  , 
for  different  portions  of  the  scale  (Francceur,  TraitS  \ 
d'nriomitrie,  Paris,  1842). 

Dr  Bori^s  of  Montpellier  constructed  a  hydro 
meter  which  was  based  upon  the  results  of  his 
experiments  on  mixtures  of  alcohol  and  water. 
The  interval  between  the  points  corresponding  to 
pure  alcohol  and  to  pure  water  Bori^  divided 
into  100  equal  parts,  though  the  stem  was  pro-Fic.8. — Sikes's 
longed  so  as  to  contain  only  10  of  these  divisions,  Hydrometer, 
the  other  90  being  provided  for  by  the  addition  of  9 
w^hts  to  the  bottom  of  the  instrument  as  in  Clarite'a  hydrometer. 

Tne  instrument  which  has  now  been  exclusively  used  for  revenue 
purposes  for  nearly  a  century  is  that  associated  with  the  name  of 
Bartholomew  Sikes,  who  was  correspondent  to  the  Board  of  Excise 
from  1774  to  1783,  and  for  some  time  collector  of  excise  for  Hertford- 

Sikes's  hydrometer,  on  account  of  its  similarity  to  that  of  Borife, 
appears  to  have  been  borrowed  from  that  instrument.  It  is  made 
of  gilded  brass  or  silver,  and  consists  of  a  spherical  ball  A  ^fig.  8), 
I'S  in.  in  diameter,  below  which  is  a  weight  B  connected  with  the 
ball  by  a  short  conical  stem  C.  The  stem  D  is  rectangular  in  section 
and  about  3}  in.  in  length.  This  is  divided  into  ten  equal  parts,  each 
of  which  is  subdivided  into  five.  As  in  Bonus's  in;' 
of  9  weights,  each  of  the  form  shown  at  E,  serves  t( 


'S 


Inir 


% 


rves  tae^nd  the  sc^ 
=  by  Google 


HYDROPATHY 


165 


to  100  principal  divUtoos.  In  the  centre  o(  each  weight  is  a  hole 
capable  at  admittini;  the  lowest  and  thickest  end  of  the  conical  stem 
C,  and  a  slot  is  cut  into  it  just  wide  enoueh  to  allow  the  upper  part 
<rf  the  cone  to  pass.  Each  weight  can  thus  be  dropped  on  to  the 
lower  stem  m  as  to  rest  on  the  counterpoise  B.  The  weights  arc 
marked  10,  30,  .  .  .  90;  and  in  using  the  instrument  that  weight 
must  be  selected  which  will  allow  it  to  float  in  the  liquid  with  a. 
portion  only  of  the  stem  submersed.  Then  the  reading  of  the  scale 
at  the  line  of  fiotatton,  added  to  ttie  number  on  the  weight,  gives  the 
reading  required.  A  small  supernumentry  weight  F  is  added,  which 
can  be  placed  upon  the  top  of  the  stem.  F  is  so  adjusted  that  when 
the  60  weight  is  placed  on  the  lower  stem  the  instrument  sinks  to 
the  same  point  in  distilled  water  when  F  is  attached  aa  in  ptoof 
spirit  when  F  is  removed.  The  best  instruments  are  now  constructed 
for  revenue  purposes  of  silver,  heavily  gilded,  because  it  was  found 
that  saccharic  acid  contained  in  some  spirits  attadced  brass  behind 
the  ffUding. 

The  followii^  table  gives  the  specific  gravities  corresponding  to  the 
principal  gcaduationt  on  Sikes's  hydrometer  at  60°  F.  and  62'  P., 
togetnM  with  the  correspondii^  strengths  of  spirits.   The  latter  -  — 


o  much  in  the  hydrometer  as  in 


bSMed  upon  the  tables  of  Charles  Gilpin,  clerk  to  the  Royal  Society, 
for  which  the  reader  is  referred  tothePAii.  Tratu.  for  1794-  Gilpin  s 
work  is  a  modd  for  its  accuracy  and  thoroughness  of  detail,  and  his 
results  have  scarcely  been  improved  upon  by  more  recent  workers. 
The  merit  of  Sikes's  system  lies  ""•■  •"  """-ii  ■"  t-Ki.  t, 
'  '  'Stem  of  tabler  ' 
«  converted  ii 


Itt-S 


In  the  above  table  for  Sikes's  hydrometer  two  densities  are  given 
corresponding  to  each  of  the  degrees  ao,  30,  40,  50,  60,  70,  80  and  00, 
indicating  that  the  successive  weights  belonging  to  the  particular 
instrument  for  which  the  table  has  been  calculated  do  not  quite 
agree.  The  discrepancy,  however,  does  not  produce  any  sensibh 
error  in  the  strengtn  of  the  corresponding  spirit. 

A  table  which  indicates  the  weight  per  gallon  of  spirituous  liquors 
for  every  d^rce  of  Sikes's  hydrometer  is  printed  in  13  and  24  Vict.  c. 
114,  schedule  B.  This  table  differs  slightly  from  that  riven  above, 
which  has  been  abridged  from  the  table  given  in  Keene  s  Handbook 
<tf  Hyiromttry,  apparently  on  account  of  the  equal  divisions 


Sikes's  scale  having  been  taken  as  corresponding  to  equal  increments 
of  density. 

Sikes's  hydrometer  was  established  for  the  purpose  of  collecting 
the  revenue  of  the  United  Kingdom  by  Act  of  Parliament,  56  Geo. 
III.  c.  140,  by  which  it  was  enacted  that  "  all  spirits  shall  be  deemed 
and  taken  to  be  of  the  degree  of  strength  which  the  said  hydrometers 
called  Sikes's  hydrometers  shall,  upon  trial  by  any  officer  or  officers 
of  the  customs  or  excise,  denote  such  spirits  to  be."  This  act  came 
intoforceon  January  5,  iSi7,and  was  to  have  remained  in  force  until 
August  1, 1818, but  was  repealed  by  sSGeo.III.c.38,whichestablislied 
Sikes's  hydrometer  on  a  permanent  footiiu.  By  3  and  4  Will.  )V. 
c.  52,  I  133,  it  was  further  enacted  that  the  same  instruments  and 
methods  should  be  employed  in  determining  the  duty  upon  im- 
ported spirits  as  should  in  virtue  rf  any  Act  of  Parliament  be  em- 
ployed in  the  determination  of  the  duty  upon  spirits  distilled  at 
home.  It  bthepracticeoftheofhcersof  the  inland  revenue  to  adjust 
Sikes'shydrometerat  62°  F.,  that  being  the  temperature  at  which  the 
imperial  gallon  is  defined  as  containing  10  lb  avoirdupois  of  distilled 
water.  The  specific  gravity  of  any  sample  of  spirits  thus  determined, 
when  multiplied  by  ten,  gives  the  weight  in  pounds  per  imperial 
gallon,  and  the  weight  of  any  bulk  of  spirits  divided  by  this  number 
gives  its  volume  at  once  in  imperial  gallons. 

Mr  (afterwards  ColonelJ  J.  B,  Keene,  of  the  Hydrometer  Office, 
London,  has  constructed  an  instrument  after  the  model  of  Skes's, 
but  provided  with  twelve  weights  of  different  masses  but  equal 
volumes,  and  the  instrument  is  never  used  without  having  one  of 
these  attached.  When  loaded  with  either  of  the  lightest  two  weights 
the  instrument  is  specifically  lighter  than  Sikes's  hydrometer  when 
unloaded,  and  it  may  thus  be  used  for  specific  gravities  as  low  as 
that  of  absolute  alct^ol.  The  volume  of  each  weight  beins  the  same, 
the  whole. volume  immersed  is  always  the  same  when  it  fbats  at  the 
same  mark  whatever  we^ht  may  be  attached. 

Besides  the  above,  many  hydrometers  have  been  emplwed  for 
special  purposes.  Twaddell's  hydrometer  is  adaptnl  for  densities 
greater  than  that  of  water.  The  scale  is  so  arranged  that  the  reading 
multiplied  by  5  and  added  to  1000  eives  the  specific  gravity  with 
reference  to  water  as  1000.  To  avoid  an  inconveniently  long  stem, 
difierent  instruments  are  employed  tor  different  parts  of  the  scale 
as  mentioned  above. 

The  lactometer  constructed  by  Dicas  of  Liverpool  is  adapted  for 
the  determination  of  the  quality  of  niilk.  It  resembles  Sikes's 
hydrometer  in  other  respects,  but  >s  provided  with  eight  weights. 
It  is  also  provided  with  a  thermometer  and  slide  rule,  to  reduce  the 
readings  to  the  standard  temperature  of  55°  F.  Any  determinarion 
of  density  can  be  taken  only  as  affording  prima  facte  evidence  of  the 
quality  of  milk,  as  the  removal  of  cream  and  the  addition  of  water  are 
operations  which  tend  to  compensate  each  other  in  their  influence  on 
the  denMty  of  the  liquid,  so  that  the  lactometer  cannot  be  regarded 
as  a  reliable  instrument. 

The  marine  hydrometers,  as  supplied  by  the  British  povenuncnt 
to  the  royal  navy  and  the  merchant  manne,  are  glass  instrvments 
irith  slender  stems,  and  generally  serve  to  indicate  specific  gravities 
from  i-ooo  to  1-040.  Before  being  issued  they  are  compared 
with  a  standard  instrument,  and  their  errors  determined.  They 
are  employed  for  taking  observations  of  the  density  of  sea-water. 

The  sahnometer  is  a  hydrometer  originally^  intended  to  indicate 
the  strength  of  the  brine  in  marine  boilers  in  which  sea-water  is 
employed.  Saunders's  salinometer  consists  of  a  hydrometer  which 
floats  in  a  chamber  throu^  which  the  water  from  the  boiler  is 
allowed  to  flow  in  a  gentle  stream,  at  a  temperature  of  200'  F. 
The  peculiarity  of  the  instrument  consists  in  tne  stream  of  water, 
as  it  enters  the  hydrometer  chamber,  being  made  to  impinge  against 
a  disk  of  metal,  by  which  it  is  broken  into  drops,  thus  liberating  the 
steam,  which  would  otherwise  disturb  the  instrument. 

The  use  of  Sikes's  hydrometer  necessitates  the  employment  of  a 
considerable  ({uantity  of  spirit.  For  the  testing  of  spirits  in  bulk  no 
more  convenient  instrument  has  been  dei-ised,but  where  very  small 
quantities  are  available  more  suitable  laboratory  methods  must  be 
adopted. 

In  England,  the  Finance  Act  1907  {j  Ed.  VII.  c.  13),  section  4, 
provides  as  follows:  (i)  The  Commissioners  (A  Customs  and  the 
Commissioners  of  Inland  Revenue  may  jointly  make  regulations 
authorizing  the  use  of  any  means  described  in  the  regulations  for 
ascertaining  for  any  purpose  the  strength  or  weight  of  spirits.  (3) 
Where  under  any  enactment  Sykes's  {sk)  Hydrometer  is  directed  to 
be  used  or  may  be  used  for  the  purpose  of  ascertaining  the  strength 
or  weight  of  spirits,  any  means  so  authorized  by  regulations  may  be 
used  instead  of  Sykes's  Hydrometer  and  references  to  Sykes's  Hydro- 
meter in  any  enactment  shall  be  construed  accordingly.  (3)  Any 
regulations  made  under  this  section  shall  be  published  in  the  London, 
Edinbui^h  and  Dublin  Gaiette,  and  shall  take  effect  from  the  date  of 

Rublication,  or  such  later  date  as  may  be  mentioned  in  the  regulations 
ir  the  purpose.  (4)  The  expression  "  spirits  "  in  this  section  has  the 
same  meaning  as  in  the  Spirits  Act  1880.  (W,  G.) 

HTDROPATHT,  the  name  given,  from  the  Greek,  to  the 
"  water-cure,"  or  the  treatment  of  disease  by  water,  used 
outwardly  and  inwardly.  Like  many  descriptive  names,  the 
word  "  hydropathy  "  b  defective  and  even  misleading,  the  active 
agents  in  the  treatment  being  heat  and  cold^of  which  water 
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ts  little  more  than  the  vehicle,  and  not  the  only  one,  Thenno- 
therapeutics  (or  thermo therapy)  b  a  term  less  open  to  objection. 

Hydropathy,  as  a  fonnal  system,  dates  from  about  iSig, 
when  Vincenz  Priessnitz  (1801-1851),  a  fanner  of  Grafenberg 
in  Silesia,  Austria,  began  his  public  career  in  the  paternal 
homestead,  extended  so  as  to  accommodate  the  increasing 
numbers  attracted  by  the  fame  of  his  cures.  Two  English 
works,  however,  on  the  medical  uses  of  water  had  been  translated 
into  German  in  the  century  preceding  the  rise  of  the  movement 
under  Priessnitz.  One  of  these  was  by  Sir  John  Floyer  (1649- 
1734),  a  physician  of  Lichfield,  who,  struck  by  the  remedial  use 
of  certun  springs  by  the  neighbouring  peasantry,  investigated 
the  history  of  cold  bathing,  and" published  in  1702  his  "'ivxpo- 
'Souaia,  or  the  History  of  Cold  Bathing,  both  Ancient  and  Modern." 
The  book  ran  through  six  editions  within  a  few  years,  and  the 
translation  was  largely  drawn  upon  by  Dr  J.  S.  Hahn  of  Silesia, 
in  a  work  published  in  1738,  On  the  Healing  Virtues  of  Cold 
Water,  Inwardly  and  Outwardly  applied,  as  proved  by  Experience. 
The  other  work  was  that  of  Dr  James  Currie  (1756-1805)  of 
Liverpool,  entitled  Medical  Reports  on  the  Effects  of  Water,  Cold 
and  Warm,  as  a  remedy  in  Peters  and  other  Diseases,  published 
in  1797,  and  soon  after  translated  into  German  by  Michaelis 
(1801)  and  Hegewisch  (1807).  It  was  highly  popular, -and  first 
placed  the  subject  on  a  scientific  basis.  Hahn's  writings  had 
meanwhile  created  much  enthusiasm  among  his  countrymen, 
societies  having  been  everywhere  formed  to  promote  the  medicinal 
and  dietetic  use  of  water;  and  in  1804  Professor  Ortel  of  Anabach 
republished  them  and  quickened  the  popular  movement  by 
unqualified  commendation  of  water  drinldng  as  a  remedy  for  all 
diseases.  In  him  the  rising  Priessnitz  found  a  zealous  advocate, 
and  doubtless  an  instructor  also. 

At  Grafenberg,  to  which  the  fame  of  Priessnitz  drew  people  of 
every  rank  and  many  countries,  medical  men  were  conspicuous 
by  their  numbers,  some  being  attracted  by  curio^ty,  others  by 
the  de^re  of  knowledge,  but  the  majority  by  the  hope  of  cure 
for  ailments  which  had  as  yet  proved  incurable.  Many  records 
of  experiences  at  Grafenberg  were  published,  all  more  or  less 
favourable  to  the  claims  of  Priessnitz,  and  some  enthusiastic 
in  their  estimate  of  his  genius  and  penetration;  Captain  Claridge 
introduced  hydropathy  into  England  in  1840,  fab  writings  and 
lectures,  and  later  those  of  Sir  W,  Erasmus  Wilson  (1809-1884), 
James  Manby  Gully  (1808-1883)  and  Edward  Johnson,  making 
numerous  converts,  and  filling  the  estabUsbments  opened  soon 
after  at  Malvern  and  elsewhere.  In  Germany,  France  and 
America  hydropathic  establbhments  multiplied  with  great 
rapidity.  Antagonism  ran  high  between  the  old  practice  and 
the  new.  Unsparing  condemnation  was  heaped  by  each  on  the 
other;  and  a  legal  prosecution,  leading  to  a  royal  commis^on 
of  inquiry,  served  but  to  make  Priessnitz  and  iiis  system  stand 
higher  in  pubhc  estimation. 

Increasing  popularity  diminbhed  before  long  that  timidity 
which  had  in  great  measure  prevented  trial  of  the  new  method 
from  being  made  on  the  weaker  and  more  serious  class  of  cases, 
and  had  caused  hydropathists  to  occupy  themselves  mainly  with 
a  sturdy  order  of  chronic  invalids  well  able  to  bear  a  rigorous 
regimen  and  the  severities  of  unrestricted  crisis.  The  need  of  a 
radical  adaptation  to  the  former  class  was  first  adequately 
recognized  by  John  Smedlcy,  a  manufacturer  of  Derbyshire, 
who,  impressed  in  his  own  person  with  the  severities  as  well  as 
the  benefits  of  "  the  cold  water  cure,"  practised  among  bb  work- 
people a  milder  form  of  hydropathy,  and  began  about  1852  a 
new  era  in  its  history,  founding  at  Matlock  a  counterpart  of  the 
establishment  at  Giafenberg. 

Ernst  Brand  (1836-1897)  of  Berlin,  Raljea  and  Theodorvon 
Jilrgensen  of  Kiel,  and  Kari  Liebermeistcr  (1833-1901)  of 
Basel,  between  i85o  and  1870,  employed  the  cooling  bath  in 
abdominal  typhus  with  striking  results,  and  led  to  its  introduc- 
tion to  England  by  Dr  Wilson  Fox.  In  the  Franco-German 
war  the  cooling  bath  was  largely  employed,  in  conjunction 
frequently  with  quimne;  and  it  now  holds  a  recognized  position 
in  the  treatment  of  hyperpyrexia.  The  wet  sheet  pack  has 
become  part  of  medical  practice;  the  Turkbh  bath,  introduced 


by  David  Urquhart  (1805-1877)  into  England  on  hb  return  from 
the  East,  and  ardently  adopted  by  Dr  Richard  Barter  (1803- 
1870)  of  Cork,  has  become  a  public  institution,  and,  with  the 
"  morning  tub  "  and  the  general  practice  of  water  drinking,  is 
the  most  noteworthy  of  the  many  contributions  by  hydropathy  to 
public  health  (see  Baths,  ad  fin.). 

The  appliances  and  arrangements  by  means  of  which  heat  and 
cold  are  brought  to  bear  on  the  economy  are — (o)  PackiogB,  hot 
and  cold,  general  and  local,  sweating  and  cooling;  (6)  hot  air  and 
steam  baths;  (c)  general  baths,  of  hot  water  and  cold;  (d)  eitz, 
spinal,  head  and  foot  baths:  («)  bandages  (or  compresses),  wet  and 
dry;  also  (Jj  fomentations  and  poultices,  hot  and  cold,  sinapismB, 
stupes,  rubbings  and  Water  potations,  hot  and  cold. 

(a)  Packings. — The  full  pack  consists  of  a  wet  sheet  enveloping 
the  body,  witn  a  number  of  dry  blankets  packed  tightly  over  it,  in- 
cluding a  macintosh  covering  or  not.  In  an  hour  or  less  these  are 
removed  and  a  general  bach  administered.  The  pack  is  a  derivative, 
sedative,  Budoniic  and  stimulator  of  cutaneous  excretion.  There 
are  numerous  modifications  of  it,  notably  the  cooling  pack,  where 
the  wrappings  are  loose  and  scanty,  permitting  evaporation,  and 
the  application  of  indefinite  duration,  the  sheet  being  rewetted  as  it 
dries;  this  is  of  great  value  in  protracted  febrile  condirions.  There 
are  also  local  packs,  to  trunk,  limbs  or  bead  separately,  which  are 
derivative,  soothing  or  Btimulating,  according  to  circumstance  and 

(6)  Hot  air  baths,  the  chief  of  which  is  the  Turkish  (properly, 
the  Roman)  bath,  consisting  of  two  or  more  chambers  ranging  m 
temperature  from  120°  to  aiz°  or  higher,  but  mainly  used  at  150  for 
curative  purposes.  Exposure  is  from  twenty  minutes  up  to  two  hours 
according  to  the  effect  sought,  and  is  followed  by  a  general  bath,  and 
occaaonally  by  soaping  and  shampooing.  It  is  stimulating,  deriva- 
tive, depurative,  sudorific  and  alterative,  powerfully  promoting  tissue 
change  by  increase  of  the  natural  waste  and  repair.  It  determines 
the  blood  to  the  surface,  reducing  internal  congestions,  is  a  potent 
diaphoretic,  and,  through  the  extremes  of  heat  and  cold,  is  an  eitective 
nervous  and  vascular  stimulant  and  tonic.  Morbid  growths  and 
secretions,  as  also  the  uraemic,  gouty  and  rheumatic  diathesis,  are 
beneficially  influenced  by  it.  The  full  pack  and  Turkish  bath  have 
between  them  usuiped  the  place  and  bettered  the  function  of  the 
once  familiar  hot  bath.  The  Russian  or  steam  bath  and  the  lamp 
bath  are  primitive  and  inferior  varieties  of  the  modem  Turkisli 
bath,  the  atmosphere  of  which  cannot  be  too  dr^-  and  pure. 

(f)  General  baths  comprise  the  rain  (or  needle),  spray  (Or  rose), 
shower,  shallow,  plunge,  douche,  wave  and  common  morning 
sponge  baths,  with  the  dripping  sheet,  and  hot  and  cold  spongings, 
and  are  combinations,  as  a  rule,  of  hot  and  cold  water.  They 
"' — '-----  .--:-   J — ^—--— and  detergent. 


(d)  Local  baths  cwnprise  thesita  (or  sitting),  douche  (or  spouting), 

""  "1  water,  singly  or  in  com- 
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spinal,  foot  and  head  oaths,  of  hot  or  coid  w 

bination,  succesdve  or  alternate.    The  sitz,  h  .     .   

used  "  flowing  "  on  occasion.  The  application  ot  cold  by  "  Letter's 
tubes  "  is  effective  for  reducing  inflammation  (e.g.  in  meningitis 
and  in  sunstroke) ;  in  these  a  network  of  metal  or  indiarubber 
tubing  is  fitted  to  the  part  affected,  and  cold,  water  kept  con- 
tinuously flowingthrough  them.  Rapid  alternations  of  hot  and  cold 
water  have  a  powerful  effect  in  vascular  stasis  and  lethargy  of  the 
nervous  system  and  absorbents,  yielding  valuable  results  in  local 
congestions  and  chronic  inflammations. 

(e)  Bandages  (or  compresses)  are  of  two  kinds, — cooling,  of  wet 
material  left  exposed  for  evaporation,  used  in  local  inflammations 
and  fevers;  and  heating,  of  the  same,  covered  with  waterproof 
materia),  used  in  congestion,  external  or  internal,  for  short  or  long 
periods.  Poultices,  warm,  of  bread,  linseed,  bran,  &c.,  changed  but 
twice  in  twenty-fonr  hours,  are  identical  in  action  with  the  heating 
bandage,  and  superior  only  in  the  greater  warmth  and  consequent 
vital  activity  their  closer  application  to  the  skin  ensures. 

(/)  Fomentations  and  poultices,  hot  or  cold,  sinapisms,  stupes, 
rubefacients,  irritants,  frictions,  kneadinfrs,  calisthenics,  gynmaetica, 
electricity,  &c.,  are  adjuncts  largely  employed. 

Bibliography. — Among  the  numerous  earlier  works  on  hydro- 
pathy, the  following  are  worth  mention:  Balbirnie,  Water  Curt  in 
Consumption  (1847),  Hydropathic  Aphorisms  {1856)  and  A  Plea  for 
the  Turkish  Balk  (1862);  Beni-Barde,  Traiti  d'hydrotkinipie  (1874); 
Claridge,  Cold  Water  Cure,  or  Hydrop-athy  (1841),  Facts  and  Evidence 
in  Support  of  Hydropathy  {1843)  and  Cold  Water,  Tepid  Water  and 
Friction  Cure  (1849);  Dnnlop,  Philosophy  of  the  Bath  (1873) ;  Flover, 
Psychrolousia.  or  the  History  of  Cold-Bathing,  &c.  (170a) ;  J.  S.  Hahn 
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(Schweidniw),   Observations  on  the  HeaUng 

(1738);   Hunter,  Hydropathy  /or  Home   Use   (i6^)i  _E.  W  Lai 


Hydropathy,  or  the  Natural  System  of  Medical  Treatment  {1857); 
R.  J.  Lane,  Life  of  "  -  •"-'--  '^-    -'-"--■--  ■^'-_...   ii..j....-,i.-.  =. —  .•,.. 

Physician  (1857) ;  ....        ...^  ,. 

Hydrethetapia,  or  the  Waier  Cure  (1843);  Wainwright,  Inquiry  it 


.  ,    Life  at  the  Water  Cure  (l8si) :  Shew,  Hydropathic  Family 

Physician  (1857) ;  Smedlcy,  Practical  Hydropathy  (1879) ;  Smethurst, 


the  Nature  and  Use  of  Batks  (1737);  Weiss,  Handbook  o    ... 
pathy  (1844);  Wilson,  Principles  and  Practice  of  the  CM  Water 
Cure   (1854)  and   The  Water   Cure   (1853).     A  useful  recent  work 
dealing  comprehensively   with   the   subject  i-   "■'■'* — ' 
Rise  and  Progress  of  Hydropathy  (1906). 
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HVIMtOPHOBU  (Gr.  OSup,  water,  and  4>A|3<k,  fear;  so  called 
from  the  symptom  of  dread  of  water),  or  Rabies  (Lat.for"'  mad- 
ness "),an  acute  disease,  occurring  chiefly  in  certain  of  the  lower 
ftni"'?U|  particulaily  the  canine  species,  and  Uablc  to  be  com- 
municated by  them  to  other  animals  and  to  man. 

In  Dogs, ire. — Theoccuirence  of  rabies  in  the  fox,  wolf,  hyaena, 
jaclcal,  raccoon,  badger  and  skunk  has  been  asserted;  but  there 
is  every  probability  that  it  is  originally  a  disease  of  the  dog. 
It  is  communicated  by  inoculation  to  nearly  all,  if  not  all,  warm- 
blooded creatures.  The  transmission  from  one  animal  to  another 
only  certainly  takes  place  through  inoculation  with  viiuliferous 
matters.  The  malady  is  generally  characterized  at  a  certain 
stage  by  an  iire[»essible  desre  in  the  animal  to  act  offensively 
with  its  natural  weapons — dogs  and  other  camivora  attacking 
with  their  teeth,  herbivora  with  their  hoofs  or  horns,  and  birds 
with  their  beaks,  when  excited  ever  so  sUghtly.  In  the  absence 
of  excitement  the  malady  may  run  its  course  without  any  fit  of 
fury  or  madness. 

Symptoms. — The  disease  has  been  divided  into  three  stages  or 
perioda,  and  haa  also  been  deacribed  as  appearing  in  at  least  two 
[orms,  according  to  the  peculiarities  of  the  symptoms.  But,  aa  a 
rule,  one  period  of  the  disease  does  not  pass  suddenly  into  another, 
the  transition  bdng  almost  imperceptible;  and  the  forms  do  not 
differ  essentially  from  each  other,  but  appear  merely  to  constitute 
varieties  of  the  same  disease,  due  to  the  natural  disposition  of  the 
animal,  or  other  modifyii^  circumstances.  These  forms  have  been 
designated  Irve  oc  furious  rabies  {Fr.  rate  vrai ;  Ger.  rojend*  Wuih) 
and  dumb  rabies  (Fr.  rage  mue;  Ger.  stilU  Wulk). 

The  malady  does  not  commence  with  fury  and  madne^  but  in  a 
strange  and  anomalous  change  in  the  habits  of  the  dog :  it  becomes 
duU,  gloomy,  and  taciturn,  and  seeks  to  isolate  itself  in  out-of-the-way 
places,  retiring  beneath  chairs  and  to  odd  corners.  But  in  its  retire- 
ment it  cannot  rest:  it  is  uneasy  and  fidgety,  and  no  sooner  haa 
it  lain  down  than  suddenly  it  jumps  up  in  an  agitated  manner, 
walks  backwards  and  forwards  several  times,  again  ties  down  and 
assumes  a  sleeping  attitude,  but  has  only  maintained  it  for  a  few 
minutes  when  it  is  once  more  moving  aboat.  ^ain  it  retires  to  its 
comer,  to  the  farthest  recess  it  can  find,  and  huddles  itself  up  into 
a  heap,  with  its  head  concealed  beneath  its  chest  and  fore-paws. 
This  state  of  continual  agitation  and  inquietude  is  in  striking  contrast 
with  its  ordinary  habits,  and  should  therefore  receive  attention. 
Not  unfrequently  there  are  a  few  moments  when  the  creature  appears 
more  lively  than  usual,  and  displays  an  extraordinary  amount  of 
affection.  Sometimes  there  i«  a  disposition  to  gather  up  straw, 
thread,  bit*  of  wood,  &c.,  which  are  industriously  carried  away;  a 
tendency  to  lick  anything  cold,  as  iron,  stones,  &c.,  is  also  observed 
in  many  instances;  and  there  is  also  a  desire  evinced  to  lick  other 
animals.  Se:iual  excitement  is  a\M  frequently  an  early  symptom. 
At  this  period  no  disporition  to  bite  is  observed;  the  animal  is  docile 
with  its  master  and  obeys  his  voice,  thou^  not  ho  readily  as  before, 
nor  with  ttteoame  ideased  countenance.  There  is  something  strange 
in  the  ctpteasion  of  its  face,  and  the  voice  of  its  owner  is  scarcely  able 
to  make  it  diange  from  a  sudden  {rloominess  to  its  usual  animated 
aspect.  These  symptoms  gradually  become  more  marked;  the 
restlessness  and  agitation  increase.  If  on  straw  the  dog  scatters  and 
pulls  it  about  with  ita  paws,  and  if  in  a  room  it  scratches  and  tumbles 
the  cushions  or  rugs  on  which  it  usually  lies.  It  is  incessantly  on 
the  move,  rambling  about,  scratching  the  ground,  sniffing  In  corners 
and  at  the  doors,  as  if  on  the  scent  or  seeking  for  something.  It 
indulges  in  strange  movements,  as  if  affected  by  some  mental  in- 
fluences or  a  prey  to  hallucinations.  When  not  excited  by  any 
external  influence  it  will  remain  for  a  brief  period  perfectly  still  and 
attentive,  as  if  watching  something,  or  following  the  movements  of 
some  creature  on  the  wall;  then  it  will  suddenly  dart  forward  and 
snap  at  the  vacant  air,  as  if  pursuing  an  annoyir^  object,  or  en- 
deavouring to  seize  a  fly.  At  another  time  it  throws  itself,  yelling 
and  furious,  against  the  wall,  as  if  it  beard  threatening  voices  on  the 
other  side,  or  was  bent  on  attacking  an  enemy.  Nevertheless,  the 
animal  13  still  docile  and  submissive,  for  its  master's  voice  will  bring 
it  out  of  its  frenzy.  But  the  saliva  is  already  virulent,  and  the  ex- 
cessive affection  which  it  evinces  at  intervals,  by  licking  the  hands  or 
face  of  those  it  loves,  renders  the  danger  very  great  should  there 
be  a  wound  or  abrasion.  Until  a  late  period  in  the  disease  the 
master's  voice  has  a  powerful  influence  over  the  animal.  When 
it  has  escaped  from  all  control  and  wanders  erratically  abroad, 
ferocious  and  restless,  and  haunted  by  horrid  phantoms,  the  familiar 
voice  yet  exerts  its  influence,  and  it  is  rare  indeed  that  it  attacks 

There  is  no  dread  of  water  in  the  rabid  dog ;  the  animal  is  generally 
thirsty,  and  if  water  be  offered  will  lap  it  with  avidity,  and  swallow 
it  at  the  commencement  of  the  disease.  And  when,  at  a  later  period, 
the  constriction  about  the  throats-symptomatic  of  the  disease — 
readers  swallowing  difficult,  the  dog  will  none  the  less  endeavour  to 
drink,  and  the  lappings  are  as  frequent  and  prolonged  when  deglu- 
tition becomes  impossible.    So  little  dread  has  the  rabid  dog  of  water 


that  it  will  ford  streams  and 
stage  it  will  even  do  this  in 
opposite  side. 

At  the  commencement  of  the  disease  the  dog  does  not  usually 
refuse  to  eat,  and  some  animals  are  voracious  to  an  unusual  degree. 
But  in  a  short  time  it  becomes  fastidious,  only  eating  what  it  usually 
has  a  special  predilection  for.  Soon,  however,  this  gives  place  to  a 
most  characteristic  symptom — either  the  taste  becomes  extremely 
depraved  or  the  dog  has  a  fatal  and  imperious  desire  to  bite  and 
ingest  everything.  The  litter  of  its  kennel,  wool  from  cushions, 
carpets,  stockings,  slippers,  wood,  grass,  earth,  atones,  glass,  horse- 
dung,  even  its  own  faeces  and  urine,  or  whatever  else  may  come  in 
its  way,  are  devoured.  On  examination  of  the  body  of  a  dog  which 
has  died  of  rabies  it  is  so  common  to  find  in  the  stomach  a  quantity 
of  dis*imQar  and  strange  matters  on  which  the  teeth  have  been 
exercised  that,  if  there  was  nothing  known  of  the  animal's  history, 
there  would  be  strong  evidence  of  its  having  been  affected  with  the 
disease.    When  a  dog,  then,  is  observed  to  gnaw  and  eat  suchlike 

atters,  though  it  exhibits  no  tendency  to  bite,  it  should  be  suspected. 

The  mad  dog  does  not  usually  foam  at  the  mouth  to  any  great 

:tcnt  at  first.  The  mucus  of  the  mouth  is  not  much  increased  in 
quantity,  but  it  soon  becomes  thicker,  viscid,  and  glutinous,  and 
adheres  to  the  angles  of  the  mouth,  fauces  and  teeth.  It  is  at  this 
period  that  the  thirst  is  most  ardent,  and  the  dog  somerimes  furiously 
attempts  to  detach  the  saliva  with  its  paws;  and  if  after  a  while 
it  loses  its  balance  in  these  attempts  and  tumbl^  over,  there  can  no 
longer  be  any  doubt  as  to  the  nature  of  the  malady.  There  is  another 
symptom  connected  with  the  mouth  in  that  form  of  the  disease 
named  "dumb  madness"  which  has  frequently  proved  deceptive. 
The  lower  jaw  drops  in  consequence  of  [Uiralysis  of  its  muscles,  and 
the  mouth  remains  open.  The  interior  is  dry  from  the  air  passing 
continually  over  it,  and  assumes  a  deep  red  tmt,  somewhat  masked 
by  patches  of  dust  or  earth,  which  more  especially  adhere  to  the  upper 
sunaceof  thetoiwueand  to  the  lips.  The  strange  alteration  produced 
in  the  dog's  physif^omy  by  its  constantly  open  mouth  and  the  dark 
colour  of  the  interior  is  rendered  still  more  characteristic  by  the  dull, 
sad,  or  dead  expresrion  of  the  animal's  eyes.  In  this  condition  the 
creature  is  not  very  dangerous,  because  generally  it  could  not  bite  if 
it  tried — indeed  there  does  not  appear  to  be  much  desire  to  bite  in 
dumb  madness;  but  the  saliva  is  none  the  lees  virulent,  and  acci- 
dental inoculations  with  it,  through  imprudent  handling,  will  pro\-e 
as  fatal  as  in  the  furious  form.  The  mouth  should  not  be  touched, 
— numerous  deaths  having  occurred  through  people  thinking  the 
dog  had  seme  foreign  substance  lodged  in  its  throat,  and  thrusting 
their  fingers  down  to  remove  it.  The  sensation  of  tightness  which 
seems  to  exist  at  the  throat  causes  the  d<^  to  act  as  if  a  bone  were 
fixed  between  its  teeth  or  towards  the  back  of  ita  mouth,  and  to 
employ  its  fore-paws  as  if  to  dislodge  it.    This  is  a  very  deceptive 


i,  and  has  been  supposed  to  be  due  to  the  foreign  sub- 
stances in  the  stomach,  which  abrade  the  lining  membrane;  this, 
however,  is  not  correct,  as  it  has  been  observed  in  man. 

The  voice  of  the  rabid  dog  is  very  peculiar,  and  so  characteristic 
that  to  those  acquainted  with  it  nothing  more  is  needed  to  prox'e 
the  presence  of  the  disease.  Those  who  nave  heard  it  once  or  twice 
never  forget  its  signification.  Owing  to  the  alterations  taking  place 
in  the  larynx  the  voice  becomes  hoarse,  cracked  and  stridulous,  like 
that  of  a  child  affected  with  croup— the  "  voiiducoq,"  astheFrench 
have  it.  A  preliminary  bark  is  made  in  a  somewhat  elevated  tone 
and  with  open  mouth;  this  is  immediately  succeeded  by  five,  six 
or  eight  decreasing  howls,  emitted  when  the  animal  is  sitting  or 
standing,  and  always  with  the  nose  elevated,  which  seem  to  come 
from  the  depths  of  the  throat,  the  jaws  not  coming  together  and 
closing  the  mouth  during  such  emission,  as  in  the  heathy  bark. 
This  alteration  in  the  voice  is  frequently  the  first  observable  indica- 
tion of  the  malady,  and  should  at  once  attract  attention.  In  dumb 
madness  the  voice  is  frequently  lost  from  the  very  commencement 
— hence  the  designation. 

The  sensibility  of  the  mad  dog  appears  to  be  considerably 
dimini^ed,  and  the  animal  appears  to  have  lost  the  faculty  of  ex- 
pressing the  sensations  it  experiences:  it  is  mute  under  the  infliction 
of  pain,  though  there  can  be  no  doubt  that  it  still  has  peripheral 
sensation  to  some  extent.  Burning,  beating  and  wounding  proiluce 
much  less  effect  than  in  health,  and  the  animal  will  even  mutilate 
itself  with  its  teeth.  Suspicion,  therefore,  should  always  strongly 
attach  to  a  dog  which  does  not  manifest  a  certain  susceptibility  to 
painful  impressions  and  receives  punishment  without  any  cry  or 
complaint.  TTiere  is  also  reason  for  apprehension  when  a  dog 
bites  itself  per^stently  in  any  part  of  its  body.  A  rabid  dog  is  usually 
stirred  to  fury  at  the  sight  of  one  of  its  own  species;  this  teat  has 
been  resorted  to  by  Henrie  Marie  Bouley  (1814-1885)  to  dissipate 
doubts  as  to  the  existence  of  the  disease  when  the  diagnosis  is  other- 
wise uncertain.  As  soon  as  the  suspected  animal,  if  it  is  really  rabid. 
finds  itself  in  the  presence  of  another  of  its  species  it  at  once  assumes 
the  aggressive,  and,  if  allowed,  will  bite  furiously.  All  rabid  animals 
indeed  become  excited, exasperated,  and  furious  at  the  sight  of  a  dog, 
and  attack  it  with  their  natural  weapons,  even  the  timid  ^eep 
when  rabid  butts  furiously  at  the  enemy  before  which  in  health  it 
would  ha\'e  fled  in  terror.    This  inveruon  of  senrint 
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valuable  in  diagnosing  the  malady;  it  is  m>  common  that  it  may  be 
(Bid  to  be  present  in  every  caae  of  rabies.  When,  therefore,  a  dog, 
contrary  to  its  habits  and  natural  inclination,  becomes  suddenly 
ageressive  to  other  do^,  it  is  time  to  take  precautions. 

In  the  large  majority  of  instances  the  dog  is  inoSen^ve  in  the 
early  peaod  of  the  diaeaae  to  those  to  whom  it  is  familiar.  It  then 
flies  from  its  borne  and  either  dies,  is  killed  as  "  mad,"  or  returns  in 
a  miserable  plight,  and  in  an  advanced  stage  of  the  malady,  when 
the  desire  to  bite  is  irresistible.  It  is  in  the  early  stage  that  sequestra- 
tion and  suppressive  measures  are  most  valuable.  The  dogs  which 
propagate  the  disease  are  usually  those  that  have  escafKd  from 
their  owners.  After  two  or  three  days,  frequently  in  about  twelve 
hours,  more  serious  and  alarming  symptoms  appear,  ferocious 
instincts  are  developed,  and  the  desire  to  do  injury  is  irrepressible. 
The  animal  has  an  indefinable  expression  of  sombre  melancholy 
and  cruelty.  The  eyes  have  their  pupils  dilated,  and  emit  flashes 
of  light  when  they  are  not  dull  and  heavy;  they  always  appear  so 
lierce  as  to  produce  terror  in  the  beholder;  they  are  red,  and  their 
sensibility  to  light  b  increased;  and  wrinkles,  which  sometimes 
appear  on  the  forehead,  add  to  the  repulsive  aspect  of  the  animal. 
If  caged  it  flies  at  the  spectator,  emitting  its  characteristic  howl  or 
bark,  and  seizing  the  iron  bars  with  its  teeth,  and  if  a  stick  be  thrust 
before  it  this  is  grasped  and  gnawed.  This  fury  is  soon  succeeded  by 
lassitude,  when  the  animal  remains  insensible  to  every  excitement. 
Then  all  at  once  it  rouses  up  again,  and  another  paroxysm  of  fury 
commences.  The  first  paroxysm  is  usually  the  most  intense,  and  the 
fits  vary  in  duration  from  some  hours  to  a  day,  and  even  longer; 
they  are  ordinarily  briefer  in  trained  and  pet  dogs  than  in  those  which 
are  less  domesticated,  but  in  all  the  remission  is  so  complete  after  the 
first  paroxysm  that  the  animals  appear  to  be  almost  well,  if  not  in 
perfect  health.  During  the  paroxysms  respiration  is  hurried  and 
laboured,  but  tranauil  during  the  remissioiis.  There  is  an  increase  of 
temperature,  and  tne  pulse  is  quick  and  hard.  When  the  animal  is 
kept  in  a  dark  place  and  not  excited,  the  fits  of  fury  are  not  observed. 
Sometimes  it  is  agitated  and  restless  in  the  manner  already  described. 
It  never  becomes  really  furious  or  aggressive  unless  excited  by  external 
objects — the  most  potent  of  these,  as  has  been  said,  being  another 
dog,  which,  however,  if  it  be  admitted  to  its  cage,  it  may  not  at 
once  attack-  The  attacked  animal  rarely  retaUates,  but  usually 
responds  to  the  bites  by  acute  yells,  which  contrast  strangely  with 
the  silent  anger  of  the  aggressor,  and  tries  to  hide  its  head  with 
its  paws  or  beneath  the  straw.  These  repeated  paroxysms  hurry 
the  course  of  the  disease.  The  secretion  and  flowing  of  a  large 
quantity  of  saliva  from  the  mouth  are  usually  only  witnessed  in 
cases  in  which  swallowing  has  become  impossible,  the  mouth  being 
generally  dry.  At  times  the  tongue,  nose  and  whole  bead  appear 
swollen.  Other  dogs  frequently  shun  one  which  is  rabid,  as  if  aware 
of  their  danger. 

The  raUd  dog,  if  lodged  In  a  room  or  kept  in  a  house.  Is  continually 
endeavouring  to  escape;  and  when  it  mates  its  escape  it  goes  freely 
forward,  as  if  impelled  by  some  irresistible  force,  it  travels  con- 
siderable distances  in  a  snort  time,  perhaps  attacking  every  livinr 
creature  it  meets — preferring  dogs,  however,  to  other  animals,  and 
thttc  to  mankind;  cats,  sheep,  cattle  and  horses  are  particularly 
liable  to  be  injured.  It  attacks  in  silence,  and  never  utters  a  snarl 
or  a  cry  of  anger;  should  it  chance  to  be  hurt  in  return  it  emits 
no  cry  m"  howl  of  [ain.  The  degree  of  ferocity  appears  to  be  related 
to  natural  disposition  and  training.  Some  dc«s.  for  instance,  will 
only  snap  or  give  a  slight  bite  in  passing,  while  others  will  bite 
furiously,  tearing  the  objects  presented  to  them,  or  which  they 
meet  in  their  way,  and  somerimes  with  such  violence  as  to  injure 
their  mouth  and  break  their  teeth,  or  even  thrir  jaws.  If  chained, 
they  will  in  some  cases  enaw  the  chain  until  their  teeth  are  worn 
away  and  the  bones  laid  bare.  The  rabid  dog  does  not  continue 
its  progress  very  long.  Exhausted  by  fatigue  and  the  paroxysms 
of  madness  excited  in  it  by  the  objects  it  meets,  as  well  as  by  hunger, 
thirst,  and  also,  no  doubt,  by  the  malady,  its  limbs  soon  become 
feeble;  the  rate  of  travelling  is  lessened  and  the  walk  is  unsteady, 
while  its  drooping  tail,  head  inclined  towards  the  ground,  open 
mouth,  and  protruded  tongue  (of  a  leaden  colour  or  covered  with 
dust)  give  the  dbtreased  creature  a  very  striking  and  characteristic 
physiognomy.  In  this  condition,  however,  it  ts  much  less  to  be 
dreaded  than  in  its  early  fits  of  fury,  since  it  is  no  longer  capable 
or  desirous  of  altering  its  course  or  ^oing  out  of  its  way  to  attack 
an  animal  or  a  man  not  immediately  in  the  path.  It  is  very  probable 
that  its  fast-failing  vision,  deadened  scent,  and  generally  diminished 
perception  prevent  its  being  so  readily  impressed  or  excited  by 
surrounding  objects  as  it  previously  was.  To  each  paroxysm, 
which  is  always  of  short  duration,  there  succeeds  a  degree  ot  ex- 
haustion as  great  as  the  fits  have  been  violent  and  oft  repeated. 
This  compels  the  animal  to  stop;  then  it  shelters  itself  in  obscure 
places — frequently  in  ditches  by  the  roadside— and  lies  there  in  a 
somnolescent  state  for  perhaps  hours.  There  is  great  danger,  never- 
theless, in  disturbing  tne  dc^  at  this  period;  for  when  roused  from 
its  torpor  it  has  sometimes  sufficient  strength  to  inflict  a  bite. 
This  period,  which  may  be  termed  the  second  stage,  is  as  variable 
in  its  duration  as  the  first,  but  it  rarely  exceeds  three  or  four  days. 
The  above-described  phenomena  gradually  merp^  into  those  of  the 
third  or  last  period,  when  symptoms  of  paralysis  appear,  which  are 


speedily  followed  by  death.  Durii^  the  remission  in  the  paraxyams 
these  paralytic  symptoms  are  more  particularly  manifested  in  the 
hind  limbs,  which  appear  as  if  unable  to  support  the  animal's  we^ht, 
and  cause  it  to  stagger  about;  or  the  lower  jaw  becomes  more  or 
less  drooping,  leaving  the  parched  mouth  partiaQy  open.  Emaciation 
rapidly  sets  in,  and  the  paroxysms  diminish  in  intensity,  while  the 
remissions  become  less  marked.  The  pbysio^omy  assumes  a  still 
more  sinister  and  repulsive  aspect;  the  hair  is  dull  and  erect;  the 
flanks  are  retracted;  the  eyes  lose  their  lustre  and  are  buried  in 
the  orbits,  the  pupil  being  dilated,  and  the  cornea  dull  and  semi- 
otuque;  very  often,  even  at  an  early  period,  the  eyes  squint,  and 
tnis  adds  still  more  to  the  torifying  appearance  ol  the  poor  dog- 
The  voice,  if  at  all  heard,  is  husky,  the  breathing  laborious,  and  the 
pulae  hurried  and  irregular.  Gradually  the  paralysis  increases,  and 
the  posterior  extremities  are  dragged  as  if  the  animal's  back  were 
broken,  until  at  length  it  becomes  general;  it  is  then  the  prelude 
to  death.  Or  the  dog  remains  lying  in  a  state  of  stupor,  and  can 
only  raise  itself  with  difficulty  on  tne  fore-limbs  when  greatly  excited. 
In  this  condition  it  may  yet  endeavour  to  bite  at  objects  within  its 
reach.  At  times  convulsions  of  a  tetanic  character  appear  in  certain 
muscles;  at  other  times  these  are  general.  A  comatose  conditioa 
ensues,  and  the  rabid  dog,  if  permitted  to  die  naturally,  peristies, 
in  the  great  majority  of  cases,  from  [laralyds  and  asphyxia. 

In  dumb  madness  there  b  paralysb  of  the  lower  jaw.  which  im- 
parts a  curious  and  very  characteristic  physiognomy  to  the  doe; 
the  voice  is  also  lost,  and  the  animal  can  neither  eat  nor  drink. 
In  this  condition  the  creature  remains  with  its  jaw  pendent  and 
the  mouth  consequently  wide  open,  showiiw  the  flaccid  or  swollen 
toiwue  covered  with  brownish  matter,  and  a  stringy  gidatinous- 
looEing  saliva  lying  between  it  and  the  lower  lip  and  coating  the 
fauces,  which  sometimes  appear  to  be  inflamed.  Though  the 
animal  is  unable  to  swallow  fluids,  the  desire  to  drink  is  neverthe- 
less intense;  for  the  creature  will  thrust  its  face  into  the  vessel  of 
water  in  futile  attempts  to  obtain  reUef.  even  until  the  approach 
of  death.  Water  may  be  poured  down  its  throat  without  inducing 
a  paroxysm.  The  general  physi<^iiomy  and  demeanour  of  the  poor 
creature  inspire  the  beholder  with  pity  rather  than  fear.  The 
symptoms  due  to  cerebral  excitement  are  less  marked  than  in  the 
furious  form  of  the  disease;  the  agitation  is  not  so  considerable, 
and  the  restlessness,  tendency  to  run  away,  and  desire  to  bite  are 
neariy  absent;  generally  the  animal  is  quite  passive.  Not  unfre- 
quently  one  or  ootb  eyes  squint,  and  it  is  only  when  very  much 
excited  that  the  dog  may  contrive  to  dose  its  mouth.  Sometimes 
there  is  swelling  about  the  {>harynx  and  the  neck;  when  the  tongue 
shares  in  this  complication  it  hanf^  out  of  the  mouth.  In  certain 
cases  there  b  a  catarrhal  condition  of  the  membrane  lining  the 
nasal  cavities,  larynx,  and  bronchi;  sometimes  the  animal  testifies 
to  the  existence  of  abdominal  pain,  and  the  faeces  are  then  soft  or 
fluid.  The  other  symptoms — such  as  the  rapid  exhaustion  and 
emaciation,  paralysb  of  the  posterior  limbs  towards  the  ti 
of  the  disease,  as  well  as  the  rapidity  with  which  it  runs  it 
are  the  same  as  in  the  furious  form. 

The  simultaneous  occurrence  of  furious  and  dumb  madness  has 
frequently  been  observed  in  packs  of  fox-hounds.  Dumb  madness 
diSera,  then,  from  the  furious  type  in  the  paralysis  of  the  bwer 
jaw,  which  hinders  the  dog  from  biting,  save  in  veiy  exceptional 
circumstances;  the  ferocious  instincts  are  also  in  abeyance;  and 
there  is  no  tendency  to  aggression.  It  has  been  calculated  that 
from  15  to  30%  of  rabid  ai%s  have  this  particular  form  of  Che 
disease.    Puppies  and  young  dogs  chiefly  have  furious  rabies. 

These  are  tne  symptoms  of  rabies  in  the  dog;  but  it  is  not  likely. 


generally  marked  by  a  charge  in 
-itures  affected,  with  strong  indica- 
tions fA  nervous  disturbance,  in  the  majority;  of  species  amounting 
to  ferociousness  and  a  desire  to  injure,  timid  creatures  becoming 
bold  and  aggressive. 

In  Human  Beings. — The  disease  of  hydrophobia  has  been 
known  from  early  times,  and  is  alluded  to  in  the  works  of  Aristotle, 
Xenophon,  Plutarch,  Virgil,  Horace,  Ovid  and  many  others,  as 
well  as  in  those  of  the  early  writers  on  medicine.  Cebus  gives 
detailed  instructions  respecting  the  treatment  of  men  who  have 
been  bitten  by  rabid  dogs,  and  dwells  on  the  dangers  attending 
such  wounds.  After  recommending  suction  of  the  bitten  part 
by  means  of  a  dry  cupping  glass,  and  thereafter  the  triplication 
of  the  actual  cautery  or  of  strong  caustics,  and  the  employment 
of  baths  and  various  internal  remedies,  he  says:  "  Idque  cum 
ita  per  triduum  factum  est,  tutus  esse  homo  a  periculo  videtur. 
Solet  autem  ex  eo  vulnere,  ubi  parum  occursum  est,  aquae 
timer  nasci,  iSpo4>ofiiai'  Graeci  appellant.  Miserrimum  genus 
morbi;  in  quo  simul  aeger  el  siti  et  aquae  raetu  cruciatur; 
quo  oppressis  in  angusto  spes  eat."  Subsequently  Galen  de- 
scribed minutely  the  phenomena  of  hydrc^hobia,  and  recom- 
mended the  excision  of  the  wounded  part  as  a  protection  again; 
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the  disease.  Tbrougbout  many  succeeding  centuries  little  01 
nothing  was  added  to  the  facts  which  the  early  physicians  had 
made  known  upon  the  subject.  The  malady  was  regarded  with 
universal  horror  and  dread,  and  the  unfortunate  suSerers  were 
geneiatiy  abandoned  by  all  around  them  and  left  to  their  terrible 
{ate.  In  later  times  the  investigations  of  Bocrhaave,  Gerard 
van  Swieten  (1700-1772),  John  Hunter,  FranEois  Magendie 
(1783-1855),  Gilbert  Breschet  (1784-1845),  Virchow,  Albert 
Reder,  as  also  of  William  Youatt  (1776-1847),  George  Fleming, 
Meynell,  Karl  Hertwig  (1798-1881),  and  others,  have  fur- 
nished important  information;  but  all  these  were  put  into  the 
shade  by  the  researches  of  Pasteur. 

The  disease  is  communicated  by  the  secietions  of  the  mouth 
of  the  affected  animal  entering  a  wound  or  abrasion  of  the  human 
skin  or  mucous  membrane.  In  the  great  majority  of  cases 
(90%)  this  is  due  to  the  bite  of  a  rabid  dc%,  but  bites  of  rabid 
cats,  wolves,  foxes,  jackals,  &c.,  are  occasionally  the  means  of 
conveying  the  disease.  Numerous  popular  fallacies  still  prevail 
on  the  subject  of  hydrophobia.  Thus  it  is  supposed  that  the  bite 
of  an  angry  dog  may  produce  the  disease,  and  all  the  more  if  the 
animal  should  subsequently  develop  symptoms  of  rabies.  The 
ground  for  this  erroneous  notion  is  the  fact,  which  is  unquestion- 
able, that  animals  in  whom  rabies  is  in  the  stage  of  incubation, 
during  which  there  are  few  if  any  symptoms,  may  by  their  bites 
convey  the  disease,  though  fortunately  during  this  eariy  stage 
they  are  little  disposed  to  bite.  The  bite  of  a  non-rabid  animal, 
however  enraged,  cannot  give  rise  to  hydrophobia. 

The  period  of  incubation  of  the  disease,  01  that  time  which 
elapses  between  the  introduction  of  the  virus  and  the  develop- 
ment of  the  symptoms,  appears  to  vary  in  a  remarkable  degree, 
being  in  some  cases  as  short  as  a  fortnight,  and  in  others  as  long 
as  several  months  or  even  years.  On  an  average  it  seems  to  be 
from  about  six  weeks  to  three  months,  but  it  mainly  dq>ends 
on  the  part  bitten;  bites  on  the  head  are  the  most  dangerous. 
The  incubation  period  is  also  said  to  be.  shorter  in  children. 
The  rare  instances  of  the  appearance  of  hydrophobia  many  years 
after  the  introduction  of  the  poison  aze  always  more  or  less  open 
to  question  as  to  subsequent  inoculation. 

When  the  disease  is  about  to  dedare  itself  it  not  unfrequently 
happens  that  the  wound,  which  had  quickly  and  entirely  healed 
after  the  bite,  begins  to  exhibit  evidence  of  irritation  or  in- 
flammatory action,  or  at  least  to  be  the  seat  of  morbid  sensations 
such  as  numbness,  tingling  or  itching.  The  symptoms  character- 
izing the  premonitory  stage  are  great  mental  depression  and 
disquietude,  together  with  restlessness  and  a  kind  of  indefinite 
fear.  There  is  an  unusual  tendency  to  talk,  and  the  articulation 
is  abrupt  and  rapid.  Although  in  some  instances  the  patients 
will  not  acknowledge  that  they  have  been  previously  bitten, 
and  deny  it  with  great  obstinacy,  yet  generally  they  are  well 
aware  of  the  nature  of  their  malady,  and  speak  despairingly  of 
its  consequences.  There  is  in  this  early  stage  a  certain  amount 
of  constitutional  disturbance  showing  itself  by  feverishness,  loss 
of  appetite,  sleeplessness,  headache,  great  nervous  excitability, 
respiration  of  a  peculiar  sighing  01  sobbing  character,  and  even 
occasionally  a  noticeable  aversion  to  liquids.  These  symptoms — 
constituting  what  is  termed  the  melancholic  stage — continue  in 
general  for  one  or  two  days,  when  they  are  succeeded  by  the 
stage  of  excitement  in  which  all  the  characteristic  phenomena 
of  the  malady  are  fully  developed.  Sometimes  the  disease  first 
shows  itself  in  this  stage,  without  antecedent  symptoms. 

The  agitation  of  the  suSerer  now  becomes  greatly  increased, 
and  the  countenance  exhibits  anxiety  and  tenor.  There  is 
noticed  a  marked  embarrassment  of  the  breathing,  but  the  most 
striking  and  terrible  features  of  this  stage  are  the  effects  pro- 
duced by  attempts  to  swallow  Quids.  The  patient  suffers  from 
thirst  and  desires  eagerly  to  drink,  but  on  making  the  effort  is 
seized  with  a  most  violent  suflocadve  paroxysm  produced  by 
spasm  of  the  muscles  of  swallowing  and  breathing,  which  con- 
tinues for  several  seconds,  and  is  succeeded  by  a  feeling  of 
intense  alarm  and  distress.  With  great  caution  and  determina- 
tion the  attempt  is  renewed,  but  only  to  be  followed  with  a 
repetition  of  the  seizure,  until  the  unhappy  sufferer  ceases  from 


sheer  dread  to  try  to  quench  the  thirst  which  torments  him. 
Indeed  the  very  thought  of  doing  so  suffices  to  bring  on  a  choking 
paroxysm,  as  does  also  the  sound  of  the  running  of  water.  The 
patient  is  extremely  sensitive  to  any  kind  of  external  impression; 
a  bright  light,  a  loud  noise,  a  breath  of  cool  air,  contact  with 
any  one,  are  all  apt  to  bring  on  one  of  these  seizures.  But 
besides  these  sufiocative  attacks  there  also  occur  general  con- 
vulsions affecting  the  whole  muscular  system  of  the  body,  and 
occasionaUy  a  condition  of  tetanic  spasm.  These  various 
paroxysms  increase  in  frequency  and  severity  with  the  advance 
of  the  disease,  but  alternate  with  intervals  of  comparative 
quiet,  in  which,  however,  there  is  intense  anxiety  and  more  or 
less  constant  difficulty  of  breathing,  accompanied  with  a  peculiar 
sonorous  expiration,  which  has  suggested  the  notion  that  the 
patient  barkk  like  a  dog.  In  many  instances  there  is  great 
mental  disturbance,  with  fits  of  maniacal  excitement,  in  which 
he  strikes  at  every  one  about  him,  and  accuses  them  of  being 
the  cause  of  his  sufferings — these  attacks  being  succeeded  by 
calm  intervals  in  which  he  expresses  great  regret  for  his  violent 
behaviour.  During  all  this  stage  of  the  disease  the  patient  is 
tormented  with  a  viscid  secretion  accumulating  in  his  mouth, 
which  from  dread  of  swallowing  he  is  constantly  spittii^  about 
him.  There  may  also  be  noticed  snapping  movements  of  the 
jaws  as  if  be  were  attempting  to  bite,  but  these  are  in  reality 
a  manifestation  of  the  ^Hismodic  action  which  affects  the 
muscles  generally.  There  is  no  great  amount  of  fever,  but  there 
is  constipation,  diminished  flow  of  urine,  and  often  sexual 
excitement.  -    ■' 

After  two  or  three  days  of  suffering  of  the  most  terrible 
description  the  patient  succumbs,  death  takii^  place  either  in  a 
paroxysm  of  choking,  or  on  the  other  hand  in  a  tranquil  manner 
from  exhaustion,  all  the  symptoms  having  abated,  and  the 
power  of  swallowing  returned  before  the  end.  The  duration  of 
the  disease  from  the  first  declaration  of  the  symptoms  is  generally 
from  three  to  five  days.        "'  ■    "-■ 

Aput  from  the  inoculation  method  (sea  below),  the  treatment 
of  most  avail  is  that  which  is  directed  towards  preventing  the 
absorption  of  the  poison  into  the  system.  This  may  be  accom- 
plished by  excision  of  the  part  involved  in  the  bite  of  the  rabid 
animal,  or,  where  this  Irom  its  locality  is  impracticable,  in  the 
application  to  the  wound  of  some  chemical  agent  which  will 
destroy  the  activity  of  the  virus,  such  as  potassa  fusa,  lunar 
caustic  (nitrate  of  ^ver),  or  the  actual  cautery  in  the  form  of  a 
red-hot  wire.  The  part  should  be  thoroughly  acted  on  by  these 
agents,  no  matter  what  amount  of  temporary  suffering  this  may 
occasion.  Such  applications  should  be  resorted  to  immediately 
after  the  bite  has  been  inflicted,  or  as  soon  thereafter  as  possible. 
Further,  even  though  many  hours  or  days  should  elapse,  these 
local  remedies  should  still  be  applied;  for  if,  as  appears  probable, 
some  at  least  of  the  virus  remains  for  long  at  the  injured  part, 
the  removal  or  effectual  destruction  of  this  may  prevent  the  dread 
consequences  of  its  absorption.  Every  effort  should  be  made  to 
tranquillize  and  reassure  the  patient. 

Two  special  points  of  interest  have  arisen  in  recent  years  in 
connexion  with  this  disease-  One  is  the  Pasteur  treatment  by 
inoculation  with  rabic  virus  (see  also  Parasitic  Diseases),  and 
the  other  was  the  attempt  of  the  government  to  exterminate 
rabies  in  the  British  Isles  by  muzzling  dogs. 

The  Pasteur  treatment  was  first  applied  to  human  beings  in 
1885  after  prolonged  investigation  and  ntperimental  trial  on 
animals.  It  is  based  on  the  fact  that  a  virus,  capable  . 
of  giving  rabies  by  inoculation,  can  be  extracted  ^ 
from  the  tissues  of  a  rabid  animal  and  then  intensifled 
or  attenuated  at  pleasure.  It  appears  that  the  strength 
of  the  rabic  virus,  as  determined  by  inoculation,  is  constant  in 
the  same  species  of  animal,  but  is  modified  by  passing  through 
another  species.  For  instance,  the  natural  virus  of  dogs  is  always 
of  the  same  strength,  but  when  inoculated  into  monkeys  it  becomes 
weakened,  and  the  process  of  attenuation  can  be  carried  on  by 
passing  the  virus  through  a  succession  of  monkeys,  until  it 
loses  the  power  of  causing  death.  If  this  weakened  virus  is 
then  passed  back  through  guinea-pigs,  dogs  or  rabl^ts,  it  regaitts 
D,r|,t,zcchy>lc[-l<iaO»-^IC 


lyo 

its  former  strength.  Again,  if  it  be  passed  through  a  succession 
of  dogs  it  becomes  intensified  up  to  3  manmum  of  strength 
which  is  called  the  virus  fixe.  Pasteur  further  discovered  that 
the  strength  can  be  modified  by  temperature  and  by  keeping 
the  dried  tissues  of  a  rabid  animal  containing  the  virus.  Thus, 
if  the  spinal  cord  of  a  rabid  dog  be  preserved  in  a  diy  state,  the 
virus  loses  strength  day  by  day.  The  system  of  treatment 
consists  in  making  an  emulsion  of  the  cord  and  graduating  the 
strength  of  the  dose  by  using  a  succession  of  cords,  which  have 
been  kept  for  a  progressively  diminishing  length  of  time.  Those 
which  have  been  kept  for  fourteen  days  are  used  as  a  starting- 
point,  yielding  virus  of  a  minimum  strength.  They  are  followed 
by  preparations  of  diminishing  age  and  increasing  strength, 
day  by  day,  up  to  the  maximum,  which  is  three  days  old.  These 
are  successively  injected  into  the  circulatory  system.  The 
principle  is  the  artificial  acquisition  by  the  patient  of  resistance 
to  the  rabic  virus,  which  is  presumed  to  be  already  in  the  system 
but  has  not  yet  become  active,  by  accustoming  him  gradually 
to  its  toiic  effect,  beginning  with  a  weak  form  and  progressively 
increasing  the  dose.  It  is  not  exactly  treatment  of  the  disease. 
because  it  is  useless  or  nearly  so  when  the  disease  has  commenced, 
nor  is  it  exactly  preventive,  for  the  patient  has  already  been 
bitten.  It  must  be  r^arded  as  a  kind  of  anticipatory  cure. 
The  cords  are  cut  into  sections  and  preserved  dry  in  sterilized 
flasks  plugged  with  cotton-wool.  Another  method  of  preparing 
the  inoculatory  virus,  which  has  been  devised  by  Guide  Tizzoni 
and  Eugenio  Centanni,  consists  in  subjecting  the  virus  fixe  to 
peptic  digestion  by  diluted  gastric  juice  for  varying  periods  of 
time. 

The  first  patient  was  treated  by  Pasteur's  system  in  July 
1885.  He  was  successively  inoculated  with  emulaons  made  from 
cords  that  had  been  kept  fourteen  and  ten  days,  then  eleven 
and  eight  days,  then  eight,  seven,  six  days,  and  so  on.  Two 
forms  of  treatment  are  now  used — (i)  the  "simple,"  in  which 
the  course  from  weak  to  stiong  virus  is  extended  over  nine  days; 
(3)  the  "  intensive,"  in  which  the  maximum  is  reached  in  seven 
days.  The  latter  is  used  in  cases  of  very  bad  hites  and  those  of 
some  standing,  in  which  it  is  desirable  to  lose  no  time.  Two 
days  are  compressed  into  one  at  the  commencement  by  making 
injections  morning  and  evening  instead  of  once  a  day,  so  that  the 
fifth-day  cord  is  reached  in  four  days  instead  of  six,  as  in  the 
"  simple "  treatment.  When  the  maximum — the  third-day 
cord— is  reached  the  injections  are  continued  with  fifth-,  fourth-, 
and  third-day  cords.  The  whole  course  is  fifteen  days  in  the 
simple  treatment  and  twenty-one  in  the  intensive.  The  doses 
injected  range  from  i  to  3  cubic  centimetres.  Injections  are 
made  alternately  into  the  right  and  left  flanks.  The  following 
table  shows  the  number  treated  from  1886  to  1Q05,  n-ith  the 
mortality. 
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Year. 

Patients 

Treated. 

Deaths. 

Mortality 

per  cent. 

1886 

2671 

25 

■94 

1770 

14 

79 

1888 

itea 

9 

ii 

1889 

1830 

7 

1890 

1540 

5 

32 

1891 

I5S9 

4 

25 

1892 

4 

"893 

6 

36 

1894 

7 

50 

"895 

1520 

5 

33 

1896 

1308 

4 

30 

1897 

1521 

6 

39 

1898 

1465 

3 

1899 

1614 

4 

25 

1900 

1419 

70 

1901 

1318 

5 

37 

1902 

1105 

18 

1903 

630 

4 

63 

1904 

757 

S 

66 

1905 

737 

4 

54         1 

These  figures  do  not  include  cases  which  develop  hydnq>bobia 
during  treatment  or  within  fifteen  days  after  treatment  is  com- 


pleted, for  it  is  held  that  persons  who  die  within  that  period 
have  their  nervous  centres  invaded  by  virus  before  the  cure  has 
time  to  act.  The  true  mortality  should  therefore  be  considerably 
higher.  For  instance,  in  1898  three  deaths  came  within  this 
category,  which  just  doubles  the  mortality;  and  in  iSgg  the 
additional  deaths  were  six,  bringing  the  mortality  up  to  two-and- 
a-half  times  that  indicated  in  the  table.  When,  however,  the 
additional  deaths  are  included  the  results  remain  sufficiently 
striking,  if  two  assumptions  are  granted^(i)  that  all  the  persons 
treated  have  been  bitten  by  rabid  animals;  (z)  that  a  large 
proportion  of  persons  so  bitten  usually  have  hydrophobia. 
Unfortunately,  both  these  assumptions  lack  proof,  and  therefot* 
the  evidence  of  the  efficacy  of  the  treatment  cannot  be  said  to 
satisfy  a  strictly  scientific  standard.  With  regard  to  the  first  point, 
the  patients  are  divided  into  three  categories— (1)  those  bitten  by 
an  animal  the  rabidity  of  which  is  proved  by  the  development 
of  rabies  in  other  animals  bitten  by  it  or  inoculated  from  its 
spinal  cord;  (2)  those  bitten  by  an  animal  pronounced  rabid 
on  a  veterinary  examination;  (3)  those  bitten  by  an  antmat 
suspected  of  being  rabid.  The  number  of  patients  in  each  category 
in  1898  was  (i)  141,  (s)  855,  (,?)  469;  and  in  1899  it  was  (i)  152, 
(2)  1099,  (3)  363.  As  might  be  expected,  the  vast  majority  came 
under  the  second  and  third  heads,  in  which  the  evidenceof  rabidity 
is  doubtful  or  altogether  lacking.  With  regard  to  the  second 
point,  the  proportion  of  persons  bitten  by  rabid  animals  who 
ordinarily  develop  hydrophobia  has  only  been  "estimated" 
from  very  inadequate  data.  Otto  Bollinger  from  a  series  of 
collected  statistics  states  that  before  the  introduction  of  the 
Pasteur  treatment,  of  patients  bitten  by  dogs  undoubtedly  rabid 
47%  died,  the  rate  being  33%  in  those  whose  wounds  had  been 
cauterized  and  83%  when  there  had  i)een  no  local  treatment. 
If  the  number  of  rabid  dogs  be  compared  with  the  deaths  from 
hydrophobia  in  any  year  or  series  of  years,  it  can  hardly  be  very 
high.  For  instance,  in  1895,  668  dogs,  besides  other  animals, 
were  killed  and  certified  to  be  rabid  in  England,  and  the  deaths 
from  hydrophobia  were  twenty.  Of  course  this  proves  nothing, 
as  the  number  of  persons  bitten  b  not  known,  but  the  difference 
between  the  amount  of  rabies  and  of  hydrophobia  is  suggestively 
great  in  view  of  the  marked  propensity  of  rabid  dogs  to  bite, 
nor  is  it  accounted  for  by  the  fact  that  some  of  the  persons  bitten 
were  treated  at  the  Institut  Pasteur.  A  comparison  of  the  annua) 
mortality  from  hydrophobia  in  France  before  and  after  the  intro- 
duction of  the  treatment  would  afford  decisive  evidence  as  to 
its  efficacy;  but  unfortunately  no  such  comparison  can  be  made 
for  lack  of  vital  statisUcs  in  that  country.  The  experience  of 
the  Paris  hospitals,  however,  points  to  a  decided  diminution  of 
mortality.  On  the  whole  it  must  be  said,  in  the  absence  of  further 
data,  that  the  Pasteur  treatment  certainly  diminishes  the  danger 
of  hydrophobia  from  the  bites  of  rabid  animals. 

More  recently  treatment  with  an  anti-rabic  serum  has  been 
suggested  (see  Parasitic  Diseases).  Victor  Babes  and  Lepp 
and  later  Guido  Tizzoni  and  Eugenio  Centanni  have  worked  out 
a  method  of  serum  treatment  curative  and  protective.  In  this 
method  not  the  rabic  poison  itself,  as  in  the  Pasteur  treatment, 
but  the  protective  sut^tance  formed  is  injected  into  the  tissues. 
The  serum  of  a  vacdnated  animal  is  capable  of  neutralizing  the 
power  of  the  virus  of  rabies  not  only  when  mixed  with  the  virus 
before  injection  but  even  when  injected  simultaneoudy  or  within 
twenty-four  hours  after  the  introduction  of  the  virus.  These 
authors  showed  that  the  serum  of  a  rabbit  protects  a  rabbit 
better  than  does  the  serum  of  a  dog,  and  vice  versa.  At  the  end 
of  twenty  days'  injections  they  found  they  could  obtain  such  a 
large  quantity  of  anti-rabic  substance  in  the  senmi  of  an  animal, 
that  even  i  part  of  serum  to  25,000  of  the  body  weight  would 
protect  an  animal.  This  process  differs  from  that  of  Pasteur 
in  so  far  as  that  in  place  of  promoting  the  formation  of  the 
antidote  within  the  body  of  the  patient,  by  a  process  of  vaccina- 
tion with  progressively  stronger  and  stronger  virus,  this  part  of 
the  process  is  carried  on  in  an  animal.  Babes  using  the  dog  and 
Centanni  the  sheep,  the  blood  serum  of  which  is  injected.  This 
method  of  vaccination  b  useful  as  a  protective  to  those  in  charge 
of  kenneb. 
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The  attempt  to  stamp  out  r&bies  in  Great  Britain  was  au 
experiment  undertaken  by  the  government  in  the  public  interest. 
The  principal  means  adopted  were  the  muzzling  of 
dogs  in  infected  areas,  and  prolonged  quarantine  for 
imported  animals.  The  efficacy  of  dog-muzzling 
in  checking  the  spread  of  rabies  and  diminishing  its 
prevaloice  has  been  repeatedly  proved  in  various  countries. 
Liable  as  other  animals  may  be  to  the  disease,  in  England  at 
least  the  dog  is  pre-eminently  the  vehicle  of  conta^on  and  the 
great  source  of  danger  to  human  beings.  There  is  a  diSerence 
of  opinion  on  the  way  in  which  muzzling  acts,  though  there  can 
be  none  as  to  the  effect  it  produces  in  reducing  rabies.  Frobably 
it  acts  rather  by  securing  the  destruction  of  ownerless  and  stray — 
which  generally  includes  rabid — dogs  than  by  preventing  biting; 
for  though  it  may  prevent  snapping,  even  the  wire-cage  muzzle 
does  not  prevent  furious  dogs  from  biting,  and  it  is  healthy,  not 
rabid,  dogs  that  wear  the  muzzle.  It  has  therefore  been  suggested 
that  a  collar  would  have  the  same  effect,  if  all  collarless  dogs 
were  seized;  but  the  evidence  goes  to  show  that  it  has  not, 
perhaps  because  rabid  dogs  are  more  likely  to  stray  from  home 
with  their  collars,  which  are  constantly  worn,  than  with  muzzles 
whkh  ore  not,  and  so  escape  seizure.  Moreover,  it  is  much  easier 
for  the  police  to  see  whether  a  dog  is  wearing  a  muzzle  or  not 
than  it  is  to  make  sure  about  the  collar.  However  this  may  be, 
the  muzzle  has  proved  more  efficacious,  but  it  was  not  applied 
systematically  in  England  until  a  late  date.  Sometimes  the 
rqfulations  were  in  the  hands  of  the  govenmient,  and  sometimes 
they  were  left  to  local  authorities;  in  either  case  they  were 
allowed  to  lapse  as  soon  as  rabies  had  died  down.  In  April 
1S97  the  Board  of  Agriculture  entered  on  a  systematic  attempt 
to  exterminate  rabies  by  the  means  indicated.  The  plan  was  to 
enforce  muzzling  over  large  areas  in  which  the  disease  existed, 
and  to  maintain  it  for  six  months  after  the  occurrence  of  the 
last  case.  In  spite  of  much  opposition  and  criricism,  this  was 
resolutely  carried  out  under  Mr  Walter  Long,  the  responsible 
minister,  and  met  with  great  success.  By  the  spring  of  1899— 
that  is,  in  two  years — the  disease  had  disappeared  in  Great 
Britain,  except  for  one  area  in  Wales;  and,  with  this  esception, 
muzzling  was  everywhere  relaxed  in  October  1899.  It  was  taken 
off  in  Wales  also  in  the  following  May,  no  case  having  occurred 
since  November  1899.  Rabies  was  then  pronounced  extinct. 
During  the  summer  of  1900,  however,  it  reappeared  in  Wales,  and 
several  counties  were  again  placed  under  the  order.  The  year 
1901  was  the  third  in  succession  in  which  no  death  from  hydro- 
phobia was  registered  in  the  United  Kingdom.  In  the  ten  years 
preceding  1899,  104  deaths  were  registered,  the  death-rate 
reaching  30  in  iSSg  and  averaging  29  aimually.  In  1903  two 
deaths  from  hydrophobia  were  registered.  From  that  date  to 
June  1909  (the  latest  available  for  the  purpose  of  this  article) 
no  death  from  hydrophobia  was  notified  in  the  United  Kingdom. 
See  AnnaUs  at  I'lnsUtut  Pasteur,  from  1886;  Journal'  of  the 
Board  of  Atricvilvrt,  1899;  Makins,  "Hydrophobia,"  in  Treves's 
System  of  Sttrgrry;  Woodhead,  "Rabies,  in  Allbutt'a  SysUm  of 
Medicine. 

HYDROSPHERE  (Gr,  Moip,  water,  and  tr^oTpo,  sphere),  m 
physical  geography,  a  name  given  to  the  whole  ma£s  of  the  water 
of  the  oceans,  which  fills  the  depressions  in  the  earth's  crust, 
and  covers  nearly  three-quarters  of  its  surface.  The  name  is 
used  in  distinction  from  the  atmosphere,  the  earth's  envelope 
of  air,  the  lithosphere  (Gr.  Xifloi,  rock)  or  solid  crust  of  the  earth, 
and  the  centrosphere  or  interior  mass  within  the  crust.  To 
these  "  spheres "  some  writers  add,  by  figurative  usage,  the 
terms  "biosphere,"  or  life-sphere,  to  cover  all  living  things, 
both  animab  and  plants,  and  "  psychosphere,"  or  mind-sphere, 
covering  all  the  products  of  human  intelligence. 

HTDR(STATICS  (Gr.  C5wp,  water,  and  the  root  irra-,  to  cause 
to  stand),  the  branch  of  hydromechanics  which  discusses  the 
equilibrium  of  fluids  (see  Hydromechanics). 

HTDROXYLAHINE,  NH,OH,  or  hydroxy-ammonia,  a  com- 
pound prepared  in  1865  by  W.  C.  Lossen  by  the  reduction  of 
ethyl  nitrate  with  tin  and  hydrochloric  acid.  In  1S70  E.  Ludwig 
and  T.  M.  Hein  (Chem.  Centralblatl,  1S70,  i,  p.  340)  obtained  it 
by  passing  nitric  oxide  through  a  series  of  bottles  containing  tin 


and  hydrochloric  acid,  to  which  a  small  quantity  of  platinum 
tetrachloride  has  been  added;  the  acid  Hquid  is  poured  ofi 
when  the  operation  is  completed,  and  sulphuretted  hydrogen  is 
passed  in;  the  tin  sulphide  is  filtered  off  and  the  filtrate  evapor- 
ated, The  residue  is  extracted  by  absolute  alcohol,  which  dis- 
solves the  bydroxylamine  hydrochloride  and  a  httle  ammonium 
chloride;  this  last  substance  is  removed  as  ammonium  idatino- 
chloride,  and  the  residual  bydroxylamine  hydrochloride  is 
recrystallized.  E.  Divers  obtains  it  by  mixing  cold  saturated 
solutions  containing  one  molecular  proportion  of  sodium  nitrate, 
and  two  molecular  proportions  of  acid  sodium  sulphite,  and 
then  adding  a  saturated  solution  of  potassium  chloride  to  the 
mixture.  After  standing  for  twenty-four  hours,  bydroxylamine 
potassium  disulphonate  crystallizes  out.  This  is  boiled  for  some 
hours  with  water  and  the  solution  cooled,  when  potasuum 
stdphate  separates  first,  and  then  bydroxylamine  sulphate. 
E.  Tafel  {Zeil.  anorg.  Chem.,  1902,  31,  p.  389)  patented  an  electro- 
lytic process,  wherein  50%  sulphuric  acid  is  treated  in  a  divided 
cell  provided  with  a  cathode  of  amalgamated  lead,  50%  nitric 
acid  being  gradually  run  into  the  cathode  compartment.  Pure 
anhydrous  hydroxylamine  has  been  obtained  by  C.  A.  Lobry  de 
Bruyn  from  the  hydrochloride,  by  dissolving  it  in  absolute 
methyl  alcohol  and  then  adding  sodium  methytate.  The  pre- 
cipitated sodium  chloride  is  filtered,  and  the  solurion  of  hydroxyl- 
amine distilled  in  order  to  remove  methyl  alcohol,  and  finally 
fractionated  under  reduced  pressure.  The  free  base  b  a  colourless, 
odourless,  crystalline  solid,  melting  at  about  30°  C,  and  boiling 
at  58°  C.  (under  a  pressure  of  az  mm.).  It  deliquesces  and 
oxidizes  on  exposure,  inflames  in  dry  chlorine  and  is  reduced  to 
ammonia  by  zinc  dust.  Its  aqueous  solution  is  strongly  alkaline. 
and  with  adds  it  forms  well-defined  stable  salts.  E.  Ebler  and 
E.  Schott  (/.  pr.  Chem.,  1908,  78,  p.  289)  regard  it  as  acting  with 
the  formula  NHi-OH  towards  bases,  and  as  NHi:0  towards  acids, 
the  salts  in  the  latter  case  being  of  the  oxonium  type.  It  is  a 
strong  reducing  agent,  giving  a  precipitate  of  cuprous  oxide 
from  alkaline  copper  solutions  at  ordinary  temperature,  con- 
verting mercuric  chloride  to  mercurous  chloride,  and  pre- 
cipitating metallic  silver  from  solutions  of  silver  salts.  With 
aldehydes  and  ketones  it  forms  oximes  {q.v.).  W.  R.  Dunstan 
{Jour.  Chem.  Sac,  1899,  75,  p.  792)  found  that  the  addition  of 
methyl  iodide  to  a  methyl  alcohol  solution  of  hydroxylamine 
resulted  in  the  formation  of  trimethyloxamlne,  N(CHj)iO. 

Many  substituted  hydroxy  la  mines  are  known,  substiturion  taking 

place  either  in  the  a  or  p  position  (NHi-OH).  _  ^phenylhydroxyl- 
amine,  CiHiNH-OH-,  is  obtained  in  the  reduction  of  nitrobenzene 
in  neutral  solution  {e.g.  by  the  action  of  the  aluminium-mercur^' 
couple  and  water),  but  better,  according  to  C.  Goldschmidt  (Ber., 
1896,  29,  p.  2307)  by  diBsolving  nitrobenzene  in  ten  times  its  weight 
of  ether  containing  a  few  cubic  centimetres  of  water,  and  heating 
with  excess  of  zinc  dust  and  anhydrous  calcium  chloride  for  thrci; 
hours  on  a  water  bath.  It  also  app^rs  as  an  intermediate  product 
in  the  electrolytic  reduction  of  nitrobenzene  in  sulphuric  acid 
solution.  By  eentle  oxidation  it  yields  nitrosobenzenc.  Derivatives 
R,^iC-'         ■■■■'.■         ...     -  ■ 


unstable  and  highly  reactive  substance,  has  been  especially  studied 
by  A.  Angeii  (see  A.  W.  Stewart,  Recent  Advances  m  Physical  and 
Inorganic  Chemistry,  1909). 

HTDROZOA,  one  of  the  most  widely  spread  and  prolific 
groups  of  aquatic  animals.  They  are  for  the  most  part  marine 
in  habitat,  but  a  familiar  fresh-water  form  is  the  common  Hydra 
of  ponds  and  ditches,  which  gives  origin  to  the  name  of  the  class. 
The  Hydrozoa  comprise  the  hydroids,  so  abundant  on  all  shores, 
most  of  which  resemble  vegetable  organisms  to  the  unassisted 
eye;  the  hydrocorallines,  which,  as  their  name  implies,  have  a 
massive  stony  skeleton  and  resemble  corals;  the  jelly-fishes  so 
called;  and  the  Siphonophora,  of  which  the  species  best  known 
by  repute  is  the  so-called  "  Portuguese  man-of-war  "  {Physalia), 
dreaded  by  sailors  on  account  of  its  terrible  stinging  powers. 

In  external  form  and  appearance  the  Hydrozoa  exhibit  such 
striking  differences  that  there  would  seem  at  first  sight  to  be 
little  in  common  between  the  more  divergent  members  of  the 
group.  Nevertheless  there  Is  no  other  class  in  the  animal  king- 
dom with  better  marked  characterisrics,  or  t  '  '^ 
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morphologic&l  peculiarities  underlying  the  utmost  diversity  of 
superficial    characters. 

All  Hydrozoa,  in  the  first  place,  exhibit  the  three  structural 
features  distinctive  of  the  Coelentera  (q.v.).  (i)  The  body  is  built 
up  of  two  layers  only,  an  external  protective  and  sensory  layer, 
the  ectoderm,  and  an  internal  digestive  layer,  the  endoderm. 
(3)  The  body  contains  but  a  single  internal  cavity,  the  coelenteron 
or  gastrovascular  space,  which  may  be  greatly  ramified,  but  is  not 
shut  o£F  into  cavities  distinct  from  the  central  digestive  space. 
(3)  The  generative  cells  are  produced  in  either  the  ectoderm  or 
eudodmn,  and  not  in  a  third  layer  arisinK  in  the  embryo,  distinct 
from  the  two  primary  layezs;  in  other  words,  there  is  no  mesoderm 
or  coelom. 

To  these  three  characters  the  Hydrozoa  add  a  fourth  which 
is  distinctive  of  the  subdivision  of  the  Coelenterata  termed  the 
Cnidaria;  that  b  to  say,  they  always  possess  peculiar  stinging 
organs  known  as  nettle-cells,  or  nematocysts  (Cnida^),  each 
produced  in  a  cell  forming  an  integral  part  of  the  animal's 
tissues.  The  Hydrozoa  are  thus  shown  to  belong  to  the  group 
of  Coelenterata  Cnidaria,  and  it  remains  to  consider  more  fully 
their  distinctive  features,  and  in  particular  those  which  mark 
them  off  from  the  other  main  division  of  the  Cnidaria,  the 
Anthozoa  (?.».),  comprising  the  corals  and  sea-anemones. 

The  great  diversity,  to  which  reference  has  already  been  made, 
in  the  form  and  structure  of  the  Hydrozoa  is  due  to  two  principal 
causes.  In  the  first  place,  we  find  in  this  group  two  distinct 
types  of  person  or  individual,  the  polyp  and  the  medusa  iqq.v.), 
each  capable  of  a  wide  range  of  variations;  and  when  both 
polyp  and  medusa  occur  in  the  life-cycle  of  the  same  species, 
as  is  frequently  the  case,  the  result  is  an  alternation  of  genera- 
dons  of  a  type  peculiarly  characteristic  of  the  class.  In  the 
second  place,  the  power  of  non-sexual  reproduction  by  budding 
is  practically  of  universal  occurrence  among  the  Hydrozoa,  and 
by  the  buds  failing  to  separate  from  the  parent  stock,  colonies  are 
produced,  more  or  less  complicated  in  structure  and  often  of 
great  size.  We  find  that  polyps  may  either  bud  other  polyps  or 
may  produce  medusae,  and  that  medusae  may  bud  medusae, 
though  never,  apparently,  polyps.  Hence  we  have  a  primary 
subdivision  of  the  colonies  of  Hydrozoa  into  those  produced  by 
budding  of  polyps  and  those  produced  by  budding  of  medusae. 
The  former  may  contain  polyp-persons  and  medusa-persons, 
either  one  kind  alone  01  both  kinds  combined;  the  latter  will 
contain  only  medusa-persons  variously  modified. 

The  morphology  of  the  Hydrozoa  reduces  itself,  therefore, 
to  a  consideration  of  the  morphology  of  the  polyp,  of  the  medusa 
and  of  the  colony.  Putting  aside  the  last-named.,  for  a  detailed 
account  of  which  see  Hydromedosae,  we  can  best  deal  with  the 
peculiarities  of  the  polyp  and  medusa  from  a  devdopmental 
point  of  view. 

In  the  development  of  the  Hydrozoa,  and  indeed  of  the  Cnidaria 
generally,  the  e^  usually  gives  rise  to  an  oval  larva  which  awims 
about  by  means  of  a  cOating  of  cilia  on  the  suriace  of  the  body. 
This  very  characteristic  larva  is  termed  a  platiuia,  but  though  very 
uniform  externally,  the  planulae  of  different  species,  or  of  the  same 
species  at  different  periods,  do  not  always  represent  the  same  stage 
of  embryonic  development  internally.  On  examining  more  minutely 
E  of  the  development,   it  is  found  that  the  ovum  goes 


wall  composed  of  a  single  layer  of  cells,  and  containing  a  spacious 
cavity,  the  blastocoeie  or  segmentation-cavity.  This  is  the  Uastula 
stage  occurring  universally  m  all  Metazoa,  probably  representing 
an  ancestral  Protozoan  colony  in  phylogeny.  Next  the  blascula 
gives  rise  to  an  internal  mass  of  cells  (fig.  i,  hy)  which  come  from  the 
wall  either  by  immigration  (fig.  i,  A)  or  by  splitting  off  (delamina- 
tion).  The  formation  of  an  inner  cell-mass  converts  the  single- 
layered  blastula  (monoblastula)  into  a  double- layered  embryo 
(diblastula)  which  may  be  termed  a  parenchymula,  since  at  first 
the  inner  cell-mass  forms  an  irregular  parenchyma  which  may 
entirely  fill  up  and  obliterate  the  segmentation  cavity  (fig.  1,  D). 
At  a  later  stage,  however,  the  cells  ofthe  inner  mass  arrange  them- 
selves in  a  definite  layer  surrounding  an  internal  cavity  (fig.  i,C,  al), 
which  soon  acquires  an  opening  to  the  eitterior  at  one  pole,  and  so 
forms  the  characteristic  embryonic  stage  of  all  Enterozoa  known  as 
the  gastrtda  (fig.  2).  In  this  stage  the  body  is  composed  of  two 
layers,  ectoderm  (d)  externally,  and  endoderm  {c)  internally,  sur- 
rounding a  central  cavity,  the  archenteron  (6),  which  communicates 
with  the  exterior  by  a  pore  (o),  the  blmlopore. 


Thus  a  planula  larva  may  be  a  blastula,  or  but  slightly  advanced 
bejfond  this  stage,  or  it  may  be  (and  moat  usually  is)  a  parenchymula ; 
or  in  some  cases  (Scyphomedusae)  it  may  be  a  gastriUa.  It  ^ould 
be  added  that  the  process  of  development,  the  gastrulation  as  it  is 
termed,  may  be  shortened  by  the  immigration  of  ceils  taking  jjace 
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Fnnn  Baltour.  after  Rowalrvsky. 

Fig.  1.— -Formation  of  the  Diblastula  of  Eueept  (one  of  the 
Calyptoblastic  Hydromedusae)  by  immigration.  A,  B,  C,  three  suc- 
cessive stages,  ep.  Ectoderm;  ky,  endoderm;  ol,  enteric  cavity, 
at  ore  pole  only,  and  in  a  connected  layer  with  orderly  arrai^ement. 
so  that  the  gastrula  stage  is  reached  at  once  from  the  blastula  without 
any  intervening  parenchymula  stage.  This  is  a  process  of  gastrula- 
tion by  invagination  which  is  found  in  all  animals  above  the  Coelen- 
terata, but  which  is  very  rare  in  the  Cnidaria,  and  is  luiown  only  in 
the  Scyphomedusae  amongst  the  Hydrozoa. 

After  the  gastrula  stage,  which  is  found  as  a  developmental  stage 
in  all  Enterozoa,  the  embryo  of  the  Hydrozoa  proceeds  to  develop 
characters  which  are  peculiar  to  the  Coelen-  a 

terata  only.  Round  the  blastopore  hollow 
outgrowths,  variable  in  number,  arise  by  the 
cvagination  of  the  entire  body-wall,  both 
ectoderm  and  endoderm.  Each  outgrowth  con- 
tains a  prolongation  of  the  archenteric  cavity 
(compare  figs.  2  and  j,  A).  In  this  way  is 
formed  a  ring  of  tentacles,  the  most  character- 
istic organs  of  the  Cnidaria.  They  surround 
a  region  which  is  termed  the  peristome,  and 
whii^  contains  in  the  centre  the  blastopore. 


the  blastopore, 

which  becomes  the  adult  mouth.  The  arch- 
enteron becomes  the  gastrovascular  system 
or  coelenteron.     Between  the  ectoderm  and 

endoderm    a    gelatinous    supporting    layer,       ^™°   '?*"J^'"i,2i 
termed  the  mesogloea,  makes  its  appearance.     ^Jl^y         Camtaniat 
The  gastrula  has  now  become  an  Mtinida,        i-,^   '         ti;..,,.^^ 
which  may  be  termed  the  distinctive  larva  of        *^^^f     n;ki;f,^,u 
the  Cnidaria,  and  doubtless  represents  in  a  „   R,°JLiii 
transitory  manner  the  common  ancestor  of  ?'  iirrvJ-^.^^,,;*,. 
the  group.    In  no  case  known,  however,  does   *■  Archenteric  cavity. 
theactinulabecometheadult-sexuallymature  j'  r  r.^™ 
individual,    but    always    undergoes    further  "'  ^"^erm. 
modifications,  whereby  it  develops  into  either  a  polyp  or  a  medusa. 
To  become  a  polyp,  the  actinula  (fig.  3,  A)  Incomes  attached  to 
some  firm  object  by  the  pole  farthest  from  the  mouth,  and  its  growth 
preponderates  in  the  direction  of  the  principal  axis,  that  is  to  say,  the 
axis  passing  through  the  mouth  (fig.  3,  a-b).    As  a  result  the  body 
becomes  columnar  in  form  (fig.  3,  B),  and  without  further  change 
passes  into  the  characteristic  polyp-form  (see  PoLYP). 

a  a. 


.  3. — Diagram  showing  the  change  of  the  Actinula  (A) 
(B);  a-b,  principal  (vertical)  axis;  c-d,  horizontal  axis. 
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Anthozoa  respectively.  In  the  hydropotyp  the  body  is  typically 
elongated,  the  height  oE  the  column  being  far  greater  than  the 
diameter.  Jhe  peristome  is  relatively  small  and  the  mouth  is  generally 
raised  on  a  projecting  spout  or  hypostome.  The  ectoderm  loses  entirely 
the  ciliation  which  it  had  in  the  planula  and  actinula  stages  and  com- 
monly secretes  on  its  external  surface  a  protective  or  supporting  in- 
vestment, the  perisarc.  Contrasting  with  this,  the  anthopol^  is 
generally  of  squat  form,  the  diameter  often  exceeding  the  height; 
the  peristome  is  wide,  a  hypostome  is  lacking,  and  the  ectoderm, 
or  so  much  of  it  as  is  exposed,  i.e.  not  covered  by  secretion  of  skeletal 
or  other  investment,  retains  its  ciliation  throughout  life.  The 
internal  structural  differences  are  even  more  characteristic.  In  the 
h_ydropolyp  the  blastopore  of  the  embryo  forms  the  adult  mouth 
situated  at  the  eictremity  of  the  hypostome,  and  the  ectoderm  and 


Pig.  4. — Diagram  showing  the  change  of  the  Actinula  into  a 
Medusa.  A,  Vertical  section  of  the  actinula;  o-t  and  c-d  as  in  G^.3,  B, 
transitional  stage,  showing  preponderating  growth  in  the  Uorizontal 
plane.  C,C',  D.D',  two  types  of  medusa  organization;  C  and  D  are 
composite  sections,  showinga  radius  (R)  on  one  side,  an  interradius 
<IR)  on  the  other;  C  and  D'  are  plans;  the  mouth  and  manubrium 
are  indicated  at  the  centre,  leading  into  the  gastral  cavity  subdivided 
by  the  four  areas  of  concrescence  in  each  interradius  (IR).  (. 
tentacle;  g.f,  gastric  pouch;  r.c,  radial  canal  not  present  in  C 
and  C;  e.e,  circular  or  ring-canal;  e.(,  endoderm- lamella  formed 
by  concrescence.  For  a  more  detailed  diagram  of  medusa-structure 
see  article  Medusa. 

endoderm  meet  at  this  point.  In  the  anthopolyp  the  blastopore  is 
carried  inwards  by  an  in-pushing  of  the  body-wall  of  the  region  of 
the  peristome,  so  that  the  adult  mouth  is  an  opening  leading  into  a 
short  ectodermal  oesophagus  or  stomodaeum,  at  the  bottom  of 
which  is  the  blastopore.  Further,  in  the  hydropolyp  the  digesti\'e 
cavity  either  remains  simple  and  undivided  and  circular  in  transverse 
section,  or  may  show  ridges  projecting  internally,  which  in  this  case 
are  formed  of  endoderm  alone,  without  any  participation  of  the 
mesogloea.  in  the  anthopolyp.  on  the  other  hand,  the  digestive 
cavity  is  always  subdivided  by  so-called  mesenteries,  in-growths 
of  the  endoderm  containing  vertical  lamellae  of  mesogloea  (sec 
Anthozoa).    In  short,  the  hydropolyp  is  characterized  by  a  more 


simple  type  of  organization  than  the  anthopolyp,  and  is  in  most 
respects  less  modined  from  the  actinula  type  of  structure. 

Returning  now  to  the  actinula,  this  Form  may,  as  already  stated, 
develop  into  a  medusa,  a  type  of  individual  found  only  in  the 
Hydrozoa,  as  here  understood.  To  become  a  medusa,  the  actinula 
grows  scarcely  at  alt  in  the  direction  of  the  principal  axis,  but  greatly 
aloi^  a  plane  at  right  angles  to  it.  Thus  the  body  becomes  umbrella- 
shaped,  the  concave  side  representing  the  peristome,  and  the  convex 
side  the  column,  of  the  polyp.  Hence  the  tentacles  are  found  at  the 
edge  of  the  umbrella,  and  the  hypostome  forms  usually  a  projecting 
tube,  with  the  mouth  at  the  extremity,  forming  the  manubrium  or 
handle  of  the  umbrella.  The  medusa  has  a  pronounced  radial  eym- 
metty,  and  the  positions  of  the  primary  tentacles,  usually  four  in 
number,  mark  out  the  so-called  radii,  alternating  with  which  are 
four  iiUerradii.  The  ectoderm  retains  its  ciliation  only  in  the 
sensory  on;ans.  The  mesogloea  becomes  enormously  increased  in 
quantity  (hence  the  popular  name  "  jelly-fish  "),  and  in  correlation 
with  this  the  endoderm-layer  lining  the  coelenteron  becomes  pressed 
together  in  the  interraaial  areas  and  undergoes  concrescence. 
forming  a  more  or  less  complicated  gastrovascular  system  (see 
Medusa).  It  is  sufficient  to  state  here  ttiat  the  medusa  is  usually  a 
free-swimming  animal,  floating  mouth  downwards  on  the  open  seas, 
cases  it  may  be  attached  by  its  aboral  pole,  like  a  polyp, 

nthe 


a  may  be  summarized  as  follows: 
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This  development,  thou^  probably  representing  the  primitive 
sequence  of  events,  is  never  actually  found  in  its  full  extent,  but  is 
always  abbreviated  by  omission  or  elimination  of  one  or  more  of 
the  stages.  We  have  already  seen  that  the  parenchymula  stage  is 
passed  over  when  the  gastrulation  is  of  the  invaginate  type.  On  the 
other  hand,  the  paren^ymula  may  develop  directly  into  the  actinula 


the  period  at  which  the  embryo  is  set  free  as  a  larva,  and  since  two 
free-swimming  stages,  planula  and  actinula,  are  unnecessary,  one  or 
other  of  them  is  alwa^  suppressed.  A  pood  example  of  this  is  seen 
in  two  common  genera  of  British  hydroids,  Cordylophora  and  Tabu- 
laria.  In  CordylophoTa  the  embryo  is  set  free  at  the  parenchymula 
stage  as  a  planula  which  fixes  itself  and  develops  into  a  polyp,  both 
gastrula  and  actinula  stages  being  suppressed.  In  TubuJaria,  on  the 
other  hand,  the  parenchymula  develops  into  an  actinula  within  the 
maternal  tissues,  and  is  then  set  free,  creeps  about  for  a  time,  and 
after  fixing  itself,  changes  into  a  jxilyp;  hence  in  this  case  the 
planula- stage,  as  a  free  larva,  is  entirely  suppressed. 

The  Hydrozoa  may  be  defined,  therefore,  as  Cnidaria  in  which 
two  types  of  individual,  the  polyp  and  the  medusa,  may  be  present, 
each  type  developed  along  divergent  lines  from  the  primitive  actinula 
form.  The  polyp  (hydropolyp)  is  of  simple  structure,  and  never  has 
an  ectodermal  oesophagus  or  mesenteries.'  The  general  ectoderm 
loses  its  cilia,  which  persist  only  in  the  sensory  cells,  and  it  frequently 
secretes  external  protective  or  supporting  structures.  An  internal 
mesogloeal  skeleton  is  not  found. 

The  class  is  divisible  into  two  main  divisions  or  sub-classes,  Hydro- 
medusae  and  Scyphomedusae,  of  which  definitions  and  detailed 
systematic  accounts  will  be  found  under  these  headings. 

Gbneral  Works  oh  Hydrozoa. — C.  Chun,  Coelenterata 
(Hohlthiere),"  Bronn's  Kiass&n  und  Ordnungen  des  Thier-Reichs 
ii.  2  {1889  et  seq.);  V.  Delage,  and  E.  Hfirouard,  TraiU  de  zoolofie 
concriu,  ii.  part  2,  Les  CoeUnthh  (iiwO;  G.  H.  Fowler,  "The 
Hydromedusae  and  Scyphomedusae  '  in  E.  R.  Lankester's  Treatise 
on  Zoology,  ii.  chapters  iv.  and  v.  (1900);  S.  I.  Hickson,  "  Coelen- 
terata and  Ctenophora,"  Cambridte  Natural  History,  i.  chapters 
X.-XV.  (1906).  (E.  A.  M.) 

HTBNA,  B  name  applicable  to  all  the  representatives  of  the 
mammalian  family  Uyaenidae,  a  group  of  Comivora  {q.t.)  allied 
to  the  civets.  From  all  other  large  Camivora  except  the  African 
hunting-dog,  hyenas  are  distinguished  by  having  only  four  toes 
on  each  foot,  and  are  further  characterized  by  the  length  of  the 
fore-legs  as  compared  with  the  bind  pair,  the  non-retractile  claws, 
and  the  enormous  strength  of  the  jaws  and  teeth,  which  enables 
them  to  break  the  hardest  bones  and  to  retain  what  they  have 
seized  with  unteiaxing  grip. 

'  See  further  under  ScyphomedcsaS.— * 
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HYERES 


The  striped  hyena  (Hyaeiia  striata)  is  the  moat  widely  dis- 
tributed ^HCies,  being  found  throughout  India,  Persia,  Asia 
Minor,  and  North  and  East  Africa,  the  East  African  form 
constituting  a  distinct,,  race,  H.  striata  schilHngsi;  while  there 
are  also  several  distinct  Asiatic  races.  The  species  resembles 
a  wolf  in  size,  and  is  greyish-brown  in  colour,  marked  with 
indistinct  longitudinal  stripes  of  a  darker  hue,  while  the  legs  are 
transversely  striped.  The  hairs  on  the  body  are  long,  especially 
on  the  ridge  of  the  neck  and  back,  where  they  form  a  distinct 
mane,  which  is  continued  along  the  tail.    Nocturnal  in  habits. 


Fig.  j. — The  Striped  Hyena  {Hyaena  striata). 
it  prefers  by  day  the  gloom  of  caves  and  ruins,  or  of  the  burrows 
which  it  occasionally  forms,  and  issues  forth  at  sunset,  when  it 
commences  its  unearthly  howling.  When  the  animal  Is  excited, 
the  howl  changes  into  what  has  been  compared  to  demoniac 
laughter,  whence  the  name  of  "  laughing-hyena."  These 
creatures  feed  chiefly  on  carrion,  and  thus  perform  useful  service 
by  devouring  remains  which  might  otherwise  pollute  the  air. 
Even  human  dead  are  not  safe  from  their  attacks,  their  powerful 
daws  enabling  them  to  gain  access  to  newly  interred  bodies  in 
cemeteries.    Occasionally  (writes  Dr  W.  T.  Blanford)  sheep  or 


Fig.  3.— The  Spotted  Hyena  {Hyatna  croctda). 
goats,  and  more  often  dogs,  are  carried  off,  and  the  latter,  at  all 
events,  are  often  taken  alive  to  the  animal's  den.  This  species 
appears  to  be  solitary  in  habits,  and  it  is  rare  to  meet  with  more 
than  two  together.  The  cowardice  of  this  hyena  is  proverbial; 
despite  its  powerful  teeth,  it  rarely  attempts  to  defend  itself. 
A  very  different  animal  is  the  spotted  hyena,  Hyaena  {Crocuta) 
crocuta,  which  has  the  sectorial  teeth  of  a  more  cat-like  type, 
and  b  marked  by  dark-brown  spots  on  a  yellowish  ground,  while 
the  mane  is  much  less  distinct.  At  the  Cape  it  was  formerly 
common,  and  occasionally  committed  great  havoc  among  the 
cattle,  wfaile  it  did  not  hesitate  to  enter  the  Kaffir  dwellings  at 


night  and  carry  off  children  sleeping  by  their  mothers.  By 
persistent  trapping  and  shooting,  its  numbers  have  now  been 
considerably  reduced,  with  the  result,  however,  of  making  it 
esceedingly  wary,  so  that  it  is  not  readily  caught  in  any  trap 
with  which  it  has  had  an  opportunity  of  becoming  acquainted. 
Its  range  extends  from  Abyssinia  to  the  Cape.  The  Abyssinian 
form  has  been  regarded  as  a  distinct  species,  under  the  name 
of  H.  liontiem,  but  this,  like  various  more  southern  forms,  is 
but  regarded  as  a  local  race.  The  brown  hyena  {H.  brunnea) 
is  South  African,  ranging  to  Angola  on  the  west  and  Kilimanjaro 
on  the  east.  In  size  it  resembles  the  striped  hyena,  but  differs 
in  appearance,  owing  to  the  fringe  of  long  hair  covering  the  neck 
and  forepart  of  the  back.  The  general  hue  is  ashy-brown,  with 
the  hair  lighter  on  the  neck  (forming  a  collar),  chest  and  belly; 
while  the  legs  are  banded  with  dark  brown.  This  species  is  not 
often  seen,  as  it  remains  concealed  during  the  day.  Those 
frequenting  the  coast  feed  on  dead  fish,  crabs  and  an  occasional 
stranded  whale,  though  they  are  also  a  danger  to  the  sheep  and 
cattle  kraal.    Strand-wolf  is  the  local  name  at  the  Cape. 

Although  hyenas  are  now  confined  to  the  warmer  regions  of  the 
Old  World,  fossil  remains  show  that  they  had  a  more  northerly 
range  during  Tertiary  times;  the  European  cave-hyena  being  a 
form  of  the  spotted  species,  known  as  H.  crocuta  spelaea.  Fossil 
hyenas  occur  in  the  Lower  Pliocene  of  Greece,  China,  India, 
Sec;  while  remains  indistinguishable  from  those  of  the  striped 
species  have  been  found  in  the  Upper  Pliocene  of  England  and 
lUly. 

HY£rES,  a  town  in  the  department  of  the  Var  in  S.E.  France, 
II  m.  by  rail  E.  of  Toulon.  In  1906  the  population  of  the  com- 
mune was  17,790,  of  the  town  10,464;  the  population  of  the  former 
was  more  than  doubled  in  the  last  decade  of  the  iQth  century. 
Hyfres  is  celebrated  (as  is  also  its  fashionable  suburb,  Costebdle, 
nearer  the  seashore)  as  a  winter  health  resort.  The  town  proper 
is  situated  about  2\  m.  from  the  seashore,  and  on  the  south- 
western slope  of  a  steep  bill  (66g  ft.,  belonging  to  the  Maurettes 
chain,  96r  ft.),  which  is  one  of  the  westernmost  spurs  of  the 
thickly  wooded  Montagnes  des  Maures.  It  is  sheltered  from  the 
north-east  and  east  winds,  but  is  exposed  to  the  cold  north-west 
wind  or  mistral.  Towards  the  south  and  south-east  a  fertile 
plain,  once  famous  for  its  orange  groves,  but  now  mainly  covered 
by  vineyards  and  farms,  stretches  to  the  sea,  while  to  the  south- 
west, across  a  narrow  valley,  risesaclusterof  low  hills,  on  which  is 
the  suburb  of  Costebelle.  The  older  portion  of  the  town  is  still 
surrounded,  on  the  north  and  east,  by  its  ancient,  though 
dilapidated  medieval  walls,  and  is  a  labyrinth  of  steep  and  dirty 
streets.  The  more  modem  quarter  which  has  grown  up  at  the 
southern  foot  of  the  hill  has  handsome  broad  boulevards  and 
villas,  many  of  them  with  beautiful  gardens,  filled  with  semi- 
tropical  plants.  Among  the  objects  of  interest  in  the  old  town 
are:  the  house  (Rue  Rabaton,  7)  where  J.  B.  Massillon  (1663- 
1742),  the  famous  pulpit  orator,  was  bom;  the  parish  church 
of  St  Louis,  built  originally  in  the  i3lh  century  by  the  Cordelier 
or  Franciscan  friars,  but  completely  restored  in  the  earlier  part 
of  the  19th  century;  and  the  site  of  the  old  chMeau,  on  the 
summit  of  the  hill,  now  occupied  by  a  villa.  The  plain  between 
the  new  town  and  the  sea  is  occupied  by  large  nurseries,  an 
CKcelieat  jardin  d'acciimatation,  and  many  market  gardens,  which 
supply  Paris  and  London  with  early  fruits  and  vegeLables, 
especially  artichokes,  as  well  as  with  roses  in  winter.  There  are 
extensive  salt  beds  {salines)  both  on  the  peninsula  of  Giens,  S, 
of  the  town,  and  also  E,  of  the  town.  To  the  east  of  the  Giens 
peninsula  is  the  fine  natural  harbour  of  Hyeres,  as  well  as  three 
thinly  populated  islands  (the  Stocchades  of  the  ancients), 
Porquerolles,  Port  Cros  and  Le  Levant,  which  are  grouped 
together  under  the  common  name  of  lies  d'Hyeres. 

The  town  of  HySres  seems  to  have  been  founded  in  the  joth 
century,  as  a  place  of  defence  against  pirates,  and  takes  its  name 
from  the  aires  {hierbo  in  the  Provencal  dialect),  or  threshing- 
floors  for  com,  which  then  occupied  its  site.  It  passed  from  the 
possession  of  the  viscounts  of  Marseilles  to  Charles  of  Anjou, 
count  of  Provence,  and  brother  of  St  Louis  (the  latter  landed 
here  in  1254,  on  his  return  from  Egypt).     The^chSteau  1 
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dismantled  by  Henri  IV.,  but  thanks  to  its  walls,  the  town  resisted 
In  1707  an  attack  made  by  the  duke  of  Savoy. 

See  Ch.  Lenth^ric,  La  Provence  iiariltme  ancienne  el  modeme 
(chap.  5)  (Paris.  1880),  (W.  A.  B.  C.) 

HYGIEIA,  in  Greek  mythology,  the  goddess  of  health.  It 
seems  probable  that  she  was  originally  an  abstraction,  subse- 
quently personified,  rather  than  an  independent  divinity  of  very 
andent  date.  The  question  of  the  original  home  of  her  worship 
has  been  much  discussed.  The  oldest  traces  of  it,  so  far  as  is 
known  at  present,  are  to  be  found  at  Titane  in  the  territory  of 
Sicyon,  where  she  was  worshipped  together  with  Asclepius,  to 
whom  she  appears  completely  assimilated,  not  an  independent 
personality.  Her  cult  was  not  introduced  at  Epidaunis  till  a 
late  date,  and  therefore,  when  in  430  B.C.  the  woi^p  of  Asclepius 
was  introduced  at  Athens  coupled  with  that  of  Hygieia,  it  is  not 
to  be  inferred  that  she  accompanied  him  from  Epidaurus,  or 
that  she  is  a  Peloponnesian  importation  at  all.  It  is  most 
probable  that  she  was  invented  at  the  rime  of  the  introduction 
of  Asclepius,  after  the  sufferings  caused  by  the  plague  had 
directed  special  attention  to  sanitary  matters.  The  already 
eziaring  worship  of  Athena  Hygieia  had  nothing  to  do  with 
Hygieia  the  goddess  of  health,  but  merely  denoted  the  recognition 
of  the  power  of  healing  as  one  of  the  attributes  of  Athena,  which 
gradually  became  crystallized  into  a  concrete  personality. 
At  first  no  special  relarionship  existed  between  Asclepius  and 
Hyipda,  but  gradually  she  came  to  be  regarded  as  his  daughter, 
the  place  of  his  wife  being  already  secured  by  Epione.  Later 
Orphic  hynms,  however,  and  Herodas  iv.  i-g,  make  her  the  wife 
of  AsdetMUS.  The  cult  <A  Hygieia  then  spread  concurrently  with 
that  of  Asdepius,  and  was  introduced  at  Rome  from  Epidaurus 
in  393,  by  which  time  she  may  have  been  admitted  (which  was  not 
the  case  before)  into  the  Epidaurian  family  of  the  god.  Her 
proper  name  as  a  Romanized  Greek  importadon  was  Valetudo, 
but  she  was  gradually  identified  with  Salus,  an  older  genuine 
Italian  divinity,  to  whom  a  temple  had  already  been  erected  in 
303-  While  in  ckssical  times  Asdepius  and  Hygida  are  simply 
the  god  and  goddess  of  health,  in  the  declining  years  of  paganism 
they  are  protecring  diviniries  generally,  who  preserve  mankind 
□at  only  from  sickness  but  from  all  dangers  on  land  and  sea. 
In  works  of  art  Hygieia  is  represented,  together  with  Asdepius, 
as  a  maiden  of  b<»ievolent  appearance,  wearing  the  chiton  and 
giving  food  or  drink  to  a  serpent  out  of  a  dish. 

See  the  article  by  H.  Lechat  in  Daremberg  and  Saplio's  Diction 
naire  des  aniiquilis,  with  full  references  to  authorities;  and  E. 
Thramer  in  Roscher's  Lexikon  der  MyUtoiofie,  with  a  special  section 
on  the  modern  theoriei  of  Hygieia. 

HTGIBME  (Fr.  hygUne.  from  Or.  byitdvw,  to  be  healthy), 
the  sdence  of  preserving  health,  its  practical  aim  bdng  to  render 
"  growth  more  perfect,  decay  less  rapid,  life  more  vigorous, 
death  more  remote."  The  subject  is  thus  a  very  wide  one, 
etnbradng  all  the  agendes  which  affect  the  physical  and  mental 
well-being  of  man,  and  it  requires  acquaintance  with  such, 
diverse  sdences  as  physics,  chemistry,  geology,  engineering, 
architecture,  meteorology,  epidemiology,  bacteriology  and 
statistics.  On  the  personal  or  individual  side  it  involves  con- 
siderarion  of  the  character  and  quality  of  food  and  of  water 
and  other  beverages;  of  dothing;  of  work,  exerdse  and  sleep; 
of  personal  deanlinesB,  of  spedal  habits,  such  as  the  use  of 
tobacco,  narcotics,  &c.;  and  of  control  of  sexual  and  other 
passions.  In  its  more  general  and  public  aspects  it  must  take 
cognizance  of  meteorological  condidons,  roughly  included  under 
the  term  climate;  of  the  site  or  soil  on  which  dwellings  are 
placed;  of  the  character,  materials  and  arrangement  of  dwellings, 
whether  regarded  individually  or  in  reladon  to  other  houses 
among  which  they  stand;  of  their  hearing  and  ventiladon;  of 
the  removal  of  excreta  and  other  effete  matters;  of  medical 
knowledge  relating  to  the  inddence  and  prevendon  of  disease; 
and  of  the  disposal  of  the  dead. 

These  topics  will  be  found  treated  in  such  articles  as  Dibtstics, 
Food,  Fooo-Preservatios.  AnuLTKBAxioN,  Water,  Heating, 
Ventilatiok,  Sbwebage,  BACTBRioLOcy,  Housing,  Cremation, 
&C  "For  legal  enactments  which  concern  the  sanitary  well-being 
of  the  community,  see  Public  Health. 


HYOINOSf  eighth  p(^.  It  was  during  his  pontificate  (c. 
137-140)  that  the  gnosdc  heresies  began  to  manifest  themselves 
at  Rome. 

HTOIMDS  (sumamed  Grouaticds,  from  gruma,  a  surveyor's 
measuring-rod),  Ladn  writer  on  land-surveying,  flourished  in 
the  reign  of  Trajan  (a.d.  gS-ii?).  Fragments  of  a  work  00 
legal  boundaries  attributed  to  him  will  be  found  in  C.  P.  I>ach- 
mann,  Gromalki  Veteres,  i.  (1848). 

A  treatise  on  Castrametation  {De  Munilionibus  Caslrorum),  also 
attributed  to  him,  is  probably  of  later  date,  about  the  3rd  century 
A.D.  (ed.  W.  GemoU,  1879;  A.  von  Domaszewski,  1887). 

HTGINDS,  OAtUS  JDLIU8,  Ladn  author,  a  nadve  of  Spain 
(or  Alexandria),  was  a  pupil  of  the  famous  Cornelius  Alexander 
Folyhistor  and  a  freedman  of  Augustus,  by  whom  he  was  made 
superintendent  of  the  Paladne  library  (Suetonius,  De  Gramma- 
licis,  ao).  He  is  said  to  have  fallen  into  great  poverty  in  his 
old  age,  and  to  have  been  supported  by  the  historian  Clodius 
Lidnus.  He  was  a  voluminous  author,  and  his  works  induded 
topographical  and  biographical  treatises,  commentaries  on  Helvius 
Cinna  and  the  poems  of  Virgil,  and  disquisitions  on  agriculture 
and  bee-keeping.    All  these  are  lost. 

Under  the  name  of  Hyginus  two  school  treatises  on  mytholt^y  are 
extant:  (1)  Fabuiarum  Liber,  some  300  mytfaolodcal  legends  and 
celestial  genealogies,  valuable  for  the  use  made  by  the  author  of 
the  works  of  Greek  tragedians  now  lost;  (2)  De  Aslronomia,  usually 
called  Pottica  Astronomica,  containing  an  elementary  treatise  on 
astronomy  and  the  myths  connected  with  the  atars,  chiefly  based  on 
the  KaT(WT(^ivpaI  of  Eratosthenes.  Both  are  'abridgments  and  both 
are  by  the  same  hand ;  but  the  style  and  Latinity  and  the  elementary 
mist^es  (especially  in  the  rendering  of  the  Greek  originalsj  are  held 
to  prove  that  they  cannot  have  been  the  work  of  so  distinguished 
a  scholar  as  C.  Julius  Hyginus.  It  is  suggested  that  these  treatises 
abridgment  (made  in  the  latter  half  of  the  and  century)  of 


the  Genei^giae  of  Hj^nus  by  an  unknown  grammarian,  who  added 
a  complete  treatise  on  mythology 
Editions.— 


Ijology. 

M.  Schmidt  (1871);  De  Aslronomia,  by 
unte,  De  C.  Julii  Hygini,  Avtusli  Liberli, 


B.  Bunte  (1875);  seealsoB 
Vila  el  ScHptu  (1846). 

HTQROBETBR  (Gr.  irfpln,  moist  ^pov,  a  measure),  an 
instrument  for  measuring  the  absolute  or  reladve  amount  of 
moisture  in  the  atmosphere;  an  instrument  which  only 
qualitadvely  determines  changes  in  the  humidity  is  termed  a 
"  hygroscope."  The  earhcr  instruments  generally  depended  for 
thdr  acdon  on  the  contracdon  or  extension  of  substances  when 
exposed  to  varying  degrees  of  moisture;  catgut,  hair,  twisted 
cords  and  wooden  laths,  all  of  which  contract  with  an  increase  in 
the  humidity  and  vice  versa,  being  the  most  favoured  materials. 
The  familiar  "  weather  bouse  "  exemplifies  this  property.  This 
toy  consists  of  a  house  provided  with  two  doors,  throu^  which 
either  a  man  or  woman  appears  according  as  the  weather  is 
about  to  be  wet  or  fine.  Tlds  acdon  is  effected  by  fixing  a  catgut 
thread  to  the  base  on  which  the  figures  are  mounted,  in  such 
a  manner  that  contracdon  of  the  thread  rotates  the  figures  so 
that  the  man  appears  and  exten^on  so  that  the  woman  appears. 

Many  of  the  early  forms  are  described  in  C.  Hutton,  Mam.  and 
Phii.  Dictionary  (1815).  The  modern  instruments,  which  utilize 
other  principles,  arc  described  in  MetbokologY:  II.  Metkodsand 
Apparatus. 

HYKSOS,  or  "  Shefhekd  Kings,"  the  name  of  the  earliest 
invaders  of  Egypt  of  whom  we  have  definite  evidence  in  tradidon. 
Josephus  (c.  Apion.  i.  14),  who  identifies  the  Hyksos  with  the 
Israelites,  preserves  a  passage  from  the  second  book  of  Manetho 
giving  an  account  of  them.  (It  may  be  that  Josephus  had  it,  not 
direct  from  Manelho's  wridngs,  but  through  the  garbled  version 
of  some  Alexandrine  compiler.)  In  outline  it  is  as  follows.  In 
the  days  of  a  king  of  Egypt  named  Timaeus  the  land  was  suddenly 
invaded  from  the  east  by  men  of  ignoble  race,  who  conquered 
it  without  a  struggle,  destroyed  cities  and  temples,  and  slew  or 
enslaved  the  inhabitants.  At  length  they  elected  a  king  named 
Salatis,  who,  residing  at  Memphis,  made  all  Egypt  tributary, 
and  established  garrisons  in  different  parts,  espedally  eastwards, 
fearing  the  Assyrians.  He  built  also  a  great  fortress  at  Avaris, 
in  the  Sethrcate  nome,  east  of  the  Bubasdte  branch  of  the  Nile. 
Salatis  was  followed  in  succession  by  Beon,  Apachnas,  Apophis, 
Jannas  and  Asses.  These  six  kings  rdgned  198  years  and  10 
months,  and  all  aimed  at  extirpating  the  Egyptians.  Tbdr 
whole  race  was  named  Hyksos,  i.e.  "shn>hMd-kiiiffi,"  aid 
zocbyLKX^glC 
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gome  say  they  were  Arabs  (another  explanation  found  by 
Jos^hus  is  "  captive  shepherds ").  When  they  and  their 
successors  had  held  Egypt  for  511  years,  the  kings  of  the  Thebais 
and  other  parts  of  Egypt  rebelled,  and  a  long  and  mighty  war 
began.  Misphragmuthosis  worsted  the  "  Shepherds "  and 
shut  them  up  in  Avaris;  and  his  son  Thutmosis,  failing  to 
culture  the  stronghold,  allowed  them  to  depart;  whereupon 
they  went  forth,  240,000  in  number,  established  themselves 
in  Judea  and  built  Jerusalem. 

In  Manetho's  list  of  kings,  the  sir  above  named  (with  many 
variations  in  detail]  form  the  XVth  dynasty,  and  are  called 
"  six  foreign  Phoenician  kings."  The  XVIth  dynasty  is  of 
thirty-two  "  Hellenic  isicf)  shepherd  kings,"  the  seventeenth 
is  of  "  shepherds  and  Theban  kings  "  (reigning  simultaneously). 
The  lists  vary  greatly  in  different  versions,  but  the  above  seems 
the  most  reasonable  selection  of  readings  to  be  made.  For 
"  Hellenic  "  see  below.  The  supposed  connexion  with  the 
Israelites  has  made  the  problem  of  the  Hyksos  attractive,  but 
light  is  coming  upon  it  very  slowly.  In  1847  E.  de  Raug6 
proved  from  a  fragment  of  a  story  in  the  papyri  of  the  British 
Museum,  that  Apopi  was  one  of  the  latest  of  the  Hyksos  kings, 
corresponding  to  Aphobis;  he  was  king  of  the  "  pest "  and 
suppressed  the  worship  of  the  Egyptian  gods,  and  endeavoured 
to  make  the  Egyptians  worship  his  god  Setekh  or  Seti;  at 
the  same  time  an  Egyptian  named  SeqenenrS  reigned  ui  Thebes, 
more  or  less  subject  to  Aphobis.  The  dty  of  Hawari  (Avaris) 
was  also  mentioned  in  the  fragment. 

In  1850  a  record  of  the  capture  of  this  city  from  the  Hyksos 
by  Ahmosi,  the  founder  of  the  eighteenth  dynasty,  was  discovered 
by  the  same  scholar.  A  large  class  of  monuments  was  afterwards 
attributed  to  the  Hyksos,  probably  in  error.  Some  statues 
and  sphinxes,  found  in  1861  by  Mariette  at  Tanis  (in  the  north- 
east of  the  Delta),  which  had  been  usurped  by  later  kings,  had 
peculiar  "  un-Egyptian  "  features.  One  of  these  bore  the  name 
of  Apopi  engraved  Hghtly  on  the  shoulder;  this  was  evidently 
a  usurper's  mark,  but  from  the  whole  circumstances  it  was 
concluded  that  these,  and  others  of  the  same  type  of  features 
found  elsewhere,  must  have  belonged  to  the  Hyksos.  This 
view  held  the  field  until  1893,  when  Gol6nischefi  produced  an 
inferior  example  bearing  its  original  name,  which  showed  that 
in  this  case  it  represented  Amenemhe  III.  In  consequence 
it  is  now  generally  believed  that  they  all  belong  to  the  twelfth 
dynasty.  Meanwhile  a  headless  statue  of  a.  king  named  Ehyan, 
found  at  Bubastis,  was  attributed  on  various  grounds  to  the 
Hyksos,  the  soundest  arguments  being  his  foreign  name  and 
the  boastful  un-Egyptian  epithet  "  beloved  of  his  ka,"  where 
"  beloved  of  Ptah  "  or  some  other  god  was  to  be  expected. 
His  name  was  immediately  afterwards  recognized  on  a  hon 
found  as  far  away  from  Egypt  as  Bagdad.  Flinders  Petrie  then 
pointed  out  a  group  of  kings  named  on  scarabs  of  peculiar  type, 
which,  including  Khyan,  he  attributed  to  the  period  between 
the  Old  Kingdom  and  the  New,  while  others  were  in  favour  of 
assigning  them  all  to  the  Hyksos,  whose  appellation  seemed 
to  be  recognizable  in  the  title  Hek-kbos,  "ruler  of  the  barbarians," 
borne  by  Khyan.  The  extraordinary  importance  of  Khyan  was 
further  shown  by  the  discovery  of  his  name  on  a  jar-lid  at  Cnossus 
in  Crete.  Semitic  features  were  pointed  out  in  the  supposed 
Hyksos  names,  and  Petrie  was  convinced  of  their  date  by  his 
excavations  of  1905-1906  in  the  eastern  Delta.  Avaris  is  generally 
assigned  to  the  region  towards  Pelusium  on  the  strength  of  its 
being  located  in  the  Sethroite  nome  by  Josephus,  but  Petrie 
thinks  it  was  at  Tell  el-Yahudiyeh  (Yehudia),  where  Hyksos 
scarabs  are  common.  From  the  remains  of  fortifications  there 
he  argues  that  the  Hyksos  were  uncivilized  desert  people, 
skilled  in  the  use  of  the  bow,  and  must  thus  have  destroyed 
by  their  archery  the  E^ptian  armies  trained  to  fight  hand-to- 
hand;  further.,  that  their  hordes  were  centered  in  Syria,  but  were 
driven  thence  by  a  superior  force  in  the  East  to  take  refuge 
in  the  islands  aJid  became  a  sea-power— whence  the  strange 
description  "  Hellenic  "  in  Manetho,  which  most  editors  have 
corrected  to  AXAo£,  "others."  Besides  the  statue  of  Khyan, 
blocks  of  granite  with  the  name  of  Apopi  have  been  found  in 


Upper  Egypt  at  Gebelen  and  in  Lower  Egypt  at  Bubastis.  Tlie 
celebrated  Rhind  mathematical  papyrus  was  copied  in  the 
reign  of  au  Apopi  from  an  original  of  the  time  of  Amenemhe  III. 
Large  numbers  of  Hyksos  scarabs  are  found  in  Upper  and 
Lower  Egypt,  and  they  are  not  imknown  in  Palestine.  Khyan 's 
monuments,  inconspicuous  as  they  are,  actually  extend  over 
a  wider  area — from  Bagdad  to  Cnossus — than  those  of  any  other 
Egyptian  king- 
It  is  certain  that  this  mysterious  people  were  Asiatic,  for 
they  are  called  so  by  the  Egyptians.  Though  Seth  was  an 
Egyptian  god,  as  god  of  the  Hyksos  he  represents  some  Asiaric 
deity.  The  possibility  of  a  connexion  between  the  Hyksos 
and  the  Israehtes  is  still  admitted  in  some  quarters.  Hatred 
of  these  impious  foreigners,  of  which  there  is  some  trace  in 
more  than  one  text,  aroused  amongst  the  Egyptians  (as  nothing 
ever  did  before  or  since)  that  martial  spirit  which  carried  the 
armies  of  Tethmosis  to  the  Euphrates. 

Besides  the  histories  of  Egypt,  eee  J.  H.  Breasted,  Ancient 
Records  of  Egypt;  Historical  Documents  ii.  4,  125;  G.  Maspero, 
Conies  poptdaires,  3me  M.  p.  236;  W.  M.  F.  Petrie,  Hyksos 
and  Isratiite  Cities,  p.  67;  GolSniachefF  in  RecveU  de  travaux.xv. 
p.  131.  (F.  Ll.  G.) 

HTUS,  in  Greek  l^;ead,  son  of  Theiodamas,  king  of  the 
Dryopians  in  Thessaly,  the  favourite  of  Heracles  and  his  com- 
paniou  on  the  Argonautic  expedition.  Having  gone  ashore  at 
Kios  in  Mysia  to  fetch  water,  he  was  carried  off  by  the  nymplis 
of  the  spring  in  which  he  dipped  his  pitcher.  Heracles  sought 
him  in  vain,  and  the  answer  of  Hylas  to  his  thrice- repeated  ciy 
was  lost  in  the  depths  of  the  water.  Ever  afterwards,  in  memory 
of  the  threat  of  Heracles  to  ravage  the  land  if  Hylas  were  not 
found,  the  inhabitants  of  Kios  every  year  on  a  stated  day  roamed 
the  mountains,  shouting  aloud  for  Hylas  (Apollonius  Rhodius 
i.  r307;  Theocritus  xiii.;  Strabo  zii.  5641  Propertius  i.  20; 
Virgil,  Ed.  vi.  43).  But,  although  the  l^end  is  first  told  in 
Alexandrian  times,  the  "  cry  of  Hylas  "  occurs  long  before  as 
the  "  Mysian  cry  "  in  Aeschylus  {Persae,  1054),  and  in  Aristo- 
phanes {Pluius,  1127)  "  to  cry  Hylas  "  is  used  proverbially  of 
seeking  something  in  vain.  Hylas,  like  Adonis  and  Hyacinthus, 
represents  the  fresh  vegetation  of  spring,  or  the  water  of  a  foun- 
tain, which  dries  up  under  the  heat  of  summer.  It  is  suggested 
that  Hylas  was  a  harvest  deity  and  that  the  ceremony  gone 
through  by  the  Kians  was  a  harvest  festival,  at  which  the  figure 
of  a  boy  was  thrown  into  the  water,  signifying  the  dying  vegeta- 
tion-^irit  of  the  year. 

See  G.  TQrk  in  Breslauer  PhUologische  AMuindiimieH.vii-  (1895)  ; 
W.  Mannhardt.  Mylhohgische  ForsAttngen  (1884). 

HTLOZOISM  (Or.  CXij,  matter,  ^wii,  life),  in  philosophy,  a 
term  applied  to  any  system  which  explains  all  life,  whether 
physical  or  mental,  as  ultimately  derived  from  matter  ("  cosmic 
matter,"  Weidstoff).  Such  a  view  of  eibtence  has  been  common 
throughout  the  history  of  thought,  and  especially  among  physical 
scientists.  Thus  the  Ionian  school  of  philosophy,  which  began 
with  Thales,  sought  for  the  beginning  of  all  things  in  various 
material  substances,  water,  air,  fire  (see  Ionian  School).  These 
substances  were  regarded  as  being  in  some  sense  alive,  and 
taking  some  active  part  in  the  development  of  being.  This 
primitive  hylozoism  reappeared  in  modified  forms  in  medieval 
and  Renaissance  thought,  and  in  modem  times  the  doctrine  of 
materialistic  monism  is  its  representative.  Between  modem 
materialism  and  hylozoism  proper  there  is,  however,  the  dis- 
tinction that  the  andents,  however  vaguely,  conceived  the 
elemental  matter  as  being  in  some  sense  animate  if  not  actually 
conscious  and  conative. 

HTHEN,  or  Hymenabds,  originally  the  name  of  the  song  sung 
at  marriages  among  the  Greeks.  As  usual  the  name  gradually 
produced  the  idea  of  an  actual  person  whose  adventures  gave 
rise  to  the  custom  of  this  song.  He  occurs  often  in  association 
with  Linus  and  lalemus,  who  represent  similar  personifications, 
and  is  generally  called  a  son  of  ApoUo  and  a  Muse.  As  the  son 
of  Dionysus  and  Aphrodite,  he  was  regarded  as  a  god  of  fmitful- 
ness.  In  Attic  legend  he  was  a  beautiful  youth  who,  being  in 
love  with  a  girl,  followed  her  in  a  procession  to  Eleusis  disguised 
as  a  woman,  and  saved  the  whole  band  from  pirates.   As  reward 
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he  obtained  the  girl  in  marriage,  and  his  happy  married  Ufe 
caused  him  ever  afterwards  to  be  invoked  in  marriage  songs 
(Serviuson  Virgil,  Aen.  i.  651).  According  to  another  story, 
he  was  a  youth  who  was  killed  by  the  fall  of  his  bouse  on  his 
wedding  day;  hence  he  was  invoked  to  propitiate  him  and  avert 
a  similar  fate  from  others  (Servius,  Ice.  cil.).  He  is  represented 
in  works  of  art  as  an  eSeminate-looiung,  winged  youth,  carrying 
a  bridal  torch  and  wearing  a  nuptial  veil.  The  marriage  song 
was  sung,  with  musical  accompaniment,  during  the  procession 
of  the  bride  from  her  parents'  house  to  that  of  the  bridegroom, 
Hymenaeus  being  Invoiced  at  the  end  of  each  portion. 

See  R.  Schmidt,  De  Hymenaeo  et  Talasio  (1886),  and  J.A.Hildin 
Daremberg  and  SagUs's  DictionnaiTt  des  anitquiUs. 

HYMENOPTERA  (Gr.O/xVt  &  membrane, and irrfp6f,awing), 
a  term  used  in  zoological  classification  for  one  of  the  most  im- 
portant orders  of  the  class  Hexapoda  (q.v.).  The  order  was  founded 
by  Linnaeus  (Systema  Naturae,  1735),  and  is  still  recognized  by 


Afce  C  L.  HiriUt.  Bar.  Siri.  BaU.  3,  !fJ^  VJ.  Ditt.  Afrk. 

Fig.  I.— a,  Front  of  head  of  Sawfly  i,Pachynfmatiis)\  a, 
labium;  b,  clypeus;  e,  vertex;  d,  d,  antenna!  cavities.  C  and 
D,  Mandibles.  E,  First  maxilla;  a,  cardo;  b,  stipes;  c,  galea; 
d,  lacinia;  e,  palp.  B,  Second  maxillae  (Labium);  a,  mentum; 
b,  l^la  (between  the  two  galeae) ;  C,  c,  palps.      Magnified. 

all  naturalists  in  the  sense  proposed  by  him,  to  include 
the  sawflies,  gall-flies,  ichneumon-flies  and  their  allies,  ants, 
wasps  and  bees.  The  relationship  of  the  Hymenoptera  to 
other  orders  of  insects  is  discussed  in  the  article  Hexapoda, 
but  it  may  be  men- 
tioned here  that  in 
structure  the  highest 
members  of  the  order 
are  remarkably  special- 
ized, and  that  in  the 
perfection  of  their  in- 
stincts they  stand  at 
the  head  of  all  insects 
and  indeed  of  all  inver- 
tebrate animals.  About 
30 ,  000  speciesof  Hymen- 

F,o..,-j™o(       Fig.  ri„„,„._-i.    .1 

Hive-bee        [Apit  sectioi 
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palp     and    lacmia  the      thoracic      s<^-  ^   ^e   Sthoptera     for 
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ilightly    modified,    theii 
ianer  lobes  being  fuaed  to 

formaltfuJa  (fig.  i,B,6}. 

I  n  the  higher  families  this 
-J-  .  ^..  as  to  form  an  elatwrate 
sucfcing-ori^  or  "  tongue."  These  insects  are  able,  therefore,  to 
bite  as  weU  as  to  suck,  whereas  most  insects  which  have  acquired 
the  power  of  suction  have  lost  that  of  biting.  Both  fore-  and  hind- 
wing:s  are  usually  present,  both  pairs  being  membranous,  the  hind- 
wic^B  sinall  and  not  folded  when  at  rest,  each  provided  along  the 


structure  becomes  eloi^iated  (fig.  2,  f) 
sucfcing'Ori^  or  "  tongue."     These  ini 


costa  with  a  row  of  curved  hooks  which  catch  on  to  a  fold  along  the 
dorsum  of  the  adjacent  fore-wing  during  fiight.  A  large  number  of 
Hymenoptera  are,  however,  entirely  wingless — at  least  as  regards  one 
sex  or  form  of  the  soecies.  One  of  the  most  remarkable  features  is 
the  close  union  of  tne  foremost  abdominal  segment  (fig.  3,  i.)  with 
the  metathorax,  of  which  it  often  seems  to  form  a  part,  the  apparent 
first  abdominal  s^ment  being,  in  such  case,  really  the  second  (fig. 
3.  ii.).  The  true  first  segment,  which  undersoes  a  more  orlcsscom- 
plete  fusion  with  the  thorax  is  known  as  the  "  median  segment " 
or  propodeum.  In  female  Hymenoptera  the  typical  insectan 
ovipositor  with  its  three  pairs  of  processes  is  well  developed,  and  in 
the  hieher  families  this  orean  becomes  functional  as  a  stin|[  (fig.  5) — 
used  for  offence  and  daence.  As  regards  their  life  history,  all 
Hymenoptera  undereo  a  "  complete  "  metamorphosis.  The  larva 
is  soft-skinned  (eruciform) ,  being  either  a  caterpillar  (fig.  6,  b)  or  a  leg- 
less grub  (fig.  7,  a),and  thepui^isfree(fig.  7,  c),  i.«.with  theappend- 
ages  not  fixed  to  the  body,  as  is  the  case  in  the  pupa  of  most  moths. 
Structure. — The  head  of  a  hymenopterous  insect  bears  three  simple 
eyes  (ocelli)  on  the  front  and  vertex  in  addition  to  the  large  compound 


Fig.  4. — Fore-Wii^s  of  Hymenopti 


.  Tenthredioidae  IH^toma) — 

I,  marginal;  2,  appendicu- 
lar; 3,  4,  5,  6,  radial  or  sub- 
marginal;  7,  8,  9,  median  or 
discoidal;      10,     sub-costal; 

II,  13,  cubital  or  branchial; 
and  13,  anal  or  lanceolate 
cellules;  a,  b,  c,  submaiginal 
nervures;  d,  basal  1 
e.J,  I 
stigma;  co,  costa. 


2.  Cyni|»dae  (Cynips). 

3.  Chalcididae  {Perilampus). 

4.  Proctotrypidae  (Codrus). 

5.  Mymaridae  (Uynuir). 

6.  Bmconidae  (Brocon). 

7.  Ichneumonidae  iTroeus). 

8.  Chrysididae  ICleples). 

9.  Formicidae  (Formica). 
[O.  Vespidae  (Vtspa). 

[I.  Apidae  (.Apatkus). 


eyes.  The  feelers  are  generally  simple  in  type,  rarely  sbomng  serra- 
tions or  prominent  append^es;  but  one  or  two  tmsal  aegments 
are  frequently  differentiated  to  form  an  elongate  "  scape,"  the 
remaining  segments — carried  at  an  elbowed  angle  to  the  scape— 
making  up  the  "  flagellum  ";  the  segments  of  the  flagellum  often 


in  these  organs  among  the  different  families.  The  sucking  tongue 
of  the  Hymenoptera  has  often  been  compared  with  the  hypopharynx 
of  other  insects.  According  to  D.  Shari>,  however,  the  hypopharynx 
is  present  in  all  Hymenoptera  as  a  distinct  structure  at  tne  base  of 
the  "  tongue,"  which  must  be  re«;arded  as  representing  the  fused 
laciniae  of  the  second  maxillae.  In  the  thorax  the  pronotum  and 
prostemum  are  closely  associated  with  the  meeothorax,  but  the  pleura 
of  the  prothorax  are  usually  shifted  far  forwards,  so  that  the  forelegs 
are  inserted  just  behind  the  head.  A  pair  of  small  plates — thetegulae 
— are  very  generally  present  at  the  bases  of  the  fore-wings.  The 
union  of  the  first  abdominal  segment  with  the  met 
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already  mentioned.  The  second  (so-called  "  first  ")  abdominal 
aesment  is  often  very  const rii:ied,  forming  the  "  waist  "  so  character- 
istic of  wasps  and  ants  for  example.  The  constriction  of  this  segment 
and  its  very  perfect  articulation  with  the  propodeum  give  great 
mobility  to  the  abdomen,  so  that  the  ovipositor  or  sting  can  be  used 
with  the  greatest  possible  accuracy  and  effect. 

Mention  has  already  been  made  of  the  series  of  curved  hooks  along 
the  costa  of  the  hind-wing;  by  means  of  this  arrangement  the  two 
wings  of  a  side  are  firmly  joined  together  during  flight,  which  thus 
becomes  particularly  accurate.  The  wings  in  the  Hymenoptera  show 
a  marked  reduction  la  the  number  of  nervures  as  compared  with  more 
primitive  insects.  The  main  median  nervure,  and  usually  also 
the  sub-costal  become  united  with  the  radial,  while  the  branches  of 
radial,  median  and  cubital  nervures  pursuing  a  transverse  or  re- 
current course  across  the  mn^,  divide  its  area  into  a  number  of 
■  areolets  or  "  cells,"  that  are  oi  importance  in  classification.  Among 
many  of  the  smaller  Hymenoptera  we  find  that  the  wings  are  almost 
destitute  of  nervures.  In  the  hind-wings — on  account  of  their  reduced 
si'c — the  nervures  are  even  more  reduced  than  in  the  fore-wings. 

The  legs  of  Hymenoptera  are  of  the  typical  inscctan  form,  and 
the  foot  IS  usually  composed  of  five  segmenis.  In  many  families 
the  trochanter  appears  to  be  represented  by  two  small  segments, 
there  being  thus  an  extra  joint  in  the  leg.  It  is  almost  certain  that 
the  distal  of  these  two  segments  really  belongs  to  the  thigh,  but  the 
ordinary  nomenclature  will  be  used  in  the  present  article,  as  this 
character  is  of  great  importance  in  discriminating  families,  and 
the  two  segments  in  question  are  referred  to  the  trochanter  by  most 
systematic  writers. 

The  typical  insectan  ovipositor,  so  well  developed  among  the 
Hymenoptera,  consists  of  three  pairs  of  {>rocesses  (gonapophyses) 
two  of  which  belong  to  the  ninth  abdominal  segment  ana  one  to 


Alta  C  Jva.  AiciBllonii  la  Uyrmiai  nJmx  (Puis,  iS«S). 
Fig.  5. — Ovipositor  or  Sting  of  Red  Ant  (Myrmica  rubra)  Queen. 
Magnified.  The  right  sheath  C  (outer  process  of  the  ninth  abdominal 
segment — 9)  is  shown  in  connexion  with  the  guide  B  formed  by  the 
inner  processes  of  the  gth  segment.  The  stylet  A  (process  of  the 
8th  abdominal  segment — 8)  is  turned  over  to  show  its  groove  a, 
which  works  along  the  toi^ue  or  rail  6. 

the  eighth.  The  latter  are  the  cutting  or  piercing  stylets  (fig.  5,  A) 
of  the  ovipositor,  while  the  two  outer  processes  of  the  ninth  segment 
are  modined  into  sheaths  or  feelers  (fig.  5,  C)  and  the  two  inner 
processes  form  a  guide  (fig.  5,  B)  on  which  the  stylets  work,  tongues 
or  rails  on  the  "  guide  '  fitting  accurately  into  longitudinal  grooves 
on  the  stylet.  In  the  different  families  of  the  Hymenoptera,  there 
are  various  modifications  of  the  ovipositor,  in  accord  with  the 
habits  of  the  insects  and  the  purposes  to  which  the  or^an  is  put. 
The  sting  of  wasps,  ants  and  Dees  is  a  modified  ovipositor  and  is 
used  for  egg-laying  by  the  fertile  females,  as  well  as  for  defence. 
Most  male  Hymenoptera  have  processes  which  form  clampers  or 
genital  armature.  These  processes  are  not  altogether  homologous 
with  those  of  the  ovipositor,  being  formed  by  inner  and  outer  lobes 
of  a  pair  of  structures  on  the  ninth  abdominal  segment. 

Many  points  of  interest  are  to  be  noted  in  the  internal  structure 
of  the  Hymenoptera.  The  gullet  leads  into  a  moderate-sized  crop, 
and  several  pairs  of  salivary  glands  open  into  the  mouth.  The  crop 
is  followed  by  a  proventriculus  which,  in  the  higher  Hymenoptera, 
forms  the  so-called  "  honey  stomach,"  by  the  contraction  of  whose 
walla  the  solid  and  liquid  food  can  be  separated,  passed  on  into  the 
digestive  stomach,  or  held  in  the  crop  ready  for  regurgitation  into 
the  mouth.  Behind  the  digestive  stomach  are  situated,  as  usual, 
intestine  and  rectum,  and  the  number  of  kidney  (Malpighian)  tubes 
varies  from  only  six  to  over  a  hundred,  being  usually  great. 

In  the  female,  each  ovary  consists  of  a  large  number  of  ovarian 
tubes,  in  which  swollen  chambers  containing  the  en-cells  alternate 
with  smaller  chambers  enclosing  nutrient  material.  In  connexion 
with  the  ovipositor  are  two  poison-glands,  one  acid  and  the  other 
alkaline  in  its  secretion.  The  acid  gland  consists  of  one,  two  or 
more  tubes,  with  a  cellular  coat  of  several  layers,  opening  into  a 


reservoir  whence  the  duct  leads  to  the  exterior.    The  alkaline  gUnd 

is  an  irregular  tube  with  a  single  cellular  layer,  its  duct  opening 
alongside  that  of  the  acid  reservoir.  These  glands  are  most  stronglj' 
developed  when  the  ovipositor  is  modified  into  a  sting. 

Detdopment. — Parthenogenesis  is  of  normal  occurrence  in  the 
life-cycle  of  many  Hymenoptera.  There  are  species  of  gall-fly  in 
which  males  are  unknown,  the  unfertilized  eggs  always  <feveloping 
into  females.  On  the  other  hand,  in  certain  saw-flies  and  among 
the  higher  families,  the  unfertilized  eggs,  capable  of  development, 
usually  give  rise  to  male  insects  (see  Bee).  Tne  larvae  of  most  saw- 
flies  feeding  on  the  leaves  of  plants  are  caterpillars  (fig.  6,  b)  with 
numerous  abdominal  pro-legs,  but  in  most  families  of  Hymenoptera 
the  egg  is  laid  in  such  a  situation  that  an  abundant  food-supply  is 
assured  without  exertion  on  the  part  of  the  larva,  which  is  conse- 
quently a  legless  grub,  usually  white  in  colour,  and  with  soft  flexible 
cuticle_(lig.  7,  a).  The  organs  and  instincts  for  egg-laying  and  food- 
providing  are  perhaps  the  most  remarkable  features  in  the  economy 
of  the  Hymenoptem.  Gall-fly^  grubs  are  provided  with  vegetable 
food  through  the  eggs  beii^  laid  by  the  mother  insect  within  plant 
tissues.  The  ichneumon  pierces  the  body  of  a  caterpillar  and  lays 
her  eggs  where  the  grubs  will  find  abundant  animal  food.  A  digging- 
wasp  hunts  for  insect  prey  and  buries  it  with  the  egg,  while  a  true 
wasp  feeds  her  brood  with  captured  insects,  as  a  bird  her  fledglings. 
Bees  store  honey  and  pollen  to  serve  as  food  for  their  young.  Thus 
we  find  througnout  the  order  a  degree  of  care  for  offspring  un- 
reached by  other  insects,  and  this  family-life  has,  in  the  best  luiown 
of  the  Hymenoptera — ants,  wasps  and  beea — developed  into  an, 
elaborate  social  organization. 

Social  Life. — The  development  of  a  true  insect  society  among 
the  Hymenoptera  is  dependent  on  a  diSerentiation  among 
the  females  between  individuals  with  weU-developcd  ovaries 
{"  queens  ")  whose  special  function  is  reproduction;  and  in- 
dividuals with  reduced  or  aborted  ovaries  ("  workers  ")  whose 
duty  is  to  build  the  nest,  to  gather  food  and  to  tend  and  feed 
the  larvae.  Among  the  wasps  the  workers  may  only  differ  from 
the  queens  in  size,  and  individuals  intermediate  between  the 
two  forms  of  female  may  be  met  with.  Further,  the  qtteen  wasp, 
and  also  the  queen  humble-bee,  commences  unaided  the  woik  of 
building  and  founding  a  new  nest,  being  afterwards  helped  by 
her  daughters  (the  workers)  when  these  have  been  developed. 
In  the  hive-bee  and  among  ants,  on  the  other  hand,  there  are 
constant  structural  distinctions  between  queen  and  worker,  and 
the  function  of  the  queen  bee  in  a  hive  is  confined  to  egg-laying, 
the  labour  of  the  community  being  entirely  done  by  the  workers. 
Many  ants  possess  several  diSerent  fomis  of  worker,  adapted  for 
special  duties.  Details  of  this  fascinating  subject  are  given  in  the 
special  articles  Ant,  Bee  and  Wasp  i,q.v.). 

Hahits  and  Dislribution. — Reference  has  been  already  made  to 
the  various  methods  of  feeding  practised  by  Hymenoptera  in 
the  larval  stage,  and  the  care  taken  of  or  for  the  yoimg  through- 
out the  order  leads  in  many  cases  to  the  gathering  of  such  food 
by  the  mother  or  nurse.  Thus,  wasps  catch  flies;  worker  ants 
make  raids  and  carry  off  weak  insects  of  many  kinds;  bees 
gather  nectar  from  flowers  and  transform  it  into  honey  within 
their  stomachs — largely  for  the  sake  of  feeding  the  larvae  in 
the  nest.  The  feeding  habits  of  the  adult  may  agree  with  that 
of  the  larva,  or  diSer,  as  in  the  case  of  wasps  which  feed  their 
grubs  on  flies,  but  eat  principally  vegetable  food  themselves. 
The  nest-building  habit  is  similarly  variable.  Digging  wasps 
make  simple  holes  in  the  ground;  many  burrowing  bees  form 
branching  tunnels;  other  bees  excavate  timber  or  make  their 
brood-chambers  in  hollow  plant-stems;  wasps  work  up  with 
their  saliva  vegetable  fibres  bitten  off  tree-bark  to  make  paper; 
social  bees  produce  from  glands  in  their  own  bodies  the  wax 
whence  their  nest-chambers  are  built.  The  inquiline  habit 
("  cuckoo-parasitism  "),  when  one  species  makes  use  of  the  labour 
of  another  by  invading  the  nest  and  laying  her  eggs  there,  is  of 
frequent  occurrence  among  Hymenoptera;  and  in  some  cases  the 
larva  of  the  intruder  is  not  content  with  taking  the  store  of  food 
provided,  but  attacks  and  devours  the  larva  of  the  host. 

Most  Hymenoptera  are  of  moderate  or  small  size,  the  gianis 
of  the  order^certain  saw-flies  and  tropical  digging-wasps — 
never  reach  the  bulk  attained  by  the  largest  beetles,  while  the 
wing-spread  is  narrow  compared  with  that  of  many  dragon- 
flies  and  moths.  On  the  other  hand,  there  are  thousands  of 
very  small  species,  and  the  tiny  "fairy-flies"  (Mymaridae), 
whose  larvae  live  as  parasites  in  the  eggs  of  vaqpus  insects,  aie 
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excessively  minute  for  creatures  of  such  complex  organization. 
Hymesoptera  are  probably  less  vddely  distributed  than  Aptera, 
Coleoplera  or  Diptera,  but  they  are  to  be  found  in  all  except  the 
most  inhospitable  regions  of  the  globe.  The  order  is,  with  few 
exceptions,  terrestrial  or  aerial  iu  habit.  Comparatively  only  a 
few  species  are,  for  part  of  their  lives,  denizens  of  fresh  water; 
these,  as  larvae,  are  parasitic  on  the  eggs  or  larvae  of  other 
aquatic  insects,  the  little  hymenopteron,  Polynema  nalans, 
one  of  the  "  fairy-flies  " — swims  through  the  water  by  strokes 
of  her  delicate  wings  in  search  of  a.  dragon-fiy's  egg  in  which  to 
lay  her  own  egg,  while  the  rare  Agriotypus  dives  after  the  case 
of  a  caddis-worm.  It  is  of  interest  that  the  waters  have  been 
invaded  by  the  parasitic  group  of  the  Hymenoptera,  since  in 
number  of  species  this  is  by  far  the  largest  of  the  order.  No 
group  of  terrestrial  insects  escapes  their  attacks — even  larvae 
boring  in  wood  are  detected  by  ichneumon  flies  with  excessively 
long  ovipositors.  Not  a  few  cases  are  known  in  which  a  parasitic 
larva  is  itself  pierced  by  the  ovipositor  of  a  "  hyperparasite," 
and  even  the  offspring  of  the  latter  may  itself  fall  a  victim  to  the 
attack  of  a  "  tertiary  parasite." 

Fossil  History. — Very  little  ia  known  of  the  history  of  the  Hymeno- 

etera  previous  to  the  Tertiary  epoch,  early  in  which,  as  we  know 
urn  tne  evidence  of  many  Oligocene  and  Miocene  fossils,  all  the 
more  important  families  had  been  differentiated.  Fragments  of 
wings  from  the  Lias  and  Oolitic  beds  have  been  referred  to  ants  and 
bees,  but  the  true  nature  of  these  remains  is  doubtful. 

ClasHficaHoit- — Linnaeus  divided  the  Hymenoptera  into  two 
sections — the  Terebrantia,  whose  females  possess  a  cutting  or 
piercing  ovipo«itcr,  and  the  Aculeata,  in  which  the  female  organ 
is  modified  into  a  sting.  This  nomenclature  was  adopted  by 
P.  A.  Latreille  and  has  been  in  general  use  until  the  present  day. 
A  closely  similar  division  of  the  order  results  from  T.  Haitig's 
character  drawn  from  the  trochanter — whether  of  two  segments 
or  undivided — the  groups  being  termed  re^wctively  Ditrocha 
and  MonotTocha.  But  the  most  natural  division  is  obtained  by 
the  separation  of  the  saw-flies  as  a  primitive  sub-order,  char- 
acterized by  the  imperfect  union  of  the  £rst  abdominal  segment 
with  the  thorax,  and  by  the  broad  base  of  the  abdomen,  so  that 
there  is  no  median  constriction  or  "  waist,"  and  by  the  presence 
of  thoracic  legs — usually  also  of  abdominal  pro-legs — in  the  larva. 
All  the  other  families  of  Hymenoptera,  including  the  gall-flies, 
ichneumons  and  aculeates,  have  the  first  abdominal  segment 
closely  united  with  the  thorax,  the  second  abdominal  segment 
constricted  so  as  to  form  a  narrow  stalk  or  "  waist,"  and  legless 
larvae  without  a  hinder  outlet  to  the  food-canal.  These  two  sub- 
orders are  usually  known  as  the  Sessilivenlra  and  PetiolivetUra 
respectively,  but  the  names  Sympkyla  and  Apocrita  proposed  in 
1867  by  C.  Gerstaecker  have  priority,  and  should  not  be  replaced. 
Symphyta. 
This  sub-order,  characterized  by  the  "  sessile,"  broad-based 
abdomen,  whose  tiist  segment  ia  imperfectly  united  with  the  thorax, 
and  by  the  usually  caterpillar-like  larvae  with  legs,  includes  the 
various  groups  of  saw-flies.  Three  leading  families  may  be 
mentioned.  The  CepiMat,  or  stem  saw-Ries,  have  an  elongate 
pronotum,  a  compreaaed  abdomen,  and  a  single  spine  on  the  ahin 
0/  the  fore-leg.  The  soft,  white  larvae  have  the  thoracic  legs  very 
small  and  feed  in  the  stems  of  various  plants.  Cephus  pygmaeus  is 
a  well-known  enemy  of  com  crops.  The  Siricidae  ["  wood-waaps  ") 
are  lai^e  elongate  insects  also  with  one  spine  on  each  fore-ahin,  but 
with  the  pronotum  closely  joined  to  the  mesothorax.  The  ovipositor 
is  long  and  prominent,  enabling  the  female  insect  to  lay  her  e^a  in 
the  wood  of  trees,  where  the  white  larvae,  whose  legs  are  excessively 
short,  tunnel  and  feed.  These  insects  are  adorned  with  bands  of 
black  and  yellow,  or  with  bright  metallic  colours,  and  on  account 
of  their  large  size  and  formidable  ovipoaitors  they  often  cause 
needless  alarm  to  persons  unfamiliar  with  their  habits.  The 
Tenlhredinidat,  or  true  saw-flies,  are  distinguished  by  two  spines  on 
each  fore-shin,  while  the  larvae  are  usually  caterpillars,  with  three 

Kirs  of  thoracic  legs,  and  from  six  to  eight  pairs  of  abdominal  pro- 
js,  the  latter  not  posaesung  the  hooks  found  on  the  pro-lega  of 
lepidopterous  caterpillars.  Most  saw-Hy  larvae  devour  leaves,  and 
the  bi^utifully  serrate  processes  of  the  ovipositor  are  well  adapted 
for  egg-laying  in  plant  tissues.  Some  saw-fly  larvae  are  protected 
by  a  slimy  secretion  Ihg.  6,  c)  and  a  few  hve  concealed  in  galls. 
In  the  form  of  the  feelers,  the  wing-neuration  and  minor  structural 
details  there  ia  much  diversity  among  the  saw-flies.  They  have 
been  usually  regarded  as  a  sinple  family,  but  W.  H.  Ashmead  has 
lately  differentiated  eleven  families  of  them. 


Apocrita. 
This  sub-order  includes  the  vast  majority  of  the  Hymenoptera, 
rowly  constricted  waist  in  the  adult  and  by 
he  larva.  The  trochanter  is  simple  in  some 
genera  and  divided  in  others.  Wixh  regard  to  the  minor  divisions 
of  this  group,  great  difference  of  opinion  has  prevailed  amoi^ 
students.  In  his  recent  claaaification  Ashmead  (1901)  recognizes 
seventy-nine  families  arraneed  under  eight  "  super-families."  The 
number  of  species  included  in  this  division  is  enormous,  and  the 
multiplication  of  families  is,  to  some  extent,  a  natural  result  of 
increasingly  close  study.  But  the  distinctions  between  many  of 
these  rest  on  comparatively  alight  characters,  and  it  is  likely  that 
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Fig.  6. — 0,  Pear  Saw-fly  {Eriocantpoidts  limaeina);  b,  larva  with- 
out, and  c,  with  its  slimy  protective  coat;  e,  cocoon;  },  larva 
before  pupation;  g,  pupa,  magnilied  4  times;  d,  leaves  with 
larvae,  natural  size, 

the  future  discovery  of  new  genera  may  abolish  many  among  such 
distinctions  as  may  now  be  drawn.  It  aeema  advisable,  therefore, 
in  the  present  article  to  retain  the  wider  conception  of  the  family 
that  haa  hitherto  contented  moat  writers  on  the  Hymenoptera. 
Ashmead's  "  super- families  "  have,  however,  been  adopted  as — 
founded  on  definite  structural  characters — they  probably  indicate 
relationship  more  nearly  than  the  older  divisions  founded  mostly 
on  habit.  The  Cynipoidea  include  the  gall-flies  and  their  parasitic 
relations.  In  the  Chakidoidea,  tchneumonoidea  and  Proctotry- 
poidea  will  be  found  nearly  all  the  "  parasitic  Hymenoptera  "  of 
older  classifications.  The  Formicoidea  are  the  ants.  The  group 
of  Fussores,  or  "  digging- wasps,"  is  divided  by  Ashmead,  one  section 
forming  the  Sphecoidea,  while  the  other,  together  with  the  Chrysidae 
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Fig.  7. — Chalcid  (Dibrachys  boucheanus),  a  hyper-paraaite. 
.  Larva.  b,  Female  fly. 

d.  Its  head  more  highly  magnl-     c,  Pupa  of  male. 

lied.  e.  Feeler. 

and  the  true  wasps,  make  up  the  Vespoidea.    The  Apoidea  consists 
of  the  bees  only. 

Cynipoidea. — In  this  division  the  ovipositor  issues  from  the  ventral 
surface  of  the  abdomen;  the  pronotum  reaches  back  to  the  tegulae; 
the  trochanter  has  two  segments;  the  fore-wing  (fig.  4,  2)  Ms  no 
stigma,  but  one  or  two  areolets.  The  feelers  with  twelve  to  fifteen 
segments  are  thread-like  and  straight.  All  the  inaecta  included  in 
this  ^roup  are  amall  and  form  two  families — the  Cynipidae  and  the 
Figitidae.  They  are  the  "  gall-flies,"  many  of  the  speciea  laying 
eggs  in  various  plant-tis«ues  where  the  presence  of  the  larva  causes 
the  formation  of  a  pathological  growth  or  gall,  always  of  a  definite 
form  and  characteristic  of  the  species;  the  "oak-apple"  and  the, 
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bed^uar  o(  the  rose  are  familiar  examples.  Other  flies  of  this 
group  have  the  inquiline  habit,  lading  their  e^  in  tiK  galh  of 
other  s{>edes.  while  otherB  again  pierce  the  cuticle  <rf  maggots  or 
aphids,  in  whose  bodies  their  Wvae  live  as  paiaaitcs. 

ChakidoUUa. — This  division  resembles  the  Cynipoidea  in  the 
position  of  the  ovipositor,  and  in  the  two  segmented  trochanters. 
The  fore-wing  also  has  no  sterna,  and  the  whole  wing  is  almost 
destitute  (A  nervures  and  areolets,  while  the  pronotum  does  not 
reach  back  to  the  tegulae,  and  the  feelers  are  elbowed  (fig.  7).  The 
vast  maiority  of  this  group,  including  nearly  5000  known  8p«:ies, 
are  usually  reckoned  as  a  sinf^c  family,  the  Chaicididae,  comprising 
small  insects,  often  of  bripht  metallic  colours,  whose  larvae  are 
parasitic  in  insects  of  various  orders.  The  "  fig-insecta,"  whose 
presence  in  ripening  figs  is  believed  esseritial  to  the  proper  develop- 
ment of  the  fruit,  belong  to  Blailophaga  and  other  genera  of  this 
family.  They  are  remarkable  in  having  wingless  males  and  winged 
females.  The  "  polyerabryonic  "  development  of  an  Entyrlus,  as 
studied  by  P.  Marchal,  is  highly  remarkable.  The  female  lays  her 
efs  in  the  egg  <^  a  small  ermine  moth  (Hyponomevia)  and  the  egg 
gives  rise  not  to  a  single  embryo  but  to  a  hundred,  which  develop 
as  the  host-caterpillar  develops,  being  found  at  a  later  stage  within 
the  latter  enveloped  in  a  fleiable  tube. 

The  Mymaridae  or  "  fairy-Hies "  are  distinguished  from  the 
Chaicididae  by  their  narrow  fringed  wings  (figs.  4,  5)  and  by  the 
situation  of  the  ovipositor  just  in  front  of  the  tip  of  the  abdomen. 
They  are  among  the  most  minute  of  all  insects  and  their  larvae  are 
probably  all  parasitic  in  insects'  eggs. 

Ichneumonoidea. — The  ten  thousand  known  species  included  in 
this   group   agree   with   the   Cynipoidea   and   Chalcidoidea   in   the 
position  of  the  ovipositor  and  in  the  jointed  trixhanters,  but  arc 
distinguished   by   the   fore-wing  possessing   a  distinct  stigma  and 
usual^  a  typical  series  of  nervures  and  areolets  (ligs.  4,  8).    Many  of 
the  species  are  of  fair  size.    Thcv  lay  their  eggs  (6g.  8}  in  the  bodies 
of  insects  and  their  larvae  belonging  to  various  orders.     A  few 
small  families  such  as  the  Evaniidae  and  the  Slebhanidae  are  in- 
cluded here,  but  the  vast  majority  of  the  group  fall  into  two  large 
families,    the   Ichneumoni- 
dae   and   the   Braconidae, 
the    former    distinguished 
by    the    presence    of   two 
median  (or  discoidal)  cells 
in  the  fore-wing  (figs.  4,  7), 
while  the  latter  has  only 
one  (figs.  4,  6).    Not  a  few 
of  these  insects,  however, 
are  entirely  wingless.     On 
account  of  their  work  in 
destroying        plant-eating 
insects,     the     ichneumon- 
fties  are  of  great  economic 
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Proclolrypotdea.  —  This 
Fig.  8. — Ichneumon  Fly_  (Rkyssa  per-     group      may      be     distiU' 
guished     from     the     pre- 
ceding    by     the     position 

__    _   _^ apex   of    the   abdomen,    and 

from  the  groups  that  follow  (with  very  few  exceptions)  by 
ihe  jointed  trochanters  of  the  legs.  The  pronotum  reaches 
back  to  the  tegulae.  The  PeUcinidae — included  here  by  Ash- 
mead — are  large  insects  with  remarkably  elongate  abdomens 
and  undivided  trochanters.  All  the  other  members  of  the  group 
may  be  regarded  as  forming  a  single  family^the  Proctotrypidae, 
including  an  immense  number  of  small  parasitic  Hymenoptera,  not 
a  few  of  which  are  wit^less.  Of  special  interest  are  the  transforma- 
tions of  PlatygasUr,  belonging  to  this  family,  discovered  by  M, 
Ganin,  and  familiarized  to  English  readers  through  the  writings  of 
Sir  J.  Lubbock  (Lord  Avebury).  The  first  larva  is  broad  in  front 
and  tapers  behind  to  a  "  tail  "  provided  with  two  divergent  pro- 
cesses, so  that  it  resembles  a  small  crustacean.  It  lives  in  the  grub 
of  a  gall-midge  and  it  ultimately  becomes  changed  into  the  usual 
white  and  fleshy  hymenopterous  larva.  The  four  succeeding 
sections,  in  which  the  ovipositor  is  modified  into  a  sting  (always 
exscrted  from  the  tip  of  the  abdomen)  and  the  trochanters  are  with 
few  exceptions  simple,  form  the  AcuUala  of  Linnaeus. 

Formicoidea. — The  ants  which  form  this  group  are  readily  dis- 
tinguished by  thedifferentiation  of  the  females  into  winged  "  queens" 
and  wingless  "  workers."  The  pronotum  extends  back  to  the  wing- 
baaes,  and  the  "  waist  "  is  greaUy  constricted  and  marked  by  one  or 
two  "  nodes."  The  differentiation  of  the  females  leads  to  a  complex 
social  tile,  the  nesting  habits  of  ants  and  the  various  industries  that 
they  pursue  being  of  surpassing  interest  (see  Ant). 

Vespoidea. — This  section  includes  a  number  of  families  char- 
acterized by  the  backward  extension  of  the  prothorax  to  the  tegulae 
and  distinguished  from  the  ants  by  the  absence  of  "  nodes  "  at  the 
base  of  the  abdomen.  The  true  wasps  have  the  fore-wings  folded 
lengthwise  when  at  rest  and  the  fore-legs  of  normal  build — not 
specialized  fordigRing.  The  Fes*Kfa«  or  social  wasps  have"  queens  " 
and  "  workers  "like  the  ants,  but  both  these  forms  of  female  are 
winged;  the  claws  on  their  feet  are  simple.  In  the  Eumenidae  or 
solitary  wasps  the  female  sex  is  undifferentiated,  and  the  foot  claws 


of   the  ovipositor  at  the 


are  toothed.  (For  the  habits  of  these  insects  see  Wasp.)  The 
Chrysididoi  or  ruby  wasps  are  small  insects  with  a  very  hard  cuticle 
exhibiting  brilliant  metallic  colours — blue,  ^een  and  crimson. 
Only  three  or  four  abdominal  segments  are  visible,  the  hinder  seg- 
ments being  slender  and  retracted  to  form  a  telescope- like  tube  in 
which  the  ovipositor  lies.  When  the  ovipositor  is  brought  into 
use  this  tube  is  thrust  out.  The  ^gs  are  laid  in  the  nests  of  various 
l>ees  and  wasps,  the  chrysid  larva  living  as  a  "  cuckoo  "  parasite. 
The  Trigonalidae,  a  small  family  whose  larvae  are  parasitic  in 
wasps'  nests,  also  probably  belong  here. 

Toe  other  famihes  <^  the  Vespoidea  belong  to  the  aeries  c€  "Foe- 
sores  "  or  digging- wasps.  In  two  of  the  ftmilies — the  MuliUidae 
and  Thynnidae — the  females  are  wingless  and  the  larvae  live  as 
parasites  in  the  larvae  of  other  insects;  the  female  MuliUa  enters 
humble-bees'  nests  and  lays  her  e™  in  the  bee-grubs.  In  the  other 
families  both  sexes  are  winged,  and  the  instinct  and  industry  c^  the 
females  are  among  the  most  wonderful  in  the  Hymenoptera.  They 
make  burrows  wherein  they  place  insects  or  spiders  which  they  have 
caught  and  stung,  laying  their  eggs  beside  the  victim  so  that  the 
young  larvae  lind  tncmsdves  in  presence  of  an  abundant  and 
appropriate  food-supply.  Valuable  observations  on  the  habits 
of  these  insects  are  due  to  J.  H.  Fabre  and  G.  W.  and  E.  Peckham. 
The  prey  is  sometimes  stung  in  the  neighbourhood  of  the  nerve 
ganglia,  so  that  it  is  paralysed  but  not  killtS,  the  grub  of  the  fossorial 
wasp  devouring  its  victim  alive ;  but  this  instinct  varies  in  perfection, 
and  in  many  cases  the  larva  flourishes  equally  whether  its  prey  be 
killed  or  not.  The  females  have  a  wonderful  power  of  finding  their 
burrows  on  returning  from  their  hunting  expeditions.  Among  the 
Veapoid  families  of  fossorial  wasps,  the  Pompiiidae  arc  the  most 
important.  They  are  recc^nizable  by  their  slender  and  elongate 
hind-le^s;  many  of  them  provision  their  burrows  with  spiders. 
The  Sapygidae  are  parasitic  on  bees,  while  the  ScoUidae  are  large, 
robust  and  hairy  insects,  many  of  which  prey  upon  the  grubs  <A 

Sphecoidea. — In  this  diviaon  are  included  the  rest  of  the  "  digging- 


families  by  Ashmead  and  others.     Great  diversity  if  _.._    

details  of  structure,  habits  and  nature  of  the  prey.  Spedes  of 
Spjiex,  studied  by  Fabre,  provisioned  their  brood-chambers  with 
crickets.  Peiopoeus  hunts  spiders,  while  Ammophiia  catches  cater- 
pillars for  the  benefit  of  her  young.  Fabre  states  that  the  last- 
named  insect  uses  a  stone  for  the  temporary  closing  of  her  burrow, 
and  the  Peckhams  have  seen  a  female  Amtnophtla  take  a  stone 
between  her  mandibles  and  use  it  as  a  hammer  for  pounding  down 
the  earth  over  her  finished  nest.  The  habits  of  Bembex  are  of  espedal 
interest.  The  female,  instead  of  provisioning^  her  burrow  with  a 
supply  of  food  that  will  suffice  the  larva  for  its  whole  life,  brings 
fresh  flies  with  which  she  regularly  feeds  her  young.  In  this  instinct 
we  have  a  correspondence  with  the  habits  of  social  wasps  and  bees. 
Yet  it  may  be  thought  that  the  usual  instinct  of  the  "  diggii^- 
wasps  "  to  capture  and  store  up  food  in  an  underground  burrow  for 
the  benefit  of  offspring  which  they  will  never  see  is  even  more  sur- 
prising. The  habit  of  some  genera  is  to  catch  the  prey  before  making 
their  tunnel,  but  more  fretjuently  the  insect  digs  her  nest,  and  then 


hairs  on  head  and  body.     They  are  usual^  regarded  a. 

forming  a  sing!*  fatnily^the  Apidae — but  there  is  very  great 
diveruty  in  structural  details,  and  A^mead  divides  them  into 
fourteen  families.  The  "  tongue,"  for  example,  is  short  and  obtuse 
or  emarginate  in  Cotietes  and  Prosopis,  while  in  all  other  bees  it  is 
pointed  at  the  tip.  But  in  Andrena  and  its  allies  it  is  comparatively 
short,  while  in  the  higher  genera,  such  as  Apis  and  Botnbus,  it  is 
elongate  and  flexible,  forming  a  most  elaborate  and  perfect  organ  for 
taking  liquid  food.  Bees  feed  on  honey  and  pollen.  Most  c^  the 
genera  are  "  solitary  "  in  habit,  the  female  sex  being  undifferenti- 
ated; but  among  the  humble-bees  and  hive-bees  we  find,  as  in 
social  wasps  and  ants,  the  occurrence  of  workers,  and  the  consequent 
elaboration  of  a  wonderful  inaect-society.     (Sec  Bee.) 

BiBLiOCKAPBY.— The  literature  of  several  special  families  of  the 
Hymenoptera  will  be  found  under  the  articles  Ant,  Bee,  Ichneumon- 
Fly,  Wasp,  &c.,  referred  to  above.  Among  earlier  students  on 
structure  may  be  mentioned  P.  A.  Latreille,  FamiUes  natmtMes  du 
rigne   animal   (Paris,    ifi^S).    who   recwnized    the    nature   of   the 


and  F.  Brauer  [Sitib.  K.  Akad.  Wiss.  Wien.  Ixxxv.,  1883)  e 
also  be  consulted  on  this  subject.  For  internal  anatomy,  specialty 
the  digestive  ot^ns.  see  L.  Dufour,  Mim.  savants  ilrangers,  vh. 
(1841),  and  Ann.  Sd.  Nat.  Zool.  (4),  i.  1854.  For  nervous  system  H. 
Viallanes,  Ann.  Sd.  Nat.  Zool.  (^),  ii.  iv.  1886-1887,  and  F.  C. 
Kenyon,  Joum.  Comp.  Neurol,  vi.,  1696.  For  poison  and  other 
glands,  see  L.  Bordas,  Ann.  Sci.  Nat.  Zool.  (j)  xix.,  l895-  For  the 
sting  and  ovipositor  H.  Dewitz,  Zeils.  miss.  Zool.  xxv.,  1874, 
xxviii.,  1877,  and  E.  Zander,  ib.  bcvi.,  1899.  For  male  genital 
armature  S.  A.   Peytoureau,   Morphotogie  de  I'armure  ginilale  des 
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MwdM  (Bordeaux,  1S95),  and  E.  Zander,  Zeiis.  viss.  Zool.  Ixvii., 
■900.  The  Eystematk:  student  of  Hymenoptera  is  greatly  helped 
by  C.  G.  de  Dalla  Torre's  Catoiogus  Hyntmopterorum  (10  vols., 
Leipzig,  1893-1903).  For  eeneral  classificationE  see  F.  W.  Konow, 
Entom.  NacniT.  (1897),  aiMf  W.  H.  Ashmead,  Proc.  U.S.  Nai.  Mas. 
sziiL,  1901 ;  the  latter  paper  deals  alao  especially  with  the  Ichneu- 
BtoDoidea  of  the  Mbe.  For  habits  and  life  histonee  of  Hymenoptera 
see  I.  Lubbock  ^^rd  Avebury),  Anls,  Bees  and  Wasps  (9th  ed., 
London.  l88p);  C.  Janet,  Etudes  sur  Us  fimrmis.  ks  gutpes  et  Us 
aheHUs  (Pans,  &c.,  1803  and  onwards);  and  G.  W.  and  E.  G. 
Peckham.  Instincts  and  Habits  0/  SoUtary  Wasps  (Madison,  Wis. 
U.S.A.,  189S).  Monographs  of  most  </  the  famtlies  of  British 
Hymenoptera  have  now  been  published.  For  saw-flies  and  gall- 
flies, see  P.  Cameron's  British  pk-"-'—""'  n-— --'■•— •  '■  — 1- 


Ichneumons  of  Great  Britain  (Plymouth,  1903,  8a:.),  and  T.  A. 
Marshall's  "  British  Biaconidae,"^  Trans.  Entom.  Soc.,  188^1809. 
The  smaller  parasitic  Hymenoptera  have  been  neglected  m  this 
country  ance  A.  H.  Haliday's  classical  papers  Entom.  Mar.  i.-v., 
1833-1838)  but  Ashmead's  "  North  American  Proetotrypidae  {BvU. 
US.  Nat.  Mus.  :dv,,  1893)  is  valuable  for  the  European  student. 
For  the  Fossores,  wasps,  ants  and  bees  see  E.  Saunders,  Hymeno^ra 
AcvUata  of  the  British  Islands  (London,  1896).  Exhaustive  refer- 
ences to  general  systematic  works  will  be  found  inde  Dalla  Torre's 
Catalogue  mentioned  above.  Of  special  value  to  English  students  are 
C.  T.  Bingham's  Fauna  ofBriiish  India,  "  Hymenoptera  "  (London, 
1897  and  onwards),  and  P.  Cameion's  volumes  on  Hymenoptera  in 
the  Biologia  Centraii-Americana.  F.  Smith's  Calatogties  of  Hy- 
menoptera in  the  British  Museum  (London,  1853-1859)  are  well 
worthy  of  study,  (G.  H,  C.) 

HYMETTUS  {Ital.  Monte  Matto,  hence  the  modem  name 
Trello  Vounj),  a  mouDtain  in  Attica,  bounding  the  Athenian 
plain  on  the  S.E.  Height,  3370  ft.  It  was  famous  in  andent 
times  for  its  bees,  which  gathered  honey  of  peculiar  flavour 
from  its  aromatic  herbs;  their  fame  sliU  persists.  The  spring 
mentioned  by  Ovid  {Ars  Amal.  iii.  687)  is  probably  to  be  re- 
cognized near  the  monastery  of  Syriatii  or  Kaesariani  on  the 
western  slojie.  This  may  be  identical  with  that  known  as  K6XX0)' 
n^pa,  said  to  be  a  remedy  for  barrenness  in  women.  The  marble 
of  Hymettus,  which  often  has  a  bluish  tinge,  was  used  extensively 
for  building  in  ancient  Athens,  and  also,  in  early  times,  for 
sculpture;  but  the  white  marble  of  Penteticus  was  preferred 
for  both  purposes. 

See  E.  Dodvtll,  Classical  and  Topoffaphical  Tour  {i%iq),  i.  483. 

HYMNS.—  r.  Classical  Hymnody.—  The  word  "  hymn  " 
(BfiTOs)  was  employed  by  the  ancient  Greeks'  to  signify  a  song 
or  poem  composed  in  honour  of  gods,  heroes  or  famous  men, 
or  to  be  recited  on  some  joyful,  mournful  or  solemn  occasion. 
Polymnia  was  the  name  of  their  lyric  muse.  Homer  makes 
Alcinous  entertain  Odysseus  with  a  "  hymn  "  of  the  minstrel 
Demodocus,  on  the  capture  of  Troy  by  the  wooden  horse.  The 
Works  and  Days  of  Hesiod  begins  with  an  invocation  to  the  Muses 
to  address  hymns  to  Zeus,  9nd  in  his  Theogonia  he  speaks  of 
them  as  singing  or  inciting  "  hymns  "  to  all  the  divinities,  and 
of  the  bard  as  "  their  servant,  hymning  the  glories  o(  men  of 
old,  and  of  the  gods  of  Olympus."  Pindar  calls  by  this  name  odes, 
like  his  own,  in  prabe  of  conquerors  at  the  public  games  of  Greece. 
The  Athenian  dramatists  (Euripides  most  frequently)  use  the 
word  and  its  cognate  verbs  in  a  similar  maimer;  they  also 
describe  by  them  metrical  oracles  and  apophthegms,  martial, 
festal  and  hymeneal  songs,  dirges  and  lamentations  or  incanta- 
tions of  woe. 

Hellenic  hymns,  according  to  this  conception  of  them,  have 
come  down  to  us,  some  from  a  very  early  and  others  from  a  late 
period  of  Greek  classical  literature.  Those  which  passed  by  the 
name  of  Homer'  were  already  old  in  the  time  of  Thucydides. 
They  are  mythological  poems  (several  of  them  long),  in  hexa- 
meter verse — some  very  interesting.  That  to  Apollo  contains 
a  traditionary  history  of  the  origin  and  progress  of  the  Delphic 
worship;  those  on  Hermes  and  on  Dionysus  are  marked  by 
much  liveliness  and  poetical  fancy.  Hymns  of  a  like  general 
character,  but  of  less  interest  (though  these  also  embody  some 
fine  poetical  traditions  of  the  Greek  mythology,  such  as  the  story 

'  The  history  of  the  "  hymn  "  naturally  begins  with  Greece,  but 
it  may  be  found  in  some  form  much  earlier;  Assyria  and  Egypt 
bave  left  specimens,  while  India  has  the  Vedic  hymns,  and  Confi  ~'"~ 


of  TeiresiBs,  and  that  of  the  wanderings  of  Leto),  were  written 
in  the  3rd  century  before  Christ,  by  Callimachus  of  Cyrciw. 
Cleanthes,  the  successor  of  Zeno,  composed  (also  in  hexameters) 
an  "  excellent  and  devout  hymn  "  (as  it  is  justly  called  by 
Cudworth,  in  his  InleUectual  System)  to  Zeus,  which  is  preserved 
in  the  Edogae  of  Stobaeus,  and  from  which  Aratus  borrowed 
the  words,  "  For  we  are  also  His  oSspring,"  quoted  by  St  Paul 
at  Athens.  The  so-called  Orphic  bymna,  in  hexameter  verse, 
styled  reXeroi,  or  hymns  of  initiation  into  the  "  mysteries  " 
of  the  Hellenic  religion,  are  productions  of  the  Alexandrian  school, 
—as  to  which  learned  men  are  not  agreed  whether  they  are 
earlier  or  later  than  the  Christian  era. 

The  Romans  did  not  adopt  the  word  "  hymn  ";  nor  have  we 
many  Larin  poems  of  the  classical  age  to  which  it  can  properly 
be  applied.  There  are,  however,  a  few — such  as  the  simple 
and  graceful  "  Diaitae  sumus  in  fide  "  ("  Dian's  votaries  are  we  ") 
of  Catullus,  and  "  Dianam  tenerae  didte  virgtnes  "  ("  Sing  to 
Dian,  gentle  maidens  ")  of  Horace — which  approach  much  more 
nearly  than  anything  Hell«iic  to  the  form  and  character  of 
modem  hymnody. 

2.  Hebrew  Hymnody. — For  the  origin  and  idea  of  Christian 
hymnody  we  mmt  look,  not  to  Gentile,  but  to  Hebrew  sources. 
St  AugiKtine's  definition  of  a  hymn,  generally  accepted  by 
Christian  antiquity,  may  be  summed  up  in  the  words,  "  praise 
to  God  with  song"  ("cum  cantico");  Bede  understood  the 
"  canticum  "  as  properly  requiring  metre;  though  he  thought 
that  what  in  its  original  language  was  a  true  hymn  might  retain 
that  character  in  an  unmetrical  tramlation.  Modem  use  has 
enlarged  the  definition;  Roman  Catholic  writers  extend  it  to 
the  praises  of  saints;  and  the  word  now  compr^eitds  rhythmical 
prose  as  well  as  verse,  and  prayer  and  spiritual  meditation  as 
well  as  praise. 

The  modem  distinction  between  psalms  and  hymns  is  arbitrary 
(see  PsAUis).  The  foimer  word  was  used  by  the  LXX.  as  a 
generic  designation,  probably  because  it  implied  an  accompani- 
ment by  the  psaltery  (said  by  Eusebius  to  have  been  of  very 
andent  use  is  the  East)  or  other  instruments.  The  cognate 
verb  "  psallere  "  has  been  constantly  applied  to  hymns,  both  in 
the  Eastern  and  in  the  Western  Church;  and  the  same  com- 
positions which  they  described  generically  as  "  psalms  "  were 
also  called  by  the  LXX,  "  odes  "  {i.e.  songs)  and  "  hymns." 
The  latter  word  occurs,  e.g.  in  Ps.  hadi.  ao  ("the  hymns  of 
David  the  son  of  Jesse  "),  in  Pa.  Ixv.  i,  and  also  in  the  Greek 
ritles  of  the  6th,  54th,  55th,  67th  and  76th  (this  numbering  of 
the  psalms  being  that  of  the  English  version,  not  of  the  LXX.). 
The  44th  chapter  of  Ecdesiasticua,  "  Let  us  now  praise  famous 
men,"  &c.,  is  endtled  in  the  Greek  xartptav  6ftvos,  "  The  Fathers' 
Hymn."  Bede  speaks  of  the  whole  book  of  Psalms  as  called 
"  liber  hynmorum,"  by  the  universal  consent  of  Hebrews, 
Greeks  and  Latins. 

In  the  New  Testament  we  find  our  Lord  and  His  apostles 
singing  a  hymn  (bf/j/iiaavrtt  ki^tJBov),  after  the  insritution  of 
the  Lord's  Supper;  St  Paul  and  Silas  doing  the  same  {iftvow 
T^vOtia')  in  their  prison  at  Philippi;  St  James  recommending 
psalm-^n^ng  (i^oXX^w),  and  St  Paul  "  psalms  and  hymns 
and  spiritual  songs  "  (>l/aXiioK  nai  tfomt  xal  tfSM  irvmiiiaTiKo.ii) 
St  Paul  also,  in  the  r4th  chapter  of  the  first  epistle  to  the  Corin- 
thians, speaks  of  singing  (^aXu)  and  of  every  man's  psalm 
(,tKo,<rro7  fi^KOP  ^/oX/iii'  ix'')^  >'>  ^  context  which  plainly  has  refer- 
ence to  the  assembUes  of  the  Corinthian  Chrisdans  for  common 
worship.  All  the  words  thus  used  were  applied  by  the  LXX. 
to  the  Davidical  psalms;  it  is  therefore  possible  that  these  only 
may  be  intended,  in  the  diSerent  places  to  which  we  have 
referred.  But  there  are  in  St  Paul's  epistles  several  passages 
(Eph.  V.  14;  I  Tim.  iii.  16;  i  Tim.  vi.  15,  16;  a  Tim.  ii.  11,12) 
wtdd)  have  so  much  of  the  form  and  diaracter  of  later  Oriental 
hymnody  as  to  have  been  supposed  by  Michaelis  and  others  to 
be  extracts  from  original  hymns  of  the  Apostolic  age.  Two  of 
them  are  apparently  introduced  as  quotations,  though  not 
found  elsewhere  in  the  Scriptures.  A  third  has  not  only  rhythm, 
but  rhyme.  The  thanksgiving  prayer  of  the  assembled  disciples, 
recorded  in  Acts  iv.,  is  both  in  substance  and  in  nUmMt  jmeticalf 
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and  in  tb«  canticles,  "  Magnificat,"  "  Benedictus,"  &c.,  which 
manifestly  followed  the  form  and  style  of  Hebrew  poetry,  hymns 
or  songs,  proper  for  liturgical  use,  have  always  been  recognized 
by  the  church, 

3.  Eastern  Churck  Hymnody. — The  hymn  of  our  Lord,  the 
precepts  of  the  apostles,  the  angelic  song  at  the  nativity,  and 
"  Benedidte  omnia  opera  "  are  referred  to  in  a  curious  metrical 
prologue  to  the  hynmary  of  the  Mozarabic  Breviary  as  preced- 
ents for  the  practice  of  the  Western  Church.  In  this  respect, 
however,  the  Western  Church  followed  the  Eastern,  in  which 
hymnody  prevailed  from  the  earliest  times. 

Philo  describes  the  Theraputae  (g.c.)  of  the  neighbourhood  of 
Alexandria  as  composers  of  original  hymns,  which  (as  well  as 
Tharm.  *^^^  '"'^^  '"***  *'  ^^'^  great  religious  festivals — the 
^^^^        people  listening  in  silence  till  they  came  to  the  dosing 

strains,  or  refrains,  at  the  end  of  a  hymn  or  stanza  (the 
"  acroteleutia  "  and  "  ephymnia  "),  in  which  all,  women  as  well 
as  men,  heartily  joined.  These  songs,  he  says,  were  in  various 
metres  (for  which  he  uses  a  number  of  technical  terms) ;  some 
were  choral,  some  not;  and  they  were  divided  into  variously 
constructed  strophes  or  stanzas.  Eusebius,  who  thought  that 
the  Theraputae  were  communities  of  Christians,  says  that  the 
Chrbtian  practice  of  his  own  day  was  in  exact  accordance 
with  this  description. 

The  practice,  not  only  of  singing  hymna,  but  of  singing  them 
antipbonally,  appears,  from  the  well-known  letter  of  Pliny  to 

Trajan,  to  have  been  established  in  the  Bithynian 
■*■*  churches  at  the  beginning  of  the  and  century.    They 

Jj^^_       were  accustomed  "  stato  die  ante  lucem  convenire, 

carmenque  Christo,  quasi  Deo,  dicere  lecwM  imncetn," 
This  agrees  well,  in  point  of  time,  with  the  tradition  recorded 
by  the  historian  Socrates,  that  Ignatius  (who  suffered  martyr- 
dom about  A.D.  107)  was  led  by  a  vision  or  dream  of  angels 
singing  hymns  in  that  manner  to  the  Holy  Trinity  to  introduce 
antiphonal  singing  into  the  church  of  Aotioch,  from  which  it 
quickly  spread  to  other  churches.  There  seems  to  be  an  allusion 
to  choral  singing  in  the  epistle  of  Ignatius  himself  to  the  Romans, 
where heexhorts them,"  x<»pii7»'^i*«'w  "("  havingformed  them- 
selves into  a  choir  "),  to  "  sing  praise  to  the  Father  in  Christ 
Jesus."  A  statement  of  Theodoret  has  sometimes  been  supposed 
to  refer  the  origin  of  antiphonal  singing  to  a  much  later  date; 
but  this  seems  to  relate  only  to  the  singing  of  Old  Testament 
Psalms  (ti)^  AauuSiK^v  /icXqpSiav),  the  alternate  chanting  of 
which,  by  a  choir  divided  into  two  parts,  was  (according  to  that 
statement)  first  introduced  into  the  church  of  Antioch  by  two 
monks  famous  in  the  history  of  their  time,  Flavianus  and  Dio- 
dorus,  under  the  emperor  Constantius  II. 

Other  evidence  of  the  use  of  hymns  in  the  and  century  is 
contained  in  a  fragment  of  Caius,  preserved  by  Eusebius,  which 

refers  to  "  all  the  psalms  and  odes  written  by  faithful 
'^^ta—,      brethren  from  the  beginning, "  as  "  hymnmg  Christ,  the 

Wordof  God,  asGod."  Tertullian  also,  in  his  descrip- 
tion of  the  "  Agapae,"  or  love-feasts,  of  his  day,  says  that,  after 
washing  hands  and  bringing  in  b'ghts,  each  man  was  invited  to 
come  forward  and  sing  to  God's  praise  something  either  taken 
from  the  Scriptures  or  of  his  own  composition  ("  ut  quisque  de 
Sacrb  Scripturis  vei  proprio  ingenio  potest")-  G«>rgeBull, 
bishop  of  St  David's,  believed  one  of  those  primitive  compositions 
to  be  the  hymn  appended  by  Clement  of  Alexandria  to  his 
Patdagogns;  and  Archbishop  Ussher  considered  the  ancient 
morning  and  evening  hymns,  of  which  the  use  was  enjoined  by 
the  Apostolical  Constitutions,  and  which  are  also  mentioned  in 
the  "  Tract  on  Virginity  "  printed  with  the  works  of  St  Athan- 
aaius,  and  in  St  Basil's  treatbe  upon  the  Holy  Spirit,  to  belong 
to  the  same  family.  Clement's  hymn,  in  a  short  anapaestic 
metre,  beginning  arbiuov  tuXiiii'  hiaiiv  (or,  according  to  some 
editions,  ^aoCKev  ifiuv,  Myt  TwSafx&rup — translated  by  the 
Rev.  A.  Chatfield,  "  0  Thou,  the  King  of  Saints,  all-conquering 
Word  "),  is  rapid,  spirited  and  weil-adapted  for  singing.  The 
Greek  "  Morning  Hymn"  (which,  as  divided  into  verses  by 
Archbishop  Ussher  in  his  treatise  De  Symbolis,  has  a  majestic 
rhythm,  resembling  a  choric  or  dithyrambic  strophe)  is  the 


original  form  of  "Gloria  in  Excelsis,"  still  said  or  sung,  with 
some  variations,  in  all  branches  of  the  church  which  have  not 
relinquished  the  use  of  liturgies.  The  Latin  form  of  this  hymn 
(of  which  that  in  the  English  cooununion  oS.ce  is  an  exact 
translation)  is  said,  by  Bede  and  other  ancient  writeis,  to  have 
been  brought  into  use  at  Rome  by  Pope  Telesphorus,  as  early  as 
the  time  of  the  emperor  Hadrian.  A  third,  the  Vesper  or  "  Lamp- 
lighting  "  hymn  ("  0&  iXapbv  07^01  66^  " — translated  by 
Canon  Bright  "  Light  of  Gladness,  Beam  Divine  "),  holds  its 
place  to  this  day  in  the  services  of  the  Greek  rite. 
In  the  3rd  century  Origen  seems  to  have  had  in  his  e,aiiay, 
mind  the  words  of  some  other  hymns  or  hymn  of  like 
character,  when  he  says  (in  his  treatise  Against  Celsus):  "We 
glorify  in  hymns  God  and  His  only  begotten  Son;  as  do  also  the 
Sun,  the  Moon,  the  Stars  and  all  the  host  of  heaven.  AH  these, 
in  one  Divine  chorus,  with  the  just  among  men,  glorify  in  hymns 
God  who  is  over  all,  and  His  only  b^otten  Son."  So  highly 
were  these  compositions  esteemed  in  the  Syrian  churches  that 
the  council  which  deposed  Paul  of  Samosata  from  the  see  of 
Antioch  in  the  time  of  Aurelian  justified  that  act,  in  its  synodical 
letter  to  the  bishops  of  Rome  and  Alexandria,  on  this  ground 
(among  others)  that  he  had  prohibited  the  use  of  hymns  of  that 
kind,  by  uninspired  writers,  addressed  to  Christ. 
After  the  conversion  of  Constantine,  the  progress  of  hymnody 
became  closely  connected  with  church  controversies.  There 
had  been  in  Edessa,  at  the  end  of  the  and  or  early  in  the  3rd 
century,  a  Gnostic  writer  of  conspicuous  ability,  named  Barde- 
sanes,  who  was  succeeded,  as  the  head  of  his  sect  or  school,  by 
his  son  Harmonius.  Both  father  and  son  wrote  hymns,  and  set 
them  to  agreeable  melodies,  which  acquired,  and  in  the  4th 
century  still  retained,  much  local  popularity.  Ephraem  Syrus, 
the  first  voluminous  hymn-writer  whose  works  remain  to  us, 
thinking  that  the  same  melodies  might  be  made  useful  to  the 
faith,  if  adapted  to  more  orthodox  words,  composed  to  them  a 
large  number  of  hymns  in  the  Syriac  language,  principally  in 
tetrasyllable,  pentasyllable  and  heptasyllabic  metres,  divided 
into  strophes  of  from  4  to  11,16  and  even  10  lines  each.  When 
a  strophe  contained  five  lines,  the  fifth  was  generally  an 
"  ephymnium,"  detached  in  sense,  and  consisting  of  a  prayer, 
invocation,  doxology  or  the  like,  to  be  sung  antipbonally,  either 
in  full  chorus  or  by  a  separate  part  of  the  choir.  The  Syriac 
Ckrcstomatky  of  August  Hahn  (Leipzig,  1825),  and  the  third 
volume  of  H.  A.  Daniel's  Thesaurus  Hymnologicus  (Leipzig, 
1841-1856),  contain  specimens  of  these  hymns.  Some  of  them 
have  been  translated  into  (immetrical)  English  by  the  Rev. 
Henry  Burgess  {Select  Metrical  Hymns  of  Ephrem  Syrus,  &c., 
'^53)'  A  considerable  number  of  those  so  translated  are  on 
subjects  connected  with  death,  resurrection,  judgment,  &c., 
and  display  not  only  Christian  faith  and  hope,  but  much  sim- 
plicity and  tenderness  of  natural  feeling.  Theodoret  speaks 
of  the  spiritual  songs  of  Ephraem  as  very  sweet  and  profitable, 
and  as  adding  much,  in  his  (Theodoret's)  time,  to  the  brightness 
of  the  commemorations  of  martyrs  in  the  Syrian  Church. 

The  Greek  hymnody  contemporary  with  Ephraem  followed, 
with  some  licence,  classical  models.  One  of  its  favourite  metres 
was  the  Anacreontic;  but  it  also  made  use  of  the  short 
anapaestic,  Ionic,  iambic  and  other  lyrical  measures,  as  well  as 
the  hexameter  and  pentameter.  Its  principal  authors  were 
Methodius,  bishop  of  Olympus,  who  died  about  a.d.  31 1,  Synesius, 
who  became  bishop  of  Ptolemais  in  Cyrenaica  in  410,  and 
Gregory  Nazianzen,  for  a  short  time  (386-381)  patriarch  of 
Constantinople.  The  merits  of  these  writers  have  been  perhaps 
too  much  depreciated  by  the  admirers  of  the  later  Greek 
"  Melodists."  They  have  found  an  able  English  translator  in 
the  Rev.  Allen  Chatfield  (Songs  and  Hymns  of  Earliest  Greek 
Christian  Poels,  London,  1876).  Among  the  most  striking  of 
their  works  are/icclia)  Xpiort  ("Lord  Jesus,  think  of  me"),  by 
Synesius;  airiiy  &^itov  ^»'dpx'I''("OThou. the  One  Supreme") 
andrfiroi  WXaj^wiotfot  ("0  soul  of  mine,  repining"),  byGregory; 
also  i3Hi:6fviro.p6ivoi  ("  The  Bridegroom  cometh  "),  by  Methodius. 
There  continued  to  be  Greek  metrical  hymn-writers,  in  a  similar 
style,  till  a  much  later  date.    Sophronius,  patri«i;^-h  of  Jerusalem 
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in  the  7th  century,  wrot*  seven  Anacreontic  hymns;  and  St 
John  Damascene,  one  of  the  most  copious  of  the  second  school 
of  "  Melodists,"  was  also  the  author  of  some  long  compositions 
in  trimeter  iambics. 

An  important  development  of  hymnody  at  Constantinople 
arose  out  of  the  Arian  controversy.  Early  in  the  4th  century 
PffH^  Athanasius  had  rebuked,  notooly  thedoctrineof  Arias, 
»tAriam  but  the  light  character  of  certain  hymns  by  which  he 
••■*™"  endeavoured  to  make  that  doctrine  popular.  When, 
'*'**'•  towards  the  close  of  that  century  (398),  St  John 
Chrysostom  was  raised  to  the  metropolitan  see,  the  Aiians, 
who  were  still  numerous  at  Constantinople,  had  no  places  of 
worship  within  the  walls;  but  they  were  in  the  habit  of  coming 
into  the  city  at  sunset  on  Saturdays,  Sundays  and  the  greater 
festivals,  and  congregating  in  the  porticoes  and  other  places  of 
public  resort,  where  they  sung,  aJl  night  through,  antiphonal 
songs,  with  "  acroteleutia "  (closing  strains,  or  refrains),  ex- 
pressive of  Arian  doctrine,  often  accompanied  by  taunts  and 
insults  to  the  orthodox.  Chrysostom  was  apprehensive  that  this 
music  might  draw  some  of  the  simpler  church  people  to  the  Arian 
side;  he  therefore  organized,  in  oppoation  to  it,  under  the 
patronage  and  at  the  cost  of  Eudoxia,  the  empress  of  Arcadius 
(then  hb  friend),  a  system  of  nightly  processional  hymn-singLng, 
with  silver  crosses,  wax-lights  and  other  circumstances  of 
ceremoni^  pomp.  Riots  followed,  with  bloodshed  on  both  sides, 
and  with  some  personal  injury  to  the  empress's  chief  eunuch, 
who  seems  to  have  of&ciated  as  conductor  or  director  of  the 
church  musicians.  This  led  to  the  suppression,  by  an  imperial 
edict,  of  all  public  Arian  singing;  while  in  the  church  the 
practice  of  nocturnal  hymn-singing  on  certain  solemn  occasioDS, 
thus  first  introduced,  remained  an  estaWished  institution. 

It  is  not  improbable  that  some  rudiments  of  the  peculiar 
system  of  hymnody  which  now  prevails  throughout  the  Greek 
communion,  and  whose  affinities  are  rather  to  the 
**^^  ^^  Hebrew  and  Syriac  than  to  the  classical  forms,  may 
^rnom^.  have  existed  in  the  church  of  Constantinople,  even 
at  that  time.  Anatolius,  patriarch  of  Constantinople 
in  the  middle  of  the  5th  century,  was  the  precursor  of  that 
system;  but  the  reputation  of  being  its  proper  founder  belongs 
to  Romanos,  of  whom  tittle  more  is  known  than  that  he  wrote 
hymns  still  extant,  and  lived  towards  the  end  of  that  century. 
The  importance  of  that  system  in  the  services  of  the  Greek 
church  may  be  understood  from  the  fact  that  Dr  J.  M.  Neale 
computed  four-fifths  of  the  whole  space  (about  5000  pages) 
contained  in  the  different  service-books  of  that  church  to  be 
occupied  by  hymnody,  all  in  a  language  or  dialect  which  has 
ceased  to  be  anywhere  spoken. 

The  system  has  a  peculiar  technical  terminology,  in  which  the 
vracda  "  troparion,"  "  ode,"  "  canon  "  and  "  hirinus  '  (dpiioi)  chiefly 

The  troparion  is  the  unit  of  the  system,  being  a  strophe  or  stanza. 
seen,  when  analysed,  to  be  divisible  into  verses  or  clauses,  with 
r^ulated  caesuras,  but  printed  in  the  books  as  a  single  prose  sentence, 
without  marking  any  divisions.  The  fallowing  (turned  into  English, 
from  a  "  canon  by  John  Mauropus)  may  be  taken  as  an  example: 
"  The  never-sleeping  Guardian,  ]  the  patron  of  my  soul,  |  the  guide 
of  my  life  J  allotted  me  by  God,  |  I  hymn  thee.  Divine  Angel  ]  of 
Alm^hty  God."  Dr  Neale  and  most  other  writers  regard  all  these 
"  tropana  "  as  rhythmical  oi'  modulated  prose.  Cardinal  J.  B. 
Pitra,  on  the  other  hand,  who  in  1S67  and  1876  published  two 
learned  works  on  this  subject,  maintains  that  they  are  really  metrical, 
and  governed  by  definite  rules  of  prosody,  of  which  he  lays  down 
^xteen.  According  to  him,  each  "  troparion  "  contains  from  three 
to  thirty-three  verses;  each  verse  varies  from  two  to  thirteen 
syllables,  often  in  a  continuous  series,  uniform,  alternate  or  recip- 
rocal, the  metre  being  always  syllabic,  and  depending,  not  on  the 
quantitv  of  vowels  or  the  position  of  consonants,  but  on  an  harmonic 
aeries  of  accents. 

In  various  parts  of  the  services  solitary  troparia  are  sung,  under 
various  names,  "  contacioa,"  "  oecos,"  "  cathisma,"  &c.,  which  mark 
distinctions  either  in  their  character  or  in  their  use. 

An  ode  is  ^  song  or  hymn  compounded  of  several  similar  "troparia." 
— usually  three,  four  or  Ave.  To  these  is  always  prefixed  a  typical 
or  stantfard  "  troparion,"  called  the  kirntus,  by  which  the  syllabic 
dieasure,  the  periodic  series  ol  accents,  and  in  fact  the  whole  structure 
audi  rhythm  of  the  stanzas  which  fallow  it  are  regulated.  Each 
succeeding  "  troparion  "  in  the  same  "  ode  "  contains  the  same 
number  ai  verses,  and  of  syllables  in  each  verse,  and  similar  accents 


is  often  indicated  by  initial  words  only,  without  being  printed  a 

igth.     It  is  generally  printed  within  com 
ibric  of  the  "  ode."  A  hymn  in  irregular  " 
without  a  "  hirmus,"  is  called  "  idiomelon."    a  system  01  tnree  or 
four  odes  is  "  triodion  "  or  "  tetraodion." 

A  canon  is  a  system  of  eight  (theorerically  nine)  connected  odes, 
the  second  being  always  suppr^sed.  Various  pauses,  relieved  by 
the  interposition  of  other  short  chants  or  readings,  occur  during 
■'        '     ■         '  ■    ■     "  ......      ^     .   "  troparion "  in  each 
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ode  of  the  series  is  not  unfrequently  detached  in  sense  (like  the 
"  ephymnia  "  of  Ephraem  Syrus),  particularly  when  it  is  in  the  (very 
common)  farm  of  a  "  theotokion,"  or  ascription  of  praise  to  the 
mother  of  our  Lord,  and  when  it  is  a  recurring  refrain  or  burden. 

There  were  two  principal  periods  of  Greek  hymnography 
constructed  on  these  principles — the  first  that  of  Romanos  and 
his  followers,  extending  over  the  6th  and  7th  centuries,  the 
second  that  of  the  schools  which  arose  during  the  Iconoclastic 
controversy  in  the  8th  century,  and  which  continued  for  some 
centuries  afterwards,  until  the  art  itself  died  out. 

The  works  of  the  writers  of  the  former  period  were  collected 
in  Tropologia,  or  church  hymn-books,  which  were  held  in  high 
esteem  till  the  loth  century,  when  they  ceased  to  be  , 
regarded  as  church-books,  and  so  fell  into  neglect.  "  _„__,„ 
They  are  now  preserved  only  in  a  very  small  number 
of  manuscripts.  From  three  of  these,  belonging  to  public 
libraries  at  Moscow,  Turin  and  Rome,  Cardinal  Pitra  has  printed, 
in  his  AnaUcta,  a  number  of  interesting  examples,  the  existence 
of  which  appears  to  have  been  unknown  to  Dr  Neale,  and  which, 
in  the  cardinal's  estimation,  are  in  many  respects  superior  to 
the  "canons,"  &c.,  of  the  modem  Greek  service-books,  from 
which  all  Neale's  translations  (except  some  from  Aiuttotius) 
are  taken.  Cardinal  Pitra 's  selections  include  twenty-nine  works 
by  Romanos,  and  some  by  Sergius,  and  nine  other  known,  as 
well  as  some  unknown,  authors.  He  describes  them  as  having 
generally  a  more  dramatic  character  than  the  "melodies" 
of  the  later  period,  and  a  much  more  animated  style;  and  he 
supposes  that  they  may  have  been  originally  sung  with  dramatic 
accompaniments,  by  way  of  substitution  for  the  theatrical 
performances  of  Pagan  times.  As  an  instance  of  their  pecuhar 
character,  he  mentions  a  Christmas  or  Epiphany  hymn  by 
Romanos,  in  twenty-five  long  str<^hes,  in  which  there  is,  first, 
an  account  of  the  Nativity  and  its  accompanying  wonders,  and 
then  a  dialogue  between  the  wise  men,  the  Virgin  mother  and 
Joseph.  The  magi  arrive,  are  admitted,  describe  the  moral 
and  rehgious  condition  of  Fer^a  and  the  East,  and  the  cause 
and  adventures  of  their  joiuney,  and  then  offer  their  gifts.  The 
Virgin  intercedes  for  them  with  her  Son,  instructs  them  in  some 
parts  of  Jewish  history,  and  ends  with  a  prayer  for  the  salvation 
of  the  world. 

The  controversies  and  persecutions  of  the  8th  and  succeeding 
centuries  turned  the  thoughts  of  the  "  melodists  "  of  the  great 
monasteries  of  the  Studium  at  Constantinople  and 
St  Saba  in  Palestine  and  their  followers,  and  those  of 
the  adherents  of  the  Greek  rite  in  Sicily  and  South  Italy 
(who  suflered  much  from  the  Saracens  and  the  Normans),  into 
a  less  picturesque  but  more  strictly  theological  course;  and  the 
influence  of  those  controversies,  in  which  the  final  success  of  the 
cause  of  "  Icons  "  was  largely  due  to  the  hymns,  as  well  as  to 
the  courage  and  sufferings,  of  these  confessors,  was  probably  the 
cause  of  their  supplanting,  as  they  did,  the  works  of  the  older 
school.  Cardinal  Pitra  gives  them  the  praise  of  having  discovered 
a  graver  and  more  solemn  style  of  chant,  and  of  having  done 
much  to  fix  the  dogmatic  theology  of  their  church  upon  its 
present  lines  of  near  approach  to  the  Roman. 

Among  the  "  melodists  "  of  this  latter  Greek  school  there 
were  many  saints  of  the  Greek  church,  several  patriarchs 
and  two  emperors— Leo  the  Philosopher,  and  Constantine 
Porphyrogenitua,  his  son.  Their  greatest  poets  were  Theodore 
and  Joseph  of  the  Studium,  and  Cosmas  and  John  (called 
Damascene)  of  St  Saba.  Neale  translated  into  English  verse 
several  selected  portions,  or  centoes,  from  the  works  of  these 
and  others,  together  with  four  selections  from  euli^  works  by 
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Anatotius.  S<«ne  of  his  translations — particulariy  "The  day  is 
past  and  over,"  from  Anatolius,  and  "  Christian,  dost  thou  see 
them,"  from  Andrew  of  Crete— have  been  adopted  into  hymn- 
books  used  in  many  English  churches;  and  the  hymn  "  Art  thou 
weary,"  which  is  rather  founded  upon  than  translated  from 
one  by  Stephen  the  Sabaite,  has  obtained  still  more  general 
popularity. 

4.  Western  Church  Hymnody. — It  was  not  till  the  4th  century 
that  Greek  hymnody  was  imitated  in  the  West,  where  its  intro- 
duction was  due  to  two  great  lights  of  the  Latin  Church — St 
Hilary  of  Poitiers  and  St  Ambrose  of  Milan. 

Hilary  was  banished  from  his  see  of  Poitiers  in  356,  and  was 
absent  from  it  for  about  four  years,  which  he  spent  in  Aaa 
Minor,  taking  part  during  that  time  in  one  of  the  councils  of 
the  Eastern  Church.  He  thus  had  full  opportumty  of  becoming 
acquainted  with  the  Greek  church  music  of  that  day;  and  he 
wrote  (as  St  Jerome,  who  was  thirty  years  old  when  Hilary  died, 
and  who  was  well  acquainted  with  his  acts  and  writings,  and  spent 
some  time  in  or  near  his  diocese,  informs  us)  a  "  book  of  hymns," 
to  one  of  which  Jerome  particularly  lefeis,  in  the  preface  to  the 
second  book  of  his  own  commentary  on  the  qiistle  to  the 
Galatians.  Isidore,  archbishop  of  Seville,  who  preaded  over 
the  fourth  council  of  Toledo,  in  his  book  on  the  offices  of 
the  church,  speaks  of  Hilary  as  the  first  Latin  hymn- 
writer;  that  council  itself,  in  its  13th  canon,  and  the  prologue 
to  the  Mozarabic  hymnaiy  (which  is  little  more  than  a 
versification  of  the  canon),  associate  his  name,  in  this  respect, 
with  that  of  Ambrose.  A  tradition,  ancient  and  widely 
spread,  ascribed  ^to  him  the  authorship  of  the  remarkabte 
"  Hymnum  dicat  turba  fratrum,  hymnum  cantus  personet  " 
("  Band  of  brethren,  raise  the  hymn,  let  your  song  the 
hymn  resound"),  which  is  a  sucdnct  narrative,  in  hymnal 
form,  of  the  whole  gospel  history;  and  is  perliaps  the  earliest 
example  of  a  strictly  didactic  hynm.  Both  Bede  and  Hincmar 
much  admired  this  composition,  though  the  former  does  not 
mention,  in  connexion  with  it,  the  name  of  Hilary.  The  private 
use  of  hymns  of  such  a  character  by  Chrisrians  in  the  West  may 
probably  have  preceded  their  ecclesiastical  use;  for  Jerome 
says  that  in  his  day  those  who  went  into  the  fields  might  hear 
"  the  ploughman  at  his  hallelujahs,  the  mower  at  his  hymns, 
and  the  vine-dresser  singing  David's  psalms."  Besides  this, 
seven  shorter  metrical  hymns  attributed  to  Hilary  are  still  extant. 

Of  the  part  taken  by  Ambrose,  not  long  after  Hilary's  death, 
in  bringing  the  use  of  hymns  into  the  church  of  Milan,  we  have 
Amhmta  ^  contemporary  account  from  his  convert,  St  Augustine. 
Justina,  mother  of  the  emperor  Valentinian,  favoured 
the  Arians,  and  desired  to  remove  Ambrose  from  his  see.  The 
"  devout  people,"  of  whom  Augustine's  mother,  Monica,  was  one, 
combined  to  protect  bim,  and  kept  guard  in  the  church.  "  Then," 
says  Augustine,  "  it  was  first  appointed  that,  after  the  manner 
of  the  Eastern  churches,  hymns  and  psalms  should  be  sung, 
lest  the  people  should  grow  weary  and  faint  througb  sorrow; 
which  custom  has  ever  since  been  retained,  and  has  been  followed 
by  almost  all  congregations  in  other  parts  of  the  world."  He 
describes  himself  as  moved  to  tears  by  the  sweetness  of  these 
"hymns  and  canticles": — "The  voices  flowed  into  my  ears; 
the  truth  distilled  into  my  heart;  I  overflowed  with  devout 
afiections,  and  was  happy."  To  this  time,  according  to  an 
uncertain  but  not  improbable  tradition  which  ascribed  the 
compontion  of  the  "  Te  Denm  "  to  Ambrose,  and  connected 
it  with  the  conversion  of  Augustine,  is  to  be  referred  the  com- 
Kencemcat  of  the  use  in  the  church  of  that  sublime  umnetrical 
hymn. 

It  is  not,  however,  to  be  assumed  that  the  hymnody  thus 
introduced  by  Ambrose  was  from  the  first  used  according  to  the 
precise  order  and  method  of  the  later  Western  ritual.  To  bring 
it  into  (substantially)  that  order  and  method  appears  to  have  been 
the  work  of  St  Benedict.  Walafrid  Strabo,  the  earliest  ecclesi- 
astical writer  on  this  subject  (who  lived  at  the  beginning  of  the 
9lh  century),  says  that  Benedict,  on  the  constitution  of  the 
religious  wder  known  by  his  name  (about  530),  appointed 
the  Ambrosian  hymns  to  be  regularly  sung  in  his  offices  for  the 


canonical  hours.  Hence  probably  originated  the  practice  of 
the  Italian  churches,  and  of  others  which  followed  their  example, 
to  ^ng  certain  hymns  (Ambrosian,  or  by  the  early  successors  of 
the  Ambrosian  school)  daily  throughout  the  week,  at  "  Ve^>ers," 
"  Lauda  "  and  "  Nocturns,"  and  on  some  days  at  "  Compline  " 
also — varying  them  with  the  different  ecclesiastical  seasons 
and  fesUvals,  commemoradons  of  saints  and  martyrs  and  other 
special  offices.  Different  dioceses  and  religious  houses  bad  their 
own  peculiarides  of  ritual,  including  such  hyirms  as  were  approved 
by  thai  several  bishops  or  ecdesiasdcal  superiors,  varying  in 
detail,  but  all  following  the  same  general  method.  The  nadonal 
rituab,  which  were  first  reduced  into  a  form  substandally  like 
that  which  has  since  prevailed,  were  probably  those  of  Lom- 
bardy  and  of  Spain,  now  known  as  the  "  Ambrosian  "  and  the 
"  Mozarabic"  The  age  and  origin  of  the  Spanish  ritual  are 
uncertain,  but  it  is  mendoned  in  the  7th  century  by  Isidore, 
bishop  of  Seville.  It  contained  a  copious  hymnary,  the  original 
form  of  which  may  be  regarded  as  canonically  approved  by  the 
fourth  council  of  Toledo  (633).  By  the  13th  canon  of  that  council, 
an  opinion  (which  even  then  found  advocates)  against  the  use  in 
churches  of  any  hymns  not  taken  from  the  Scriptures — apparently 
the  same  opinion  which  had  been  held  by  Paul  of  Sainooata — 
was  censured;  and  it  was  ordered  that  such  hymns  should  be 
used  in  the  Spanish  as  well  as  in  the  GaUican  churches,  the  penalty 
of  excommunicadon  being  d»rounced  against  ail  who  might 
presume  to  reject  them. 

The  hymns  of  which  the  use  was  thus  established  and 
authorized  were  those  which  entered  into  the  daily  and  other 
offices  of  the  church,  afterwards  collected  in  the  "  Breviaries  "; 
in  which  the  hymns  "  proper  "  for  "  the  weA,"  and  for  "the 
season,"  continued  for  many  centuries,  with  very  few  exceptions, 
to  be  derived  from  the  earUest  epoch  of  Latin  Church  poetry — 
reckoning  that  epoch  as  extending  from  Hilary  and  Ambrose 
to  the  end  of  the  pontificate  of  Gregory  the  Great.  The 
"  Ambrosian "  music,  to  which  those  hymns  were  generally 
sung  down  to  the  time  of  Gregory,  was  more  popular  and  con- 
gregational than  the  "  Gregorian,"  which  then  came  into  use, 
and  afterwards  prevailed.  In  the  service  of  the  mass  it  was 
not  the  general  pracdce,  before  the  invendon  of  sequences  in 
the  gth  century,  to  ^ng  any  hymns,  exc^t  some  from  the 
Scriptiu^s  esteemed  canonical,  such  as  the  "  Song  of  the  Three 
Children  "  ("  Benedidte  omnia  opera ").  But  to  this  rule 
there  were,  according  to  Walafrid  Strabo,  some  occasional 
exceptions;  pardcutarly  in  the  case  of  Paulinus,  patriarch 
of  Aquileia  under  Charlemagne,  himself  a  hymn-writer,  who 
frequendy  used  hymns,  composed  by  himself  or  others,  in  the 
eucharisdc  office,  especially  in  private  masses. 

Some  of  the  hymns  called  "  Ambro^ao "  (nearly  roo  in 
number)  are  beyond  all  quesdon  by  Ambrose  himself,  and  the 
rest  probably  belong  to  his  time  or  to  the  following  century. 
Four,  those  beginning  "  Aeteme  rerum  <»nditor "  ("  Dread 
Framer  of  the  earth  and  sky "),  "  Deus  Creator  omnium " 
("  Maker  of  all  things,  glorious  God  "),  "  Veni  Redemptor 
Gentium  "  ("  Redeemer  of  the  nations,  come  ")  and  "  Jam 
surpt  hora  terda  "  ("  Christ  at  tfiis  hour  was  crucified  "),  are 
quoted  as  works  of  Ambrose  by  Augustine.  These,  and  others 
by  the  hand  of  the  same  master,  have  the  quaUdes  most  valuable 
in  hyirms  intended  for  congregational  use.  They  are  short 
and  complete  in  themselves;  easy,  and  at  the  same  time  elevated 
in  thdr  expression  and  rhythm;  terse  and  masculine  in  thought 
and  language;  and  (though  sometimes  criticized  as  deficient 
in  theological  precision)  simple,  pure  and  not  technical  in  their 
rendering  of  the  great  facts  and  doctrines  of  Christianity,  which 
they  present  in  an  objective  and  not  a  subjective  manner.  They 
have  exercised  a  powerful  influence,  direct  or  indirect,  upon 
many  of  the  best  works  of  the  same  kind  in  all  succeeding 
generations.  With  the  Ambrosian  hymns  are  properly  classed 
those  of  Hilary,  and  the  contemporary  works  of  Pope  Damasus  I. 
(who  wrote  two  hymns  in  commeffloradon  of  saints),  and  of 
Prudendus,  from  whose  Catkemerina  {"  Daily  Devotions ") 
and  Perislephana  ("  Crown-songs  for  Martyrs  "),  all  poems  of 
considerable,  some  of  great  length — about  tweiUy-eight  hyi 
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found  in  various  Breviaries,  were  derived.  Prudentius  was  a 
Uyman,  a  native  ot  Saragossa,  and  it  was  in  the  Spanish  ritual 
that  his  hymns  were  most  largely  used.  In  the  Mozaiabic 
Breviary  almost  the  whole  of  one  of  his  finest  poems  (from  which 
most  churches  took  one  part  only,  beginning  "  Corde  natus 
ex  parentis  ")  was  appointed  to  be  sung  between  Easter  and 
Asnnsion-Day,  being  divided  into  eight  or  nine  hymns;  and 
OD  some  of  the  commemorations  of  Spanish  saints  long  poems 
from  his  Feristepkana  were  recited  or  sung  at  large.  He  is 
entitled  to  a  high  rank  among  Christian  poets,  many  of  the  hymns 
taken  from  his  works  being  full  of  fervour  and  sweetness,  and 
by  no  means  deficient  in  dignity  or  strength. 

These  writers  were  followed  in  the  5th  and  early  in  the  6th 
century  by  the  priest  Sedulius,  whose  reputation  perliaps 
exceeded  his  merit;  Elpis,  a  noble  Roman  lady 
^ ""  (considered,  by  an  erroneous  tradition,  to  have  been 
etaimHtt.  the  wife  of  the  pfailos(^hic  statesman  Boetius); 
Pope  Gelasius  I.;  and  Ennodius,  bishop  of  Pavia. 
Sedulius  andjElpis  wrote  very  little  from  which  hymns  could  be 
extracted;  but  the  small  number  taken  from  their  compoutions 
obtained  wide  popularity,  and  have  since  held  their  ground. 
Gelasius  was  of  no  great  account  as  a  hymn-writer;  and  the 
works  of  Eimodius  appear  to  have  been  known  only  in  Italy 
and  Spain.  The  latter  part  of  the  6th  century  produced  Pope 
Gregory  the  Great  and  Venantius  Fortunatus,  an  Italian  poet, 
the  friend  of  Gregory,  and  the  favourite  of  Radegunda,  queen  of 
the  Franks,  who  died  (609)  bishop  of  Poitiers,  Eleven  hymns 
of  Gr^ory,  and  twelve  or  thirteen  (mostly  taken  from  longer 
poems)  by  Fortuiutus,  came  into  general  use  in  the  Italian, 
GalUcan  and  British  churches.  Those  of  Gregory  are  in  a  style 
hardly  distinguish^>le  from  the  Ambrosian;  those  of  Fortunatus 
are  graceful,  and  sometimes  vigorous.  He  does  not,  however, 
deserve  the  praise  ^ven  to  him  by  Dr  Neale,  of  having  struck 
out  a  new  path  in  Latin  hymnody.  On  the  contrary,  he  may 
more  justly  be  described  as  a  disciple  of  the  school  of  Prudentius, 
and  as  having  a&ected  the  classical  style,  at  least  as  much  as 
any  of  his  predecessors. 

Ttie  poets  cA  this  primitive  epoch,  which  closed  with  the  6th 
century,  wrote  in  the  old  classical  metres,  and  made  use  of  a  con- 
Mderable  variety  of  them — anapaestic,  anacreontic,  hendecasyllabic, 
aaclefMad,  hexameters  and  pentameters  and  others.  Gregory  and 
some  of  the  Ambroeian  authors  occaaioaally  wrote  in  sapphics; 
but  the  moot  freouent  measure  was  the  iambic  dimeter,  and, ' 
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a  general  intention  to  conform  to  the  rules  of  Roman  prosody  _. 
manifest;  but  even  those  writers  (like  Prudentius)  in  whom  that 
conformity  was  most  decided  allowed  themselves  much  liberty  of 
deviation  from  it.  Other  works,  including  some  of  the  very  earliest, 
and  some  of  conspicuous  merit,  were  of  tne  Idnd  described  by  Bede 
as  not  metrical  but  "  rhythmical  " — t.e.(as  be  explains  the  term 
"  rhythm  "), "  modulated  to  the  ear  in  imitation  of  different  metres." 
It  would  be  more  correct  to  call  them  metrical — {e.g.  still  trochaic 
or  iambic,  &c.,  but,  according  to  new  laws  of  syllabic  quantity,  de- 
pending entirely  on  accent,  and  not  on  the  power  kA  vowels  or  the 
position  of  consonants) — laws  by  which  the  future  prosody  of  all 
modem  European  nations  was  to  be  governed.  There  are  also,  in 
the  hymns  of  the  primitive  period  (even  In  those  of  Ambrose), 
anticipations — irregular  indeed  and  im 

accidental— «f  another  great  innovatic   ,  

portant  developments,  that  of  assonance  or  rhyme,  L 
letters  or  syllables  of  verses.  Archbishop  Trench,  in  tne  intro- 
duction to  his  Sacred  Latin  Poetry,  has  traced  the  whole  course  of  the 
cntnntion  from  the  ancient  to  the  modern  forms  of  versification, 
aacribii^c  it  to  natural  and  necessary  causes,  which  made  such 
changes  needful  for  the  due  development  of  the  new  forms  of  spiritual 
and  intellectual  life,  consequent  upon  the  conversion  of  the  Latin- 
speaking  nations  to  Christianity. 

From  the  6th  century  downwards  we  see  this  transformation 
making  continual  progress,  each  nation  of  Western  Christendom 
^f^  adding,  from  time  to  time,  to  the  earlier  hymns  in  its 

cmBtmr^  service-books  others  of  more  recent  and  frequently 
^»*^  of  local  origin.  For  these  additions,  the  commemora- 
^^"^  tions  of  saints,  &c.,  as  to  which  the  devotion  of  one 
place  often  differed  from  that  of  another,  offered  especial  op- 
portunities. This  process,  while  it  promoted  the  development 
of  a  medieval  as  distinct  from  the  primitive  style,  led  also  to  much 


deterioration  in  the  quality  of  hymns,  of  which,  perhaps,  some  of 
the  strongest  examples  may  be  found  in  a  volume  published  in 
1865  by  the  Irish  Archaeological  Society  from  a  manuscript  in  the 
library  of  Trinity  College,  Dublin.  It  contains  a  number  of 
hymns  by  Irish  saints  of  the  6th,  7th  and  8th  centuries — in 
several  instances  fully  rhymed,  and  in  oite  mixing  Erse  and  Latin 
barbarously  together,  as  was  not  unoammon,  at  a  much  lata  date, 
in  aenu-vemacul&r  hymns  of  other  countries.  The  Mozarabic 
Breviary,  and  the  collection  of  hymns  used  in  the  Anglo-Saxon 
churches,  published  in  1851  by  the  Surtees  Society  (chiefly  from 
a  Benedictine  MS.  in  the  college  library  of  Durham,  supplemented 
by  other  MSS.  in  the  British  Musetun) ,  supply  many  further  illus- 
trations of  the  same  decline  of  taste: — such  sapphics,  e.g.,  as 
the  "  Festum  insigne  prodiit  coruaciim  "  of  Isidore,  and  the 
"  0  veneranda  Trinitas  laudanda  "  of  the  Anglo-Saxon  books. 
The  early  medieval  period,  however,  from  the  time  of  Gregory 
the  Great  to  that  of  Hildebrand,  was  far  from  deficient  in  the  pro- 
duction of  good  hymns,  wherever  learning  flourished.  Bede 
in  England,  and  Paul  "  the  Deacon  " — the  author  of  a  fairly 
classical  sapphic  ode  on  St  John  the  Baptist — in  Italy,  were 
successful  followers  of  the  Ambrosian  and  Gr^orian  styles. 
Eleven  metrical  hymns  are  attributed  to  Bede  by  Cassander; 
and  there  are  also  in  one  <A  Bede's  works  (CoUeclanea  et  fiores) 
two  rhythmical  hymns  of  considerable  length  on  the  Day  oi 
Judgment,  with  the  refrains  "  In  tremendo  die  "  and  "  Altende 
homo,"  both  irregularly  rhymed,  and,  in  parts,  not  unworthy 
of  comparison  with  the  "  Dies  Irae."  Paulinus,  patriarch  oi 
Aquilda,  contemporary  with  Paul,  wrote  rhythmical  trimeter 
iambics  in  a  marmer  peculiar  to  himself.  Theodulph,  bishop  of 
Orleans  (793-83S)>  author  of  the  famous  processional  hymn  for 
Palm  Sunday  in  hexameters  and  penUmeters,  "  Gloria,  laus,  et 
honor  tibi  sit.  Rex  Christe  Redemptoi  "  ("  Glory  and  honour  and 
laud  be  to  Thee,  King  Christ  the  Redeemer  "),  and  Hrabanus 
Maurus,  archbishop  of  Mainz,  the  pupil  of  Alcuin,  and  the  most 
learned  theologian  of  bis  day,  enriched  the  church  with  some 
excellent  works.  Among  the  anoi^ymous  hymns  of  the  same 
period  there  are  three  of  great  beauty,  of  whicli  the  influence  may 
be  traced  in  most,  if  not  all,  of  the  "  New  J^usalem  "  hymns  of 
later  generations^nduding  those  of  Germany  and  Great  Britain : — 
"  Urbs  beata  Hierusalem  "  {"  Blessed  dty,  heavenly  Salem  "); 
"Alleluia  piis  edite  laudibus"  ("  Alleluias  souttd  ye  in  strains 
of  holy  [waise  " — called,  botn  its  burden,  "  Alleluia  ptrenne  "); 
and  "  Alleluia  dulce  carmen  "  ("  Alleluia,  song  of  sweetness  "), 
which,  being  found  In  Anglo-Saxon  hymnaries  certainly  older 
than  the  Conquest,  carmot  be  of  the  late  date  assigned  to  it,  in 
his  Mtdiaaal  Hymns  and  Srqutncts,  by  Neaie.  These  were 
fallowed  by  the  "  Chorus  novae  Hierusalem  "  ("  Ye  Choirs  of 
New  Jerusalem  ")  of  Fulbert,  bishop  of  Chartres.  This  group  of 
hymns  is  remarkable  for  an  attractive  union  of  melody,  imagina' 
tion,  poeticaj  colouring  and  faith.  It  represents,  perhaps,  the 
best  and  highest  type  of  the  middle  school,  between  the  severe 
Ambrosian  simpUdty  and  the  florid  luxuriance  of  later  times. 

Another  celebrated  hymn,  which  belongs  to  the  first  met^eval 
period,  is  the  "  Veni  Creator  Spiritus  "  ("  Come,  Holy  Ghost, 
our  souls  inspire  ").  The  earliest  recorded  occasion  of 
its  use  is  that  of  a  translation  (898)  of  the  relics  of  St  .^"J^. 
Marcellus,  mentioned  in  the  AntuUs  of  the  Benedictine 
order.  It  has  since  been  constantly  sung  throughout  Western 
Christendom  (as  versions  of  it  still  are  in  the  Church  of  England) , 
as  part  of  the  appointed  offices  for  the  coronation  of  kings,  the 
consecration  and  ordination  of  bishops  and  priests,  the  assembling 
of  synods  and  other  great  ecdesiastical  solemnities.  It  has  been 
attributed — probably  in  consequence  of  certain  corruptions  in 
the  text  of  Ekkehard's  Life  of  If  other  (a  work  of  the  13th  century) 
— to  Charlemagne.  Ekkehard  wrote  in  the  Benedictine  monastery 
of  St  Gall,  to  which  Notker  belonged,  with  full  access  ^^ 
to  its  records;  and  an  ignorant  interpolator,  regardless  "*""'• 
of  chronology,  added,  at  some  later  date,  the  word  "  Great  "  to 
the  name  of  "  the  emperor  Charles,"  wherever  it  was  mentioned 
in  that  work.  The  biographer  relates  that  Notker — a  man  of  a 
gentle,  contemplative  nature,  observant  of  all  around  him,  and 
accustomed  to  find  spiritual  and  poetical  sugge8tiona.in  comm 


[ge8tiona.m  common. 
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sights  and  sounds— was  moved  by  the  sound  of  a  mill-wheel  to 
compose  his  "  sequence  "  on  the  Holy  Spirit,  "  Sancti  Spiritus 
adsit  nobis  gratia  "  ("  Present  with  us  ever  be  the  Holy  Spirit's 
grace");  and  that,  when  finished,  he  sent  it  as  a  present  to 
"  the  emperor  Charles,"  who  in  return  sent  him  back,  "  by  the 
same  messenger,"  the  hymn  "  Veni  Creator,"  which  (says  Ekke- 
hard)  the  same  "  Spirit  had  inspired  him  to  write  "  ("  Sibi  idem 
Spiritus  inspiraverat ").  If  this  story  is  to  be  credited — and, 
from  its  circumstantial  and  almost  dramatic  character,  it  has  an 
air  of  truth — the  author  of  "  Veni  Creator  "  was  not  Charlemagne, 
but  bis  grandson  the  emperor  Charles  the  Bald.  Notker  himself 
long  survived  that  emperor,  and  died  in  91a. 

The  invention  of  "  sequences  "  by  Notker  may  be  regarded 
as  the  beginning  of  the  later  medieval  epoch  of  Latin  hymnody. 
In  the  eucharistic  service,  in  which  (as  has  been  stated) 
^•"""''  hymns  were  not  generally  used,  it  had  been  the  practice, 
except  at  certain  seasons,  to  sing  "  laud,"  or  "  Alleluia," 
between  the  epistle  and  the  gospel,  and  to  fill  up  what  would 
otherwise  have  been  a  long  pause,  by  extending  the  cadence 
upon  the  two  final  vowels  of  the  "  Alleluia  "  into  a  protracted 
strain  of  music.  It  occurred  to  Notker  that,  while  preserving 
the  spirit  of  that  part  of  the  service,  the  monotony  of  the  interval 
might  be  relieved  by  introducing  at  that  point  a  chant  of  praise 
specially  composed  for  the  purpose.  With  that  view  he  produced 
the  peculiar  species  of  rhythmical  composition  which  obtained 
the  name  of  "  sequentia  "  (probably  from  following  after  the 
close  of  the  "  Alleluia  "),  and  also  that  of  "  prosa,"  because  its 
structure  was  originally  irregular  and  unmetrical,  resembling  in 
this  respect  the  Greek  "  troparia,"  and  the  "  Te  Deum,"  "  Bene- 
dicite  "  and  canticles.  That  it  was  in  some  measure  suggested 
by  the  forms  of  the  later  Greek  hymnody  seems  probable,  both 
from  the  intercourse  (at  that  time  frequent)  between  the  Eastern 
and  Western  churches,  and  from  the  application  by  Ekkehard, 
in  his  biography  and  elsewhere  (e.g.  in  Lyndwood's  Provincitsle), 
of  some  technical  terms,  borrowed  from  the  Greek  terminology, 
to  works  of  Notker  and  his  school  and  to  books  containing  them. 

Dr  Neale,  in  a  learned  dissertation  prefixed  to  his  collection  of 
sequences  from,  medieval  MissalE,  and  enlarged  in  a  Latin  letter  to 
H.  A.  Daniel  (printed  in  the  fifth  volume  of  Daniel's  ThesaitTui 
hymnoUigicas),  investigated  the  laws  of  caesura  and  modulation  which 
are  discoverable  in  these  works.  Those  first  brought  into  use  were 
sent  by  their  author  to  Pope  Nicholas  I.,  who  authorized  their  use, 
and  that  ot  others  composed  after  the  same  model  by  other  brethren 
of  St  Gall,  in  all  churches  of  the  West. 

Although  the  sequences  of  Notker  and  his  school,  which  then 
rapidly  passed  into  most  German,  French  and  British  Missals, 
were  not  metrical,  the  art  of  "  assonance  "  was  much  practised  in 
them.  Many  of  those  in  the  Sarum  and  French  Missals  have  every 
verse,  and  even  every  clause  or  division  of  a  verse,  ending  with  the 
same  vowel  "a" — perhaps  with  some  reference  to  the  terminal 
letter  of  "  Alleluia,"  Artifices  such  as  these  naturally  led  the  way 
to  the  adaptation  of  the  same  kind  of  composition  to  regular  metre 
and  fully  developed  rhyme.  Neale's  full  and  lar^e  collection,  and 
the  second  volume  of  Daniel's  Thtsaurtu,  contain  nuraeroQB  examples, 
both  of  the  "  proses,"  properly  so  called,  of  the  Notkerian  type,  and 
of  those  of  the  later  school,  which  (from  the  religious  house  to 
which  its  chief  writer  belonged)  has  been  called  "  Victorine."  Most 
Missals  appear  to  have  contained  some  of  both  kinds.  In  the 
majority  of  those  from  which  Neale's  specimens  are  taken,  the 
metrical  kind  largely  prevailed;  but  in  some  (e.g.  those  of  Sarum 
and  Liige)  the  greater  number  were  Notkerian. 

Of  the  sequence  on  the  Holy  Ghost,  sent  by  Notker  (according 
to  Ekkehard)  to  Charies  the  Bald,  Neale  says  that  it  "  was  in 
use  all  over  Europe,  even  in  those  countries,  like  Italy  and  Spain, 
which  usually  rejected  sequences";  and  that,  "in  the  Missal 
of  Palencia,  the  priest  was  ordered  to  hold  a  white  dove  in  his 
hands,  while  intoning  the  first  syllables,  and  then  to  let  it  go." 
Another  of  the  most  remarkable  of  Notker's  sequences,  beginning 
"  Media  in  vita  "  ("  In  the  midst  of  life  we  are  in  death  "),  is 
said  to  have  been  suggested  to  him  while  observing  some  workmen 
engaged  in  the  construction  of  a  bridge  over  a  torrent  near  his 
monastery.  Catherine  Wink  worth  {Christian  Singers  of  Germany, 
i86g)  states  that  this  was  long  used  as  a  battle-song,  until  the 
custom  was  forbidden,  on  account  of  its  being  supposed  to 
exercise  a  magical  influence.  A  translation  of  it  ("  Mitten 
wir  im  Leben  sind  ")  is  one  of  Luther's  funeral  hymns;  and 
all  but  the  opening  sentence  of  that  part  of  the  burial  service 


of  the  Church  of  England  which  is  directed  to  be  "  said  or  simg  " 
at  the  grave,  "  while  the  corpse  is  made  ready  to  be  laid  into 
the  earth,"  is  taken  from  it. 

The  "Golden  Sequence,"  "  Venj,  sancte  ^iritus  "  ("Holy 
Spirit,  Lord  of  Light  "),  is  an  early  example  of  the  transition 
of  sequences  from  a  simply  rhythmical  to  a  metrical  form.  Arch- 
bishop Trench,  who  esteemed  it  "  the  loveliest  of  aW  the  hymns 
in  the  whole  drde  of  Latin  sacred  poetry,"  inclined  to  give 
credit  to  a  tradition  which  ascribes  its  authorship  to  Robert  II., 
king  of  France,  son  of  Hugh  Capet.  Others  have  assigned  to 
it  a  later  date — some  attributing  it  to  Pope  Innocent  III., 
and  some  to  Stephen  Langton,  archbishop  of  Canterbury.  Many 
translations,  in  German,  English  and  other  languages,  attest 
its  merit.  Berengarius  of  Tours,  St  Bernard  of  Clairvaux 
and  Abelard,  in  the  nth  century  and  early  in  the  lath,  followed 
in  the  same  track;  and  the  art  of  the  Victorine  school  was 
carried  to  its  greatest  perfection  by  Adam  of  St  Victor  (vbo 
died  between  1173  and  1194) — "  the  most  fertile,  and  "  (in  the 
concurrent  judgment  of  Archbishop  Trench  and  Neale)  "  the 
greatest  of  the  Latin  hymnographers  of  the  Middle  Ages." 
The  archbishop's  selection  contains  many  excellent  specimens 
of  his  works. 

But  the  two  most  widely  celebrated  of  all  this  class  of  com- 
positions— works  which  have  exercised  the  talents  of  the 
greatest    musical    composers,    and    of    innumerable  ^^ 

translators  in  almost  all  languages — are  the  "  Dies 
Irae  "  ("  That  day  of  wrath,  that  dreadful  day  "),  by  Thomas 
of  Celano,  the  companion  and  biographer  of  St  Francis  of  As^si, 
and  the  "  Stabat  Mater  dolorosa  "  ("  By  the  cross  stahmt 
sad  vigil  keeping ")  of  Jacopone,  or  Jacobus  de  juattr. 
Benedictis,  a  Franciscan  humorist  and  reformer, 
who  was  persecuted  by  P<^)e  Boniface  VIII.  for  hia  satires  on 
the  prelacy  of  the  time,  and  died  in  1306.  Besides  these,  the  13th 
centurypFoduced  the  famous  sequence"  Lauda  Sion  salvatorem  " 
("  Sion,  lift  thy  voice  and  sing"),  and  the  four  other  well-known 
sacramental  hymns  of  St  Thomas  Aquinas,  viz.  "  Pange  lingua 

gloriosi   corporis   mysterium  "    ("  Sing,    my   tongue,      ^ ^^_ 

the  Saviour's  glory  "),  "  Verbum  supemum  prodietia  "  '*'"■•' 
("  The  Word,  descending  from  above  "—not  to  be  confounded 
with  the  Ambrosian  hymn  from  which  it  borrowed  the  first 
line),  "  Sacris  solemniis  juncta  sint  gaudia  "  ("  Let  us  with 
hearts  renewed  our  grateful  homage  pay  "},  and  "  Adoro  Te 
devote,  latcns  Deitas  "  ("  0  Godhead  hid,  devoutly  I  adore 
Thee  ") — a  group  of  remarkable  compositions,  written  by  him 
for  the  then  new  festival  of  Corpus  Christi,  of  which  he  induced 
Pope  Urban  IV.  (1361-1265)  to  decree  the  observance.  In 
these  (of  which  all  but  "  Adoro  Te  devote  "  passed  rapidly  into 
breviaries  and  missals)  the  doctrine  of  transubstantiation  is 
set  forth  with  a  wonderful  degree  of  scholastic  precision;  and 
they  exercised,  probably,  a  not  unimportant  influence  upon  the 
general  reception  of  that  dogma.  They  are  undoubtedly  works 
of  genius,  powerful  in  thought,  feding  and  expression. 

These  and  other  medieval  hymn-writers  of  the  lath  and  13th 
centuries  may  be  described,  generally,  as  poet -schoolmen. 
Their  tone  is  contemplative,  didactic,  theological; 
they  are  especially  fertile  and  ingenious  in  the  field 
of  mystical  interpretation.  Two  great  monasteries 
in  the  East  had,  in  the  8th  and  9th  centuries,  been  the  principal 
centres  of  Greek  hymnology;  and,  in  the  West,  three  monasteries 
— St  Gall,  near  Constance  (which  was  long^  the  especial  seat  of 
German  rehgious  literature),  Cluny  in  Burgundy  and  St  Victor, 
near  Paris — obtained  a  similar  d^tinction.  St  Gall  produced, 
besides  Notker,  several  distinguished  sequence  writers,  probably 
his  pupils — Hartmann,  Hermann  and  Gottschalk — to  the  last 
of  whom  Neale  ascribes  the  "  Alleluialic  Sequence  "  ("  Cantemus 
cuncti  melodum  nunc  Alleluia  "),  well  known  in  England  through 
his  translation,  "  The  strain  upraise  of  joy  and  praise."  The 
chief  poets  of  Cluny  were  two  of  its  abbots,  Odo  and  Peter  the 
Venerable  (1122-1156),  and  one  of  Peter's  monks,  Bernard 
of  Morlaix,  who  wrote  the  remarkable  poem  on  "  Contempt 
of  the  World  "  in  about  3000  long  rolling  "  leonine-dactylic  " 
verses,  from  parts  of  which  Neale's  popular  hymiis,  "  Jerusalem 
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the  golden,"  &:.,  are  taken.  The  abbey  of  St  Victor,  besides 
Adam  and  hfa  follower  Pistor,  was  destined  afterwards  to  produce 
the  most  popular  church  poet  of  the  17th  century. 

There  were  other  distinguished  Latin  hymn-writers  of  the 
later  medieval  period  besides  those  already  mentioned.  Tlie 
^  name  of  St  Bernard  of  Clairvaui  cannot  be  passed 

zT^I^Z  over  with  the  mere  mention  of  the  fact  that  he  was  the 
raax.  author  of  some  metrical  sequences.    He  was,  in  truth, 

the  father,  in  Latin  hymnody,  of  that  warm  and 
passionate  form  of  devotion  which  some  may  consider  to  apply 
too  freely  to  Divine  Objects  the  language  of  human  affection, 
but  which  has,  nevertheless,  been  popular  with  many  devout 
persons,  in  Protestant  as  well  as  Roman  Catholic  churches. 
F,  von  Spec,  "  Angelus  Silesius,"  Madame  Guyon,  Bishop  Ken, 
Count  Zinzendorf  and  Frederick  William  Faber  may  be  regarded 
as  disciples  in  this  school.  Many  hymns,  in  various  languages, 
have  been  founded  upon  St  Bernard's  "  Jesu  dulcis  memoria  " 
("  Jesu,  the  very  thought  of  Thee  "),  "  Jesu  dulcedo  cordium  " 
{"  Jesu,  Thou  Joy  of  loving  hearts  ")  and"  Jesu  Rex  admirabiiis  " 
("  0  Jesu,  King  most  wonderful ") — three  portions  of  one 
poem,  nearly  200  lines  long.  Pietro  Damiani,  the  friend  of 
Pope  Gregory  VII.,  Marbode,  bishop  of  Rennes,  in  the  itth, 
Hildebert,  archbishop  of  Tours,  in  the  1 2th,  and  St  Bonaventura 
In  the  13th  centuries,  are  other  eminent  men  who  added  poetical 
fame  aa  hymnographets  to  high  public  distinction. 

Before  the  time  of  the  Reformation,  the  multiplication  of 
sequences  (often  as  unedifying  in  matter  as  unpoetical  in  style) 
had  done  much  to  degrade  the  common  conception  of  hymnody. 
In  some  parts  of  France,  Portugal,  Sardinia  and  Bohemia, 
their  use  in  the  vernacular  language  had  been  allowed.  In 
Germany  also  there  were  vernacular  sequences  as  early  as  the 
1 2th  century,  specimens  of  which  may  be  seen  in  the  third 
chapter  of  C.  Winkworth's  Christian  Singers  of  Germany. 
ScoSing  parodies  upon  sequences  are  said  to  have  been  among 
the  means  used  in  Scotland  to  discredit  the  old  church  services. 
After  the  15th  century  they  were  discouraged  at  Rome.  They 
retained  for  a  time  some  of  their  old  popularity  among  German 
Protestants,  and  were  only  gradually  relinquished  in  France, 
A  new  "  prose,"  in  honour  of  St  Maitentia,  is  among  the  composi- 
tions of  Jean  Baptiste  Santeul;  and  Dr  Danid's  second  volume 
closes  with  one  written  ini855  upon  the  dogma  of  the  Immaculate 
Conception. 

The  taste  of  the  Renaissance  was  offended  by  all  deviations  from 
clasaicai  prosody  and  Latinity.  Pope  Leo  X.  directed  the  whole 
_  ■  body  of  the  hymna  in  use  at  Rome  to  be  reformed;  and 
*2r*"J^  the  Hymni  notri  tccUiiasli^i  iuxta  veram  mttri  et  LatinHaiis 
UrmnM.  ^tormam.  prepared  by  Zacharie  Ferreri  (1479-1530),  a 
^  Benedictine  of  Monte  Cassino,  afterwards  a  Cartnusian 

and  biihop  of  Guardia,  to  whom  Leo  had  committed  that  task. 
appeared  at  Rome  in  1535,  with  the  sanctioQ  of  a  later  pope,  Clement 
Vn.  The  next  step  waa  to  revise  the  whole  Roman  Breviary. 
That  .  undertaking,  after  passing  through  several  stages  under 
diflerenl  popes  (particularly  Pius  V.  and  Clement  VIII.).  was  at  last 
brought  to  a  concluaion  by  Urban  Vill,,  in  1631.  From  this  reviwd 
Breviary  a  large  number  of  medieval  hymns,  both  of  the  earlier 
and  the  later  periods,  were  excluded;  and  in  their  places  many  new 
hymns,  including  some  by  Pope  Urban  himself,  and  some  by  Cardinal 
Bellarmine  and  another  cardinal  (Silvius  Antonianus)  were  intro- 
duced. The  hymns  of  the  primitive  epoch,  from  Hilary  to  Gregory 
the  Great,  for  the  most  part  retained  their  places  (especially  in  the 
offices  for  every  da^  of  the  weekj ;  and  there  remained  altogether 
from  seventy  to  eighty  of  earlier  date  than  the  nth  century. 
Those,  however,  which  were  so  retained  were  freely  altered,  and  by 
no  means  generally  improved.  The  revisers  appointed  by  Pope 
Urban  (three  learned  Jesuits — Stiada,  GaUucci  and  Petrucci) 
professed  to  have  made  aa  few  changes  as  possible  "  in  the  works 
of  Ambrose,  Gregory,  Prudentius,  Sedulius,  Fortunatus  and  other 
"  poets  of  great  name,"  But  some  changes,  even  in  those  works, 
were  made  with  considerable  boldness;  and  the  pope,  in  the  "con- 
stitution "  by  which  his  new  book  was  promulgated,  boasted  that. 
"  with  the  exception  of  a  very  small  number  (  perpaucis  '),  which 
were  either  prose  or  merely  rhythmical,  all  the  hymna  had  been  made 
conformable  to  the  laws  of  jirofwdy  and  Latinity,  those  which  could 
be  corrected  by  any  milder  method  being  entlrelv  ""       " 


The  tatter  fate  bcfel,  among  others,  the  b^utiful 
Hierusalem."  which  now  assumed  the  form  (to  m 
better  known),  of  "  Caelestis  urbs  Jerusalem."  Of  thi 
wrhicti  were  snared,  the  chief  ="''■<■      Avo  m»rio  rfolla  " 


Thomas  Aquinas,  two  of  St  Bernard  and  one  Amfarosian  hymn. 
"Jesu  nostra  Redemptio"  ("  O  Jesu,  our  Redemption"),  which 
approaches  nearer  than  others  to  the  tone  of  St  Bernard.  A  then 
recent  hymn  of  St  Francis  Xavier,  with  scarcely  enough  merit  of 
any  kind  to  atone  for  its  neglect  of  prosody,  "  O  Deus,  egoamoTe" 

S'  O  God,  I  love  Thee,  not  oecause  "},  was  at  the  tame  rimeintro- 
uced  without  chanee.  This  hymnary  of  Pope  Urban  VIII.  is  now 
in  general  use  throughont  the  Roman  Communion. 

The  Parisian  hymnary  underwent  three  revisions — the  first  in 
1517,  when  a  new  "  Psaltery  with  hymns  "  was  issued,  [n  thb 
such  changes  only  were  made  as  the  revisers  thought  1^,^^ 
jusrifiable  upon  the  principle  of  correcting  supposed  "??* 
cormptions  of  the  origmal  test.  Of  these,  the  transposi-  "'»*"•- 
tion,  '  UrU  Jerusalembeata,"  instead  of  "  Urbs  beata  Hierusalem," 
may  be  taken  as  a  typical  example.  The  next  revision  was  in  1670- 
16S0,  under  Cardinal  P£r€hxe,  preceptor  of  Louis  XIV.,  and  Francis 
Harlay,  successively  archbishops  of  Paris,  who  employed  for  this 
purpose  Claude  Santeul,  of  the  monastery  of  St  Magloire,  and, 
through  him,  obtained  the  assistance  of  other  French  scholars,  in- 
cluding his  more  celebrated  brother,  Jean  Baptiste  Santeul,  of  the 
abbey  of  St  Victor— better  known  as  "  Santolius  VictorinuB," 
The  third  and  final  revision  was  completed  in  1735,  under  the 
primacy  of  Cardinal  Archbishop  de  Vintimille,  who  engaged  for  it 
the  acrviccs  of  Charles  Coffin,  then  rector  of  the  university  of  Paris, 
Many  old  hymns  were  omitted  in  Archbishop  Ha rlay's  Breiriary,  and 
a  large  mimber  of  new  compoaitions,  by  the  Santeuls  and  others,  was 
introduced.  It  still,  however,  retained  in  their  old  places  (without 
further  chaiues  than  had  been  made  in  1527)  about  seventy  of 
earlier  date  than  the  nth  century — including  thirty-one  Ambrosian, 
one  by  Hilary,  eight  by  Prudentius,  seven  by  Fortunatus,  three  by 
Paul  the  Deacon,  two  each  by  Sedulius,  Elpis,  Gregory  and  Hrabanus 
MauruB,  "  Veni  Creator  "  and  "Urbs  Jerusalem  beata."  Most  of 
these  disappeared  in  1735,  although  Cardinal  Vintimille,  in  his 
preface,  professed  to  have  still  admitted  the  old  hymns,  except  when 
the  new  were  better — ("  ^eteribus  hymnis  locus  datus  est,  nisi 
quibus,  ob  eententiarum  vim,  elegantiam  verborum,  et  teneriores 
pietatis8enaus,recenrioresantepomsatius  visum  est  ").  'Hienumbcr 
of  the  new  was,  at  the  same  time,  very  largely  increased.  Only 
twenty-one  more  ancient  than  the  l6th  century  remained,  of  which 
those  belonging  to  the  primitive  epoch  were  but  eight,  viz.  four 
Ambrosian,  two  by  Fortunatus  and  one  each  by  Prudentius  and 
Gr^wy-  The  number  of  Jean  Baptiste  Santeul's  hymns  rose  to 
eighty-nine;  chose  by  Cofhn— including  some  old  hymns,  e.g. 
"  Jam  lucis  orto  sidere  "  ("  Once  more  the  sun  is  beaming  bright "), 
which  he  substantially  re-wrote — were  eighty-three;  those  ofother 
modem  French  writers,  ninety-seven.  Wtotever  opinion  may  be 
entertained  of  the  principles  on  which  these  Roman  and  Parisian 


hym  ...  .    .   

Baptiste  Santeul.    The  noble  hytnn  by  CofHn,  beginni:^ — 

"  O  lua  qid  marullbns  "  O  Tboo  *bo  Is  (be  ll|~ 

Pneieiitc  quo  laacll  trcmu 
Nubim(qsc  rallus  uwti," 
and  several  others  of  his  works,  breathe  the  true  Ambrosian  spirit; 
and  though  Santeul  (generally  esteemed  the  better  poet  of  the  two) 
delighted  in  alcaics,  and  did  not  greatly  afiect  the  primitive  manner. 
there  can  be  no  question  as  to  the  excellence  of  such  hymns  as  his 
"  Fumant  Sabaeia  tcmpla  vaporibus  "  ("Sweet  Incense  breathes 
around  "),  "  Stupete  gentea,  fit  Deus  hostia  "  ("  Tremble,  ye  Gentile 
lands"),  "  Hymnb  dum  resonat  curia  caelitum  "  ("  Ye  in  the  liouse 
of  heavenly  morn  "),  and  "  Templi  sacratas  pande,  Sion,  fores  " 
("  O  Sion,  open  wide  thy  gates  ").  It  is  a  striking  testimony  to  the 
merits  of  those  writers  that  such  accomplished  translators  as  the 
Rev.  Isaac  Williams  and  the  Rev.  John  Chandler  appear  (from  the' 
title-page  of  the  latter,  and  the  prefaces  of  both]  to  have  supposed 
their  hymns  to  be  "  ancient  "  and  "  primitive."  Among  the  other 
authors  associated  with  them,  perhaps  the  first  place  is  due  to  the 
Abb€  Besnault,  of  Sens,  who  contributed  to  the  book  of  1735  the 
"  Urbs  beata  vera  pacis  Visio  Jerusalem,"  in  the  opinion  of  Neale 
"  much  superior  "  to  the  "  Caelestis  urbs  Jerusalem  of  the  Roman 
Breviary.  This  stood  side  by  side  with  the  "  Urbs  Jerusalem  beata  " 
of  1^27  [in  the  office  for  the  dedication  of  churches)  till  1B23,  when  the 
older  form  was  at  last  finally  excluded  by  Archbishop  de  Quelen. 

The  I^risian  Breviary  01  1735  remained  in  use  till  the  national 
French  service-books  were  sup^^eded  (as  they  have  lately  been, 
generally,  if  not  universally)  by  the  Roman.  Almost  all  French 
dioceses  followed,  not  indefj  the  Breviary,  but  the  example,  of 
Paris;  and  before  the  end  of  the  i8th  century  the  ancient  Latin 
hymnody  was  all  but  banished  from  France. 

lo  some  parts  of  Germany,  after  the  Reformation,  Latin  hymns 
continued  to  be  used  even  by  Protestants.  This  was  the  case  at 
Halberstadt  until  quitea  recent  date.  In  England,  a  feware  m-a— 
still  occasionally  used  in  the  older  universities  and  colle^.        Tloa 


tritten."     Some,  also,  have  been  composed  in  both  c B,mH» 

Urbs  beats     the   Reformation.     The   "  Carmina   lyrica  "   of   Johann        ^^ 
ny,   perhaps,     Jakob  Balde,  a  native  of  Alsace,  and  a  Jesuit  priest  in  Bavaria,  have 
_      very  few  "     received   high   commendation   from   very  eminent  German  critics. 

._,..._       -  _     _-   Stella  "  ("Gentle  star"  particularly   Herder  and  Augustus  Schlegel.     Some  of  the  Latin 

Dies  Irae,"  "  Stabat  Mater  dolorosa."  the  hymns  of  j  nymns  of  William  Alard  (1573-1645),  a  Protestant  refugee  from 
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Bdsium,  and  pastor  in  Holstein,  batv  been  thought  worthy  of  a  place 
in  Archbishop  Trench's  seleclion.  Two  by  W.  Petersen  [printed 
at  the  end  of  Haberkorn's  supplement  to  Jacobi's  Psalmodia  Ger- 
manica)  are  good  in  different  ways — one,  "  Jesa  dulcis  amor  meus  " 
{"  Jesufl,  Thee  my  sou!  doth  love  ),beingagentlemelody  of  spiritual 
devotion,  and  the  other,  entitled  Spts  Sionts,  violently  controversial 
against  Rome.  An  English  hymn  of  the  17th  century,  in  the 
Ambrostan  style,  "  Te  Deum  Patreni  colimus  "  ("  Almighty  Father, 
just  and  good  "),  is  sung  on  every  May-Day  mormng  by  tnechoriaters 
of  Magdalen  Cal lege,  Oxford,  from  the  top  of  the  tower  of  their  chapel ; 
and  another  in  the  style  of  the  Renaissance,  of  about  the  same  date, 
"  Te  de  profundis,  summe  Rex  "  ("  Thee  from  the  depths.  Almighty 
King),  long  formed  part  of  a  grace  formerly  sung  by  the  scholars  of 
Winchester  College. 

5.  German  Hymnody.—Lnthei  was  a  proficient  in  and  a  lover 
of  music.  He  desired  (as  he  says  in  the  preface  to  his  hymn-book 
Lutbtr.  °^  iS4S)  tbat  this  "  beautiful  ornament  "  might  "  in 
a  right  mannerserve  the  great  Creator  and  His  Christian 
people."  The  persecuted  Bohemian  or  Hussite  Church,  then 
settled  on  the  borders  of  Moravia  under  the  name  of  "  United 
Brethren,"  had  sent  to  him,  on  a  mission  in  1522,  Michael  Weiss, 
who  not  long  afterwards  published  a  number  of  German  trans- 
lations from  old  Bohemian  hymns  (known  as  those  of  the 
"  Bohemian  Brethren  "),  with  some  of  his  own.  These  Luther 
highly  approved  and  recommended.  He  himself,  in  15; 
published  a  small  volume  of  eight  bj'mns,  which  was  enlarged 
todjin  1527, and  toiasin  1545.  Hebadformed  whatbecalled 
a "  house  choir  "  of  musical  friends,  to  select  such  old  and 
pc^ular  tunes  (whether  secular  or  ecclesiastical)  as  might  be 
found  suitable,  and  to  compose  new  melodies,  for  church 
His  fellow  labourers  in  this  field  (besides  Weiss)  were  Justus 
Jonas,  his  own  especial  colleague;  Paul  Eber,  the  disciple  and 
friend  of  Melanchthon;  John  Walther,  choirmaster  successively 
to  several  German  princes,  and  professor  of  arts,  &c.,  at  Witten- 
berg; Nicholas  Decius,  who  from  a  monk  became  a  Protestant 
teacher  in  Brunswick,  and  translated  the  "  Gloria  in  Excelsis," 
&c.;  and  Paul  Speratus,  chaplain  to  Duke  Albert  of  Prussia 
in  1525.  Some  of  their  works  are  still  popular  in  Germany. 
Weiss's  "  Funeral  Hymn,"  "  Nun  lasst  uns  den  Leib  begraben  " 
("Now  lay  we  calmly  in  the  grave");  Eber's  "  Herr  Jesu 
Christ,  wahr  Mensch  und  Gott  "  ("  Lord  Jesus  Christ,  true  Man 
and  God  "),  and  "  Wenn  wir  in  hiJcbsten  NOthen  sein  "  ("  When 
In  the  hour  of  utmost  need  ");  Walther's  "  New  Heavens  and 
new  Earth"  ("Now  fain  my  joyous  heart  would  sing"); 
Decius's  "  To  God  on  high  be  thanks  and  praise  " ;  and  Speratus' s 
"  Salvation  now  has  come  for  all,"  are  among  those  which 
at  the  time  produced  the  greatest  effect,  and  are  still  best 
remembered.  ■•-•■%. 

Luther's  own  hymns,  thirty-seven  in  number  (of  which  about 
twelve  are  translations  or  ad^tations  from  Latin  originals), 
are  for  the  principal  Christian  seasons;  on  the  sacraments, 
the  church,  grace,  death,  &c.;  and  paraphrases  of  seven  psalms, 
of  a  passage  in  Isaiah,  and  of  the  Lord's  Prayer,  Ten  Command- 
ments, Creed,  Litany  and  "  Te  Deum."  There  is  also  a  very 
touching  and  stirring  song  on  the  martyrdom  of  two  youths 
by  fire  at  Brussels,  in  1523-1524.  Homely  and  sometimes 
rugged  in  form,  and  for  the  most  part  objective  in  tone,  they  are 
full  of  fire,  manly  simplicity  and  strong  faith.  Three  rise  above 
the  rest.  One  for  Christmas,  "  Vom  Himmel  hoch  da  komm 
ich  her  "  ("  From  Heaven  above  to  earth  I  come  "),  has  a 
reverent  tenderness,  the  influence  of  which  niay  be  traced  in 
many  later  productions  on  the  same  subject.  That  on  salvation 
through  Christ,  of  a  didactic  character,  "  Nun  fteuet  euch, 
lieben  Christen  g'mein  "("  Dear  Christian  people,  now  rejoice  "), 
is  said  to  have  made  many  conversions,  and  to  have  been  once 
taken  up  by  a  large  congregation  to  silence  a  Roman  Catholic 
preacher  in  the  cathedral  of  Frankfort.  Pre-eminent  above  all 
is  the  celebrated  paraphrase  of  the  46th  Psalm:  "  Ein'  feste 
Burg  ist  unser  Gott  "  ("  A  sure  stronghold  our  God  is  He  ") — 
"  the  production  "  (as  Ranke  says)  "  of  the  moment  in  which 
Luther,  engaged  in  a  conflict  with  a  world  of  foes,  sought  strength 
in  the  consciousness  that  he  was  defending  a  divine  cause  which 
could  never  perish."  Carlyle  compares  it  to  "  a  sound  of  Alpine 
avalanches,  01  the  first  murmur  of  earthquakes."  Heine  called ' 
it  "  the  Marseillaise  of  the  Reformation." 


Luther  spent  several  years  in  teaching  his  pe<^le  at  Wittenberg 
to  sing  these  hymns,  which  soon  spread  over  Germany.  Without 
adopting  the  hyperbolical  saying  of  Coleridge,  that  "  Luther 
did  as  much  for  the  Reformation  by  his  hytnns  as  by  his  transla' 
tion  of  the  Bible,"  it  may  truly  be  affirmed  that,  among  the 
secondary  means  by  which  the  success  of  the  Reformation  was 
promoted,  none  was  more  poweriul.  They  were  sung  every- 
where—in the  streets  and  fields  as  well  as  the  churches,  in  the 
workshop  and  the  palace,  "  by  children  in  the  cottage  and  by 
martyrs  on  the  scaffold."  It  was  by  them  that  a  congregational 
character  was  given  to  the  new  Protestant  worship.  This  success 
they  owed  partly  to  their  metrical  structure,  which,  though 
sometimes  complex,  was  recommended  to  the  people  by  its 
ease  and  variety;  and  partly  to  the  tunes  and  melodies  (many  of 
them  already  well  known  and  popidar)  to  which  they  were  set. 
They  were  used  as  direct  instruments  of  teaching,  and  were 
therefore,  in  a  large  measure,  didactic  and  theological;  and  it 
may  be  partly  owing  to  this  cause  that  German  hymnody  came 
to  deviate,  so  soon  and  so  generally  as  it  did,  from  the  simple 
idea  expressed  in  the  ancient  Augustinian  definition,  and  to 
comprehend  large  classes  of  compositions  which,  in  most  other 
countries,  would  be  thought  hardly  suitable  for  church  use. 

The  principal  hymn-writers  of  the  Lutheran  school,  in  the 
latter  part  of  the  i6th  century,  were  Nikolaus  Selnecker,  Herman 

and  Hans  Sachs,  the  shoemaker  of  Nuremberg,  also    

known  in  other  branches  of  literature.  All  these  ^flittim 
wrote  some  good  hymns.  They  were  succeeded  by 
men  of  another  sort,  to  whom  F.  A.  Cunz  gives  the 
name  of  "  master-singers,"  as  having  raised  both  the  poetical 
and  the  musical  standard  of  German  hymnody: — Bartholomilus 
Ringwaldt,LudwigHelmbold,  Johannes  Pappus,MartinScballing, 
Rutilius  and  Sigismund  Weingartner.  The  principal  topics 
of  their  hymns  (as  if  with  some  foretaste  of  the  calamities 
which  were  soon  to  follow)  were  the  vanity  of  earthly  things, 
resignation  to  the  Divine  will,  and  preparation  for  death 
and  judgment.  The  well-known  EngUsh  hymn,  "  Great  God, 
what  do  I  see  and  hear,"  is  founded  upon  one  by  Ringwaldt. 
Of  a  quite  difierent  character  were  two  of  great  beauty  and 
universal  popularity,  composed  by  Philip  Nicolai,  a  WestphaL'an 
pastor,  during  a  pestilence  in  1597,  and  published  by  him. 
with  fine  chorales,  two  years  afterwards.  One  of  these  (the 
"  Sleepers  wake!  a  voice  is  calling,"  of  Mendelssohn's  oratorio, 
Si  Paid)  belongs  to  the  family  of  Advent  or  New  Jerusalem 
hymns.  The  other,  a  "  Song  of  the  believing  soul  concerning  the 
Heavenly  Bridegroom  "  ("  Wie  schttn  leucht't  uns  der  Morgen- 
stern  "— "  O  morning  Star,  how  fair  and  bright  "),  became  the 
favourite  marriage  hymn  of  Germany. 

The  hymns  produced  during  the  Thirty  Years'  Wat  are  char- 
acteristic of  that  unhappy  time,  which  (as  Miss  Winkworth  says) 
"  caused  religious  men  to  look  aWay  from  this  world,"  puloit  •/ 
and  made  their  songs  more  and  more  expressive  of  T&friy 
personal  feelings.  In  point  of  refinement  and  graces  ^^"' 
at  style,  the  hynm-writers  of  this  period  excelled  "'' 
their  predecessors.  Their  taste  was  chiefly  formed  by  the  in- 
fluence of  Martin  Opitz,  the  founder  of  what  has  been  called 
the  "  first  Silesian  school  "  of  German  poetry,  who  died  com- 
paratively young  in  1639,  and  who,  though  not  of  any  great 
original  genius,  exercised  much  power  as  a  critic.  Some  of  the 
best  of  these  works  were  by  men  who  wrote  little.  In  the  famous 
battle-song  of  Gustavus  Adolphus,  published  (1631:)  after  the 
victory  of  Breitenfeld,  for  the  use  of  his  army,  "  Vcrzage  nicht 
du  Hauflein  klein  "  ("  Fear  not,  0  little  flock,  the  foe  "),  we  have 
almost  certainly  a  composition  of  the  hero-king  himself,  the 
versification  corrected  by  bis  chaplain  Jakob  Fabricius  (t593~ 
654)  and  the  music  composed  by  Michael  Altenburg,  whose 
lame  has  been  given  to  the  hymn.  This,  with  Luther's  para- 
phrase of  the  67th  Psalm,  was  sung  by  Gustavus  and  his  soldiers 
before  the  battle  of  LUtzen  in  163a,  Two  very  fine  hymns, 
of  prayer  for  deliverance  and  peace,  the  other  of  trust  in 
God  under  calamities,  were  written  about  the  same  time  by 
Matthaus  Ldwenstem,  a  saddler's  son,  poet,  musician  and 
statesman,  who  was  ennobled  after  the  peace  by  the  emperor 
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Perdinand  III.  Martin  Riockhart,  in  1636,  wrote  the  "Chorus 
of  God's  faithful  children  "  ("  Nun  danket  alle  Gott  "— "  Now 
thank  we  all  our  God  "),  introduced  by  MendelsEoho  in  his 
"  Lobgesang,"  which  has  been  called  the  "  Te  Deum  "  of  Germany, 
being  usually  sung  on  occasions  of  public  thanksgiving.  Weissel, 
in  1635,  composedabeautiful  Advent  hymn  ("  Lilt  up  your  heads, 
ye  mighty  gates  "),  and  J.  M.  Meyfart,  professor  of  theology  at 
Erfurt,  in  1643,  a  fine  adaptation  of  the  ancient  "  Urbs  beata 
Hienisalem."  The  hymn  of  trust  in  Providence  by  George 
Neumark,  librarian  to  that  duke  of  Weimai  ("  Wer  nur  den 
lieben  Gott  Ulsat  walten  " — "  Leave  God  to  order  all  thy  ways  "), 
b  scarcely,  if  at  all,  inferior  to  that  of  Paul  Gerhardt  on  the  same 
theme.  Paul  Flemming,  a  great  traveller  and  lover  of  nature, 
who  died  in  1639,  also  wrote  escelleut  compositions,  coloured 
by  the  same  tone  of  feeling;  and  some,  of  great  merit,  were 
composed,  soon  after  the  dose  of  the  war,  by  Louisa  Henrietta, 
electress  of  Brandenburg,  granddaughter  of  the  famous  admiral 
Coligny,  and  mother  of  the  first  king  of  Prussia.  With  these 
may  be  classed  (though  of  later  date)  a  few  striking  hymms  of 
faith  and  prayer  under  mental  anxiety,  by  Anton  Ulrich,  duke 
of  Brunswick. 

The  most  copious,  and  in  their  day  most  esteemed,  hymn- 
writers  of  the  first  half  of  the  17th  century,  were  Johann  Heer- 
/f^^  mann  and  Johann  Rist.    Ueermann,  a  pastor  in  Silesia, 

the  theatre  (in  a  peculiar  degree)  of  war  and  persecu- 
tion, experienced  in  his  own  person  a  very  large  share  of  the 
miseries  of  the  time,  and  several  times  narrowly  escaped  a 
violent  death.  His  Detoli  nmsica  cordis,  published  in  1630, 
reflects  the  feelings  natural  under  such  circumstances.  With  a 
correct  style  and  good  versification,  his  tone  is  subjective,  and 
the  burden  of  his  hymns  is  not  praise,  but  prayer.  Among  his 
works  (wiiich  enter  largely  into  most  German  hymn-books), 
two  of  the  best  are  the  "  Song  of  Tears  "  and  the  "  Song  of 
Comfort,"  translated  by  Miss  Wirtkworth  in  her  Christian 
StHfers  of  Germany.  Rist  published  about  600  hymns,  "  pressed 
out  of  him,"  as  he  said,  "  by  the  cross."  He  was  a  pastor,  and 
son  of  a  pastor,  in  Hobtein,  and  lived  after  the  peace  to  enjoy 
many  years  of  prosperity,  being  appointed  poet-laureate  to  the 
emperor  and  finally  ennobled.  The  bulk  of  his  hymns,  like  those 
of  other  ''copious  writers,  axe  of  inferior  quality;  but  some, 
particularly  those  for  Advent,  Epiphany,  Easter  Eve  and  on 
Angels,  are  very  good.  They  are  more  objective  than  those  of 
Heermann,  and  written,  upon  the  whole,  in  a  more  manly  spirit. 
fff^  Next  to  Heermann  and  Rist  in  fertility  of  production, 

and  above  them  in.  poetical  genius,  was  Simon  Dach, 
professor  of  poetry  at  Kdnigsberg,  who  died  in  1659.  Miss 
Winkworth  ranks  him  high  anunig  German  poets,  "  for  the 
sweetness  of  form  and  depth  of  tender  contemplative  emotion 
to  be  found  in  his  verses." 

The  fame  of  all  these  writers  was  eclii»ed  in  the  latter  part  of 
the  same  century  by  three  of  the  greatest  hymnograpbers  whom 
Q^-fc^p,^  Germany  has  produced — Paul  Gerhardt  (1604-1676), 
Johann  Franck  (i6r8-i677)  and  Johann  Schcffler 
(1624-1677),  the  founder  of  the  "  second  Silesian  school,"  who 
assumed  the  name  of  "  Angelus  SUesius."  Gerhardt  is  by  uni- 
versal consent  the  prince  of  Lutheran  poets.  His  compositions, 
which  may  be  compared,  in  many  respects,  to  those  of  the 
Ckriitiaa  Year,  are  lyric  poems,  of  considerable  length,  rather 
than  hymns,  though  many  hymns  have  been  taken  from  them. 
Xhey  are,  with  few  exceptions,  subjective,  and  speak  the  language 
of  iadivjdual  experience.  They  occupy  a  middle  ground  between 
the  masculine  simplicity  of  the  old  Lutheran  style  and  the  highly 
wrought  religious  emotion  of  the  later  pietists,  towards  whom 
they  on  the  whole  incline.  Being  nearly  all  excellent,  it  is  not 
easy  to  distinguish  among  the  123  those  which  are  entitled 
to  the  highest  praise.  Two,  which  were  written  one  during  the 
war  and  the  other  after  the  concluHon  of  peace,  "  Zeuch  ein  zu 
deinen  Thoren  "  ("  Come  to  Thy  temple  here  on  earth  "),  and 
"  Gottlob,  nun  ist  erschollcn  "  ("  Thank  God,  it  hath  re- 
sounded "),  are  historically  interesting.  Of  the  rest,  one  is  well 
known  and  highly  appreciated  in  English  through  Wesley's 
transla.tion,  "  Commit  thou  all  thy  ways  ";  and  the  evening 


and  spring-tide  hymns  ("  Now  all  the  woods  are  sleeping  "  and 
"  Go  forth,  my  heart,  and  seek  delight ")  show  an  exquisite 
feeling  for  nature;  while  nothing  can  be  more  tender  and 
pathetic  than  "  DubistzwarmeinundUeibestmein"("  Thou'rt 
mine,  yes,  still  thou  art  mine  own  "),  on  the  death  of  ntmri, 
his  son.  Franck,  who  was  burgomaster  of  Guben  in 
Lusatia,  has  been  considered  by  some  second  only  to  Gerhardt. 
If  so,  it  is  with  a  great  distance  between  them.  His  approach  to 
the  later  pietists  is  closer  than  that  of  Gerhardt.  His  hymns 
were  published,  under  the  title  of  GeisUicke  und  welllicke  Gedichle, 
in  1674,  some  of  them  being  founded  on  Ambrosian  and  other 
Latin  originals.  Miss  Winkworth  gives  them  the  praise  of  a 
condensed  and  polished  style  and  fervid  and  impassioned  thought. 
It  was  after  his  conversion  to  Roman  Cathohcism  that  scbtiotr 
Scheffler  adopted  the  name  of  "  Angelus  Silesius," 
and  published  in  1657  his  hymns,  under  a  fantastic  title,  and  with 
a  still  more  fantastic  preface.  Their  keynote  is  divine  love; 
they  are  enthusiastic,  intense,  exuberant  in  their  sweetness, 
like  those  of  St  Bernard  among  medieval  poets.  An  adaptation 
of  one  of  them,  by  Wesley,  "Thee  will  I  love,  my  Strength,  my 
Tower,"  is  famiUar  to  English  readers.  Those  for  the  first 
Sunday  after  Epiphany,  for  Sezagesima  Sunday  and  for  Trinity 
Sunday,  in  Lyra  Germanica,  are  good  eaamples  of  his  excellences, 
with  few  of  bis  defects.  His  hymns  are  generally  so  free  from 
the  e4)ression, ,  or  even  the  indirect  suggestion,  of  Roman 
Catholic,  doctrine,  that  it  has  been  supposed  they  were  written 
before  his  conversion,  though  published  afterwards.  The  evan- 
gelical churches  of  Germany  found  no  difficulty  in  admitting 
them  to  that  prominent  place  in  their  services  which  they  have 
ever  since  retained. 

Towards  the  end  of  the  17th  century,  a  new  religious  school 
arose,  to  which  the  name  of  "  Pietists  "  was  given,  and  of  which 
Philipp  Jakob  Spener  was  esteemed  the  founder,  ntotu. 
He  and  his  pupils  and  successors,  August  Hermann 
Francke  and  Anastasius  Freylinghausen,  all  wrote  hymns. 
Spener's  hymns  are  not  remarkable,  and  Francke's  are  not 
numerous.  Freylinghausen  was  their  chief  singer;  his  rhythm 
is  lively,  his  music  florid;  but,  though  his  book  attained  ex- 
traordinary popularity,  he  was  surpassed  in  solid  merit  by  other 
less  fertile  writers  of  the  same  school.  The  "  Auf  hinauf  zu 
deinw  Freude  "  ("  Up,  yes,  upward  to  thy  gladness  ")  of  Schade 
may  recall  to  an  En^h  reader  a  hymn  by  Seagrave,  and  more 
thjut  one  by  Lyte;  the  "Malabarian  hymn"(as  it  was  called  by 
Jacobi)  of  Johann  Schtitz,  "  All  glory  to  the  Sovereign  Good," 
has  been  popular  in  England  as  well  as  Germany;  and  one  of 
the  most  exquisite  strains  of  pious  resignation  ever  written  is 
"  Whale'er  my  God  ordains  is  right,"  by  Samuel  Rodigast. 

Joachim  Neauder,  a  schoolmaster  at  DUsseldorf,  and  a  friend 
of  Spener  and  Schtitz  (who  died  before  the  full  development  of 
the  "  Pietistic  "  school),  was  the  first  man  of  eminence  s—mt»r. 
inthe"  Reformed  "  or  Calvinistic  Church  who  imitated 
Lutheran  hymnody.  This  he  did,  while  sufiering  persecution 
from  the  elders  of  his  own  church  for  some  other  religious 
pracrices,  which  he  had  also  learnt  from  Spener's  example.  As 
a  poet,  he  is  sometimes  deficient  in  art;  but  there  is  feeling, 
warmth  and  sweetness  in  many  of  his  "  Bundeslieder "  or 
"  Songs  of  the  Covenant,"  and  they  obtained  general  favour, 
both  in  the  Reformed  and  in  Lutheran  congregations.  The 
Summer  Hymn  ("  O  Thou  true  God  alone  ")  and  that  on  the 
gloryofGodin  creation  ("  Lo,  heaven  and  earth  and  sea  and  air  ") 
are  instances  of  his  best  style. 

With  the  "  Pietists  "  may  be  classed  Benjamin  Schmoike  and 
Dessler,  representatives  of  the  "  Orthodox  "  division  of  Spener's 
school;  Philipp  Friedrich  HiUer,  their  leading  poet  in  5ei»clto. 
South  Germany;  Gottfried  Arnold  and  Gerhard 
Tersteegen,  who  were  practically  independent  of  ecclesiastical 
organization,  though  connected,  one  with  the  "  Orthodox " 
and  the  other  with  the  "  Reformed  "  churches;  and  Nikolaus 
Ludwig,  Graf  von  Zinzendorf.  Schmoike,  a  pastor  in  Silesia, 
called  the  Silesian  Rist  (1672-1737),  was  perhaps  the  most 
voluminous  of  all  German  hymn-writers.  He  wrote  1188 
religious  poems  and  hymns,  a  large  proportion  of  which  do  not 
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rise  above  mediocrity.  His  style,  if  less  refined,  is  also  less 
subjective  and  more  simple  than  that  of  most  of  hts  con- 
temporaries. Among  his  best  and  most  attractive  works,  which 
indeed,  it  would  be  difficult  to  praise  too  highly,  are  the 
"  Hosianna  David's  Sohn,"  for  Palm  Sunday — much  resembling 
a  shorter  hymn  by  Jeremy  Taylor;  and  the  Ascension,  Whit- 
suntide and  Sabbath  hymns — "  Heavenward  doth  our  journey 
tend,"  "Come  deck  our  feast  to-day,"  and  "Light  of  light, 
[fg„lff^      enlighten    me."     Dessler  was  a  greater  poet   than 

Schmolke.  Few  hymns,  of  the  subjective  kind,  are 
better  than  his  "  I  will  not  let  Thee  go.  Thou  Help  in  time  of 
need,"  "  O  Friend  of  souls,  how  well  is  me,"  and  "  Now,  the 
MOhr  pearly  gates  untold."  Hiller  (1699-1769),  was  a  pastor 
■  '  in  Wflrttemberg  who,  falling  into  Ill-health  during  the 
latter  part  of  his  ministry,  published  a  GeisUicht  LiederhdsUein  in  a 
didactic  vein,  with  more  taste  than  power,  but(as  Miss  Winkworth 
says)  in  a  tone  of  "deep,  thougbtfid,  practical  piety."  They 
were  so  well  adapted  to  the  wants  of  his  people  that  to  this  day 
Killer's  Casket  is  prized,  next  to  tbeir  Bibles,  by  the  peasantry  of 
Wtirttembergjand  the  numerous  emigrants  from  that  part  of 
Germany  to  America  and  other  foreign  countries  generally 
AnuM.       ^^^  ''   '^''■^   them  wherever  they  go.     Arnold,   a 

professor  at  Giessen,  and  afterwards  a  pastor  in 
Brandenburg,  was  a  man  of  strong  will,  uncompromising 
character  and  austere  views  of  life,  intolerant  and  controversial 
towards  those  whose  doctrine  or  practice  he  disapproved,  and 
more  indifferent  to  separatism  and  sectarianism  than  the 
"  orthodox  "  generally  thought  right.  His  hymns,  like  those 
of  Augustus  M.  Toplady,  whom  in  these  respects  he  resembled, 
unite  with  considerable  strength  more  gentleness  and  breadth 
of  sympathy  than  might  be  expected  from  a  man  of  such  a 

character.  Tersteegen  (i697-i769),whoneverformally 
*  separated  himself  from  the  "  Reformed  "  communion, 

in  which  he  was  brought  up,  but  whose  sympathies 
were  with  the  Moravians  and  with  Zinzendorf,  was,  of  all  the  more 
copious  German  hymn-writers  after  Luther,  perhaps  the  most 
remarkable  man.  Pietist,  mystic  and  missionary,  he  was  also  a 
great  religious  poet.  His  in  hymns  were  published  in  1731,  in 
a  volume  called  GeUtlicker  Blumtngdrfiein  inniier  Seelen. 
They  are  intensely  individual,  meditative  and  subjective. 
Wesley's  adaptations  of  two — "  Lol  Godishere;  let  us  adore," 
and  "  Thou  hidden  Love  of  God,  whose  source  " — are  well  known. 
Among  those  translated  by  Miss  Winkworth,  "  0  God,  O  Spirit, 
Light  of  all  that  live,"  and  "  Come,  brethren,  let  us  go,"  are 
specimens  which  exhibit  favourably  his  manner  and  power. 
Miss  Cox  speaks  of  him  as  "  a  gentle  heaven-inspired  soul, 
whose  hymns  arc  the  reflection  of  a  heavenly,  happy  life,  his  mind 
being  full  of  a  child-like  simplicity  ";  and  his  own  poem  on 
the  child-character,  which  Miss  Winkworth  has  appropriately 
connected  with  Ihnocents'  day  ("  Dear  Soul,  coiddst  thou 
become  a  child  ") — one  of  his  best  compositions,  exquisitely 
conceived  and  expressed — shows  that  this  was  in  truth  the 
ideal  which  he  sought  to  realize.     The  hymns  of  Zinzendorf 

are  often  disfigured  by  excess  in  the  application  of  the 
tJJ*"'      language  and  imagery  of  human  affections  to  divine 

objects;  and  this  blemish  is  also  found  in  many 
later  Moravian  hymns.  But  one  hymn,  at  least,  of  Zinzendorf 
may  be  mentioned  with  unqualified  praise,  as  uniting  the  merits 
of  force,  simplicity  and  brevity—"  Jesu,  geh  voran  "  ("  Jesus, 
lead  the  way"),  which  is  taught  to  most  children  of  religious 
parents  in  Germany.  Wesley's  "Jesus,  Thy  blood  and  righteous- 
ness "  is  a  translation  from  Zinzendorf. 

The  transition  from  Tersteegen  and  Zinzendorf  to  Gellert 
atid  Klopstock  marks  strongly  the  reaction  against  Pietism 
aeBert.       which  took  place  towards  the  middle  of  the   i8th 

century.  The  Geistlicken  Odcn  und  Lieder  of  Christian 
F.  Gellert  were  published  in  i757i  and  are  said  to  have  been 
received  with  an  enthusiasm  almost  like  that  which  "  greeted 
Luther's  hymns  on  their  first  appearance."  It  is  a  proof  of  the 
moderation  both  of  the  author  and  of  his  times  that  they  were 
largely  used,  not  only  by  Protestant  congregations,  but  in 
those  German  Roman  Catholic  churches  in  which  vernacular 


had  been  established  through  the  influence  (^  the 
emperor  Joseph  II.  They  became  the  model  which  was  followed 
by  most  succeeding  hymn-writers,  and  exceeded  all  others 
in  popularity  till  the  close  of  the  century,  when  a  new  wave  of 
■thought  was  generated  by  the  movement  which  produced  the 
French  Revolution.  Since  that  time  they  have  been,  perhaps, 
too  much  depreciated.  They  arej  Indeed,  cold  and  didactic,  as 
compared  with  Scheffler  or  Tersteegen;  but  there  is  neverthelea 
in  them  a  spirit  of  genuine  practical  piety;  and,  if  not  marked 
by  genius,  they  are  pure  in  taste,  and  often  terse,  vigorous  and 
graceful. 

Klopstock,  the  author  of  the  Messiah,  cannot  be  considered 
great  as  a  hymn-writer,  though  his  "  Sabbath  Hymn "  (of 
which  there  is  a  version  in  Hymns  from  the  Land  xiopHoek. 
of  Luther)  is  simple  and  good.  Generally  hb  hymns 
(ten  of  which  are  translated  in  Sheppard's  Foreign  Sacred 
Lyre)  are  artificial  and  mudi  too  elaborate. 

Of  the  "  romantic  "  school,  which  came  in  with  the  French 
Revolution,  the  two  leading  writers  are  Friedrich  Leopold  von 
Hardenberg,  called  "  Novalis,"  and  Friedrich  de  la  Motte 
Fouqu6,  the  celebrated  author  of  Undine  and  Sintram—hoth 
romance- writers,  as  well  as  poets.  The  genius  of  Novalis  was 
early  lost  to  the  world;  he  died  in  1801,  not  thirty  years  old. 
Some  of  his  hymns  are  very  beautiful;  but  even  in  such  works 
as  "  Though  all  to  Thee  were  faithless,"  and  "  If  only  He  is 
mine,"  there  is  a  feeling  of  insulation  and  of  despondency  as  to 
good  in  the  actual  world,  which  was  perhaps  inseparable  from  his 
ecclesiastical  idealism.  Fouqui  survived  till  1843.  Poatai. 
In  his  hytnns  there  is  the  same  deep  flow  of  feeling, 
richness  of  imagery  and  charm  of  expression  which  distinguishes 
his  prose  works.  The  two  missionary  hymns — "  Thou,  solemn 
Ocean,  rollest  to  the  strand,"  and  "In  our  sails  all  soft  and 
sweetly  " — and  the  exquisite  composition  which  finds  its  motive 
in  the  gospel  narrative  of  blind  Bartimeus,  "  Was  du  vor  tausend 
Jahren  "  (findy  translated  both  by  Miss  Winkworth  and  by  Miss 
Cox),  are  among  the  best  examples. 

The  later  German  hymn- writers  of  the  19th  century  belong, 
generally,  to  the  revived  "  Pietistic  "  school.  Some  of  the  best, 
Johann  Baptist  von  Albert  ini,  Friedrich  Adolf  spitta. 
Krummacbei,  and  especially  Karl  Johann  Philipp  Spitta 
(1801-1839)  have  produced  works  not  unworthy  of  the  fame  of 
their  nation.  Mr  MaSsie,  the  able  translator  of  Spitta's  Psalter 
UMd  Har/e  (Leipzig,  1833),  speaks  of  tt  as  having  "  obtained  for 
him  in  Germany  a  popularity  only  second  to  that  of  Paul  Ger- 
hardt."  In  Spitta's  poems  (for  such  they  generally  are,  rather 
than  hymns)  the  subjective  and  meditative  tone  is  tcmper^H, 
not  ungracefully,  with  a  didactic  element;  and  they  are  not 
disfigured  by  exaggerated  sentiment,  or  by  a  too  florid  and 
rhetorical  style. 

6.  British  Hymnody. — After  the  Reformation,  the  develop- 
ment of  hymnody  was  retarded,  in  both  parts  of  GreatBritain, 
by  the  evample  and  influence  of  Geneva.  Archbishop  Cianmer 
appears  at  one  time  to  have  been  disposed  to  follow  Luther's 
course,  and  to  present  to  the  people,  in  an  English  dress,  some  at 
least  of  the  hymns  of  the  ancient  church.  In  a  letter  to  King 
Henry  VIII.  (October  7,  1544),  among  some  new  "  processions  " 
which  he  had  himself  translated  into  English,  he  mentions  the 
Easter  hymn,  "  Salve,  festa  dies,  toto  memorabilis  aevo " 
("  Hail,  glad  day,  to  be  joyfully  kept  through  all  generations  "), 
of  Fortunatus.  In  the  "  Primer  "  of  1535  (by  Marshall)  and  the 
one  of  1539  (by  Bishop  Hilsey  of  Rochester,  published  by  order 
of  the  vicar-general  Cromwell)  there  had  been  several  rude 
English  hymns,  none  of  them  taken  from  ancient  sources.  King 
Henry's"  Primer  "of  1545  (commanded  by  his  injunction  of  the 
6th  of  May  1545  to  be  used  throughout  his  dominions)  was  formed 
on  the  mode! of  the  dailyofiices  of  the  Breviary;  and  it  contains 
English  metrical  translations  from  some  of  the  best-known 
Ambrosian  and  other  early  hymns.  But  in  the  succeeding  reign 
diSerent  views  prevailed.  A  new  direction  had  been  given  to  the 
taste  of  the  "  Reformed  "  congregations  in  France  and  Switzerland 
by  the  French  metrical  translation  of  the  Old  Testament  Psahns, 
which  appeared  about  1340.    This  was  the  joinLwork  of  Clement 
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Marat,  valet  or  groom  of  the  chamber  to  Frands  I., and  Theodore 
Beza,  then  a  mere  youth,  fresh  from  his  studies  at  Orleans. 

Marot's  psahns  were  dedicated  to  the  French  king  and  the 
ladies  of  France,  and,  being  set  to  popular  aiis,  became  fashion- 
j^^^  able.  They  were  sung  by  Francis  himself,  the  queen, 
Pf^^*       the  princessesand  the  courtiers,  upon  aU  sorts  of  secular 

occasions,  and  also,  more  seriously  and  religiously,  by 
the  dtizens  and  the  common  people.  They  were  soon  perceived 
to  be  a  power  on  the  side  of  the  Reformation.  Calvin,  who 
had  settled  at  Geneva  in  the  year  of  Marot's  return  to  Paris, 
was  then  organizing  his  ecclesiastical  system.  He  rejected  the 
h)rmnody  of  the  breviaries  and  missals,  and  fell  back  upon  the 
idea,  anciently  held  by  Paul  of  Samosata,,  and  condemned  by  the 
fourth  council  of  Toledo,  that  whatever  was  aung  in  churches 
ought  to  be  taken  out  of  the  Scriptures.  Maiot's  Psalter,  appear- 
ing thus  oppcHtuncly,  was  introduced  into  his  new  system  of 
wmrship,  and  appended  to  bis  catechism.  On  the  other  hand, 
it  was  interdicted  by  the  Roman  Catholic  priesthood-  Thus  it 
became  a  badge  to  the  one  party  of  the  "  reformed  "  profession, 
and  to  the  other  of  heresy. 

The  example  thus  set  produced  in  England  the  translation 
commonly  known  as  the  "  Old  Version  "  of  the  Psalms.    It  was 

begun  by  Thomas  Stemhold,  whose  position  in  the 
^^u'-gg  household  of  Heniy  VIII.,  and  afterwards  of  Edward 
Hcpkiat.     VI.,  was  similar  to  that  of  Marot  with  Francis  I.,  and 

whoee  services  to  tbe  former  of  tlu^e  kings  were  re- 
warded by  a  substantial  legacy  under  his  will.  Stemhold  pub- 
lished versions  of  nineteen  Psalms,  with  a  dedication  to  King 
Edward,  and  died  soon  afterwards.  A  second  edition  appeared 
in  1551,  with  eighteen  more  Psalms  added,  of  Stemhold's  trans- 
lating, and  seven  others  by  John  Hopkins,  a  Suffolk  clergyman. 
The  work  was  continued  during  Queen  Mary's  reign  by  British 
refugees  at  Geneva,  the  chief  of  whom  were  William  Whitting- 
ham,  afterwards  dean  of  Durham,  who  succeeded  John  EJiox  as 
minister  of  the  English  congregation  thn-e,  and  William  Eethe 
or  Kdth,  said  by  Strype  to  have  been  a  Scotsman.  They 
published  at  Geneva  in  1556  a  service-book,  containing  fifty-one 
English  metrical  psalms,  which  number  was  increased,  in  later 
editions,  to  eighty-seven.  On  the  accession  of  Queen  Elizabeth, 
this  Genevui  Psalmody  was  at  once  brought  into  use  in  England 
— first  (accmxling  to  a  letter  of  Bishop  Jewell  to  Vettx  Maityr, 
dated  5th  Mardi  1560)  in  one  London  church,  from  which  it 
quickly  spread  to  others  both  in  London  and  in  other  cities. 
Jewell  describes  the  effect  produced  by  large  congregations,  of 
as  many  as  6000  persons,  young  and  old,  women  and  children, 
singing  it  after  the  sermons  at  St  Paul's  Cross — adding,  "  Id 
sacrificos  et  diabolumaegrehab^;  vident  enim  sacras  conciones 
hoc  pacto  prtrfundius  deacendere  in  hominum  animos."  The 
first  edition  of  the  completed  "  Old  Version  "  (contiumng  forty 
Psalms  by  Stemhold,  sixty-seven  by  Hopkins,  fifteen  by  Wliit- 
tingham,  six  by  Kethe  and  the  rest  by  Thomas  Norton  the 
dramatist,  Robert  Wisdom,  John  Marckant  and  Thomas  Church- 
yard) appeared  in  1563. 

In  tlw  meantime,  the  Books  of  Common  Prayer,  of  1549,  ISS3 
and  155^,  had  been  successively  established  as  Uw  by  the  acts  of 
uoifamuty  of  Edward  VI.  and  Queen  Elizabeth.  In  these  no 
provision  was  made  for  the  use  of  any  metrical  psalm  or  hymn  on 
any  occasion  whatever,  except  at  the  consecration  of  bishops  and 
the  ordination  of  prieEts,  in  wbicfa  offices  (first  added  in  15<i3)  an 
English  version  of  Veni  Creator  "  (tbe  longer  of  the  two  now  in  use) 
was  appointed  to  be  "  said  or  sung."  The  canticles,  "  Te  Deunij" 
"  Elenedicite,"  the  Nicene  and  Athanasian  Creeds,  the  "  Gloria  in 
Excelsis,"  and  some  other  parts  of  the  conunuaion  and  other  special 
offices  were  also  directed  to  be  "  said  or  sung  ";  and,  by  general 
rubrics,  the  chanting  of  the  whole  service  was  allowed. 

The  silence,  however,  of  the  rubrics  in  these  books  as  to  any  other 
singing  was  not  meant  to  exclude  the  use  of  psalms  not  expressly 
appfMnted,  when  they  could  be  used  without  interfering  with  the 
prescribed  order  at  any  service.  It  was  expressly  provided  by 
King  Edward's  iirst  act  of  uniformity  (by  later  acts  made  applicable 
to  the  later  books)  that  it  should  be  lawful  "  for  all  men,  as  well  in 
churches,  chapels,  oratories  or  other  places,  to  use  openly  any 
psalms  or  prayers  taten  out  of  the  Bible,  at  any  due  time,  not  letting 
or  omitting  thereby  the  service,  or  any  part  thereof,  mentioned  in 
the  book.  And  Queen  Elizabeth,  by  one  of  the  injunctions  issued 
in  the  first  year  of  her  reign,  declared  her  desire  that  the  provision 


made,  m  divers  coll^iate  and  also  some  parish  churches,  for 
singing  in  the  church,  so  as  to  promote  the  laudable  service  of  music," 
should  continue.  After  allowing  the  use  of  "  a  modest  and  distinct 
song  in  all  parts  of  the  common  prayers  of  the  church,  so  that  the 
same  may  be  as  plainly  nnderstanded  as  if  it  were  read  without 
singi(^,"  the  injunction  proceeded  thus — "  And  yet,  nevertheless, 
for  the  comforting  of  such  that  delight  in  music,  it  may  be  permitted 
that  in  the  beginning  or  in  the  end  of  the  Common  Prayer,  either  at 
morning  or  evening,  there  may  be  sung  an  hymn,  or  such  like  song 
to  the  praise  of  Almighty  God,  in  the  best  sort  of  melody  and  music 
that  may  be  conveniently  devised,  having  respect  that  the  sentence  " 
{i^.  sense)  "  of  hymn  may  be  understanded  and  percrived." 

The  "Old  Version,"  when  published  (by  John  Daye,  for  the 
Stationers' Company, "  cum  gratia  etprivilegioKegiaeMajcstatis  "), 
bore  upon  the  face  <h  it  that  it  was  newly  set  forth,  and  allowed 
to  be  sung  of  the  people  in  churches,  before  and  after  morning  and 
evening  prayer,  as  also  before  and  after  the  sermon."  The  question 
til  its  authority  has  been  at  different  times  much  debated,  chieBy  by 
Peter  Heylyn  and  Thomas  Warton  on  one  side  (both  of  whom  disliked 
and  disparaged  it),  and  by  William  Beveridge,  bishc^  of  St  Asaph, 
and  the  Rev.  H.  J.  Todd  on  the  other.  Heylyn  says,  it  was  "  per- 
mitted rather  than  allowed,"  which  seema  to  be  a  distinction  without 
much  difference.  "  Allowance,"  which  is  all  that  the  book  claimed 
for  itself,  is  authorization  by  way  of  permission,  not  of  command- 
ment. Its  publication  in  that  form  could  hardly  have  been  licensed, 
nor  could  it  have  passed  into  use  as  it  did  without  question,  through- 
out the  churches  of  England,  unless  it  had  been  "  allowed  "  by  some 
authority  then  esteemed  to  be  sufficient.  Whether  that  authority 
was  royal  or  ecclesiastical  does  not  appear,  nor  (considering  the 
proviso  in  Kin^  E^jward's  act  of  uniformity,  and  Queen  Eliiabeth's 
injunctions)  is  it  very  important.  No  inference  can  justly  be  drawn 
from  the  inability  of  inquirers,  in  Heylyn's  time  or  since,  to  discover 
any  public  record  bearing  upon  this  subject,  many  public  documents 
of  that  period  having  been  lost. 

In  this  book,  as  published  in  1562,  and  for  many  years  after- 
wards, there  were  (besides  the  versified  Psalms)  eleven  metrical 
versions  of  the  "  Te  Deum,"  canticles.  Lord's  Prayer  (the  best 
of  which  is  that  of  the  "  Benedicite  ");  and  also  "  Da  pacem, 
Domine,"  a  hymn  suitable  to  the  times,  rendered  into  English 
from  Luther;  two  original  hymns  of  praise,  to  be  sung  before 
morning  and  evening  prayer;  two  penitential  hynms  (one  of 
them  the  "humble  lamentation  of  a  sinner");  and  a  hymn 
of  faith,  beginning,  "  Lord,  in  Thee  b  all  my  trust."  In  these 
respects,  and  also  in  the  tunes  which  accompanied  the  words 
(stated  by  Dr  Charles  Burney,  in  his  Biilory  of  Music,  to  be 
German,  and  not  French),  there  was  a  departure  from  the 
Genevan  platform.  Some  of  these  hymns,  and  some  of  the  psalms 
also  {e.g.  those  by  Robert  Wisdom,  being  alternative  versions), 
were  omitted  at  a  later  period;  and  many  alterations  and 
supposed  amendments  were  from  time  to  time  made  by  un- 
known hands  in  the  psalms  which  remained,  so  that  the  text,  as 
now  printed,  is  in  many  places  different  from  that  of  1563. 

In  Scotland,  the  General  Assembly  of  the  kirk  caused  to  be 
printed  at  Edinburgh  in  1564,  and  enjoined  the  use  of,  a  book 
entitled  The  Form  of  Prayers  and  Ministry  of  the 
Sacraments  used  in  Ike  English  Church  at  Geneva,  p^^^ 
approved  and  received  by  the  Church  of  Scotland; 
■whereto,  besides  that  was  in  the  former  books,  are  also  added  sundry 
other  prayers,  with  the  whole  Psalms  of  David  in  English  metre. 
This  contained,  from  the  "  Old  Version,"  translations  of  forty 
Psalms  by  Sternhold,  fifteen  by  Whittingham,  twenty-six  by 
Eethe  and  thirty-five  by  Hopkins.  Of  the  remainder  two  were 
by  John  PuUeyn  (one  of  the  Genevan  refugees,  who  became 
archdeacon  of  Colchester);  six  by  Robert  Pont,  Knox's  son-in- 
law,  who  was  a  minister  of  the  kirk,  and  also  a  lord  of  session; 
and  fourteen  signed  with  tbe  initials  I.  C,  supposed  to  be  John 
Craig;  one  was  anonymous,  eight  were  attributed  to  N.,  two  to 
M.  and  one  to  T.  N.  respectively. 

So  matters  continued  in  both  churches  until  the  Qvil  War. 
During  the  interval.  King  James  I.  conceived  the  project  of 
himself  making  a  new  version  of  the  Psalms,  and  appears  to  have 
translated  thirty-one  of  them — the  correction  of  which,  together 
with  the  translation  of  the  rest,  he  entrusted  to  Sir  William 
Alexander,  afterwards  earl  of  Stirling.  Sir  William  having 
completed  his  task,  King  Charles  I.  had  it  examined  and  approved 
by  several  archbishops  and  bbhops  of  England,  Scotland  and 
Ireland,  and  caused  it  to  be  printed  in  1631  at  the  Oxford  Uni- 
versity Press,  as  the  work  of  King  James;  and,  by  an  order 
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under  the  royal  sign  manual,  recommenried  its  use  in  ail  cliurches 
of  bis  dominions.  In  1634  he  enjoined  the  Privy  Council  of 
Scotland  not  to  suffer  any  other  psalms,  "  of  any  edition  what' 
ever,"  to  be  printed  in  or  imported  into  that  kingdom.  In  1636 
it  was  lepubLshed,  and  was  attached  to  the  famous  Scottish 
service-book,  with  which  the  troubles  began  in  1637.  It  need 
hardly  be  added  that  the  king  did  not  succeed  in  bringing  this 
Psalter  into  use  in  either  kingdom. 

When  the  Long  Parliament  imdertook,  in  1642,  the  task  of 
altering  the  liturgy,  its  attention  was  at  the  same  time  directed 
to  psalmody.  It  had  to  judge  between  two  rival  translations 
of  the  Psalms — one  by  Francis  Rouse,  a  member  of  the  House 
of  Commons,  afterwards  one  of  Cromwell's  councillors  and 
finally  provost  of  Eton;  the  other  by  William  Barton,  a  clergy- 
man of  Leicester.  The  House  of  Lords  favoured  Barton,  the 
House  of  Commons  Rouse,  who  had  made  much  use  of  the  labours 
of  Sir  William  Alexander.  Both  versions  were  printed  by  order 
of  parliament,  and  were  referred  for  consideration  to  the  West- 
minster Assembly,  They  decided  in  favour  of  Rouse.  His 
version,  as  finally  amended,  was  published  in  1646,  under  an 
order  of  tbe  House  of  Commons  dated  14th  November  1645. 
In  the  following  year  it  was  recommended  by  the  parliament 
to  the  General  Assembly  at  Edinburgh,  who  appointed  a  com- 
mittee, with  la^e  powers,  to  prepare  a  revised  Psalter,  recom- 
mending to  their  consideration  not  only  Rouse's  book  but  that 
of  1564,  and  two  other  versions  (by  Zacbary  Boyd  and  Sir 
William  Mure  of  Rowallan),  then  lately  executed  in  Scotland. 
The  result  of  the  labours  of  this  committee  was  the  "  Paraphrase  " 
of  the  Psalms,  which,  in  1649-1650,  by  the  concurrent  authority 
of  the  General  Assembly  and  the  committee  of  estates,  was 
ordered  to  bcexclusively  used  throughout  the  church  of  Scotland. 
Some  use  was  made  in  the  preparation  of  this  book  of  the  versions 
to  which  the  attention  of  the  revisers  had  been  directed,  and 
also  of  Barton's;  but  its  basis  was  that  of  Rouse.  It  was 
received  in  Scotland  with  great  favour,  which  it  has  ever  since 
retained;  and  it  is  fairly  entitled  to  the  praise  of  striking  a 
tolerable  medium  between  the  rude  homeliness  of  the  "  Old," 
and  the  artificial  modernism  of  the  "  New  "  English  versions — 
perhaps  as  great  a  success  as  was  possible  for  such  an  undertaking. 
Sir  Walter  Scott  is  said  to  have  dissuaded  any  attempt  to  alter 
it,  and  to  have  pronounced  it,  "  with  all  its  acknowledged 
occasional  harshness,  so  beautiful,  that  any  alterations  must 
eventually  prove  only  so  many  blemishes,"  No  further  step 
towards  any  authorized  hymnody  was  taken  by  the  kirk  of 
Scotland  till  the  following  century. 

In  England,  two  changes  bearing  on  church  hymnody  were 
made  upon  the  revision  of  the  prayer-book  after  tbe  Restoration, 
in  J661-1662.  One  was  the  addition,  in  tbe  offices  for  con- 
secrating bishops  and  ordaining  priests,  of  the  shorter  version 
of  "Veni  Creator"  ("Come,  Holy  Ghost,  our  souls  inspire"), 
as  an  alternative  form.  The  other,  and  more  important,  was 
the  insertion  of  the  rubric  after  the  third  collect,  at  morning 
and  evening  prayer;  "  In  quires  and  places  where  they  sing, 
here  foUoweth  the  anthem."  By  this  rubric  synodical  and 
parliamentary  authority  was  given  for  the  interruption,  at  that 
point,  of  the  prescribed  order  of  the  service  by  singing  an  anthem, 
the  choice  of  which  was  left  to  the  discretion  of  the  minister. 
Those  actually  used,  under  this  authority,  were  for  some  time 
only  unmetrical  passages  of  scriptur-e,  set  to  music  by  Blow, 
Purcell  and  other  composers,  of  the  same  kind  with  the 
anthems  still  generally  sung  in  cathedral  and  collegiate 
churches.  But  the  wo«l  "  anthem  "  had  no  technical  significa- 
Uon  which  could  be  an  obstacle  to  the  use  under  this  rubric  of 
metrical  hymns. 

The  "  New  Version  "  of  the  Psalms,  by  Dr  Nicholas  Brady  and 
the  poet-laureate  Nahum  TaU  (Iroth  Irishmen) ,  appeared  in  1 696, 
under  the  sanction  of  an  order  in  council  of  William 
m,,  "  allowing  and  permitting  "  its  use  "  in  all  such 
churches,  chapels  and  congregations  as  should  think  fit 
to  receive  it."  Dr  Compton,  bishop  of  London,  recommended  it 
to  his  diocese.  No  hymns  were  then  appended  to  it;  but  the 
authors  added  a  "supplement"  in  1703,  which  received  an 


exactly  similar  sancrion  from  an  order  in  council  of  Queen 
Anne.  In  that  supplement  there  were  several  new  versions 
of  the  canticles,  and  of  the  "  Veni  Creator  ";  a  variation  of  tbe 
old  "  humble  lamentation  of  a  sinner  " ;  six  hymns  for  Christmas, 
Easter  and  Holy  Communion  (all  versions  or  paraphrases  of 
scripture),  whidi  are  still  usually  printed  at  the  end  of  the 
prayer-books  containing  tiie  new  version;  and  a  hymn  "  on 
the  divine  use  of  music  " — all  accompanied  by  tunes.  The 
authors  also  reprinted,  with  very  good  taste,  the  excellent 
version  of  the  "  Benedicite  "  which  appeared  in  the  book  of 
1561.  Of  the  hymns  in  this  "supplement,"  one  ("While 
shepherds  watched  their  £ocks  by  night  ")  greatly  exceeded 
the  rest  in  merit.  It  has  been  ascribed  to  Tate,  but  it  has  a 
character  of  simplicity  unlike  the  rest  of  his  works. 

The  relative  merits  of  the  "  Old  "  and  "  New  "  versions 
have  been  very  variously  estimated.  Competent  judges  have 
given  the  old  the  praise,  which  certainly  cannot  be  ouaad 
accorded  to  the  new,  of  fidelity  to  the  Hebrew.  In  otw 
both,  it  must  be  admitted,  that  those  parts  which  < 
have  poetical  merit  are  few  and  far  between;  but  ' 
a  reverent  taste  is  likely  to  be  more  ofiended  by  the  frequent 
sacrifice,  in  tbe  new,  of  depth  of  tone  and  accuracy  of  sense 
to  a  fiuent  commonplace  correctness  of  versificarion  and 
diction,  than  by  any  excessive  homeliness  in  the  old.  In  both, 
however,  some  psalms,  or  portions  of  psalms,  are  well 
enough  rendered  to  enritle  them  to  a  pennaoent  place  in 
the  hymn-books — especially  the  8th,  and  parts  of  the  i8th 
Psalm,  by  Stemhold;  the  57th,  84th  and  looth,  by  Hopkins; 
the  13rd,  34th  and  36th,  and  part  of  the  143th,  by  Tate  aiid 
Brady. 

The  judgment  which  a  fastidious  critic  might  be  disposed 
to  pass  upon  both  these  books  may  p>erhaps  be  considerably 
mitigated  by  comparing  them  with  tbe  works  of  other 
labourer  in  the  same  field,  of  whom  Holland,  in  his  interesting 
volumes  entitled  Psalmists  of  Great  Britain,  enumerates  above 
150.  Some  of  them  have  been  real  poets — the  celebrated  earl 
of  Surrey,  Sir  Philip  Sidney  and  his  sister  the  coimtess  of 
Pembroke,  Geoi^e  Sandys,  George  Wither,  John  Milton  and 
John  Keble.  In  thdr  versions,  as  might  be  expected,  there 
are  occasional  gleams  of  power  and  beauty,  exceeding  anything 
to  be  found  in  Stemhold  and  Hopkins,  or  Tate  and  Brady; 
but  even  in  the  best  these  are  rare,  and  chiefly  occur  where  the 
strict  idea  of  transladon  has  been  most  widely  departed  from. 
Inallof  them,  as  a  rule,  the  life  and  spirit,  which  in  prose  versions 
of  the  psalms  are  so  wonderfully  preserved,  have  disa(^>eared. 
The  conclusion  practically  suggested  by  so  many  failures  is 
that  the  difBculties  of  metrical  translation,  always  great, 
are  in  this  case  insuperable;  and  that,  while  the  psalms  like 
other  parts  of  scripture  are  abundantly  suggestive  of  modve 
and  material  for  hymnograpbers,  it  is  by  assImilatioH  and 
adaptation,  and  not  by  any  attempt  to  transform  their  exact 
sense  into  modem  poetry,  that  they  may  be  best  used  for  this 


Theorderincounciiof  170313  the  latest  act  of  any  public  authority 
by  which  an  express  sanction  has  been  given  to  the  use  of  psalms 
or  hymns  in  the  Church  of  En^jland.  At  the  end,  indeed,  ol^  many 
Prayer-boob,  till  about  the  middle  of  the  19th  century,  there  were 
commonly  found,  besides  some  of  the  hymns  sanctioned  by  that 
order  in  council,  or  of  those  contained  in  the  book  of  l^6a,  a  sacra- 
mental and  a  Christmas  hymn  by  Doddridge;  a  Christmas  hymn 
{varied  by  Martin  Madan)  from  Charies  Wesley;  an  Easter  hymn 
of  the  i8th  century,  beginning  "Jesus  Christ  has  risen  to-day  "; 
and  abridgments  of  Bishop  Ken's  Morning  and  Evening  Hymns. 
These  additions  first  began  to  be  made  in  or  about  1791,  m  London 
editions  of  the  Prayer-book  and  Psalter,  at  the  mere  will  and 
pleasure  (so  far  as  app)ears)  of  the  printers.  They  had  no  sort  of 
authority. 

In  the  state  of  authority,  opinion  and  practice  disclosed  by 
the  preceding  narrative  may  be  found  the  true  explanation  of 
the  fact  that,  in  the  country  of  Chaucer,  Spenser,  p..B.^ 
Shakespeare  and  Milton,  and  notwithstanding  the  1 
example  of  Germany,  no  native  congregational  J 
hymnody  worthy  of  the  name  arose  tiU  after  the  co 
mencement  of  the  i8th  century.     Yet  there  was  no  want  of 
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appreciation  of  the  power  and  value  of  congregational  church 
music.    Milton  could  write,  before  1645:— 
"  There  let  the  pealing  organ  blow 
To  the  fuU-voiccd  auire  below 
In  service  high,  and  anthems  clear, 
As  may  with  sweetness  through  mine  ear 
IMssolve  me  into  ecstasies, 
And  bring  all  Heaven  before  mine  eyes." 
Thomas  Mace,  in  his  Musk's  MonumerU  (1676),  thus  described 
the  effect  of  psalm-singing  before  sennons  by  the  congregation 
in  York  Minster  on  Sundays,  during  the  siege  of  1644:  "  When 
that  vast  concording  unity  of  the  whole  congregational  chorus 
came  tbimdeiing  in,  even  so  as  it  made  the  very  ground  shake 
under  us,  oh,  the  unutterable  ravishing  soul's  delight!  in  the 
which  I  was  so  transported  and  wtapt  up  in  high  contemplations 
that  there  was  no  room  left  in  my  whole  man,  body,  soul  and 
spirit,  for  anything  below  divine  and  heavenly  raptures;  nor 
could  there  possibly  be  anything  to  which  that  very  singing 
might  be  truly  compared,  escept   the  right  apprehension  or 
conceiving  of  that  glorious  and  miraculous  quire,  recorded  in 
the  scriptures  at  the  dedication  of  the  temple."    Nor  was  there 
any  want  of  men  well  quali&ed,  and  by  the  turn  of  their  minds 
predisposed,  to  shine  in  this  branch  of  literature.    Some  (like 
Sandys,  Boyd  and  Barton)  devoted  themselves  altogether  to 
paraphrases  of  other  scriptures  as  well  as  the  psalms.     Others 
(like  George  Herbert,  and  Francis  and  John  Quarles)  moralized, 
meditated,    soliloquized    and    allegorized    in    verse.      Without 
reckoning  these,  there  were  a  few,  even  before  the  Restoration, 
who  came  very  near  to  the  ideal  of  hymnody. 

First  in  time  is  the  Scottish  poet  John  Wedderbura,  who 
translated  several  of  Luther's  hymns,  and  in  his  Compendious 
Book  of  Godly  and  Spiritual  Songs  added  others  of  his 
^^*'*  own  (or  his  brothers')  composition.  Some  of  these 
poems,  published  before  1560,  are  of  tmcommon 
excellence,  uniting  ease  and  melody  of  rhythm,  and  structural 
skill,  with  grace  of  expression,  and  simplicity,  warmth  and  reality 
of  religious  feeling.  Those  entitled  "  Give  me  thy  heart," 
"  Go,  heart,"  and  "Leave  me  not,"  which  will  be  found  in  a 
collection  of  i860  called  Sacred  Songs  of  Scotland,  require  little, 
beyond  the  change  of  some  archaisms  of  language,  to  adapt  them 
for  church  or  domestic  use  at  the  present  day. 

Next  come  the  two  hymns  of  "  The  new  Jerusalem,"  by  an 
English  Roman  CathoUc  priest  signing  himself  F.  B.  P.  (sufqused 
nirt.„M.  to  be  "  Francis  Baker,  Presbyter  "),  and  by  another 
Scottish  poet,  David  Dickson,  of  which  the  history 
is  given  by  Dr  Bonar  in  his  edition  of  Dickson's  work.  This 
(Dickson's),  which  begins  "  O  mother  dear,  Jerusalem,"  and 
has  long  been  popular  in  Scotland,  is  a  variation  and  amplification 
by  the  addition  of  a  large  number  of  new  stanzas  of  the  English 
original,  b^inning  "  Jerusalem,  my  happy  home,"  written  in 
Queen  Elizabeth's  time,  and  printed  (as  appears  by  a  copy  in 
the  British  Museum)  about  1616,  when  Dickson  was  still  young. 
Both  have  an  easy  natural  flow,  and  a  umple  happy  rendering  of 
the  beautiful  scriptural  imagery  upon  the  subject,  with  a  spirit 
of  primitive  devotion  uncorrupted  by  medieval  peculiarities. 
The  English  hymn  of  which  some  stanzas  are  now  often  sung 
in  churches  is  the  true  parent  of  the  several  shorter  forms, — 
all  of  more  than  common  merit, — which,  in  modern  hymn- 
books,  begin  with  the  same  first  hne,  but  afterwards  deviate  from 
the  original.  Kindred  to  these  is  the  very  fine  and  faithful 
translation,  by  Dickson's  contemporary  Drummond  of  Haw- 
thomdenof  the  ancient  "  Urbst>eata  Hierusalem  "  ("  Jerusalem, 
that  place  divine "}.  Other  ancient  hymns  (two  of  Thomas 
Aquinas,  and  the  "  Dies  Irae  ")  were  also  well  translated,  in 
1646,  by  Richard  Crashaw,  after  he  had  become  a  Roman 
Catholic  and  had  been  deprived  by  the  parliament  of  his  fellow- 
ship at  Cambridge. 

Conspicuous  among  the  sacred  poets  of  the  first  two  Stuart 
reigns  in  England  was  George  Wither.  His  Hymnes  and  Songs 
^if^^^  of  (Ae  Church  appeared  in  1612-16^3,  under  a  patent 
of  King  James  I.,  by  which  they  were  declared  "  worthy 
aod  profitable  to  be  inserted,  in  convenient  manner  and  due 
place,  into  every  English  Psalm-book  to  metre."   His  Hallehgah 


(in  which  some  of  the  former  Synmes  and  Songs  were  reipeated) 
followed  in  1641.  Some  of  the  Hymnes  and  Songs  were  set  to 
music  by  Orlando  Gibbons,  and  those  in  both  books  were  written 
to  be  sung,  though  there  is  no  evidence  that  the  author  con- 
templated the  use  of  any  of  them  in  churches.  They  included 
hymns  for  every  day  in  the  week  (founded,  as  those  contributed 
nearly  a  century  afterwards  by  Charles  Coffin  to  the  Parisian 
Breviary  also  were,  upon  the  successive  works  of  the  days  of 
creadon) ;  hymns  for  all  the  church  seasons  and  festivals,  including 
saints' days;  hynma  for  various  public  occasions;  and  hymns 
of  prayer,  meditation  and  instruction,  for  all  sorts  and  conditions 
of  men,  under  a  great  variety  of  circumstances  —  being  at  once 
a  "  Christian  Year  "  and  a  manual  of  practical  piety.  Many 
of  them  rise  to  a  very  high  point  of  excellence, — particularly 
the  "  general  invitation  to  praise  God  "  ("  Come,  O  come,  in 
pious  lays"),  with  which  Hallelujah  opens;  the  thanksgivings 
for  peace  and  for  victory,  the  -Coronation  Hymn,  a  Christmas, 
an  Epiphany,  and  an  Easter  Hymn,  and  one  for  St  Bartholomew's 
day  {Hymns  i,  74,  75,  and  84  in  part  i.,  and  26,  39,  36  and  54 
in  part  ii.  of  Hallelujah). 

John  Cosin,  afterwards  bishop  of  Durham,  published  in  1627 
a  volume  of  "  Private  Devotions,"  for  the  canonical  hours  and 
other  occasions.  In  this  there  are  seven  or  eight  _^ 
hymns  of  considerable  merit, — among  them  a  very  good 
version  of  the  Ambrosian  "  Jam  iuds  orto  sidere,"  and  the 
shorter  version  of  the  "  Veni  Creator,"  which  was  introduced 
after  the  Restoration  into  the  consecration  and  ordination 
services  of  the  Church  of  England. 

The  hymns  of  Milton  (on  the  Nativity,  Passion,  Circumcision 
and  "at  a  Solemn  Music"),  written  about  1629,  in        jf|»n_ 
his  early  manhood,  were  probably  not  intended  for 
singing;  but  they  are  odes  full  of  characteristic  beauty  and 
power. 

During  the  Commonwealth,  in  1654,  Jeremy  Taylor  published 
at  the  end  of  hia  Golden  Grove,  twenty-one  hymns,  described 
by  himself  as  "  celebrating  the  mysteries  and  chi^ 
festivals  of  the  year,  according  to  the  manner  of  the  t"^ 
andent  church,  fitted  to  the  fancy  and  devotion  of  "" 
the  younger  and  pious  persons,  apt  for  memory,  and  to  be  joined 
to  their  other  prayers."  Of  these,  his  accomplished  editor, 
Bishop  Heber,  justly  says. — 

"  They  are  in  themselves,  and  on  their  own  account,  very  interest- 
ing compositions.  Their  metre,  indeed,  which  is  that  species  of 
spurious  Pindaric  which  was  fashionable  with  his  contemporaries, 
is  an  obstacle,  and  must  always  have  been  one,  to  their  introduction 
into  public  or  private  psalmody;  and  the  mixture  of  that  alloy  of 
conceits  and  quibbles  which  was  an  equally  frequent  and  ocilt  greater 
defilement  of  some  of  the  finest  poetry  of  the  17th  century  will 
materially  diminish  their  effect  as  devotional  or  descriptive  odes. 
Yet,  with  all  these  faults,  they  are  powerful,  affecting,  and  often 
harmonious;  there  are  many  passages  of  which  Cowley  need  not 
have  been  ashamed,  and  some  which  remind  us,  not  disadvant^^- 
ously,  of  the  correspondii^  productions  of  Milton." 

He  mentions  particularly  the  advent  hymn  ("  Lord,  come 
away  "),  part  of  the  hynm  "  On  heaven,"  and  (as  "  more  regular 
in  metre,  and  in  words  more  applicable  to  public  devotion  ") 
the  "  Prayer  for  Charity  "  ("  Full  of  mercy,  full  of  love  "). 

The  epoch  of  the  Restoration  produced  in  1664  Samuel 
Grossman's  Young  Man's  Calling,  with  a  few  "  Divine  Medita- 
tions "  in  verse  attached  to  it;  in  1668  John  Austin's 
Devotions  in  the  ancient  way  of  offices,  with  psalms,  ijf*'*"' 
hymns  and  prayers  for  every  day  in  the  week  and  every  ptried. 
holyday  in  the  year;  and  in  1681  Richard  Baxter's 
Poetical  Fragments.  In  these  books  there  are  altogether  seven 
or  eight  hymns,  the  whole  or  parts  of  which  are  extremely  good: 
Grossman's  "New  Jerusalem"  ("Sweet  place,  sweet  place 
alone  "),  one  of  the  best  of  that  class,  and  "  My  life's  a  shade, 
my  days  ";  Austin's  "  Hark,  my  soul,  how  everything,"  "  Fain 
would  my  thoughts  fly  up  to  Thee,"  "  Lord,  now  the  rime 
returns,"  "  Wake  all  my  hopes,  lift  up  your  eyes  ";  and  Baxter's 
"  My  whole,  though  broken  heart,  0  Lord,"  and  "  Ye  holy 
angels  bright."  Austin's  Offices  (he  was  a  Roman  Catholic) 
seem  to  have  attracted  much  attention.  Theophilus  Dorrington, 
in  i6g6,  published  variations  of  them  under  the  title  of  Reformed 
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Devotions;  George  Hickes,  the  non-juior,  wrote  one  of  his 
numerous  tecommendatory  prefaces  to  S,  Hopton's  edition; 
and  the  Wesleys,  in  their  earliest  hymn-book,  adopted  hymns 
from  them,  with  httle  alteration.  These  writers  were  followed 
by  John  Mason  in  1683,  and  Thomas  Shepherd  in  1692, — the 
former,  a  country  clergyman,  much  esteemed  by  Baxter  and  other 
Nonconformists;  the  latter  himself  a  Nonconformist,  who 
finally  emigrated  to  America,  Between  these  two  men  there  was 
a  close  alliance.  Shepherd's  PeniUntial  Cries  being  published 
as  an  addition  to  the  Spiritual  Songs  of  Mason.  Their  hymns 
came  into  early  use  in  several  Nonconformist  congregations; 
but,  with  the  exception  of  one  by  Mason  ("  There  is  a  stream 
which  issues  forth  "),  they  are  not  suitable  for  public  singing. 
In  those  of  Mason  there  is  often  a  very  fine  vein  of  poetry; 
and  later  authors  have,  by  extracts  or  centoes  from  different 
parts  of  his  works  (where  they  were  not  disfigured  by  his  general 
quaintness),  constructed  several  hymns  of  more  than  average 
excellence. 

Three  other  eminent  names  of  the  17th  century  remain  to  be 
mentioned,  John  Dry  den.  Bishop  Ken  and  Bishop  Simon 
Patrick;  with  which  may  be  associated  that  of  Addison,  though 
he  wrote  in  the  i8th  century. 

Diyden's  translation  of  "  Vcni  Creator  "  a  cold  and  laboured 
performance,  is  to  be  met  with  in  many  hymn-books.  Abridg' 
jj^^^  ments  of  Ken's  morning  and  evening  hymns  are  in  all. 
j^,^  These,  with  the  midnight  hymn,  which  is  not  inferior 

to  them,  first  appeared  in  1697,  appended  to  the  third 
edition  of  the  author's  Manual  of  Prayers  for  Winchester  Scholars. 
Between  these  and  a  large  number  of  other  hymns  (on  the 
attributes  of  God,  and  for  the  festivals  of  the  church)  published 
by  Bishop  Ken  after  1703  the  contrast  b  remarkable.  The 
universal  acceptance  of  the  morning  and  evening  hymns  is  due 
to  their  transparent  simplicity,  warm  but  not  overstrained 
devotion,  and  extremely  popular  style.  Those  afterwards 
published  have  no  such  qualities.  They  are  mystical,  florid,  stiff, 
-■  l-  didactic  and  seldom  poetical,  and  deserve  the  neglect 
into  which  they  have  fallen.  Bishop  Patrick's  hymns 
were  chiefly  translations  from  the  Latin,  most  of  them  from 
Prudentius.  The  best  is  a  version  of  "  AUeluia  dulce  carmen." 
Aiuitoa  ^  ^^  ^^*  attributed  to  Addison,  not  more  than  three 
are  adapted  to  public  singing;  one  ("  The  spacious 
firmament  on  high  ")  is  a  very  perfect  and  finished  composition, 
taking  rank  among  the  best  hymns  in  the  English  language.' 

From  the  preface  to  Simon  Browne's  hymns,  published  in 
1720,  we  learn  that  down  to  the  time  of  Dr  Watts  the  only 
hymns  known  to  be  "  in  common  use,  either  in  private  families 
or  in  Christian  assemblies,"  were  those  of  Barton,  Mason  and 
Shepherd,  together  with  "  an  attempt  to  turn  some  of  George 
Herbert's  poems  into  common  metre,"  and  a  few  sacramental 
hymns  by  authors  now  forgotten,  named  Joseph  Boyse  (1660- 
1728)  and  Joseph  Stennett.  Of  the  1410  authors  of  original 
British  hymns  enumerated  in  Daniel  Sedgwick's  catalogue, 
published  in  1863,  1213  are  of  later  date  than  1707;  and,  if  any 
correct  enumeration  cotild  be  made  of  the  total  number  of  hymns 
of  all  kinds  published  in  Great  Britain  before  and  after  that  date, 
the  proportion  subsequent  to  1707  would  be  very  much  larger. 

'  The  authorship  of  thia  and  of  one  other, ''  When  all  thy  n 


Thompson's  edition  (1776J  of  Marvell's  Works.  But  this  claim  di 
not  appear  to  be  substantiated.  The  editor  did  not  give  his  readers 
the  means  of  judging  as  to  the  real  age,  character  or  value  of  a  manu- 
script to  which  he  referred ;  he  did  not  say  that  these  portions  of  it 
were  in  Marvell's  handwriting;  he  did  not  even  himself  include 
them  among  Marvell's  poems,  as  published  in  the  body  of  his  edition ; 
and  he  advanced  a  like  claim  on  like  grounds  to  two  other  poems,  in 
very  different  styles,  which  had  been  published  as  their  own  by 
'nckelt  and  Mallet.  It  is  certain  that  all  the  live  hymns  were  first 
made  public  in  1712,  in  papers  contributed  by  Addison  to  the  Spectator 
(Nos.  iUi,  455,  465,  489.  513),  in  which  they  were  introduced  in  a 
way  wnich  m^ht  have  been  expected  if  they  were  by  the  hand 
which  wrote  those  papers,  but  which  would  have  been  improbable, 
and  unworthy  of  Aodison,  if  they  were  unpublished  works  of  a  writer 
'    o  much  genius,  and  such  note  in  his  day_,  as  Marvell.    They  are 
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The  EngUsh  Independents,  as  represented  by  Dr  Isaac  Watts, 
have  a  just  claim  to  he  considered  the  real  founders  of  modem 
English  hymnody.  Watts  was  the  first  to  understand  the  natture 
of  the  want,  and,  by  the  publication  of  his  Hymns  in  1707-1709, 
and  Psalms  (not  translations,  but  hymns  founded  on  psalms) 
in  i7og,  he  led  the  way  in  providing  for  it.  His  immediate 
followers  were  Simon  Browne  and  PhiUp  Doddridge.  Later  in 
the  i8th  century,  Joseph  Hart,  Thomas  Gibbons,  Miss  Anne 
Steele,  Samuel  Medley,  Samuel  Stennett,  John  Ryland,  Benjamin 
Beddome  and  Joseph  Swain  succeeded  to  them. 

Among  these  writers,  most  of  whom  produced  some  hymns  of 
merit,  and  several  are  extremely  voluminous,  Isaac  Watts  and 
Philip  Doddridge  arc  pre-eminent.  It  has  been  the  waom. 
fashion  with  some  to  disparage  Watts,  as  if  he  had 
never  risen  above  the  level  of  his  Hymns  for  LiiUe  Children.  No 
doubt  his  taste  is  often  faulty,  and  his  style  very  unequal,  but, 
looking  to  the  good,  and  disregarding  the  lai^  quantity  of  inferior 
matter,  it  is  probable  that  more  hymns  which  approach  to  a  very 
high  standard  of  excellence,  and  are  at  the  same  time  suitable 
for  congregational  use,  may  be  found  in  his  works  than  in  those 
of  any  other  English  writer.  Such  are  "  When  I  survey  the 
wondrous  cross,"  "  Jesus  shall  reign  where'er  the  sun"  (and  also 
another  adaptation  of  the  same  72nd  Psalm),  "  Before  Jehovah's 
awful  throne  "  (first  line  of  which,  however,  is  not  his,  but 
Wesley's),  "  Joy  to  the  world,  the  Liord  is  come,"  "  My  soul, 
repeat  His  praise,"  "  Why  do  we  mourn  departing  friends," 
"  There  b  a  land  of  pure  delight,"  "  Our  God,  our  hdp  in  agei 
past,"  "  Up  to  the  hills  I  lift  mine  eyes,"  and  many  more.  It 
is  true  that  in  some  of  these  cases  dross  is  found  in  the  original 
poems  mixed  with  gold;  but  the  process  of  separation,  by  selec- 
tion without  change,  is  not  difficult.  As  long  as  pure  nervous 
EngUsh,  unafl[ected  fervour,  strong  simplicity  and  liquid  yet 
manly  sweetness  are  admitted  to  be  characteristics  of  a  good 
hymn,  works  such  as  these  must  command  admiration. 

Doddridge  b,  generally,  much  more  laboured  and  artificial; 
but  hb  place  also  as  a  hymn-writer  ought  to  be  determined,  not 
by  hb  failures,  but  by  hb  successes,  of  which  the  o„MMg- 
number  is  not  inconsiderable.  In  his  better  works 
he  is  distingubhed  by  a  graceful  and  pointed,  sometimes  even 
a  noble  style.  His  "  Hark,  the  glad  sound,  the  Saviour  comes  " 
(which  b,  indeed,  hb  masterpiece),  is  as  sweet,  vigorous  and 
periect  a  composition  as  can  anywhere  be  fotmd.  Two  other 
hymns,  "  How  gentle  God's  commands,"  and  that  which,  in 
a  form  slightly  varied,  became  the  "  O  God  of  Bethel,  by  whose 
hand,"  of  the  Scottish  "  Paraphrases,"  well  represent  his  softer 
manner. 

Of  the  other  followers  in  the  sdwol  of  Watts,  Miss  Anne  Steele 
(1717-1778)  is  the  most  popular  and  perhaps  the  best.  Her 
hymn  beginning  "  Far  from  these  narrow  scenes  of  night  " 
deserves  high  praise,  even  by  the  side  of  other  good  performances 
on  the  same  subject. 

The  influence  of  Watts  was  felt  in  Scotland,  and  among  the 
first  whom  it  reached  there  was  Ralph  Erskine.  Thb  seems 
to  have  been  after  the  publication  of  Erskine's  Gospel  Sonnets, 
which  appeared  in  1732,  five  years  before  he  joined  hb  brother 
Ebeneser  in  the  Secession  Church.  The  Gospd  Sonnets  became, 
as  some  have  said,  a  "  people's  classic  ";  but  there  b  in  them 
very  little  which  belongs  to  the  category  of  hymnody.  More 
than  nineteen-twentieths  of  thb  very  curious  book  are  occupied 
with  what  are,  in  fact,  theological  treatises  and  catechbms, 
mystical  meditations  on  Christ  as  a  bridegroom  or  husband, 
and  spiritual  enigmas,  paradoxes,  and  antithetical  conceits, 
versified,  it  b  true,  but  of  a  quality  of  which  such  lines  as — 
"  Faith's  certain  by  fiducial  acta. 
Sense  by  its  evidential  facts," 
may  be  taken  as  a  sample.  The  grains  of  poetry  scattered 
through  thb  large  mass  of  Calvinbtic  divinity  are  very  few; 
yet  in  one  short  passage  of  seven  stanzas  ("  O  send  me  down  a 
draught  of  love  "),  the  fire  burns  with  a  brightness  so  remarkable 
as  to  justify  a  strong  feeling  of  regret  that  the  gift  which  this 
writer  evidently  had  in  him  was  not  more  often  cultivated. 
Another  passage,  not  so  well  sustained,  but^f  considerahte 
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beauty  (part  of  the  last  piece  under  the  title  "  The  believer's 
soliloquy  "},  became  aiterwards,  in  the  hands  of  John  Benidge, 
the  foundation  of  a  very  striking  hymn  ("  0  hi^py  saints,  who 
walk  in  light "). 

After  his  secession,  Ralph  Erakine  published  two  paraphrsses 
of  the  "  Song  of  Solomon,"  aad  a  number  of  other  "  Scripture 
songs,"  paraphrased,  in  like  manner,  from  the  Old  and  New 
Testaments.  In  these  the  influence  of  Watts  became  very 
si^ujent,  not  only  by  a  diange  in  the  writer's  general  style,  but 
by  the  direct  appropriadon  of  no  small  quantity  of  matter  from 
Dr  Watts's  hymns,  with  variations  which  were  not  always 
improvements.  His  paraphrases  of  i  Cor.  i.  24;  Gal.  vi.  14;  Heb. 
vi.  i7-i();  Rev.  v.  11,  13,  vii.  lo-r?,  and  xii.  7-n  are  little  else 
than  Watts  transformed.  One  of  these  (Rev.  vii,  10-17)  is 
interesting  as  a  variation  and  improvement,  intermediate 
between  the  original  and  the  form  which  it  ultimately  assumed 
as  the  66th  "  Paraphrase  "  of  the  Church  of  Scotland,  of  Watts's 
"  What  happy  men  or  angels  these,"  and  "  These  glorious 
minds,  how  bright  they  shine."  No  one  can  compare  it  with 
its  ultimate  product,  "  How  bright  these  glorious  ^irits  shine," 
without  perceiving  that  William  Cameron  followed  Erskine,  and 
only  added  £nish  and  giace  to  his  work, — both  excelling  Watts, 
in  this  instance,  in  simplicity  as  well  as  in  condseness. 

Of  the  t»ntributions  to  the  authorized  "  Paraphrases  "  (with 
the  settlement  of  which  committees  of  the  General  Assembly  of 
^^  the  Church  of  Stxttland  were  occupied  from  1745,  or 
f^^^  earlier,  till  1781),  the  moat  noteworthy,  besides  the 
piwtM.  t^"}  already  mentioned,  were  those  of  John  Morrison 
and  those  claimed  for  Michael  Bruce.  The  obligations  of 
these  "  Paraphrases  "  to  English  hymuody,  already  traced  in 
some  instances  (to  which  may  be  added  the  adoption  from 
Addison  of  three  out  of  the  five  "  hymns  "  appended  to  them), 
are  perceptible  in  the  vividness  and  force  with  which  these 
writers,  while  adhering  with  a  severe  simphdty  to  the  sense  of 
the  passages  of  Scripture  which  they  undertook  to  render, 
fulfilled  the  conception  of  a  good  original  hymn.  Morrison's 
"  The  race  that  long  in  darkness  pined  "  and  "  Ccune,  let  us  to 
the  Lord  our  God,"  and  Bruce's  "  Where  high  the  heavenly 
temple  stands  "  (if  this  was  really  his),  are  well  entitled  to  that 
praise.  The  advocates  of  Bruce  in  the  controversy,  not  yet 
closed,  as  to  the  poems  said  to  have  been  entrusted  by  him  to 
John  Logan,  and  pubhsbed  by  Logan  in  his  own  name,  also 
claim  for  him  the  credit  of  having  varied  the  paraphrase  "  Behold, 
the  mountain  of  the  Lord,"  from  its  original  form,  as  printed 
by  the  committee  of  the  General  Assembly  in  1745,  by  some 
excellent  touches. 

Attention  must  now  be  directed  to  the  hymns  produced 
by  the  "Methodist"  movement,  which  began  about  1738, 
and  which  afterwards  became  divided,  between  those 
esteemed  Arminian,  under  John  Wesley,  those  who 
adhered  to  the  Moravians,  when  the  original  alliance 
between  that  body  and  the  founders  of  Methodism  was  dissolved, 
and  the  Calvinists,  of  whom  Whitfield  was  the  leader,  and  SeUna, 
countess  of  Huntingdon,  the  patroness.  Each  of  these  sections 
had  its  own  hymn- writers,  some  of  whom  did,  and  others  did  not, 
secede  from  the  Church  of  England.  The  Wesleyans  had  Charles 
Wesley,  Robert  Seagrave  and  Thomas  Olivers;  the  Moravians, 
John  Cennick,  with  whom,  perhaps,  may  be  classed  John  Byrom, 
who  imbibed  the  mystical  ideas  of  some  of  the  German  sdiools; 
the  Calvinists,  Augustus  Montague  Toplady,  John  Berridge, 
William  Williams,  Martin  Madau,  Thomas  Haweis,  Rowland  Hill, 
John  Newton  and  William  Cowper. 

Among  all  these  writers,  the  palm  undoubtedly  belongs  to 
Charles  Wesley.  In  the  first  volume  of  hymns  published  by  the 
two  brothers  are  several  good  translations  from  the 
Wmafer.  German,  believed  to  be  by  John  Wesley,  who,  although 
he  translated  and  adapted,  is  not  supposed  to  have 
written  any  original  hymns;  and  the  infiuence  of  German 
hymnody,  particularly  of  the  works  of  Paul  Gerhardt,  Scheffler, 
Tersteegen  and  Zinzendorf,  may  be  traced  in  a  large  proportion  of 
Charles  Wesley's  works.  He  is  more  subjective  and  meditative 
than  Watts  and  his  school;  there  is  a  didactic  turn,  even  in  his 


most  objective  pieces,  as,  for  example,  in  his  Christmas  and 
Easter  hymns;  most  of  his  works  are  supplicatory,  and  bis  faults 
are  connected  with  the  same  habit  of  mind.  He  is  apt  to  repeat 
the  same  thoughts,  and  to  lose  force  by  redundancy — he  runs 
sometimes  even  to  a  tedious  length;  bis  hymns  are  not  always 
symmetrically  constructed,  or  well  balanced  and  finished  off. 
But  he  has  great  truth,  depth  and  variety  of  feeling;  his  diction 
is  manly  and  always  to  the  point;  never  florid,  though  sometimes 
passionate  and  not  free  from  exaggeration;  often  vivid  and 
picturesque.  Of  his  spirited  style  [here  are  few  better  examples 
than  "  0  for  a  thousand  tongues  to  sing,"  "  Blow  ye  the  trumpet, 
blow,"  "  Rejoice,  the  Lord  is  King  "  and  "  Come,  let  us  join  our 
friends  above  ";  of  his  more  tender  vein,  "  Happy  soul,  thy  days 
are  ended";  and  of  his  fervid  contemplative  style  (without 
going  beyond  hymns  fit  for  general  use),  "  O  Thou  who  camest 
from  above,"  "  Forth  in  Thy  name,  O  Lord,  I  go  "  and  "  Eternal 
beam  of  light  divine."  With  those  whose  taste  is  for  hymns  in 
which  warm  religious  feelings  are  warmly  and  demonstratively  ex- 
pressed, "  Jesus,  lover  of  my  soul,"  b  as  popular  as  any  of  these. 

Of  the  other  Wesleyan  hymn-writers,  Olivers,  originalty  a 
Welsh  shoemaker  and  aiterwards  a  preacher,  is  the  most  re- 
markable.   He  is  the  author  of  only  two  works,  both      ^^ 
odes,  in  a  stately  metre,  uid  from  their  length  unfit  for 
congregational  singing,  but  one  of  them,  "  The  God  of  Abraham 
praise,"  an  ode  of  singular  power  and  beauty. 

The  Moravian  Methodists  produced  few  hymns  now  available 
for  general  use.  The  best  are  Cennick 's  "  Children  of  the  heavenly 
King  "  and  Hammond's  "  Awake  and  sing  the  song  of  amaiiA, 
Moses  and  the  Lamb,"  the  former  of  which  (abridged),  Hmm- 
and  the  latter  as  varied  by  Madan,  are  found  in  many  mvm^ 
hymn-books,  and  are  deservedly  esteemed.  John  By^^n- 
Byrom,  whose  name  we  have  thought  it  convenient  to 
coimect  with  these,  though  he  did  not  belong  to  the  Moravian 
community,  was  the  author  of  a  Christmas  hymn  ("  Christians 
awake,  salute  the  happy  mom  ")  which  enjoys  great  popularity; 
and  also  of  a  short  subjective  hymn,  very  fine  both  in  feeling  and 
in  expression,  "  My  spirit  longeth  for  Thee  within  my  troubled 
breast." 

The  contributions  of  the  Calvinistic  Methodists  to  En^h 
hymnody  are  of  greater  extent  and  value.  Few  writers  of  hymns 
had  higher  gifts  than  Toplady,  author  of  "  Rock  of  iniKir 
ages,"  by  some  esteemed  the  finest  in  the  English 
language.  He  was  a  man  of  ardent  temperament,  enthusiastic 
zeal,  strong  convictions  and  great  energy  of  character.  "  He 
had,"  says  one  of  his  biographers,  "  the  courage  of  a  lion,  but  his 
frame  was  brittle  as  glass."  Between  him  and  John  Wesley 
there  was  a  violent  opposition  of  opinion,  and  much  acrimonious 
controversy;  but  the  same  fervour  and  zeal  which  made  him 
an  intemperate  theologian  gave  warmth,  richness  and  qiirituality 
to  his  hymns.  In  some  of  them,  parricularly  those  which,  like 
"  Deathless  prindple,  arise,"  are  meditations  after  the  German 
manner,  and  not  without  direct  obligation  to  German  originals, 
the  setting  is  somewhat  too  artifidal;  but  his  art  is  never  in- 
consistent with  a  genuine  flow  of  real  feeUng.  Others  («.£. 
"  When  languor  and  disease  invade  "  and  "  Your  harps,  ye 
trembling  saints  ")  fail  to  sustain  to  the  end  the  beauty  with 
which  they  began,  and  would  have  been  better  for  abridgment- 
But  in  ail  these,  and  in  most  of  his  other  works,  there  is  great 
force  and  sweetness,  both  of  thought  and  language,  and  an  easy 
and  harmonious  versification. 

Berridge,  William  Williams  (1717-1791)  and  Rowland  HHI,  aU 
men  remarkable  for  eccentridty,  activity  and  the  devotion  of 
their  lives  to  the  special  work  of  missionary  preaching, 
though  not  the  authors  ofjmanygoodhymns,  composed, 
or  adapted  from  earlier  compositions,  some  of  great  '°^_, 
merit.  One  of  Berridge,  adapted  from  Erskine,  has  *'  ™^ 
been  already  mentioned;  another,  adapted  from  Watts,  is 
"  Jesus,  cast  a  look  on  me."  Williams,  a  Welshman,  who  wrote 
"  Guide  me,  0  Thou  great  Jehovah,"  was  espedally  an  apostle  of 
Calvinistic  Methodism  in  bis  own  country,  and  his  hymns  are 
still  much  used  in  the  prindpality.  Rowland  Hill  wrote  the 
popular  hymn  beginning  "  Exalted  high  at  God's  right  hand." 
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If,  however,  the  number  u  well  as  the  quality  of  good  hymns 
available  for  general  use  is  to  be  regard^,  the  authors  of  the 

Olttey  Hymns  are  entitled  to  be  placed  at  the  head  of 
2J*"  all  the  writers  of  this  Calvinistic  school.  The  greater 
NtwUa.      number  of  the  Olnty  Hymns  are,  no  doubt,  homely 

and  didactic;  but  to  the  best  of  them,  and  they  are 
no  Inconsiderable  proportion,  the  tenderness  of  Cowper  and  the 
manliness  of  John  Newton  {i7as-i8o7)  give  the  interest  of 
cc»trait,  OS  well  at  that  of  sustained  reality.  If  Newton  carried 
to  some  excess  the  sound  principle  laid  down  by  him,  that 
"  perspicuity,  simplicity  and  ease  should  be  chiefly  attended  to, 
and  the  imagery  and  colouring  of  poetry,  if  admitted  at  all, 
should  be  indulged  very  sparingly  and  with  great  judgment," 
if  he  is  often  dry  and  colloquial,  he  rises  at  other  times  into 
"  soul-animating  strains,"  such  as  "  Glorious  things  of  thee  are 
•pokenpZion,  city  of  our  God";  and  sometimes  (as  in"  Approach, 
my  soul,  the  mercy  seat")  rivals  Cowper  himself  in  depth  of 
feeling.  Cowper's  hymns  in  this  book  are,  almost  without 
exception,  worthy  of  his  name.  Among  them  are  "  Hark,  my 
soul,  it  is  the  Lord,"  "  There  is  a  fountain  filled  with  blood," 
"  Far  from  the  world,  0  Lord,  I  flee,"  "  God  moves  in  a  mys- 
(erioui  way "  and  "  Sometimes  a  light  surprises."  Some, 
perhaps,  even  of  these,  and  others  of  equal  excellence  (such  as 
"  0  for  a  closer  walk  with  God  "),  speak  the  language  of  a 
special  experience,  which,  in  Cowper's  case,  was  only  too  real, 
but  which  could  not,  without  a  degree  of  unreality  not  desirable 
in  exercises  of  public  worship,  be  applied  to  themselves  by  all 
ordinary  Christiana. 

During  the  firat  quarter  of  the  igth  century  there  were  not 
many  indications  of  the  tendency,  which  afterwards  became 

manifest, toenlarge  theboundariesofBritiahhymnody. 
™V.  The  Remains  of  Henry  Kirke  White,  published  by 
hymmt.       Southey  in  1807,  contained  a  series  of  hymns,  some  of 

which  are  still  in  use;  and  a  few  of  Bishop  Heber's  hymns 
and  those  of  Sir  Robert  Grant,  which,  though  ofFendir\g  rather 
R.  Oram     *°°  much  against  John   Newton's  canon,   are  well 

known  and  popular,  appeared  between  iSii  and  1816, 
in  the  Christian  Observer.  In  John  Bowdler's  Remains,  published 
Saivriton     *°*'"  *'^*^  ^'*  death  in  1813,  there  are  a  few  more  of 

the  same,  perhaps  too  scholarlike,  character.  But 
the  chief  hymn-writers  of  that  period  were  two  clergymen  of 
the  Established  Church — one  in  Ireland,  Thomas  Kelly,  and 
the  Other  in  England,  William  Hum — who  both  became  Non- 
conformists, and  the  Moravian  poet,  James  Montgomery  (1771- 
1854),  a  native  of  Scotland. 

I  Kelly  was  the  son  of  an  Irish  judge,  and  in  1S04  published 
a  small  volume  of  ninety-six  hymns,  which  grew  in  successive 
^^.  editions  till,  in  the  last  before  his  death  iniS54,they 

amounted  to  765.  There  is,  as  might  he  expected, 
in  this  great  number  a  targe  preponderance  of  the  didactic 
and  commonplace.  But  not  a  few  very  excellent  hymns  may 
be  gathered  from  them.  Simple  and  natural,  without  the  vivacity 
and  terseness  of  Watts  or  the  severity  of  Newton,  Kelly  has 
aome  points  in  common  with  both  those  writers,  and  he  is  less 
subjective  than  most  of  the  "  Methodist  "  school  His  hymns 
beginning  "  Lo  !  He  comes,  let  all  adore  Him,"  and  "  Through 
the  day  Thy  love  hath  spared  us,"  have  a  rich,  melodioua  move- 
ment; and  another,  "  We  sing  the  praise  of  Him  who  died," 
is  distinguished  by  a  calm ,  subdued  power,  rising  gradually  from 
a  rather  low  to  a  very  high  key. 

Hum  published  in  1813  a  vtdume  of  370  hymns,  whtdi  were 
afterwards  increased  to  410.  There  is  little  in  them  which 
J-  deserves  to  be  saved  from  oblivion;  but  one  at  least, 

"  Thwe  is  a  river  deep  and  broad,"  may  bear  com- 
parison with  the  best  of  those  which  have  been  produced  upon 
the  same,  and  it  is  rather  a  favourite,  theme. 

The  Piatms  and  Hymm  of  James  Montgomery  were  publi^ed 
in  i8i3  and  iSij,  though  written  earlier.  More  cuttivated 
and  artistk  than  K«fly,  he  is  less  simple  and  natural. 

His  "  Hail  to  the  Lord's  Anointed,  "  "  Songs  of  praise 

the  ongek  sang  "  and  "  ilKtcy  alone  can  meet  my 
case  "  are  among  his  roost  successful  efiorts. 


During  this  period,  the  collections  of  miscellaneous  hymns 
for  congregational  use,  of  which  the  example  was  set  by  the 
Wesleys,  Whitfield,  Toplady  and  Lady  Huntingdon, 
had  greatly  multiplied;  and  with  them  the  practice  Sfj^ 
(for  which,  indeed,  too  many  precedents  existed  in  hrmmt- 
the  history  of  Latin  and  German  hymnody)  of  every 
collector  altering  the  compositions  of  other  men  without  scruple, 
to  suit  his  own  doctrine  or  taste;  with  the  eflect,  too  generally, 
of  patching  and  disfiguring,  spoiling  and  emasculating  the 
works  so  altered,  substituting  neutral  tints  for  natural  colouring, 
and  a  dead  for  a  living  sense.  In  the  Cbnrch  of  England  the 
use  of  these  collections  had  become  frequent  in  churches  and 
chapels,  principally  in  cities  and  towns,  where  the  sentiments 
of  the  clergy  approximated  to  those  of  the  Nonconformists. 
In  rural  parishes,  when  the  clergy  were  not  of  the  "  Evangelical  " 
school,  they  were  generally  held  in  disfavour;  for  which,  even 
if  doctrinal  prepossessions  had  not  entered  into  the  question,  the 
great  want  of  taste  and  judgment  often  manifested  in  their 
compilation,  and  perhaps  also  the  prevailirig  mediocrity  of 
the  bulk  of  the  original  compositions  from  which  most  of  them 
were  derived,  would  be  enough  to  account.  In  addition  to  this, 
the  idea  that  no  hymns  ought  to  be  used  in  any  services  of  the 
Church  of  England,  except  prose  anthems  after  the  third  collect, 
without  express  royal  or  ecclesiastical  authority,  continued 
down  to  that  time  largely  to  prevail  among  high  churchmen. 

Two  publications,  which  appeared  almost  simultaneously 
in  1817 — Bishop  Heber's  Hymns,  with  a  few  added  by  Dean 
Milman,  and  John  Keble's  ChrisUan  Year  (not  ahymn- 
book,  but  one  from  which  several  admirable  hymns  jSj^iii, 
have  been  taken,  and  the  well-spring  of  many  streams  Kmbh. 
of  thought  and  feeling  by  which  good  hymns  have 
since  been  produced) — introduced  a  new  epoch,  breaking  down 
the  barrier  as  to  hymnody  which  bad  till  then  existed  between 
the  different  theological  schoob  of  the  Church  of  England. 
In  this  movement  Richard  Mant,  bishop  of  Down, 
wasalso  one  of  the  first  to  co-operate.  It  soon  received 
a  great  additional  impulse  from  the  increased  attention  which, 
about  the  same  time,  began  to  be  paid  to  andent  hymnody, 
and  from  the  publication  in  1833  of  Bunsen's  Gesangbnch. 
Among  its  earliest  fmits  was  the  Lyra  apostolica,  containing 
hymns,  sonnets  and  other  devotional  poems,  most  of  them 
originally  contributed  by  some  of  the  leading  authors  of  the 
Tracts  for  the  Times  to  the  British  Magazine;  the  finest 
of  which  b  the  pathetic  "  Lead,  kindly  Light,  amid  th'  en- 
circling gloom,"  by  Cardinal  Newman— well  known,  and  uni- 
versally admired.  From  that  time  hymns  and  hymn-  juu____ 
writers  rapidly  multiplied  in  the  Church  of  England, 
and  in  Scotland  also.  Nearly  600  authors  whose  publications 
were  later  than  1827  are  enumerated  in  Sedgwick's  catalogue  of 
1863,  and  about  half  a  million  hymns  are  now  in  existence. 
Works,  critical  and  historical,  upon  the  subject  of  hymns,  have 
also  multiplied;  and  collections  for  church  use  have  become 
innumerable— several  of  the  various  religious  denominations, 
and  many  of  the  leading  ecclesiastical  and  religious  societies, 
having  issued  hymn-books  of  their  own,  in  addition  to  those 
compiled  for  particular  dioceses,  churches  and  chapels,  and  to 
books  (tike  Hymns  Ancient  and  Modern,  published  1861,  supple- 
mented 1889,  revised  edition,  1905)  which  have  become 
popular  without  any  sanction  from  authority.  To  mention 
all  the  authors  of  good  hymns  since  the  commencement  of  this 
new  epoch  would  be  impossible;  but  probably  no  names  could 
be  chosen  more  fairly  representative  of  its  characteristic  merits. 
and  perhaps  also  of  some  of  its  defects,  than  those  of  Josiah 
Conder  and  James  Edmeston  among  English  Nonconformists; 
Henry  Francis  Lyte  and  Charlotte  Elliott  among  evangehcals  in 
the  Church  of  England;  John  Mason  Neale  and  Christopher 
Wordsworth,  bishop  of  Lincoln,  among  English  churchmen 
of  the  higher  school;  Arthur  Penrhyn  Stanley,  Edward  H. 
Plumptre,  Frances  Ridley  Havergal;  and  in  Scotland,  Dr 
Horatius  Bonar,  Dr  Norman  Macleod  and  Dr  George  Matheson. 
American  hymn-writers  belong  to  the  same  schools,  and  have 
been  affected  by  the  same  influences.  Some^-of  them  have 
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enjoyed  a  just  reputation  on  both  sides  of  the  Atlantic.  Among 
those  beat  known  are  John  Greenleaf  Whittier,  Bishop  Doane, 
Dr  W.  A.  Muhlenberg  and  Thomas  Hastings;  and  it  is  difficult 
to  praise  too  highly  such  works  as  the  Christmas  hymn,  "  It  came 
upon  the  midnight  dear,"  by  Edmund  H.  Sears;  the  Ascension 
hymn,  "Thou,  who  didst  stoop  below,"  by  Mrs  S,  E,  Miles; 
two  by  Dr  Ray  Palmer,  "  My  faith  looks  up  to  Thee,  Thou 
Lamb  of  Calvary,"  and  "Jesus,  Thou  joy  of  loving  hearts," 
the  latter  of  whkh  is  the  best  among  several  good  English 
versions  of  "Jesu,  dulcedo,  cordium";  and  "Lord  of  all  being, 
throned  afar,"  by  Oliver  Wendell  Holmes, 

Tlie  more  modem  "  Moody  and  Sankey  "  hymns  (see  Moody, 
D.  If.)  popularized  a  new  Evangelical  type,  and  the  Salvation 
Army  has  carried  this  still  farther. 

7.  Conclusion. — The  object  aimed  at  in  this  article  has  been 
to  trace  the  general  history  of  the  principal  schools  of  ancient 
and  modem  hymnody,  and  especially  the  history  of  its  use  in 
the  Christian  diurch.  For  this  purpose  it  has  not  been  thought 
necessary  to  give  any  account  of  the  hymns  of  Racine,  Madame 
Guyon  and  others,  who  can  hardly  be  classed  with  any  school, 
nor  of  the  works  of  Caesar  Malan  of  Geneva  (1787-1864)  and 
other  quite  modem  hymn-writers  of  the  Reformed  churches  in 
Switzerland  and  France. 

On  a  general  view  of  the  whole  subject,  hymnody  is  seen  to 
have  been  a  not  inconsiderable  factor  in  religious  worship. 
It  has  been  sometimes  employed  to  disseminate  and  popularize 
particular  views,  but  its  spirit  and  influence  has  been,  on  the  whole, 
catholic.  It  has  embodied  the  faith,  trust  and  hope,  and  no 
small  part  of  the  inward  enperience,  of  generation  after  genera- 
tion of  men,  in  many  difierent  countries  and  climates,  of  many 
different  nations,  and  in  many  varieties  of  circumstances  and 
condition.  Coloured,  indeed,  by  these  differences,  and  also 
by  the  various  modes  in  which  the  same  truths  have  been 
apprehroded  by  different  minds  and  sometimes  reflecting 
partial  and  imperfect  conceptions  of  them,  and  errors  with  which 
they  have  been  associated  in  particular  churches,  times  and 
places,  its  testimony  is,  nevertheless,  generally  the  same.  It 
has  upon  it  a  stamp  of  genuineness  which  carmot  be  mistaken. 
It  beus  witness  to  the  force  of  a  central  attraction  more  powerful 
than  all  cauaes  of  difference,  which  binds  together  times 
ancient  and  modem,  nations  of  various  race  and  language, 
churchmen  and  nonconformists,  churches  reformed  and  unie- 
formed;  to  a  true  fundamental  unity  among  good  Christians; 
and  to  a  substantial  identity  in  their  moral  and  spiritual 
experience.  (S.) 

The  regular  practice  of  hymnody  in  English  musical  history 
dates  from  the  beginning  of  the  16th  century.  Luther's  verses 
were  adapted  sometimes  to  ancient  church  melodies,  sometimes  to 
tunes  of  secular  songs,  and  sometimes  had  music  composed  for  them 
by  himself  and  others.  Many  rhyming  Latin  hymns  are  of  earlier 
date  whose  tunes  are  identined  with  them,  some  of  which  tunes, 
with  the  subject  of  their  Latin  text,  are  among  the  Reformer's 
appropriations;  but  it  was  he  who  put  the  words  of  jjraise  and 
prayer  into  the  popular  mouth,  associated  with  rhythmical  music 
which  aided  to  imprint  the  words  upon  the  memory  and  to  enforce 
their  enunciation.  In  conjunction  with  his  friend  Johann  Welther, 
Luther  issued  a  collection  of  poems  for  choral  sii^ng  in  1534,  which 
was  followed  by  many  others  in  North  Germany.  The  English 
versions  of  the  Psalms  by  Sternhold  and  Hopkins  and  their  prede- 
cessors, and  the  French  version  by  Clement  Marot  and  Theodore 
Eteza,  were  written  with  the  same  purpose  of  fitting  sacred  minstrelsy 
to  the  voice  lA  the  multitude,  tkiudimel  in  1566  and  Claudin  le 
Jeune  in  1607  printed  harmonizations  of  tunes  that  had  [then  become 
standard  for  tne  Psalms,  and  in  Finland  several  such  publications 
appeared,  culminating  in  Thomas  lUvenacroft's  famous  collection, 
The  WluJe  Book  of  Psaims  {1621);  in  all  of  these  the  arrangements 
of  the  tunes  were  by  various  masters.  The  English  practice  of 
hymn-singing  was  much  strengthened  on  the  return  of  the  exiled 
reformers  from  Frankfort  and  Geneva,  when  it  became  so  general 
that,  accordins  to  Bishop  Jewell,  thousands  of  the  DO[>utace  who 
asaembled  at  Paul's  Cross  Co  hear  the  preaching  would  join  in  the 
singing  of  psalms  before  and  after  the  sermon. 

The  placing  of  the  choral  song  of  the  church  within  the  lips  of 
the  people  had  great  religious  and  moral  influence;  it  has  had  also 
its  great  effect  upon  art,  shown  in  the  productions  of  the  North 
German  musicians  ever  since  the  first  days  of  the  Reformation, 
nrhich  abound  in  exercises  of  scholarship  and  iniEigination  wrought 
upon  the  tunes  of  established  acceptance.  Some  ofthese  are  accom- 
paniments to  the  tunes  with  interludes  between  the  several  strains. 


and  some  are  compositions  for  the  organ  or  for  orchestral  instru- 
ments that  consist  of  such  elaboration  of  the  themes  as  is  displayed 
in  accompaniments  to  voices,  but  of  far  more  complicated  and  ex- 
tended character.  A  special  art-form  that  was  developed  to  a  very 
high  degree,  but  has  passed  into  comparative  disuse,  was  the 
structure  of  all  varieties  of  counterpoint  extemporaneously  upon 
Che   known   hymn-tunes   (chorals),  and   several   masters   acquired 
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great  J.  S.  Bach  are  specially  memorable.  The  hymnody  oif  North 
lany  has  for  artistic  treatment  a  scrone  advantage  which  is 
i  by  that  of  England,  in  that  for  the  most  part  the  same 
associated  with  che  same  tunes,  so  that,  whenever  the 
text  or  ttie  music  is  heard,  either  prompts  recollection  of  the  other, 
whereas  in  England  tunes  were  always  and  are  now  often  composed 
to  metres  and  not  to  poems;  any  tune  in  a  given  metre  is  available 
for  every  poem  in  the  same,  and  hence  there  are  various  tunes  to 
one  poem,  and  various  poems  to  one  tune.'  In  England  a  tune 
is  named  ^^enerally  after  some  place — as  "York,"  "Windsor," 
"Dundee,' — or  by  some  other  unsignifyJM  word;  in  North  Ger- 
many a  tune  is  mostiv  named  by  the  iniciar  words  of  the  verses  to 
which  it  is  allied,  and  consequently,  whenever  it  is  heard,  whether 
with  words  or  without,  it  necessarily  suggests  to  the  hearer  the 
whole  subject  of  that  hymn  of  which  it  is  the  musical  moiety  un- 
divorceable  from  the  literary  half.  Manifold  as  thw  are,  knowledge 
of  the  choral  tunes  is  included  in  the  earliest  schooling  of  every 
Lutheran  and  every  Calvioisl  in  Germany,  which  thus  enables  all 
to  take  part  in  performance  of  the  tunes,  and  hence  expressly  the 
definition  of  "  choral."  Compositions  grounded  on  the  standard 
tune  are  then  not  merely  school  exercises,  but  works  of  art  which 
link  the  sympathies  of  the  writer  and  the  listener,  and  aim  at  ex- 
pressing the  feeling  prompted  by  the  hymn  under  treatment. 
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HTPAETHROS  (Gr.  hctuBpK,  beneath  the  sky,  in  the  open 
air,  bxb,  beneath,  and  oi^p,  air),  the  Greek  term  quoted  by 
Vitnivius  (iii.  a)  for  the  opening  iu  the  middle  of  the  roof  of 
decastyle  temples,  of  which  "  there  was  no  example  in  Rome, 
but  one  in  Athens  in  the  temple  of  Jupiter  Olympius,  which  is 
octastyle."  But  at  the  time  he  wrote  (c.  25  B.C.)  the  cella  of  this 
temple  was  umtKifed,  because  the  columns  which  had  been  pro- 
vided to  cany,  at  all  events,  part  of  the  ceiling  and  roof  had  been 
taken  away  by  Sulia  in  80  B.C.  The  decastyle  temple  of  Apollo 
Didymaeus  near  Miletus  was,  according  to  Strabo  [c.  50  B.C.), 
unroofed,  on  account  of  the  vastness  of  its  cella,  in  which  precious 
groves  of  laurel  bushes  were  planted.  Apart  from  these  two 
examples,  the  references  in  various  writers  to  an  opening  of 
some  kind  in  the  roofs  of  temples  dedicated  to  particular  deities, 
and  the  statement  of  Vitruvius,  which  was  doubtless  based  on 
the  writings  of  Greek  authors,  that  in  decastyle  or  large  temples 
the  centre  was  open  to  the  sky  and  without  a  roof  {medium  autem 
sub  divo  est  sine  tecto),  render  the  existence  of  the  hypaethros 
probable  in  some  cases;  and  therefore  C.  R.  Cockerell's  discovery 
in  the  temple  at  Aegina  of  two  fragments  of  a  coping-stone,  in 
which  there  were  sinkings  on  one  side  to  receive  the  tiles  and 
covering  tiles,  has  been  of  great  importance  in  the  discussion 
of  this  subject.  In  the  conjectural  restoration  of  the  opaion 
or  opening  in  the  roof  shown  in  Cockeietl's  drawing,  it  has  been 
made  needlessly  large,  having  an  area  of  about  one  quartet  of 
the  superficial  area  of  the  cella  between  the  columns,  and  since 
in  the  Pantheon  at  Rome  the  relative  proportions  of  the  central 
opening  in  the  dome  and  the  area  of  the  Rotunda  are  i:  33, 
and  the  light  there  b  ample,  in  the  dearer  atmosphere  of  Greece 
it  might  have  been  less.  The  larger  the  opening  the  more  con- 
spicuous would  be  the  notch  in  the  roof  which  is  so  greatly  objected 
to;  in  this  respect  T.  J.  Hittorff  would  seem  to  be  nearer  the 
truth  when,  in  his  conjectural  restoration  of  Temple  R.  at  Selinus, 
he  shows  an  opaion  about  half  the  relative  size  shown  in  Cockerell's 
of  that  at  Aegina,  the  coping  on  the  side  elevation  being  much 
less  noticeable.  The  problem  was  apparently  solved  in  another 
way  at  Bassae,  where,  in  the  excavations  of  the  temple  of  Apollo 
by  Cockerell  and  Baron  Haller  von  Hallerstein,  three  marble 
tiles  were  found  with  pierced  openings  in  them  about  18  in.  by 
10  in. ;  &ve  of  these  pierced  tiles  on  either  side  would  have  amply 
lighted  the  interior  of  the  cella,  and  the  amount  of  rain  passing 
through  (a  serious  element  to  be  considered  in  a  country  where 
torrential  rains  occasionally  fall)  would  not  be  very  great  or 
morethan  could  be  retained  to  dry  up  in  the  cella  sunk  pavement. 
In  favour  of  both  these  methods  of  lighting  the  interior  of  the 
cella,  the  sarcophagus  tomb  at  Cyrene,  about  20  ft.  long,  carved 
in  imitation  of  a  temple,  has  been  adduced,  because,  on  the  top 
of  the  roof  and  in  its  centre,  there  is  a  raised  coping,  and  a  similar 
feature  is  found  on  a  tomb  found  near  Delos;  an  example  from 


Crete  now  in  the  British  Museum  shows  a  pierced  tile  on  each 
side  of  the  roof,  and  a  large  number  of  pierced  tiles  have  been 
found  in  Pompeii,  some  of  them  surrounded  with  a  rim  identical 
with  that  of  the  marble  tiles  at  Bassae.  On  the  other  hand, 
there  are  many  authorities,  among  them  Dr  W.  DQrpfeld,  who 
have  adhered  to  their  original  opinion  that  it  was  only  through 
the  open  doorway  that  light  was  ever  admitted  into  the  cella, 
and  with  the  clear  atmosphere  of  Greece  and  the  reflections 
from  the  marble  pavement  such  lighring  would  be  quite  sufBcient. 
There  remains  still  another  source  of  light  to  be  conudered, 
that  passing  through  the  Parian  marble  tiles  of  the  roof;  the 
superior  translucency  of  Parian  to  any  other  marble  may  have 
suggested  its  employment  for  the  roofs  of  temples,  and  if,  in  the 
framed  ceilings  carried  over  the  cella,  openings  were  left,  some 
light  from  the  Parian  tile  roof  might  have  been  obtained.  It 
is  possibly  to  this  that  Plutarch  refers  when  descritnng  the  ceiling 
and  roof  of  the  temple  of  Demeter  at  Eleusis,  where  the  columns 
in  the  interior  of  the  temple  carriedaceiling,  probably  constructed 
of  timbers  crossing  one  another  at  right  angles,  and  one  or  more 
of  the  spaces  was  left  open,  which  Xenocles  surmounted  by  a 
roof  formed  of  tiles. 

James  Fer^sson  put  forward  many  years  ago  a  conjectural 
restoration  in  which  he  adopted  a  clerestory  anove  the  auper- 
imposed  columns  inude  the  cella;  in  order  to  provide  the  light 
for  these  windows  he  indicated  twotrenchesin  the  roof,  one  on  each 
side,  and  pointed  out  that  the  great  Hall  of  Columns  at  Kamak  was 
lighted  in  this  way  with  clerestory  irindows;  but  in  the  first  place 
the  light  in  the  latter  was  obtained  over  the  flat  roofs  covering  tower 

?>rtions  of  the  hall,  and  in  the  second  place,  as  it  raicly  rains  in 
hebes,  there  could  be  no  difficulty  about  the  drain*^,  while  in 
Greece,  with  the  torrential  rains  and  snow,  these  trenches  would  be 
deluged  with  water,  and  with  all  the  appliances  of  the  present  day 
it  would  be  impossible  to  keep  these  clerestory  windows  water- 
tight. There  is,  however,  still  another  objection  to  Fergussoo's 
theory;  the  water  collecting  in  these  trenches  on  the  roof  would 
have  to  be  discharged,  for  which  Fergusson's  suggestions  are  quite 
inadequate,  and  the  gargoyles  shown  in  the  cella  wall  would  make 
the  peristyle  insupiMrtable  just  at  the  time  when  it  was  required 
for  shelter.  No  dminage  otherwise  of  any  kind  has  ever  been  found 
in  any  Greek  temple,  which  is  fatal  to  Fergusson'a  view.  Nor  is  it 
in  accordance  with  the  definition  "  open  to  the  sky."  English 
cathedrals  and  churches  are  all  lighted  t>y  clerestory  windows,  but 
no  one  has  described  them  as  open  to  the  eky,  and  although  Vitru- 
vius's  statements  are  sometimes  confusing,  his  description  la  far  too 
clear  to  leave  any  misunderstanding  as  to  the  lighting  of  temples 
(where  it  was  necessary  on  account  of  great  length)  through  an 
opening  in  the  roof. 

There  is  one  other  theory  which  has  been  put  forward,  but  which 
can  only  apply  to  non-penstylar  temples, — that  light  and  air  was 
admitted  through  the  metopes,  the  apertures  between  the  beams 
crossing  the  cella, — and  it  has  been  assumed  that  because  Orestes 
was  advised  in  one  of  the  Greek  plays  to  climb  up  and  look  through 
the  metopes  of  the  temple,  these  were  left  open ;  but  if  Orestes  could 
look  in,  so  could  the  birds,  and  the  statue  of  the  god  would  be 
defiled.  The  metopes  were  probably  filled  in  with  shutters  of 
some  kind  which  Oi«stes  knew  how  to  open.  (R.P.S.) 

HTPALLA6B  (Gr.  irwaWayli,  interchange  or  exchange),  a 
rhetorical  figure,  in  which  the  proper  relation  between  two  words 
according  to  the  rules  of  syntax  are  inverted.  The  stock  instance 
is  that  in  Virgil,  Aen.  iii.  61,  where  dare  dassibus  auslres,  to 
give  winds  to  the  fleet,  is  put  for  dare  classes  oustris,  to  give  the 
fleet  to  the  winds.  The  term  b  also  loosely  applied  to  figures 
of  speech  properly  known  as  "  metonymy  "  and,  generally,  to 
any  striking  turn  of  expression. 

HTPATIA  ('TraTio)  (c.  a.d.  370-415)  mathematician  and 
philosopher,  bom  in  Alexandria,  was  the  daughter  of  Theon, 
also  a  mathematician  and  philosopher,  author  of  scfaoUa  on 
Euclid  and  a  commentary  on  the^/m<igej<,  in  which  it  is  suggested 
that  he  was  assisted  by  Hypatia  (on  the  3rd  book).  After 
lecturing  in  her  native  dty,  Hypatia  ultimately  became  the 
recognized  head  of  the  Neoplatonic  school  there  (c.  400).  Her 
great  eloquence  and  rare  modesty  and  beauty,  combined  with 
her  remarkable  intellectual  gifts,  attracted  to  her  class-room  a 
large  number  of  pupils.  Among  these  was  Synesius,  afterwards 
(c.  410)  bishop  of  Ptolemals,  several  of  whose  letters  to  her, 
fuU  of  chivalrous  admiration  and  reverence,  are  still  extant. 
Suidas,  misled  by  an  incomplete  excerpt  in  Photius  from  the  life 
of  Isidorus  (the  Neoplatonist)  by  Damasdus,  states  that  Hyutla 
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was  the  wife  of  Isldorus',  but  this  is  chronologicaUy  iiiq>os5ible, 
eiace  Isidonis  could  not  have  been  bora  before  434  (see  Hoche  in 
Philologus).  Shortly  after  the  accession  of  Cyril  to  the  patriarch- 
ate of  AJeiandria  in  412,  owing  to  her  intimacy  with  Orestes, 
the  pagan  prefect  of  the  city,  Hypatia  was  barbarously  murdered 
by  die  Nitrian  monks  and  the  fanatical  Christian  mob  (March 
41s).  Socrates  has  related  how  she  was  torn  from  her  chariot, 
dragged  to  the  Caesareum  (then  a  Christian  church),  stripped 
naked,  done  to  death  with  oyster-shells  (iarpAioMs  ij^fKov, 
perht^  "  cut  her  throat  ")  and  finally  burnt  piecemeal.  Most 
prominent  among  the  actual  perpetrators  of  the  crime  was  one 
Peter,  a  reader;  but  there  seems  little  reason  to  doubt  Cyril's 
complicity  (see  Cybjl  or  Alezandsia). 

Hypatia,  according  to  Suidaa,  was  the  author  of  commentaries 
on  the  Ariikmetka  of  Diophantus  of  Alexandria,  on  the  Conies 
of  Apollonius  of  Perga  and  on  the  astronomical  canon  (of 
Ptolemy).  These  works  are  lost;  but  their  titles, combined  with 
expressions  in  the  letters  of  Synesius,  who  considted  her  about 
the  construction  of  an  astrolabe  and  a  hydroscope,  indicate  that 
she  devoted  herself  specially  to  astronomy  and  mathematics. 
Little  is  known  of  her  philosophical  opinions,  but  sbe  appears 
to  have  embraced  the  intellectual  rather  than  the  mystical  side 
of  Neoplatonism,  and  to  have  been  a  follower  of  Plotinus  rather 
than  of  Porphyry  and  lamblichus.  Zeller,  however,  in  his 
Outlines  of  Greek  Philosophy  (1886,  Eng.  trans,  p.  347),  states 
that  "  she  appears  to  have  taught  the  Neoplatonic  doctrine  in  the 
form  in  which  lamblichus  had  stated  it."  A  Latin  letter  to 
Cyril  on  behalf  of  Nestorius,  printed  in  the  CoUectio  nova  con- 
ciiiorum,  i.  (r633),  by  Stephanus  Baluzius  (£tienne  Baluze,  q.v.), 
and  sometimes  attributed  to  her,  is  undoubtedly  spurious.  The 
Story  of  Hypatia  appears  in  a  considerably  di^(uised  yet  stil! 
rec(^;nizable  form  in  the  legend  of  St  Catherine  as  recorded  in 
the  Roman  Bremary  (November  1$),  and  still  more  fully  in  the 
Marlyrologies  (see  A.B.  Jameson,  Sacred  and  Legendary  Art  (1867) 
ii.  467. 

The  chief  source  for  the  little  we  know  about  Hypatia  is  the  account 
given  by  Socrates  {Hist.  uciesiaiUca,w\\.  15).  She  is  the  subject  of  an 
epwramby  Palladas  in  the  Greek  ilniAoiofv  fix.  400).  See  FabriciuB, 
BMioOieea  Graeea  (ed.  Harlcs),  ix.  187;  John  Toland,  Tetradymus 
(1730);  R.  Hoche  in  Philologus  (i860),  xv.  435;  monographs  by 
Stephan  Wolf  (Czernowitz,  1879),  H.  Ligier  (Dijon.  1880)  and  W.  A. 
Meyer  (Heidelberg,  1885),  who  devotes  attention  to  the  relation  of 
Hypatia  to  the  chief  repiesentatives  of  Neoplatonism;  I.  B.  Bury, 
Htst.  of  the  Later  Roman  Empire  (1889),  i.  ao8, 317 ;  A.  GUIdenpenmng, 
Ceschichte  des  ostr6mischen  Retches  unUr  Arcoaius  urtd  Theodosius  It. 
fHalle,  1885),  p.  3^;  Wetzer  and  Welte,  Kirekeniexikort,  vi. 
(1889),  from  a  Catholic  standpoint.  The  story  of  Hypatia  also  forms 
the  basis  of  the  well-known  historical  romance  by  Charles  KLngsley 
(1853). 

HTPBRBATON  (Or.  Mpfiarov,  a  stepping  over) ,  the  name  of  a 
figure  of  speech,  consisting  of  a  transposition  of  words  from  their 
natural  order,  such  as  the  placing  of  the  object  before  instead  of 
after  the  verb.     It  is  a  common  method  of  securing  emphasis. 

HTPERBOLA,  a  conic  section,  consbting  of  two  open  branches, 
each  extending  to  infinity.  It  may  be  defined  in  several  ways. 
The  in  solido  definition  as  the  section  of  a  cone  by  a  plane  at  a 
less  inclination  to  the  axis  than  the  generator  brings  out  the 
existence  of  the  two  infinite  branches  if  we  imagine  the  cone 
to  be  double  and  to  extend  to  infinity.  The  in  piano  definition, 
i.e.  as  the  conic  having  an  eccentricity  greater  than  unity,  is  a 
convenient  starting-point  for  the  Euchdian  investigation.  In 
projective  geometry  it  may  be  defined  as  the  conic  which  inter- 
sects the  line  at  infinity  in  two  real  points,  or  to  which  it  is  possible 
to  draw  two  real  tangents  from  the  centre.  Analytically,  it  is 
defined  by  an  equation  of  the  second  degree,  of  whidi  the  highest 
terms  have  real  roots  (see  Conic  Section). 
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conjugate  axis,  and  corresponds  to  the  minor  axis  of  the  ellipse  i 
about  these  axes  the  curve  is  symmetrical.  The  curve  does  not 
appear  to  intersect  the  conjugate  axis,  but  the  introduction  of 
imagioaries  permits  us  to  regard  it  as  cuttir^  this  axis  in  two  unreal 
points.    Calling  the  foci  S,  y ,  the  real  v     '       -      - 


!S  A,  A',  the  extremities 


3'  and  the  centre  C,  the  positions  of  B,  B' 

„     .  OS.     If  a  rectangle  be  constructed  about 

AA'  and  BB',  the  diagonals  of  this  fieure  are  the  "  asymptotes  " 
of  the  curve;  they  are  the  tangents  from  the  centre,  and  heace 
touch  the  curve  at  infinity.  These  two  lines  may  be  pictured  in  the 
in  solido  definition  as  the  section  of  a  cone  by  a  plane  through  its 
vertex  and  parallel  to  the  plane  generating  the  hyperbola.  If  the 
asymptotes  be  perpendicular,  or,  m  other  words,  the  principal  axes 
be  equal,  the  curve  is  called  the  rectangular  hyperbola.  The  hyper- 
bola which  has  for  its  transverse  and  conjugate  axes  the  transverse 
and  conjugate  axes  of  another  hyperbola  is  taid  to  be  the  conjugate 
hyperbola. 

Some  properties  of  the  curve  will  be  briefly  slated:  If  PN  be  the 
ordinate  of  the  point  P  on  the  curve,  AA'  the  vertices,  X  the  meet  of 
the  directrix  and  axis  and  C  the  centre,  then  PN':  AN.NA':  : 
SX':  AX.A'X,i.e.  PN'istoAN.NA' in  a  constant  ratio.  The  circle 
on  AA' as  diameter  is  called  the  auxiliarly  circle;  obviously  AN.NA' 
equals  the  square  of  the  tangent  to  this  circle  from  N,  and  hence  the 
ratio  of  PN  to  the  tangent  to  the  auxiliarly  circle  from  N  equals  the 
ratio  of  the  conjugate  axis  to  the  transverse.  We  may  observe 
that  the  asymptotes  intersect  this  circle  in  the  same  pcnnts  as  the 
directrices.  An  important  property  is:  the  difference  of  the  focal 
distances  of  any  point  on  the  curve  equals  the  transverse  axis. 
The  tangent  at  any  point  bisects  the  angle  between  the  focal  dis- 
tances of  the  point,  and  the  normal  is  equally  inclined  to  the  focal 
distances.  Also  the  au.tiliarly  circle  is  the  locus  of  the  feet  of  the  per- 
pendiculars from  the  foci  on  any  tangent.  Two  tangents  from  any 
point  are  equally  inclined  to  the  focal  distance  of  the  point.  If  the 
tangent  at  P  meet  the  conjugate  axis  in  (,  and  the  transverse  in  N> 
then  Ct.  PN  =BC*;  similarly  it  £  and  G  be  the  corresponding  inter- 
sections of  the  normal,  PG  :  Pg  ;  :  BC*  :  AC.  A  diameter  b  a  line 
throt^h  the  centre  and  terminated  by  the  curve :  it  bisects  all  chords 
parallel  to  the  tangents  at  its  extremities;  the  diameter  parallel  to 
these  chords  is  its  conjugate  diameter.  Any  diameter  la  a  mean 
proportional  between  the  transverse  axis  and  the  focal  chord  parallel 
to  the  diameter.  Any  line  cuts  off  equal  distances  between  the  curve 
and  the  asymptotes.  If  the  tangent  at  P  meets  the  asymptotes  in 
R,  R',  then  CR.CR'^^CS*.  The  geometry  of  the  rectangular  hyper- 
bola is  simplified  by  the  fact  that  its  principal  axes  are  equal. 

Aoalyucally  the  hyperbola  is  given  by  ax'+a&ry-j-frjr'-j-agi-f 
3fy+c^o  wherein  ab>h'.  Referred  to  the  centre  this  becomes 
/iif+2iixy+'B^+C=o;  and  if  the  axes  of  coordinates  be  the 
principal  axes  of  the  curve,  the  equation  is  further  simplified  to 
A:c^By>-C,  or  if  the  semi-transverse  axis  be  a,  and  the  semi- 
conju^te  b,  i'/a»-Wi''"i.  This  is  the  most  commonly  used  form. 
In  the  rectai^ular  hyperbola  0  =  6;  hence  its  equation  is**-y''^o. 
The  equations  to  the  asymptotes  are  x/a"  ^y/b  and  X"  ±y  respec- 
tively. Referred  to  the  asymptotes  as  axes  the  general  equation 
becomes  xy=¥;  obviously  the  axes  are  oblique  in  the  general 

hyperbola  and  rectangular  in  the  rr-' '--  ■- "-  -'-    "■        ■ 

of   the    constant    if   are    i(a'+6  , 
Geometry  :  Analytical;  ProjecHve.) 

H7PSRB0LB  (from  Gr.  inctp^kWiaf,  to  throw  beyond),  a 
figure  of  rhetoric  whereby  the  ^>eaker  expresses  more  than 
the  truth,  in  order  to  produce  a  vivid  impression;  hence,  an 
exaggeration. 

HTPBRBOREANS  {"irtp&ltptoi.,  •^tpfiipaoi),  a  mythical 
people  intimately  connected  with  the  worship  of  Apollo.  Their 
name  does  not  occur  in  the  Iliad  or  the  Odyssey,  but  Herodotus 
(jv.  32)  states  that  they  were  mentioned  in  Hesiod  and  in  the 
Epigoni,  an  epic  of  the  Theban  cycle.  According  to  Herodotus, 
two  maidens,  Opis  and  Arge,  and  later  two  others,  Hyperoche 
and  Laodice,  escorted  hy  five  men,  called  by  the  Delians  Per- 
phereSs,  were  sent  by  the  Hyperboreans  with  certain  offerings 
to  Delos.  Finding  that  their  messengers  did  not  return,  the 
Hyperboreans  adopted  the  plan  of  wrapping  the  ofierings  in 
wheat-straw  and  requested  their  neighbours  to  hand  them  on 
to  the  next  nation,  and  so  on,  till  they  finally  reached  Delos. 
The  theory  of  H.  L.  Ahrens,  that  Hyperboreans  and  PerphereSs 
are  idenrical,  b  now  widely  accepted.  In  some  of  the  dialects 
of  northern  Greece  (especially  Macedonia  and  Delphi)  ^  had  a 
tendency  to  become  jS.  The  original  form  of  Ilep^p^  was 
wrtp^pirtu  or  irwtptjiopoi  ("those  who  cany  over"),  which 
becoming  {nr^opoc  gave  rise  to  the  popular  derivation  from 
&ofiiiK  ("  dwellers  beyond  the  north  wind  ")■  The  Hyper- 
boreans were  thus  the  bearers  of  the  sacrificial  gifts  to  Apollo 
over  land  and  sea,  irrespective  of  their  home,  the  name  being 
given  to  Delphians,  Thessalians,  Athenians  and  Delians.  It  is 
objected  by  O.  Schrttder  that  the  form  Ilep^pte  requires  a  passive 
meaning,  "  those  who  are  carried  round  the  attar,"  perhaps 
dancers  like  the  whirling  dervishes;  distinguishing  them  from 
the  Hyperboreans,  he  explains  the  latter  as  those  who  live  "  above 
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the  mountains,"  that  is,  in  heaven.  Under  the  influence  of  the 
derivation  from  fioptas,  the  home  of  the  Hyperboreans  was 
placed  in  a  region  beyond  the  north  wind,  a  paradise  like  the 
Elystan  plains,  inaccessible  by  land  or  sea,  whither  Apollo  could 
remove  those  mortab  who  had  hved  a  life  of  piety,  It  was  a 
land  of  perpetual  sunshine  and  great  fertility;  its  inhabitants 
were  free  from  disease  and  war.  The  duration  of  their  life  was 
1000  years,  but  if  any  desired  to  shorten  it,  be  decked  himself 
with  garlands  and  threw  himself  from  a  rock  into  the  sea.  The 
close  conneition  of  the  Hyperboreans  with  the  cult  of  Apollo 
may  be  seen  by  comparing  the  Hyperborean  myths,  the  characters 
of  which  by  their  names  mostly  recall  Apollo  or  Artemis  (Agyieus, 
Opis,  Hecaergos,  Loxo],  with  the  ceremonial  of  the  Apolline 
worship.  No  meat  was  eaten  at  the  Pyanepsia;  the  Hyper- 
boreans were  vegetarians.  At  the  festival  of  Apollo  at  Leucas 
a  victim  fiung  himself  from  a  rock  into  the  sea,  like  the  Hyper- 
borean who  was  tired  of  life.  According  to  an  Athenian  decree 
(380  B.C.}  asses  were  sacrificed  to  Apollo  at  Delphi,  and  Pindar 
{Pylhia,  X.  33)  speaks  of  "  hecatombs  of  asses  "  being  offered  to 
him  by  the  Hyperboreans.  As  the  latter  conveyed  sacrificial 
gifts  to  Delos  hidden  in  wheat-straw,  so  at  the  Thargelia  a  sheaf 
of  corn  was  carried  round  in  procession,  concealing  a  symbol  of 
the  god  (for  other  resemblances  see  Crusius's  article).  Although 
the  Hyperborean  legends  are  mainly  connected  with  Delphi  and 
Delos,  traces  of  them  are  found  in  Argos  (the  stories  of  Heracles, 
Perseus,  lo),  Attica,  Macedonia,  Thrace,  Sicily  and  Italy  (which 
Niebuhr  indeed  considers  their  original  home).  In  modem  times 
the  name  has  been  applied  to  a  group  of  races,  which  includes  the 
Cbukcbis,  Koryaks,  Yukaghirs,  Ainus,  Gilyaks  and  Kamcha- 
dales,  inhabiting  the  arctic  regions  of  Asia  and  America.  But  if 
ever  ethnically  one,  the  Asiatic  and  American  branches' are  now 
as  far  apart  from  each  other  as  they  both  are  from  the  Mongolo- 
Tatar  stock. 

See  0.  Crusius  in  Roscher's  Lexikon  dtr  Mylhohgit;  0.  Schr6der 
in  Arckiv  filr  ReiiiionswissettschafI  (1904),  viii.  69;  W.  Mann- 
hardt.  Wold-  and  Feldkutle  (1905) ;  L.  R.  Farnell,  Cidts  of  the  Greek 
Stales  (1907),  iv.  joo. 

HTPBREIDBS  (c.  390-322  B.C.),  one  of  the  ten  Attic  orators, 
was  the  son  of  Glaucippus,  of  the  deme  of  Collytus.  Having 
studied  under  Isocrates,  be  began  life  as  a  writer  of  speeches 
for  the  courts,  and  in  360  he  prosecuted  Autodes,  a  general 
charged  with  treason  in  Thrace  (frags.  55-65,  Blass).  At  the 
time  of  the  so-called  "Social  War"  (338-355)  he  accused 
Aristophon,  then  one  of  the  most  influential  men  at  Athens, 
of  malpractices  (frags,  40-44,  Blass),  and  impeached  Philocrates 
(343)  for  high  treason.  From  the  peace  of  346  to  324  Hypereides 
supported  Demosthenes  in  the  struggle  against  Macedon;  but 
in  the  aSair  of  Harpalus  he  was  one  of  the  ten  public  prosecutors 
of  Demosthenes,  and  on  the  exile  of  bis  former  leader  he  became 
the  head  of  the  patriotic  party  (324).  After  the  death  of 
Alexander,  he  was  Uie  chief  promoter  of  the  Lamian  war  against 
Antipater  and  Craterus.  After  the  decisive  defeat  at  Crannon 
(332),  Hypereides  and  the  other  orators,  whose  surrender  was 
demand^  by  Antipater,  were  condemned  to  death  by  the 
Athenian  partisans  of  Macedonia.  Hypereides  fled  to  Aegina, 
but  Antipater's  emissaries  dragged  him  from  the  temple  of 
Aeacus,  where  he  had  taken  refuge,  and  put  him  to  death; 
according  to  others,  he  was  taken  before  Antipater  at  Athens 
or  Cleonae.  His  body  was  afterwards  removed  to  Athens  for 
burial, 

Hypereides  was  an  ardent  pursuer  of  "  the  beautiful,"  which 
in  his  time  generally  meant  pleasure  and  luxury.  His  temper 
was  easy-going  and  humorous;  and  hence,  though  in  his  develop- 
ment of  the  periodic  sentence  he  followed  Isocrates,  the  essential 
tendencies  of  his  style  are  those  of  Lysias,  whom  he  surpassed, 
however,  in  the  richness  of  his  vocabulary  and  in  the  variety  of 
bis  powers.  His  diction  was  plain  and  forcible,  though  he 
occasionally  indulged  in  long  compound  words  probably  borrowed 
from  the  Middle  Comedy,  with  which,  and  with  the  everyday 
life  of  his  time,  he  was  in  full  sympathy.  His  composition  was 
simple.  He  was  specially  distinguished  for  subtlety  of  expression, 
grace  and  wit,  as  well  as  for  tact  in  approaching  his  case  and 
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handling  his  subject  matter.  Sir  R.  C.  Jehb  sums  up  the  critidam 
of  pseudo-Longinus  (Z>e  suMintitde,  34)  in  the  phrase — 
"  Hypereides  was  the  Sheridan  of  Athens." 

Seventy-seven  speeches  were  attributed  to  Hypereides,  of  which 
twenty-five  were  regarded  as  spurious  even  by  ancient  critics. 
It  is  said  that  a  MS.  of  most  of  the  speeches  was  in  existence  in  the 
t6th  century  in  the  library  of  Matthias  Corvinus,  king  of  Huneaiy, 
at  Otea,  but  was  destroyed  at  the  capture  of  the  city  by  the  Turks 
in  1526.  Only  a  few  fragments  were  known  until  comparatively 
recent  times.      In   1847   large  fragments  of   his   speeches  Against 


elucidating  the  order  of  marriage  processions  and  other  detai 
of  Athenian  life,  and  the  Athenian  government  of  Lemnoa),  and  the 
whole  of  the  For  Euxenippus  (e.  ^30,  aioeuiciassictMon  (t<rB77(X'aior 
state  prosecutions),  were  found  in  a  tomb  at  Thebes  in  Egypt,  and 
in  1856  a  considerable  portion  of  a  Myot  trvri^un,^  a  Ptttteral  Oration 
over  Leosthenes  and  his  comrades  who  had  lailen  in  the  Lamian  war, 
the  best  extant  specimen  of  epideictic  oratory  (sec  Babington, 
Churchill).  Towards  the  end  of  the  century  further  discoveries 
were  made  of  the  conclusion  of  the  speech  Agairist  PhiUppidts 
(dealing  with  a  fpo^i)  rapavinuy,  or  indictment  for  the  proposal  of 
an  unconstitutional  measure,  arising  out  of  the  disputes  of  the 
Macedonian  and  anti-Macedoniannartiesat  Athens),  ana  of  the  whole 
of  the  Against  Athtnogenes  (a  perfumer  accused  of  fraud  in  the  sale 
of  his  business).  These  have  been  edited  by  F.  G.  Kenyon  (1893). 
An  important  speech  that  is  lost  is  the  Deliacus  (frags.  67-75,  Blass) 
on  the  presidency  of  the  Delian  temple  claimed  by  both  Athena  and 
Delos,  which  was  adjudged  by  the  Amphictyons  to  Athens. 

On  Hypereides  generally  see  pseudo-Plutarch,  Decern  oratorum 
vilae;  F.  Blass,  AUische  Beredsamkeit.  iii.;  R.  C.  Jebb,  Allic 
Orators,  ii.  381.  A  full  list  of  editions  and  articles  is  given  in  F. 
Blass,  Hypiridis  orationes  sex  cum  celerarutn  fragmenlis  (i894i 
Teubner  series),  to  which  may  be  added  I.  Bassi,  Le  Quatlro  Orationi 
di  Iperide  (introduction  and  notes,  1888),  and  I.  E.  Sandys  in 
Classical  Review  (January  1895)  (a  review  of  the  editions  of  Kenyon 
and  Blass).  For  the  discourse  against  Athenogeaes  see  H.  Weil. 
&tiidts  sur  I'anliguiU  grecque  (1900), 

HTPBRIOH,  in  Greek  mythology,  one  of  the  Titans,  son  of 
Uranus  and  Gaea  and  father  of  Helios,  the  sun-god  (Hesiod, 
Tkeog.  134,  371;  ApoUodorus  i.  i.  a).  In  the  well-known 
passage  in  Shakespeare  {Hamiel,  i.  2;  "Hyperion  to  a  satyr," 
where  as  in  other  poets  the  vowel  -*'-  though  really  long,  is 
shortened  for  metrical  reasons)  Hyperion  is  used  for  Apollo  as 
expressive  of  the  idea  of  beauty.  The  name  is  often  used  as 
an  epithet  of  Helios,  who  is  himself  somerimes  called  simply 
Hyt>erion.  It  is  explained  as  (i)  he  who  moves  above  {yirtp-wv), 
but  the  quantity  of  the  vowel  is  against  this;  (z)  he  who  b 
above  {hrtpi-mv}.  Others  take  it  to  be  a  patronymic  in  form, 
like  Kpoviav,  Mo^Jtitv.  -—   "- 

HYPER8THENE.  a  rock-forming  mineral  belonging  to  the 
group  of  orthorhombic  pyroxenes.  It  differs  from  the  other 
members  (enstatite  [q.v.]  and  bronzite)  of  thb  group  in  containing 
a  considerable  amount  of  iron  replacing  magnesium;  the 
chemical  formula  b  (Mg,Fe)SiO,.  Distinctly  developed  crystals 
are  rare,  the  mineral  being  usually  found  as  foliated  masses 
embedded  in  those  igneous  rocks — norite,  hypersthene-andesite, 
arc. — of  which  it  forms  an  essential  constituent.  The  coarsely 
grained  labradorite-hypersthene-rock  (norite)  of  the  island  of 
St  Paul  oS  the  coast  of  Labrador  has  furnished  the  most  typical 
material;  and  for  this  reason  the  mineral  has  been  known  as 
"  Labrador  hornblende  "  or  paulitc.  The  colour  is  brownish- 
black,  and  the  pleochrism  strong;  the  hardness  is  6,  and  tlie 
specific  gravity  3-4-3'5.  On  certain  surfaces  it  displays  a  brilliant 
copper-red  metallic  sheen  or  schiller,  which  has  the  same  origin 
as  the  bronzy  sheen  of  bronzite  (q.v.),  but  is  even  more  pronounced. 
Like  bronzite,  it  is  sometimes  cut  and  polished  for  ornamental 
purposes.  (L.  J,  S.) 

HYPERTROPHY  (Gr.  &jrep,  over,  and  Tpo<tri],  nourishment), 
a  term  in  medicine  employed  to  designate  an  abnormal  increase 
in  bulk  of  one  or  more  of  the  organs  or  component  tissues  of  the 
body  (see  Pathology).  In  its  strict  sense  this  term  can  only 
be  applied  where  the  increase  aSects  the  natural  textures  of  a 
part,  and  is  not  applicable  where  the  enlargement  is  due  to  the 
presence  of  some  extraneous  morbid  formation.  Hypertrophy 
of  a  part  may  manifest  itself  either  by  simply  an  increase  in 
the  size  of  its  constituents,  or  by  this  combined  with  an  increase 
in  their  number  (hyperplasia).  In  many  instances  both  are 
associated. 
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The  conditions  giving  rise  to  hypertrophy  are  the  reverse 
oi  those  described  as  producing  Ateophy  (g.v.).  They  are 
concisely  stated  by  Sir  James  Paget  as  being  chiefly  or  only 
three,  aiunely:  (i)  the  increased  exercise  of  a  part  in  its  healthy 
functions;  (3)  an  increased  accumulation  in  the  blood  of  the 
particular  materials  which  a  part  appropriates  to  its  nutrition 
or  in  secretion;  and  (3)  an  increased  afflux  of  healthy  blood. 

IlluatratioDS  are  furnished  of  the  first  of  these  conditions  by 
the  high  development  of  muscular  tissue  under  habitual  active 
exercise;  of  the  second  in  the  case  of  obesity,  which  is  an  hyper- 
trophy of  the  fatty  tissues,  the  elements  of  which  are  furnished 
by  the  blood;  and  of  the  third  in  the  occasional  overgrowth  of 
hair  in  the  neighbourhood  of  parts  which  are  the  seat  of  infiam- 
mation.  Obviously  therefore,  in  many  instances,  h3'pertrophy 
cannot  be  regarded  as  a  deviation  from  health,  but  rather  on 
the  contrary  as  indicative  of  a  high  degree  of  nutrition  and 
physical  power.  Even  in  those  cases  where  it  is  found  associated 
with  disease,  it  b  often  produced  as  a  salutary  eflort  of  nature 
to  compensate  for  obstructions  or  other  difficulties  which  have 
arisen  in  the  system,  and  thus  to  ward  off  evil  consequences. 
No  better  example  of  this  can  be  seen  than  in  the  case  of  certain 
forms  of  heart  disease,  where  from  defect  at  some  of  the  natural 
orifices  of  that  organ  the  onward  fiow  of  the  blood  is  interfered 
with,  and  would  soon  give  rise  to  serious  embarrassment  to  the 
circulation,  were  it  not  that  behind  the  seat  of  obstruction 
the  heart  gradually  becomes  hypertrophied,  and  thus  acquires 
gzeater  propelling  power  to  overcome  the  resistance  in  front. 
Again,  it  has  been  noticed,  in  the  case  of  certain  double  organs 
such  as  the  kidneys,  that  when  one  has  been  destroyed  by  disease 
the  other  has  become  hypertrophied  to  such  a  degree  as  enables 
it  to  discharge  the  functions  of  both. 

Hypertrophy  may,  however,  in  certain  circumstances  con- 
stitute a  disease,  as  in  goitre  and  elephantiasis  iq.v.),  and  also 
in  the  case  of  certain  tumours  and  growths  (such  as  cutaneous 
excrescences,  fatty  tumours,  mucous  polypi,  &c.),  which  are 
simply  enlargements  of  normal  textures.  Hypertrophy  does 
not  in  all  cases  involve  an  increase  in  bulk;  for,  just  as  in 
atrophy  there  may  he  no  diminution  in  the  size  of  the  affected 
organ,  so  in  hypertrophy  there  may  be  no  increase.  This  is 
apt  to  be  the  case  where  certain  only  of  the  elements  of  an  organ 
undergo  increase,  while  the  others  remain  unaffected  or  are 
actually  atrophied  by  the  pressure  of  the  hypertrophied  tissue, 
as  is  seen  in  the  disease  known  as  cirrhosis  of  the  hver. 

A  spurious  hypertrophy  is  observed  in  the  rare  disease  to  which 
G .  B.  Duchenne  applied  the  name  of  pseudo-hyperlrophic  paralysis. 
This  ailment,  which  appears  to  be  confined  to  children,  consists 
essentially  of  a  progressive  loss  of  power  accompanied  with  a 
remarkable  enlargement  of  certain  muscles  or  groups  of  muscles, 
mcFTe  rarely  of  the  whole  musciolar  system.  This  increase  of 
bulk  is,  however,  not  a  true  hypertrophy,  but  rather  an  excessive 
development  of  connective  tissue  in  the  substance  of  the  muscles, 
the  proper  texture  of  which  tends  in  consequence  to  undergo 
atrophy  or  degeneration.  The  appearance  presented  by  a  child 
suffering  from  this  disease  is  striking.  The  attitude  and  gait 
are  remarkably  altered,  the  child  standing  with  shoulders  thrown 
back,  small  of  the  back  deeply  curved  inwards,  and  legs  wide 
apart,  while  walking  is  accompanied  with  a  pecuUar  swinging 
or  rocking  movement.  The  calves  of  the  legs,  the  buttocks, 
the  muscles  of  the  back,  and  occasionally  other  muscles,  are 
seen  to  be  unduly  enlarged,  and  contrast  strangely  with  the 
general  feebleness.  The  progress  of  the  disease  is  marked  by 
increasing  failure  of  locomotory  power,  and  ultimately  by  com- 
plete paralysis  of  the  limbs.  The  malady  is  little  amenable  to 
treatment,  and,  although  often  prolonged  for  years,  generally 
proves  fatal  before  the  period  of  maturity. 

HTPNOnSM,  a  term  now  in  general  use  as  covering  all  that 
pertains  to  the  art  of  inducing  the  hypnotic  state,  or  hypnosis, 
and  to  the  study  (rf  that  state,  its  conditions,  peculiarities  and 
effects.  Hypnosis  is  a  condition,  aUied  to  normal  sleep  (Gr. 
Owvoi),  which  can  be  induced  in  a  large  majority  of  normal 
i:>erson3.  Its  most  characteristic  and  constant  symptom  is 
the   increased  suggestibility  of  the  subject  (see  Suggestion). 
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Other  symptoms  are  very  varied  and  differ  widely  in  different 
subjects  and  in  the  same  subject  at  different  times.  There  can 
be  no  doubt  that  the  increased  suggestibility  and  all  the  other 
symptoms  of  hypnosis  imply  some  abnormal  condition  of  the 
brain  of  a  temporary  and  harmless  nature.  It  would  seem 
that  in  all  ages  and  in  almost  all  countries  individuals  have 
occasionally  fallen  into  abnormal  states  of  mind  more  or  less 
closely  resembling  the  hypnotic  state,  and  have  thereby  excited 
the  superstitious  wonder  of  their  fellows.  In  some  cases  the 
state  has  been  deliberately  induced,  in  others  it  has  appeared 
spontaneously,  generally  under  the  inffuence  of  some  emotional 
excitement.  The  most  famihar  of  these  allied  states  is  the 
somnambulism  or  sleep-walking  to  which  some  persons  seem  to 
be  hereditarily  disposed.  Of  a  rather  different  type  are  the 
states  of  ecstasy  into  which  religious  enthusiasts  have  occasion- 
ally fallen  and  which  were  especially  frequent  among  the  peoples 
of  Europe  during  the  middle  ages.  While  in  this  condition 
individuals  have  appeared  to  he  insensitive  to  all  impressions 
made  on  their  sense-organs,  even  to  such  as  would  escite  acute 
pain  in  normal  persons,  have  been  capable  of  maintaining  rigid 
postures  for  long  periods  of  time,  have  experienced  vivid 
hallucinations,  and  have  produced,  through  the  power  of  the 
imagination,  extraordinary  organic  changes  in  the  body,  such 
as  the  bloody  stigmata  on  the  hands  and  feet  in  several  ti-ell- 
attested  instances.  It  has  been  proved  in  recent  years  that 
effects  of  all  these  kinds  may  be  produced  by  hypnotic  suggestion. 
Different  again,  but  closely  paralleled  by  some  subjects  in  hyp- 
nosis, is  the  state  of  lotah  into  which  a  certain  proportionof 
persons  of  the  Malay  race  are  liable  to  fall.  These  persons,  if 
their  attention  is  suddenly  and  forcibly  drawn  to  any  other 
person,  will  begin  to  imitate  his  every  action  and  attitude,  and 
may  do  so  in  spite  of  their  best  efforts  to  restrain  their  imitative 
movements.  Among  the  half-bred  French- Canadians  of  the 
forest  regions  of  Canada  occur  individuals,  known  as  "jumpers," 
who  are  hable  to  fall  suddenly  into  a  similar  state  of  abject 
imitativeness,  and  the  same  peculiar  behaviour  has  been  observed 
among  some  of  the  remote  tribes  of  Siberia. 

The  deliberate  induction  of  states  identical  with,  or  closely 
allied  to,  hypnosis  is  practised  by  many  barbarous  and  savage 
peoples,  generally  for  ceremonial  purposes.  Thus,  certain 
dervishes  of  Algiers  are  said  to  induce  in  themselves,  by  the  aid 
of  the  sound  of  drums,  monotonous  songs  and  movements,  a 
state  in  which  they  are  insensitive  to  pain,  and  a  similar  practice 
of  religious  devotees  is  reported  from  Tibet.  Perhaps  the  most 
marvellous  achievement  among  well-attested  cases  of  this  sort 
is  that  of  certain  yogis  of  Hindustan;  by  long  training  and 
practice  they  seem  to  acquire  the  power  of  arresting  almost 
completely  all  their  vital  functions.  An  intense  effort  of  abstrac- 
tion from  the  impressions  of  the  outer  world,  a  prolonged  fixation 
of  the  eyes  upon  the  nose  or  in  some  other  strained  position  and 
a  power  of  greatly  slowing  the  respiration,  these  seem  to  be 
important  features  of  their  procedure  for  the  attainment  of  their 
abnormal  States. 

In  spite  of  the  wide  distribution  in  time  and  space,  and  the 
not  very  infrequent  occurrence,  of  these  instances  of  states 
identical  with  or  allied  to  hypnosis,  some  three  centuries  of 
enthusiastic  investigation  and  of  bitter  controversywere required 
to  establish  the  occurrence  of  the  hypnotic  state  among  the  facts 
accepted  by  the  world  of  European  science.  Scientific  interest 
in  them  may  be  traced  back  at  least  as  far  as  the  end  of  the  i6th 
century.  Paracelsus  had  founded  the  "  sympathetic  system  " 
of  medicine,  according  to  which  the  stars  and  other  bodies, 
especially  magnets,  influence  men  by  means  of  a  subtle  emanation 
or  fluid  that  pervades  all  space.  J.  B.  van  Helraont,  a  dis- 
tinguished man  of  science  of  die  latter  part  of  the  i6th  century, 
extended  this  doctrine  by  teaching  that  a  similar  magnetic  fluid 
radiates  from  men,  and  that  it  can  be  guided  by  their  wills  to 
influence  directly  the  minds  and  bodies  of  others.  In  the  middle 
of  the  17th  century  there  appeared  in  England  several  persons 
who  claimed  to  have  the  power  of  curing  diseases  by  stroking 
with  the  hand.  Notable  amongst  these  was  Valentine  Greatrak^ 
of  Affane,  in  the  county  of  Waterford,  Ireland, 
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February  1638,  and  who  attracted  great  attention  in  England 
by  his  supposed  power  of  curing  the  king's  evii,  or  scrofula. 
Many  of  the  most  distinguished  scientific  and  theological  men 
of  the  day,  such  as  Robert  fioyle  and  R.  Cudwonh,  witnessed 
and  attested  the  cures  supposed  to  be  eflected  by  Greatrakes, 
and  thousands  of  sufferers  crowded  to  him  from  all  parts  of 
the  kingdom.  About  the  middle  of  the  i8th  century  John  Joseph 
Gassner,  a  Roman  Catholic  priest  in  Swabia,  took  up  the  notion 
that  the  majority  of  diseases  arose  from  demoniacal  possession, 
and  could  only  be  cured  by  exorcism.  His  method  was  un- 
doubtedly similar  to  that  afterwards  followed  by  Mesmer  and 
others,  and  he  had  an  estraordinaiy  influence  over  the  nervous 
systems  of  his  patients.  Gassner,  however,  believed  hb  power 
to  be  altogether  supernatural. 

But  it  was  not  until  the  latter  part  of  the  i8th  century  that 
the  doctrine  of  a  magnetic  fluid  excited  great  popular  interest 
and  became  the  subject  of  fierce  controversy  in  the  scientific 
world.  F.  A.  Mesmer  (q.v.),  a  physician  of  Vienna,  was  largely 
instrumental  in  bringing  the  doctrine  into  prominence.  He 
developed  it  by  postulating  a  specialized  variety  of  magnetic 
fluid  which  be  called  animal  maptelism;  and  he  claimed  to  be 
able  to  cure  many  diseases  by  means  of  this  animal  magnetism, 
teaching,  also,  that  it  may  be  imparted  to  and  stored  up  in  inert 
objects,  which  are  thereby  rendered  potent  to  cure  disease. 

It  would  seem  that  Mesmer  himself  was  not  acquainted  with 
the  artificial  somnambulism  which  for  nearly  a  century  was  called 
mesmeric  or  magnetic  sleep,  and  which  is  now  familiar  as  hypnosis 
of  a  well-marked  degree.  It  was  observed  and  described  about 
the  year  1780  by  the  marquis  de  Puys£gnr,  a  disciple  of  Mesmer, 
who  showed  that,  while  subjects  were  in  this  state,  not  only  could 
some  of  their  diseases  be  cured,  but  also  their  movements  could 
be  controlled  by  the  "  magnetizer,"  and  that  they  usually 
remembered  nothing  of  the  events  of  the  period  of  sleep  when 
restored  to  normal  consciousness.  These  are  three  of  the  most 
important  features  of  hypnosis,  and  the  modem  study  of  hypnot- 
ism may  therefore  be  said  to  have  been  initiated  at  this  date  by 
Puys£gur.  For,  though  it  is  probable  that  this  state  bad  often 
been  induced  by  the  earlier  magnetists,  they  had  not  recognized 
that  the  peculiar  behaviour  of  their  patients  resulted  from  their 
being  plunged  into  this  artificial  sleep,  but  had  attributed  all 
the  symptoms  they  observed  to  the  direct  physical  action  of 
external  agents  upon  the  patients. 

The  success  of  Mesmer  and  hb  disciples,  especially  great  in 
the  fashionable  world,  led  to  the  appointment  in  Paris  of  a 
royal  commission  for  the  investigation  of  their  claims.  The 
commission,  which  included  men  of  great  eminence,  notably 
A,  L.  Lavoisier  and  Benjamin  Franklin,  reported  in  the  year 
1784  that  it  could  not  accept  the  evidence  for  the  existence  of 
the  magnetic  fluid;  but  it  did  not  express  an  opinion  as  to  the 
reality  of  the  cures  said  to  be  effected  by  its  means,  nor  as  to  the 
nature  of  the  magnetic  sleep.  This  report  and  the  social  up- 
heavals of  the  following  years  seem  to  have  abolished  the  public 
interest  in  "  animal  magnetism  "  for  the  space  of  one  generation; 
after  which  Alexandre  Bertraud,  a  Parisian  physician,  revived 
it  by  his  acute  investigations  and  interpretations  of  the  pheno- 
mena. Bertrand  was  the  first  to  give  an  explanation  of  the  facts 
of  the  kind  that  is  now  generally  accepted.  He  exhibited  the 
affinity  of  the  "  magnetic  sleep  "  to  ordinary  somnambulism,  and 
he  taught  that  the  peculiar  eSects  are  to  be  regarded  as  due  to  the 
suggestions  of  the  operator  working  themselves  out  in  the  mind 
and  body  of  the  "  magnetized  "  subject,  i.e.  he  regarded  the 
influence  of  the  magnetizer  as  exerted  in  the  first  instance  on 
the  mind  of  the  subject  and  only  indirectly  through  the  mind 
upon  the  body.  Shortly  after  this  revival  of  public  interest, 
namely  in  the  year  183 1 ,  a  committee  of  the  Academy  of  Medicine 
of  Paris  reported  favourably  upon  "magnetism"  as  a  thera- 
peutic agency,  and  before  many  years  had  elapsed  it  was 
extensively  practised  by  the  physicians  of  all  European  countries, 
with  few  exceptions,  of  which  England  was  the  most  notable. 
Most  of  the  practitioners  of  this  period  adhered  to  the  doctrine 
of  the  magnetic  fluid  emanating  from  the  operator  to  bis  patient, 
and  the  acceptance  of  this  doctrine  was  commonly  rombined 


with  belief  in  phrenology,  astrology  and  the  influence  of  metals 
and  magnets,  externally  applied,  in  curing  disease  and  in  pro- 
ducing a  variety  of  strange  sensations  and  other  afiections  of  the 
mind.  These  beliefs,  claiming  to  rest  upon  carefully  observed 
facts,  were  given  a  new  elaboration  and  a  more  imposing  claim 
to  be  scientifically  established  by  the  doctrine  of  odylic  Jorce 
propounded  by  Baron  Karl  von  Reichenbacb.  In  this  mass 
of  ill-based  assertion  and  belief  the  valuable  truths  of  "  animal 
magnetism  "  and  the  psychological  explanations  of  them  given 
by  Bertrand  were  swamped  and  well-nigh  lost  sight  of.  For  it 
was  this  seemingly  inseparable  association  between  the  facts  of 
hypnotism  and  these  bizarre  practices  and  baseless  beliefs  that 
blinded  the  larger  and  more  sober  part  of  the  scientific  world, 
and  led  them  persistently  to  assert  that  all  this  group  of  alleged 
phenomena  was  a  mass  of  quackery,  fraud  and  superstition. 
And  the  fact  that  magnetism  was  practised  for  pecuniary  gain, 
often  in  a  shameless  manner,  by  exponents  who  claimed  to  cure 
by  its  means  every  conceivable  ill,  rendered  this  attitude  on  the 
part  of  the  medical  profession  inevitable  and  perhaps  excusable, 
though  not  justifiable.  It  was  owing  to  this  baleful  assodadon 
that  John  Elliotson,  one  of  the  leading  London  physicians  of  that 
time,  who  became  an  ardent  advocate  of  "  magnetism  "  and  who 
founded  and  edited  the  Zoist  in  the  interests  of  the  subject, 
was  driven  out  of  the  profession.  This  association  may  perhaps 
be  held,  also,  to  excuse  the  hostile  atritude  of  the  mediul 
profession  towards  James  Esdaile,  a  surgeon,  who,  practising 
in  a  government  hospital  in  Calcutta  among  the  natives  of  India, 
performed  many  major  operations,  such  as  the  amputation  of 
limbs,  painlessly  and  with  the  most  excellent  results  by  aid  of 
the  "  magnedc  "  sleep.  For  both  Elliotson  and  Esdaile,  thou^ 
honourable  practirioners,  accepted  the  doctrine  of  the  "  magneUc" 
fluid  and  many  of  the  erroneous  beliefs  that  commonly  were 
bound  up  with  it. 

In  1841  James  Braid,  a  surgeon  of  Manchester,  rediscovered 
independently  Bertrand 's  physiological  and  psychological  ex- 
planations of  the  facts,  carried  them  further,  and  placed 
"  hypnotism,"  as  he  named  the  study,  on  a  sound  basis.  Braid 
showed  that  subjects  in  "  magnetic  "  sleep,  far  from  being  in  a 
profoundly  insensitive  condition,  are  often  abnormally  susceptible 
to  impressions  on  the  senses,  and  showed  that  many  of  the 
peculiarities  of  their  behaviour  were  due  to  suggestions,  made 
verbally  or  otherwise,  but  unintentionally,  by  the  operator  or 
by  onlookers. 

It  seems,  on  looking  back  on  the  history  of  hypnotism,  that  at 
this  time  it  was  in  a  fair  way  to  secure  general  recognition  as  a 
most  interesting  subject  of  psychological  study  and  a  valuable 
addition  to  the  resources  of  the  pbysidan.  But  it  was  destined 
once  more  to  be  denied  its  rights  by  official  science  and  to  fall 
back  into  disrepute.  This  was  due  to  the  coincidence  about  the 
year  1848  of  two  events  of  some  importance,  namely — the  dis- 
covery of  the  anaesthetic  properties  of  chloroform  and  the  sudden 
rise  of  modern  spiritualism.  The  former  afforded  a  very  con- 
venient substitute  for  the  most  obvious  practical  af^Ucation 
of  hypnotism,  the  production  of  anaesthesia  during  surgical 
operations;  the  latter  involved  it  once  more  in  a  mass  of  fraud 
and  superstiUon,  and,  for  the  popular  mind,  drove  it  back  to  the 
region  of  the  marvellous,  the  supernatural  and  the  dangerous, 
made  it,  in  fact,  once  more  a  branch  of  the  black  art. 

From  this  time  onward  there  took  place  a  gradual  differentia- 
tion of  the  "  animal  magnetism  "  of  the  iSth  century  into  two 
diverging  branches,  hypnotbm  and  spiritualism,  two  branches 
which,  however,  are  not  yet  entirely  separated  and,  perhaps, 
never  will  be.  At  the  same  time  the  original  system  of  "  animal 
magnetism  "  has  lived  on  in  an  enfeebled  condition  and  is  now 
very  nearly,  though  not  quite,  extinct. 

In  the  development  of  hypnotism  since  the  time  of  Braid  we 
may  distinguish  three  lines,  the  physiological,  the  psychological 
and  the  pathological.  The  last  may  be  dismissed  in  a  few  words. 
Its  principal  representative  was  J.  M.  Charcot,  who  taught  at 
the  Salpfitri^re  in  Paris  that  hypnosis  is  essentially  a  symptom 
of  a  morbid  condition  of  hysteria  or  hystero-epitepsy.  This 
doctrine,  which,  owing  to  the  great  repute  enjoyed  by  Charcqt, 
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has  done  much  to  retard  the  application  of  hypnotism,  is  now 
completely  discredited.  The  workers  of  the  physiolt^cal  party 
attached  special  importance  to  the  fixation  of  the  eyes,  or  to 
other  forms  of  long  continued  and  monotonous,  or  violent,  sensory 
stimulation  in  the  induction  of  hypnosis.  They  believed  that  by 
acting  on  the  senses  in  these  ways  they  induced  a  peculiar  con- 
dition of  the  nervous  system,  which  consisted  in  the  temporary 
abolition  of  the  cerebral  functions  and  the  consequent  reduction 
of  the  subject  to  machine-like  unconscious  automatism.  The 
leading  exponent  of  this  view  was  R.  Heidenhain,  professor  of 
physiology  at  Breslau,  whose  experimental  investigations  played 
a  large  part  in  convincing  the  scientific  world  of  the  genuineness 
of  the  leading  symptoms  of  hypnosis.  The  purely  psychological 
doctrine  of  hypnosis  puts  aside  all  physical  and  physiological  in- 
fluences and  effects  as  of  but  Uttle  or  no  importance,  and  seeks 
a  psychological  explanation  of  the  induction  of  hypnosis  and  of 
all  the  phenomena.  This  dates  from  1884,  when  H.  Bemheim, 
professor  of  medicine  at  Nancy,  published  his  work  De  la  Sugges- 
lion  (republished  in  1887  with  a  second  part  on  the  therapeutics 
of  hypnotism).  Beroheim  was  led  to  the  study  of  hypnotism 
by  A.  A.  Li6beault,  who  for  twenty  years  had  used  it  very 
largely  and  successfully  in  his  general  practice  among  the  poor 
of  Nancy.  Lifbeault  rediscovered  independently,  and  Bemheim 
made  known  to  the  world  the  truths,  twice  previously  discovered 
and  twice  lost  sight  of,  that  expectation  is  a  most  important 
factor  in  the  induction  of  hypnosis,  that  increased  suggestibility 
is  its  essential  symptom,  and  that  in  general  the  operator  works 
upon  his  patient  by  mental  influences.  Although  they  went  too  far 
in  the  direction  of  ignoring  the  peculiarity  of  the  state  <rf  the  brain 
in  hypnosis  and  the  predisposing  effect  of  monotonous  sensory 
stimulation,  and  in  seeking  to  identify  hypnosis  with  normal 
sleep,  the  views  of  the  Nancy  investigators  have  prevailed,  and 
are  now  in  the  main  generally  accepted.  Their  methods  of  verbal 
suggestion  have  been  adopted  by  leading  physicianB  in  almost 
all  civilized  countries  and  have  been  proved  to  be  efficacious 
in  the  rdief  of  many  disorders;  and  as  a  method  of  psychological 
investigation  hypnotism  has  proved,  especially  in  the  hands  of 
the  late  Ed.  Gumey,  of  DrPierreJanet  and  of  other  investigators, 
actable  of  throwing  much  light  on  the  constitution  of  the  mind, 
has  opened  up  a  number  of  problems  of  the  deepest  interest, 
and  has  done  more  than  any  other  of  the  many  branches  of 
modern  psychology  to  show  the  limitations  and  comparative 
barrenness  of  the  old  psychology  that  relied  on  introspection 
alone  and  figured  as  a  department  of  general  philosophy.  In 
England,  "  always  the  last  to  enter  into  the  general  movement 
of  the  European  mind,''  the  prejudice,  incredulity  and  ignorant 
misrepresentation  with  which  hypnotism  has  everywhere 
been  received  have  resisted  its  progress  more  stubbornly  than 
ebewhere;  but  even  in  England  its  reality  and  its  value  as  a 
therapeutic  agent  have  at  last  been  officially  recognized.  In 
1893,  just  fifty  years  after  Braid  clearly  demonstrated  the  facts 
and  published  explanations  of  them  almost  identical  with  those 
now  accepted,  a  committee  of  the  British  Medical  Association 
reported  favourably  upon  hypnotism  after  a  searching  investiga- 
tion; it  is  now  regularly  employed  by  a  number  of  physicians  of 
high  stajiding,  and  the  formation  in  iporof  "The  Medical  Society 
for  the  Study  of  Suggestive  Therapeutics  "  shows  that  the  footing 
it  has  gained  is  likely  to  be  made  good. 

Induction  0/  Hypnosis. — It  has  now  been  abundantly  proved 
that  hypnosis  can  be  induced  in  the  great  majority  of  normal 
persons,  provided  that  they  willingly  submit  themselves  to  the 
process.  Several  of  the  most  experienced  operators  have  suc- 
ceeded in  hypnotizing  more  than  90%  of  the  cases  they  have 
attempted,  and  most  of  them  are  agreed  that  failure  to  induce 
bypnosb  in  any  case  is  due  either  to  lacl^  of  skill  and  tact  on 
the  part  of  the  operator,  or  to  some  unfavourable  mental  con- 
dition of  the  subject.  It  has  often  been  said  that  some  races  or 
peoples  are  by  nature  more  readily  hypnotizable  than  others; 
of  the  French  people  especially  this  has  been  maintained.  But 
tbere  is  no  sufficient  ground  for  this  statement.  The  differences 
tba-t  undoubtedly  obtain  between  piopulations  of  different 
regions  in  respect  to  the  ease  or  difficulty  with  which  a  large 


proportion  of  all  persons  can  be  hypnotized  are  sufficiently 
explained  by  the  differences  of  the  attitude  of  the  public  towards 
hypnotism;  in  France,  e.;.,  and  especially  in  Nancy,  hypnotbm 
has  been  made  known  to  the  pubhc  chiefly  as  a  recognized 
auxiliary  to  the  better  known  methods  of  medical  treatment, 
whereas  in  England  the  medical  profession  has  allowed  the  public 
to  make  acquaintance  with  hypnotism  through  the  medium  of 
disgusting  stage-performances  whose  only  object  was  to  raise  a 
laugh,  and  has,  with  few  exceptions,  joined  in  the  general  chorus 
of  condemnation  and  mistrust.  Hence  in  France  patients 
submit  themselves  with  confidence  and  goodwill  to  hypnotic 
treatment,  whereas  in  England  it  is  still  necessary  in  most  cases 
to  remove  an  ill-based  prejudice  before  the  treatment  can  be 
undertaken  with  hope  of  success.  For  the  confidence  and  good- 
will of  the  patient  are  almost  essential  to  success,  and  even  after 
hypnosis  has  been  induced  on  several  occasions  a  patient  may 
be  so  influenced  by  injudicious  friends  that  he  cannot  again 
be  hypnotized  or,  if  hypnotized,  is  much  lew  amenable  to  the 
power  of  suggestion.  Various  methods  of  hypnotization  are 
current,  but  most  practitioners  combine  the  methods  of  Braid 
and  of  Bemheim.  After  asking  the  patient  to  resign  himself 
passively  into  their  hands,  and  after  seating  him  in  a  comfort- 
able arm-chair,  they  direct  him  to  fix  his  eyes  upon  some  small 
object  held  generally  in  such  a  position  that  some  slight  muscular 
strain  is  involved  in  maintaining  the  fixation;  they  then  suggest 
to  him  verbally  the  idea  or  expectation  of  sleep  and  the  sensa- 
tions that  normally  accompany  the  on9oming  of  sleep,  the  heavi- 
ness of  the  eyes,  the  slackness  of  the  limbs  and  so  forth;  and 
when  the  eyes  show  signs  of  fatigue,  they  either  close  them 
by  gentle  pressure  or  tell  the  subject  to  close  them.  Many  also 
pass  their  hands  slowly  and  regularly  over  the  face,  with  or 
without  contact.  The  old  magnetisers  attached  great  importance 
to  such  "  passes,"  believing  that  by  them  the  "  magnetic  fluid  " . 
was  imparted  to  the  patient;  but  it  seems  clear  that,  in  so  far 
as  they  contribute  to  induce  hypnosis,  it  is  in  their  character 
merely  of  gentle,  monotonous,  sensory  stimulations.  A  well- 
disposed  subject  soon  falls  into  a  drowsy  state  and  tends  to  pass 
into  natural  sleep;  but  by  speech,  by  passes,  or  by  manipulating 
his  hmbs  the  operator  keeps  in  touch  with  him,  keeps  his  waning 
attention  open  to  the  impressions  he  himself  makes.  Most  sub- 
jects then  find  it  difficult  or  impossible  to  open  their  eyes  or  to 
make  any  other  movement  which  is  forbidden  or  said  to  be 
impossible  by  the  operator,  although  they  may  be  fully  conscious 
of  all  that  goes  on  about  them  and  may  have  the  conviction  that 
if  they  did  but  make  an  effort  they  could  break  the  spell.  This 
is  a  light  stage  of  hypnosis  beyond  which  some  subjects  can 
hardly  be  induced  to  pass  and  beyond  which  few  pass  at  the  first 
attempt.  But  on  successive  occasions,  or  even  on  the  first 
occasion,  a  favourable  subject  passes  into  deeper  stages  of 
hypnosis.  Many  attempts  have  been  made  to  distinguish  clearly 
marked  and  constantly  occurring  stages.  But  it  seems  now  clear 
that  the  complex  of  symptoms  displayed  varies  in  aJI  cases  with 
the  idiosyncrasies  of  the  subject  and  with  the  methods  adopted 
by  the  operator.  In  many  subjects  a  waxy  rigidity  of  the  lunbs 
appears  spontaneously  or  can  be  induced  by  suggestion;  the 
limbs  then  retain  for  long  periods  without  fatigue  any  position 
given  them  by  the  operator.  The  most  susceptible  subjects 
pass  into  the  stage  known  as  artificial  somnambulism.  In  this 
condition  they  continue  to  respond  to  all  suggestions  made  by 
the  operator,  but  seem  as  insensitive  to  all  other  impressions  as  a 
person  in  profound  sleep  or  in  coma;  and  on  awaking  from  this 
condition  they  are  usually  obhvious  of  all  that  they  have  heard, 
said  or  done  during  the  somnambulistic  period.  When  in  this 
last  condition  patients  are  usually  more  profoundly  influenced  by 
suggestions,  especially  post -hypnotic  suggestions,  than  when  in 
the  lighter  stages;  but  the  lighter  stages  suffice  for  the  pro- 
duction of  many  therapeutic  eflects.  When  a  patient  is  com- 
pletely hypnotized,  his  movements,  bis  senses,  his  ideas  and,  to 
some  extent,  even  the  organic  processes  over  which  he  has  no 
voluntary  control  become  more  or  less  completely  subject  to 
the  suggestions  of  the  operator;  and  usually  be  is  responsive 
to  the  operator  atone  (rapport)  unless  he  is  instructed  by  the 
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latter  to  respond  also  to  the  suggestions  of  other  persons.  If 
left  to  himself  the  hypnotized  subject  will  usually  awake  to  his 
normal  state  after  a  period  which  is  longer  in  proportion  to  the 
depth  of  hypnosis;  and  the  deeper  stages  seem  to  pass  over  into 
normal  sleep.  The  subject  can  in  almost  every  case  be  brought 
quickly  back  to  the  normal  state  by  the  verbal  command  of  the 

The  Principal  Effects  produced  by  Suggestion  dvring  Hypnosis. — 
The  subject  may  not  only  be  rendered  incapable  of  contracting 
any  of  the  muscles  of  the  voluntary  system,  but  may  also  be 
made  to  use  them  with  extraordinarily  great  or  sustained  force 
(though  by  no  means  in  all  cases).  He  can  with  difhculty  refrain 
from  performing  any  action  commanded  by  the  operator,  and 
usually  carries  out  any  simple  command  without  hesitation. 
Any  one  of  the  sense-organs,  or  any  sensory  region  such  as  the 
skin  or  deep  tissues  of  one  limb  may  be  rendered  anaesthetic  by 
verbal  suggestion,  aided  perhaps  by  some  gentle  manipulation 
of  the  part.  On  this  fact  depends  the  surgical  application  of 
hypnotism.  Sceptical  observers  are  always  inclined  to  doubt  the 
genuineness  of  the  anaesthesia  produced  by  a  mere  word  of 
command,but  the  number  of  surgical  operations  performed  under 
hypnotic  anaesthesia  suffices  to  put  its  reality  beyond  all  ques- 
tion. A  convincing  experiment  may,  however,  be  made  on 
almost  any  good  subject.  Anaesthesia  of  one  eye  may  be 
suggested  and  its  reality  tested  in  the  fallowing  way.  Anaesthesia 
of  the  left  eye  may  be  suggested,  and  the  subject  be  instructed  to 
Ex  his  gaze  on  a  distant  point  and  to  give  some  signal  as  soon 
as  he  sees  the  operator's  finger  in  the  peripheral  field  of 
view.  The  operator  then  brings  his  finger  slowly  from  behind 
and  to  the  right  forwards  towards  the  subject's  line  of  sight. 
The  subject  signals  as  soon  as  it  crosses  the  normal  temporal 
boundary  of  the  field  of  view  of  the  right  eye.  The  operator  then 
brings  his  finger  forward  from  a  point  behind  and  to  the  left  of 
the  subject's  head.  The  subject  allows  it  to  cross  the  monocular 
field  of  the  left  eye  and  signals  only  when  the  finger  enters  the 
field  of  vision  of  the  right  eye  across  its  nasal  boundary.  Since 
tew  persons,  other  than  physiologists  or  medical  men,  are  aware 
of  the  relations  of  the  boundaries  of  the  monocular  and  binocular 
fields  of  vision,  the  success  of  this  experiment  aSords  proof  that 
the  finger  remains  invisible  to  the  subject  during  its  passage 
across  the  monocular  field  of  the  left  eye.  The  abolition  of  pain, 
especially  of  neuralgias,  the  pain  of  rheumatic  and  other  in- 
flammations, which  ia  one  of  the  most  valuable  applications  of 
hypnotism,  is  an  effect  closely  allied  to  the  production  of  such 
anaesthesia. 

It  has  often  been  stated  that  in  hypnosis  the  senses  may  be 
rendered  extraordinarily  acute  or  hyperaesthctic,  so  that  im- 
pressions too  faint  to  aSect  the  senses  of  the  normal  person 
may  be  perceived  by  the  hypnotized  subject;  but  in  view  of  the 
fact  that  most  observers  are  ignorant  of  the  normal  limits  of 
sensitivity  and  discrimination,  a] I  such  statements  must  be 
received  with  caution,  until  we  have  more  convincing  evidence 
than  has  yet  been  brought  forward. 

Positive  and  Negative  HaUucinations  are  among  the  most 
striking  effects  of  hypnotic  suggestion.  A  good  subject  may  be 
made  to  experience  an  hallucinatory  perception  of  almost  any 
object,  the  more  easily  the  less  unusual  and  out  of  harmony 
with  the  surroundings  is  the  suggested  object.  He  may,  e.g., 
be  given  a  blank  card  and  asked  if  he  thinks  it  a  good  photograph 
of  himself.  He  may  then  assent  and  describe  the  photograph  in 
some  detail,  and,  what  is  more  astonishing,  he  may  pick  out  the 
card  as  the  one  bearing  the  photograph,  after  it  has  been  mixed 
with  other  simitar  blank  cards.  This  seems  to  be  due  to  the  part 
played  by  points  de  repire,  insignificant  details  of  surface  or 
texture,  which  serve  as  an  objective  basis  around  which  the 
hallucinatory  image  is  constructed  by  the  pictorial  imagination 
of  the  subject.  A  negative  hallucination  may  be  induced  by 
telling  the  subject  that  a  certain  object  or  person  is  no  longer 
present,  when  he  ignores  in  every  way  that  object  or  person. 
This  is  more  puzzling  than  the  positive  hallucination  and  will  be 
referred  to  again  in  discussing  the  theory  of  hypnosis.  Both 
kinds  of  hallucination  tend  to  be  systematically  and  logically 


developed;  if,  e.g.,  the  subject  is  told  that  a  certain  person  is  no 
longer  visible,  he  may  become  insensitive  to  impressions  made  on 

any  sense  by  that  person. 

Delusions,  or  false  beUefs  as  to  their  present  situation  or 
past  experiences  may  be  induced  in  many  subjects.  On  being 
assured  that  he  is  some  other  person,  or  that  he  b  in  some 
strange  situation,  the  subject  may  accept  the  suggestion  and 
adapt  his  behaviour  with  great  histrionic  skill  to  the  induced 
delusion.  It  is  probable  that  many,  perhaps  all,  subjects  are 
vaguely  aware,  as  we  sometimes  are  in  dreams,  that  the  delusions 
and  hallucinations  they  experience  are  of  an  unreal  nature. 
In  the  lighter  stages  of  hypnosis  a  subject  usually  remembers 
the  events  of  his  waking  life,  but  in  the  deeper  stages  he  is  apt, 
while  remembering  the  events  of  previous  hypnotic  periods,  to  be 
incapable  of  recalling  his  normal  life;  but  in  this  respect,  as  also 
in  respect  to  the  extent  to  which  on  awaking  he  remembers  the 
events  of  the  hypnotic  period,  the  suggestions  of  the  operator 
usually  play  a  determining  part. 

Among  the  organic  changes  that  have  been  produced  by 
hypnotic  suggestion  are  slowing  or  acceleration  of  the  cardiac  and 
respiratory  rhythms;  rise  and  fall  of  body-temperature  through 
two  or  three  degrees;  local  erythema  and  even  inflammation 
of  the  skin  with  vesication  or  exudation  of  small  drops  of  blood; 
evacuation  of  the  bowel  and  vomiting;  modifications  of  the 
secretory  activity  of  glands,  especially  of  the  sweat-glands. 

Post-hypnotic  Effects. — Most  subjects  in  whom  any  appreciable 
degree  of  hypnosis  can  be  induced  show  some  susceptibility  to 
post-hypnotic  suggestion,  t.e.they  may  continue  to  be  influenced, 
when  restored  to  the  fully  waking  state,  by  suggestions  made 
during  hypnosis,  more  especially  if  the  operator  suggests  that 
this  shall  be  the  case;  as  a  rule,  the  deeper  the  stage  of  hypnosis 
reached,  the  more  effective  are  post-hypnotic  suggestions.  The 
therapeutic  applications  of  hypnotism  depend  in  the  main  upon 
this  post-hypnotic  continuance  of  the  working  of  suggestions. 
If  a  subject  is  told  that  on  awaking,  or  on  a  certain  signal,  or 
after  the  lapse  of  a  given  interval  of  time  from  the  moment  of 
awaking,  he  will  perform  a  certain  action,  he  usually  feels  some 
inclination  to  carry  out  the  suggestion  at  the  appropriate  moment. 
If  he  remembers  that  the  action  has  been  suggested  to  him  he 
may  refuse  to  perform  it,  and  if  it  is  one  repugnant  to  his  moral 
nature,  or  merely  one  that  would  make  him  appear  ridiculous, 
he  may  persist  in  his  refusal.  But  if  the  action  is  of  a  dmple 
and  ordinary  nature  he  will  usually  perform  it,  remarking  that 
he  cannot  be  comfortable  till  it  is  done.  If  the  subject  was  deeply 
hypnotized  and  remembers  nothing  of  the  hypnotic  period,  he 
will  carry  out  the  post-hypnotic  suggestion  in  almost  every  case, 
no  matter  how  complicated  or  absurd  it  may  be,  so  long  as  it  is 
not  one  from  which  his  normal  self  would  be  extremely  averse; 
and  he  will  respiond  appropriately  to  the  suggested  signals, 
although  he  is  not  conscious  of  their  having  been  named;  he 
will  often  perform  the  action  in  a  very  natural  way,  and  will, 
if  questioned,  give  some  more  or  less  adequate  reason  for  it. 
Such  actions,  determined  by  post-hypnotic  suggestions  of  which 
no  conscious  memory  remains,  may  be  carried  out  even  after  the 
lapse  of  many  weeks  or  even  months.  Inhibitions  of  movement, 
anaesthesia,  positive  and  negative  hallucinations,  and  delu^ons 
may  also  be  made  to  persist  for  brief  periods  after  the  termination 
of  hypnosis;  and  organic  effects,  such  as  the  action  of  the 
bowels,  the  oncoming  of  sleep  and  the  cessation  of  pain,  may  be 
determined  by  post-hypnotic  suggestion.  In  short,  it  may  be  said 
that  in  a  good  subject  all  the  kinds  of  suggestion  which  will 
take  effect  during  hypnosis  will  also  be  effective  if  given  as  post- 
hypnotic suggestions. 

Theory  of  the  Hypnotic  State. — Very  many  so  called  theories 
of  hypnosis  have  been  propounded,  but  few  of  them  demand 
serious  consideration.  One  author  ascribes  all  the  symptoms 
to  cerebral  anaemia,  another  to  cerebral  congestion,  a  third  to 
temporary  suppression  of  the  functions  of  the  cerebrum,  a  fourth 
to  abnormal  cerebral  excitability,  a  fifth  to  the  independent 
functioning  of  one  hemisphere.  Another  seeks  to  explain  all  the 
facts  by  saying  that  in  hypnosis  our  normal  consciousness  dis- 
appears and  is  replaced  by  a  dream-con sdousness;  andiyet 
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another  by  the  assumption  that  every  hunma  organism  com- 
prises two  mental  selves  or  personalities,  a  normal  one  and  one 
which  only  comes  into  activity  during  sleep  and  hypnosis. 
Most  of  these  "theories"  would,  even  if  troe,  cany  us  but  a 
little  way  towards  a  complete  understanding  of  the  facts.  There 
is,  however,  one  theory  or  principle  of  explanation  which  is 
now  gradually  tailing  shape  under  the  hands  of  a  number  of  the 
more  penetraring  workers  in  this  field,  and  which  does  seem  to 
render  intelligible  many  of  the  principle  facts.  This  is  the 
theory  of  menial  dissociation. 

It  is  dear  that  a  theory  of  hypnosis  must  attempt  to  give 
some  account  of  the  pecidiar  condition  of  the  brain  which  is 
undoubtedly  present  as  an  essential  feature  of  the  state.  It  is 
therefore  not  enough  to  say  with  Bernheim  that  hypnosis  is  a 
state  of  abnormally  increased  suggestibility  produced  by  sugges- 
tion; nor  is  it  enough,  though  it  is  parrially  true,  to  say  that  it 
is  a  state  of  mono-ideism  or  one  of  abnormally  great  concentra- 
tioD  of  attention.  Any  theory  must  be  stated  in  terms  of 
physiological  psychology,  it  must  take  account  of  both  the 
psychicaJ  and  the  nervous  peculiarities  of  the  hypnotic  state; 
it  must  exhibit  the  physiological  condirion  as  in  some  degree 
similar  to  that  obtaining  in  normal  sleep;  but  principally  it 
must  account  for  that  abnormally  great  receptivity  for  ideas, 
and  that  abnormally  intense  and  effective  operation  of  ideas  so 
received,  which  constitute  abnormally  great  suggestibility. 

The  theory  of  mental  dissociation  may  be  stated  in  purely 
mental  terms,  or  primarily  in  terms  of  nervous  structure  and 
function,  and  the  latter  mode  of  statement  is  probably  the 
more  profitable  at  the  present  time.  The  increased  effectiveness 
of  ideas  might  be  due  to  one  of  two  condirions:  (i)  it  might 
be  that  certain  tracts  of  the  brain  or  the  whole  brain  were  in  a 
condition  of  abnormally  great  excitability;  or  {»)  an  idea 
might  operate  more  effectively  in  the  mind  and  on  the  body, 
not  because  it,  or  the  underlying  brain-process  was  more  intense 
than  normally,  but  because  it  worked  out  its  effects  free  from 
the  interference  of  contrary  or  irrelevant  ideas  that  might 
weaken  its  force.  It  is  along  thb  second  line  that  the  theory 
of  mental  dissociation  attempts  to  explain  the  increased  suggest- 
ibility of  hypnosis.  To  understand  the  theory  we  must  bear 
in  mind  the  nature  of  mental  process  in  general  and  of  its  nervous 
concomitants.  Mental  process  consists  in  the  interplay,  not 
merely  of  ideas,  but  rather  of  complex  disposirions  which  are 
the  more  or  less  enduring  conditions  of  the  rise  of  ideas  to  con- 
sciousness. Each  such  disposition  seems  capable  of  remaining 
inacrive  or  quiescent  for  long  periods,  and  of  being  excited  in 
various  degrees,  either  by  impressions  made  upon  the  sense- 
organs  or  by  the  spread  of  excitement  from  other  dispositions. 
When  its  excitement  rises  above  a  certain  pitch  of  intensity, 
the  corresponding  idea  rises  to  the  focus  of  consciousness. 
These  dispositions  are  essendal  factors  of  aU  mental  process, 
the  essential  conditions  of  all  mental  retenrion.  They  may  be 
called  simply  mental  disposirions,  their  nature  being  left  un- 
defined; but  for  our  present  purpose  it  is  advantageous  to  regard 
them  as  neural  dispositions,  complex  functional  groups  of  nervous 
elements  at  neurones.  The  neurones  of  each  such  group  must 
be  conceived  as  being  so  intimately  connected  with  one  another 
that  the  excitement  of  any  part  of  the  group  at  once  spreads 
through  the  whole  group  or  disposition,  so  that  it  always  functions 
as  a  unit.  The  whole  cerebrum  must  be  conceived  as  consisring 
of  a  great  number  of  such  dispodtiona,  inextricably  interwoven, 
but  interconnected  in  orderiy  faaliion  with  very  various  degrees 
of  intimacy;  groups  of  dispositions  are  very  intimately  connected 
to  form  neural  systems,  so  that  the  excitement  of  any  one  member 
of  such  a  system  tends  to  spread  in  succession  to  all  the  other 
members.  On  the  other  hand,  it  is  a  peculiarity  of  the  reciprocal 
relarions  of  all  such  dispositions  and  systems  that  the  excitement 
of  any  one  to  such  a  degree  that  the  corresponding  idea  rises 
CO  consciousness  prevents  or  inhibits  the  excitement  of  others, 
«'.«.  all  of  them  are  in  relarions  of  reciprocal  inhibition  with 
one  another  (see  Muscle  and  Nekve).  The  excitement  of  dis- 
pontions  associated  together  to  form  a  system  tends  towards 
some  end  which,  either  immediately  or  remotely,  is  an  action, 


a  bodily  movement,  in  many  cases  a  movement  of  the  organs 
of  speech  only.  Now  we  know  from  many  exact  experiments 
that  the  neural  dispositions  act  and  react  i^Mn  one  another  to 
some  extent,  even  when  they  are  exdted  only  in  so  feeble  a 
degree  that  the  corresponding  ideas  do  not  rise  to  consciousness. 
In  the  normal  state  of  the  brain,  then,  when  any  idea  is  present 
to  consciousness,  the  corresponding  neural  di;q>ositioD  is  in  a 
state  of  dominant  excitement,  but  the  intensity  of  that  excite- 
ment is  moderated,  depressed  or  partially  inhibited  by  the 
sub-exdtement  of  many  rival  or  competing  dispositions  of 
other  systems  with  which  it  is  connected.  Suppose  now  that 
all  the  nervous  coimexions  between  the  multitudinous  dis- 
posirions of  the  cerebrum  are  by  some  means  rendered  less 
effecrive,  that  the  association-paths  are  partially  blocked  or 
funcrionally  depressed;  the  result  will  be  that,  while  the  most 
inrimate  connexions,  those  between  dispositions  of  any  one 
system  remain  functional  or  permeable,  the  wealcer  less  intimate 
connexions,  those  between  dispositions  belonging  to  different 
systems  will  be  practically  abolished  for  the  time  being;  each 
system  of  dispositions  wUI  then  function  more  or  less  as  an 
isolated  system,  and  its  activity  will  no  longer  be  subject  to  the 
depressing  or  inhibidng  influence  of  other  systems;  therefore 
each  system,  on  being  excited  in  aay  way,  will  tend  to  its  end 
with  more  than  normal  force,  being  freed  from  all  interferences; 
that  is  to  say,  each  idea  or  system  of  ideas  will  tend  to  work 
itself  out  and  to  realize  itself  in  action  immediately,  without 
suffering  the  opposition  of  antagonistic  ideas  which,  in  the 
normal  state  of  the  brain,  might  altogether  prevent  its  realisa- 
tion in  action. 

The  theory  of  mental  dissociation  assiunes  that  the  abnormal 
state  of  the  brain  that  obtains  during  hypnosis  is  of  this  kind, 
a  temporary  funcdonal  depression  of  all,  or  of  many  of  the 
assodarions  or  nervous  links  between  the  neural  disposirions; 
that  is,  it  regards  hypnosis  as  a  state  of  relative  dissociation. 
The  lighter  the  stage  of  hypnosis  the  sUghter  is  the  degree  of 
dissodadon,  the  deeper  the  stage  the  more  nearly  complete 
is  the  dissodation. 

It  is  not  essendal  that  the  theory  should  explain  in  what 
change  this  stage  of  dissodation  consists,  but  a  view  compadble 
with  all  that  we  know  of  the  funcdons  of  the  central  nervous 
system  may  be  suggested.  The  connexions  between  neural 
dispositions  involve  synapses  or  cell-juncdons,  and  these  seem 
to  be  the  places  of  variable  resistance  which  demarcate  the  dis- 
positions and  systems;  and  there  is  good  reason  to  think  that 
their  resistances  vary  with  the  state  of  the  neurones  which  they 
cotmect,  being  lowered  when  these  are  exdted  and  raised  when 
their  exdtement  ebbs.  Now,  in  the  waking  state,  the  varied 
stimuli,  which  constantly  rain  upon  all  the  sense-organs,  maintain 
the  whole  cerebrum  in  a  state  of  sub-exdtement,  keep  all  the 
cerebral  neurones  partially  charged  with  free  nervous  energy. 
When  the  subject  lies  down  to  sleep  or  submits  himself  to  the 
hypnotizer  he  arrests  as  far  as  possible  the  flow  of  his  thoughts, 
and  the  sensory  stimuli  are  diminished  in  nimiber  and  intensity. 
Under  these  conditions  the  general  cerebral  activity  tends  to 
subside,  the  free  energy  with  which  the  cerebral  neurones  are 
charged  ebbs  away,  and  the  synapUc  resistances  rise  propor- 
tionally; then  the  effect  of  sensory  impressions  tends  to  be 
confined  to  the  lower  nervous  level,  and  the  brain  tends  to 
come  to  rest.  If  this  takes  place  the  condition  of  normal  sleep 
is  realised.  But  in  indudng  hypnosis  the  operator,  by  means 
of  his  words  and  manipuladons,  keeps  one  system  of  ideas 
and  the  corresponding  neural  system  in  acdvity,  namely,  the 
ideas  connected  with  himself;  thus  he  keeps  open  one  channel 
of  entry  to  the  brain  and  mind,  and  through  this  one  open 
channel  he  can  introduce  whatever  ideas  he  pleases;  and  the 
ideas  so  introduced  then  operate  with  abnormally  great  effert 
because  they  work  in  a  free  field,  unchecked  by  rival  ideas  and 
tendendes. 

This  theory  of  reladve  dissodadon  has  two  great  merits: 
in  the  first  place  it  goes  far  towards  enabling  us  to  understand 
in  some  degree  most  of  the  phenomena  of  hypnosis;  secondly, 
we  have  good  evidence  that  dissociation  re^v  occurs  in  deep 
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hypnosis  and  in  some  allied  states.  Any  one  may  readily  woi^ 
out  for  himself  the  appUcation  of  the  theory  to  the  explanation 
of  the  power  of  the  operator's  suggestions  to  control  movement, 
to  induce  anaesthesia,  haUucinations  and  delusions,  and  to 
exert  on  the  organic  processes  an  influence  greater  than  can 
be  exerted  by  mental  processes  in  the  normal  state  of  the  brain. 
But  the  positive  evidence  of  the  occurrence  of  dissociation  is 
a  matter  of  great  psychological  interest  and  its  nature  must 
be  briefly  indicated.  The  phenomena  of  automatic  speech 
and  writing  afiord  the  best  evidence  of  cerebral  dissociation. 
Many  persons  can,  while  in  an  apparently  normal  or  but  very 
slightly  abnormal  condition,  produce  automatic  writing,  i.e. 
intelligibly  written  sentences,  in  some  cases  long  connected 
passages,  of  whose  import  they  have  no  knowledge,  their  self- 
conscious  intelligence  being  continuously  directed  to  some 
other  task.  The  carrying  out  of  post-hypnotic  suggestions 
affords  in  many  cases  similar  evidence.  Thus  a  subject  may  be 
told  that  after  waking  he  will  perform  some  action  when  a 
given  signal,  such  as  a  cough,  is  repeated  for  the  fifth  time. 
In  the  poHt-hypnotic  state  he  remains  unaware  of  his  instructions, 
is  not  conscious  of  noting  the  signals,  and  yet  carries  out  the 
suggestion  at  the  fifth  signal,  thereby  proving  that  the  signals 
have  been  in  some  sense  noted  and  counted.  Many  interesting 
varieties  of  this  experiment  have  been  made,  some  of  much 
greater  complexity;  but  all  agreeing  in  indicating  that  the 
suggested  action  is  prepared  for  and  determined  by  cerebral 
processes  that  do  not  a£fect  the  consciousness  of  the  subject, 
but  seem  to  occur  as  a  system  of  processes  detached  from  the 
main  stream  of  cerebral  activity;  that  is  to  say,  they  imply 
the  operation  of  relatively  dissociated  neural  systems. 

Many  authorities  go  further  than  this;  they  argue  that, 
since  actions  of  the  kind  descril^ed  are  determined  by  processes 
which  involve  operations,  such  as  counting,  that  we  are 
accustomed  to  regard  as  distinctly  mental  in  character  and  that 
normally  involve  conscious  activity,  we  must  believe  that  in 
these  cases  also  consciousness  or  psychical  activity  is  involved, 
but  that  it  remains  as  a  separate  system  or  stream  of  conscious- 
ness concurrent  with  the  normal  or  personal  consciousness. 

In  recent  years  the  study  of  various  abnormal  mental  states, 
especially  the  investigations  by  French  physicians  of  severe  forms 
of  hysteria,  have  brought  to  light  many  facts  which  seem  to 
justify  this  assumption  of  a  secondary  stream  of  consciousness, 
a  CO-  or  sub-consciousness  coexistent  with  the  personal  conscious- 
ness; although,  from  the  nature  of  the  case,  an  absolute  proof 
of  such  co-consciousness  can  hardly  be  obtained.  The  co- 
consciousnesa  seems  to  vary  in  degree  of  complexity  and  coherence 
from  a  mere  succession  of  fragmentary  sensations  to  an  organized 
stream  of  mental  activity,  which  may  rival  in  all  respects  the 
primary  consciousness;  and  in  cases  of  the  latter  type  it  is  usual 
to  speak  of  the  presence  of  a  secondary  personality.  The  co- 
consciousness  seems  in  the  simpler  cases,  e.g.  in  cases  of  hysterical 
or  hypnotic  anaesthesia,  to  consist  of  elements  split  off  from  the 
normal  primary  consciousness,  which  remains  correspondingly 
poorer;  and  the  assumption  is  usually  made  that  such  a  stream 
of  co-consciousness  is  the  psychical  correlate  of  groups  and 
systems  of  neurones  dissociated  from  the  main  mass  of  cerebral 
neurones.  If,  in  spite  of  serious  objections,  we  entertain  this 
conception,we  find  that  it  helps  us  to  give  some  account  of  various 
hypnotic  phenomena  that  otherwise  remain  quite  inexplicable; 
some  such  conception  seems  to  be  required  more  particularly 
by  the  facts  of  negative  hallucination  and  the  execution  of 
post-hypnotic  suggestions  involving  such  operations  as  counting 
and  exact  discrimination  without  primary  consciousness. 

Supernormal  Hypnotic  Pkenomena.-^Ths:  facts  hitherto  con- 
sidered, strange  and  perplexing  as  many  of  them  are,  do  not 
seem  to  demand  for  their  explanation  any  principles  of  action 
fundamentally  different  from  those  operative  in  the  normal 
human  mind.  But  much  of  the  interest  that  has  centred  in 
hypnotism  in  recent  years  has  been  due  to  the  fact  that  some 
of  its  manifestations  seem  to  go  beyond  all  such  principles  of 
explanation,  and  to  suggest  the  reality  of  modes  of  influence 
and  action  that  science  has  not  hitherto  recognized.     Of  these 


by  far  the  best  attested  are  the  post-hypnotic  imconscious 
reckoning  of  lime  and  telepathy  or  "  thought-transference  " 
(for  the  latter  see  Telepathy).  The  post-hypnotic  reckoning 
and  noting  of  the  lapse  of  time  seems  in  some  instances  to  have 
been  carried  out,  in  the  absence  of  all  extraneous  aids  and  with 
complete  unconsciousness  on  the  part  of  the  normal  personality, 
with  such  extreme  precision  that  the  achievement  cannot  be 
accounted  for  by  any  intensification  of  any  faculty  that  we  at 
present  recognize  or  understand.  Thus,  Dr  Milne  Bramwell 
has  reported  the  case  of  a  patient  who,  when  commanded  in 
hypnosis  to  perform  some  simple  action  after  the  lapse  of  many 
thousands  of  minutes,  would  carry  out  the  suggestion  punctually 
to  the  minute,  without  any  means  of  knowing  the  exact  time 
of  day  at  which  the  suggestion  was  given  or  the  time  of  day  at 
the  moment  its  performance  fell  due;  more  recently  a  similar 
case,  even  more  strilting  in  some  respects,  has  been  carefully 
observed  and  described  by  Dr  T.  W.  Mitchell.  Other  reported 
phenomena,  such  as  telaesthesia  or  clairvoyance,  and  telekinesia, 
are  hardly  sufficiently  well  attested  to  demand  serious  considera- 
tion in  this  place. 

Medical  Applications  of  HypnolisM. — ^The  study  and  practice 
of  hypnotism  is  not  yet,  and  probably  never  will  be,  regarded 
as  a  normal  piart  of  the  work  of  the  general  practitioner.  Its 
successful  application  demands  so  much  time,  tact,  and  special 
experience,  that  it  will  probably  remain,  as  it  is  now,  and  as  it 
b  perhaps  desirable  that  it  should  remain,  a  specialized  branch 
of  medical  practice.  In  England  it  is  only  in  recent  years  that 
it  has  been  possible  for  a  medical  man  to  apply  it  in  his  practice 
without  incurring  professional  odium  and  some  risk  of  loss  of 
reputation.  That,  in  certain  classes  of  cases,  it  may  effect  a  cure 
or  bring  relief  when  all  other  modes  of  treatment  are  of  no  avail 
is  now  rapidly  becoming  recognized;  but  it  is  less  generally 
recognized  that  it  may  be  used  with  great  advantage  as  a  supple- 
ment to  other  modes  of  treatment  in  relieving  symptoms  that 
are  accentuated  by  nervous  irritability  or  mental  disturbance. 
A  third  wide  field  of  usefulness  lies  before  it  in  the  cure  of  un- 
desirable iabits  of  many  kinds.  Under  the  first  heading  may 
be  put  insomnia,  neuralgia,  neurasthenia,  hysteria  in  almost  all 
its  many  forms;  under  the  second,  inflammations  such  as  that  of 
chronic  rheumadsm,  contractures  and  paralyses  resulting  from 
gross  lesion  of  the  brain,  epilepsy,  dyspepsia,  menstrual  ir- 
regularities, sea-sidtness;  under  the  third,  inebriety,  the  morphia 
and  other  drug  habits,  nail-biting,  enuresis  noclurna,  masturba- 
tion, constipation,  facial  and  other  twitchings.  In  pronounced 
mental  diseases  hypnotism  seems  to  be  almost  useless;  for  in 
general  terras  it  may  be  said  that  it  can  be  appUed  moat  effectively 
where  the  brain,  the  instrument  through  which  it  works,  is  sound 
and  vigorous.  The  widespread  prejudice  against  the  use  of 
hypnotism  is  no  doubt  largely  due  to  the  marvellous  and  (to 
most  tninds)  mysterious  character  of  the  effects  producible  by 
its  means;  and  this  prejudice  may  be  expected  to  diminish  as 
our  insight  into  the  mode  of  its  operation  deepens.  The  more 
purely  bodily  results  achieved  by  hypnotic  suggestion  become 
in  some  degree  intelligible  if  we  regard  it  as  a  powerful  means  of 
diverting  nervous  energy  from  one  channel  or  organ  to  others, 
so  as  to  give  physiological  rest  to  an  overworked  organ  or  tissue, 
or  so  as  to  lead  to  the  atrophy  of  one  nervous  habit  and  the  re- 
placement of  it  by  a  more  desirable  habit.  And  in  the  cure  of 
those  disorders  which  involve  a  large  mental  element  the  essential 
part  played  by  it  is  to  drive  out  some  habitually  recurrent  idea 
and  to  replace  it  by  some  idea,  expectation  or  conviction  of 
healthy  tendency.  .- 

It  seems  clear  that  the  various  systems  of  "mind-curing" 
in  the  hands  of  persons  lacking  all  medical  training,  which  are 
now  so  frequently  the  cause  of  distressing  and  needless  disasters, 
owe  their  rapid  spread  to  the  fact  that  the  medical  profession 
has  hitherto  neglected  to  attach  sufficient  importance  to  the 
mental  factor  in  the  causation  and  cure  of  disease;  and  it  seems 
dear,  too,  that  a  more  general  and  more  intelligent  appreciation 
of  the  possibilities  of  hypnotic  treatment  would  constitute  tie 
best  means  at  the  disposal  of  the  profession  for  combating  this 
growing  evil. 
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The  Dangers  of  Hypnotism. — Much  has  been  written  on  this 
head  of  late  years,  and  some  of  the  enthusiastic  advocates  of 
hypnotic  treatment  have  done  harm  to  their  cause  by  ignoring 
or  denying  in  a  too  thoroughgoing  manner  the  possibility  of 
undesirable  results  oi  the  spread  of  the  knowledge  and  practice 
of  hypnotism.  Like  all  powerful  agencies,  chloroform  or  morphia, 
dynamite  or  strong  electric  currents,  hypnotic  suggestion  can 
only  be  safely  used  by  those  who  have  special  knowledge  and 
experience,  and,  like  them,  it  is  liable  to  abuse.  There  is  httle 
doubt  that,  if  a  subject  is  repeatedly  hypnotized  and  made  to 
entertain  all  kinds  of  absurd  delusions  and  to  carry  out  very 
frequently  posthypnotic  suggestions,  he  may  be  liable  to  some 
ilt'defined  harm;  also,  that  an  unprincipled  hypnotizer  might 
secure  an  undue  influence  over  a  naturally  weak  subject. 

But  there  is  no  ground  for  the  belief  that  hypnotic  treatment, 
applied  with  good  intenrions  and  reasonable  care  and  judgment, 
does  or  can  produce  deleterious  effects,  such  as  weakening  of  the 
will  or  liability  to  fall  spontaneously  into  hypnosis.  All  physidans 
of  large  experience  in  hypnotic  practice  are  in  agreement  in  respect 
to  this  point.  But  some  difference  of  opinion  exists  as  to  the 
possibility  of  deliberately  inducing  a  subject  to  commit  improper 
or  criminal  actions  during  hypnosis  or  by  posthypnotic  sugges- 
tion. There  is,  however,  no  doubt  that  subjects  retain  even  in 
deep  hypnosis  a  very  considerable  power  of  resistance  to  any 
suggestion  that  is  repugnant  to  their  moral  nature;  and  it  has 
been  shown  that,  on  some  cases  in  which  a  subject  in  hypnosb 
is  made  to  perform  some  ostensibly  criminal  action,  such  as 
firing  an  unloaded  pistol  at  a  bystander  or  putting  poison  into  a 
cup  for  him  to  drink,  he  is  aware, however  obscurely, of  the  unreal 
nature  of  the  situation.  Nevertheless  it  must  be  admitted  that 
a  person  lacking  in  moral  sentiments  might  be  induced  to  commit 
actions  from  which  in  the  normal  state  he  would  abstain,  if  only 
from  fear  of  punishment;  and  it  is  probable  that  a  skilful  and 
evil-intentioned  operator  could  in  some  cases  so  deceive  a  well' 
disposed  subject  as  to  lead  him  into  wrong-doing.  The  pro[>er 
precaution  against  such  dangers  is  legislative  regulation  of  the 
practice  of  hypnotism  such  as  is  already  enforced  in  some 
countries. 

BiBLiOGBAPHV. — The  literature  of  hypnotism  has  increased  in 
volume  at  a  rapid  rate  during  recent  years.  Of  recent  writings  the 
following  may  be  mentioned  as  among  the  most  important : — Treat- 
ment by  Hypnotism  and  Suegestion  by  C.  Lloyd  Tuckey,M.D.(5th  ed.. 
London,  1907);  Hypnotism,  its  History,  Practice  and  Theory,  by 
J.  Milne  Bramwell,  M.B.  (and  ed.,  London,  1906);  Hypnotism,  by 
Albert  MoU  {5th  ed.,  London,  1901).  All  these  three  boots  give  good 
Eeneial  accounts  of  hypnotism,  the  first  being  the  most  Btnctly 
medical,  the  last  the  most  general  in  its  treatment.  See  also  Hypnot- 
ism: or  JiiMwiwn  in  Psycko-Thtra^,  by  August  Forel  (translated 
from  the  stli  German  ed.  by  G.  H.  W.  Armit,  London,  1906):  a 
number  otpapera  by  Ed.  Gurney,  and  by  Ed.  Gumey  and  F.W.H. 
Myers  in  Froc.  0/  uie  Soc.  for  Psychical  Research,  especially  "  The 
Stages  of  Hypnotism,"  in  vol.  ii.;  also  some  more  recent  papera  in 
the  same  journal  by  other  hands;  chapter  on  Hypnotism  in  Human 
Personality  and  its  Stavmil  of  bodily  Death,  by  F.  W.  H.  Myers 
(London,  1903) ;  The  Psychology  of  Snegtstim,  by  Boris  Sidb,  Ph.D. 
(New  York,  i8g8);  "  Zur  Paychologie  der  Suggestion,"  by  Prof. 
Tb.  Lipp,  and  other  papers  in  the  Zeitschrift  fUr  Hypnolismns.  Of 
qxcial  historical  interest  are  the  following: — &uiU  sur  le  100- 
magnitisme,  par  A.  A.  Lifibeaiilt  (Paris,  1883);  HyPnotisme.  sugges- 
tion, psycho-lhirapie,  par  Prof.  Bcmheim  (Paris,  1891);  Braid  on 
Hypnotism  (a  new  issue  of  Jamea  Braid's  Neurypnology) ,  edited  by 
A.  E,  Waite  (London,  189Q);  Traiii  du  somnambulismg,  by  A. 
Bertrand  (Paris.  i8i6).  A  full  biblic^raphy  is  appended  to  Dr 
Milne  Bramwell'a  Hypnotism.  (W.  McD.) 

HYPOCAUST  (Gr.  inrbitavirrov:  inri,  beneath,  and  Kavdv, 
to  bum),  the  term  given  to  the  chamber  formed  under  the  floors 
of  tJie  Roman  baths,  through  which  the  hot  air  from  the  furnace 
passed,  sometimes  to  a  single  flue,  as  inthecaseof  the  lepidarium, 
but  in  the  calidariitm  and  sweating-room  to  a  series  of  flues 
placed  side  by  side  forming  the  lining  of  the  walls.  The  floor 
of  the  hot-air  chamber  con»sted  of  tiles,  3  ft.  square,  laid  00  a 
bed  of  concrete;  on  this  a  series  of  dwarf  piers  1  ft.  high  were 
built  of  8-in.  square  tiles  placed  about  16  in.  apart,  which  carried 
the  floor  of  the  hall  or  room;  this  floor  was  formed  of  a  bed  of 
concrete  covered  with  layers  of  pounded  bricks  and  marble 
cement,  on  which  the  marble  pavement  in  slabs  or  tesserae  was 
laid.      In    colder  countries,  as  for  instance  in  Germany  and 


England,  the  living  rooms  were  all  heated  in  a  similar  way,  and 
round  Treves  (Trier)  both  systems  have  been  found  in  two  or 
three  Roman  villas,  with  the  one  flue  for  the  ordinary  rooms  and 
several  wall  flues  for  the  hot  baths.  In  England  these  hypo- 
causts  are  found  in  every  Roman  settlement,  and  the  chief 
interest  in  these  is  centred  in  the  magnificent  mosaic  pavements 
with  which  the  principal  rooms  were  laid.  Many  of  the  pave- 
ments found  in  London  and  elsewhere  have  been  preserved  in  the 
British  or  the  Guildhall  museums;  and  in  some  of  the  provincial 
towns,  such  as  Leicester  and  Lincoln,  they  remain  in  stlu  many 
feet  below  the  present  level  of  the  town. 

HYPOCHONDRIASIS  (synonyms^  "the  spleen,"  "the 
vapours  "),  a  medical  term  (from  t6  vmxMptoy,  rd  ^ox^pui, 
the  soft  part  of  the  body  immediately  under  the  x6>4pM  or  cartilage 
of  the  brea3t-bone)givea  by  the  ancients.and  indeed  by  physicians 
down  to  the  time  of  William  Cullen,  to  diseases  or  derangements 
of  one  or  more  of  the  abdominal  viscera.  Cullen  (Ctinicol 
Lectures,  i777)classi&ed  it  amongst  nervous  diseases,  and  Jean 
Pierre  Falret  (1794-1870)  more  fully  described  it  as  a  morbid 
condition  of  the  nervous  system  characterized  by  depression  of 
feeling  and  false  beliefs  as  to  an  impaired  state  of  the  health. 
The  subjects  of  hypochondriasis  are  for  the  most  part  members 
of  families  in  which  hereditary  predisposition  to  degradation  of 
the  nervous  system  is  strong,  or  those  who  have  suffered  from 
morbid  influences  affecting  this  system  during  the  earlier  years  of 
life.  It  may  be  dependent  on  depressing  disease  afiecting  the 
general  system,  but  under  such  circumstances  it  is  generally 
so  complicated  with  the  symptoms  of  hysteria  as  to  render 
differentiation  difficult  (see  Hystebia).  Hypochondriasis  is 
often  handed  down  from  one  generation  to  another  in  its  in- 
dividual form,  but  it  is  also  not  unfrequently  to  be  met  with  in 
an  individual  as  the  sole  manifestation  in  him  of  a  family  tendency 
to  insanity.  In  its  most  common  form  it  is  manifested  by  simple 
false  belief  as  to  the  state  of  the  health,  the  intellect  being  other- 
wise unaffected.  We  may  instance  the  "  vapourish  "  woman  or 
the  "  splenetic  "  as  terms  society  has  applied  to  its  milder 
manifestations.  Such  persons  are  constantly  asserting  a  weak 
state  of  health  although  no  palpable  cause  can  be  discovered. 
In  its  more  definite  phases  pain  or  uneasy  sensations  are  referred 
by  the  patient  to  some  particular  region,  generally  the  abdomen, 
the  heart  or  the  head.  That  these  are  subjective  is  apparent 
from  the  fact  that  the  general  health  is  good:  all  the  functions  of 
the  various  systems  are  duly  performed;  the  patient  eats  and 
steeps  well;  and,  when  any  circumstance  temporarily  overrides 
the  false  belief,  he  is  happy  and  comfortable.  No  appeal  to  the 
reason  is  of  any  avail,  and  the  hypochondriac  idea  so  dominates 
his  existence  as  to  render  him  unable  to  perform  the  ordinary 
duties  of  life.  In  its  most  aggravated  form  hypochondriasis 
amounts  to  actual  insanity,  delusions  arising  as  to  the  existence 
of  living  creatures  in  the  intestines  or  brain,  or  to  the  effect 
that  the  body  is  materially  changed;  e.g.  into  glass,  wood,  &c. 
The  symptoms  of  this  condition  may  be  remittent;  they  may 
even  disappear  for  years,  and  only  return  on  the  advent  of  some 
exciting  cause.  Suicide  is  occasionally  committed  in  order  to 
escape  from  the  constant  misery.  Recovery  can  only  be  looked 
for  by  placing  the  patient  under  such  morally  hygienic  con- 
ditions as  may  help  to  turn  his  mind  to  other  matters.  (See  also 
Neurdfathology.) 

HYPOCRISY,  pretence,  or  false  assumption  of  a  high  character, 
especially  in  regard  to  religious  belief  or  practice.  The  Greek 
vxiKpiais,  from  which  the  word  is  derived  through  the  Old 
French,  meant  primarily  the  acting  of  a  part  on  the  stage,  from 
inroKpivtaOai,  to  give  an  answer,  to  speak  dialogue,  play  a  part 
on  the  stage,  hence  to  practice  dissimulation. 

HYPOSTASIS,  in  theology,  a  term  frequently  occurring  in  the 
Trinitarian  controversies  of  the  4th  and  sthcenturies.  According 
to  Irenaeus  (i.  5,  4)  it  was  introduced  into  theology  by  Gnostic 
writers,  and  in  earliest  ecclesiastical  usage  appears,  as  among 
the  Stoics,  to  have  been  synonymous  with  obala..  Thus  Dionysius 
of  Rome  (cf.  Routh,  Rd.  Sacr.  iii.  373)  condemns  the  attempt 
to  sever  the  Godhead  into  three  separate  hypostases  and  three 
deities,  and  the  Nicene  Creed  in  the  anatbeinas  speaks  pf 
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4  iripas  inroirr&iTtiis  4  o^oidi.  Alongside,  however,  of  this  per- 
sutent  interchange  there  was  a  desire  to  distinguish  between  the 
terms,  and  to  confine  inrdaraoa  to  the  Divine  persons.  This 
tendency  arose  in  Alexandria,  and  its  progress  may  be  seen  in 
compaiing  the  early  and  later  writings  of  Athanasius.  That 
writer,  in  view  of  the  Arian  trouble,  felt  that  it  was  better  to 
speak  of  obffla  as  "  the  common  undifferentiated  substance  of 
Deity,"  and  incixTrcuTts  as  "  Deity  existing  in  a  personal  mode, 
the  substance  of  Deity  with  certain  special  properties  "  (oliala. 
Iitrk  rivuv  Uiufidron').  At  the  council  of  Alexandria  in  362  the 
phrase  rp«t»  innxrriuTfa  was  permitted,  and  the  work  of  this 
council  was  supplemented  by  Basil,  Gregory  of  Nazianzus  and 
Gregory  of  Nyssa  in  the  formula  fda.  ouaia,  rpti^  ineoar&aat  or 
ida.  oiaia.  tv  Tpiaw  vwoorlujtaiy. 

The  results  arrived  at  bv  these  Cappadocian  Fathers  were  stated 
in  a  later  age  by  John  of  t>ainascus  (De  orlh,  fid.  iii-  6),  quoted  in 
R.  L.  Ottley,  Tht  Doctrine  of  the  IncarnaUon,  ii.  357. 

HYPOSTYLE,  in  architecture,  the  term  applied  to  a  haU, 
the  flat  ceiling  of  which  is  supported  by  columns,  as  in  the  Hall 
of  Columns  at  Kamak.  In  this  case  the  columns  flanking  the 
central  avenue  are  of  greater  height  than  those  of  the  side  aisles, 
and  this  admits  of  openings  in  the  wall  above  the  smaller  columns, 
through  which  light  is  admitted  over  the  aisle  roof,  through 
clerestory  windows. 

HYPOSULPHITB  OF  SODA,  the  name  originally  given  to 
the  substance  known  in  chemistry  as  sodium  thiosulphate, 
NaiSjOj ;  the  earlier  name  is  still  commonly  used,  especially  by 
photographers,  who  employ  this  chemical  as  a  fixer.  In  system- 
atic chemistry,  sodium  hyposulphite  Is  a  salt  of  hyposulphurous 
acid,  to  which  Schutzenberger  gave  the  formula  HiSOi,  but 
which  Bemthsen  showed  to  be  HiSjOi.     (See  Sulphur.) 

HYPOTHEC  (Lat.  hypolkua,  Gr.  wro^wj),  in  Roman  law, 
the  most  advanced  form  of  the  contract  of  pledge.  A  specific 
thing  may  be  given  absolutely  to  a  creditor  on  the  understanding 
that  it  is  to  be  given  back  when  the  creditor's  debt  is  paid; 
or  the  property  in  the  thing  may  be  assigned  to  the  creditor 
while  the  debtor  is  allowed  to  remain  in  possession,  the  creditor 
as  owner  being  able  to  take  possession  if  his  debt  is  not  dis- 
charged. Here  we  have  the  kind  of  security  known  as  pledge 
and  mortgage  respectively.  In  the  hypotheca,  the  property 
does  not  pass  to  the  creditor,  nor  does  he  get  possession,  but  he 
acquires  a  preferential  right  to  have  his  debt  paid  out  of  the 
hypothecated  property;  that  is,  he  can  sell  it  and  pay  himself 
out  of  the  proceeds,  or  in  default  of  a  purchaser  he  can  become 
the  otvner  himself.  The  name  and  the  principle  have  passed 
into  thelawofScotland,whichdistinguishes  between  conventional 
hypothecs,  as  bottomry  and  respondetUia,  and  tacit  hypothecs 
established  by  law.  Of  the  latter  the  most  important  is  the 
landlord's  hypothec  for  rent  (corresponding  to  distress  in  the  law 
of  England),  which  extends  over  the  produce  of  the  land  and  the 
cattle  and  sheep  fed  on  jt,  and  over  stock  and  horses  used  in 
husbandry.  The  law  of  agricultural  hypothec  long  caused  much 
discontent  in  Scotland;  its  operation  was  restricted  by  the 
Hypothec  Amendment  (Scotland)  Act  1867,  and  finally  by  the 
Hypothec  Abolition  (Scotland)  Act  1880  it  was  enacted  that 
the  "  landlord's  right  of  hypothec  for  the  rent  of  land,  including 
the  rent  of  any  buildings  thereon,  exceeding  two  acres  in  extent, 
let  for  agriculture  or  pasture,  shall  cease  and  determine."  By 
the  same  act  and  by  the  Agricultural  Holdings  (Scotland)  Act 
1883  other  rights  and  remedies  for  rent,  where  the  right  of 
faypothec  had  ceased,  were  given  to  the  landlord. 

HYPOTHESIS  (from  Gr.  vinrriBkvai,  to  put  under;  cf. 
Lat.  supposUio,  from  sttb-ponere),  in  ordinary  language,  an 
explanation,  supposition  or  assumption,  which  is  put  forward 
in  the  absence  of  ascertained  facts  or  causes.  Both  in  ordinary 
life  and  in  the  acquisition  of  scientific  knowledge  hypothesis 
is  all-important.  A  detective's  work  consists  largely  in  forming 
and  testing  hypothesis.  If  an  astronomer  is  confronted  by  some 
phenomenon  which  has  no  obvious  explanation  he  may  postulate 
some  set  of  conditions  which  from  his  general  knowledge  of  the 
subject  would  or  might  give  rise  to  the  phenomenon  in  question; 
he  then  tests  hb  hypothesis  until  he  discovers  whether  it  does 


or  does  not  conflict  with  the  facts.  An  example  of  this  process 
is  that  of  the  discovery  of  the  planet  Neptune:  certain  perturba- 
tions of  the  orbit  of  Uranus  had  been  observed,  and  it  was  seen 
that  these  could  be  explained  on  the  hypothesis  of  the  existence 
of  a  then  unknown  planet,  and  this  hypothesis  was  verified 
by  actual  observation.  The  progress  of  inductive  knowledge  is 
by  the  formation  of  successive  hypotheses,  and  it  frequently 
happens  that  the  demolition  of  one  or  even  many  hypotheses 
is  the  direct  road  to  a  new  and  accurate  hypothesis,  i.e.  to  fresh 
knowledge.  A  hypothesis  may,  therefore,  turn  out  to  be  entirely 
wrong,  yet  it  may  be  of  the  greatest  practical  use. 

The  recognition  of  the  importance  of  hypotheses  has  led  to 
various  attempts  at  drawing  up  exact  rules  for  their  formation, 
but  logicians  are  generally  agreed  that  only  very  elementary 
principles  can  be  laid  down.  Thus  a  hypothesis  must  contain 
nothing  which  is  at  variance  with  known  facts  or  principles: 
it  should  not  postulate  conditions  which  cannot  be  verified 
empirically.  J.  S.  Mill  (Logic  III.  xiv.  4)  laid  down  the  principle 
that  a  hypothesis  is  not  "  genuinely  scientific  "  if  it  is  "  destined 
always  to  remain  a  hypothesis  ":  it  must  "  be  of  such  a  nature 
as  to  be  either  proved  or  disproved  by  comparison  with  observed 
facts":  in  the  same  spirit  Bacon  said  that  in  searching  for 
causes  in  nature  "  Deum  semper  excipimus."  Mill's  principle, 
though  sound  in  the  abstract,  has,  except  in  a  few  cases,  little 
practical  value  in  determining  the  admissibility  of  hypotheses, 
and  in  practice  any  rule  which  tends  to  discourage  liypothesis 
is  in  general  undesirable.  The  most  satisfactory  check  on 
hypothesis  is  expert  knowledge  in  the  particular  field  of  research 
by  which  rigorous  tests  may  be  applied.  This  test  is  roughly 
of  two  kinds,  first  by  the  ultimate  principles  or  presuppositions 
on  which  a  particular  branch  of  knowledge  rests,  and  second 
by  the  comparison  of  correlative  facts.  Useful  light  is  shed  on 
this  distinction  by  Lotze,  who  contrasts  (Logic,  §  273)  postulates 
("  absolutely  necessary  assumptions  without  which  the  content 
of  the  observation  with  which  we  are  dealing  would  contradict 
the  laws  of  our  thought  ")  with  hypotheses,  which  he  defines 
as  conjectures,  which  seek  "  to  fill  up  the  postulate  thus  ab- 
stractly stated  by  specifying  the  concrete  causes,  forces  or  pro- 
cesses, out  of  which  the  given  phenomenon  really  arose  in  this 
particular  case,  while  in  other  cases  maybe  the  same  postulate 
is  to  be  satisfied  by  utterly  different  though  equivalent  combina- 
tions of  forces  or  active  elements."  Thus  a  hypothesis  may  be 
ruled  out  by  principles  or  postulates  without  any  reference  to 
the  concrete  facts  which  belong  to  that  division  of  the  subject 
to  explain  which  the  hypothesis  b  formulated.  A  true  hypothesb, 
therefore,  seeks  not  merely  to  connect  or  colligate  two  separate 
facts,  but  to  do  this  in  the  light  of  and  subject  to  certain  funda- 
mental principles.  Various  attempts  have  been  made  to  classify 
hypotheses  and  to  distinguish  "  hypothesis  "  from  a  "  theory  " 
or  a  mere  "  conjecture  ":  none  of  these  have  any  great  practical 
importance,  the  differences  being  only  in  degree,  not  in  kind. 

The  adjective  "  hypothetical  "  is  used  in  the  same  sense, 
both  loosely  in  contradistinction  to  "real"  or  "actual,"  and 
technically  in  the  phrases  "  hypothetical  judgment "  and 
"  hypothetical  syllogism."     (See  Logic  and  Syllogism.) 

See  Naville,  La  Lorique  de  I'kypothise  (1880),  and  textbooks  of 
loeic,  e.e.  those  of  Jevons,  Bosanquec,  Joseph;  Liebmann,  Der 
KUmax  a.  Theerien. 

HYPOTRACHELIUM  (Gr.  wrorpaxiiXiov,    the  lower  part  of 

the  neck,  rpAxiiXos),  in  classical  architecture,  the  space  between 
the  annulet  of  the  echinus  and  the  upper  bed  of  the  shafts, 
including,  according  to  C.  R.  Cockerell,  the  three  grooves  or 
sinkings  found  in  some  of  the  older  examples,  as  in  the  temple 
of  Neptune  at  Paestum  and  the  temple  of  Aphaea  at  Aegina; 
there  being  only  one  groove  in  the  Parthenon,  the  Theseum  and 
later  examples.  In  the  temple  of  Ceres  and  the  so-called  Basilica 
at  Faestum  the  bypotrachelium  consbts  of  a  concave  sinking 
carved  with  vertical  lines  suggestive  of  leaves,  the  tops  of  which 
project  forward.  A  similar  decoration  is  found  in  the  capital 
of  the  columns  flanking  the  tomb  of  Agamemnon  at  Mycenae, 
but  here  the  bypotrachelium  projects  forward  with  a  cavetto 
moulding,  and  is  carved  with  triple  leaves  like -the  buds  of 
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rose.  Id  the  Roman  Doric  Order  the  tenn  was  sometimes 
applied  to  tliat  which  is  generall)'  known  as  the  "  neddng," 
the  space  t>etween  the  fillet  and  the  annulet. 

HTPSOHBTBR  (Gr.  C^ot,  height,  fJ^pw,  a  measure),  an 
instrument  for  measuring  heights  which  employs  the  principles 
that  the  boiling-point  of  a  liquid  is  lowered  by  diminishing 
tbe  pressure,  and  that  the  barometric  pressure  varies  with  the 
height  of  the  point  of  observation.  The  instrument  consists 
of  a  cylindrical  vessel  in  which  the  liquid,  usually  water,  is  boiled, 
surmounted  by  a  jacketed  column,  in  the  outer  partitions  of 
which  the  vapour  circulates,  while  in  the  central  one  a  ther- 
mometer  is  placed.  To  deduce  the  height  of  the  station  from 
the  observed  boiling-point,  it  is  necessary  to  know  the  relation 
existing  between  the  boiling-point  and  pressure,  and  also  between 
the  pressure  and  height  of  the  atmosphere. 

HYRACOIDEA,  a  suborder  of  ungulate  mammab  represented 
at  the  present  day  only  by  the  Syrian  hyrax  (Procavia  syriaca), 
the  "  coney  "  of  the  Bible,  and  its  numerous  African  relatives, 
all  of  whidi  may  be  included  in  the  sin^e  genus  Procavia  (or 
Hyrax),  and  consequently  in  the  family  Procanidae.  These 
creatures  have  no  proper  English  name,  and  are  generally  known 
as  hyraxes,  from  the  scientific  term  {Hyrax)  by  which  they  were 
for  many  years  designated — a  term  which  has  unfortunately 
bad  to  give  place  to  the  earlier  Procavia.  In  size  these  animals 
may  be  compared  roughly  to  rabbits  and  hares;  and  they  have 
rodent-like  habits,  hunching  up  their  backs  after  the  fashion  of 
some  foreign  members  of  the  bare-family,  more  especially  the 
Liu-Kiu  rabbit.  In  the  matter  of  nomenclature  these  animals 
have  been  singularly  imfortunate.  In  the  title  "  hyrax  "  they 
have,  for  instance,  usurped  the  Greek  name  for  the  shrew-mouse; 
while  in  the  Bible  they  have  been  given  the  old  English  name 
for  the  rabbit.  Perhaps  rock-rabbit  would  be  the  best  name. 
At  the  Cape  they  are  known  to  the  Dutch  as  dass  (badger), 
which  has  been  anglicized  into  "  dassie." 

As  regards  the  recent  forms,  the  dentition  in  the  fully  adult  animal 
consists  only  of  incisors  and  cheek-ieeth,  the  formula  being  i.  \, 
c.  81  P-  !■  "'■I'  There  is,  however,  a  minute  upper  canine  develop«l 
at  6rst,  whidi  is  early  sbed;  and  in  extinct  forms  this  tooth  was 


Fig.  1.— The  Cape  Hyrax  (Proi 


functional  and  molar-like.  The  upper  incisors  have  persistent 
pulps,  and  are  curved  longitudinally,  forming  a  semicircle  as  in 
rodents;  they  are,  however,  not  flattened  from  before  backwards 
as  in  that  order,  but  prismatic,  with  an  antero-external,  an  antero- 
intemal  and  a  posterior  surface,  the  first  two  only  being  covered 
with  enamel;  their  tips  are  consequently  not  chisel-shapcd,  but 
sharp-pointed.  They  are  preceded  by  functional,  rooted  milk-teeth. 
The  lower  incisors  have  long  tapering  roots,  but  not  of  persistent 
growth;  and  are  straight,  directed  somewhat  forwards,  with  awl- 
shaped,  tri-lobed  crowns.  Behind  the  incisors  is  a  considerable  gap, 
followed  by  the  cheek-teeth,  which  are  all  contiguous,  and  formed 
almost  exactly  on  the  pattern  of  some  of  the  perissodactyle  un- 
gulates. The  milk-dentition  includes  three  pairs  of  incisors  and 
one  of  canines  in  each  iaw.  The  hyoid  arch  is  unlike  that  of  any 
known  mammal.  The  dorsal  and  lumbar  vertebrae  are  very  numer- 
ous, 28  to  30,  of  which  21  or  22  bear  ribs.  The  tail  is  extremely 
short.     There  are  no  clavicles.     In  the  fore  foot,  the  three  middle 


normal  bones  are  present.  The  terminal  phalanges  of  the  four 
outer  digits  are  small,  aomewhat  conical  and  flattened  in  form. 
The  carpus  has  a  distinct  os  centrale.  There  is  a  slight  ridge  on  the 
femur  in  the  place  of  a  third  trochanter.  The  fibula  is  complete, 
thickest  at  its  upper  end,  where  it  generally  unites  with  the  tibia. 
The  articulation  between  the  tibia  and  astragalus  is  more  complex 
than  in  other  mammals,  the  end  of  the  malleolus  entering  into  it. 
The  hind-foot  b  very  like  that  of  a  rhinoceros,  having  three  well- 
developed  toes.  There  is  no  trace  of  a  first  toe,  and  the  fifth  meta- 
tarsal IS  represented  by  a  small  nodule.  The  terminal  phalange  of 
the  inner  (or  second)  digit  is  deeply  cleft,  and  has  a  peculiar  long 
curved  claw,  the  others  having  short  broad  nails.  The  stomach  is 
formed  upon  much  the  same  principle  as  that  of  the  horse  or  rhino- 
ceros, but  is  moreelongated  transversely  and  divided  by  aconstriction 
into  two  cavities — a  large  left  cul  dt  sac,  lined  by  a  very  dense  white 
epithelium,  and  a  right  pyloric  cavity,  with  a  thick,  soft,  vascular 
lining.  The  intestinal  canal  is  long,  and  has,  in  addition  to  the 
ordinary  short,  but  capacious  and  sacculated  caecum  at  the  com- 
mencement of  the  colon,  lower  down,  a  pair  of  large,  conical,  pointed 
caeca.  The  liver  is  much  subdivided,  and  there  is  no  gall-bladder. 
The  brain  resembles  that  of  typical  ungulates  far  more  than  that 
of  rodents.  The  testes  are  permanently  abdominal.  The  ureters 
open  into  the  fundus  of  the  bladder  as  in  some  Rodents.     The 


Fig.  a.— Skull  and  Dentition  of  Tree-Hyrax(Pro<w«a  dorsaiis)  X  j. 

female  has  six  teats,  of  which  four  are  inguinal  and  two  axillary, 
and  the  placenta  is  lonary  and  deciduous.    There  is  a  gland  on  the 

The  more  t>-pical  members  of  the  genus  are  terrestrial  in  their 
habits,  and  their  cheek-teeth  have  nearly  the  same  pattern  as  in 
rhinoceroses;  while  the  interval  between  the  upper  incisors  is 
less  than  the  width  of  the  teeth ;  and  the  lower  mcisors  are  only 
slightly  notched  at  the  cutting  edge.  Vertebrae;  C.  7,  D.  22,  L.  8, 
S.  6,  C.  6.  Of  this  form  the  earliest  known  species,  P.  capensis,  is 
the  type;  but  there  are  many  other  species,  as  P.  syriaca,  and  P. 
brucet  from  Syria  and  eastern  Africa.  They  inhabit  mountainous 
and  rocky  regions,  and  live  on  the  ground.  In  a  second  section  the 
molar  teeth  have  the  same  pattern  as  in  Palaeotherium  (except  that 
the  third  lower  molar  has  but  two  lobes);  the  interval  between  the 
upper  incisors  exceeds  the  width  of  the  teeth ;  and  the  lower  incisors 
have  distinctly  trilobed  crowns.  Vertebrae:  C.  7,  D.  ai,  L.  7,  S.  5, 
C.  10.  The  members  of  this  secuon  frequent  the  trunks  and  large 
branches  of  trees,  sleepii^  in  holes.  There  are  several  species  from 
Western  and  South  Africa,  as  P.  arboreus  and  P.  dorsalis.  The 
members  of  both  groups  appear  to  have  a  powei  like  that  possessed 
by  geckos  of  clinging  to  vertical  surfaces  of  rocks  and  trees  by  the 
soles  of  their  feet. 

Extinct  Hyracoids. — For  many  years  extinct  representatives 
of  the  Hyracoidea  were  unknown,  paitly  owing  to  the  fact  that 


teeth,  of  which  the  innermost  were  large  and  trihedral,  recalling 
those  of  the  existing  ^enus.  On  the  other  hand,  the  two  outer 
pairs  of  incisors  were  m  contact  with  one  another  and  with  the 
canines,  so  as  to  form  on  each  side  a  series  continuous  with  the 
cheek-teeth. 

The  next  representatives  of  the  group  occur  in  the  Upper  Eocene 
beds  of  the  Fayum  district  of  Egypt,  where  the  genera  Saghatkerium 
and  Megahkyrax  occur.  These  are  regarded  as  representinf;  a 
distinct  lamily.  the  Saghalhtriidae,  characterized  by  the  possession 
of  the  full  series  of  twenty-two  teeth  in  the  upper  jaw.  among 
which  the  first  pair  of  incisors  was  modified  to  form  trihedral  rootless 
tusks,  while  the  two  remaining  pairs  were  separated  from  one 
another  and  from  the  teeth  in  front  by  gaps.  The  canine  was  like 
a  premolar,  and  in  contact  with  the  first  tooth  of  that  series;  and 

the  cheek-teeth  were  short-crowned,  with  the  prr  — -' '  ------  -■--- 

the  molars,  and  a  third  lobe  to  the  last  lower 


=  byL,OOQlC 


itteiv 


210 

•eries.  The  members  of  this  fstatxa  were  small  or  medium-sized 
ungulates  with  single-rooted  incisors.  On  the  other  hand,  the 
represeatatives  ot  the  contemporary  ^nus  Mttoiohyrax  were  ap- 
proximately as  latve  as  Pliokvrax,  and  m  some  Instances  had  double 
roots  to  the  second  and  thira  incisors. 

It  is  now  possible  to  define  the  suborder  Hyracoidea  as  including 
ungulates  with  a  centrale  in  the  carpus,  plantigrade  feet,  in  which 
the  first  and  fifth  toes  are  reduced  in  greater  or  less  degree,  and 
clavicles  and  a  foramen  in  the  lower  end  of  the  humerus  are  absent. 
The  femur  has  a  small  third  trochanter,  the  radius  and  ulna  and 
tibia  and  fibula  are  respectively  separate,  at  least  in  the  young,  and 
the  fibula  articulates  with  the  astragalus.  The  earlier  forms  had  the 
full  series  of  44  teeth,  with  the  premolars  simpler  than  the  molars ; 
but  in  the  later  types  the  canines  and  some  of  the  incisors  disappear, 
and  at  least  the  hinder  premolars  become  molar-like.  In  all  cases 
the  first  upper  incisors  are  lai^  and  rootless. 

That  the  ^T?up  originated  in  Africa  there  can  be  no  reasonable 
doubt}  and  it  is  remarkable  that  so  eady  as  the  Upper  Eocene  the 
types  in  existence  differed  comparatively  little  in  structure  from  the 
modem  forms.  In  fact  the  hyraxes  were  then  almost  as  distinct 
from  other  mammals  as  they  are  at  the  present  day. 

See  also  C.  W.  Andrews,  Descriptive  CaUUotue  of  tht  Tertiary 
Verlebrala  of  Iht  Fayum,  British  Museum  (1906).  (R.  L.*) 

HTRCANIiL  (i)  An  ancient  district  of  Asia,  south  of  the 
Caspian  Sea,  and  bounded  on  the  E.  by  the  river  Oxus,  called 
Virkatta,  or  "  Wolf's  Land,"  in  Old  Persian.  It  was  a  wide  and 
indefinite  tract.  Its  chief  city  is  called  Tape  by  Strabo,  Zadra- 
carta  by  Arrian  (probably  the  modern  Astarabad}.  The  latter 
is  evidently  the  same  as  Carta,  mentioned  by  Strabo  as  an 
important  city.  Little  is  known  of  the  histoiy  of  the  country. 
Xenophon  says  it  was  subdued  by  the  Assyrians;  Curtius  that 
6000  Hyrcanians  were  in  the  army  of  Darius  III.  (a)  Two 
towns  named  Hyrcania  are  mentioned,  one  in  Hyrcania,  the 
otherinLydia.  Thelatterissaidtohavederivcdits  name  from  a 
colony  of  Hyrcanians,  transported  thither  by  the  Persians. 

HTHCAHUS  {"tpKuvln),  a  Greek  surname,  of  unknown  origin, 
borne  by  several  Jews  of  the  Maccabaean  period. 

JohnHyrcanusI.,  high  priest  of  the  Jews  from  135  to  105  B.C., 
was  the  youngest  son  of  Simon  Maccabaeus.  In  137  B.C.  he, 
along  with  bis  brother  Judas,  commanded  the  force  which 
repelled  the  invasion  of  Judaea  led  by  Cendebeus,  the  general 
of  Antiochus  VII.  Sidttts.  On  the  assassination  of  his  father 
and  two  elder  brothers  by  Ptalemy,  governor  of  Jericho,  his 
brother-in-law,  in  February  135,  he  succeeded  to  the  high  priest- 
hood and  the  supreme  authority  in  Judaea.  While  still  engaged 
in  the  struggle  with  Ptolemy,  he  was  attacked  by  Antiochua 
with  a  large  army  ((34),  and  compelled  to  shut  himself  up  in 
Jerusalem;  after  a  severe  siege  peace  was  at  last  secured  only 
on  condition  of  a  Jewish  disarmament,  and  the  payment  of  an 
indemnity  and  an  annual  tribute,  for  which  hostages  were  taken. 
In  129  be  accompanied  Antiochus  as  a  vassai  prince  on  his  ill- 
fated  Parthian  expedition;  returning,  however,  to  Judaea 
before  winter,  he  escaped  the  final  disaster.  By  the  judicious 
mission  of  an  embassy  to  Rome  he  now  obtained  confirmation 
of  the  alliance  which  his  father  had  previously  made  with  the 
growing  western  power;  at  the  same  time  he  availed  himself 
of  the  weakened  state  of  the  Syrian  monarchy  under  Demetrius 
II.  to  overrun  Samaria,  and  also  to  invade  Idumaea,  which  he 
completely  subdued,  compelling  its  inhabitants  to  receive 
circumcision  and  accept  the  Jewish  faith.  After  a  long  period 
of  rest  he  directed  his  arms  against  the  town  of  Samaria,  which, 
in  spite  of  the  intervention  of  Antiochus,  his  sons  Antigonus  and 
Aristobulus  ultimately  took,  and  by  his  orders  razed  to  the  ground 
ic.  lOQ  B.C.),  He  died  in  105,  ajid  was  succeeded  by  Aristobulus, 
the  eldest  of  his  five  sons.  The  external  policy  of  Hyrcanus 
was  marked  by  considerable  energy  and  tact,  and,  aidedas  it  was 
by  favouring  circumstances,  was  so  successful  as  to  leave  the 
Jewish  nation  in  a  position  of  independence  and  of  influence  such 
as  it  had  not  known  since  the  days  of  Solomon.  During  its 
later  years  his  reign  was  much  distrubed,  however,  by  the  con- 
tentions for  ascendancy  which  arose  between  the  Pharisees  and 
Sadducees,  the  two  rival  sects  or  parties  which  then  for  the  first 
time  (under  those  names  at  least)  came  into  prominence. 
Josephus  has  related  the  curious  circumstances  under  which  he 
ultimately  transferred  his  personalsupport  from  the  former  to  the 
Utter. 


HYRCANIA— HYSSOP 


John  HvitCAHUS  II.,  high  priest  from  78  to  40  b.c,  was  the 
eldest  son  of  Alexander  Jannaeus  by  his  wife  Alexandra,  and 
was  thus  a  grandson  of  the  preceding.  When  his  father  died  in 
78,  he  was  by  his  mother  forthwith  appointed  high  priest,  and 
on  her  death  in  6g  he  claimed  the  succession  to  the  supreme  civil 
authority  also;  but,  after  a  brief  and  troubled  reign  of  three 
months,  he  was  compelled  to  abdicate  both  kingly  and  priestly 
dignities  in  favour  of  his  more  energetic  and  ambitious  younger 
brother  Aristobulus  II.  In  63  it  suited  the  policy  of  Pompey 
that  be  should  be  restored  to  the  high  priesthood,  with  some 
semblance  of  supreme  command,  but  of  much  of  this  semblance 
even  he  was  soon  again  deprived  by  the  arrangement  of  the 
pro-consul  Gabinius,  according  to  which  Palestine  was  in  57  B.C. 
divided  into  five  separate  circles  {trbimSM,  avvtSpia).  For  services 
rendered  to  Caesar  after  the  battle  of  Pharsalia,  he  was  again 
rewarded  with  the  sovereignty  (rpooTatrEa  roO  Uvavt,  Jos.  Ant. 
XX.  to)  in  47  B.C.,  Antipater  of  Idumaea,  however,  being  at  the 
same  time  made  procurator  of  Judaea.  In  41  B.C.  he  was 
practically  superseded  by  Antony's  appointment  of  Herod  and 
Phasael  to  be  tetrarchs  of  Judaea;  and  in  the  following  year  he 
was  taken  prisoner  by  the  Parthians,  deprived  of  his  ears  that 
he  might  be  permanently  disqualified  for  priestly  office,  and 
carried  to  Babylon.  He  was  permitted  in  33  B.C.  to  return  to 
Jerusaleiin,  where  on  a  charge  of  treasonable  correspondence 
with  Matchtis,  king  of  Arabia,  he  was  put  to  death  in  30  B.C. 

See  Josephus  {Ant.  xiii.  8-10;  xiv.  5-13;  Bdl.  Jvd.  i.  i;  i.  8-13). 
Also  Maccabebs,  History.  (J,  H.  A.  H.) 

HYSSOP  {Hytsopus  officinalis),  a  garden  herb  belonging  to  the 
natural  order  LabiatM,  formerly  cultivated  for  use  in  domestic 
medicine.  It  u  a  small  [>erennial  plant  about  a  ft.  high,  with 
slender,  quadrangular,  woody  stems;  narrowly  elliptical, 
pointed,  entire,  dotted  leaves,  about  1  in.  long  and  }  in.  wide, 
growing  in  pairs  on  the  stem;  and  long  terminal,  erect,  half- 
whorled,  leafy  spikes  of  small  violet-blue  flowers,  which  are  in 
blossom  from  June  to  September.  Varieties  of  the  plant  occur 
in  gardens  with  red  and  white  flowers,  also  one  having  variegated 
leaves.  The  leaves  have  a  warm,  aromatic,  bitter  taste,  and  are 
believed  to  owe  their  properties  to  a  volatile  oil  which  is  present 
in  the  proportion  of  }  to  )  %.  Hyssop  is  a  narive  of  the  south 
of  Europe,  its  range  extending  eastward  to  central  Asia.  A  strong 
tea  made  of  the  leaves,  and  sweetened  with  honey,  was  formerly 
used  in  pulmonary  and  catarrhal  affections,  and  externally  as  an 
application  to  bruises  and  indolent  swellings. 

The  hedge  hyssop  {Grafiola  officinalis)  belongs  to  the  natural 
order  Scropkuiariaceae,  and  is  a  native  of  marshy  lands  in  the 
south  of  Europe,  whence  it  was  introduced  into  Britain  more 
than  300  years  ago.  Like  Hyssopus  officinalis,  it  has  smooth 
opposite  entire  leaves,  but  the  steins  are  cylindrical,  the  leaves 
twice  the  size,  and  the  Sowers  solitary  in  the  axils  of  the  leaves 
and  having  a  yellowiah-red  veined  tube  and  bluish-white  limb, 
while  the  capsules  are  oval  and  many-seeded.  The  herb  has 
a  bitter,  nauseous  taste,  but  is  almost  odourless.  In  small 
quantities  it  acts  as  a  purgative,  diuretic  and  emetic  when  taken 
internally.  It  was  formerly  official  in  the  Edinburgh  Pharma- 
copoeia, being  esteemed  as  a  remedy  for  dropsy.  It  is  said  to 
have  formed  the  basis  of  a  celebrated  nostrum  for  gout,  called 
Eau  mfdicina'.e,  and  in  former  times  was  called  Gratia  Dei. 
When  growing  in  abundance,  as  it  does  in  some  damp  pastures 
in  Switzerland,  it  becomes  dangerous  to  cattle.  G.  peruviana 
is  known  to  possess  similar  properties. 

The  hyssop  {'etob)  of  Scripture  (Ex.  xU.  23;  Lev.  xiv.  4.  6; 
Numb.  XIX.  6,  18;  i  Kings  v.  13  ^iv,  33J;  I^s.  H.  9  (7);  John  xix. 


39),  a  wall-growing  plant  adapted  for  ^vinkling  purposes,  has  long 
1 ... !l.i._.  _r  , J  J-__......_jj    jjjg  gjj^  point  on  which 

be  identified  with  the  Hys-  ■ 


been  the  subject  of  learned  disputatior 

all  have  ^reed  being  that  it  is  not  to 

sopus  offictnalii,  which  is  not  a  native  of  Palestine.     No  fewer  than 

eighteen  plants  have  been  supposed  by  various  authors  ti 


for  Teachers,  1S80)  and  others  the  caper  plant  {Capparis  spinoia) 
IS  supposed  to  be  meant;  but,  ajKirt  from  other  difficulties,  this 
identification  is  open  to  the  objection  that  the  caper  seems  to  be, 
at  least  in  one  passage  (Eccl.  xii.  5),  otherwise  des^nated  {'oMv- 
ySnak).    Thenius  (on  i  Kings  v.  13)  su^ests  Ortkolnekum  saxatiU. 
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HYSTASPES— HYSTERIA 


The  most  probable  opinion  would  Beem  to  be  that  found  in  Matmo- 
nides  and  many  later  writers,  according  to  which  the  Hebrew  'eiob 
is  to  be  identified  with  the  Arabic  sa'cUar,  now  understood  to  be 
Satureia  Thymus,  a  plant  of  very  frequent  occurrence  in  Syria  and 
Palestme,  with  which  Tkymits  Serpyllum,  or  wild  thyme,  and 
Saiureja  Tkymbra  are  closely  allied.  Its  smell,  taste  and  medicinal 
properties  are  similar  to  those  of  H.  officinaiis.  In  Morocco  the 
sa'alar  of  the  Arabs  is  Origanum  compattum ;  and  it  appears  probable 
that  several  plants  of  the  ^nera  Thymus,  Origanum  and  others 
nearly  allied  in  form  and  habit,  and  found  in  similar  localities,  were 
used  under  the  name  of  hyssop. 

HTSTA8PBS  (the  Greek  form  of  the  Persian  Visktdspa). 
(i)  A  semi-legendary  king  (kava),  praised  by  Zoroaster  as  bis 
protector  and  a  true  believer,  son  of  Aurvataaps  (Lohrosp). 
Tlie  later  tradition  and  the  Shahname  of  Firdouai  makes  htm 
(in  the  modem  form  Kai  GushUlsp)  king  of  Iran.  As  Zoroaster 
probably  preached  his  religioD  in  eastern  Iraa,  Visbta^a  must 
have  been  a  dynast  in  Bactiia  or  Sogdiana.  The  Zoroastrian 
religion  was  already  dominant  in  Media  in  the  time  of  the 
Assyrian  king  Sargon  (c.  715  B.C.),  and  had  been  propagated 
here  probably  in  much  earlier  times  (cf.  Persia);  the  time 
of  Zoroaster  and  Visbt&spa  may  therefore  be  put  at  c.  1000  B.C. 
(2)  A  Persian,  father  of  Darius  I.,  under  nhose  reign  he  was 
governor  of  Parthia,  as  Darius  himself  mentions  in  the  Behistun 
inscription  (a.  65).  By  Ammianus  Marc«llinus,  xxiii.  6.  32,  and 
by  many  modem  authors  he  has  been  identified  with  the  protector 
of  Zoroaster,  which  is  equally  impossible  for  chronological  and 
historical  reasons,  and  from  the  evidence  of  the  development  of 
Zoroastrianism  itself  (see  Persia:  Ancient  History).     (Eo.  M.) 

HYSTERESIS  (Gr.  bmtffiiaa,  from  ixrrkptiv,  to  lag  behind), 
a  term  added  to  the  vocabulary  of  physical  science  by  J.  A. 
Ewing,  who  defines  it  as  follows:  When  there  arc  two  qualities 
M  and  N  such  that  cyclic  variations  of  N  cause  cyclic  variations 
of  M,  then  if  the  changes  of  M  lag  behind  those  of  N,  we  may 
say  that  there  is  Ayj/weiw  in  the  relation  of  M  to  N  {Pkii.  Trans., 
1885, 176,  p.  524).  The  phenomenon  is  best  known  in  connexion 
with  magnetism.  If  an  iron  bar  is  subjected  to  a  magnetic 
force  which  is  first  gradually  increased  to  a  maximum  and  then 
gradually  diminished,  the  resulting  magnetization  of  the  bar 
for  any  given  value  of  the  magnetic  force  will  be  greater  when 
the  force  is  decreasing  than  when  it  is  increasing;  the  iron 
always  tends  to  retain  the  magnetic  condition  which  it  has 
previously  acquired,  and  changes  of  its  magnetization  conse- 
quently lag  behind  changes  of  the  magnetic  force.  Thus  there 
is  hysteresis  in  the  relation  of  magnetization  to  magnetic  force. 
In  consequence  of  hysteresis  the  process  of  magnetising  a  piece 
of  iron  to  a  certain  intensity  and  then  restoring  it  to  its  original 
condition,  or  of  effecting  a  double  reversal  of  its  magnetization, 
involves  the  expenditure  of  energy,  which  is  dissipated  as  heat 
in  the  iron.  Electrical  generators  and  transformers  often 
contain  pieces  of  iron  the  magnetization  of  which  is  reversed 
many  times  in  a  second,  and  in  order  to  economize  power  and 
to  avoid  undue  heating  it  is  essential  that  hysteresis  should 
in  such  cases  be  as  small  as  possible.  Iron  and  mild  steels 
showing  remarkably  little  hysteresis  are  now  specially  manu- 
factured for  use  in  the  constmction  of  electrical  machinery. 
(See  Magnetism.) 

HYSTERIA,  a  term  applied  to  an  affection  which  may  manifest 
itself  by  a  variety  of  symptoms,  and  which  depends  upon  a 
disordered  condition  of  the  highest  nervous  centres.  It  is  charac- 
terized by  psychical  peculiarities,  while  in  addition  there  is  often 
derangement  of  the  functions  subserved  by  the  lower  cerebral 
and  spinal  centres.  Histological  examination  of  the  nervous 
system  has  failed  to  disclose  associated  structural  alterations. 

By  the  ancients  and  by  modem  physicians  down  to  the  time 
of  Sydenham  the  symptoms  of  hysteria  were  supposed  to  be 
directly  due  to  disturbances  of  the  uterus  (Or.  iJorkpa,  whence  the 
name).  This  view  is  now  universally  recognized  to  be  erroneous. 
The  term  "  functional  "  is  often  used  by  English  neurologists 
as  synonymous  with  hysterical,  a  nomenclature  which  is  tenta- 
tively advantageous  since  it  is  at  least  non-committal.  P.  J. 
Mtibius  has  defined  hysteria  as  "  a  state  in  which  ideas  control 
the  body  and  produce  morbid  changes  in  its  functions."  P. 
Janet,  who  has  done  much  to  popularize  the  psychical  origin 
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of  the  affection,  holds  that  there  is  "  a  limitation  of  the  field 
of  consciousness  "  comparable  to  the  contraction  of  the  visual 
fields  met  with  in  the  disease.  Thehysterical  subject, according 
to  this  view,  is  incapable  of  taking  into  the  field  oi  consciousness 
all  the  impressions  of  which  the  normal  individual  is  conscious. 
Strong  momentary  impressions  are  no  longer  controlled  so 
efficiently  because  of  the  defective  simultaneous  impressions 
of  previous  memories.  Hence  the  readiness  with  which  the  im- 
pulse of  the  moment  is  obeyed,  the  loss  of  emotional  control 
and  the  increased  susceptibility  to  external  suggestion,  which 
are  so  characteristic.  A  secondary  subconscious  mental  state 
is  engendered  by  the  relegation  of  less  prominent  impressions 
to  a  lower  sphere.  The  dual  personality  which  is  typically  ex- 
emplified in  somnambulism  and  in  the  h}^notic  state  is  thus 
induced.  The  explanation  of  hysterical  Sj^mptoms  which  are 
independent  of  the  will,  and  of  the  existence  of  which  the  indi- 
vidual may  be  unaware,  is  to  be  found  in  a  relative  preponder- 
ance of  this  secondary  subconscious  state  as  compared  with  the 
primary  conscious  personality.  An  elaboration  of  this  theory 
aSords  an  explanation  of  hysterical  symptoms  dependent 
upon  a  "  fixed  idea."  The  following  definition  of  hysteria  has 
recently  been  advanced  by  J.  F.  F.  Babinski:  "  Hysteria  is  a 
psychical  condition  manifesting  itself  principally  by  signs 
that  may  be  termed  primary,  and  in  an  accessory  sense  others 
that  we  may  call  secondary.  The  characteristic  of  the  primary 
signs  is  that  they  may  be  exactly  reproduced  in  certain  subjects 
by  suggestion  and  dispelled  by  persuasion.  The  characteristic 
of  the  secondary  signs  is  that  they  are  dosety  related  to  the 
primary  phenomena." 

The  causes  of  hysteria  may  be  divided  into  (a)  the  predisposing, 
such  as  hereditary  predisposition  to  nervous  disease,  sex,  age 
and  national  idiosyncrasy;  and  (6)  the  immediate,  sudi  as 
mental  and  physical  exhaustion,  fright  and  other  emotions] 
influences,  pregnancy,  the  puerperal  condition,  diseases  of  the 
utems  and  its  appendages,  and  the  depressing  influence  of  injury 
or  general  disease.  Perhaps,  taken  over  all,  hereditary  pre- 
disposition to  nerve-instability  may  be  asserted  as  the  most 
prolific  cause.  There  is  frequently  direct  inheritance,  and  cases 
of  epilepsy  and  insanity  or  other  form  of  nervous  disease  are 
rarely  wanting  when  the  family  history  is  carefully  enquired 
into.  As  regards  age,  the  condition  is  apt  to  appear  at  the 
evolution  periods  of  life — puberty,  pregnancy  and  the  climacteric 
— without  any  further  assignable  cauae  except  that  first  qx)ken 
of.  It  is  rare  in  young  children,  but  very  frequent  in  girh 
between  the  ages  of  fifteen  and  twenty-five,  while  it  sometimes 
manifests  itself  in  women  at  the  menopause.  It  is  much  more 
common  in  the  female  than  in  the  male — in  the  proportion  of 
3o  toi.  Certain  races  are  more  liable  to  the  disease  thanotbers; 
thus  the  Latin  races  are  much  more  prone  to  hysteria  than  are 
those  who  come  of  a  Teutonic  stock,  and  in  more  aggravated 
and  complex  forms.  In  England  it  has  been  asserted  that  an 
undue  proportion  of  cases  occur  among  Jews.  Occupation, 
or  be  it  rather  said  want  of  occupation,  is  a  prolific  cause.  This 
is  noticeable  more  especiaOy  in  the  higher  classes  of  society. 

An  hysterical  attack  may  occur  as  an  immediate  sequel  to  an 
epileptic  fit.  If  the  patient  suffers  only  from  peUt  mal  (see 
Epilepsy),  unaccompanied  by  true  epileptic  fits,  the  significance 
of  the  hysterical  seizure,  which  is  really  a  post-epileptic  pheno- 
menon, may  remain  unrecognized. 

It  is  convenient  to  group  the  very  varied  symptoms  of  hysteria 
into  paroxysmal  and  chronic.  The  popular  term  "  hysterics  " 
is  applied  to  an  explosion  of  emotionalism,  generally  the  vesult 
of  mental  excitement,  on  which  convulsive  fits  may  supervene. 
The  characters  of  these  vary,  and  may  closely  resemble  epilepsy. 
The  hysterical  fit  is  generally  preceded  by  an  aura  or  warning. 
This  sometimes  takes  the  form  of  a  sensation  as  of  a  lump  in  the 
throat  {globus  hystericus).  The  patient  may  fall,  but  very  rarely 
is  injured  in  so  doing.  The  eyes  are  often  tightly  closed,  the 
body  and  limbs  becomerigid,  and  the  back  may  become  so  arched 
that  the  patient  rests  on  her  heels  and  head  {opislkoUmos).  This 
stage  is  usually  followed  by  violent  struggling  movements.  There 
The  attack  may  last  fi 
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or  even  longer.  Hysterical  fits  in  their  fully-developed  foirm  are 
rarely  seen  in  England,  thotigb  conunon  in  France.  In  the 
chronic  condition  we  find  an  extraordinary  complexity  of  symp- 
toms, both  physical  and  mental.  The  physical  symptoms  are 
extremely  diverse.  There  may  be  a  paralysis  of  one  or  more 
limbs  associated  with  rigidity,  which  may  persist  for  weeks, 
mouths  or  years.  In  some  cases,  the  patient  is  unable  to  walk; 
in  others  there  are  peculiarities  of  the  gait  quite  unlike  anything 
met  with  in  organic  disease.  Perversions  of  sensation  are  usually 
present;  a  common  instance  is  the  sensation  of  a  nail  being 
driven  through  the  vertex  of  the  head  (clavus  hystericus).  The 
region  of  the  spine  is  a  very  frequent  seat  of  hysterical  pain. 
Loss  of  sensation  {anaeslhesia),  of  which  the  patient  may  be  un- 
aware, is  of  common  occurrence.  Veryoften  this  senaorylossis 
Umited  exactly  to  one-half  of  the  body,  including  the  leg,  arm  and 
face  on  that  side  (hemianaesthesia).  Sensation  to  touch,  pain, 
heat  and  cold,  and  electrical  stimuli  may  have  completely  dis- 
appeared in  the  anaesthetic  region.  In  other  cases,  the  anaes- 
thesia is  relative  or  it  may  be  partial,  certain  forms  of  sensation 
remaining  intact.  Anaesthesia  ia  almost  always  accompanied  by 
an  inability  to  recognize  the  exact  position  of  the  affected  limb 
when  the  eyes  are  closed.  When  hemianaesthesia  is  present, 
sight,  hearing,  taste  and  smell  are  usually  impaired  on  that  side 
of  the  body.  Often  there  is  loss  of  voice  (hysterical  aphonia). 
It  is  to  such  cases  of  hysterical  paralysis  and  sensory  disturbance 
that  the  wonderful  cures  effected  by  quacks  and  charlatans  may 
be  referred.  The  mental  symptoms  have  not  the  same  tendency 
to  pass  away  suddenly.  They  may  be  spoken  of  as  inter- 
paroxysmal  and  paroxysmal.  The  chief  characteristics  of  the 
former  are  extreme  emotionalism  combined  with  obstrucriveness, 
a  desire  to  be  an  object  of  interest  and  a  constant  craving  for 
sympathy  which  is  often  procured  at  an  immense  sacrifice  of 
personal  comfort.  Obstruct iveness  is  the  invariable  symptom. 
Hysteria  may  pass  into  absolute  insanity. 

The  treatment  of  hysteria  demands  great  tact  and  firmness 
on  the  part  of  the  physician.  The  affection  is  a  definite  entity 
and  has  to  be  clearly  distinguished  from  malingering,  with  which 
it  is  so  often  erroneously  regarded  as  synonymous.  Drugs  are 
of  little  value.  The  mond  treatment  is  all -important.  In  severe 
cases,  removal  from  home  surroundings  and  isolation,  either  in 
a  hospital  ward  or  nursing  home,  are  essential,  in  order  that  full 
benefit  may  be  derived  from  psychotherapeutic  measures. 

BiBLiocRAFHV. — Charcot,  Lefotis  sur  Us  maladUs  dit  systimt 
ntrveuse  (i8jj);S.WwMitche\\,  Lectures  on  Diseases  of  the  Nervous 
System  tsf^iaUy  in  Women  (1885) ;  Buzzard,  Sim-id^ion  of  Hysteria 
by  Organic  Nemous  Disease  (1891);  Pitres,  Lemons  diniques  sur 
I'hystirie  et  I'hypnotisme  (1S91);  Richer,  Eludes  cliniques  sur  la 
Itande  hystirie  (1891);  Gilles  de  la  Tourette,  Traili  dinigue  et 
Ihirttpeutique  de  I'hystirie  (1801);  Bastian,  Hysterical  or  Functional 
Par<dysis  (1893) ;  Ormerod,  Art.  "  Hysteria,"  in  Clifford  Allbutt'a 
System  of  Medicine  (1899);  Camus  and  Pagnez,  Isolemenl  el  Psy- 
cholherapie  (1904).  CI-  B.  T.;  E.  Bra.)      , 

HTSTBROH-PROTERON  (Gr.  &mpo»,  latter,  and  xpln-tpov, 
former),  a  figure  of  speech,  in  which  the  order  ol  words  or  phrases 
is  inverted,  and  that  which  should  logically  or  naturally  come 
last  is  put  first,  to  secure  emphasis  for  the  principal  idea;  the 
classical  example  is  Virgil's  "  moriomur  el  in  media  arma 
ruamus,"  "  let  us  die  and  charge  into  the  thick  of  the  fight  " 
(Aen.  ii.  358).  The  term  b  also  applied  to  any  inversion  in 
order  of  events,  arguments,  &c. 

HTTHB,  a  market  town  and  watering-place,  one  of  the  Cinque 
Ports,  and  a  municipal  and  parliamentary  borough  of  Kent, 
England,  67  m.  S.E.  by  E.  of  London  on  a  branch  of  the  South 
Eastern  &  Chatham  railway.  Pop.  (1901)  SSS7-  It  is  beauti- 
fully situated  at  the  foot  of  a  steep  hill  near  the  eastern  extremity 
of  Romney  2hlarsh,  about  half  a  mile  from  the  sea,  and  consists 
principally  of  one  long  street  running  parallel  with  the  shore, 
with  which  it  is  connected  by  a  straight  avenue  of  wych  elms. 
On  account  of  its  fine  situation  and  picturesque  and  interesting 
neighbourhood,  it  is  a  favourite  watering-place.  A  sea-wall 
and  parade  extend  eastward  to  Sandgate,  a  distance  of  3  m. 
There  is  communication  with  Sandgate  by  means  of  a  tramway 
along  the  front.     On  the  slope  of  the  hill  above  the  town  stands 


the  fine  church  of  St  Leonard,  partly  Late  Norman,  with  a  very 
beautiful  Early  English  chancel.  The  tower  was  rebuilt  about 
1750.  In  a  vault  under  the  chancel  there  is  a  collection  of 
human  skulls  and  bones  supposed  to  be  the  remains  of  men  killed 
in  a  battle  near  Hythe  in  456.  Lionel  LukJn  (1743-1834), 
inventor  of  the  life-boat,  is  buried  in  the  churchyard.  Hythe 
possesses  a  guildhall  founded  in  1794  and  two  hospitals,  that 
of  St  Bartholomew  founded  by  Haimo,  bishop  of  Rochester, 
in  1336,  and  that  of  St  John  (rebuilt  in  i8oj),  of  still  greater 
antiquity  but  unimowu  date,  founded  originally  for  the  reception 
of  lepers.  A  government  school  of  musketry,  in  which  instructors 
for  the  army  are  trained,  was  established  in  1854,  and  has  been 
extended  since,  and  the  ShomcUffe  military  camp  is  within 
2§  m.  of  the  town. 

Lympne,  which  is  now  3  m.  inland,  is  thought  to  have  been  the 
original  harbour  which  gave  Hythe  a  place  among  the  Cinque 
Ports.  The  course  of  the  ancient  estuary  may  be  distinctly 
traced  from  here  along  the  road  to  Hythe,  the  sea-sand  lying 
on  the  surface  and  colouring  the  soil.  Here  are  remains  of  a 
Roman  fortress,  and  excavations  have  brought  to  light  many 
remains  of  the  Roman  Porlus  Lemanis.  Large  portions  of  the 
fortress  walls  are  standing.  At  the  south-west  corner  is  one  of 
the  circular  towers  which  occurred  along  the  line  of  wall.  The 
site  ia  now  occupied  by  the  fine  old  castellated  mansion  of 
Studfall  castle,  formerly  a  residence  of  the  archdeacons  of 
Canterbury.  The  name  denotes  a  fallen  place,  and  is  not 
infrequently  thus  applied  to  ancient  remains.  The  church  at 
Lympne  is  Early  English,  with  a  Norman  tower  built  by  Arch- 
bishop Lanfranc,  and  Roman  material  may  be  traced  in  the 
walls.  A  short  distance  east  b  Shipway  or  Shepway  Cross, 
where  some  of  the  great  assemblies  relating  to  the  Cinque  Ports 
were  held.  A  mile  north  from  Hythe  is  Saltwood  Castle,  of  very 
ancient  origin,  but  rebuilt  in  the  time  of  Richard  II.  The  castle 
was  granted  to  the  see  of  Canterbury  in  ioz6,  but  escheated 
to  the  crown  in  the  time  of  Henry  II.,  when  the  murder  of  Thomas 
k  Beckett  is  said  to  have  been  concerted  here,  and  having  been 
restored  to  the  archbishops  by  King  John  remained  a  residence 
of  theirs  imtil  the  time  of  Henry  VIII.  It  was  restored  as  a 
residence  in  1883,  About  2  m.  N.W.  of  Saltwood  are  remains 
of  the  fortified  14th-century  manor-house  of  Westenhanger.  It 
is  quadrangular  and  surrounded  by  a  moat,  and  of  the  nine  . 
towers  (alternately  square  and  round)  by  which  the  walls  were 
defended,  three  remain. 

The  parliamentary  borough  of  Hythe,  which  includes  Folke- 
stone, Sandgate  and  a  number  of  neighbouring  villages,  returns 
one  member.  The  town  is  governed  by  a  mayor,  4  aldermen 
and  13  councillors.     Area  361 7  acres. 

Hythe  (Heda,  Heya,  Hethe,  Hithe,  i.e.  landing-place)  was 
known  as  a  port  in  Saxon  times,  and  was  granted  by  Halfden, 
aSaxon  thegn,  to  Christ  Church,  Canterbury.  In  the  Domesday 
Survey  the  borough  is  entered  among  the  archbishop's  lands  as 
appurtenant  to  his  manor  of  Saltwood,  and  the  bailiff  of  the 
town  was  appointed  by  the  archbishop.  Hythe  was  evidently 
a  Cinque  Port  before  the  Conquest,  as  King  John  in  1205 
confirmed  the  liberties,  viz.  freedom  from  toll,  the  right  to  be 
impleaded  only  at  the  Shepway  court,  &c.,  which  the  townsmen 
had  under  Edward  the  Confessor.  The  liberties  of  the  Cinque 
Ports  were  confirmed  in  Magna  Carta  and  later  by  Edward  I. 
in  a  general  charter,  which  was  confirmed,  often  with  additions, 
by  subsequent  kings  down  to  James  II.  John's  charter  to 
Hythe  was  confirmed  by  Henry  IV,,  Henry  V.  and  Henry  VI, 
These  charters  were  granted  to  the  Cinque  Ports  in  return  for  the 
fifty-seven  ships  which  they  suppliedfor  the  royal  service, of  which 
five  werecontributed  by  Hythe.  The  ports  were  first  represented 
in  the  parUament  of  1365,  to  which  they  each  sent  four  members. 

Hythe  was  governed  by  twelve  jurats  until  1574,  when  it  was 
incorporated  by  Elizabeth  under  the  title  of  the  mayor,  jurats 
and  commonalty  of  Hythe;  a  fair  for  the  saie  of  fish,  Bjc,  was 
also  granted,  to  be  held  on  the  feast  of  St  Peter  and  St  Paul. 
As  the  sea  gradually  retreated  from  Hythe  and  the  harbour 
became  choked  up  with  sand,  the  town  suffered  the  fate  of  other 
places  near  it,  and  lost  its  old  importance. 
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I  the  ninth  letter  of  the  English  and  Latin  alphabet,  the  tenth 
in  the  Greek  and  Phoenician,  because  in  these  the  symbol 
Teth  (the  Greek  0)  preceded  it.  Teth  was  not  included  in 
the  Latin  alphatiet  because  that  language  had  no  sound 
corresponding  to  the  Greek  8,  but  the  symbol  was  metamorphosed 
and  utilized  as  the  numeral  C=  100,  which  took  this  form  through 
the  influence  of  the  initial  letter  of  the  Latin  centum.  The  name 
of  I  in  the  Phoenician  alphabet  was  YSd.  Though  in  form  it 
seems  the  simplest  of  letters  it  was  originally  much  more  complex. 
In  Phoenician  it  takes  the  form  ^  which  is  found  also  in  the 
earliest  Syriac  and  Palestinian  inscriptions  with  little  modifica- 
tion. Ultimately  in  Hebrew  it  ttecame  reduced  to  a  very  small 
symbol,  whence  comes  its  use  as  a  term  of  contempt  for  things 
of  no  importance  as  in  "  not  one  jo(  or  tittle  "  (Matthew  v.  18}. 
The  name  passed  from  Phoenician  to  Greek,  and  thence  to  the 
Latin  of  the  vulgate  as  iota,  and  from  the  Latin  the  English 
word  is  derived.  Amongst  the  Greeks  of  Asia  it  appears  only 
as  the  simple  upright  I,  but  in  some  of  the  oldest  alphabets 
elsewhere,  as  Crete,  Thera,  Attica,  Achaia  and  its  colonies  in 
lower  Italy,  it  takes  the  form  ^  or  S,  while  at  Corinth  and 
Corcyra  it  appears  first  in  a  form  closely  resembling  the  later 
Greek  sigma  X.  It  had  originally  no  cross-stroke  at  top  and 
bottom,  I  being  not  i  but  i.  The  Phoenician  alphabet  having 
no  vowel  symbob,  the  value  of  ySd  was  that  of  the  English  y. 
In  Greek,  where  the  consonant  sound  had  disappeared  or  been 
converted  into  A,  I  is  regularly  used  as  a  vowel.  OccasionaUy, 
as  in  Pamphylian,  it  is  used  dialectically  as  a  glide  between  i  and 
another  vowel,  as  in  the  proper  name  Aai^Tpuus.  In  Latin  I 
was  used  alike  for  both  vowel  and  consonant,  as  in  iugum  (yoke). 
The  sound  represented  by  it  was  approximately  that  still  assigned 
to  i  on  the  continent.  Neither  Greek  nor  Latin  made  any 
distinction  in  writing  between  short  and  long  i,  though  in  the 
Latin  of  the  Empire  the  long  sound  was  occasionally  represented 
by  a  longer  form  of  the  symbol  I.  The  dot  over  the  »  begins  in 
the  sth  or  6th  century  a.d.  In  pronunciation  the  English 
short  t  is  a  more  open  sound  than  that  of  most  languages,  and 
does  not  correspond  to  the  Greek  and  Latin  sound.  Nor  are 
the  English  short  and  loiig  *  of  the  same  quality.  The  short  i 
in  Sweet's  terminology  is  a  high-front -wide  vowel,  the  long  », 
in  English  often  spelt  ee  in  words  like  seed,  is  diphthonged, 
beginning  tike  the  short  vowel  but  becoming  higher  as  it  proceeds. 
The  Latin  short  i,  however,  in  final  syllables  was  open  and 
ultimately  became  e,  e.g.  in  the  neuter  of  i-stems  as  utiie  from 
utUi-s.  Medially  both  the  short  and  the  long  sounds  are  very 
common  in  syllables  which  were  originally  unaccented,  because 
in  such  positions  many  other  sounds  passed  into  t:  officio  but 
Jacio,  redimo  but  emo,  quidlibet  but  lubel  (libet  is  later) ;  uiUldo 
but  laedo,  Jido  from  an  older  feido,  islis  (dative  plural)  from  an 
earlier  istois.  (P.  Gi.) 

IAMBIC,  the  term  employed  in  prosody  to  denote  a  succession 
of  verses,  each  consisting  of  a  foot  or  metre  called  an  iambus 
(Xafifios),  formed  of  two  syllables,  of  which  the  first  is  short  and 
the  8econdlong{-— ).  After  the  dactyLc  hexameter,  the  iambic 
trimeter  was  the  most  popular  metre  of  ancient  Greece.  Archi- 
tochus  is  said  to  have  been  the  inventor  of  this  iambic  verse,  the 
rp{;t«rpot  consisting  of  three  iambicfeet.  Jn  the  Greek  tragedians 
an  iambic  line  is  formed  of  six  feet  arr&nged  in  obedience  to  the 
foUowing  scheme;— 


Much  of  the  beauty  of  the  verse  depends  on  the  caesura,  which  is 
usually  in  the  middle  of  the  third  foot,  and  far  less  frequently 
in  the  middle  of  the  fourth.  The  English  language  runs  more 
naturally, in  the  iambic  metre  than  in  any  other.     The  normal 


blank  verse  in  English  is  founded  upon  an  iambic  basis,  and 
Milton's  line — 

And  swims  |  or  sinks  |  or  wades  |  or  creeps  |  or  flies  |  — 
exhibits  it  in  its  primitive  form.  The  ordinary  alexandrine  of 
French  literature  is  a  hexapod  iambic,  but  in  all  questions  of 
quantity  in  modern  prosody  great  care  has  to  be  exercised  to 
recollect  that  all  ascriptions  of  classic  names  to  modem  forms  of 
rhymed  or  blank  verse  are  merely  approximate.  The  octosyllabic, 
or  four-foot  iambic  metre,  has  found  great  favour  in  English  verse 
founded  on  old  romances.  Decasyllabic  iambic  lines  rhyming 
together  form  an  "  heroic  "  metre. 

lAHBUCHUS  (d.  c.  A.d.  330),  the  chief  representative  of  Syrian 
Neoplatonism,  is  only  imperfectly  known  to  us  in  the  events 
of  his  life  and  the  details  of  his  creed.  We  learn,  however, 
from  Suidas,  and  from  his  biographer  Eunapius,  that  he  was  bom 
at  Cbalcis  in  Cocie-Syria,  the  sdon  of  a  rich  and  illustrious  family, 
that  he  studied  under  Anatolius  and  afterwards  under  Porphyry, 
the  pupil  of  Plotinus,  that  he  himself  gathered  together  a  large 
number  of  disciples  of  difierent  nations  with  whom  he  lived  on 
terms  of  genial  friendship,  that  be  wrote  "  various  philosophical 
books,"  and  that  he  died  during  the  reign  of  Constantine, — 
according  to  Fabricius,  before  A.D.  333.  His  residence  (probably) 
at  hb  native  town  of  Chalcis  was  varied  by  a  yearly  visit  with 
his  pupils  to  the  baths  of  Gadara.  Of  the  books  referred  to  by 
Suidas  only  a  fraction  has  been  preserved.  His  commentaries 
on  Plato  and  Aristotle,  and  works  on  the  Chatdaean  theology 
and  on  the  soul,  are  lost.  For  our  knowledge  of  his  system  we 
are  indebted  partly  to  the  fragments  of  these  writings  preserved 
by  Stobaeus  and  others,  and  to  the  notices  of  bis  successors, 
especially  Proclus,  partly  to  his  five  extant  books,  the  sections 
of  a  great  work  on  the  I^thagorean  philosophy.  Besides  these, 
Proclus  (413-485)  seems  to  have  ascribed  to  him*  the  authorship 
of  the  celebrated  book  Oh  the  Egyptian  Mysteries  (so-called), 
and  although  its  differences  in  style  and  in  some  points  of  doctrine 
from  the  writings  just  mentioned  make  it  improbable  that  the 
work  was  by  lamblichus  himself,  it  certainly  emanated  from  his 
school,  and  in  its  systematic  attempt  to  give  a  speculative 
justification  of  the  polytheistic  cultus  of  the  day,  marks  the 
turning-point  in  the  history  of  thought  at  which  lamblichus 
stood. 

As  a  speculative  theory  Neoplatonism  {q.v.)  had  received  its 
highest  development  from  Plotinus.  The  modifications  intro- 
duced by  lamblichus  were  the  elaboration  in  greater  detail  of 
its  formal  divisions,  the  more  systematic  application  of  the 
Pythagorean  number-symbolism,  and  chiefly,  under  the  influence 
of  Oriental  systems,  the  thorough-going  mythic  interpretation  of 
what  the  previous  philosophy  had  still  regarded  as  notional. 
It  is  on  the  last  account,  probably,  that  lamblichus  was  looked 
upon  with  such  extravagant  veneration.  As  a  philosopher  he  had 
learning  indeed,  but  little  originality.  His  aim  was  to  give  a 
philosophical  rendering  of  the  popular  religion.  By  his  con- 
temporaries he  was  accredited  with  miraculous  powers  (which  he, 
however,  disclaimed) ,  and  by  his  followers  in  the  decline  of  Greek 
philosophy,  and  iiis  admirers  on  its  revival  in  the  isth  and  16th 
centuries,  his  name  was  scarcely  mentioned  without  the  epithet 
"  divine  "  or  "  most  divine,"  while,  not  content  with  the  more 
modest  eulogy  of  Eunapius  that  he  was  inferior  to  Porphyry  only 
in  style,  the  emperor  Julian  regarded  him  as  not  even  second  . 
to  Plato,  and  said  that  he  would  give  all  the  gold  of  Lydia  for  one 
epistle  of  lamblichus. 

Theoretically,  the  philosophy  of  Plotinus  was  an  attempt 
to  harmonize  the  principles  of  the  various  Greek  scliools.  At 
the  head  of  his  system  he  placed  the  transcendent  incommunicable 
one  (*v  d^iiOtKroc),  whose  first-begotten  is  intellect  (w»Oi),  from 
which  proceeds  soul  (^i;x^),  which  in  turn  gives  birth  to  ^6c(s,  the 

'  Besides  the  anonymous  testimony  prefixed  to  an  ancient  MS.  of 
Proclus,  De  Myst.  viii.  %  seems  to  be  quoted  by  the  latter  as  lambli- 
chus's,  Cf.  Meiners,  Judicium  de  libro  qui  de  Myst.  Aeg.  in- 
scribitur,"  in  Comment.  Soc.  Reg.  Sci.  Colt.,  vol.  iv.,  1781,  p.  771 
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realm  of  nature.  Immediately  after  the  absolute  one,  lamblicbus 
introduced  a  second  superexistent  unity  to  stand  between  it  and 
the  many  as  the  producer  of  intellect,  and  made  the  three  succeed- 
ing moments  of  the  development  {intellect,  soul  and  nature) 
undergo  various  modifications.  He  speaks  of  them  as  in- 
tellectual (Biol  votpol),  supramundane  (inrepK&aiuoi) ,  and  mun- 
dane gods  (j^nixriuoi).  The  first  of  these— which  Piotinua 
represented  under  the  three  stages  of  (objective)  being  (6v), 
(subjective)  life  (fuj^),  and  (realized)  intellect  (vous)— is  distin- 
guished by  him  into  spheres  of  intelligible  gods  {dtol  vvrfTpi)  and 
oi  intellectual  gods  (fitol  votpoL),  each  subdivided  into  triads,  the 
latter  sphere  being  the  place  of  ideas,  the  former  of  the  archetypes 
of  these  ideas.  Between  these  two  worlds,  at  once  separat- 
ing and  uniting  them,  some  scholars  think  there  was  inserted 
by  lamblichus,  as  afterwards  by  Frodus,  a  third  sphere  partaking 
of  the  nature  of  both  (OtolpotrrolKalvotpol).  But  this  sup- 
position depends  on  a  merely  conjectural  emendation  of  the  text. 
We  read,  however,  that  "  in  the  intellectual  hebdomad  he 
as^gned  the  third  rank  among  the  fathers  to  the  Demiurge." 
The  Demiurge,  Zeus,  or  world-creating  potency,  is  thus  identified 
with  the  perfected  vovi,  the  intellectual  triad  being  increased  to 
a  hebdomad,  probably  (as  Zeller  supposes)  through  the  sub- 
division of  its  first  two  members.  As  in  Plotinus  povs  produced 
nature  by  mediation  of  if'vxfl,  so  here  the  intelligible  gods  are 
followed  by  a  triad  of  psychic  gods.  The  first  of  these  is  incom- 
municable and  supramundane,  while  the  other  two  seem  to  be 
mundane  though  rational.  In  the  third  class,  or  mundane 
gods  {Otol  trfKixjtuoC),  there  is  a  still  greater  wealth  of  divinities, 
oE  various  local  position,  function,  and  rank.  We  read  of  gods, 
angels,  demons  and  heroes,  of  twelve  heavenly  gods  whose 
number  is  increased  to  thirty-six  or  three  hundred  and  sixty, 
and  of  seventy-two  other  gods  proceeding  from  them,  of  twenty- 
one  chiefs  (^e;rf(«)  and  forty-two  nature-gods  {Oeoi  yataiovp- 
yoi),  besides  guardian  divinities,  of  particular  individuals  and 
nations.  The  world  is  thus  peopled  by  a  crowd  of  superhuman 
beings  influencing  natural  events,  possessing  and  communicating 
knowledge  of  the  future,  and  not  inaccessible  to  prayers  and 
offerings. 

The  whole  of  this  complex  theory  is  ruled  by  a  mathematical 
formulism  of  triad,  hebdomad,  &c.,  while  the  first  principle  is 
identified  with  the  monad,  vovi  with  the  dyad,  and  ^pvxfi  with 
the  triad,  symbolic  meanings  being  also  assigned  to  the  other 
numbers.  "  The  theorems  of  mathematics,"  he  sa}^,  "  apply 
absolutely  to  all  things,"  from  things  divine  to  original  matter 
(C>d)).  But  though  he  thus  subjects  all  things  to  number,  he 
holds  elsewhere  that  numbers  are  independent  existences,  and 
occupy  a  middle  place  between  the  limited  and  unlimited. 

Another  difficulty  of  the  system  is  the  account  given  of  nature. 
It  is  said  to  be  "bound  by  the  indissoluble  chains  of  necessity 
which  men  call  fate,"  as  distinguished  from  divine  things  which 
are  not  subject  to  fate.  Yet,  being  itself  the  result  of  higher 
powers  becoming  corporeal,  a  continual  stream  of  elevating 
influence  flows  from  them  to  it,  interfering  with  its  necessary 
laws  and  turning  to  good  ends  the  imperfect  and  evil.  Of  evil 
no  satisfactory  account  is  given;  it  b  said  to  have  been  generated 
accidentally. 

In  his  doctrine  of  man  lamblichus  retains  for  the  soul  the 
middle  place  between  intellect  and  nature  which  it  occupies 
in  the  universal  order.  He  rejects  the  passionless  and  purely 
intellectual  character  ascribed  to  the  human  soul  by  Flotinus, 
distinguishing  it  sharply  both  from  those  above  and  those  below 
it.  He  maintains  that  it  moves  between  the  higher  and  lower 
spheres,  that  it  descends  by  a  necessary  law  (not  solely  for  trial 
or  punishment)  into  the  body,  and,  passing  perhaps  from  one 
human  body  to  another,  returns  again  to  the  supersensible. 
This  return  is  effected  by  the  virtuous  activities  which  the  soul 
performs  through  its  own  power  of  free  will,  and  by  the  assistance 
of  the  gods.  These  virtues  were  classified  by  Porphyry  as 
political,  purifying  (KaSapriKal),  theoretical,  and  paradigmatic; 
and  to  these  lamblichus  adds  a  fifth  class  of  priestly  virtues 
(itpaTUtai  iptral),  in  which  the  divinest  part  of  the  soul  raises 
itself  above  intellect  to  absolute  being. 


lambhchus  does  not  seem  ever  to  have  attained  to  that 
ecstatic  communion  with  and  absorption  in  deity  which  was  the 
aim  of  earlier  Neoplatonism,  and  which  Plotinus  enjoyed  four 
times  in  his  life.  Porphyry  once.  Indeed  his  tendency  was  not  so 
much  to  raise  man  to  God  as  to  bring  the  gods  down  to  men — 

tendency  shown  still  more  plainly  in  the  "  Answer  of  Abamon 
the  master  to  Porphyry's  letter  to  Anebo  and  solutions  of  the 
doubts  therein  expressed,"  afterwards  entitled  the  lAber  de 
mysteriis,  and  ascribed  to  lamblichus. 

In  answer  to  questions  raised  and  doubts  expressed  by 
Porphyry,  the  writer  of  this  treatise  appeals  to  the  innate  idea 
all  men  have  of  the  gods  as  testifying  to  the  existence  of  divinities 
countless  in  number  and  various  in  rank  (to  the  correct  arrange- 
ment of  which  he,  like  lamblichus,  attaches  the  greatest  import- 
ance). He  holds  with  the  latter  that  above  all  principles  of 
being  and  intelligence  stands  the  absolute  one,  from  whom  the 
first  god  and  king  spontaneously  proceeds;  while  after  these 
follow  the  ethereal,  empyrean,  and  heavenly  gods,  and  the 
orders  of  archangels,  angels,  demons,  and  heroes  dis- 
tinguished in  nature,  power,  and  activity,  and  in  greater  pro- 
fusion than  even  the  imagination  of  lambhchus  had  conceived. 
He  says  that  all  the  gods  are  good  (though  he  in  another  place 
admits  the  existence  of  evil  demons  who  must  be  propitiated), 
and  traces  the  source  of  evil  to  matter;  rebuts  the  objecrion 
that  their  answering  prayer  implies  passivity  on  the  part  of  gods 
or  demons;  defends  divination,  soothsaying,  and  theurgic 
practices  as  manifestations  of  the  divine  activity;  describes  the 
appearances  of  the  different  sorts  of  divinities;  discusses  the 
various  kinds  of  sacrifice,  which  he  says  must  be  suitable  to  the 
different  natures  of  the  gods,  material  and  immaterial,  and  to  the 
double  condition  of  the  sacrificer  as  hound  to  the  body  or  free 
from  it  (differing  thus  in  his  psychology  from  lambhchus) ;  and, 
in  conclusion,  states  that  the  only  way  to  happiness  is  through 
knowledge  of  and  union  with  the  gods,  and  that  theurgic  practices 
alone  prepare  the  mind  for  this  union^again  going  beyond 
his  master,  who  held  assiduous  contemplation  of  divine  things 
to  be  sufficient.  It  is  the  passionless  nature  of  the  soul  which 
permits  it  to  be  thus  united  to  divine  beings,— knowledge  of 
this  mystic  union  and  of  the  worship  associated  with  it  having 
been  derived  from  the  Egyptian  priests,  who  learnt  Jt  from 
Hermes. 

On  one  point  only  does  the  author  of  the  De  mysteriis  seem 
not  to  go  so  far  as  lamblichus  in  thus  making  philosophy  sub- 
servient to  priestcraft.  He  condemns  as  folly  and  impiety  the 
worship  of  images  of  the  gods,  though  his  master  held  that  these 
simulacra  were  filled  with  divine  power,  whether  made  by'  the 
hand  of  man  or  (as  he  believed)  fallen  from  heaven.  But  images 
could  easily  be  dispensed  with  from  the  point  of  view  of  the 
writer,  who  not  only  held  that  all  things  were  full  of  gods  (ri^ra 
itkiiptiBtSii',  as  Thales  said),  but  thought  that  each  man  had  a 
special  divinity  of  his  own — an  tSias  SaiiMv — ^as  his  guard  and 
companion. 

The  following  are  the  extant  works  of  lamblichus;  (i)  On  Ike 
Pythagorean  (Life  Utpl  to5  UuBayopuiou  0fw),  ed.  T.  Kiessling 
(1815),  A.  Nauck  (St  Petersburg,  i88j.):  for  a  discuBsion  of  the 
authorities  used  see  E.  Rohde  in  Bheinhches  Musettm.  xxvi.,  xitvii. 
{1871. 1872) ;  Eng.  trans,  by  Thomas  Taylor  (1818).  (3)  TheErforto- 
tion  to  Pkilosopky  {\lrym  rpoTperTindt  eti  ^Xooo^lai'),  ed.  T.  Kiessling 
(1813);  H.  Piaem  (1888).  (3)  The  treatise  On  Ike  General  Science 
of  Mathematics  {Utfi  r^t  noiF^t  >iBflii^OT«Si  imirriiiiiis),  ed.  J.  G.  Friis 
(Copenhagen,  1790).  N.  Festa  (Leipzig,  1891).  (4)  The  book  On  iie 
Arithmetic  0}  NKomachus  (IIcpI  ri)i  Nueom&xo"  il>iBir<p-u^t  duayu-ni) , 
along  with  fragments  on  fate  (Iltpi  tIfiaMii>^t)  and  prayer  (n«>t 
etxfliLed.S.Tennulius(i688),the.4Hiftme(H:by  H.  Pistelli  (1894). 
(5)  The  Theological  Principles  of  Arithmetic  (StoXoToifio'a  r^i 
ipiOliTtTunjj) — the  seventh  book  of  the  series— by  F.  Ast  (Leipzig, 
1817).  Twolost  books,  treating  of  the  physical  and  ethical  significa- 
- '-  -  of  numbers,  stood  fifth  and  sixth,  while  books  on  music,  geometry 


to  Plato  ";  but  the  Letters  to  lambiicus  the  Philosopher  which  bear 
his  name  are  now  generally  considered  spurious. 

The  ao-called  Liber  de  mysteriis  was  first  edited,  with  Latm 
translation  and  notes,  by  T.  Gale  (Oxford,  1678),  and  more 
recently  by  G.  Parthey  (Berlin,  1857);  Eng.  trans,  by  Thomas 
Taylor  (i8ii). 
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There  is  a  manoeraph  on  lamblichus  by  G.  E.  Hebenstreit  {De 
lambtichi,  phiiosophi  jyri,  doctrina,  Leipzig,  1764),  and  one  of  the 
De  mysl.  by  Harlegg  0as  Buck  v.  d.  dgypt.  Mysl.,  Munich,  1858). 
The  beet  accounts  of  lambUchus  are  those  of  Zeller.  Phil.  d.  GrUcken, 
iiL  3,  pp.  613  aq.,  and  ed. ;  E.  Vacherot,  Hist,  de  I'icoU  d'AUxandrie 
(1^4^).  ii.  J7  sq.;  J.  Simon,  Hist,  dt  I'icole  d'Alexandne  (1845) ;  A.  E. 
Chaignet,  HiJtofre  de  la  Psychologic  des  Grecs  (Paris,  1893)  v.  67-108; 
T.  whittaker.  The  ffeo-PiaUmijIi  (Cambridge,  1901),    (W.  R.  So,) 

lAHBUCHDSt  of  Syria,  the  earliest  of  the  Greek  romance 
miters,  flourished  in  the  and  century  a.d.  He  was  the  author 
of  Ba0\^piaKi,  the  loves  of  Rhodanes  and  Sinonb,  of  which  an 
epitome  is  preserved  in  Photius  (cod.  94).  Garmua,  a  legendary 
kingof  Babylon,  forces  Sinonis  to  marry  him  and  throws  Rhodanes 
into  prison.  The  lovers  manage  to  escape,  and  after  many 
angular  adventures,  in  which  magic  plays  a  considerable  part, 
Garmus  is  overthrown  by  Rhodanes,  who  becomes  king  of 
Babylon.  According  to  Suidas,  lamblichus  was  a  freedman, 
and  a  scholiast's  note  on  Photius  further  informs  us  that  he 
was  a  native  Syrian  (not  descended  from  Greek  settlers);  that 
he  borrowed  the  material  for  his  romance  from  a  love  story  told 
him  by  his  Babylonian  tutor,  and  that  he  subsequently  appUed 
himself  with  great  success  to  the  study  of  Greek.  A  MS.  of  the 
ori^nal  in  the  library  of  the  Escorial  is  sud  to  have  been 
destroyed  by  fire  in  1670.  Only  a  few  fragments  have  been 
preserved,  in  addition  to  Fhotius's  epitome. 

See  Scriptores  eroHei.  ed,  A.  Hirsdiig  (1856)  and  R.  Hercher 
(185S);  A.  Mai,  Scriptorum  veieruiti  nara  cMecHo,  ii.;  E.  Robde, 
Der  prieehische  Roman  (1900). 

lANNINA  (i.e.  "the  dty  of  St  John";  Gr.  loonnina;  Turk 
Yanid;  also  written  Janina,  Jannina,  and,  according  to  its 
Albanian  pronunciatioii,  Yamna),  the  capital  of  the  vilayet  of 
lannina,  Albania,  European  Turkey.  Pop.  (1905)  about  33,000. 
The  largest  ethnical  groups  in  the  population  are  the  Albanian  and 
Greek;  the  purest  form  of  colloquial  Greek  is  spoken  here  among 
the  wealthy  and  highly  educated  merchant  families.  The  position 
of  lannina  is  strikingly  picturesque.  At  the  foot  of  the  grey 
limestone  mass  of  Mount  Mitzekeli  (i5ooft.),which  forms  part  of 
the  fine  range  of  hills  running  north  from  the  Gulf  of  Arta,  there 
lies  a  valley  (the  Heilopia  of  antiquity)  partly  occupied  by  a  lake ; 
and  the  city  is  built  on  the  slopes  of  a  slight  eminence,  stretching 
down  to  the  western  shore.  It  has  greatly  declined  from  the  state 
of  barbaric  prosperity  which  it  enjoyed  from  178S  to  1S33,  when 
it  was  the  seat  of  AJi  Pasha  (q.v.),  and  was  estimated  to  have 
from  30,000  to  50,000  inhabitants.  The  fortressi — Demir  Kule 
or  Iron  Castle,  which,  like  the  principal  seraglio,  was  built  on  a 
promontory  jutting  into  the  lake — is  now  in  ruins.  But  the  dty 
is  the  seat  of  a  Greek  archbishop,  and  still  possesses  many 
mosques  and  churches,  besides  synagogues,  a  Greek  college 
(gymnaaum),  a  library  and  a  hospital.  Sayades  (opposite  Corfu) 
and  Arta  are  the  places  through  which  it  receives  its  imports. 
The  rich  gold  and  silver  embroidery  for  which  the  dty  has  long 
been  famous  is  still  one  of  the  notable  articles  in  its  bazaar;  but 
the  commercial  importance  of  lannina  has  notably  declined  since 
the  cession  of  Arta  and  Thessaly  to  Greece  in  1881.  lannina  had 
previously  been  one  of  the  chief  centres  of  the  Thessalian  grain 
trade;  it  now  exports  little  except  cheese,  hides,  bitumen  and 
sheei»kins  to  the  annual  value  of  about  ^£120,000;  the  imports, 
which  supply  only  Che  local  demand  for  provbions,  textile  goods, 
hardware,  &c,,  are  worth  about  double  that  sum. 

The  lake  of  lannina  (perhaps  tobeidenti&cd  with  Che  Fambotus 
or  Pombotis  of  antiquity)  ts6m.  long,  and  has  an  area  of  i4Sq-m., 
with  an  extreme  depth  of  less  than  35  ft.  In  time  of  flood  it  is 
united  with  the  smaller  lake  of  Labchistas  to  the  north.  There 
are  no  affluents  of  any  considerable  size,  and  the  only  outlets  are 
underground  passages  or  katavotkra  extending  for  many  miles 
through  the  calcareous  rocks. 

Hie  theory  supported  by  W.  M.  Leake  {Northern  Greece, 
London,  1835)  that  the  citadel  of  lannina  is  to  be  identified  with 
Dodona,  is  now  generally  abandoned  in  favour  of  the  claims  of  a 
more'southem  site.  AsAnnaComnena,  in  describing  thecapture 
of  the  town  (ri  'lo&yvma)  by  Bohemond  in  ro83,  speaks  of  the 
walls  as  being  dilapidated,  it  may  be  supposed  that  the  place 
existed  before  the  nth  century.  It  is  mentioned  from  time  to 
time  in  the  Byzantine  annab,  and  on  the  estabLshmeat  of  the 


lordship  of  Epirus  by  Michael  Angelus  Conmenus  Ducas,  it 
became  hb  capital.  In  the  middle  ages  it  was  successively 
attacked  by  Serbs,  Macedonians  and  Albanians;  but  it  was  in 
possession  of  the  successors  of  Michael  when  the  forces  of  the 
Sultan  Murad  appeared  before  it  in  1430  (cf.  Hahn,  Alban, 
SludUn,  Jena  [1854!,  pp.  31(1-332).  Since  1431  it  has  continued 
under  Turkish  rule. 

Descriptions  of  lannina  will  be  found  in  Holland's  Travels  (1815); 
Hughes,  Travels  in  Greece,  &c.  (1830);  H.  F.  Tozer,  Restarches  In 
the  Highlands  of  Turkey  (London,  1869).  Seealso  ALBANuandthe 
authoritiei  there  dted. 

lAPETUS,  in  Greek  mythology,  son  of  Urantis  and  Gaea,  one 
of  the  Titans,  father  of  Atlas,  Prometheus,  Epimetheua  and 
Menoetius,  the  personifications  of  certain  human  qualities 
(Hesiod,  Tkeog.  507).  As  a  punishment  for  having  revolted 
against  Zeus,  he  was  imprisoned  in  Tartarus  (Homer,  Iliad,  viii. 
479)  or  underneath  the  bland  of  Inarime  off  the  coast  of  Cam- 
pania (Silius  Itaticus  xii.  148).  Hyginus  makes  him  the  son  of 
Tartarus  and  Gaea,  and  one  of  the  giants.  lapetus  was  con- 
sidered the  original  ancestor  of  the  human  race,  as  the  father  of 
Prometheus  and  grandfather  of  Deucalion.  The  name  b  probably 
identical  with  Japhet  (Japheth),  and  the  son  of  Noah  in  the 
Greek  legend  of  the  flood  becomes  the  ancestor  of  (Noah)  Deu- 
calion, lapetus  as  the  representative  of  an  obsolete  order  of 
things  is  described  as  warring  against  the  new  order  under  Zeus, 
and  b  naturally  relegated  to  Tartarus. 

See  F.  G.  Welcker,  Grieckische  COtlerkhre.  i.  (1857) ;  C.  H.  VOlcker, 
Die  iiythologie  des  lapeiisehen  Geschlechtes  (1824);  M.  Mayer, 
Gigantcn  und  THanen  (1887). 

I&PTDES,  or  Iapodes,  one  of  the  three  chief  peoples  of  Roman 
niyria.  They  occupied  the  interior  of  the  country  on  the  north 
between  the  Arsia  (Arsa)  and  Tedanius  (perhaps  the  Zermanja), 
which  separated  them  from  the  Libumians.  Their  territory 
formed  part  of  the  modern  Croatia.  They  are  described  by 
Strabo  as  a  mixed  race  of  Celts  and  Illyrians,  who  used  Celtic 
weapons,  tattooed  themselves,  and  lived  chiefly  on  spelt  and 
millet.  They  were  a  warlike  race,  addicted  to  plundering 
expeditions.  In  139  B.C.  C,  Sempronius  Tuditanus  celebrated 
a  triumph  over  them,  and  in  34  B.C.  they  were  finally  crushed 
by  Augustus.  They  appear  to  have  had  a  foedus  with  Rome, 
but  subsequently  rebelled. 

See  Strabo  iv.  307,  vil.  313-315;  Dlo  CasnuB  riiit  35:  Appian, 
lUyrica,  10,  14,  16;  Livy,  Epit.hx.  131,  Tibullus  iv.  I.  108;  Cicero, 
Pro  Baibo,  14. 

lATROCHBHISTRT  (coined  from  Gr.  Iarp6t,  a  phyudan,  and 
"  chembtry  "),  a  stage  in  the  hbtory  of  chembtry,  during 
which  the  object  of  thb  science  was  held  to  be  "  not  to  make 
gold  but  to  prepare  medicines."  This  doctrine  dominated 
chemical  thought  during  the  ifith  century,  its  foremost  sup- 
porters being  Paracebus,  van  Helmont  and  de  la  Boe  Sylvius. 
But  it  gave  way  to  the  new  definition  formulated  by  Boyle, 
viz.  that  the  proper  donoain  of  chembtry  was  "  to  determine 
the  composirion  of  substances."  (See  Cheiostky:  I.  History; 
Medicine,) 

lAZYQBS,  a  tribe  of  Sarmatians  first  heard  of  on  the  Maeotb, 
where  they  were  among  the  allies  of  Mithradates  the  Great. 
Moving  westward  across  Scythia,  and  hence  called  Metanastae, 
they  were  on  the  lower  Danube  by  the  time  of  Ovid,  and  about 
A.D.  50  occupied  the  plains  east  of  the  Theiss.  Here,  under  the 
general  name  of  Sarmatae,  they  were  a  perpetual  trouble  to 
the  Roman  province  of  Dada.  They  were  divided  into  freemen 
and  serfs  {Sarmatae  Limiganles),  the  latter  of  whom  had  a 
different  manner  of  life  and  were  probably  an  older  settled 
population  enslaved  by  nomad  masters.  They  rose  against  them 
in  A.D.  334,  hut  were  repressed  by  foreign  aid.  Nothing  is 
heard  of  lazyges  or  Sarmatae  after  the  Hunnish  inva^ons. 
Graves  at  Keazthely  and  elsewhere  in  the  Theiss  valley,  shown 
by  their  contents  to  belong  to  nomads  of  the  first  centuries  A.D., 
are  referred  to  the  lazyges.  (£.  H.  M.) 

IBADAN,   a  town   of    British    West  Africa,  in  Yorubaland. 

Southern  Nigeria,  133  m.  by  rail  N.E.  of  Lagos,  and  about  50  m. 

N.E.  of  Abeokuta.    Pop.    (1910  estimated  at  150,000.    The 

town  occupies  the  slope  of  •  IdO,  and  stietdufinto  ti^ 
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through  whidi  the  river  Ona  Sows.  It  is  enclosed  by  mud  walls, 
which  have  a  circuit  of  i8  m.,  and  is  encompassed  by  cultivated 
land  5  or  6  m.  in  breadth.  The  native  houses  are  all  low,  thatched 
structures,  enclosing  a  square  court,  and  the  only  break  ia  the 
mud  wall  is  the  door.  There  are  numerous  mosques,  orishas 
(idol-houses)  and  open  spaces  shaded  with  trees.  There  are  a 
few  buildings  in  the  European  style.  Most  of  the  inhabitants  are 
engaged  in  agriculture  ;  but  a  great  variety  of  handicrafts  is 
also  carried  on.  Ibadan  is  the  capital  of  one  of  the  Yoruba 
states  and  enjoys  a  large  measure  of  autonomy.  Nominally 
the  state  is  subject  to  the  alafin  (ruler)  of  Oyo;  but  it  is  virtually 
independent.  The  administration  is  in  the  hands  of  two  chiefs, 
a  civil  and  a  military,  the  bale  and  the  balogun;  these  together 
form  the  highest  court  of  appeal.  There  b  also  an  iyoloda  or 
mother  of  the  town,  to  whom  are  submitted  all  the  disputes  of 
the  women.  Ibadan  long  had  a  feud  with  Abeokuta,  but  on 
the  establishment  of  the  British  protectorate  the  intertribal 
wars  were  stopped.  In  1862  the  people  of  Ibadan  destroyed 
Ijaya,  a  neighbouring  town  of  60,000  inhabitants.  A  British 
resident  and  a  detachment  of  Mausa  troops  are  stationed  at 
Ibadan. 

See  also  YoRUBAS,  Abbokuta  and  Lagos. 

IBAQUfi,  or  San  Bonifacio  de  Ibagu^,  a  city  of  Colombia, 
and  capita  of  the  department  of  Tolima,  about  60  m.W,  of 
Bogota  and  18  m.  N.W.  of  the  Nevado  de  Tolima.  Pop.  (1900, 
estimate)  13,000.  Ibagu£  is  built  on  a  beautiful  plain  between 
the  Chipalo  and  Combeima,  small  affluents  of  the  Cuello,  a 
western  tributary  of  the  Magdalena.  Its  elevation,  4300  ft. 
above  the  sea,  gives  it  a  mild,  subtropical  climate.  The  plain 
and  the  neighbouring  valleys  produce  cacao,  tobacco,  rice  and 
sugar-cane.  There  are  two  thermal  springs  in  the  vicinity,  and 
undeveloped  mines  of  sulphur  and  silver.  The  city  has  an 
endowed  college.  It  is  an  important  commercial  centre,  being 
on  the  road  which  crosses  the  Quindio  pass,  or  paramo,  into  the 
Cauca  valley.  Ibagu§  was  founded  in  1 530  and  was  the  capital 
of  the  republic  for  a  short  time  in  1S54. 

IBARRA,  a  city  of  Ecuador  and  capital  of  the  province  of 
Imbabura,  about  50  m.  N.N.E.  of  Quito,  on  a  small  fertile  plain 
at  the  northern  foot  of  Imbabura  volcano,  7300  ft.  above  sea- 
level.  Pop.  (1900,  estimate)  5000.  It  stands  on  the  left  bank 
of  the  Tahuando,  a  small  stream  whose  waters  Sow  north  and 
west  to  the  Pacific  through  the  Mira,  and  is  separated  from 
the  higher  plateau  of  Quito  by  an  elevated  transverse  ridge  of 
which  the  Imbabura  and  Mojanda  volcanoes  form  a  part.  The 
surrounding  country  is  mountainous,  the  valleys  being  very 
fertile.  Ibarra  itself  has  a  mild,  humid  climate,  and  is  set  in  the 
midst  of  orchards  and  gardens.  It  is  the  see  of  a  bishop  and 
has  a  large  number  of  churches  and  convents,  and  many  sub- 
stantial residences.  Ibarra  has  manufactures  of  cotton  and 
woollen  fabrics,  hats,  sandals  {aipar gates),  sacks  and  rope  from 
cabuUa  fibre,  laces,  sugar  and  various  kinds  of  dbtilled  spirits  and 
cordiab  made  from  the  sugar-cane  grown  in  the  vidnity.  Mules 
are  bred  for  the  Colombian  markets  of  Pasto  and  Popayan. 
Ibarra  was  founded  in  1597  by  Alvaro  de  Ibarra,  the  president 
of  Quito.  It  has  sufiered  from  the  eruptions  of  Imbabura,  and 
more  severely  from  earthqiutkes,  that  of  1859  causing  great 
damage  to  its  public  buildings,  and  the  greater  one  of  the  i6th 
of  August  1868  almost  completely  destroyed  the  town  and 
killedalargenumberofitsinhabitants.  Tbevillageof  Carranqui, 
1}  m.  from  Ibarra,  is  the  birthplace  of  Atahualpa,  the  Inca 
sovereign  executed  by  Pizarro,  and  close  by  is  the  small  lake 
called  Yaguarcocba  where  the  army  of  Huaynacapac,  the  father 
of  Atahualpa,  inflicted  a  bloody  defeat  on  the  Carranquis. 
Another  aboriginal  battle-field  is  that  of  Hatuntaqui,  near  Ibarra, 
where  Huaynacapac  won  a  decisive  victory  and  added  the  greater 
part  of  Ecuador  to  tiis  realm.  The  whole  region  is  full  of  tolas, 
or  Indian  burial  mounds. 

IBERIANS  (Ibcri,  'I^pet),  an  ancient  people  inhabiting 
parts  of  the  Spanish  peninsula.  Their  ethnic  af^ties  are  not 
known,  and  our  knowledge  of  their  history  is  comparatively 
^ght.  It  is  almost  impossible  to  make  any  statement  in  regard 
to  them  which  will  meet  with  general  agreement.    At  the  same 


time,  the  general  lines  of  Iberian  controversy  are  clear  enough 
The  principal  sources  of  information  about  the  Iberians  are 
(i)  historical,  (2)  numismatic, (3)  linguistic,  (4)  anthropological. 

1.  Hisloricoi, — The  name  seems  to  have  been  applied  by  the 
earlier  Greek  navigators  to  the  peoples  who  inhfUsited  the  eastern 
coast  of  Spain;  probably  it  originally  meant  those  who  dwelt 
t^  the  river  Iberus  (mod.  Ebro).  It  is  possible  (Boudatd, 
Etudes  sur  t'alphabet  ibirien  (Paris,  1851)  that  the  river-name 
itself  represents  the  Basque  phrase  ibay-erri  "  the  country  of  the 
river."  On  the  other  hand,  even  in  older  Greek  usage  (as  in 
Thuc.  vi.  i)  the  term  Iberia  is  said  to  have  embraced  the  country 
as  far  east  as  the  Rhone  {see  Herodorus  of  Heraclea,  Fragm. 
Hist.  Gr.  ii.  34),  and  by  the  time  of  Strabo  it  was  the  common 
Greek  name  for  the  Spanish  peninsula,     Iberians  thus  meant 

the  population  of  the  peninsula  in  general  and 
I,  it  would  appear,  the  peoples  of  some  definite  race 
(■ytvos)  which  formed  one  element  in  that  population.  Of  the 
tribal  distribution  of  this  race,  of  its  linguistic,  social  and  political 
characteristics,  and  of  the  history  of  its  relation  to  the  other 
peoples  of  Spain,  we  have  only  the  most  general,  fragmentary 
and  contradictory  accounts.  On  the  whole,  the  historical 
evidence  indicates  that  in  Spain,  when  it  first  became  known 
to  the  Greeks  and  Romans  there  existed  many  s^arate  and 
variously  civilized  tribes  comiected  by  at  least  apparent  identity 
of  race,  and  by  similarity  (but  not  identity)  of  language,  and 
sufficiently  distinguished  by  their  general  characteristics  from 
Phoenicians,  Romans  and  Celts.  The  statement  of  Diodorus 
Siculus  that  the  mingling  of  these  Iberians  with  the  immigrant 
Celts  gave  rise  to  the  Celtiberians  is  in  itself  probable.  Varro 
and  Dionysius  Afer  proposed  to  identify  the  Iberians  of  Spain 
with  the  Iberians  of  the  Caucasus,  the  one  regarding  the  eastern, 
and  other  the  western,  settlements  as  the  earlier. 

2.  Numismatic. — Knowledge  of  ancient  Iberian  language  and 
history  b  mainly  derived  from  a  variety  of  coins,  found  widely 
distributed  in  the  peninsula,'  and  also  in  the  neighbourhood  of 
Narbonne.  They  are  inscribed  in  an  alphabet  which  has  many 
points  of  similarity  with  the  western  Greek  alfriiabets,  and  some 
with  the  Punic  alphabet;  but  which  seems  to  retain  a  few 
characters  from  an  older  script  akin  to  those  of  Minoan  Crete 
and  Roman  Libya.^  The  same  Iberian  alphabet  b  found  also 
rarely  in  inscriptions.  The  coinage  began  before  the  Roman 
conquest  was  completed;  the  monetary  system  resembles  that  of 
the  Roman  republic,  with  values  analogous  to  denarii  and 
quinarii.  The  coin  inscriptions  usually  give  only  the  name  of 
the  town,  e.g.  plplis  (Bilbilis),  klaqriqs  (Calagurris),  seqbrics 
(Segobriga),TMANiAv(Dumania).  The  types  show  late  Greek  and 
perhaps  also  late  Punic  influence,  but  approximate  later  to 
Roman  modeb.  The  commonest  reverse  type,  a  charging 
horseman,  reappears  on  the  Roman  coins  of  Bilbilb,  Osca, 
Segobriga  and  other  places.  Another  common  type  b  one  man 
leading  two  horses  or  brandishing  a  sword  or  a  bow.  The  obverse 
has  usually  a  male  head,  sometimes  inscribed  with  what  appears 
to  be  a  native  name. 

3.  Linguistu:. — The  survival  of  the  non- Aryan  language 
among  the  Basques  around  the  west  Pyrenees  has  suggested 
the  attempt  to  interpret  by  its  means  a  large  class  of  simitar- 
sounding  place-names  of  ancient  Spain,  some  of  which  are 
authenticated  by  their  occurrence  on  the  inscribed  coins,  and  to 
link  it  with  other  traces  of  non-Aryan  speech  round  the  shores 
of  the  Western  Mediterranean  and  on  the  Atlantic  seaboard 
of  Europe.  Thb  phase  of  Iberian  theory  opens  with  K.  W. 
Humboldt  (Priifung  der  UrUersuckungen  Uber  die  Urbewoknfr 
Hispaniens  vermiitelst  der  waskiscken  Sprache,  Berlin,    1811), 

'  For  the  prehistoric  civilization  of  the  peninsula  as  a  whole 
see  Spain, 

*P.  A.  Boudard's  Etudes  sur  I'atphabet  ibirien  (Paris,  1852). 
and  Numismatique  ibirienne  (B^ers,  1H59);  Aloiss  Hciss.  Notes 
sur  les  monnaies  cdUbtriennes  (Paris,  i86g),  and  Description  einirale 
des  montmies  antique  de  I'Espagne  (Paris.  1S70) ;  Phillips,  Ober  dai 
iberische  Alphabet  (Vienna,  1670).  Die  Einwaaderung  der  Iberer  in 
die  pyren.  Halbinsel  (Vienna,  1870);  W.  M.  Flinders  Petrie,  Joum. 
Antkr.  Inst.  xxix.  (1899)  204,  and  above  all  E.  Hilbner,  Honumtnla 
linguae  Iberieae.  ^  * 
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who  contended  that  there  existed  once  a  single  great  Iberian 
people,  speaking  a  distinct  language  of  their  own;  that  an 
essentially  "  Iberian "  population  was  to  be  found  in  Sicily, 
Sardinia  and  Corsica,  in  southern  France,  and  even  in  the  British 
Isles;  and  that  the  Basques  of  the  present  day  were  remnants 
of  this  race,  which  had  elsewhere  been  expelled  or  absoibed. 
This  last  was  the  central  and  the  seminal  idea  of  the  work,  and 
it  has  been  the  point  round  which  the  battle  of  scholarship  has 
mainly  raged.  The  principal  evidence  which  Humboldt  adduced 
in  its  support  was  the  possibility  of  explaining  a  vast  number  of 
the  ancient  topographical  names  of  Spain,  and  of  other  asserted 
Iberian  districts,  by  the  forms  and  significations  of  Basque. 
In  reply,  Graslin  (.De  I'lbtrie,  Paris,  1839),  maintained  that  the 
name  Iberia  was  nothing  but  a  Greek  misnomer  of  Spain,  and 
that  there  was  no  proof  that  the  Basque  people  had  ever 
occupied  a  wider  area  than  at  present;  and  BladI  {Origine  des 
Basques,  Paris,  1869)  took  the  same  line  of  argument,  holding 
that  Iberia  is  a  purely  geographical  terra,  that  there  was  no 
proper  Iberian  race,  that  the  Basques  were  always  shut  in  by 
alien  races,  that  their  affinity  is  still  to  seek,  and  that  the  whole 
Basque-Iberian  theory  is  afigment.  His  main  contention  has  met 
with  some  acceptance,'  but  the  great  current  of  ethnographical 
speculation  still  flows  in  the  direction  indicated  by  Humboldt. 

4.  AnihropiAogKai. — Humboldt's  "  Iberian  theory  "  depended 
partly  on  linguistic  comparisons,  but  partly  on  his  observation 
of  widespread  similarity  of  physical  type  among  the  population 
of  south-western  Europe.  Since  his  time  the  anthropological 
researches  of  Broca,  Thumam  and  Davis,  Huxley,  Busk,  Beddoe, 
\irchow,  Tubino  and  others  have  proved  the  existence  in  Europe, 
from  Neolithic  times,  of  a  race,  small  of  stature,  with  long  or 
oval  skulls,  and  accustomed  to  bury  their  dead  in  tombs.  Their 
remains  have  been  found  in  Belgium  and  France,  in  Britain, 
Germany  and  Denmark,  as  well  as  in  Spain;  and  tliey  bear  a 
close  resemblance  to  a  type  which  is  common  among  the  Basques 
as  well  as  all  over  the  Iberian  peninsula.  This  Neolithic  race 
has  consequently  been  nicknamed  "  Iberians,"  and  it  is  now 
common  to  speak  of  the  "  Iberian  "  ancestry  of  the  people  of 
Britain,  recognizing  the  racial  characteristics  of  "  Iberians  " 
in  the"  small  swarthy  Welshman, "the"  small  dark  Highlander," 
and  the  "  Black  Celts  to  the  west  of  the  Shannon,"  as  well  as 
in  the  typical  inhabitants  of  Aquitania  and  Brittany.'  Later 
investigators  Went  further.  M.  d'Arbois  de  Jubaiaville,  for 
example  {Les  Premiers  habitanls  de  I'Europe,  Paris,  1877), 
maintained  that  besides  possessing  Spain,  Gaul,  Italy  and  the 
British  Isles,  "  Iberian  "  peoples  penetrated  into  the  Balkan 
peninsula,  and  occupied  a  part  of  northern  Africa,  Corsica  and 
Sardinia;  and  it  is  now  generally  accepted  that  a  race  with 
fairly  uniform  characteristics  was  at  one  time  in  possession  of 
the  south  of  France  (or  at  least  of  Aquitania),  the  whole  of  Spain 
from  the  Pyrenees  to  the  straits,  the  Canary  Islands  (the 
Guanches)  a  part  of  northern  Africa  and  Corsica.  Whether 
this  type  is  more  conveniently  designated  by  the  word  Iberian, 
or  by  some  other  name  ("  Eur-african,"  "  Mediterranean,"  &c.) 
is  a  matter  of  comparative  indifference,  provided  that  there  is 
no  misunderstanding  as  to  the  steps  by  which  the  term  Iberian 
attained  its  meaning  in  modem  anthropology. 

Authorities. — K.  W.  von  Humboldt,  "  tiber  die  cantabrische 
Oder  baskische  Sprache  "  in  Adelune,  Mitkrtdales  iv.  (1817),  and 
Prufung  d.  Untersuckunien  «.  die  Uroewohner  Hispaniens  vermiUeisl 
der  viaskischen  Sprache  (Berlin,  1821);  L.  F.  Graslin,  De  I'lbirie 
(Paris,  1838) ;  T.  B.  G.  M.  Bory  de  St  Vincent,  Essai  giologique 
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Dawkins^s  Early  Man  in  Britain  (London,  1880). 


Fortaighdy  Rev.  N.S.  xvi.  323-337  (1874.) ;  W.  T.  van  Eya,  *;  La 
Langue  iMrienne  et  la  tangue  basque,  in  Rome  de  Ungutslique, 
pp.  3-"5  (1874);  W.  Webster,  "  The  Basque  and  the  Kelt,"  m  Joum. 
Artthrop.  Inst.  v.  5-ag  (1875);  F.  M.  Tubino,  Los  Aborigines  ibericas 
0  los  Berberos  en  la  ^entnsula  (Madrid.   1876);  A.  Luchaire,  Les 


Philoiope,  I,  pp.  313-334  (1888);  M.  H.  d'Arbois  de  Jubainville, 
Les  Premiers  habitants  de  I'Europe  (1889-1894);  J.  F.  Bladfi,  Les 
Vascons  avant  leur  Uablissement  en  Nottempopulanie,  Agen.  (1891); 
W.  Webster,  "  The  Celt-iberians,"  Academy  xl.  268-2^  (and  con- 
sequent correspondence)  (1891);  J.  Rhys,  "The  Inscriptions  and 
Language  of  the  Northern  Picta,"  Proc.  Sac.  Ant.  Scot,  xxvi-  26^-351 
(189a);  F.  Fita,  "El  Vascuence  en  las  inscripciones  6gmicas," 
Bol.  Real.  Acad.  Ilisl.  Madrid  Gune  1803).  xxii.  579-587;  G.  v.  d. 
Gabelentz,  "  Baskisch  u.  Berberisch,"  Sttt.  k.  preuss.  Ahad..Wiss. 
13-6I3  (Berlin,  1893),  Die  Verwandtschaft  der  Baskischen  n  ''  ' 
erber-Sf       '       ••     "^ '  -  ■        ■  '"  '       ■ 
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Rasse,"  Ausland,  Ixvi.  342-344  (18^);  F.  OI6riz  y  ^uilera,  Dis- 
tribucion  geoirafica  del  tndite  cefaltco  en  Espana  (Madrid,  1894). 
"  La  Ta1&  humana  en.  EspaQa  "  in  Discursos  R.  Acad.  Medicina 
xxxvi.  389  (Madrid,  1896);  R.  CoUignon,  "I^  Race  basque," 
L'Anlkropologie,  v.  276-287  (1894);  T.  de  Aranaadi,  "  Le  Peuple 
basque,  rfeumfi  "  Bull.  soc.  if'aniA.Vi 0-520  (1894),  "  Considerac tones 
acerca  de  la  raza  basca  "  Euskel~Erria  xxxv.  33,  65,  97,  120  (1896) ; 
H.  Schuchhardt,  Baskische  Sludien,  i.  "  Ober  die  Enlstehung  der 
Bezugsformcn  des  baskischen  Zeitworts";  Denkschriflen  der  K. 
hid.  der  Wiss,,  Phil.-Hist,.,  Classe,  Bd,  42.  Abh.  3.  (Wien,  1893): 


S  3.  I.  4.  p.  1-129  (1895),  Ann.  de  giatr.  v.  156-166  (1896),  and  with 

I.  Deniker,  "  Les  Maures  de  S6n%aT,"  L'Anthr.  vii.  57-69  (1897) ; 

Herv6,  Rec.   mens.  Ec.    d'anthr.   vi.  97-109    (1896);  G.   Sergi, 


Africa:  Anthropologia  deUa  slirfie  Camitica  (Turin,  1897),  Arii  ed 
ttalici  (iSgS);  L.  de  Hoyos  ^inz,  "  L'Anthropolt^ic  et  la  pr^ 
historique  en  Eapagne  et  en  Portugal  en  I897,  L  Anthropologie, 
'X-  37-5'  (1898) ;  J.  Deniker  (see  CoUignon)  "  Lea  Races  de  i'Europe," 
L' Anthropologie,  ix.  113-133  (1898);  M.  G^ze,  "  De  quelques  rapports 
entre  les  lan^ues  berb^re  et  basque,"  Mim.  soc.  arch,  du  Midi  de 
la  France,  xiii.  See  also  the  works  quoted  in  the  footnotes;  and  the 
bibliography  under  Basques.  (J.  L.  M.) 

IBEX,  one  of  the  names  of  the  Alpine  wild  goat,  otherwise 
known  as  the  steinbok  and  bouquetin,  and  scientifically  as  Capra 
ibex.  Formerly  the  ibex  was  common  on  the  mountain-ranges 
of  Germany,  Switzerland  and  Tirol,  but  is  now  confined  to  the 
Alps  which  separate  Valais  from  Piedmont,  and  to  the  lofty 
peaks  of  Savoy,  where  its  existence  is  mainly  due  to  game-laws. 
The  ibex  is  a  handsome  animal,  measuring  about  4^  ft.  in  length 
and  standing  about  40  in.  at  the  shoulder.  The  skin  is  covered 
in  summer  with  a  short  fur  of  an  ashy-grey  colour,  and  in  winter 
with  much  longer  yellowish-brown  hair  concealing  a  dense  fur 
beneath.  The  horns  of  the  male  rise  from  the  crest  of  the  skull, 
and  after  bending  gradually  backwards  terminate  in  smooth 
tips;  the  front  surface  of  the  remainder  carrying  bold  transverse 
ridges  or  knots.  About  i  yd.  is  the  maximum  recorded  length 
of  ibex-horns.  The  fact  that  the  fore-legs  are  somewhat  shorter 
than  those  behind  enables  the  ibex  to  ascend  mountain  slopes 
with  more  facility  than  it  can  descend,  while  its  hoofs  are  as 
hard  as  steel,  rough  underneath  and  when  walking  over  a  fiat 
surface  capable  of  being  spread  out.  These,  together  with  its 
powerful  sinews,  enable  it  to  take  prodigious  leaps,  to  balance 
itself  on  the  smallest  foothold  and  to  scale  almost  perpendicular 
rocks.  Ibex  live  habitually  at  a  greater  height  than  chamob 
or  any  other  Alpine  mammals,  their  vertical  limit  being  the  line 
of  perpetual  snow.  There  they  rest  in  sunny  nooks  during  the 
day,  descending  at  night  to  the  highest  woods  to  graze.  Ibex 
are  gregarious,  feeding  in  herds  of  ten  to  fifteen  individuals; 
but  the  old  males  generally  live  apart  from,  and  usually  at 
greater  elevations  than,  the  females  and  young.  They  utter 
a  sharp  whistling  sound  not  tmlike  that  of  the  chamois,  but  when 
greatly  irritated  or  frightened  make  a  peculiar  snorting  noise. 
The  period  of  gestation  in  the  female  is  ninety  days,  after  which 
she  produces — usually  at  the  end  of  June— -a  single  young  one 
which  is  able  at  once  to  follow  its  mother.  Kids  when  caught 
young  and  fed  on  goat's  milk  can  be  readily  tamed;  and  in  the 
i6th  century  young  tamed  ibex  were  frequently  driven  to  the 
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mountains  along  with  the  goats,  in  whose  company  they  would 
afterwards  return.  Even  wUd  ibei  have  been  known  to  stray 
among  the  herds  of  goats,  although  they  sbuu  the  society  of 
chamois.    Its  flesh  is  said  to  resemble  mutton,  but  has  a  flavour 

of  game. 

By  naturalists  the  name"  ibex  "has  been  extended  to  embrace 
all  the  kindred  species  of  wild  goats,  while  by  sportsmen  it  is 
used  in  a  still  more  elastic  sense,  to  include  not  only  the 
true  wild  goat  (known  in  India  as  the  Sind  ibex)  but  even  the 
short-homed  Hemlragus  kylocrius  of  the  Nilgiris.  Dealing 
only  with  species  zoologically  known  as  ibex,  the  one  nearest 
akin  to  the  European  kind  is  the  Asiatic  or  Siberian  ibex  (Capra 


The  Ibex  {Capra  ibex). 

sibtrica),  which,  with  several  local  phases,  extends  from  the 
northern  side  of  Kashmir  over  an  enormous  area  in  Central 
Asia.  These  ibex,  especially  the  race  from  the  Thian  Shan,  are 
incomparablyfinerthantheEuropean  species,  their  bold  knotted 
horns  sometimes  attaining  a  length  of  close  on  60  in.  The 
Arabian,  or  Nubian,  ibejt  (C.  nubiana)  is  characterized  by  the 
more  slender  type  of  horn,  in  which  the  front  edge  is  much 
narrower;  while  the  Simien  ibex  (C.  vali)  of  Central  Abyssinia 
is  a  very  large  and  dark-coloured  animal,  with  the  horns  black 
instead  of  brownish,  and  bearing  only  slightly  marked  front 
ridges.  The  Caucasian  ibex  (C.  caucoiica),  or  tur,  is  a  wholly 
fox-coloured  animal,  in  which  the  horns  are  still  flatter  in  front, 
and  thus  depart  yet  further  from  the  ibex  type.  In  the  Spanish 
ibex  (C.  pyrenoica)  the  horns  [are  flattened,  with  ill-defined 
knobs,  and  a  spiral  twist.    (See  Goat.)       (W.  H.  F.;  R.  L.') 

IBIS)  one  of  the  sacred  birds  of  the  ancient  Egyptians.  James 
Bruce  identified  this  bird  with  the  Abu-Hann«s  or  "Father 
John  "  of  the  Abyssinians,  and  in  1790  it  received  from  Latham 
{Index  omitkologicus,  p.  706)  the  name  of  Tantalus  aethiopicus. 
This  determination  was  placed  beyond  question  by  Cuvier  (Ann. 
du  Mustum,  IV.  116-135)  and  Savigny  [Hist.  nat.  et  mytkol. 
de  I'ibis)  in  1805.  They,  however,  removed  it  from  the  Linnaean 
genus  Tantalus  and,  LacipMe  having  some  years  before  founded 
a  genus  Ibis,  it  was  transferred  thither,  and  is  now  generally 
known  as  I.  aethiopica,  though  some  speak  of  it  as  /.  rdigtosa. 
No  attempt  can  here  be  made  to  treat  the  ibis  from  a  mythological 
or  antiquarian  point  of  view.  Savigny's  memoir  contains  a  great 
deal  of  matter  on  the  subject.  Wilkinson  {Ancient  Egyptians,  ser, 
1,  vol.  ii.  pp.  217-124)  added  some  of  the  results  of  later  research, 
and  Renouf  in  his  Hibbtrl  Lectures  explains  the  origin  of  the 
myth. 

The  ibis  is  chiefly  an  inhabitant  of  the  Nile  basin  from  Dongola 
southward,  as  well  as  of  Kordofan  and  Sennar;  whence  about 


midsummer  it  moves  northwards  to  Egypt.'  In  Lower  Egypt  it 
bears  the  name  of  Abu-mengel,  or  "  father  of  the  sickle,"  from 
the  form  of  its  bill,  but  it  does  not  stay  long  in  that  country, 
disappearing  when  the  Nile  has  subsided.  Hence  most  travellers 
have  failed  to  meet  with  it  there'  (since  their  acquaintance  with 
the  birds  of  Egypt  is  limited  to  those  which  frequent  the  country 
in  winter),  and  writers  have  denied  generally  to  this  species  a 
place  in  its  modem  fauna  (cf.  Shelley,  Birds  of  Egypt,  p.  261), 
However,  in  1864,  von  Heuglin  {Journ.  Jtir  Omithologie,  1865, 
p,  100)  saw  a  young  bird  which  had  been  shot  in  the  Delta,  and 
E.  C.  Taylor  (/6m,  1878,  p.  372)  saw  an  adult  which  had  been 
killed  near  Lake  Menzal  in  1877.  The  story  told  to  Herodotus 
of  its  destroying  snakes  is,  according  to  Savigny,  devoid  of 
truth,  but  Cuvier  states  that  he  discovered  partly  digested 
remains  of  a  snake  in  the  stomach  of  a  mummied  ibis. 

The  ibis  is  somewhat  larger  than  a  curlew,  Numenius  arquala, 
which  bird  it  resembles,  with  a  much  stouter  bill  and  stouter 
legs.  The  head  and  greater  part  of  the  neck  are  bare  and  black. 
The  plumage  is  white,  except  the  primaries,  which  are  black, 
and  a  black  plume,  formed  by  the  secondaries,  tertials  and  lower 
scapulars,  and  richly  glossed  with  bronze,  blue  and  green,  which 
curves  gracefully  over  the  hind-quarters.  The  bill  and  feet  are 
also  black.  The  young  lack  the  ornamental  plume,  and  in  them 
the  head  and  neck  are  clothed  with  short  black  feathers,  while 
the  bill  is  yellow.  The  nest  is  placed  in  bushes  or  high  trees, 
the  bird  generally  building  in  companies,  and  in  the  middle  of 
August  von  Heuglin  {Orn.  Nord-Ost-Ajrikas,  p.  1 138)  found  that 
it  had  from  two  to  four  young  or  much  incubated  eggs.'  These 
are  of  a  dingy  white,  splashed,  spotted  and  speckled  with 
reddish-brown. 

Congeneric  with  the  typical  ibis  are  two  or  three  other  species, 
the  /.  meianocephaJa  of  India,  the  /.  molucca  or  /.  strictipennis, 
of  Australia,  and  the  /.  bemieri  of  Madagascar,  all  of  which 
closely  resemble  /.  aetkiopiea;  while  many  other  forms  not  very 
far  removed  from  it,  though  placed  by  authors  in  distinct  genera,' 
are  known.  Among  these  are  several  beautiful  species  such  as 
the  Japanese  Geronticus  nippon,  the  Lophotibis  cristata  of 
Madagascar,  and  the  scarlet  ibis,'  Eudocimus  ruber,  of  America. 
The  glossy  ibis,  Plegadis  falcinellus,  found  throughout  the  West 
Indies,  Central  and  the  south-eastern  part  of  North  America,  as 
well  as  in  many  parts  of  Europe  (whence  it  not  unfrequently 
strays  to  the  British  Islands),  Africa,  Asia  and  Australia.  This 
bird,  believed  to  be  the  second  kind  of  ibis  spoken  of  by  Hero- 
dotus, is  rather  smaller  than  the  sacred  ibis,  and  mostly  of  a 
dark  chestnut  colour  with  brilliant  green  and  purple  reflections 
on  the  upper  parts,  exhibiting,  however,  when  young  none  of 
the  rufous  hue.  This  species  lays  eggs  of  a  deep  sea-green  colour, 
having  wholly  the  character  of  heron's  eggs,  and  it  often  breeds 
in  company  with  herons,  while  the  eggs  of  all  other  ibises 
whose  eggsare  known  resemble  thoscof  the  sacred  ibis.  Though 
ibises  resemble  the  curlews  externally,  there  is  no  affinity  between 
them.  The  Ibidtdae  are  more  nearly  related  to  the  storks, 
Ciconiidae,  and  still  more  to  the  spoonbills,  Plataleidae,  vcith 
which  latter  many  systematists  consider  them  to  form  one 
group,  the  Hemigloltides  of  Nitzsch.  Together  these  groups 
form  the  sub-order  Cicontae  of  the  order  Ciconiiformes.  The 
true  ibises  are  also  to  be  clearly  separated  from  the  wood-ibises, 
Tanlaiidae,  of  which  there  are  four  or  five  species,  by  several 
not  unimportant  structural  characters.    Fossil  remains  of  a  true 


isionally  in  Europe  (Greece  and 


'  It  has  been  said  to  c 
southern  Rusma). 

'E.  C.  Taylor  remarked  {Ibis,  1859,  p.  51),  that  the  buff-backed 
heron,  Ardea  bubuicui,  was  made  by  the  tourists'  dragomans  to  do 
duty  for  the  "sacred  ibis,"  and  this  seema  to  be  no  novel  practice, 
since  by  it,  or  something  like  it,  HaHselqvist  was  misled,  and  through 
him  Linnaeus. 

*  The  ibis  has  more  than  once  nested  in  the  gardens  of  the  Zoologi- 
cal Society  in  London,  and  even  reared  its  young  there. 

'  For  Bome  account  of  these  mav  be  consulted  Dr  Reichenow's 
paper  in  Journ.  jur  Omithologye  (1877),  pp.  143-156;  Elliot's  in 
Proc.  Zool.  Society  (1877),  pp.  477-510:  and  that  of  Oustalet  in 
Nauv.  Arch,  du  Musium,  ser.  2,  vols.  1.  pp.  167-184. 

'  It  is  a  popular  error — especially  among  painters — that  this  bird 
was  the  sacred  ibis  of  the  Egyptians. 
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ibis,  /.  pagana,  have  been  found  in  considerable  numbers  in  the 
middle  Tertiary  beds  of  France.'  {A.  N.) 

IBLIS.  or  EfiLis,  in  Moslem  mythology  the  oounterpatt  of  the 
Christian  and  Jewish  devil.  He  figures  oftener  in  the  Koran 
under  the  name  Shaitan,  Iblia  being  mentioned  it  times, 
whereas  Shaitan  appears  in  87  passages.  He  is  chief  of  the 
spirits  of  evil,  and  bis  personality  is  adapted  to  that  of  his  Jewish 
prototype.  Iblis  rebelled  against  Allah  and  was  expelled  from 
Paradise.  The  Koranic  legend  is  that  bis  fall  was  a  punishment 
for  his  refusal  to  worship  Adam.  Condemned  to  death  he  was 
afterwards  respited  till  the  judgment  day  (Koran  vii.  13). 

See  Guatav  Weil.  The  Bible,  lius  Koran  and  the  Talmud  (London. 
1846). 

IBH  'ABD  RABBIHI  [AbQ  'Umar  Atrmad  ibn  Mabommed 
ibn  'Abd  Rabbihi}  (860-940),  Arabian  poet,  was  bom  in  Cordova 
and  descended  from  a  freed  slave  of  Hishftm,  the  second  Spanish 
Omayyad  cah'ph.  He  enjoyed  a  great  reputation  for  learning 
and  eloquence.  No  diwan  of  his  is  extant,  but  many  selections 
from  his  poems  are  given  in  the  Yattmat  ud-Dakr,  i. 
412-436  (Damascus,  1887),  More  widely  known  than  his  poetry 
is  his  great  anthology,  the  'Iqd  ul-farid  ("  The  Precious  Neck- 
lace "),  a  work  divided  into  twenty-five  sections,  the  thirteenth 
being  named  the  middle  jewel  of  the  necklace,  the  chapters  on 
either  side  of  this  being  named  after  other  jewels.  It  is  an  adab 
book  (see  Abasia:  LiUraiure,  section  "  Belles  Lettres  ")  resem- 
bling Ibn  Qutaiba's  'UyHn  ul-AkhMr,  from  which  it  barrows 
largely.  It  has  been  printed  several  times  in  Cairo  (1876, 
1886,  &c.).  (G.W.T.) 

IBN  'ARABi  [Mubyiuddin  AbQ  'AbdalM  ibn  ul-'Arabtl 
(i  165-1240),  Mo^m  theologian  and  mystic,  was  born  in  Murcia 
and  educated  in  Seville.  When  thirty-eight  he  travelled  in 
Egypt,  Arabia,  Bagdad,  Mosul  and  Asia  Minor,  after  which  he 
lived  in  Damascus  for  the  rest  of  his  life.  In  law  be  was  a 
Zahirite,  in  theology  a  mystic  of  the  extreme  order,  though 
professing  orthodox  Ash'arite  theology  and  combating  in  many 
points  the  Indo-Fersian  mysticism  (pantheism).  He  claims  to 
have  had  conversations  with  all  the  prophets  past  and  future, 
and  reports  conversations  with  God  himself.  Of  his  numerous 
works  about  150  still  exist.  The  most  extensive  is  the  twelve- 
volume  Fui^at  ul-Makkiyat  ("  Meccan  Revelations  ") ,  a  general 
encyclopaedia  of  Sufic  beliefs  and  doctrines.  Numerous  extracts 
from  tl^  work  are  contained  in  Sha'rani's  (d.  1565)  manual  of 
Sufic  dogma  {Yawdqlt)  published  several  times  in  Cairo.  A 
short  account  of  these  works  is  given  in  A.  von  Kremer's 
Geschichte  der  herrschenden  Ideen  des  Islams,  pp.  loa-iog 
(Leipzig,  1868).  Another  characteristic  and  more  accessible 
work  of  Ibn  'Arab!  is  the  Fwftlf  ul-ffikam,  on  the  nature  and 
importance  of  the  twenty-seven  chief  prophets,  written  in  1230 
(ed.  Buliq,  1837)  and  with  the  Commentary  (Cairo,  1891)  of 
(^h&ai  (d.  1350)1  cf.  analysis  by  M.  Schreiner  in  Journal  of 
German  Orienkd  Society,  lii.  516-525. 

Ofa 

vol.  i.  (Weimar,  1898),  pp.  441-448.  See  also  R.  A.  Nicholson, 
A  IMerary  History  oj  the  Arohs,  pp.  399-404  (London,  I9?7)- 

IBN  ATHIR,  the  family  name  of  three  brothers,  all  Famous 
in  Arabian  literature,  born  at  Jazlrat  ibn  'Umar  in  Kurdistan. 
The  eldest  brother,  known  as  Majd  pd-DIn  (1149-1210),  was 
long  in  the  service  of  the  amir  of  Mosul,  and  was  an  earnest 
student  of  tradition  and  language.  His  dictionary  of  traditions 
(Kiiah  an-Nihaya)  was  published  at  Cairo  (1893),  and  his 
dictionary  of  family  names  (Kitdb  ul-Mwassa')  has  been  edited 
by  Seybold  (Weimar,  1896).  The  youngest  brother,  known  as 
DiyA  ud-DIn  (1163-1239),  served  Saladin  from  1191  on,  then 
his  son,  al-Malik  ul-Afdal,  and  was  afterwards  in  Egypt, 
Samosata,  Aleppo,  Mosul  and  Bagdad.  He  was  one  of  the  most 
famous  aesthetic  and  stylistic  critics  in  Arabian  literature.  His 
-KJMS  ul-Mathal,  published  in  BulSq  in  1865  (cf.  Jourrial  of 
Ike    German    Oriental    Society,    xxxv.     148,    and    Goldziher's 

>  The  name  "  Ibis  "  was  selected  as  the  title  of  an  ornithological 
magazine,  frequently  referred  to  in  this  and  other  articles,  which 
made  its  first  appearance  in  1859. 


Abhamllungen,  i.  161  sqq.),  contains  some  very  independent 
criticism  of  ancient  and  modem  Arabic  verse.  Some  of  his 
letters  have  been  published  by  D.  S.  Margoliouth  "  On  the  Royal 
Correspondence  of  Diya  ed-Din  el-Jazari  "  in  the  Actes  du 
dixthne  congris  intematumal  des  orientalistes,  sect.  3,  pp.  7-31, 

The  brother  best  known  by  the  simple  name  of  Ibn  Athir 
was  Abu-l-I^asan  'IzzuddIn  Maeohuxd  Ibn  ul-AthIx  (1160- 
1334)1  '"'bo  devoted  himself  to  the  study  of  history  and  tradition. 
At  the  age  of  twenty-one  he  settled  with  his  father  in  Mosul  and 
continued  his  studies  there.  In  the  service  of  the  amir  for  many 
years,  he  visited  Bagdad  and  Jettisalem  and  later  Aleppo  and 
Damascus.  He  died  in  Mosul.  His  great  history,  the  Kdmil. 
extends  to  the  year  1231;  it  has  been  edited  by  C.  J.  Tomberg, 
Ilm  ai-Alkiri  Chronicon  quod  perfecHssimiim  inicrHrilw  (14  vob., 
Leiden,  1851-1876),  and  has  been  published  in  13  vols,  in  Cairo 
(1873  and  1886).  The  first  part  of  this  work  up  to  a,h,  310 
(a.d.  933)  b  an  abbreviation  of  the  work  of  T&baii  ig.v.)  with 
additions.  Ibn  AthIr  also  wrote  a  history  of  the  Atabegs  of 
Mosul,  published  in  the  Jtecueil  des  historians  des  croisades  (vol. 
ii..  Fans);  a  work  {Usd  ul-Ghaba),  giving  an  account  of  7500 
companions  of  MaJiomet  (5  vols.,  Cairo,  1863},  and  a  compendium 
(the  Luhab)  of  Sam'ani's  Kiiab  vl-Ans^  (cf.  F.  Wtistcnfeld's 
Specimen  d-Lobabi,  Gfittingen,  1835).  (G.  W.  T.) 

IBN  BATUTA,  i.e.  Abd  Abdullah  Mahohued,  sumamed  Ibk 
BATtTTA  (1304-1378),  the  greatest  of  Modem  travellers,  was  born 
at  Tangier  in  1304.  He  entered  on  his  traveb  at  twenty-one 
(1325)  and  dosed  them  in  1355.  He  began  by  traversing  the 
coast  of  the  Mediterranean  from  Tangier  to  Alexandria,  finding 
time  to  marry  two  wives  on  the  road.  After  some  stay  at  Cairo, 
then  probably  the  greatest  city  in  the  world  (excluding  China), 
and  an  unsuccessful  attempt  to  reach  Mecca  from  Aidhab  on  the 
west  coast  of  the  Red  Sea,  he  visited  Palestine,  Alej^  and 
Damascus.  He  then  made  the  pilgrimage  to  Mecca  and  Medina, 
and  visited  the  shrine  of  Ali  at  Mashhad-Ali,  travelling  thence 
to  Basra,  and  across  the  mountains  of  Khuzistan  to  Isfahan, 
thence  to  Shiraz  and  back  to  Kufa  and  Bagdad.  After  an 
excursion  to  Mosul  and  Diarbekr,  be  made  the  haj  a  second  time, 
staying  at  Mecca  three  years.  He  next  sailed  down  the  Red  Sea 
to  Aden  (then  a  place  of  great  trade),  the  singular  position  of 
which  he  describes,  noticing  its  dependence  for  water-supply  upon 
the  great  cisterns  restored  in  modem  times.  He  continued  his 
voyage  down  the  African  coast,  visiting,  among  other  places, 
Mombasa  and  Quiloa  (Kilwa).  Returning  north  he  passed  by 
the  chief  cities  of  Oman  to  New  OrmuB  (Hurmuz),  which  had 
about  15  years  before,  c.  1315,  been  transferred  to  its  famous 
island-site  from  the  mainland  (Old  Ormuz).  After  visiting  other 
parts  of  the  gulf  he  crossed  the  breadth  of  Arabia  to  Mecca, 
making  the  haj  for  the  third  time.  Crossing  the  Red  Sea,  he  made 
a  journey  of  great  hardship  to  Syene,  and  thence  along  the  Nile 
to  Cairo.  After  this,  travelling  through  Syria,  he  made  a  circuit 
among  the  pet  ty  Tu^dsh  states  into  which  Asia  Minor  was  divided 
after  the  fall  of  the  kingdom  of  Rum  (Iconium).  He  now 
crossed  the  Black  Sea  to  Kafia,  then  mainly  occupied  by  the 
Genoese,  and  apparently  the  first  Christian  dty  he  had  seen, 
for  he  was  much  perturbed  by  the  beU-ringing.  He  next 
travelled  into  Kipchak  (the  Mongol  khanate  of  Russia),  and 
joined  the  camp  of  the  reigning  khan  Mahommed  Uzbeg,  from 
whom  the  great  and  heterogeneous  Uxbeg  race  is  perhaps  named. 
Among  other  places  in  this  empire  he  travelled  to  Bolghar 
(54°  54'  N.)  in  order  to  witness  the  shortness  of  the  summer 
night,  and  desired  to  continue  his  travels  north  into  the  "  Land 
of  Darkness  "  (in  the  extreme  north  of  Russia),  of  which  wonder- 
ful things  WCTC  told,  but  was  obliged  to  forego  this.  Returning 
to  the  khan's  camp  he  joined  the  cortege  of  one  of  the  Khatuns, 
who  was  a  Greek  princess  by  birth  (probably  illegitimate)  and  in 
her  train  travelled  to  Constantinople,  where  he  had  an  interview 
with  the  emperor  Andronikos  III.  the  Younger  {1328-1341). 
He  tells  how,  as  he  passed  the  city  gates,  he  heard  the  guards 
muttering  Sarakinu.  Returning  to  the  court  of  Uzbeg,  at  Sarai 
on  the  Volga,  he  crossed  the  steppes  to  Khwarizm  and  Bokhara; 
thence  through  Khorasan  and  Kabul,  and  over  the  Hindu  Kush 
(to  which  he  gives  that  name,  its  first  occurrence). 
zoc  by  V^i  C 
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tbe  Indus,  on  his  own  statement,  in  September,  1333-     This 
doses  the  first  part  of  his  narrative. 

From  Sind,  which  he  traversed  to  the  sea  and  back  again,  he 
proceeded  to  Multan,  and  eventually,  on  the  invitation  of 
MahommedTughlak,tbereigningsovereign,toDelhi.  Mahommed 
was  a  singular  character,  full  of  pretence  at  least  to  many 
accomplishments  and  virtues,  the  founder  of  public  charities,  and 
a  profuse  patron  of  scholars,  but  a  parricide,  a  fratricide,  and  as 
madly  capricious,  bloodthirsty  and  unjust  as  Caligula.  "  No 
day  did  his  palace  gate  fail  to  witness  the  elevation  of  some  abject 
to  affluence  and  the  torture  and  murder  of  some  living  soul." 
He  appointed  the  traveller  to  be  kazi  of  Delhi,  with  a  present  of 
13,000  silver  dinars  (rupees),  and  an  annual  salary  of  the  same 
amount,  besides  an  assignment  of  village  lands.  In  the  sultan's 
service  Ibn  Batuta  remained  eight  years;  but  his  good  fortune 
stimulated  his  natural  eitravagance,and  his  debts  soon  amounted 
to  four  or  five  times  his  salary.  At  last  he  fell  into  disfavour  and 
retired  from  court,  only  to  be  summoned  again  on  a  congenial 
duty.  The  emperor  of  China,  last  of  the  Mongol  dynasty,  had 
sent  a  mis^on  to  Delhi,  and  the  Moor  was  to  accompany  the 
return  embassy  (1343).  Tbe  party  travelled  through  central 
India  to  Cambay  and  thence  sailed  to  Calicut,  classed  by  the 
traveller  with  the  neighbouring  Kaulam  (Quilon),  Alexandria, 
Sudak  in  the  Crimea,  and  Zayton  (Amoy  harbour)  in  China,  as 
one  of  the  greatest  trading  havens  in  the  world — an  interesting 
enumeration  from  one  who  had  seen  them  all.  The  mission 
party  was  to  embark  in  Chinese  junks  (thewordused)  and  smaller 
vesseb,  but  that  carrying  the  other  envoys  and  the  presents, 
which  started  before  Ibn  Batuta  was  ready,  was  wrecked  totally; 
the  vessel  that  he  had  engaged  went  oS  with  his  property,  and  he 
was  left  on  the  beach  of  Calicut.  Not  daring  to  return  to  Delhi, 
he  remained  about  Honore  and  other  cities  of  the  western  coast, 
taking  part  in  various  adventures,  among  others  tbe  capture  of 
SindabuT  (Goa),  and  visiting  the  Maldive  Islands,  where  he 
became  kazi,  and  married  four  wives,  and  of  which  he  has  left  the 
best  medieval  account,  hardly  surpassed  by  any  modem.  In 
August  1344  he  left  the  Maldives  for  Ceylon;  here  he  made  the 
pilgrimage  to  the  "  Footmark  of  our  Father  Adam."  Thence  he 
betook  himself  to  Maabar  (the  Coromandel  coast),  where  he 
joined  a  Mussulman  adventurer,  residing  at  Madura,  who  had 
made  himself  master  of  much  of  that  region.  After  once  more 
visiting  Malabar,  Canara.  and  the  Maldives,  he  departed  for 
Bengal,  a  voyage  of  forty-three  days,  landing  at  Sadkawan 
(Cbittagong).  In  Bengal  he  visited  the  famous  Moslem  saint 
Siaykh  Jalaluddin,  whose  shrine  {Shah  Jalal  at  Silhet)  is  still 
maintained.  Returning  to  the  delta,  he  took  ship  at  Sunarganw 
(near  Dacca)  on  a  junk  bound  for  Java  {i.e.  Java  Minor  of  Marco 
Polo,  or  Sumatra).  Touching  the  coast  of  Arakan  or  Burma,  he 
reached  Sumatra  in  forty  days,  and  was  provided  with  a  junk  for 
China  by  MaUk  al  Dhahir,  a  zealous  disciple  of  Islam,  which  had 
recently  spread  among  the  states  on  the  northern  coast  of  that 
island.  Calling  (apparently)  at  Cambodia  on  his  way,  Ibn 
Batuta  reached  China  at  Zayton  (Amoy  harbour),  famous  from 
Maico  Polo;  he  also  visited  Sin  Kalan  or  Canton,  and  professes 
to  have  been  in  Khansa  {Kinsay  of  Marco  Polo,  i.e.  Hangchau), 
and  Khanbalik  (Cambaiuc  or  Peking).  The  truth  of  his  visit  to 
these  two  cities,  and  especially  to  the  last,  has  been  questioned. 
The  traveller's  history,  not  least  in  China,  singularly  illustrates 
the  free  masonry  of  Islam,  and  its  power  of  carrying  a  Moslem 
doctor  over  the  known  world  of  Asia  and  Africa.  On  his  way 
home  he  saw  the  great  bird  Rukk  (evidently,  from  his  description, 
an  i^nd  lifted  by  refraction);  revisitHl  Sumatra,  Malabar, 
Oman,  Persia,  Bagdad,  and  crossed  the  great  desert  to  Palmyra 
and  Damascus,  where  he  got  his  first  news  of  home,  and  heard  of 
bis  father's  death  fifteen  years  before.  Diverging  to  Hamath  and 
Aleppo,  on  his  return  to  Damascus,  he  found  the  Black  Death 
raging,  so  that  two  thousand  four  hundred  died  in  one  day. 
Revisiting  Jerusalem  and  Cairo  he  made  the  haj  a  fourth  time, 
and  finally  reappeared  at  Fez  (visiting  Sardinia  en  route)  on 
the  8th  of  November  1349,  after  twenty-lour  years'  absence. 
Morocco,  he  felt,  was,  after  all,  the  best  of  countries.  "The 
dirhems  of  the  West  are  but  little;  but  then  you  get  more  for 


them."  After  going  home  to  Tangier,  Ibn  Batuta  crossed  into 
Spain  and  made  the  round  of  Andalusia,  including  Gibraltar, 
which  had  just  then  stood  a  siege  from  the  "  Roman  tyrant 
Adfunus"  (Alphonso  XI.  of  Castile,  1312-1350).  In  1352  the 
restless  man  started  for  Central  Africa,  passing  by  the  oases  of 
the  Sahara  (where  the  houses  were  built  of  rock-salt,  as  Herodotus 
tells,  and  roofed  with  camel  skins)  to  Timbuktu  and  Gogo  on  the 
Niger,  a  river  which  he  calls  the  Nile,  believing  it  to  flow  down  into 
Egypt,  an  opinion  maintained  by  some  up  to  the  date  of  Lander's 
discovery.  Being  then  recalled  by  his  own  king,  he  returned  to 
Fez  (early  in  1354)  via  Takadda,  Haggar  and  Tuat.  Thus  ended 
his  twenty-eight  years' wanderings  which  in  their  main  linesalone 
exceeded  75,000  m.  By  royal  order  he  dictated  his  narrative  to 
Mahommedlbnjuzai,  who  concludes  the  work,  13th  of  December 
1355  (ad)  with  the  declaration: "  This  Shaykh  is  the  traveller  of 
our  age;  and  he  who  should  call  him  the  traveller  of  the  whole 
body  of  Islam  would  not  exceed  the  truth."  Ibn  Batuta  died  in 
1378,  aged  seventy-three. 

Ibn  BatuCa'a  travels  have  only  been  known  in  Europe  during  the 
igch  century:  at  first  merely  by  Arabic  abridgments  in  the  (^tha 
and  Cambridge  libraries.  Notices  or  extracts  had  been  published 
by  Seewen  {c.  1808),  Kosegarten  (t8i8),  Apett  (1819),  and  Burck- 
hardt  (1S19).  when  in  1S29  Dr  S.  Lee  puolished  for  the  Oriental 
Translation  Fund  a  version  from  the  abridged  MSS.  at  Cambridge, 
which  attracted  much  interest.  The  French  capture  of  Constantina 
afforded  MSS.  of  the  complete  work,  one  of  them  the  autograph  of 
Ibn  Juzai.  And  from  these,  after  versions  of  Fragments  by  various 
French  scholars,  was  derived  at  last  (1858-1859)  the  standard  edition 
and  translation  of  the  whole  by  M.  D^r6mery  and  Dr  Sanguinetti, 
in  4  vols.  See  also  Sir  Henry  Yule,  Cathay,  ii.  397-526 ;  C  Raymond 
Beazley,  Daum  of  Modem  Ceografhy,  iii.  535-S38.  Though'  there 
are  some  singular  chronologicaf  difficulties  m  the  narrative,  and  a 
good  many  cursory  inaccuracies  and  exaKgerations,  there  is  no  part 
of  it  except,  perhaps,  certain  portions  of  the  journeys  in  north  China, 
which  is  open  to  doubt.  The  accounts  of  the  Maldive  Islands,  and  of 
the  Negro  countries  on  the  Niger,  are  replete  with  intercBting  and 
accurate  particulars.  The  former  agrees  surprisingly  with  that  given 
by  the  only  other  foreign  resident  we  know  of.  F^rard  de  la  Val, 
two  hundred  and  fifty  years  later.  Ibn  Batuta's  statements  and 
anecdotes  regarding  the  showy  virtues  and  solid  vices  of  Sultan 
Muhammad  Tughlak  are  in  entire  agreement  with  Indian  historians, 
and  add  many  fresh  details.  (H.  Y. ;  C.  R.  B.) 

IBN  DURAID  lAbd  Bakr  Mahommed  ibn  ul-Qasan  ibn 
Duraid  ul-Azdil  (837-934),  Arabian  poet  and  philologist,  was 
born  at  Ba;ra  of  south  Arabian  stock.  At  his  native  place  he  was 
trained  under  various  teachers,  but  fied  in  871  to  Oman  at  the 
time  Bajra  was  attacked  by  the  negroes,  known  as  tbe  Zanj, 
under  Muhallabl.  After  living  twelve  years  in  Oman  he  went  to 
Persia,  and,  under  the  protection  of  tbe  governor,  'Abdallih  ibn 
Mahommed  ibn  MikSl,  and  his  son,  Isma'Il,  wrote  his  chief  works. 
In  930  he  went  to  Bagdad,  where  he  received  a  pension  from  the 
caliph  Moqtadir. 

The  Magsura,  a  poem  in  praise  of  Ibn  Mikal  and  his  son,  has  been 
edited  by  A.  Haitsma  (1773)  E.  Scheidius  (1786I  and  N.  Boyesen 
(1828).  Various  commentaries  on  the  poem  exist  in  MS.  (cf.  C. 
Brockelmann,  Gesch.  <Ur  ar.  Lit.,  i.  311  ff.,  Weimar,  1898). 
The  Jamhara  fi-i-Lufha  is  a  large  dictionary  written  in  Persian  hut 
not  printed.  Another  work  is  the  Kitib  ul-IshtigSq  ("  Book  of 
Etymology"),  edited  by  F.  WUstenfeld  (Gfittingen,  1854);  it  was 
written  in  opposition  to  the  anti-Arabian  party  to  show  the  etymo- 
logical connexion  of  the  Arabian  tribal  names.  (G.  W.  T.) 

IBN  FARADi  [AbQ-l-WaUd  'AbdaUSh  ibn  ul-Faradi]  (962- 
1012),  Arabian  historian,  was  horn  at  Cordova  and  studied  law 
and  tradition.  In  993  he  made  the  pilgrimage  and  proceeded  to 
Egypt  and  Kairaw&n,  studying  in  these  places.  After  his  return 
in  1009  he  became  cadi  in  Valencia,  and  was  kilted  at  Cordova 
when  the  Berbers  took  the  city. 

His  chief  work  is  the  History  of  Ike  Learned  Men  of  Andalusia, 
edited  by  F.  Codera  (Madrid,  1891-1893).  He  wrote  alsoahistory 
of  the  poets  of  Andalusia.  (G.  W.  T.) 

IBN  FARID  [AbO-1-Qasim  'Umar  ibn  ul-FSridl  (1181-1235), 
Arabian  poet,  was  bom  in  Cairo,  lived  for  sometime  in  Mecca  and 
died  in  Cairo.  His  poetry  is  entirely  Sufic,  and  he  was  esteemed 
the  greatest  mystic  poet  of  the  Arabs.  Some  of  his  poems  are  said 
to  have  been  written  in  ecstasies.  His  diwan  has  been  published 
with  commentary  at  Beirflt,  1887,  &c.;  with  the  commentaries  of 
Burlnl  (d.  1615)  and 'Abdul-Ghani  <d.  1730)  at  Marseilles,  "1853, 
and  at  Cairo;  and  with  the  commentary  of  Rusbayyid  Ghalih 
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<i9th  century)  at  Cairo,  1893.  One  of  the  separate  poems  waa 
edited  by  J.  von  Hanamer  Purgstall  as  Das  arabiscke  hoke  Lied  der 
LUbe  (Vienna,  1854)- 

See  R.  A.  Nicholson,  A  Literary  History  of  the  Arais  (London, 
1907).  PP-  394-398-  {G.  W.  T.) 

IBH  QABIROL  [Solouon  ben  Jtjdah],  Jewish  poet  and 
philosopher,  was  bom  at  Malaga,  probably  about  1021.  The 
early  part  of  his  troublous  life  was  spent  at  Saragossa,  but  few 
personal  details  of  it  are  recorded.  His  parents  died  while  he 
was  a  child  and  he  was  under  the  protection  first  of  a  certain 
Jekuthiel,  who  died  in  1039,  and  afterwards  of  Samuel  ha-Nagid, 
the  well-known  patron  of  learning.  His  passionate  disposition, 
however,  embittered  no  doubt  by  his  misfortunes,  involved  him 
in  frequent  diE&cuIties  and  led  to  his  quarrelling  with  Samuel, 
It  is  generaDy  agreed  that  he  died  young,  although  the  date  is 
uncertain,  Al  Harizi'  says  at  the  age  of  twenty-nine,  and 
Moses  b.  Ezra'  about  thirty,  but  Abraham  Zaccuto*  states  that 
he  died  (at  Valencia)  in  1070.  M.  Steinschneider'  accepts  the 
date  10S&. 

His  literary  activity  began  early.  He  is  said  to  have  composed 
poems  at  the  age  of  sixteen,  and  elegies  by  him  are  ertant  on 
Hai  Gaon  (died  in  1038)  and  Jekuthiel  (died  in  1039),  each  of 
which  was  written  probably  soon  after  the  death  of  the  person 
commemorated.  About  the  same  time  he  also  wrote  hia  'Anag, 
a  poem  on  grammar,  of  which  only  97  lines  out  of  400  are  pre- 
served. Moses  ben  Ezra  says  of  him  that  he  imitated  Moslem 
models,  and  was  the  firet  to  open  to  Jewish  poets  the  door  of 
versification,'  meaning  that  he  first  popularized  the  use  of  Arabic 
metres  in  Hebrew,  It  is  as  a  poet  that  he  has  been  known  to 
the  Jews  to  the  present  day,  and  admired  for  the  youthful 
freshness  and  beauty  of  his  work,  in  which  he  may  be  compared 
to  the  romantic  school  in  France  and  England  in  the  early  19th 
century.  Besides  his  lyrical  and  satirical  poems,  he  contributed 
many  of  the  finest  compositions  to  the  liturgy  (some  of  them 
with  the  acrostic  "  Shelomoh  ha-qatfln"),  which  are  widely 
different  from  the  artificial  manner  of  the  earlier  payyetanim. 
The  best  known  of  his  longer  liturgical  compositions  are  the 
philosophical  Kelher  Malkmh  (for  the  Day  of  Atonement)  and 
the  Ashardlh,  on  the  613  precepts  (for  Skebku'dth).  Owing  to  his 
pure  biblical  style  be  had  an  abiding  influence  on  subsequent 
liturgical  writers. 

Outside  the  Jewish  community  he  was  known  as  the  philo- 
sopher Avicebron  (Avencebrol,  Avicebrot,  &c,)  The  credit  of 
identifying  this  name  aa  a  medieval  corruption  of  Ibn  Gabirol 
is  due  to  S,  Munk,  who  showed  that  selections  made  by  Shem 
Tftbh  Palqera  (or  Falqera)  from  the  MeqOr  IJayylm  (the  Hebrew 
translation  of  an  Arabic  original)  by  Ibn  Gabirol,  corresponded 
to  the  Latin  Pons  Vitae  of  Avicebron.  The  Latin  version,  made 
by  Johannes  Hiapalensis  and  Gundisalvi  about  one  hundred  years 
after  the  author's  death,  had  at  once  become  known  among  the 
Schoolmen  of  the  12th  century  and  exerted  a  powerful  influence 
upon  them,  although  so  little  was  known  of  the  author  that  it 
was  doubted  whether  he  was  a  Christian  or  a  Moslem.  The 
teaching  of  the  Pons  Vitae  was  entirely  new  to  the  country  of 
its  origin,  and  being  drawn  largely  from  Neoplatonic  sources 
could  not  be  expected  to  find  favour  with  Jewish  thinkers.  Its 
distinctive  doctrines  are:  (i)  that  all  created  beings,  spiritual  or 
corporeal,  are  composed  of  matter  and  form,  the  various  species 
of  matter  being  but  varieties  of  the  universal  matter,  and 
similarly  all  forms  being  contained  in  one  universal  form;  (a) 
that  between  the  primal  One  and  the  intellect  (the  voSs  of 
Plotinus)  there  is  interposed  the  divine  Will,  which  is  itself 
divine  and  above  the  distinction  of  form  and  matter,  but  is  the 
cause  of  their  union  in  the  being  next  to  itself,  the  intellect, 
in  which  Avicebron  holds  that  the  distinction  does  exist.    The 
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'  Jiid.  Hot.  Maeanut,  ed.  Lagarde  (Gottir^n,  1883),  p.  8^.  I.  61. 
'  See  the  passage  quoted  by  Munk,  Milonges  de  pniloso ' ' 
«j«tw  (Paris,  1859).  pp,  364  and  ,517-     ,  „     , 

^*ber  Juchasstn,  ed.  Fihpowski  (London.  1857),  p.  217,- 


had  been  already  used  by  Dunash. 
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doctrine  that  there  is  a  material,  as  well  as  a  formal,  element  In 
all  created  beings  was  explicitly  adopted  from  Avicebron  by 
Duns  Scotus  (as  against  the  view  of  Albertus  Magnus  and  Thomas 
Aquinas),  and  perhaps  his  exaltation  of  the  will  above  the 
intellect  is  due  to  the  same  influence.  Avicebron  develops  his 
philosophical  system  throughout  quite  independently  of  his 
religious  views — a  practice  wholly  foreign  to  Jewish  teachers, 
and  one  which  could  not  be  acceptable  to  them.  Indeed,  this 
charge  is  expressly  brought  against  him  by  Abraham  ben  David 
of  Toledo  (died  in  1180).  It  is  doubtless  this  non-religious 
attitude  which  accounts  for  the  small  attention  paid  to  the  Pons 
Vitae  by  the  Jews,  as  compared  with  the  wide  influence  of  the 
philosophy  of  Maimonides. 

The  other  important  work  of  Ibn  Gabirol  is  I^ld^  al^kUdq  (the 
improvement  of  character),  a  popular  work  in  Arabic,  translated 
into  Hebrew  {Tiqqun  midddth  ka~nepkesk)  by  Judah  ibn  Tibbon. 
It  is  widely  different  in  treatment  from  the  Pons,  being  intended 
as  a  practical  not  a  speculative  work. 

The  collection  of  moral  maxims,  compiled  in  Arabic  but  best 
known  (in  the  Hebrew  translation  of  Judah  ibn  Tibbon)  as 
Mibhar  ha-peninim,  is  generally  ascribed  to  Ibn  Gabirol,  though 
on  less  certain  grounds. 

Bibliography.— Texts  of  the  liturgical  poems  are  to  be  found 
in  the  prayer-books;  others  in  Dukes  and  Edelmann,  Treasures 
^Oxford  (Oxford,  1850);  Dukes,  Shiri  Shelomoh  (Hanover,  1858); 
5.  Sachs,  Sktr  ha-shlrim  asher  ii-Shelomok  (Paris.  1868,  incomplete) ; 
Brody,  Die  wlUichen  Gedichle  des  .  .  .  Gabirol  (Berlin,  1897,  &c.). 

"  Avencebrolis  Fons  Vitae"  (Latin  text)  in  Clemens  Baumker's 
Beilrdge  lur  Gesch.  d.  PhUosopkie,  Bd.  i.  Hefte  3-4  (MQnster,  1892) ; 


Guttmann,  Die  PhUosopkie  des  Sai.-ibn  Gabirol  (Gettingen.  i  ... 
D.  Kaufmann,  Studien  iiber  Sal.-ibn  Gabirol  (Budapest,  1893); 
S.  Horovitz,  "  Die  Psychologie  Ibn  Gabirols,"  in  the  Jahresberuhl 
des  jiid.  theol.  Seminars  FranckeV scher  Sliftung  (Bre^lau,  1900); 
Wittmann,  "  Zur  Stellung  Avencebrols  ...  (in  B&umker's 
Beilrdge,  Bd.  v.  Heft  1,  Mllnster,  1905).  (A,  Cy.) 

IBN  HAU^L,  strictly  Ibn  Hauqal,  a  totb  century  Arabian 
geographer.  Nothing  is  known  of  his  life.  His  work  on  geo- 
graphy, written  in  977,  is  only  a  revision  and  extension  of  the 
Masdiik  ul-MamSHk  of  al-Ijtakhrt,  who  wrote  in  951.  This 
itself  was  a  revised  edition  of  the  Kitab  ul-Askkdl  or  ^uviar 
til-Aqdlim  of  Abti  Zaid  ul-Balkhi,  who  wrote  about  gai.  Ibn 
Haukal's  work  was  published  by  M.  J.  de  Goeje  (Leiden,  1873). 
An  anonymous  epitome  of  the  book  was  written  in  1233. 

See  M.  T.  de  Goeje.  "  Die  Istabri-Balhi  Frage,"  in  the  Zeitschrift 
der  deuischen  iiorgenldndischeti  Gesellschafl,  xxv.  42  sqq. 

IBK  ^AZH  (AbQ  Maljommed  'Alt  ibn  At^mad  ibn  Uazm] 
(994-1064),  Moslem  theologian,  was  bom  in  a  suburb  of  Cordova. 
He  studied  hbtory,  law  and  theology,  and  became  a  vizier  as  his 
father  had  been  before  him,  but  was  deposed  for  heresy,  and 
spent  the  rest  of  his  life  quietly  in  the  country.  In  legal  matters 
he  belonged  first  to  the  Sh&fi'ite  school,  but  came  to  adopt  the 
views  of  the  Z3hiriCes,  who  admitted  only  the  external  sense  of 
the  Koran  and  tradition,  disallowing  the  use  of  analogy  (Qiyas) 
and  Taqtid  (appeal  to  the  authority  of  an  imam),  and  objecting 
altogether  to  the  use  of  individual  opinion  (.Ra'y).  Every 
sentence  of  the  Koran  was  to  be  interpreted  in  a  general  and 
universal  sense;  the  special  application  to  the  circumstances 
of  the  time  it  was  written  was  denied.  Every  word  of  the  Koran 
was  to  be  taken  in  a  literal  sense,  but  that  sense  was  to  be  learned 
from  other  uses  in  the  Koran  itself,  not  from  the  meaning  in 
other  literature  of  the  time.  The  special  feature  of  Ibn  ^azm's 
teaching  was  that  he  extended  the  application  of  these  principles 
from  the  study  of  law  to  that  of  dogmaric  theology.  He  thus 
found  himself  in  opposition  at  one  time  to  the  Mo'tazilites,  at 
another  to  the  A^'arites.  He  did  not,  however,  succeed  in 
forming  a  school.  His  chief  work  is  the  Kildb  ui-MUal  wan- 
Nihai,  or  "  Book  of  Sects  "  (published  in  Cairo,  1899), 

For  hia  teaching  cf.  I.  Goldziher,  Die  Zahiritett.  pp.  116-172 
(Leipzig,  (1884),  and  M.  Schreiner  in  the  Journal  of  the  German 
Orientaf    ---       '■'       '-     "'      ^--    -    '■  -    -'    '--■-    — ' 


(Wei) 


(G.W.T.) 

yCoogle 


222 

IBH  HISHiH[Aba  Mabommed  'Abdulmalik  ibn  HlsbSm  ibu 
Ayyflb  uI-Himyaril  (d.  834),  Arabian  biographer,  studied  in 
Kufa  but  lived  afterwards  in  FostSt  (old  Cairo),  where  he  gained 
a  name  as  a  grammarian  and  student  of  language  and  history. 
His  chief  work  is  his  edition  of  Iba  Is^aq's  (q.v.)  Life  of  the 
Apostle  of  God,  which  has  been  edited  by  F,  Wtistenfeld  (Got- 
tingen,  r858~i86o).  An  abridged  German  translation  has 
been  made  by  G.  Weil  (Stuttgart,  1864;  d.  P.  Br&nnle,  Die 
Commeniatoren  des  Ibn  Isfiag  ttnd  ikre  Scholien,  Halle,  1895). 
Ibn  Hishim  is  said  to  have  written  a  work  explaining  the 
difficttlt  words  which  occur  in  poems  on  the  life  of  the  Apostle, 
and  another  on  the  genealogies  of  the  Himyarites  and  their 
princes.  (G.  W.  T.) 

IBN  ISHAq  [Ma^ommed  ibn  IsbSq  AbQ  'AbdaUah]  (d.  768), 
Arabic  historian,  lived  in  Medina,  where  be  interested  himself 
to  such  an  extent  in  the  details  of  the  Prophet's  life  that  he  was 
attacked  by  those  to  whom  his  work  seemed  to  have  a  rational- 
istic tendency.  He  consequently  left  Medina  in  733,  and  went 
to  Alexandria,  then  to  Kufa  and  Hira,  and  finally  to  Bagdad, 
where  the  caliph  ManfQr  provided  him  with  the  means  of 
writing  his  great  work.  This  was  the  Life  of  the  Apostle  of  God, 
which  is  now  lost  and  is  known  to  us  only  in  the  recension  of 
Ibn  Hish&m  {q.v.).  The  work  has  been  attacked  by  Arabian 
writers  (as  in  the  Pikrist)  as  untrustworthy,  and  it  seems  clear 
that  he  introduced  forged  verses  (rf.  Journal  of  the  German 
Oriental  Society,  liv.  288  sqq.).  It  remains,  however,  one  of  the 
most  important  works  of  the  age.  (G.  W.  T.) 

IBH  JUBAIR  [Aba-1  Qusain  Ma^ommed  ibn  Abroad  ibn 
Jubair]  (1145-1817),  Arabian  geographer,  was  born  in  Valencia. 
At  Granada  he  studied  the  Koran,  tradition,  law  and  literature, 
and  later  became  secretary  to  the  Mohad  governor  of  that  city. 
During  this  time  he  composed  many  poems.  In  1183  be  left 
the  court  and  travelled  to  Alexandria,  Jerusalem,  Medina, 
Mecca,  Damascus,  Mosul  and  Bagdad,  returning  in  1185  by 
way  of  Sicily. 

The  Traveis  of  Ibn  Jubair  were  edited  by  W.  Wright  (Leiden, 
1852);  and  a  new  edition  of  this  text,  revised  by  M.  J.  de  Goeje. 
was  published  by  the  Gibb  Trustees  (London,  1907).  The  part 
relatmg  to  Sicily  was  published,  with  French  translation  and  notes, 
by  M.  Amari  in  the  Journal  asialique  (1845-1846)  and  a  French 
translation  alone  of  the  same  part  by  G.  Crolla  in  Museon,  vi. 
123-132.  (G.W.T.) 

IBH  RHALDOh  {Aba  Zaid  ibn  Mabommed  ibn  Mabommed  ibn 
RhaldOn]  (1332-1406},  Arabic  historian,  was  bom  at  Tunis.  He 
studied  the  various  branches  of  Arabic  learning  with  great  success. 
In  1352  he  obtained  employment  under  the  Marinid  sultan  Abfl 
Infin  (Paris  I.)  at  Fez.  In  the  beginning  of  1356,  his  integrity 
having  been  suspected,  he  was  thrown  into  prison  until  the  death 
of  Aba  In&n  in  135S,  when  the  vizier  al-Hasan  ibn  Omar  set  him 
at  liberty  and  reinstated  him  in  his  rank  and  offices.  He  here 
continued  to  render  great  service  to  Abu  Salem  (Ibrahim  HI), 
Aba  In&n's  successor,  but,  having  oSended  the  prime  minister, 
he  obtained  permission  to  emigrate  to  Spain,  where,  at  Granada, 
he  was  received  with  great  cordiality  by  Ibn  al  Ahmar,  who  had 
been  greatly  indebted  to  his  good  offices  when  an  exile  at  the 
court  of  Abu  Salem.  The  favours  he  received  from  the  sovereign 
excited  the  jealousy  of  the  vizier,  and  he  was  driven  back  to 
Africa  (1364),  where  he  was  received  with  great  cordiahty  by  the 
sultan  of  Bougie,  Abu  Abdallah,  who  had  been  formerly  his 
companion  in  prison.  On  the  fall  of  Abu  Abdallah  Ibn  £haldQn 
raised  a  large  force  amongst  the  desert  Arabs,  and  entered  the 
service  of  the  sultan  of  Tlemgen.  A  few  years  later  be  was  taken 
prisoner  by  Abdalaziz  ('Abd  ul  *Aztz),  who  had  defeated  the 
sultan  of  Tlemfen  and  seized  the  throne.  He  then  entered  a 
monastic  establishment,  and  occupied  himself  with  scholastic 
duties,  until  in  1370  he  was  sent  for  to  Tlemgen  by  the  new 
sultan.  After  the  death  of  'Abd  ul  'Ariz  he  resided  at  Fez, 
enjoying  the  patronage  and  confidence  of  the  regent.  After 
some  further  vicissitudes  in  1378  he  entered  the  service  of  the 
sultan  of  his  native  town  of  Tunis,  where  he  devoted  himself 
almost  exclusively  to  his  studies  and  wrote  his  history  of  the 
Berbers.  Having  received  permission  to  make  the  pilgrimage 
to  Mecca,  he  reached  Cairo,  where  he  was  presented  to  the  sultan, 
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al-Malik  udh-Dhahir  Barkuk,  who  insisted  on  his  remaining  there, 
and  in  the  year  1384  made  him  grand  cadi  of  the  Malikite  rite 
for  Cairo.  This  office  he  filled  with  great  prudence  and  probity, 
removing  many  abuses  in  the  administration  of  jusrice  in  Egypt. 
At  this  time  the  ship  in  which  his  wife  and  family,  with  all  his 
property,  were  coming  to  join  him,  was  wrecked,  and  every 
one  on  board  lost.  He  endeavoured  to  find  consolation  in  the 
completion  of  his  history  of  the  Arabs  of  Spain.  At  the  same 
time  he  was  removed  from  his  office  of  cadi,  which  gave  him 
more  leisure  for  his  work.  Three  years  later  he  made  the  pilgrim- 
age to  Mecca,  and  on  his  return  lived  in  retirement  in  the  Fayum 
until  1399,  when  he  was  again  called  upon  to  resume  his  functions 
as  cadi.  He  was  removed  and  reinstated  in  the  office  no  fewer 
than  five  times. 

In  1400  he  was  sent  to  Damascus,  in  connexion  with  the 
expedition  intended  to  oppose  Timur  or  Tamerlane.  When 
Timur  had  become  master  of  the  situation,  Ibn  KhaldOn  let 
himself  down  from  the  walls  of  the  city  by  a  rope,  and  presented 
himself  before  the  conqueror,  who  permitted  him  to  return  to 
Egypt.  Ibn  EhaldOn  died  on  the  i6th  of  March  1406,  at  the 
age  of  sixty-four. 

The  great  work  by  which  he  is  known  is  a  "  Universal  History," 
but  it  deals  more  particularly  with  the  history  of  the  Arabs  of  Spain 
and  Africa.  Its  Arabic  title  is  KiOb  ul'Ibar,  v>a  (flwdn  el  Mubtada 
aa'i  Khobar,  fi  ayydmvl' Arab  wa't'AjOm  wa'l  Berber;  that  is.  "  The 
Book  of  Examples  and  the  Collection  of  Origins  and  Information 
respecting  the  History  of  the  Arabs,  Foreigners  and  Berbers."  It 
consists  of  three  books,  an  introduction  and  an  autobiography. 
Book  i.  treats  of  the  influence  of  civilization  upon  man;  book  u.  of 
the  history  of  the  Arabs  and  other  peo|)leB  from  the  remotest  antiquity 
until  the  author's  own  times;  book  iii.  of  the  history  of  the  Berher 
tribes  and  of  the  kingdoms  founded  by  that  race  in  North  Africa. 
The  introduction  is  an  elaborate  treatise  on  the  science  of  history 
and  the  development  of  society,  and  the  autobii^raphy  contains 
the  history,  not  onlv  of  the  author  himself,  but  of  his  family  and  of 
the  dynasties  which  ruled  in  Fez,  Tunis  and  Tlemgen  durii^j  his 
lifetime.  An  edition  of  the  Arabic  text  has  been  printed  at  BulSq. 
(7  vols.,  1867)  and  a  part  of  the  work  has  been  translated  by  the  late 
Baron  McG.  de  Slane  under  the  title  of  Histoire  des  Berbtres  (Algiers, 
1853-1856);  it  contains  an  admirable  account  of  the  author  and 
analysis  of  his  work.  Vol.  i.,  the  ifugoddoffia  (preface),  was  published 
by  M.  Quatremdre  (3  vols.,  Paris,  1S5S).  often  republished  in  the 
East,  and  a  French  translation  was  made  by  McG.  de  Slane  (3  vols., 
Paris,  i862-t868J.  The  parts  of  the  history  referring  to  the  expedi- 
tions of  the  Franks  into  Moslem  lands  were  edited  by  C.  J.  Tomberg 
(Upsala,  1840).  and  the  parts  treating  of  the  Banu-1  Abmar  kii^s 
of  Granada  were  translated  into  French  by  M.  Gaudefroy-Demom- 
bynes  in  the  Journal  asialigtie,  ser.  9,  vol.  xiii.  The  Aulobiograpky 
ot  Ibn  Khaldun  was  translated  into  French  by  de  Slane  ui  the 
Journal  asiaiique,  ser.  4,  vol.  iii.  For  an  English  appreciation  of  the 
philosophical  spirit  of  Ibn  Khaldun  see  R.  Flint's  History  of  the 
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IBH  KHAUIKAH  [Aba-1  'AbbSs  Abmad  ibn  Ehatlikan] 
(1211-1283),  Arabian  biographer,  was  born  at  Arbela,  the  son 
of  a  professor  reputed  to  be  ascended  from  the  Barmecides  of 
the  court  of  Hanui  al-Rashid.  When  eighteen  he  went  to  Aleppo, 
where  he  studied  for  six  years,  then  to  Damascus,  and  in  1238 
to  Alexandria  and  Cairo.  In  1252  he  married  and  became 
ctiief  cadi  of  Syria  in  Damascus  in  1 261.  Having  held  this  office 
for  ten  years,  he  was  professor  in  Cairo  until  1278,  when  he  again 
took  office  in  Damascus  for  three  years.  In  1281  he  accepted 
a  professorship  in  the  same  city,  but  died  in  the  following  year. 

His  great  work  is  the  Kitab  WafaySt  ul-A  'ySn, "  The  Obituaries 
of  Eminent  Men."  It  contains  in  alphabetical  order  the  lives  of  the 
most  celebrated  persons  of  Moslem  history  and  literature,  except 
those  of  Mahomet,  the  four  caliphs  and  the  companions  of  Mahomet 
and  their  followers  (the  TUlnun).  The  work  is  anecdotal  and  con- 
tains many  brief  extracts  from  the  poetry  of  the  writers.  It  was 
publishedbyF.WUstenfeld(G6ttingen,  i835-i843),inpartbyMcG. 
de  Slane  (Paris,  l8;}8-i843),  and  also  in  Cairo  (l8s<)  and  1882). 
An  Enelish  translaUon  by  McG.  de  Slane  was  published  for  the 
Oriental  Translarion  Fund  in  4  vols.  (London,  1843-1871).  Thirteen 
extra  biograohies  from  a  manuscript  in  Amsterdam  were  published 
by  Hjnappel  (Amsterdam,  1845).  A  Persian  translation  exists  in 
manuscript,  and  various  extracts  from  the  work  are  known.  Several 
supplements  to  the  book  have  been  written,  the  best  known  being 
that  of  Mabommed  ibn  Shftkir  (d.  1362}.  published  at  Cairo  18S1. 
A  collection  of  poems  by  Ibn  Khallikan  is  also  extant.     (G.  W.  T.) 

IBH  QUTAIBA,  or  Kotaiba  [Abd  Mabommed  ibn  Muslim  ibn 
Qutaiba]  (828-889},  Arabian  writer,  was  boro^at  Bagdad  ot 
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Kufa,  and  was  of  Iranian  descent,  his  father  belonging  to  Merv. 
Having  studied  tradition  and  philology  he  became  cadi  in 
Dinaw&r  and  afterwards  teacher  in  Bagdad,  wheie  be  died. 
He  was  the  first  repiesenCative  of  the  eclectic  school  of  Bagdad 
philologists  that  succeeded  the  schools  of  Kufa  and  Ba^ra  (see 
Arabia:  Literature,  section  "  Grammar  ").  Although  engaged 
also  in  theological  polemic  (cf.  I.  Goldziher,  Muhammedaniscke 
Sludien,  ii.  136,  Halle,  1890),  his  chief  works  were  directed 
to  the  training  of  the  ideal  secretary.  Of  these  five  may- be  said 
to  formaseries.  The  Adab  vl-Kaiib  ("  Training  of  the  Secretary  ") 
contains  instruction  in  writing  and  is  a  compendium  of  Arabic 
style.  It  has  been  edited  by  Max  Grtinert  (Leiden,  igoo). 
Hie  KUdi  wk-SkarSb  is  still  in  manuscript.  The  Kitab  ul- 
Ma'drif  has  been  edited  by  F.  Wilstenfeld  as  the  Handbuch  der 
Gesckiehte^  (Gflttingen,  1850);  the  KitSb  ush-Skfr  wask- 
Shu'arii  ("  Book  of  Poetry  and  Poets  ")  editedby  M.  J.  deOoeje 
(Leiden,  1904).*  The  fifth  and  most  important  is  the  ^Uy&n  ul- 
Akhbir,  which  deab  in  ten  books  with  lordship,  war,  nobility, 
character,  science  and  eloquence,  asceticism,  friendship,  requests, 
foods  and  women,  with  many  illustrations  from  history,  poetry 
and  proverb  (ed,  C.  Brockelmann,  Leiden,  1900  sqq.). 

For  other  works  (which  were  much  quoted  by  later  Arabian 
writers)  see  C.  Brockelmann,  Gtsch.  dtr  arabischen  LittnUur,  vol.  i. 
(Weiraar,  1898).  pp.  120-iaa.  (G.  W.  T.) 

IBM  $A'D  [Abu  'Abdallah  Mabommed  ibn  §a'd  ibn  Mam" 
uz-Zuhif ,  often  called  Katib  u]-Waqi<U  ("  secretary  of  WaqidI  ") 
of  Ba^ra]  (d.  845),  Arabian  biographer,  received  his  training 
in  tradition  from  WaqidI  and  other  celebrated  teachers.  He 
lived  for  the  most  part  in  Bagdad,  and  had  the  reputation  of 
being  both  trustworthy  and  accurate  in  his  writings,  which, 
in  consequence,  were  much  used  by  later  writers.  His  work, 
the  KU^  td-JabaqOi  tU-Kabir  (tj  vols.)  contains  the  lives  of 
Mahomet,  his  Companions  and  Helpers  (including  those  who 
fought  at  Badr  as  a  special  class)  and  of  the  foUowing  generation 
(the  Followers)  who  received  their  traditions  from  the  personal 
friends  of  the  Prophet. 

This  work  has  been  edited  under  the  superintendence  of  E. 
Sachau  (Laden,  IQ04.  Eqq.l ;  cf.  0.  Loth,  Dim  Clatsenbtuh  des  Ibn 
Sa-d  (Leipzig,  1869).  (G.  W.  T.) 

IBH  TIBBOH,  a  family  of  Jewish  translators,  who  flourished 
in  Provence  in  the  isth  and  13th  centuries.  They  all  made 
original  contributions  to  philosophical  and  scientific  literature, 
but  their  permanent  fame  is  based  on  their  translations.  Between 
them  they  rendered  into  Hebrew  all  the  chief  Jewish  writings 
of  the  middle  ages.  These  Hebrew  translations  were,  in  their 
turn,  rendered  into  Latin  (by  Buxtorf  and  others)  and  in  this 
form  the  works  of  Jewish  authors  found  their  way  into  the  learned 
circles  of  Europe.  The  chief  members  of  the  Ibn  Tibbon  family 
were  (i)  Jcdah  Ben  Saul  (iiaciipo),  who  was  bom  in  Spain 
but  settled  in  Lunel.  He  translated  the  works  of  Baljya,  Halevi, 
Saadiah  and  the  grammatical  treatises  of  Janal?.  (a)  His  son, 
Sauuel  (1150-1230),  translated  the  Guide  of  Ike  Perplexed 
by  Maimonides.  He  justly  termed  bis  father  "  the  father  of 
the  Translators,"  but  Samuel's  own  method  surpassed  his 
father's  in  lucidity  and  fidelity  to  the  original.  (3)  Son  of 
Samuel,  Moses  (died  1283).  He  translated  into  Hebrew  a 
large  number  of  Arabic  books  (including  the  Arabic  form  of 
Euclid).  The  Ibn  Tibbon  family  thus  rendered  conspicuous 
services  to  European  culture,  and  did  much  to  further  among 
Jews  who  did  not  understand  Arabic  the  study  of  science  and 
philosophy.  (I.  A.) 

IBN  TUFAIL,  or  fo^AiL  [Aba  Bakr  Ma^ommed  ibn  'Abd-ul- 
Malik  ibn  fufail  ul-QaisI]  (d.  1185),  Moslem  philosopher,  was 
bom  at  Guadiz  near  Granada.  There  be  received  a  good  training 
in  philosophy  and  medicine,  and  is  said  to  have  been  a  pupil  of 
Avcmpace  (g.v.).  He  became  secretary  to  the  governor  of 
Granada,  and  later  physician  and  vizier  to  the  Mohad  caliph, 
Abu  Va'qQb  YOsuf.     He  died  at  Morocco. 

'  Summary  in  E.  G.  Browne,  A  Literary  History  t^  Persia  (London. 


n  his  Beitr&ge  (Hanover,  1S64),  pp.  1 


id  ed..  1700),  and  with  a  French  translation  by  L.  Gauthier 
(Algiers,  1900).  An  English  translation  by  5.  Ockley  was  published 
in  170S  and  has  been  reprinted  since.  A  Spanish  translation  by 
F.  Pons  Boi^ea  was  published  at  Saragossa  (1900).  Another  work 
of  Ibn  Tufail,  the  Ktieb  Asrdr  ul-  Hilma  iJ-masktaqlyya  ("Secrets 
of  Eastern  Science"),  was  published  at  Bulftq  (1882);  cf.  S.  Munk, 
M&an^es  (1859),  pp.  410  sqq.,  and  T.  J.  de  Boer,  GeschichU  der  Pkilo- 
w/>ftte«»»/jiH»(Stuttgart,  1901),  pp.  160  sqq.  (also  anEnglish  transla- 
tion). (G.  W.  T.) 

IBN  USAIBI'A  IMuwaffaquddln  AbO-l-'Abbaa  Afemad  ibn 
ul-QSsim  ibn  Abl  Usaibi'a]  (1203-1270),  Arabian  physician,  was 
born  at  Damascus,  the  son  of  an  oculist,  and  studied  medicine 
at  Damascus  and  Cairo.  In  1236  he  was  appointed  by  Saladio 
physician  to  a  new  hospital  in  Cairo,  but  surrendered  the  ap- 
pointment the  following  year  to  take  up  a  post  given  him  by 
the  amir  of  Damascus  in  Saikhad  near  that  city.  There  he 
lived  and  died.  He  wrote  'UyHn  ul-Anba'ft  T^baqat  td-Atibba' 
or  "  Lives  of  the  Physicians,"  which  in  itsfirstedition  (1245-1 246) 
was  dedicated  to  the  vizier  of  Damascus.  This  he  enlarged, 
though  it  is  uncertain  whether  the  new  edition  was  made  public 
in  the  lifetime  of  the  author. 

Edition  by  A.  Mflller  (Konigsbeig,  1884).  (G.  W.  T.) 

IBO,  a  district  of  British  West  Africa,  on  the  lower  Niger 
immediately  above  the  delta,  and  mainly  on  the  eastern  bank 
of  the  river.  The  chief  town  frequently  called  by  the  same 
name  (more  correctly  Abo  or  Aboh),  lies  on  a  creek  which  falls 
into  the  main  stream  about  1 50  m.  from  its  mouth  and  contains 
from  6000  to  8000  inhabitants.  The  Ibo  are  a  strong  well-built 
Negro  race.  Their  women  are  distinguished  by  their  embon- 
point. The  language  of  the  Ibo  is  one  of  the  most  widely  spoken 
on  the  lower  Niger.  The  Rev.  J.  F.  Schfin  began  its  reduction 
in  1841,  and  in  1861  he  published  a  grammar  {Oku  Ibo  Gram- 
matical Elements,  London,  Church  Miss.  Soc.).    (See  Nigeria.) 

IBRAHllI  AL-MAU$IIJ  (742-804),  Arabian  singer,  was  bom 
of  Persian  parents  settled  in  Kufa.  In  his  early  years  his  parents 
died  and  he  was  trained  by  an  uncle.  Singing,  not  study, 
attracted  him,  and  at  the  age  of  twenty-three  be  fled  to  Mosul, 
where  he  joined  a  band  of  wild  youths.  After  a  year  he  went  to 
Rai  (Rei,  Rhagae),  where  be  met  an  ambassador  of  the  caliph 
Man^fir,  who  enabled  him  to  come  to  fia^ra  and  take  singing 
lessons.  His  fame  as  a  singer  spread,  and  the  caliph  Mah<U 
brought  him  to  the  court.  There  he  remained  a  favourite  under 
H&di,  while  Harfln  at-RashId  kept  him  always  with  him  until 
his  death,  when  he  ordered  his  son  (Ma'miln)  to  say  the  prayer 
over  his  corpse.  Ibrahim,  as  might  be  expected,  was  no  strict 
Moslem.  Two  or  three  times  he  was  knouted  and  imprisoned 
for  excess  in  wine~drinking,  but  was  always  taken  into  favour 
again.  His  powers  of  song  were  far  beyond  anything  else  known 
at  the  time.  Two  of  his  pupils,  his  son  Isl^q  and  Mu^riq, 
attained  celebrity  after  him. 

See  the  Preface  to  W.  Ahlwardt's  Abu  Ntrwas  (Grdfswald,  1861), 
pp.  13-18,  and  the  many  stories  of  his  life  in  the  KiliSi  vl-AtMni, 
V.  a-49.  (G.  W.  T.) 

IBRAHIM  PASHA  (1789-1848),  Egyptian  general,  is  some- 
times spoken  of  as  the  adopted  son  of  Mehemet  Ali,  pasha  of 
Egypt.  He  is  also  and  more  commonly  called  his  son.  He  was 
bom  in  his  father's  native  town,  Kavala  in  Thrace.  During 
his  father's  struggle  to  establish  himself  in  Egypt,  Ibrahim, 
then  sixteen  years  of  age,  was  sent  as  a  hostage  to  the 
Ottoman  capitan  pasha  (admiral),  but  when  Mehemet  Ali  was 
recognized  as  pasha,  and  had  defeated  the  English  expedition 
under  General  A.  M.  Eraser,  he  was  allowed  to  retum  to  Egypt. 
When  Mehemet  Ali  went  to  Arabia  to  prosecute  the  war  against 
the  Wahhabis  in  1813,  Ibrahim  was  left  in  command  in  Upper 
Egypt.  He  continued  the  war  with  the  brolten  power  of  the 
Mamelukes,  whom  he  suppressed.  In  1816  he  succeeded  his 
brother  Tusun  in  command  of  the  Egyptian  forces  in  Arabia. 
Mehemet  Ali  had  already  begun  to  introduce  European  discipline 
into  his  army,  and  Ibrahim  had  probably  received  some  training, 
but  his  first  campaign  was  conducted  more  in  the  old  Asiatic 
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Style  than  his  later  operations.  The  campaign  lasted  two  years, 
and  terminated  in  the  destruction  of  the  Wahhabis  as  a  political 
power.  Ibrahim  landed  at  Yembo,  the  port  of  Medina,  on  the 
30th  of  September  1816.  The  holy  cities  had  been  recovered 
from  the  Wahhabis,  and  Ibrahim's  task  was  to  follow  them  into 
the  desert  of  Nejd  and  destroy  their  fortresses.  Such  training 
as  the  Egyptian  troops  had  received,  and  their  artillery,  gave 
ihem  a  marked  superiority  in  the  open  field.  But  the  difficulty 
of  crossing  the  desert  to  the  Wahhabi  stronghold  of  Deraiya, 
some  400  m.  east  of  Medina,  and  the  courage  of  their  opponents, 
made  the  conquest  a  very  arduous  one.  Ibrahim  displayed 
great  energy  and  tenacity,  slmring  all  the  hardships  of  bis  army, 
and  never  allowing  himself  to  be  discouraged  by  failure.  By  the 
end  of  September  1818  he  had  forced  the  Wahhabi  leader  to 
surrender,  and  had  taken  Deraiya,  which  he  ruined.  On  the 
nth  of  December  1819  he  made  a  triumphal  entry  into  Cairo. 
After  his  return  he  gave  effective  support  to  the  Frenchman, 
Colonel  SSve  (Suleiman  Pasha),  who  was  employed  to  drill 
the  army  on  the  European  model.  Ibrahim  set  an  example 
by  submitting  to  be  drilled  as  a  recruit.  When  in  r824  Mehemet 
Ali  was  appointed  governor  of  the  Morea  by  the  sultan,  who 
desired  his  help  against  the  insurgent  Greeks,  he  sent  Ibrahim 
with  a  squadron  and  an  army  of  17,000  men.  The  expedition 
sailed  on  the  loth  of  July  1824,  but  was  for  some  months  unable 
to  do  more  than  come  and  go  between  Rhodes  and  Crete.  The 
fear  of  the  Greek  fire  ships  stopped  his  way  to  the  Morea.  When 
the  Greek  sailors  mutinied  from  want  of  pay,  he  was  able  to 
land  at  Modon  on  the  26th  of  February  1815,  He  remained 
in  the  Morea  till  the  capitulation  of  the  ist  of  October  183S 
was  forced  on  him  by  the  intervention  of  the  Western  powers. 
Ibrahim's  operations  in  the  Morea  were  energetic  and  ferocious. 
He  easily  defeated  the  Greeks  in  the  open  field,  and  though  the 
siege  of  Missolonghi  proved  costly  to  his  own  troops  and  to  the 
Turks  who  operated  with  him,  he  brought  it  to  a  successful 
termination  on  the  24th  of  April  1826.  The  Greek  guerrilla 
bands  harassed  his  army,  and  in  revenge  he  desolated  the  country 
and  sent  thousands  of  the  inhabitants  into  slavery  in  Egypt. 
These  measures  of  repression  aroused  great  indignation  in  Europe, 
and  ted  first  to  the  intervention  of  the  English,  French  and 
Russian  squadrons  (see  Navarino,  Battle  of),  and  then  to 
the  landing  of  a  French  expeditionary  force.  By  the  terms  of 
the  capitulation  of  the  ist  of  October  1818,  Ibrahim  evacuated 
the  country.  It  is  fairly  certain  that  the  Turkish  government, 
jealous  of  his  power,  had  laid  a  plot  to  prevent  him  and  his 
troops  from  returning  to  Egypt.  English  officers  who  saw  him 
at  Navarino  describe  him  as  short,  grossly  fat  and  deeply  marked 
with  smallpox.  His  obesity  did  not  cause  any  abatement  of 
activity  when  next  he  took  the  field.  In  1831,  his  father's 
quarrel  with  the  Porte  having  become  flagrant,  Ibrahim  was 
sent  to  conquer  Syria.  Hecarried  out  his  task  with  truly  remark- 
able energy.  He  took  Acre  after  a  severe  siege  on  the  ayth  of 
May  1832,  occupied  Damascus,  defeated  a  Turkish  army  at 
Horns  on  the  8th  of  July,  defeated  another  Turkish  army  at 
Beitan  on  the  19th  of  July,  invaded  Asia  Minor,  and  finally 
routed  the  grand  vizier  at  Konia  on  the  aist  of  December.  The 
convention  of  Rutaiah  on  the  6th  of  May  left  Syria  for  a  time 
in  the  hands  of  Mehemet  Ah.  IbraMm  was  undoubtedly  helped 
by  Colonel  S^ve  and  the  European  officers  in  bis  army,  but  his 
intelligent  docility  to  their  advice,  as  well  as  his  [>ersonal  hardi- 
hood and  energy,  compare  most  favourably  with  the  sloth, 
ignorance  and  arrogant  conceit  of  the  Turkish  generals  opposed 
to  him.  He  is  entitled  to  full  credit  for  the  diplomatic  judgment 
and  tact  he  showed  in  securing  the  support  of  the  inhabitants, 
whom  he  protected  and  whose  rivalries  he  utilized.  After  the 
campaign  of  1832  and  1833  Ibrahim  remained  as  governor  in 
Syria.  He  might  perhaps  have  administered  successfully,  but 
the  exactions  he  was  compelled  to  enforce  by  his  father  soon 
ruined  the  popularity  of  his  government  and  provoked  revolts.  In 
1838  the  Porte  felt  strong  enough  to  renew  the  struggle,  and  war 
broke  out  once  more.  Ibrahim  won  his  last  victory  for  his 
father  at  Nezib  on  the  24th  of  June  1839.  But  Great  Britain 
and  Austria  intervened  to  preserve  the  integrity  of  Turkey. 


Their  squadrons  cut  his  communications  by  sea  with  Egypt,  a 
general  revolt  isolated  him  in  Syria,  and  he  was  finally  compelled 
to  evacuate  the  country  in  February  1841.  Ibrahim  spent  the 
rest  of  his  life  in  peace,  but  his  health  was  ruined.  In  1846  he 
paid  a  visit  to  western  Europe,  where  he  was  received  with 
some  respect  and  a  great  deal  of  curiosity.  When  his  father 
became  imbecile  in  1S48  be  held  the  regency  till  his  own  death 
on  the  loth  of  November  1848. 

See  Edouard  Gouin,  L'&gypU  auXIX' iiicle  (Paris,  1847);  Aim£ 
Vingtrinier,  Soliman-Pasha  {Colonel  Sbve)  (Paris,  1886).  A  great 
deal  of  unpublished  material  of  the  highest  interest  with  regard  to 
Ibrahim's  personality  and  his  system  m  Syria  is  preserved  in  the 
British  Foreign  Office  archives ;  for  references  to  these  see  Cambruige 
Mod.  Hill.  X.  85Z,  bibliography  to  chap.  xvii. 

IBSEN,  HSNRIR  (1828-1906),  Norwegian  dramatic  and 
lyric  poet,  eldest  son  of  Knud  Henriksen  Ibsen,  a  merchant, 
and  of  fais  wife  Marichen  Cornelia  Altenburg,  was  born  at  Skien 
on  the  zoth  of  March  1828.  For  five  generations  the  family  had 
consisted  on  the  father's  side  of  a  blending  of  the  Danish,  German 
and  Scottish  races,  with  no  intermixture  of  pure  Norwegian. 
In  1836  Knud  Ibsen  became  insolvent,  and  the  family  withdrew, 
in  great  poverty,  to  a  cottage  in  the  outskirts  of  the  town.  After 
brief  schoohng  at  Skien,  Ibsen  was,  towards  tbe  close  of  1843, 
apprenticed  to  an  apothecary  in  Grimstad;  here  he  remained 
through  seven  dreary  years  of  drudgery,  which  set  their  mark 
upon  his  spirit.  In  1847,  in  his  nineteenth  year,  he  began  to 
write  poetry.  He  made  a  gloomy  and  almost  sinister  impression 
upon  persons  who  met  him  at  this  time,  and  one  of  his  associates 
of  those  days  has  recorded  that  Ibsen  "  walked  about  Grimstad 
like  a  mystery  sealed  with  seven  seals."  He  had  continued,  by 
assiduous  reading,  his  self -education,  and  in  1850  be  contrived 
to  come  up  as  a  student  to  Christiania.  In  the  same  year  be 
published  bis  first  work,  the  blank-verse  tragedy  of  Catilina, 
under  the  pseudonym  Brynjolf  Bj'arme.  A  second  drama, 
The  Viking's  Barrtnv,  was  acted  (but  not  printed)  a  few  months 
later;  Ibsen  was  at  this  time  entirely  under  the  influence  of  the 
Danish  poet  Oehlenschl&ger.  During  the  next  year  or  two  he 
made  a  very  precarious  livelihood  in  Christiania  as  a  journalist, 
but  in  November  1851  he  had  the  good  fortune  to  be  appointed 
"  stage-poet  "  at  the  Httle  theatre  of  Bergen,  with  a  small  but 
regular  salary.  He  was  practically  manager  at  this  house,  and 
he  also  received  a  travelling  stipend.  In  1852,  therefore,  he 
went  for  five  months  to  study  the  stage,  to  Copenhagen  and  to 
Dresden.  Among  many  dramatic  experiments  which  Ibsen  made 
in  Bergen,  the  most  considerable  and  most  satisfactory  is  the 
saga-drama  of  Mistress  Inger  at  Ostraat,  which  was  produced  in 
1855;  and  printed  at  Christiania  in  1857;  here  are  already 
perceptible  some  qualities  of  his  mature  character.  Much  less 
significant,  althou^  at  the  time  more  successful,  is  The  Feast  at 
Solhaug,  a  tragedy  produced  in  Bergen  in  1856;  here  for  a 
moment  Ibsen  abandoned  his  own  nascent  manner  for  an 
imitation  of  the  popular  romantic  dramatist  of  Denmark,  Henrik 
Hertz.  It  is  noticeable  that  Ibsen,  by  far  the  most  original  of 
modem  writers  for  the  stage,  was  remarkably  slow  in  discovering 
the  true  bent  of  his  genius.  His  next  dramatic  work  was  the 
romantic  tragedy  of  Olof  Liljekrans,  performed  in  1857,  but 
unprinted  until  1898.  This  was  the  last  play  Ibsen  wrote  In 
Bergen.  In  the  summer  of  the  former  year  his  five  years' 
appointment  came  to  an  end,  and  he  returned  to  Christiania. 
Almost  immediately  he  began  the  composition  of  a  work  which 
showed  an  extraordinary  advance  on  all  that  he  had  written 
before,  the  beautiful  saga-drama  of  The  Warriors  in  Heigeland, 
in  which  he  threw  off  completely  the  influence  of  the  Danish 
romantic  tragedians,  and  took  his  material  directly  from  the 
ancient  Icelandic  sources.  This  play  marks  an  epoch  in  the 
development  of  Norwegian  literature.  It  was  received  by  the 
managers,  both  in  Christiania  and  Copenhagen,  with  con- 
temptuous disapproval,  and  in  the  autumn  of  1837  Ibsen  could 
not  contrive  to  produce  it  even  at  the  new  theatre  of  which  he 
was  now  the  manager.  The  Warriors  was  printed  at  Christiania 
in  1858,  but  was  not  acted  anywhere  until  1861.  During  these 
years  Ibsen  suffered  many  reverses  and  humiliations,  but  he 
persisted  in  his  own  line  in  art.    Some  of  his  finest  ^lort  p 
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among  othera  the  admirable  seafaring  romance,  Ttrjt  Vigen, 
belong  to  the  year  i860.  The  anooyances  which  Ibsen  suffered, 
and  the  retrograde  and  ignorant  conditions  which  he  felt  around 
him  in  Norway,  developed  the  ironic  qualities  In  his  genius,  and 
he  became  an  acid  satirist.  The  brilliant  rhymed  drama,  Love's 
Comedy,  a  masterpiece  of  lyric  wit  and  incisive  vivacity,  was 
published  in  1862.  This  was  a  protest  against  tbe  convention- 
ab'ty  which  deadens  the  beauty  of  all  the  formal  relations  between 
men  and  women,  and  against  the  pettiness,  the  publicity,  and 
the  prosiness  of  betrothed  and  married  life  among  the  middle 
classes  in  Norway;  it  showed  how  society  murders  the  poetry 
of  love.  For  some  time  past  Ibsen  had  been  meditating  another 
saga-drama  in  prose,  and  in  1864  this  appeared,  Kongsemneme 
(The  Pretenders).  These  works,  however,  now  so  universally 
admired,  contained  an  element  of  strangeness  which  was  not 
welcome  when  they  were  new.  Ibsen's  position  in  Christiania 
grew  more  and  more  disagreeable,  and  he  had  positive  misfortunes 
which  added  to  his  embarrassment.  In  1862  his  theatre  became 
bankrupt,  and  he  was  glad  to  accept  the  poorly-paid  post  of 
"  aesthetic  adviser  "  at  the  other  house.  An  attempt  to  obtain 
a  poet's  pension  (digUrgage)  was  unsuccessful;  the  Storthing, 
which  had  just  voted  one  to  BjSmson,  refused  to  do  the  same  for 
Ibsen.  His  cup  was  full  of  disillusion  and  bitterness,  and  in 
April  1864  he  started,  by  Berlin  and  Trieste,  ultimately  to  settle 
in  Rome.  His  anger  and  scorn  gave  point  to  the  satirical  arrows 
which  he  shot  back  to  his  thankless  fatherland  from  Italy  in  the 
splendid  poem  of  Brand,  published  in  Copenhagen  in  1S66,  a 
fierce  attack  on  the  Laodicean  state  of  religious  and  moral 
sentiment  in  the  Norway  of  that  day;  the  central  figure,  the 
stem  priest  Brand,  who  attempts  to  live  like  Christ  and  is 
snubbed  and  hounded  away  by  his  latitudinarian  companions, 
is  one  of  the  finest  conceptions  of  a  modern  poet.  Ibsen  had 
scarcely  closed  Brand  before  he  started  a  third  lyrico-dramatic 
satire.  Peer  Gynt  (1867),  which  remains,  in  a  technical  sense, 
the  most  highly  finished  of  all  his  metrical  works.  In  Brand 
the  hero  had  denounced  certain  weaknesses  which  Ibsen  saw  in 
the  Norwegian  character,  but  these  and  other  faults  are 
personified  in  the  hero  of  Peer  Gynt;  or  rather,  in  this  figure  the 
poet  pictured,  in  a  type,  the  Norwegian  nation  in  all  the  egotism, 
vacillation,  and  lukewarmness  which  be  believed  to  be  character- 
istic of  it.  Ibsen,  however,  acted  better  than  he  preached,  and 
he  soon  forgot  his  abstraction  in  the  portrait  of  Peer  Gynt  as 
a  human  individual.  In  this  magnificent  work  modem  Nor- 
wegian literature  first  rises  to  a  level  with  the  finest  European 
poetry  of  the  century.  In  1869  Ibsen  wrote  the  earhest  of  his 
prose  dramas,  the  political  comedy.  The  Voung  Men's  League, 
in  which  for  the  first  time  he  exercised  bis  eictraordinary  gift 
for  perfectly  natural  and  yet  pregnant  dialogue.  Ibsen  was  in 
Egypt,  in  October  1869,  when  his  comedy  was  put  on  the  stage 
in  Christiania,  amid  violent  expressions  of  hostility;  on  hearing 
the  news,  he  wrote  his  brilliant  little  poem  of  defiance,  called 
At  Port  Said.  By  this  time,  however,  he  had  iwcome  a  successful 
author;  Brand  sold  largely,  and  has  continued  to  be  the  most 
popular  of  Ibsen's  writings.  In  1866,  moreover,  the  Storthing 
had  been  persuaded  to  vote  him  a  "  poet's  pension,"  and  there 
was  now  an  end  of  Ibsen's  long  struggle  with  poverty.  In  1868 
he  left  Rome,  and  settled  in  Dresden  until  1874,  when  he  returned 
to  Norway.  But  after  a  short  visit  he  went  back  to  Germany, 
and  lived  first  at  Dresden,  afterwards  at  Munich,  and  did  not 
finally  settle  in  Christiania  until  1891.  His  shorter  lyrical  poems 
were  collected  in  1871,  and  in  that  year  his  name  and  certain  of 
his  writings  were  for  the  first  time  mentioned  to  the  English 
public.  At  this  time  he  was  revising  his  old  works,  which  were 
out  of  print,  and  which  he  would  not  resign  again  to  the  reading 
world  until  iie  had  subjected  them  to  what  in  some  instances 
(for  example,  Mistress  Inger  ai  Ostraai)  amounted  to  practical 
recomposition.  In  1873  he  published  a  double  drama,  each  part 
of  which  was  of  unusual  bulk,  the  whole  forming  the  tragedy  of 
Emperor  and  Galilean;  this,  Ibsen's  latest  historical  play,  has 
for  subject  the  unsuccessful  struggle  of  Julian  the  Apostate  to 
hold  the  world  against  the  rising  tide  of  Christianity.  The  work 
is  of  an  experimental  kind,  and  takes  its  place  between  the  early 


poetry  and  tbe  later  prose  of  the  author.  Compared  with  the 
series  of  plays  which  Ibsen  had  already  inaugurated  with  The 
young  Men's  League,  Emperor  and  Galilean  preserves  a  colour 
of  idealism  and  even  of  mysticism  which  was  for  many  years  to 
be  absent  from  Ibsen's  writings,  but  to  reappear  in  his  old  age 
with  The  Master-buHder.  There  is  some  foundation  for  the 
charge  that  Ibsen  has  made  his  romantic  Greek  emperor  need- 
lessly squalid,  and  that  he  has  robbed  him,  at  last,  too  roughly 
of  ail  that  made  bim  a  sympathetic  exponent  of  Hellenism. 
Ibsen  was  now  greatly  occupied  by  the  political  spectacle  of 
Germany  at  war  first  in  Denmark,  then  in  France,  and  he  believed 
that  all  things  were  conspiring  to  start  a  new  epoch  of  individu- 
alism. He  was  therefore  deeply  disgusted  by  the  Paris  com- 
mune, and  disappointed  by  the  conservative  reaction  which 
succeeded  it.  This  disillusion  in  political  matters  had  a  very 
direct  influence  upon  Ibsen's  literary  work.  It  persuaded 
him  that  nothing  could  ht  expected  in  the  way  of  reform 
from  democracies,  from  large  blind  masses  of  men  moved 
capriciously  in  any  direction,  but  that  the  sole  hope  for  the 
future  must  lie  in  the  study  of  personality,  in  the  development 
of  individual  character.  He  set  Wmseif  to  diagnose  the  conditions 
of  society,  which  he  had  convinced  himself  lay  sick  unto  death. 
Hitherto  Ibsen  had  usually  employed  rhymed  verse  ,for  his 
dramatic  compositions,  or,  in  the  case  of  bis  saga-plays,  a  studied 
and  artificial  prose.  Now,  in  spite  of  the  surprising  acUevements 
of  his  poetry,  he  determined  to  abandon  versification,  and  to 
write  only  in  the  language  of  everyday  conversation.  In  the  first 
drama  of  this  his  new  period.  The  Pillars  of  Society  (1877),  he 
dealt  with  the  problem  of  hypocrisy  in  a  small  commercial  centre 
of  industry,  and  he  drew  in  the  Bemick  family  a  marvellous 
picture  of  social  egotism  in  a  prosperous  seaport  town.  There 
was  a  certain  similarity  between  this  piece  and  A  Doll's  House 
(1879),  although  the  latter  was  much  the  more  successful  in 
awakening  curiosity.  Indeed,  no  production  of  Ibsen's  has  been 
so  widely  discussed  as  this,  which  is  nevertheless  not  the  most 
coherently  conceived  of  his  plays.  Here  also  social  hypocrisy, 
was  the  object  of  tfaeplaywiight's  satire,  but  this  time  mainly 
In  relation  to  marriage.  In  A  Doll's  House  Ibsen  first  developed 
his  views  with  regard  to  tbe  individualism  of  woman.  In  hb 
previous  writings  he  had  depicted  woman  as  a  devoted  and 
wlUing  sacrifice  to  man;  here  he  begins  to  explain  that  she 
has  no  less  a  duty  to  herself,  and  must  keep  alive  her  own  con- 
ception of  honour  and  of  responsibility.  The  conclusion  of  A 
Doll's  House  was  violently  and  continuously  discussed  through 
the  length  and  breadth  of  Europe,  and  to  the  situation  of  Nora 
Helmer  is  probably  due  more  than  to  anything  else  the  long 
tradition  that  Ibsen  is  "  immoral."  He  braved  convention  still 
more  audaciously  in  Ghosts  (1881),  perhaps  the  most  powerful 
of  the  series  of  plays  in  which  Ibsen  diagnoses  the  diseases 
of  modern  society.  It  was  received  in  Norway  with  a  tumult 
of  ill-will,  and  the  author  was  attacked  no  less  venomously  than 
he  had  been  twenty  years  before.  Ibsen  was  astonished  and 
indignant  at  the  reception  given  to  Ghosts,  and  at  the  insolent 
indifierentism  of  the  majority  to  all  ideas  of  social  reform. 
He  wrote,  more  as  a  pamphlet  than  as  a  play,  what  is  yet  one  of 
the  most  effective  of  his  comedies.  An  Enemy  of  the  People 
(1882).  Dr  Stockmann,  the  hero  of  that  piece,  discovers  that 
the  drainage  system  of  the  bathing-station  on  which  the  little 
town  depends  is  faulty,  and  the  water  impure  and  dangerous. 
He  supposes  that  the  corporation  will  be  grateful  to  have  these 
deficiencies  pointed  out;  on  the  contrary,  they  hound  him  out 
of  their  midst  as  an  "  enemy  of  the  people."  In  this  play  occurs 
Ibsen's  famous  and  typical  saying,  "  a  minority  may  be  right — 
a  majority  is  always  wrong,"  This  polemical  comedy  seemed 
at  first  to  be  somewhat  weakened  by  the  personal  indignation 
which  runs  through  it,  but  it  has  held  the  stage.  Ibsen's  next 
drama,  The  Wild  Duck  (1884),  was  written  in  singular  contrast 
with  the  zest  and  fire  which  had  inspired  An  Enemy  of  the 
People.  Here  he  is  squalid  and  pessimistic  to  a  degree  elsewhere 
unparalleled  in  bis  writings;  it  is  not  quite  certain  that  he  is 
not  here  guilty  of  a  touch  of  parody  of  himself.  The  main 
figure  of  the  play  is  an  unhealthy,  unlucky  entlwstaat,  who  g 
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about  making  hopeless  mischief  by  exposing  weak  places  in 
the  sordid  subterfuges  of  others.  This  drama  contains  a  figure, 
Hjalmar  Ekdal,  who  claims  tlie  bad  pre-eminence  of  being  the 
meanest  scouncket  in  all  diama.  The  WUd  Duck  is  the  darkest, 
the  least  relieved,  of  Ibsen's  studies  of  sodat  life,  and  his  object 
in  composing  it  is  not  obvious.  With  Rosmerskidm  (1886)  he 
rose  to  the  height  of  bis  genius  again;  this  is  a  mournful,  but 
neither  a  pessimistic  nor  a  cynicel  play.  The  fates  which  hang 
round  the  contrasted  lives  of  Rosmer  and  Rebecca,  the  weak- 
willed  scrupulous  man  and  the  strong-willed  unshrinking  woman, 
the  old  culture  and  the  new,  the  sickly  conscience  and  the  robust 
one,  create  a  splendid  dramatic  antithesis.  Ibsen  then  began 
to  compose  a  series  of  dramas,  of  a  more  and  more  symbolical 
and  poetic  character;  the  earliest  of  these  was  the  mystical 
The  Lady  from  the  Sea  (1S88).  At  Christmas  i8go  he  brought 
out  Hedda  Gabler;  two  years  later  The  U aster-builder  {Bygmester 
Solnaes),  in  which  many  critics  see  the  highest  attainment  of 
his  genius;  at  the  dose  of  1894  Little  Eyolf;  in  i8g6  John 
Gabriel  Borkman;  and  in  1900  When  We  Dead  Awaken.  On 
the  occasion  of  his  seventieth  birthday  (189S)  Ibsen  was  the 
recipient  of  the  highest  honours  from  his  own  country  and  of 
congratulations  and  gifts  from  alt  parts  of  the  world.  A  colossal 
bronze  statue  of  him  was  erected  outside  the  new  National 
Theatre,  Ghristiania,  in  September  1899.  In  igoi  his  health 
began  to  dedine,  and  he  was  ordered  by  the  physician  to  abandon 
every  spedes  of  mental  effort.  The  evil  advanced,  and  he 
became  unconscious  of  the  passage  of  events.  After  lingering 
in  this  sad  condition  be  died,  without  suffering,  on  the  33rd  of 
May  1906,  and  was  accorded  a  public  funeral,  with  the  highest 
national  honours. 

No  recent  writer  belonging  to  the  smaller  countries  of  Europe 
has  had  so  widely  spread  a  fame  as  that  of  Ibsen,  and  although 
the  value  of  his  dramatic  work  is  still  contested,  it  has  received 
the  compliment  of  vivacious  discussion  in  every  part  of  the 
world.  There  would,  perhaps,  have  been  less  violence  in  this 
discussion  if  it  had  been  perceived  that  the  author  does  not 
pose  as  a  moral  teacher,  but  as  an  imaginative  investigator. 
He  often  and  with  much  heat  insisted  that  he  was  not  called 
upon  as  a  poet  to  suggest  a  remedy  for  the  diseases  of  society, 
but  to  diagnose  them.  In  this  he  was  diametrically  opposed 
to  Tolstoi,  who  admitted  that  he  wrote  his  books  for  the  healing 
of  the  nations.  If  the  subjects  which  Ibsen  treats,  or  some  of 
them,  are  open  to  controversy,  we  arc  at  least  on  firm  ground 
in  doing  homage  to  the  splendour  of  his  art  as  a  playwright. 
He  reintroduced  into  modern  dramatic  literature  something 
of  the  velocity  and  inevitability  of  Greek  tragic  intrigue.  It  is 
very  rarely  that  any  technical  fault  can  be  found  with  the  archi- 
tecture of  his  plots,  and  his  dialogue  is  the  most  lifelike  that  the 
modern  stage  has  seen.  His  long  apprenticeship  to  the  theatre 
was  of  immense  service  to  him  in  this  respect.  In  every  country, 
though  least  perhaps  in  England,  the  influence  of  Ibsen  has  been 
marked  in  the  theatrical  productions  of  the  younger  school. 
Even  in  England,  on  the  rare  occasions  when  his  dramas  are 
acted,  they  awaken  great  interest  among  intelligent  playgoers. 

The  editions  of  Ibwn's  works  are  numerouB,  but  the  final  text  is 
included  in  the  Samiede  Vaerker,  with  a  bibliography  by  J.  B. 
HalvorKn,  published  in  Copenhagen,  in  10  vols.  (1898-1902).  They 
have  been  translated  into  the  principal  European  languages,  and 
into  Japanese.  The  study  of  Ibsen  in  English  was  b^un  by  Mr 
Gosaein  1872,  and  continued  by  Mr  William  Archer,  whose  version  of 
Itraen's  prose  dramas  appeared  in  5  vols.  (1890,  1891;  new  and 
revised  edition,  1906).  Other  translators  have  been  Mr  C.  Herford, 
Mr  R.  A.  Streatfield,  Miss  Frances  Lord  and  Mr  Adie.  His  Corre- 
spondence was  edited,  111^2  vols.,  under  the  su^rvisioii  of  hi 


_____  _    1  be   mentioned  here; 

sorg  Brandes  Aesthetiske  Studier  {Copenhagen,  1868) ;  Lea  Quesnel, 
Poisie  scandinave  (Paris  1874);  Vallrid  VaJBeniuB,  Henrtk  Ibsen 
(Helsingfors,  1879);  Edmund  Gosse,  Studies  in  Norlhem  Literature 
(London,  1879);  L.  Passarge,  Henrtk  Ibsen  (Leipzig,  1883);  G. 
Brandes,  BjSmson  ock  Ibsen  (Stockholm,  1882);  Henrik  Jaeger, 
Hcnrik  Ibsen  1828-1888  (Copenhagen,  1888;  Ei^.  trans.,  1890); 
T.  Terwey,  Henrik  Ibsen  (Amsterdam,  1882);  G.  Bernard  Shaw, 
The  Quintessence  of  Ibien  (London,  1892).    In  France  Count  Moritz 


Impressions  de  IkMire  did  much  to  encourage  discussion,  W,  Archer 
forwarded  the  cauee  in  England  from  1678  onwards.  In  Germany 
Ibsen  began  to  be  known  in  1866,  when  John  Grieg,  P.  F.  heboid 
and  Adolf  Strodtmann  successively  drew  attention  to  bis  early 
dramas;  but  his  real  popularity  among  the  Germans  dates  from 
1880.  (E.  G.) 

IBTCUS.  of  Rhegium'in  Italy,  Greek  lyric  poet,  contemporary 
of  Anacreon,  flourished  in  the  6th  century  B.C.  Notwithstanding 
his  good  position  at  home,  he  lived  a  wandering  life,  and  spent 
a  considerable  time  at  the  court  of  Potycrates,  tyrant  of  Samos. 
The  story  of  his  death  is  thus  related:  While  in  the  neighbour- 
hood of  Corinth,  the  poet  was  mortally  wounded  by  robbers. 
As  he  lay  dying  be  saw  a  flock  of  cranes  flying  overhead,  and 
called  upon  them  to  avenge  his  death.  The  murderers  betook 
themselves  to  Corinth,  and  soon  after,  while  sitting  in  the  theatre, 
saw  the  cranes  hovering  above.  One  of  them,  either  in  alarm  or 
jest,  ejaculated,  "  Behold  the  avengers  of  Ibycus,"  and  thus 
gave  the  due  to  the  detection  of  the  crime  (Plutarch,  De  Garru- 
litate,  liv.).  The  phrase,  "  the  cranes  of  Ibycus,"  passed 
into  a  proverb  among  the  Greeks  for  the  discovery  of  crime 
through  divine  intervention.  According  to  Suidas,  Ibycus 
wrote  seven  books  of  lyrics,  to  some  extent  mythical  and  heroic, 
but  mainly  erotic  (Cicero,  Tusc.  Disp.  iv,  a),  celebrating  the 
charms  of  beautiful  youths  and  girls.  F.  G.  Welcker  suggests 
that  they  were  sung  by  choruses  of  boys  at  the  "  beauty  com- 
petitions "  hdd  at  Lesbos.  Although  the  metre  and  dialect  are 
Dorian,  the  poems  breathe  the  spirit  of  Aeolian  melic  poetry. 

The  best  editions  of  the  tragments  are  by  F,  W,  Schneidewin 
{1833)  and  Beigk,  Poeiae  lyrici  Craeci. 

ICA  (YcA,  or  Ecca),  a  dty  of  southern  Peru  and  the  capital 
of  s  department  of  the  same  name,  170  m,  S.S.E,  of  Lima,  and 
46  m.  by  rail  S.E.  of  Pisco;  its  port  on  the  Pacific  coast.  Pop. 
(1906,  offidal  estimate)  6000.  It  lies  in  a  valley  of  the  foothills 
of  the  Cordillera  Ocddental,  which  is  watered  by  the  Rio  de 
lea,  is  made  highly  fertUe  by  irrigation,  and  is  filled  with  vine- 
yards and  cotton  fidds;  between  this  valley  and  the  coast  is 
a  desert.  The  original  town  was  founded  in  1563,  4  m. 
E.  of  its  present  site,  but  it  was  destroyed  by  the  earthquake 
of  1571,  and  again  by  that  of  1664,  after  which  the  present  town 
was  laid  out  near  the  ruins.  In  1882  a  Chilean  marauding 
expedition  inflicted  great  damage  to  private  property  in  the 
town  and  vicinity.  These  repeated  disasters  give  the  place  a 
partially  ruined  appearance,  but  it  has  considerable  commerdal 
and  industrial  prosperity.  It  has  a  large  cotton  factory  and 
there  are  some  smaller  industries.  Wine-making  is  one  of  the 
prindpal  industries  of  the  valley,  and  much  brandy,  called 
pisco,  is  exported  from  Pisco.  A  new  industry  is  that  of  drying 
the  fruits  for  which  this  region  is  celebrated.  lea  is  the  seat  of 
a  national  college. 

The  department  of  ICA  lies  between  the  Western  Cordillera 
and  the  Pacific  coast,  and  extends  from  the  department  of  Lima 
S.E,  to  that  of  Aiequipa,  Pop.  (1906,  official  estimate)  68,330; 
area  8731  sq,  m,  lea  is  in  the  rainless  region  of  Peru,  and  the 
greater  part  of  its  surface  is  barren.  It  is  crossed  by  the  rivers 
Pisco,  lea  and  Grande,  whose  tributaries  drain  the  western 
slope  of  the  Cordillera,  and  whose  valleys  are  fertile  and  highly 
cultivated.  The  valley  of  the  Nasca,  a  tributary  of  the  Grande, 
is  celebrated  for  an  extensive  irrigating  system  constructed  by 
the  natives  before  the  discovery  of  America.  The  prindpal 
products  of  the  department  are  cotton,  grapes,  wine,  spirits, 
sugar  and  fruit.  These  are  two  good  ports  on  the  northern 
coast,  Tambo  de  Mora  and  Pisco,  the  latter  being  coimected 
with  the  capital  by  a  railway  across  the  desert,  46  m.  long. 

ICE  (a  word  common  to  Teutonic  languages;  cf.  Ger.  Eis), 
the  solid  crystalline  form  which  water  assumes  when  expiosed 
to  a  suffidently  low  temperature.  It  is  a  colourless  crystalline 
substance,  assuming  forms  belonging  to  the  hexagonal  system, 
and  distinguished  by  a  well-marked  habit  of  twinning,  which 
occasions  the  beautiful  "ice  flowers"  displayed  by  hoar-frost. 
It  is  frequently  precipitated  as  hoar-frost,  snow  or  hail;  and 
in  the  gladers  and  snows  of  lofty  mountain  systems  or  of  R 
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of  bi^  tstitude  it  exists  on  a  gigantic  scale,  being  especially 
characteristic  of  the  seas  and  lands  around  the  poles.  In  various 
regions,  especially  in  France  and  Italy,  great  quantities  of  ice 
form  in  caves,  which,  in  virtue  of  their  depth  below  the  earth's 
surface,  their  height  above  the  sea-level,  or  their  enposure  to 
suitable  winds,  or  to  two  or  more  of  these  conditions  in  com- 
bination, are  unaffected  by  ordinaty  climatic  changes,  so  that 
the  mean  annual  temperature  is  sufficiently  low  to  ensure  the 
permanency  of  the  ice.  The  temperature  at  which  water 
freezes,  and  also  at  which  ice  melts,  is  so  readily  determined 
that  it  is  employed  as  one  of  the  standard  temperatures  in  the 
graduation  of  ordinary  thermometer  scales,  this  temperature 
being  the  zero  of  the  Centigrade  and  R&iumur  scales,  and  53° 
of  the  Fahrenheit  (see  Thermouetsy).  In  the  act  of  freezing, 
water,  though  its  temperature  remains  unchanged,  undergoes 
a  remarkable  expansion  so  that  ice  at  0°  C.  is  less  dense  than 
water — a  fact  demonstrated  by  its  pwwer  of  floating.  The 
Sub-aqueous  retention  of  "  ground-ic6 "  or  "  anchor-ice," 
which  forms  in  certain  circumstances  at  the  bottom  of  streams 
or  poob  in  which  there  are  many  eddies,  is  due  to  the  cohesion 
between  it  and  the  stones  or  rocks  which  compose  the  bed  of 
the  streams  or  pools.  As  water  expands  on  freezing,  so  con- 
:versely  ice  contracts  on  melting;  and  the  ice-cold  water  thus 
{ormed  continues  to  contract  when  heated  until  it  has  reached 
its  point  of  maximum  density,  the  temperature  at  which  this 
occurs  being  about  39°  Fabr.  or  4°  C.  Above  this  point  water 
continuously  expands,  and  at  no  temperature  is  it  less  dense 
than  ice  as  is  shown  by  the  following  table: — 

Density  of  ice  at  o°C.  =    '9175 

water  at        0°C.  -   -99988 

4:C.  =  i-ooooo 

lo'C-    99976 

ioo°C.-    95866 

Under  the  influence  of  heat,  ice  itself  behaves  as  most  solids 
do,  contracting  when  cooled,  expanding  when  heated.  Accord- 
ing to  Fldcker,  the  coefficient  of  cubical  dilatation  at  moderately 
low  temperatures  is  0-0001585.  From  a  series  of  elaborate 
experiments.  Person  deduced  0-505  as  the  specific  heat  of  ice, 
or  about  half  that  of  water. 

Though  no  rise  of  temperature  accompanies  the  melting  of 
ice,  there  is  yet  a  definite  quantity  of  beat  absorbed,  namely, 
about  80  calories  per  gram;  this  is  called  the  latent  heat  of 
fusion  of  water  (see  Fusion).  The  same  amount  of  heat  is 
evolved  when  water  becomes  ice.  That  ice  can  be  melted  by 
increase  of  pressure  was  first  pointed  out  by  James  Thomson 
in  1849.  He  showed  that,  since  water  expands  on  freezing, 
the  laws  of  thermodynamics  require  that  its  freezing-point 
must  be  lowered  by  increase  of  pressure;  and  he  calculated 
that  for  every  additional  atmosphere  of  pressure  the  freezing- 
point  of  water  was  lowered  by  0-0075°.  ^^i^  result  was  verified 
by  his  brother.  Sir  William  Thomson  (Lord  Kelvin),  in  1850. 
The  Thomsons  and  H.  L.  F.  Helmholtz  successfully  applied 
this  behaviour  of  ice  under  pressure  to  the  explanation  of  many 
ix<4>erties  of  the  substance.  When  two  blocks  of  ice  at  0°  C. 
are  pressed  together  or  even  simply  laid  in  contact,  they  gradually 
unite  along  their  touching  surfaces  till  they  form  one  block. 
This  "  regelation  "  is  due  to  the  increased  pressure  at  the  various 
points  of  contact  causing  the  ice  there  to  melt  and  cool.  The 
water  so  formed  tends  to  escape,  thus  relieving  the  pressure 
for  an  instant,  lefreezing  and  returning  to  the  original  tempera- 
ture. This  succession  of  melting  and  freezing,  with  their  accom- 
panying thermal  effects,  goes  on  until  the  two  blocks  are  cemented 

Ice  forms  over  fresh  water  if  the  temperature  of  the  air  has 
been  for  a  sufficient  time  at  or  below  the  freezing-point;  but 
not  until  the  whole  mass  of  water  has  been  cooled  down  to  its 
point  of  maximum  density,  so  that  the  subsequent  cooUng 
of  the  surface  can  ^ve  rise  to  no  convection  currents,  is  freezing 
possible.  Sea-water,  in  the  most  favourable  circumstances, 
does  not  freeze  till  its  temperature  is  reduced  to  about  -2°  C; 
and  the  ice,  when  formed,  is  found  to  have  rejected  four-fifths 
of  the  salt  which  was  originally  present.    In  the  upper  provinces 


of  India  water  is  made  to  freeze  during  cold  clear  nights  by 
leaving  it  overnight  in  porous  vessels,  or  in  bottles  which  are 
enwrapped  in  moistened  cloth.  The  water  then  freezes  in  virtue 
of  the  cold  produced  by  its  owa  evaporation  or  by  the  drying 
of  the  moistened  wrapper.  In  Ben^  the  natives  resort  to  a 
still  more  elaborate  forcing  of  the  conditions.  Pits  are  dug 
about  2  ft.  deep  and  filled  tbree-quarteis  full  with  dry  straw, 
on  which  are  set  flat  porous  pans  containing  the  water  to  be 
frozen.  Exposed  overnight  to  a  cool  dry  gentle  wind  from  the 
north-west,  the  water  evaporates  at  the  expense  of  its  own 
heat,  and  the  consequent  cooling  takes  place  with  sufficient 
rapidity  to  overbalance  the  alow  influx  of  heat  from  above 
through  the  cooled  dense  air  or  from  below  through  the  badly 
conducting  straw. 

See  Water,  and  for  the  manufacture  of  ice  see  JIefrigerating. 

ICEBERG  (from  ice  and  Ba-g,  Ger.  for  hill,  mountain),  a 
floating  mass  of  ice  broken  from  the  end  of  a  glader  or  from  an 
ice-sheet.  The  word  is  sometimes,  but  rarely,  applied  to  the 
arch  of  an  Arctic  glacier  viewed  from  the  sea-  It  is  more  com- 
monly used  to  describe  huge  floating  masses  of  ice  that  drift 
from  polar  regions  into  navigable  waters.  They  are  occasionally 
encountered  far  beyond  the  polar  regions,  rising,  into  beautiful 
forms  with  breakers  roaring  into  theii  caves  and  streams  of 
water  pouring  from  their  pinnacles  in  the  warmer  air.  When, 
however,  they  rest  in  comparatively  warm  water,  melting  takes 
place  most  rapidly  at  the  base  and  they  frequently  overturn. 
Only  one-ninth  of  the  mass  of  ice  is  seen  above  water.  When 
a  glacier  descends  to  the  sea,  as  in  Alaska,  and  "advances 
into  water,  the  depth  of  which  approaches  its  thickness,  the 
ends  are  broken  oS  and  the  detached  masses  float  away  as 
icebergs.  Many  of  the  bergs  are  overturned,  or  at  least  tUted, 
as  they  set  saiL  If  this  does  not  happen  at  once  it  is  likely  to 
occur  later  as  the  result  of  the  wave-cutting  and  melting  which 
disturb  their  equilibrium ' '  (T.  C.  Chamberlin  and  R.  D .  Salisbury, 
Geology:  Processes  and  their  Results,  1905).  These  bergs  carry 
a  load  of  d6bris  from  the  glacier  and  gradually  strew  their  load 
upon  the  sea  floor.  They  do  not  travel  far  before  losing  all 
stony  aud  earthy  d^ris,  but  glacial  material  found  in  dredgings 
shows  that  icebergs  occasionally  carry  their  load  far  from  land. 
The  structure  of  the  iceberg  varies  with  its  origin  and  is  always 
that  of  the  glader  <»  ice-sheet  from  which  it  was  broken.  The 
breaking  off  of  the  ice-sheet  from  a  Greenland  glacier  is  called 
locally  the  "  calving  "  o£  the  glacier.  The  constantly  renewed 
material  from  which  the  icebergs  are  formed  is  brought  down 
by  the  motion  of  the  glacier.  The  ice-aheet  cracks  at  the  end, 
and  masses  break  off,  owing  to  the  upward  pressure  of  the  water 
upon  the  lighter  ice  which  is  pushed  into  it.  This  is  accomjdished 
with  considerable  violence.  The  disintegration  of  an  Arctic  ice- 
aheet  is  a  simpler  matter,  as  the  ice  is  already  floating. 

ICELAND  (Dan.  Island),  an  island  in  the  North  Atlantic 
Ocean,  belonging  to  Denmark.  Its  extreme  northerly  point 
is  touched  by  the  Arctic  Circle;  it  lies  between  13°  31'  and  14° 
35'  W.,  and  between  63°  12'  and  66°  33'  N.,  and  has  an  area  of 
40,437  sq.  m.  Its  length  is  298  m.  and  its  breadth  194  m.,  the 
shape  being  a  rough  oval,  broken  at  the  north-west,  where  a 
peninsula,  diversified  by  a  great  number  of  fjords,  projects 
from  the  main  portion  of  the  island.  The  total  length  of  the 
coast-line  is  about  3730  m.,  of  which  approximately  one-third 
belongs  to  the  north-western  peninsula.  Iceland  is  a  plateau 
or  tableland,  built  up  of  volcanic  rocks  of  older  and  younger 
formation,  and  pierced  on  all  sides  by  fjords  and  valleys.  Com- 
pared with  the  tableland,  the  lowlands  have  a  relatively  small 
area,  namely,  one-fourteenth  of  the  whole;  but  these  lowlands 
are  almost  the  only  parts  of  the  island  which  are  inhabited. 
In  consequence  of  the  rigour  of  its  climate,  the  central  tableland 
is  absolutely  urunhabi table.  At  the  outside,  not  more  than  one- 
fourth  of  the  area  of  Iceland  is  inhabited;  the  rest  consists  of 
elevated  deserts,  lava  streams  and  glaciers.  The  north-west 
peninsula  is  separated  from  the  main  mass  of  the  island  by  the 
bays  Hunaflfii  and  BreiSifjorCr,  so  that  there  are  really  two 
tablelands,  a  larger  and  a  smaller.  The  isthmus  which  connects 
only  4i  m.  across,  but  has  an  altitude  of  748  ft.    The 
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mean  elevation  of  the  north-west  peninsula  is  looo  ft.  The 
fjords  and  glens  which  cut  into  it  are  shut  in  by  precipitous  walla 
of  basalt,  which  plainly  shows  that  they  have  been  formed 
by  erosion  through  the  mas^of  the  plateau.  The  surface  of 
this  tableland  is  also  bare  and  desolate,  being  covered  with  gravel 
and  fragments  of  rock.  Here  and  there  are  large  straggling 
anowfields,  the  largest  being  G14mu  and  Drangajdkull,'  on  the 
culminating  points  of  the  plateau.  The  only  inhabited  districts 
are  the  shores  of  the  fjords,  where  grass  grows  capable  of  support- 
ing sheep;  but  a  large  proportion  of  the  population  gain  their 
livelihood  by  fishing.  The  other  and  larger  tableland,  which 
constitutes  the  substantial  part  of  Iceland,  reaches  its  culminating 
point  in  the  south-east,  in  the  gigantic  snowtield  of  Vatnajokull, 
which  covers  3300  sq.  m.  The  axis  of  highest  elevation  of  Iceland 
stretches  from  north-west  to  south-east,  from  the  head  of 
HvammsfjitrSr  to  HomafjdrOr,  and  from  this  water-parting  the 
rivers  descend  on  both  sides.  The  crest  of  the  water-parting 
is  crowned  by  a  chain  of  snow-capped 
mountains,  separated  by  broad  patches  of 
lower  ground.  They  are  really  a  chain  of 
minor  [^ateaus  which  rise  4500  to  6250  ft. 
above  sea-level  and  looo  to  3000  ft.  above 
the  tableland  itself.  In  the  extreme  east  is 
Vatnajakull,  which  is  separated  from  Tungna- 
fetlsjfikull  by  Vonarskard  (3300  ft.).  Between 
TungnafellsjOkull  and  HofsjOkull  lies  the  broad 
depressionofSprengisandr  (3130ft.).  Continu- 
ing north-west,  between  HofsjfikuU  and  the 
next  snow-capped  mountain,  Langjfikull,  lies 
Kjidur  (1000  ft.);  and  between  LangjokuU 
and  EiriksjSkuU,  Flosaskard  {2630  ft.).  To 
the  north  of  the  jdklw  last  mentioned  there 
are  a  number  of  lakes,  all  well  stocked  with 
fish.  Numerous  valleys  or  glens  penetrate  into 
the  tableland,  especially  on  the  north  and  east, 
and  between  them  long  mountain  spurs,  sections 
of  the  tableland  v^ich  have  resisted  the  action 
of  erosion,  thmst  themselves  towards  the  sea. 
Of  these  the  most  considerable  is  the  mass 
crowned  by  M^rdalsji&ull,  which  stretches 
towards  the  south.  The  intOTor  of  the  table- 
land consists  for  the  most  part  of  barren, 
grasslees  deserts,  the  surface  being  covered 
by  gravel,  loose  fragments  of  rock,  lava,  driftsand,  volcanic 
ashes  and  facial  detritus. 

Save  the  lower  parts  of  the  larger  glens,  there  are  no  lowlands 
on  the  north  uid  east.  The  south  coast  is  flat  nest  the  sea; 
but  imme<tiately  underneath  VatnajOkuU  thoe  is  a  strip  of 
gravd  and  sand,  brought  down  and  deposited  by  the  glacial 
streams.  The  largest  low-lying  plain  of  Iceland,  l>-ing  between 
M^alsjtAull  and  Reykjanes,  has  an  area  of  about  1550  sq.  m. 
In  its  lowest  pans  this  plain  barely  keeps  above  sea-level, 
but  it  rises  gradually  towards  the  interior,  terminating  in  a 
ramification  of  valleys.  Its  maximum  altitude  is  attained 
at  381  ft.  near  Geysir.  On  the  west  of  Mount  Mekla  this  plain 
connects  by  a  r^ular  slope  directly  with  the  taUeland,  to  the 
great  injury  of  its  inhabited  districts,  which  arc  thus  exposed  to 
the  clouds  oi  pumice  dust  and  driftsand  that  cover  large  areas 
of  the  interior.  Nevertheless  the  greater  part  of  this  lowland 
plain  produces  good  grass,  and  is  relatively  well  irthabited.  The 
plain  is  drained  by  three  rivers — Markaiilj6t,  Thjfirsi  and 
Odfu3& — all  of  large  volume,  and  nnmenms  smaller  streams. 
Towards  the  west  there  exist  a  number  of  warm  springs.  There 
is  another  lowland  plain  around  the  head  of  Faxa^di,  nearly 
400  sq.  m.  in  extent.  .\s  a  rule  the  surface  of  this  second  plain 
is  very  marshy.  Several  dales  or  glens  penetrate  the  central 
tableland;  the  eastern  part  of  this  lowland  is  called  Borgar- 
fj8r«r,  the  western  part  M^rar. 

The  great  bays  on  the  west  of  the  island  iFaxafl^i  and  Breifii- 
fj6r«r),'  as  well  as  the  many  bays  on  the  north,  which  are 

'  JokuU.  plural  jeklar.  Icel.  snowfleld.  glacier. 

'  Fi4i.  bay ;  fjorHr.  fjord. 


separated  from  one  another  by  rocky  promontories,  appear  to 
owe  their  origin  to  subsidences  of  the  surface;  whereas  the 
fjords  of  the  north-west  peninsula,  which  make  excellent  harbours, 
and  those  of  the  east  coast  seem  to  be  the  result  chiefly  of  erosion. 
Glaciers. — An  area  of  5170  sq.  m.  is  covered  with  snowfields 
and  glaciers.  This  extraordinary  development  of  ice  and  snow 
is  due  to  the  raw,  moist  climate,  the  large  rainfall  and  the  low 
summer  temperature.  The  snow-line  varies  greatly  in  different 
parts  of  the  island,  its  range  being  from  1300  to  4150  ft.  It  is 
highest  on  the  tableland,  on  the  north  side  of  Vatnajokull,  and 
lowest  on  the  north-west  peninsula,  to  the  south  of  North  Cape. 
Without  exception  the  great  nieis  of  Iceland  belong  to  the  interior 
tableland.  They  consist  of  slightly  rounded  domes  or  billowy 
snowfields  of  vast  thickness.  In  external  appearance  they  bear 
a  closer  resemblance  to  the  glaciers  of  the  Polar  regions  than 
to  those  of  the  Alps.  The  largest  snowfields  are  VatnajdkuU 
{3280  sq.  m.),  Hofsjokull  (520)  Langjakull  (500)  and  M^rdals- 


jekull  (390).  The  glaciers  which  stream  off  from  these  snowfields 
are  often  of  vast  extent,  e.g.  the  largest  glacier  of  VatnajdkulJ 
has  an  area  of  150  to  joo  sq.  m.,  but  the  greater  number  are 
small.  Altogether,  more  than  lao  gladers  are  known  in  Iceland. 
It  is  on  the  south  side  of  Vatnajftkull  that  they  descend  lowest; 
the  lower  end  of  Breidamerkurj&kuU  was  in  the  year  1894  only 
30  ft.  above  sea-level.  The  glaciers  of  the  north-west  peninsula 
also  descend  nearly  to  sea-level.  The  great  number  of  streams 
of  large  volume  is  due  to  the  moist  climate  and  the  abundance 
of  gladers,  and  the  milky  white  or  yellowish-brown  odour  of 
their  waters  (whence  the  common  name  Hvft4,  white)  is  due  to 
the  glacial  days.  The  majority  of  them  change  their  courses 
very  often,  and  vary  greatly  in  volume;  frequently  they  are 
impetuous  torrents,  forming  numerous  waterfalls.  Iceland  also 
possesses  a  great  number  of  lakes,  the  largest  being  Thing- 
vallavatn '  and  Thorisvatn,  each  about  27  sq.  m.  in  area. 
M^vatn,  in  the  north,  is  well  known  from  the  natural  beauty  of 
its  surroundings.  Above  its  surface  tower  a  great  number  of 
volcanoes  and  several  craters,  and  its  waters  are  alive  with 
water-fowl,  a  multitude  of  ducks  of  various  spedes  breeding 
on  its  islands.  The  lakes  of  Iceland  owe  their  origin  to  different 
causes,  some  being  due  to  gladal  erosion,  others  to  volcanic 
subsidence.  M^atn  fills  a  depression  between  lava  streams, 
and  has  a  depth  of  not  more  than  8J  ft.  The  group  of  lakes 
called  FiskivStn  (or  VeidivStn),  which  lie  in  a  desolate  region 
to  the  west  of  Vatnajokull,  consist  for  the  most  part  of  crater 
lakes.  The  groups  of  lakes  which  lie  north-west  from  Langjokull 
occupy  basins  formed  between  ridges  of  glacial  gravel;  and  in 
'  Vain,  lake. 
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the  valleys  numerous  lakes  are  found  at  the  backs  of  the  old 


Volcanoes. — Iceland  Is  one  of  the  most  volcanic  regions  of 
the  earth;  volcanic  activity  has  gone  on  continuously  from 
the  formation  of  the  island  in  the  Tertiary  period  down  to  the 
present  time.  So  far  as  is  known,  there  have  in  historic  times 
been  eruptions  from  twenty-five  volcanic  vents.  Altogether 
107  volcanoes  are  known  to  exist  in  Iceland,  with  thousands  of 
craters,  great  and  small.  The  lava-streams  which  have  flowed 
from  them  since  the  Glacial  epoch  now  cover  an  area  of  4650 
sq.  m.  They  are  grouped  in  dense  masses  round  the  volcanoes 
from  which  they  have  flowed,  the  bulk  of  the  lava  dating  from 
outbreaks  whidi  occurred  in  prehistoric  times.  The  largest 
volume  of  lava  which  has  issued  at  one  outflow  within  historic 
limes  is  the  stream  which  came  from  the  craters  of  Laki  at 
Skapti.  This  belongs  to  the  year  1783,  and  covers  an  area  of 
218  sq.  m.,  and  amounts  to  a  volume  represented  by  a  cube  each 
of  whose  sides  measures  7}  m.  The  largest  unbroken  lava-field 
in  Iceland  is  OdaSahraun  (Lava  of  Evil  Deeds),  upon  the  table- 
land north  from  Vatnajokull  (2000  to  4000  ft.  above  sea-level). 
It  is  the  accretion  of  countless  eruptions  from  over  twenty 
volcanoes,  and  covers  an  area  of  ijoo  sq.m.  (or,  including  all 
its  ramifications  and  minor  detached  streams,  1700  sq.  m.),  and 
its  volume  would  fill  a  cube  measuring  i3-4m.  in  every  direction. 
As  regards  their  superficies,  the  lava-streams  difier  greatly. 
Sometimes  they  are  very  uneven  and  jagged  {apalhraun),  con- 
sisting of  blocks  of  lava  loosely  flung  together  in  the  utmost 
confusion.  The  great  lava-fields,  however,  are  composed  of 
vast  sheets  of  lava,  ruptured  and  riven  in  divers  ways  {hellit- 
hraun) .  The  smooth  surface  of  the  viscous  bfllowy  lava  is  further 
diversified  by  long  twisted  "  ropes,"  curving  backwards  and 
forwards  up  and  down  the  undulations.  Moreover,  there  are 
gigantic  fissures,  nmning  for  several  miles,  caused  by  subsidences 
of  the  underlying  sections.  The  best-known  fissure  of  this 
character  is  Almannagji  at  Thingvellir.  On  the  occasion  of 
outbreaks  the  fine  ashes  are  scattered  over  a  large  portion  of 
the  island,  and  sometimes  carried  far  across  the  Atlantic.  After 
the  eruption  of  Eatla  in  1635  the  ashes  were  blown  as  far  as 
Bergen  in  Norway,  and  when  Askja  was  in  eruption  in  1875 
a  rain  of  ashes  fdl  on  the  west  coast  of  Norway  11  hours  40 
minutes,  and  at  Stockholm  15  boturs,  afterwards.  The  volcanic 
ash  frequently  pioves  extremely  harmful,  destroying  the  pastures 
so  that  the  sheep  and  cattle  die  of  hunger  and  disease.  The 
outbreak  of  Laki  in  1783  occasioned  the  loss  of  11,500  cattle, 
28,000  horses  and  190,500  sheep — that  is  to  say,  si%  of  the 
cattle  in  the  island,  77%  of  the  horses  and  8z%  of  the  sheep. 
After  that  the  island  was  visited  by  a  famine,  which  destroyed 
9500  people,  or  one-fifth  of  the  total  population. 

The  Icelandic  volcanoes  may  be  (^vided  into  three  classes: 
(i)  cone-shaped,  like  Vesuvius,  built  up  of  alternate  layers 
of  ashes,  scoriae  and  lava;  (a)  cupola-shaped,  with  an  easy 
slope  and  a  vast  crater  opening  at  the  top — these  shield-shap^ 
cupolas  are  composed  entirely  of  layers  of  lava,  and  their  inclina- 
tion is  seldom  steeper  than  7''-8°  ;  (3)  chains  of  craters  running 
close  alongside  a  fissure  in  the  ground.  For  the  most  part  the 
individual  craters  are  low,  generally  not  exceeding  300  to  500  ft. 
These  crater  chains  are  both  very  common  and  often  very  long. 
The  chain  of  Laki,  which  was  formed  in  1783,  extends  20  m., 
and  embraces  about  one  himdred  separate  craters.  Sometimes, 
however,  the  lava-streams  are  vomited  straight  out  of  gigantic 
fissures  in  the  earth  without  any  crater  being  formed.  Many 
of  the  Icelandic  volcatkoes  during  their  periods  of  quiescence 
are  covered  with  snow  and  ice.  Then  when  an  outbreak  occurs 
the  snow  and  ice  raelt,  and  in  that  way  they  sometimes  give 
rise  to  serious  catastrophes  (Jokulhlaup),  through  large  areas 
being  suddenly  inundated  by  great  floods  of  water,  which  bear 
masses  of  ice  floating  on  their  surface.  Katla  caused  very 
serious  destruction  in  this  way  by  converting  several  cultivated 
districts  into  barren  wastes.  In  the  same  way  in  the  year 
1362  Oersefajokull,  the  loftiest  moimtain  in  Iceland  (6434  ft,), 
swept  forty  farms,  together  with  their  inhabitants  and  live 
stock,  bodily  iato  tbe  ocean.     The  liest-known  volcano  is  Hekla 


(5108  ft.),  which  was  in  eruption  eighteen  times  within  the 
historic  period  down  to  1845.  Katla  during  the  same  period 
was  active  thirteen  times  down  to  i86o.  The  largest  volcano 
b  Askja,  situated  In  the  middle  of  the  lava-field  of  OdaSahraun. 
Its  crater  measures  34  sq.  m.  in  area.  At  M;^vatn  there  are 
several  volcanoes,  which  were  particularly  active  in  the  years 
1714-1730,  On  several  occasions  there  have  been  volcanic  out- 
breaks under  the  sea  outside  the  peninsula  of  Reyk janes,  islands 
appearing  and  afterwards  disappearing  again.  The  crater 
chain  of  Laki  has  only  been  in  eruption  once  in  historic  times, 
namely,  the  violent  and  disastrous  outbreak  of  17S3.  Iceland, 
however,  possesses  no  constantly  active  volcano.  There  are 
often  long  intervals  between  the  successive  outbreaks,  and  many 
of  the  volcanoes  (and  this  is  especially  true  of  the  chains  of 
craters)  have  only  vented  themselves  in  a  solitary  outburst. 

Earthquakes  are  frequent,  especially  in  the  districts  which 
are  peculiarly  volcanic.  Historical  evidence  goes  to  show 
that  they  are  closely  associated  with  three  naturally  defined 
regionsr  (i)  the  region  between  SkjSifandi  and  Axarfjorfir 
in  the  north,  where  violent  earth  tremblings  are  extremely 
common;  (2)  at  Faxafl6i,  where  minor  vibrations  are  frequent; 
(3)  the  southern  lowlands,  between  Reykjanes  and  M^rdals- 
jokuU,  have  frequently  been  devastated  by  violent  earthquake 
shocks,  with  great  toss  of  property  and  hfe,  e.g.  on  the  t4th- 
i6th  of  August  1784,  when  92  farmsteads  were  totally  destroyed, 
and  372  farmsteads  and  11  churches  were  seriously  damaged; 
and  again  in  August  and  September  1896,  when  another  terrible 
earthquake  destroyed  161  farmsteads  and  damaged  155  others. 
Hot  springs  are  fotmd  in  every  part  of  Iceland,  both  singly 
and  in  groups;  they  are  particularly  numerous  in  the  western 
portion  of  the  southern  lowlands,  where  amongst  others  is  the 
famous  Geyser  (g.E.).  Sulphur  springs  and  boiling  mud  lakes 
are  also  general  in  the  volcanic  districts;  and  in  places  there 
are  carbonic  acid  springs,  these  more  especially  on  the  peninsula 
of  Snfefellsnes,  north  of  Faxafl6i. 

Geology. — Iceland  is  built  up  almost  entirely  of  volcanic  rocks, 
none  of  them  oldw,  however,  than  the  middle  of  the  Tertiary  period. 
Tbe  earlier  flows  were  probably  contemporaneous  with  those  of  Green- 
land, the  Fceroea,  the  western  islands  of  Scotland  and  the  north-eaat 
of  Ireland.  The  principal  varieties  are  basalt  and  palagonitic 
breccias,  the  former  covering  two-thirds  of  the  entire  area,  the  latter 
the  remaining  one-third.  Compared  with  these  two  systems,  all 
other  formations  have  an  insignificant  development.  The  p^agonitic 
breccias,  which  stretch  in  an  irregular  belt  across  the  isLand,  are 
younger  than  the  basalt.  In  the  north-west,  north  and  east  the  coasts 
are  formed  of  basalt,  and  rise  in  steep,  gloomy  walls  of  rock  to  alti- 
of  3000  ft.  and  more  above  sea-level.     Deposits  of  clay,  with 


pressed  flat,  which  the  Icelanders  ci  ,  ^  .. . 

in  the  heart  of  the  basalt  formation.  These  fossiliferous  strata  an; 
developed  in  greatest  thickness  in  the  north-west  peninsula.  Indeed, 
in  some  few  places  well-marked  impressions  of  leaves  and  fruit  have 
been  discovned,  proving  that  in  Tertiary  times  Iceland  pOBseseed 
extensive  forests,  and  its  annual  mean  temperature  must  have  been 
at  least  48°  Fahr.,  whereas  the  present  mean  is  35'6°.  The  palagonitic 
breccias,  which  attain  their  greatest  development  in  the  south  of  the 
island  and  on  the  tableland,  consist  of  reddish,  brown  or  yellowidi 
rocks,  tufi^s  and  breccias,  belonging  to  several  different  groups  or 
divisions,  the  youngest  of  which  seems  to  be  of  a  date  subsequent 
to  the  Glacial  epoch.  All  over  Iceland,  in  both  the  basalt  and  breccia 
formations,  there  occur  small  intrusive  beds  and  dikes  of  liparite, 
and  as  this  rock  is  of  a  lighcer  colour  than  the  basalt,  it  is  visible 
from  a  distance.  In  the  south-east  of  the  island,  in  the  parish  of 
L6n,  there  exist  a  few  mountains  of  gabbro.  a  rock  which  does  not 
occur  in  any  other  part  of  Iceland.  Near  Husavik  in  the  north  there 
have  been  found  marine  deposits  containing  a  number  of  marine 
shells;  they  belong  to  the  Red  Crag  division  of  the  Pliocene.  In 
the  middle  of  Iceland,  where  the  geological  foundation  is  tufl  and 
breccias,  large  areas  are  buried  under  anuent  outflows  of  lava,  which 
bear  evidences  of  glacial  licratching.  These  lava  streams,  which  are 
of  a  doleritic  character,  flowed  before  the  Glacial  age,  or  during  its 
continuance,  out  of  lava  cones  with  gi^ntic  crater  openings,  such  as 
mav  be  seen  at  the  present  day.  Dunng  the  Glacial  epoch  the  whole 
of  Iceland  was  covered  b_y  a  vast  sheet  of  inland  ice,  except  for  a 
few  small  isolated  peaks  rising  along  its  outer  margins.  This  ice-cap 
had  on  the  tableland  a  thickness  of  2300  to  2600  ft.  Rocks  scored 
by  glacial  ice  and  showing  plain  indications  of  striation,  together  with 
thousands  of  erratic  blocks,  are  found  scattered  all  over  Iceland. 
'  Glacial  epoch  are  common  a" 
irth-west  peninsula.  There  ai, 
of  gravel,  shore  lines  and 
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aorf  beaches  marked  on  the  Mlid  rock.  In  several  places  there  are 
traces  of  shells;  and  sometimes  skeletal  remains  of  whalca  and 
walruses,  as  well  as  ancient  driftwcx)d,  have  been  discovered  at 
tolerable  distances  from  the  present  coast.  The  ancient  shore-lines 
occur  at  two  different  altitudes.  Along  the  higher.  230  to  260  ft.  above 
the  existing  sea-level,  shells  have  been  found  which  are  chaiBcter- 
istic  of  high  Arctic  latitudes  and  no  longer  exist  in  Iceland ;  whereas 
on  the  lower  shore-line,  100  to  130  ft.,  the  shells  belong  to  species 
.which  occur  amongst  the  coast  fauna  of  the  present  day. 

The  ^ysers  and  other  hot  springs  are  due  to  the  same  causes  as 
the  active  volcanoes,  and  the  earthquakes  are  probably  manifesta- 
tions of  the  same  forces.  A  feature  of  ^>eciai  interest  to  geologists  in 
the  present  conditions  of  the  island  Is  the  great  power  of  the  wind 
both  as  a  transportine  and  denuding  agent.  The  rock  sculpture  is 
ofxen  very  similar  to  that  of  a  tropicaJ  desert.' 

Climate. — Considering  its  high  latitude  and  situation,  Iceland 
has  a  relatively  mild  climate.  The  meteorological  conditions 
vary  greatly,  however,  in  difierent  parts  of  the  island.  In  the 
south  and  east  the  weather  is  generally  changeable,  stormy 
and  moist;  whilst  on  the  north  the  rainfall  is  less.  The  climate 
of  the  interior  tableland  approximates  to  the  continental  type 
and  is  often  extremely  cold.  The  mean  annual  temperature  is 
37-1°  F.  in  Stykkish6imr  on  BreiKfjbrSr,  38-3°  at  EyrSrbakki  in 
the  south  of  Iceland,  41°  at  Vest mannrey jar,  36°  at  Akureyri  in 
the  north,  36-7°  on  BerufjorSr  in  the  east,  and  30-6"  at  MSdrudalr 
on  the  central  tableland.  The  range  is  great  not  only  from  year 
to  year,  but  also  from  month  to  month.  For  instance,  at 
Stykkish61mr  the  highest  annual  mean  for  March  was  39' 7°, 
and  the  lowest  8°,  during  a  period  of  thirty-eight  years.  Iceland 
lies  contiguous  to  that  part  of  the  north  Atlantic  in  which  the 
shifting  areas  of  low  pressure  prevail,  so  that  storms  are  frequent 
and  the  barometer  is  seldom  firm.  The  barometric  pressure 
at  sea-level  in  the  south-west  of  Iceland  during  the  period  1878- 
1900  varied  between  30-8  and  37-1  in.  The  climate  of  the  coasts 
is  relatively  mild  in  summer,  but  tolerably  cold  in  winter.  The 
winter  means  of  the  north  and  east  coasts  average  31-7°  and 
3i'3°  F.  respectively;  the  summer  means,  4a'8°  and  44-6°; 
and  the  means  of  the  year,  33'i°  and  35-6°.  The  winter  means 
of  the  south  and  west  coasts  average  33°  and  31-7°  respectively; 
the  summer  means,  48-2°  and  50°;  the  annual  means,  37-4°  and 
Z^-i".  The  rainfall  on  the  south  and  east  coasts  is  considerable, 
e.g.  at  Vestmannffiyjar,  49-4  in.  in  the  year;  at  BerufjflrSr, 
43-6  in.  On  the  west  coast  it  is  less,  e.g.  24-3  in.  at  Stykkish61[nr; 
but  least  of  all  on  the  north  coast,  being  only  i4'6  in.  on  the 
island  of  Grimsey,  which  lies  off  that  coast.  Mist  is  commonly 
prevalent  on  the  east  coast;  at  BerufjorSr  there  is  mist  on 
no  fewer  than  an  days  in  the  year.  The  south  and  west  coasts 
are  washed  by  the  Gulf  Stream,  and  the  north  coast  by  an  Arctic 
current,  which  frequently  brings  with  it  a  quantity  of  drift-ice, 
and  thus  exer::ises  a  considerable  effect  upon  the  climate  of 
the  idand;  sometimes  it  blocks  the  north  coast  in  the  summer 
months.  On  the  whole,  during  the  igth  century,  the  north 
coast  was  free  from  ice  on  an  average  of  one  year  in  every  four 
or  five.  The  clearness  of  the  atmosphere  has  been  frequently 
remarked.     Thunderstorms  occur  mostly  in  winter. 
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European  type,  and  is  tolerably  uniform  throughout  the  island, 
the  differences  even  on  the  tableland  being  slight.     At  present  435 
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ntest  importance  to  the  inhabitants,  for  upon  them  they  are 
;ndent  lor  the  keep  of  their  live  stock.  Heather  covers  large 
tracts,  and  ^so  affords  pasture  for  sheep.  The  development  of 
forest  trees  is  insignificant.  Birch  woods  exist  in  a  good  many  places, 
especially  in  the  warmer  valleys;  but  the  trees  are  very  short, 
scarcely  attaining  more  than  3  to  10  ft.  in  height.  In  a  few  places, 
however,  they  reach  13  to  20  ft.  and  occasionally  more.  A  few 
mountain  ash  or  rowan  trees  {Sorbus  aucu^ria)  are  found  singly 
here  and  there,  and  attain  to  30  ft.  in  height.  Willows  are  also 
pretty  ^neral,  the  highest  in  growth  being  Salix  pkylticifoLia,  7  to 
"0  ft.     The  wild  flora  of  Iceland  is  small  and  delicate,  with  bright 


'  See  Th.  TTioroddBen,  "  Explorations  in  Iceland  during  the  years 
1881-1898,"  GMgrapkical  Journal.  vo\.  xiii.  (1899),  pp.  251-274, 
48o-5«3.  with  map. 


mammals  are  vei^  poorly  represented ;  and  it  is  doubtful  whether 
any  species  b  indigenous.  The  polar  bear  is  an  occadonal  visitant, 
being  brought  to  the  coast  by  the  Greenland  drift-ice.  Foxes  are 
common,  both  the  white  and  tne  blue  occurring:  mice  and  the  brown 
rat  have  been  introduced,  though  one  variety  of  mouse  is  possibly 
indigenous.  Reindeer  were  introduced  in  1770.  The  marine 
mammalia  are  numerous.  The  walrus  is  now  seldom  seen,  although 
in  prehistoric  times  it  was  common.  There  are  numerous  species  of 
seals;  and  the  seas  abound  in  whales.  Of  birds  there  are  over  100 
species,  more  than  one-half  being  aquatic.  In  the  interior  the 
whistling;  swan  is  common,  and  numerous  varieties  of  ducks  are  found 
in  the  ialies.  The  eider  duck,  which  breeds  on  the  islands  of  Breifli- 
fj6r«r,  is  a  source  of  livelihood  to  the  inhabitants,  as  are  also  the 
many  kinds  of  sea-fowl  which  breed  on  the  sea-clifFs.  Iceland 
possesses  neither  reptiles  nor  batiBchiana.  The  fi^  fauna  iaabundant 
._  .■_ji,.:j..«i..    „ — =  sixty-eight  species  being  found  off  the  o"--*- 
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takes  and  streams. 

Population  and  Towns. — The  census  jf  1890  gave  a  total 
population  of  70,927,  and  this  number  had  increased  by  igoi 
to  78,489-  The  increase  during  the  19th  century  was  87,000. 
while  at  least  15,600  Icelanders  emigrated  to  America,  chiefly 
to  Manitoba,  from  1872  to  the  close  of  the  century.  The  largest 
town  is  Reykjavik  on  Faxaflfii,  with  6700  inhabitants,  the 
capital  of  the  island,  and  the  place  of  residence  of  the  governor- 
general  and  the  bishop.  Here  the  Althing  meets;  and  here, 
further,  are  the  principal  public  institutions  of  the  island  (library, 
schoob,  &c.}.  The  town  possesses  a  statue  to  Thorvaldsen, 
the  famous  sculptor,  who  was  of  Icelandic  descent.  The  re- 
maining towns  include  IsafjorSr  (pop.  1000)  on  the  north-west 
peninsula,  Akureyri  (1000}  on  the  north  and  SeydisfjflrtSr  (800) 
in  the  east. 

Industrie!. ■— The  principal  occupation  of  the  Icelanders  Is 
cattle-breeding,  and  more  particularly  sheep-breeding,  although 
the  fishing  industries  have  come  rapidly  to  the  front  in  modern 
times.  In  rSjo,  8i%  of  the  population  were  dependent  upon 
cattle-breeding  and  7%  upon  fishing;  in  1890  the  numbers 
were  64%  and  18%  respectively.  The  culture  of  grain  is  not 
practised  in  Iceland;  all  bread-stuffs  are  imported.  In  ancient 
times  barley  was  grown  in  some  places,  but  it  never  paid  for  the 
cost  of  cultivation.  Cattle-breeding  has  declined  in  importance, 
while  the  number  of  sheep  has  increased.  Formerly  gardening 
was  of  no  importance,  but  considerable  progress  has  been  made 
in  this  branch  in  modem  times,  as  also  in  the  cultivation  of 
potatoes  and  turnips.  Fruit-trees  will  not  thrive;  but  black 
and  red  currants  and  rhubarb  are  grown,  the  last-named  doing 
excellently.  Iceland  possesses  four  agricultural  schools,  one 
agricultural  society,and  small  agricultural  associations  in  nearly 
every  district.  The  fisheries  give  employment  to  about  12,000 
people.  For  the  most  part  the  fishing  is  carried  on  from  open 
boats,  notwithstanding  the  dangers  of  so  stormy  a  coast.  But 
larger  decked  vessels  have  come  into  increasing  use.  In  summer 
the  waters  are  visited  by  a  great  number  of  foreign  fishermen, 
inclusive  of  about  300  fishing-boats  from  French  ports,  as  well 
as  by  fishing-boats  from  the  Faeroes  and  Norway,  and  steam 
trawlers  from  England.  Excellent  profit  is  made  in  certain 
parts  of  the  island  from  the  herring  fishery;  this  is  especially 
the  case  on  the  east  coast.  There  are  marine  insurance  societies 
and  a  school  of  navigation  at  Reykjavik.  The  export  of  fish  and 
fish  products  has  greatly  Increased.  In  1849  to  1855  the  annual 
average  exported  was  1480  tons;  whereas  at  the  dose  of  the 
century  (in  1899)  it  amounted  to  11,339  ^0°^  ^^^  68,079  ban'els 
of  oil,  valued  at  £276,596. 

Commerce. — From  the  first  colonization  of  the  island  down 
to  the  14th  century  the  trade  was  in  the  hands  of  native  Icelanders 
and  Norsemen;  in  the  15th  century  it  was  chiefly  in  the  hands 
of  the  English,  in  the  i6th  of  (Germans  from  the  Hanse  towns. 
From  1601  to  1786  commerce  was  a  monopoly  of  the  Danish 
government;  in  the  latter  year  it  was  declared  free  to  all  Danish 
subjects  and  in  1854  tree  to  all  nations.  Since  1874,  when  Iceland 
obtained  her  own  administration,  commerce  has  increased 
considerably.  Thus  the  total  value  of  the  imports  and  exports 
together  in  1849  did  not  exceed  £170,000;  while  in  1891-1895 
the  imports  averaged  £356,000  and  the  export3--;E34o,ooo.  bi 
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igo2  imports  were  valued  at  ;£596,i93  and  exports  at  :£5ii,oS3. 
Trade  i&  almost  entirely  with  Denmark,  the  United  Kingdom, 
and  Norway  and  Sweden,  in  this  order  according  to  value.  The 
principal  native  products  exported  are  live  sheep,  horses,  salt 
meat,  wool  and  hides,  to  which  must  be  added  the  fish  products — 
cod,  train-oil,  herring  and  salmon — eiderdown  and  woollen 
wares.  The  spinning,  weaving  and  knitting  of  wool  is  a  wide- 
spread industry,  and  the  native  tweed  (vaSmai)  is  the  principal 
material  for  the  clothing  of  the  inhabitants.  The  imports  consist 
piindfially  of  cereals  and  flour,  coSee,  sugar,  ale,  wines  and 
spirits,  tobacco,  manufactured  waies,  iron  and  metal  wares, 
timber,  salt,  coal,  &c.  The  money,  weights  and  measures 
in  use  are  the  same  as  in  Denmark.  The  IslaJids  Bank  in  Reyk- 
javik (1904)  is  authorized  to  issue  bank-notes  up  to  £133,900 
in  total  value. 

Communications. — All  land  journeys  are  made  on  horseback, 
and  in  the  remoter  parts  all  goods  have  to  be  transported  by 
the  same  means.  Throughout  the  greater  part  of  the  island 
there  eirist  no  proper  roads  even  in  the  inhabited  districts,  but 
only  bridle-paths,  and  in  the  uninhabited  districts  not  even 
these.  Nevertheless  much  has  been  done  to  improve  such  paths 
as  there  are,  and  several  miles  of  driving  roads  have  been  made, 
more  particularly  in  the  south.  Since  rS88  many  bridges  have 
been  built;  previous  to  that  year  there  was  none.  The  larger 
rivers  have  been  spanned  by  iron  swing-bridges,  and  the  Blanda 
is  crossed  by  a  fixed  iron  bridge.  Postal  connexion  is  maintained 
with  Denmark  by  steamers,  which  sail  from  Copenhagen  and 
call  at  Leith.  Besides,  steamers  go  round  the  island,  touching 
at  nearly  every  port. 

Religion. — The  Icelanders  are  Lutherans.  For  ecdesiastical 
purposes  the  island  is  divided  into  20  deaneries  and  142  parishes, 
and  the  affairs  of  each  ecclesiastical  parish  are  administered 
by  a  parish  council,  and  in  each  deanery  by  a  district  (hjeraS) 
council.  When  a  living  falls  vacant,  the  governor-general  of 
the  island,  after  consultation  with  the  bishop,  selects  three 
candidates,  and  from  these  the  congregation  chooses  one,  the 
election  being  subsequently  conftrmed  by  the  governor- general. 
In  the  case  of  certain  livings,  however,  the  election  requires 
confirmation  by  the  crown.  In  r847  a  theological  seminary 
was  founded  at  Reykjavik,  and  there  the  majority  of  the  Ice- 
landic ministry  are  educated;  some,  however,  are  graduates 
of  the  university  of  Copenhagen. 

Health. — The  public  health  has  greatly  improved  in  modern 
times;  the  death-rate  of  young  children  has  especially  diminished. 
This  improvement  is  due  to  greater  cleanliness,  better  dwellings, 
better  nourishment,  and  the  increase  in  the  number  of  doctors. 
There  are  itow  doctors  in  all  parts  of  the  country,  whereas 
formerly  there  were  hardly  any  in  the  island.  There  is  a  modem 
asylum  for  leprosy  at  Laugantes  near  Reykjavik,  and  a  medical 
school  at  Reykjavik,  opened  m  1876.  The  general  sanitary 
affairs  of  the  island  are  under  the  control  of  a  chief  surgeon 
(national  physician)  who  Uves  in  Reykjavik,  and  has  super- 
intendence over  the  doctors  and  the  medical  school. 

Gooerwmwii.— According  to  the  constitution  granted  to  Iceland 
in  1S74,  the  king  of  Denmark  shares  the  legislative  power  with 
the  Althing,  an  assembly  of  36  members,  30  of  whom  are  elected 
by  household  suGFrage,  and  6  nominated  by  the  king.  The 
Althing  meets  every  second  year,  and  sits  in  two  divisions,  the 
upper  and  the  lower.  The  upper  division  consists  of  the  6 
members  nominated  by  the  king  and  6  elected  by  the  repre- 
sentatives of  the  people  out  of  their  own  body.  The  lower 
division  consists  of  the  remaining  34  representative  members. 
The  minister  for  Iceland,  who  resided  in  Copenhagen  until 
1903,  when  his  office  was  transferred  to  Reykjavik,  is  responsible 
to  the  king  and  the  Althing  for  the  maintenance  of  the  constitu- 
tion, and  he  submits  to  the  king  for  confirmation  the  legislative 
measures  proposed  by  the  Althing.  The  king  appoints  a  gover- 
nor-general (landskSjSingt)  who  is  resident  in  the  island  and 
carries  on  the  government  on  the  responsibility  of  the  minister. 
Formeriy  Iceland  was  divided  into  four  quarters,  the  east,  the 
south,  the  west  and  north.  Now  the  north  and  the  cast  are 
united  undcT  one  governor,  and  the  south  and  the  west  under 


another.  The  island  is  further  divided  into  18  sS^lur  (counties), 
and  these  again  into  169  hreppur  (rapes)  or  poor-law  districts. 
Responsible  to  the  governors  are  the  sheriffs  (spiumenn),  who 
act  as  tax  gatherers,  notaries  pubhc  and  judges  of  first  instance; 
the  sheri2  has  in  every  hreppur  an  assistant,  called  hreppstjdri. 
In  every  hreppur  there  is  also  a  representative  committee,  who 
administer  the  poor  laws,  and  look  after  the  general  concerns 
of  the  hreppur.  These  committees  are  controlled  by  the  com- 
mittees of  the  s^ilur  (county  boards),  and  these  again  are  under 
the  control  of  the  omtsrdS  (quarter  board),  consisting  of  three 
members.  From  the  sheriff  courts  appeals  lie  to  the  superior 
court  at  Reykjavik,  consisting  of  three  judges.  Appeals  may 
be  taken  in  all  criminal  cases  and  most  civil  cases  to  the  supreme 
court  at  Copenhagen. 

Iceland  has  her  own  budget,  the  Althing  having,  by  the  con- 
stitution of  1874,  theright  to  voteitsownsupplies.  As  the  Althing 
only  meets  every  other  year,  the  budget  is  passed  for  two  years 
at  once.  The  total  income  and  expenditure  are  each  about 
£70,000  per  financial  period.  There  is  a  national  reserve  fund 
of  about  £60,000,  but  no  public  debt;  nor  is  there  any  contribu- 
tion for  either  military  or  naval  purposes.  Iceland  has  her  own 
customs  service,  but  the  otJy  import  duties  levied  are  upon 
spirits,  tobacco,  coffee  and  sugar,  and  in  each  case  the  duties 
are  fairly  tow. 

Education. — Education  is  pretty  widespread  amongst  the 
people.  In  the  towns  and  fishing  villages  there  are  a  few  ele- 
mentary schools,  but  often  the  children  are  instructed  at  home; 
in  some  places  by  peripatetic  teachers.  It  is  incumbent  upon 
the  clergy  to  see  that  all  children  are  taught  reading,  writing 
and  arithmetic.  The  people  are  great  readers;  considering  the 
number  of  the  inhabitants,  books  and  periodicals  have  a  very 
extensive  circulation.  Eighteen  newspapers  are  issued  (once  and 
twice  a  week),  besides  several  journals,  and  Iceland  has  always 
been  distinguished  for  her  native  literature.  At  Reykjavik 
there  are  a  Latin  school,  a  medical  school  and  a  theological 
school;  at  Modruvellir  and  HafnarfjorSr,  modem  high  schools 
(Realschulen) ;  and  in  addition  to  these  there  are  four  agricultural 
schools,  a  school  of  navigation,  and  three  girls'  schools.  The 
national  library  at  Reykjavik  contains  some  40,000  volumes 
and  3000  JISS.  At  the  same  place  there  is  also  a  valuable 
archaeological  collection,  .\mongst  the  learned  societies  are 
the  Icelandic  Literary  Society  (Bokmenlafjelag),  the  society 
of  the  Friends  of  the  People,  and  the  Aicbaeolo^cal  Society  of 
Reykjavik. 

-Authorities. — Among  numerous  works  of  Dr  Thorvald 
Thoroddsen,  see  CeschichU  der  Islands  Geotraphie  (Leipzig,  189SJ; 
and  the  following  articles  in  Geogrt^k  Tidskrifl  (Copenhagen! ; 
"  Om  Islands  geografiske  og  gei^ogiske  Undersdgelse "  (1803) ; 
"  I^ndske  Fjorde  or  Bugter  "  (1901);  "  Geog.  og  oeol.  Undera. 
ved  den  sydlige  Del  af  Faxaflfii  paa  Island  "  (1903) ;  "  Lavaerbeoer 
og  Vutkancr  paa  Islands  HOjland  "  (1905)-  See  also  C.  S.  Forbes, 
Iceland  (London,  i860);  S,  Baring-Gould,  IceioTid.  its  Scenes  and 
Sagas  (London,  1863);  Sir  R.  F.  Burton,  UlHma  Tkuk  (Edinburgh, 
1875J;  W.  T.  McCormick,  A  Ride  across  Iceland  (London.  189a); 

J.  Coles,  Summer  Travelling  in  Iceland  (London,  1882);  H.  J. 
ohnston  Lavis,  "  Notes  on  the  Geography,  Geology,  Agriculture 
and  Economics  of  Iceland,"  ScoU.  Geog.  Mag.  xi.  (1895) ;  W.  Bisiker. 
Across  Iceland  (London,  1902) ;  J.  Hann,  "  Die  Anomalien  der 
Witteruns  auf  Island  in  dem  Zeitraume  1851-1900,  &c.,"  Sittungs- 
berickte,  Vienna  Acad.  Sci.  (1904);?.  Hermann,  Island  in  Vergangen- 
heit  und  Cegenwart  (Leipzig,  1007).  Also  Geegrafisk  Tidskrtfl,  and 
the  Geographical  Joumai  (London),  passim.  (Th.  T,) 

History 
Shortly  after  the  discovery  of  Iceland  by  the  Scandinavian, 
c.  850  (it  had  long  been  inhabited  by  a  small  colony  of  Irish 
Culdees),  a  stream  of  immigration  set  in  towards  it,  which  lasted 
for  sixty  years,  and  resulted  in  the  establishment  of  some  4000 
homesteads.  In  this  immigration  three  distinct  streams  can  be 
traced,  (i)  About  870-890  four  great  noblemen  from  Norway, 
Ingolf,  Ketil  Hieng,  Skalla-Grim  and  Thorolf,  settled  with  their 
dependants  in  the  south-west  of  the  new  found  land,  (s)  In 
890-900  there  came  from  the  western  Islands  Queen  And,  widow 
of  Olaf  the  White,  king  of  Dublin,  preceded  and  followed  by  a 
number  of  her  kinsmen  and  relations  (many  like  h 
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hnine  rule  struggle. 
Home  rule  granled. 


I — Sheep  plague.   1 


ark.  1848. 


Cbristians),  Help  Biolan,  Biom  the  Eastern,  Helgi  the  Lean, 
Ketil  the  Foolish,  &c.,  who  settled  the  best  land  in  the  island 
(west,  north-west  and  north),  and  founded  families  who  long 
sway^  its  destinies.  TheredsocamefromtheWeaternlsIandsa 
fellowship  of  vikings  seeking  a  free  home  in  the  north.  They  had 
colonized  the  west  in  the  viking  times;  they  had  "fought 
at  Hafursfirth,"  helping  their  stay-at-home  kinsmen  agunst 
the  centralization  of  the  great  head-king,  who,  when  he  had 
crushed  opposition  in  Norway,  followed  up  his  victory  by  com- 
pelling them  to  flee  or  bow  to  his  rule.  Such  were  Ingimund 
the  Old,  Geirmund  Hellskin,  Thord  Beardie  {who  had  wed 
St  Edmund's  granddaughter,)  Audun  Shackle,  Bryniulf  the 
Old,  Uni,  to  whom  Harold  promised  the  earldom  of  the  new 
land  if  he  could  make  the  settlers  acknowledge  him  as  king 
(a  hopeless  project),  and  others  by  whom  the  north-west,  north 
and  east  were  almost  completely  "  claimed,"  (3)  In  900--930 
a  few  more  incomers  direct  from  Norway  completed  the  settle- 
ment of  the  south,  noith-east  aud  south-east.  Among  them  were 
Earl  HroUaug  (half-brother  of  Hrolf  Ganger  and  of  the  first 
earl  of  Orkney),  Hiaiti,  Hrafnkell  Frey's  priest,  and  the  sons  of 
Asbiom.  Fully  three-quarters  of  the  land  was  settled  from  the 
west,  and  among  these  immigrants  there  was  no  small  proportion 
of  Irish  blood.  In  iioo  there  were  4500  franklins,  i.e.  about 
50,000  souls. 

The  unit  of  Icelandic  politics  was  the  homestead  with  its 
franklin-owner  {buendi)  its  primal  oi^anization  the  hundred- 
^^^  moot  ((A*ng),its  tiethegoBorS(godar)orchieftainship. 
uJ!*^*"  The  chief  who  had  led  a  band  of  kinsmen  and  depend- 
ants to  the  new  land,  taken  a  "  claim  "  there,  and 
parcelled  it  out  among  them,  naturally  became  their  leader, 
presidii^  as  priest  at  the  temple  feasts  and  sacrifices  of  heathen 
times,  acting  as  speaker  of  their  moot,  and  as  their  representative 
towards  the  neighbouring  chiefs.  He  was  not  a  feudal  lord  nor 
a  local  sheriff,  for  any  franklin  could  change  his  goSorS  when 
he  would,  and  the  rights  of  "judgment  by  peers"  were  in  full 
use;  moreover,  the  office  could  be  bequeathed,  sold,  divided 
or  pledged  by  the  possessor;  still  the  go!S  had  con^derable 
powor  as  long  as  the  commonwealth  lasted. 

Disputes  between  neighbouring  chiefs  and  their  clients, 
and  uncert^nty  as  to  the  law,  brought  about  the  Constitution 
of  Ulfiiot  (c.  930),  which  appointed  a  central  moot  for  the  whole 
island,  the  Althing,  and  a  speaker  to  speak  a  single  "  law  " 
{principally  that  followed  by  the  Gula-moot  in  Norway);  the 
Reforms  of  Thord  Gellir  (964),  settling  a  fixed  number  of  moots 
and  chieftaincies,  dividing  the  island  into  four  quarters  (thus 
characterized  by  An;  north,  thickest  settled,  most  famous; 
east,  first  completely  settled;  south,  best  land  and  greatest 
chiefs;  west,  remarkable  for  noble  families),  to  each  of  which 
a  head-court,  the  "  quarter -court,"  was  assigned;  and  the 
Innovations  of  Skapii  (ascribed  in  the  saga  to  Nial)  Ike  Law- 


Speaker  {d.  1030),  who  set  up  a  "  fifth  court "  as  the  ultimate 
tribunal  in  criminal  matters,  and  strengthened  the  community 
against  the  chiefs.  But  here  constitutional  growth  ceased: 
the  law-making  body  made  few  and  unimportant  modifications 
of  custom;  the  courts  were  too  weak  for  the  chiefs  who  misused 
and  defied  them;  the  speaker's  power  was  not  sufficiently  sup- 
ported; even  the  ecclesiastical  innovations,  while  they  secured 
peace  for  a  time,  provoked  in  the  end  the  struggles  which  put 
an  end  to  the  commonwealth. 

Christianity  was  introduced  c,  1000  from  Norway.  Tithes 
were  established  in  1096,  and  an  ecclesiastical  code  made  c.  1125. 
The  first  disputes  about  the  jurisdiction  of  the  clergy  were 
moved  by  Gudmund  in  the  13th  century,  bringing  on  a  dvil 
war,  while  the  questions  of  patronage  and  rights  over  glebe 
and  mortmainland  occupied  Bishop  Ami  and  his  adversaries 
fifty  years  afterwards,  when  the  land  was  under  Norwegian 
viceroys  and  Norwegian  law.  For  the  dvil  wars  broke  down  the 
great  houses  who  had  monopolized  the  chieftaindea;  and  after 
violent  struggles  (in  which  the  Sturlungs  of  the  first  generation 
perished  at  Orlygstad,  1238,  and  Reykiaholt,  la+i,  while  of 
the  second  generation  Thord  Kakali  was  called  away  by  the 
king  in  1250,  and  Thorgils  Skardi  slain  in  1358)  the  submission 
of  the  island  to  Norway  quarter  after  quarter  took  place  in 
1262-1264.,  under  Gizur's  auspices,  and  the  old  Common  Law 
was  replaced  by  the  New  Norse  Code  "  Ironside  "  in  1271. 

The  political  life  and  law  of  the  old  days  is  abundantly  illus- 
trated in  the  sagas  (espedally  Eyrbyggia,  Hensa-Thori,  Reyk- 
diela,  Hrafnkell  and  Niala),  the  two  collections  of  law-scroUs 
(Codex  Regius,  c.  1235,  and  Sladarkol't  Book,  c.  1271),  the 
Libellus,  the  Liberfragments,  and  the  Landnamabok  of  Ari, 
and  the  Diplomatarium.  K.  Mauier  has  made  the  subject 
his  own  in  his  BeitrUge,  Island,  Grdgds,  &c. 

The  medieval  Icelandic  church  had  two  bishcqirics,  Skalholt 
(S.,  W.  and  E.)  1056,  and  Holar  (N.)  1106,  and  about  175 
parishes  (two-thirds  of  which  belonged  to  the  southern  bishopric). 
They  belonged  to  the  metropolitan  see  of  firemen,  then  to  Lund, 
lastly  to  Nidaros,  1237-  There  were  several  religious  founda- 
tions: Thingore  (founded  1133),  Thwera  (1155),  Hitardale 
(c.  1166),  Eirkby  Nunnery  (1184),  Stad  Nunnery  (1296)  and 
Saurby  (c.  1200)  were  Benedictine,  while  Ver  (1168),  Flatey 
after  Holyfell  (1172),  Videy  (1226),  Madderfield  Priory  (1196) 
and  Skrid  Priory  (14th  century)  were  Augustinian.  The  bishops, 
elected  by  the  people  at  the  Althing  till  1237,  enjoyed  con- 
siderable power;  two,  Thorlak  of  Skalholt  and  John  of  Holar, 
were  publicly  voted  saints  at  the  Althing,  and  one,  Gudmund, 
received  the  title  of  "Good"  by  decree  of  the  bishop  and 
chapter.  Full  details  as  to  ecclesiastical  history  will  be  found 
in  the  BiskupasSgur  (edited  by  Dr.  Vigfusson). 

Iceland  was  not  agricultural  but  pastoral,  depending  upon 
flocks  and  herds  for  subsistence,  for,  tbou^  rye  and  other  grain 
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would  grow  in  favoured  localilies,  the  hay,  self-sown,  was  the 
only  regular  crop.  In  some  districts  the  fisheries  and  fowling 
were  of  importance,  but  nine-tenths  of  the  population 
Jj*  *'  lived  by  their  sheep  and  cattle.  Life  on  each  home- 
stead was  regularly  portioned  out;  out  door  occu- 
pations— fishing,  shepherding,  fowhng,  and  the  hay-making 
and  fuel-gathering — occupying  the  summer;  while  in  door 
business — weaving,  tool-making,  &c. — filled  up  the  long  winter. 
The  year  was  broken  by  the  spring  feasts  and  moots,  the  great 
Althing  meeting  at  midsummer,  the  marriage  and  arval  gather- 
ings after  the  summer,  and  the  long  yule  feasts  at  midwinter. 
There  were  but  two  degrees  of  men,  free  and  unfree,  though 
only  the  franklins  had  any  pohtical  power;  and,  from  the  nature 
of  the  life,  social  intercourse  was  unrestrained  and  unfettered; 
go5i  and  thrali  lived  the  same  lives,  ate  the  same  food,  spoke 
the  same  tongue,  and  differed  Uttle  in  clothing  or  habits.  The 
thrall  had  a  house  of  his  own  and  was  rather  villein  or  serf 
than  slave,  having  right*  and  a  legal  price  by  law.  During  the 
heathen  days  many  great  chiefs  passed  part  of  their  lives  in 
Norway  at  the  king's  court,  but  after  the  establishment  of  Chris- 
tianity in  Iceland  they  kept  more  at  home,  visiting  the  continent, 
however,  for  purposes  of  state,  suits  with  clergy,  &c.  Trade  was 
from  the  first  almost  entirely  in  foreign  (Norse)  hands. 

The  introduction  of  a  church  system  brought  little  change. 
The  great  families  put  theirmembers  into  orders,  and  so  continued 
lo  enjoy  the  profits  of  the  land  which  they  had  given  to  the 
church;  the  priests  married  and  otherwise  behaved  like  the 
franklins  around  them  in  everyday  matters,  farming,  trading, 
going  to  law  like  laymen. 

Life  in  the  conunon wealth  was  turbulent  and  anarchic,  but 
free  and  varied;  it  produced  men  of  mark,  and  fostered  bravery, 
^^^  adventure  and  progress.  But  on  the  onion  with 
a/ibt  Norway  ail  this  ceased,  and  there  was  left  but  a  low 
(AJtoa.  dead  level  of  po^r  peasant  proprietors  careless  of  all 
save  how  to  live  by  as  Uttle  labour  as  possible,  and 
pay  as  few  taxes  as  they  could  to  their  foreign  rulers.  The 
island  received  a  f«eign  governor  [Earl,  Hirdstjori  or  Stiptamts- 
modr  as  he  was  successively  called),  and  was  parcelled  out  into 
counties  [sfsUtr) ,  administered  by  sheriffs  (ffslumadr)  appointed 
by  the  king.  A  royal  court  took  the  place  of  the  Althing  courts; 
the  local  badness  of  the  local  things  was  carried  out  by  the 
{kreppstjori)  bailiff,  a  subordinate  of  the  sheriff;  and  the  gotforS, 
things,  quarter-courts,  trial  by  jury,  &c.,  were  swept  away  by 
these  innovations.  The  power  of  the  crown  was  increased  by 
the  confiscation  of  the  great  Sturlung  estates,  which  were  under- 
leased to  farmers,  while  the  early  falling  oS  of  the  Norse  trade 
threatened  to  deprive  the  island  of  the  means  of  existence; 
for  the  great  epidemics  and  eruptions  of  the  14th  century  had 
gravely  attacked  its  pastoral  wealth  and  mined  much  of  its 
pasture  and  fishery. 

The  union  of  the  Three  Crowns  transferred  the  practical 
rule  of  Iceland  to  Denmark  in  i?8o,  and  the  old  Treaty  of  Union, 
by  which  the  island  had  reserved  its  essential  rights,  was  dis- 
regarded by  the  absolute  Danish  monarchs;  but,  though  new 
taxation  was  imposed,  it  was  rather  their  careless  neglect  than 
their  too  active  interference  that  damaged  Iceland's  interests. 
But  {or  an  English  trade,  which  sprang  up  out  of  the  half- 
smuggling,  half-buccaneering  enterprise  of  the  Bristol  merchants, 
the  island  would  have  fared  badly,  for  dimng  the  whole  of  the 
15th  century  their  trade  with  England,  exporting  sulphur, 
dderdown  (of  which  the  English  taught  them  the  value), 
wool,  and  salt  stock-fish,  and  importing  as  before  wood,  iron, 
honey,  wine,  grain  and  flax  goods,  was  their  only  link  with  the 
outer  world.  This  period  of  Iceland's  existence  is  eventless; 
she  had  got  peace  but  with  few  of  its  blessings;  all  spirit  seemed 
to  have  died  with  the  comntonweatth ;  even  shepherding  and 
such  agriculture  as  there  had  been  sank  to  a  tower  stage; 
wagons,  ploughs  and  carts  went  out  of  use  and  knowledge; 
architecture  in  timber  became  a  h)st  art,  and  the  fine  carved 
and  painted  halls  of  the  heathen  days  were  replaced  by  turf- 
walled  bams  half  sunk  in  the  earth;  the  large  decked  luggers 
of  the  old  days  gave  way  to  small  undecked  fishing-boats. 


The  Reformation  in  Iceland  wakened  men's  minds,  hut  it 
left  their  circumstances  Uttle  changed.  Though  the  fires  of 
martyrdom  were  never  lighted  in  Iceland,  the  story  ^^ 
of  the  easily  accepted  Reformation  is  not  altogether  fyrmattoa. 
a  pleasant  one.  When  it  was  accomplished,  the 
little  knot  of  able  men  who  came  to  the  front  did  much  in 
preserving  the  records  of  the  past,  while  Odd  and  Hallgrim 
eithibit  the  noblest  impulses  of  their  time.  While  there  was 
this  revolution  in  religion  a  social  and  political  revolution 
never  came  to  Iceland.  The  Hanse  trade  replaced  the  English 
for  the  worse;  and  the  Danish  monopoly  which  succeeded  it 
when  the  Danish  kings  began  to  act  again  with  vigour  was 
still  less  profitable.  The  glebes  and  hospital  lands  were  a 
fresh  power  in  the  hands  of  the  crown,  and  the  subservient 
Lutheran  clergy  became  the  most  powerful  class  in  the  island, 
while  the  system  of  under-leasing  at  rackrent  and  short  lease 
with  unsecured  tenjnt  right  extended  over  at  least  a  quarter 
of  the  better  land. 

A  new  plague,  that  of  the  English,  Gascon  and  Algerine 
pirates,  marked  the  close  of  the  i6th  century  and  opening  of 
the  1 7th,  causing  widespread  panic  and  some  devasta-  i)_,j. 
tion  in  1579,  1613-1616  and  1627.  Nothing  points  ^b€», 
more  to  the  helplessness  of  the  natives'  condition  than 
their  powerlessness  agair\st  these  foes.  But  the  i8th  century 
is  the  most  gloomy  in  Iceland's  annals.  Smallpox,  famine, 
sheep  disease,  and  the  eruptions  of  1765  and  1783  follow  each 
other  in  terrible  succession.  Against  such  visitations,  which 
reduced  the  population  by  about  a  fourth,  little  could  be  done^ 
The  few  literary  men,  whose  work  was  done  and  whose  books 
were  published  abroad,  were  only  concerned  with  the  past,  and 
Jon  Vidalin  is  the  one  man  of  mark,  beside  Eggcrt  Olafsson,, 
who  worked  and  wrote  for  his  own  generation.' 

Gradually  the  ideas  which  were  agitating  Europe  spread 
through  Scandinavia  into  Iceland,  and  its  claims  were  more 
respectfully  listened  to.  The  continental  system,  ^.u,.— 
which,  by  its  leading  to  the  blockade  of  Denmark,  um*». 
threatened  to  starve  Iceland, was  neutralized  by  special  ,  j 

action  of  the  British  government.    Trade  and  fishery  grew  a 
little  brisker,  and  at  length  the  turn  came. 

The  rationalistic  movement,  headed  by  Magnus  Stephenson, 
a  patriotic,  narrow-minded  lawyer,  did  little  good  as  far  aa 
church  reform  went,  but  was  accompanied  by  a  more  successful 
effort  to  educate  the  people.  A  Useful  Knowledge  Society 
was  formed  and  did  some  honest  work.  Newspapers  and 
periodicals  were  published,  and  the  very  stir  which  the  ecclesi- 
astical disputes  encouraged  did  good.  When  free  trade  came, 
and  when  the  free  constitution  of  Denmark  had  produced  its 
legitimate  effects,  the  endeavours  of  a  few  patriots  such  as 
Jon  Sigurdsson  were  able  to  push  on  the  next  generation  a  step 
further.  Questions  of  a  modem  pohtical  complexion  arose; 
the  cattle  export  controversy  and  the  great  home  rule  struggle 
began.  After  thirty  years'  agitation  home  rule  was  conceded 
in  1874  (see  above.  Government).'  (F.  V.  p.) 

Ancient  Liieratcre 

Poetry. — Iceland  has  always  borne  a  high  renown  for  song, 
but  has  never  produced  a  poet  of  the  highest  order,  the  quahties 
which  in  other  lands  were  most  sought  for  and  admired  in 
poetry  being  in  Iceland  lavished  on  the  saga,  a  prose  epic,  while 
Icelandic  poetry  is  to  he  rated  very  high  for  the  one  quahty 
which  its  authors  have  ever  aimed  at— melody  of  sound.  To 
these  generalizations  there  are  few  exceptions,  though  Icelandic 
literature  includes  a  group  of  poems  which  possess  qualities  of 
high  imagination,  deep  pathos,  fresh  love  of  nature,  passionate 
dramatic  power,  and  noble  simphcity  of  language  which  Ice- 
landic poetry  lacks.  The  solution  is  that  these  poems  do  not 
belong  to  Iceland  at  all.  They  are  the  poetry  of  the  "  Western 
Islands." 

It  was  among  the  Scandinavian  colonists  of  the  British  coasts 
that  in  the  first  generations  after  the  colonization  of  Iceland 

'  For  the  periods  succeeding  the  union,  Danish  state  papera  asd 
the  History  of  Finn  Jonsson  are  the  best  authority.  _  T  . 
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therefrom  a  magnificent  school  of  poetry  arose,  to  which  we  owe 
works  that  for  power  and  beauty  can  be  paralleled  in  no  Teutonic 
lan^age  till  centuries  after  their  date,  To  this  school,  which 
is  totally  distinct  from  the  Icelandic,  ran  its  own  course  apart 
and  perished  before  the  13th  centuiy,  the  following  works  belong 
(of  their  authors  we  have  scarcely  a  name  or  two;  their  dates 
can  be  rarely  exactly  fixed,  but  they  lie  between  the  beginning 
of  the  gth  and  the  end  of  the  loth  centuries),  classified  into 
groups: — 

(a)  The  Helgi  trilogy  (last  third  lost  save  a.  few  verses,  but  pre- 
served in  prose  in  Hromund  Gripsson' s  Saga) ,  the  Raising  of  Anganty 
and  Death  of  Hialmar  (in  Henarar  Saga),  the  fragments  of  a  Volsung 
Lay  {VolsungakiraXa)  (part  interpolated  in  earlier  poems,  part  under- 
lying the  prose  in   Vmnm^a  Sato),  all  by  one  poet,  *"  "■' ri. 

VigHiuon  would  also  ascribe   VoluspA, 
GriUa  S(rtte  and  V6lvndatkvi1Sa. 

[b)  The  Dramatic  Poems:— Wyrfng  of  Loki,  the  F6t  Skimis.  the 
HaTbatHsUolS  and  several  fragments,  all  one  man's  work,  to  whose 
school  belong,  probably,  the  Lay  underiyii^  the  story  of  Ivar's 
death  in  Skioldunga  Saga. 

{c)  Tbe  Didactic  Poetry: — Grhnnismdl,  VafimOnismdl,  AlctisnuJ, 
&c. 

(d)  The  Geneali^cal  and  Mythological  Poems: — HymUtUjiie, 
written  for  one  of  the  Haurda-Kari  family,  so  famous  in  the  Orkneys ; 
Yn^inptal  and  HausUong.  by  ThiodoU  of  Hvin;  Rig's  Thai.  &c. 

(e)  The  Dirges  and  Battle  Songs — such  as  that  on  Hafur-lirth 
BattleffraynimaJ.byThiodolfofHvinorThorbiSrnHornklofi.  shortly 
after  870  ;Eirik'8  Diree  iE(rtksm4l)  between  050  and  969;  the  J^a^^ 
Lay  on  Cltmlatf  Borne  (roi4] ;  Biarka-mai  (fragments  of  which  we 
have,  and  paraphrase  of  more  is  found  in  HrolfKraki'i  Saga  and  in 
Saxo). 

The 
Bana's  Saga,  in  the  Latin  verses  ol  Saxo,  and  the  Shield  Lays 
(Raptartdrapa)  by  Bragi,  &c.,  of  this  school,  which  closes  with  the 
Sun-Song,  a  powerful  Christian  Dantesque  poem,  recalling  some  of 
the  early  compoairions  of  the  Irish  Church,  andniththe  13th-century 
Lay  of  Ragnar,  Lay  of  Starkad,  The  Proverb  Sone  (Havamai)  and 
K^akumal^  to  which  we  may  add  those  singubr  Gloss-poeros,  the 
]hUuT,  which  also  belong  to  the  Western  Isles. 

To  Greenland,  Iceland's  farthest  colony,  founded  in  the  loth 
century,  we  owe  the  two  Lays  of  Alii,  and  probably  HymiskviHa, 
which,  though  of  a  weirder,  harsher  cast,  yet  belong  to  the  Western 
Ides  school  and  not  to  Iceland. 

In  form  all  these  poems  belong  to  two  or  three  classes: — kviSa, 
an  epic  "cantilena";  til,  a  genealogical  poem;  drapa,  songs 
of  praise,  &c.,  written  in  modifications  of  the  old  Teutonic 
metre  which  we  know  in  Beowulf;  galdr  and  lokkr,  spell  and 
charm  songs  in  a  more  lyric  measure;  and  mdl,  a  dialogue 
poem,  and  liod,  a  lay,  in  elegiac  measure  suited  to  the  subject. 

The  characteristics  of  this  Western  school  are  no  doubt  the 
result  of  the  contact  of  Scandinavian  colonists  of  the  viking-ride, 
living  lives  of  the  wildest  adventure,  with  an  imaginarive  and 
civilized  race,  that  exercised  upon  them  a  very  strong  and  lasting 
influence  (the  effects  of  which  were  also  felt  in  Iceland,  but  in 
a  different  way).  The  frequent  intermarriages  which  mingled 
the  best  families  of  either  race  are  sufficient  proof  of  the  dose 
communion  of  Northmen  and  Celts  in  the  9th  and  roth  centuries, 
while  there  are  in  the  poems  themselves  traces  of  Celtic  mythology, 
language  and  manners.' 

When  one  turns  to  the  eariy  poetry  of  the  Scandinavian 
continent,  preserved  in  the  rune-staves  on  the  memorial  stones 
of  Sweden,  Norway  and  Denmark,  in  the  didactic  Havamai, 
the  Great  Voisung  Lay  (i.e.  Sigurd  II.,  Fafnis's  Lay,  Sigrdrifa's 
Lay)  and  Hamdismai,  all  conrinental,  and  all  entirely  consonant 
to  tbe  remains  of  Old  English  poetry  in  metre,  feefing  and  treat- 
ment, one  can  see  thai  it  is  with  this  school  that  the  Icelandic 
"  makers  "  are  in  sympathy,  and  that  from  it  their  verse  naturally 
descends.  While  shrewdness,  plain  straightforwardness,  and 
a  certain  stem  way  of  looking  at  life  are  common  to  both, 
the  Icelandic  school  adds  a  complexity  of  structure  and  orna- 
ment, an  elaborate  mythological  and  enigmatical  phraseology, 
and  a  regularity  of    rhyme,  assonance,  luxuriance,  quantity 

'  Many  of  these  poems  were  Englished  in  arose  by  the  translator 
of  Mallet,  by  B.  Thorpe  in  his  Sxmund's  Edda,  and  two  or  three 
by  Messrs  Morris  and  Magnusscn,  as  appendices  to  their  translation 
ol  Veisitnga  Saga.  Earliertranslationsmverseare  those  in  Dryden's 
Miscellany  (vol  vi).  A.  Cottle's  Edda,  Mathias's  Translations,  and 
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and  syllabification,  which  it  caught  from  the  Latin  and  Celtic 
poets,  and  adapted  with  exquisite  ingenuity  to  its  own  main 
object,  that  of  securing  the  greatest  possible  beauty  of  sound. 

The  first  generations  of  IcelamOc  poets  resemble  in  many 
ways  the  later  troubadours;  the  books  of  the  kings  and  the 
sagas  are  full  of  their  strange  lives.  Men  of  good  birth  (nearly 
always,  too,  of  Celric  blood  on  one  side  at  least),  they  leave 
Iceland  young  and  attach  themselves  to  the  kings  and  earls 
of  the  north,  living  in  their  courts  as  their  henchmen,  sharing 
their  adventures  in  weal  and  woe,  praising  their  victories,  and 
hymning  their  deaths  if  they  did  not  fall  by  their  sides — men  of 
quick  passion,  imhappy  in  their  loves,  jealous  of  rival  poets 
and  of  their  own  fame,  ever  ready  to  answer  criticism  with  a 
satire  or  with  a  aword-thrust,  but  clinging  through  all  to  their 
art,  in  which  they  attained  most  marvellous  skill. 

Such  men  were  Egil,  the  foe  of  Eirik  Bloodaxe  and  the 
friend  of  i^thelstan;  Kormak,  the  hot-headed  champion; 
Eyvind,  King  Haakon's  poet,  called  Skaldaspillir,  because 
he  copied  in  his  dirge  over  that  king  tbe  older  and  finer  Eiriks- 
mal;  Gunnlaug,  who  sang  at  ^thelred's  court,  and  fell  at  the 
hands  of  a  brother  bard,  Hrafn;  Hallfred,  Olaf  Tryggvason's 
poet,  who  lies  in  lona  by  the  side  of  Macbeth;  Sighvat,  Saint 
Olaf's  henchman,  moat  prolific  of  all  his  comrades;  Thormod, 
Coalbrow's  poet,  who  died  singing  after  Sticklestad  battle; 
Ref,  Ottar  the  Black,  Amor  the  earls'  poet,  and,  of  those  whose 
poetry  was  almost  confined  to  Iceland,  GretU,  Biom  the  Hitdale 
champion,  and  the  two  model  Icelandic  masters,  Eioar  Skulason 
and  Markus  the  Lawman,  both  of  the  lath  century. 

It  is  impossible  to  do  more  here  than  menrion  the  names  of 
the  most  famous  of  the  long  roll  of  poets  which  are  noted  in  the 
works  of  Snorri  and  in  the  two  Skaida-lal.  They  range  from  the 
rough  and  noble  pathos  of  Egil,  the  mystic  obscurity  of  Kormak, 
the  pride  and  grief  of  Hallfred,  and  the  marvellous  fluency  of 
Sighvat,  to  the  florid  intricacy  of  Einar  and  Maricua. 

The  art  of  poetry  stood  to  the  Icelanders  in  lieu  of  music; 
scarcely  any  prominent  man  but  knew  how  to  turn  a.  mocking 
or  laudatory  stanza,  and  down  to  the  fall  of  the  commonwealth 
the  accomplishment  was  in  high  request.  In  the  literary  age 
the  chief  poets  belong  to  the  great  Sturlung  family,  Snorri 
and  his  two  nephews,  Sturla  and  Olaf,  the  White  Poet,  being  the 
most  famous  "  makers  "  of  their  day.  Indeed,  it  is  in  Snorri's 
Edda,  a  poetic  grammar  of  a  very  periect  kind,  that  the  best 
examples  of  the  whole  of  northern  poetry  are  to  be  found.  The 
last  part,  HaUalal,  a  treatise  on  metre,  was  written  for  Earl 
Skuli  about  1222,  in  imitation  of  Earl  Rognvald  and  Halt's 
HaUaiykill  {Clams  melrica)  of  1150.  The  second  part,  SkoM- 
skopar-mal,  a  gradus  of  synonyms  and  epithets,  which  contains 
over  14a  quotarions  from  65  poets,  and  10  anonymous  lays — 
a  treasury  of  verse — was  composed  c.  1230.  The  first  part, 
an  exquisite  sketch  of  northern  mythology,  Gylfa-gintUng,  was 
probably  prefixed  to  the  whole  later.  There  is  some  of  Sturla's 
poetry  in  his  Islendinga  Saga,  and  verses  of  Snorri  occur  in  the 
Grammatical  Treatise  on  figures  of  speech,  &c.,  of  Olaf,  which 
contains  atwut  one  hundred  and  forty  quot&rioos  from  various 
authors,  and  was  written  about  1250. 

Besides  those  sources,  the  Kings'  Lives  of  Snorri  and  later 
authors  contain  a  great  deal  of  verse  by  Icelandic  poets.  Kii^ 
Harold  Sigurdsson,  who  fell  at  Stamford  Bridge  1066,  was  both 
a  good  critic  and  composed  himself.  Many  tales  are  told  of  him 
and  his  poet  visitors  and  henchmen.  The  Icelandic  sagas  also 
comprise  much  verse  which  is  partly  genuine,  partly  the  work 
of  the  ijth  and  13th  century  editors.  Thus  there  are  genuine 
pieces  in  iVij/'i5»jgo  {chaps.  34,  78,  103,  ii6,  146),  in  Eyrbyggia, 
Laxdala,  EgU's  Saga  (part  only),  GretUa  (two  and  a  half  stanzas, 
cf.  Landndmabdk),  Biom's  Saga,  Gunnlaug's  Saga,  Havard's 
Saga,  Kormak's  Saga,  Viga-Glum's  Saga,  Erik  the  Red's  Saga 
and  Fostbradra  Saga.  In  Nial's,  CisU's  and  Dropiaug's  Sons' 
Sagas  there  is  good  verse  of  a  later  poet,  and  in  many  sagas 
worthless  rubbish  foisted  in  as  ornamental. 

To  these  may  be  added  two  or  three  works  of  a  semi-literary 
kind,  composed  by  learned  men,  not  by  heroes  and  warriors. 
Such  are  Konunga-ldl,  Hugsvinnsmdl  (a  parac^iaae  of  Cats's 
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Distichs),  Maiin's  Prophecy  (paraphrased  from  GeofFrey  of 
Mgmnoutli  by  Gunolaug  the  monk),  Jomsvikinga^rapo  {by 
Bisbop  Keiil),  and  the  Itlendinga-drapa,  which  has  preserved 
brief  notices  of  several  lost  safias  concerning  Icelandic  worthies, 
with  which  Gudmundar-drapa,  though  of  the  14th  century, 
may  be  also  placed. 

Just  as  the  change  of  law  gave  the  death-blow  to  aa  already 
perishing  commonwealth,  so  the  rush  of  medieval  influence, 
which  followed  the  union  with  Norway,  completed  a  process 
which  had  beea  in  force  since  the  end  of  the  nth  century,  when 
it  oveithrew  the  tdd  Icelandic  poetry  in  favour  of  the  rimui. 

The  introduction  of  the.  (fans,  ballads  (or  fomkeadi,  as  they 
are  now  called)  for  ringing,  with  a  burden,  usually  relating 
to  a  love-tale,  which  were  immoisely  popular  with  the  people 
and  performed  by  whole  companies  at  weddings,  yule  feasts 
and  the  like,  had  relegated  the  regular  Icelandic  poetry  to  more 
serious  events  or  to  the  more  cultivated  of  the  chiefs.  But 
these  "  ji^,"  as  the  Elieabethans  would  have  called  them, 
dissatisfied  the  popular  ear  in  one  way:  they  were,  like  old 
English  ballads,  which  they  closely  resembled,  in  rhyme,  but 
Tod  of  alliteratjon,  and  accordingly  they  were  modified  and 
replaced  by  the  "  rimur,"  the  staple  literary  product  of  the  1 5th 
centuiy.  Theae  were  rhymed  but  also  alliterative,  in  r^ular 
form,  with  pioh^e  or  mannMg  (often  the  prettiest  part  of  the 
whole),  tuain  portion  telling  the  tale  (mostly  derived  in  early 
days  from  the  French  romances  of  the  Carlovin^an,  Arthurian 
or  Alezandtian  cycles,  or  from  the  mythic  or  skrbk-sdgui),  and 
epilogue.  Theii  chief  value  to  us  lies  in  their  having  preserved 
versions  of  several  French  poems  now  lost,  and  in  their  evidence 
as  to  the  feelings  and  bent  of  Icelanders  in  the  "  Dark  Age  " 
of  the  island's  history.  The  ring  and  melody  which  they  all 
possess  is  their  chief  beauty. 

Of  the  earliest,  Olafsrima,  by  Einar  Gilsson  (c.  1350),  and  the 
best,  the  AristO|d)anic  Skfda-rima  (c.  1430),  by  Einar  Fostri, 
thenames  may  be  givrai.  Rimur  on  sacred  subjects  was  called 
"diktur";  of  these,  on  the  legends  of  the  saints'  lives,  many 
remain.  The  most  ootable  of  its  class  is  the  Lilia  of  Eystein 
Asgrtmsson,  a  monk  of  Holyfell  (c.  1350),  a  most  "  sweet  sound- 
ing song."  Later  the  poems  of  the  famous  Jon  Arason  (b. 
1484),  last  Catholic  bishop  of  Holar  (c.  1530),  Ziomr  ("gleam  ") 
and  Pislargrdir  ("pasrion-tears  "),  deserve  mention.  Arason 
is  also  cdebrated  as  having  introduced  printing  into  Iceland. 

Taste  has  sunk  since  the  old  days;  but  still  this  rimur  poetry 
is  popular  and  genuine.  Moreover,  the  very  jHosaic  and  artificial 
veree  of  Sturla  and  the  last  of  the  old  school  deserved  the  oblivion 
which  came  over  them,  as  a  casual  perusal  of  the  stanzas  scattered 
thiou^  Isltndmga  will  prove.  It  is  interesting  to  notice  that 
a  certain  number  of  txwningar  (poetical  paraphrases)  have 
survived  from  the  old  school  even  to  the  present  day,  though 
the  mass  of  them  have  happily  periled.  The  change  in  the 
pMentsis  of  the  language  is  well  illustrated  by  the  new  metres 
as-  compared  with  the  old  Icelandic  drott-kvadi  in  its  varied 
forms.  Most  of  the  older  rimur  and  diktur  are  as  yet  unprinted, 
Many  of  the  fomkoadi  are  printed  in  a  volume  of  the  old  Nordiske 
LiHeratur-Samfimd. 

The  efiects  of  the  Reformation  was  deeply  felt  in  Icelandic 
Uterature,  both  prose  and  verse.  The  name  of  Hallgrim  Petursson, 
whose  Poition-kymns,  "  the  flower  of  all  Icelandic  poetry," 
have  been  the  most  popular  composition  in  the  language,  is 
foremost  of  all  writers  since  the  second  change  of  faith.  The 
gentle  sweetness  of  thought,  and  the  exquisite  harmony  of  word- 
ing  in  his  poems,  more  than  justify  the  popular  verdict.  His 
Bymns  were  finished  in  1660  and  pubhshed  in  1666,  twc  great 
Protestant  poets  thus  being  contemporaries.  A  collection  of 
Reformation  hymns,  adapted,  many  of  them,  from  the  German, 
the  Holar-book,  had  preceded  them  in  1619.  There  was  a  good 
deal  of  verse-writing  of  a  secular  kind,  far  inferior  in  every  way, 
during  this  period.  -  In  spite  of  the  many  physical  distresses 
that  weighed  upon  the  island,  ballads  (jornkvadi)  were  still 
written,  erasing  about  1750,  rimur  composed,  and  more  elaborate 
compositions  published. 

The' most  notable  naniesare  those  of  the  improvisatore 


Stephen  the  filind;  Thorlak  Gudbrandsson,  author  of  Ulfaw- 
Rimur,  d.  1707;  John  Magnusson,  who  wrote  Hristafia,  a 
didactic  poem;  Stefan  Olafsson,  composer  of  psalms,  rimur, 
&c,  d.  i638;  Gurmar  PlLlsson,  the  author  of  Guimarslag,  often 
printed  with  the  Eddie  poems,  c.  1791;  and  Eggert  Olafsson, 
traveller,  naturalist  and  patriot,  wlx»e  untimely  death  in 
176S  was  a  great  loss  to  hid  country.  His  Bvnadaf-balkr,  a 
Georgjc  written,  like  Tusser's  Points,  with  a  practical  view  tA- 
raising  the  state  of  agriculture,  has  always  been  much  prized. 
Paul  Vidalin's  ditties  are  very  na!ve  and  clever. 

Of  later  poets,  down  to  more  recent  rimes,  perhaps  the  best 
was  Sigurd  of  Broadfirth,  many  of  whose  pretriest  poems  were 
composed  in  Greenland  like  those  of  Jon  ^amisson  before 
him,  c.  1750;  John  Thorlaksson's  translation  of  Milton's  great 
epic  into  Eddie  verse  is  praiseworthy  in  intenrion,  but,  as 
may  be  imagined,  falls  far  short  of  its  aim.  He  also  turned 
Pope's  Essay  on  Man  and  Klopstock's  Messiah  into  Icelandic. 
Benedikt  Grfindal  tried  the  same  experiment  with  Homer  in 
his  Ition's  KvadijC.  1825.  There  is  a  fine  prose  transladon 
of  the  Odyssey  by  Swdubjorn  Egillson,  the  lexicographer,  both 
faithful  and  poeric  in  high  degree. 

Sagas. — The  real  strength  of  andent  Icelandic  literature  is 
shown  in  its  most  indigenous  growth,  the  "  Saga  "  (see  also 
Saoa).  This  is,  in  its  purest  form,  the  life  of  a  hero,  composed 
In  regular  form,  governed  by  fixed  rules,  and  intended  for  oral 
recitation.  It  bears  the  strongest  likeness  to  the  epic  in  all 
save  its  unversified  form;  in  both  are  found,  as  fixed  cssenrials, 
simplidty  of  plot,  chionologicaJ  order  of  events,  set  phrases  used 
even  in  describing  the  restless  play  of  emotion  or  the  changeful 
fortunes  of  a  fight  or  a  storm,  while  in  both  the  absence  of  digres- 
sion, comment  or  intrusion  of  the  narrator's  person  is  invariably 
maintained.  The  saga  grew  up  in  the  quieter  days  which  followed 
the  change  of  faith  (looz),  when  the  deeds  of  the  great  families' 
heroes  were  still  cherished  by  their  descendants,  and  the  explcnts 
of  the  great  kings  of  Norway  and  Detunark  handed  down  with 
reverence.  Telling  of  stories  was  a  recognized  form  of  entertain' 
ment  at  all  feasts  and  gatherings,  and  it  was  the  necessity  of 
the  redter  which  gradually  worked  them  into  a  regular  form, 
by  which  the  memory  was  reheved  and  the  artisric  features 
of  the  story  allowed  to  be  more  tarefully  elaborated.  That 
this  form  was  so  perfect  must  be  attributed  to  Irish  influence, 
without  which  indeed  there  would  have  been  a  saga,  but  not 
tbe  same  saga.  It  is  to  the  west  that  the  best  sagas  belong; 
it  is  to  the  west  that  nearly  every  dassic  writer  whose  name 
we  know  belongs;  and  it  is  predsely  in  the  west  that  the  ad- 
mixture of  Irish  blood  is  greatest.  In  comparing  the  Irish  tales 
with  the  saga,tbere  will  be  fdt  deep  divergendes  in  matter, 
style  and  taste,  the  richness  of  one  contrasting  with  the  chastened 
simplidty  of  the  other;  the  one's  half-comic,  half-earnest 
bombast  is  wholly  unlike  the  other's  grim  humour;  the  marvd- 
loua,  so  unearthly  in  the  one,  is  almost  credible  in  the  other; 
but  in  both  are  the  keen  grasp  of  character,  the  hiring  phrase, 
the  love  of  action  and  the  delight  in  blood  which  almost  assumes 
the  garb  of  a  religious  passion. 

When  the  saga  had  been  fixed  by  a  generation  or  two  of  oral 
redters,  it  was  written  down;  and  this  stereotyped  the  form, 
so  that  afterwards  when  literary  works  were  composed  by 
learned  men  (such  as  Abbot  Karl's  Swerri's  Saga  and  Sturla's 
Islendinga)  the  same  style  was  adopted. 

Taking  first  the  sagas  rdating  to  Icelanders,  of  which  some 
thirty-five  or  forty  remain  out  of  thrice  that  number,  they 
were  first  written  down  betwewi  1140  and  laao,  in 
the  generarion  which  succeeded  Ari  and  fdt  the 
impulse  his  books  had  ghien  to  wriring,  on  separate 
scrolls,  no  doubt  mainly  for  the  redter's  convenience;  they  then 
went  through  the  different  phases  ^lich  such  pcqiular  com- 
positions have  to  pass  in  all  lands— edidng  and  compounding 
(i22o-Ta6o), padding  and  amplifying  (r36a-i3oo),  and  firially 
collection  in  large  MSS.  (14th  century).  Sagas  exist  showing 
all  these  pfiases,  some  prinutive  and  rough,  some  refined  and 
beautified,  some  diluted  and  weakened, accorcUngastheircopyiats 
have  been  faithful,  artisric  or  foolish;  fw  tbf  6nt,.jKMra^/m^ 
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of  MSS.  have  all  perished.  We  have  also  complex  sagas  put 
together  in  the  13th  century  out  of  the  scrolls  relating  to  a  given 
locality,  such  a  group  as  still  exists  untouched  in  Vapnfirdinga 
bang  fused  into  such  a  saga  as  A^Ki/a  or  £<u<jicfa.  Of  the  authors 
nothing  is  known;  ve  can  only  guess  that  some  belong  to  the 
Sturhing  school.  According  to  subject  they  fall  into  two  classes, 
those  relating  to  the  older  generation  before  Chiistianity  and 
those  telhng  of  St  Olaf's  contemporaries;  only  two  fall  into  a 
third  generation. 

Beginning  with  the  sagas  of  the  west,  most  perfect  in  style 
and  fonn,  the  earliest  in  subject  is  that  of  Gold~Thori  {c.  930), 
whose  adventurous  career  it  relates;  Hensa-porissaga  tells  of 
the  burning  of  Blund-Ketil,  a  noble  chief,  an  event  which  led 
to  Thord  Gelli's  refonns  next  year  (c.  964);  Gislasaga  (960-980) 
tells  of  the  career  and  death  of  that  ill-fated  outlaw;  it  is  beauti- 
fully written,  and  the  verses  by  the  editor  (13th  century)  are 
good  and  ai^ropriate;  Hord's  Saga  (980)  is  the  life  of  a  band 
of  outlaws  on  Whalesfirth,  and  especiisilly  of  their  leader  Hord. 
Of  later  subject  are  the  aagaa  of  Havard  and  his  revenge  for  his 
son,  murdered  by  a  neighbouring  chief  (997-1001);  of  the 
HeiSarirgasaga  (990-1014),  a  typical  tale  of  a  great  blood  feud, 
written  in  the  most  primitive  prose;  of  Gunnlaug  and  Hrafn 
(Gunnlaitgssaga  Ormslungu,  980-1008),  the  rival  poets  and  their 
ill-starred  love.  The  verse  in  this  saga  is  important  and  interest- 
ing. To  the  west  also  belong  the  three  great  complex  sagas 
Egla,  Eyrbyggia  and  Laxdala.  The  first  (870-980),  after 
noticing  the  migration  of  the  father  and  grandfather  of  the  hero 
poet  Egil,  and  the  origin  of  the  feud  between  them  and  the  kings 
of  Korway,  treats  fully  of  Egil's  career,  his  enmity  with  Eirik 
Bloodaxe,  his  service  with  iStbeistan,  and  finally,  after  many 
adventures  abroad,  of  his  latter  days  in  Iceland  at  Borg,  illustrat- 
ing very  clearly  what  manner  of  men  those  great  settlers  and 
thdr  descendants  were,  and  the  feelings  of  pride  and  freedom 
which  led  them  to  Iceland.  The  style  is  that  of  Snorri,  who 
had  himself  dwelt  at  Borg.  Eyrbyggia  (890-1031)  is  the  saga 
of  politics,  the  most  loosely  woven  of  all  the  compound  stories. 
It  includes  a  mass  of  information  on  the  law,  religion,  traditions, 
&c.,  of  the  heathen  days  in  Iceland,  and  the  lives  of  Eric,  the 
real  discoverer  of  Greenland,  Biorn  of  Broadwick,  a  famous 
chief,  and  Snorri,  the  greatest  statesman  of  his  day.  Dt  Vigfusson 
would  ascribe  its  edidng  and  complerion  to  Sturla  the  Lawman, 
c.  1250.  Laxdala  (910-1016)  is  the  saga  of  Romance.  Its 
heroine  Gudrun  b  the  most  famous  of  all  Icelandic  ladies.  Her 
love  for  Kiartan  the  poet,  and  his  career  abroad,  his  betrayal 
by  his  friend  Bolli,  the  sad  death  of  Kiartan  at  his  hands,  the 
revenge  taken  for  him  on  Bolli,  whose  slayers  are  themselves 
afterwards  put  to  death,  and  the  end  of  Gudrun,  who  becomes 
an  anchorite  after  her  stormy  life,  make  up  the  pith  of  the 
story.  The  contrast  of  the  characters,  the  rich  style  and  fine 
dialogue  which  are  so  remarkable  in  this  saga,  have  much  in 
common  with  the  best  works  of  the  Sturlung  school. 

Of  the  north  there  are  the  sagas  of  Kormak  (930-960),  moat 
primitive  of  all,  a  tale  of  a  wild  poet's  love  and  feuds,  contuning 
many  notices  of  the  heathen  times;  of  Vaisdalasaga  (890-980), 
relating  to  the  settlement  and  the  chief  family  in  Waterdale; 
of  Halifred  the  poet  (596-1014),  narrating  his  fortune  at  King 
Olaf's  court,  his  love  afiiairs  in  Iceland,  and  finally  his  death 
and  burial  at  lona;  of  Reyk-dala  (990),  which  preserves  the 
lives  of  Askell  and  his  son  Viga-Skuti;  of  Svarf-dala  (980-990), 
a  cruel,  coarse  story  of  the  old  days,  with  some  good  scenes  in 
it,  unfortunately  imperfect,  chapters  i-io  being  forged;  of  Vigo- 
Glum  (970-990),  a  fine  story  of  a  heathen  hero,  brave,  crafty 
and  cruel.  To  the  north  also  belong  the  sagas  of  Grelti  the 
Strotig  (1010-1031),  the  life  and  death  of  the  most  famous  of 
Icelandic  outlaws,  the  real  story  of  whose  career  is  mixed  up 
with  the  mythical  adventures  of  Beowulf,  here  put  down  to  Gretri, 
and  with  late  romaotic  episodes  and  fabulous  folk-tales  (Dr 
Vigfusson  would  ascribe  the  best  parts  of  this  saga  to  Sturla; 
its  last  editor,  whose  additions  would  be  better  away,  must 
have  touched  it  up  about  1300),  and  the  stories  of  the  Ljosvefnin- 
gasago  (1009-1060).  Gudmund  the  Mighty  and  his  family  and 
neighbours  are  the  heroes  of  these  tales,  which  form  a  little 


cycle.  The  Banda-manna  saga  (1050-1060),  the  only  comedy 
among  the  sagas,  is  also  a  northern  tale;  it  relates  the  struggles 
of  a  plebeian  who  gets  a  chieftancy  against  the  old  families  of 
the  neighbourhood,  whom  he  successfully  outwits;  Ol-kofra 
\)aUr  is  a  later  imitation  of  it  in  tlie  same  humorous  strain.  The 
sagas  of  the  north  are  rougher  and  coarser  than  those  of  the 
west,  but  have  a  good  deal  id  individual  character. 

Of  tales  relating  to  the  east  thne  survive  the  Weapon-firth 
cycle— the  tales  of  Tkorstein  the  While  {c.  900),  of  Thorstein  the 
Stafsmitlen  (c.  985),  of  Gtttmar  Thidrand'i  Bane  (1000-1008) 
and  of  the  Weapon-firth  Men  (975-990),  all  relating  to  the  family 
of  Hof  and  their  friends  and  kin  for  several  generations — and 
the  story  of  Hrafnkell  Prey's  Priest  (c.  960),  the  moat  idyllic 
of  sagas  and  best  of  the  eastern  tales.  Of  later  times  there  are 
Droplaug's  Sons'  Saga  {g^-j-iao^) ,  written  probably  about  mo, 
and  preserved  in  the  uncouth  style  of  the  original  (a  brothor'a 
revenge  for  his  brother's  death  is  the  substance  of  it;  Brand- 
krossa  Jiallr  is  an  appendix  to  it),  and  the  tales  of  Thorstein 
Hall  of  Side's  Son  (c.  1014)  and  his  brother  Thidroftdi  (e.  996), 
which  belong  to  the  cycle  of  Hall  0'  Side's  Saga,  unhai^ily  lost; 
they  »re  weird  tales  of  bloodshed  and  ma^c,  with  idyllic  and 
pathetic  episodes. 

The  sagas  of  the  south  are  either  lost  or  abaorhed  in  that  of 
ffial  (970-1014),  a  long  and  complex  story  into  which  are  woven 
the  tales  of  Gvnnar  Nial,  and  parts  of  others,  as  Brian  Boroimke, 
Hall  0'  Side,  &c.  It  b,  whether  we  look  at  style,  contents  or 
legal  and  historical  weight,  the  foremost  of  all  sagas.  It  de^ 
especially  with  law,  and  contains  the  pith  and  the  moral  of  all 
early  Icelandic  history.  Its  hero  Nial,  type  of  the  good  lawyer, 
is  contrasted  with  its  villain  Mord,  the  ensample  of  cunning, 
chicane,  and  legal  wrong  doing;  and  a  great  part  of  the  saga 
is  taken  up  with  the  three  cases  and  suits  of  the  divwce,  the 
death  of  Hoskuld  and  the  burning  of  Nial,  which  are  given 
with  great  minuteness.  The  number  and  variety  of  its  dramatis 
personae  give  it  the  liveliest  interest  throu^out.  The  women 
Hallgerda,  Bergthora  and  Ragnhild  are  as  sharply  contrasted 
as  the  men  Gunnar,  Skarphedin,  Floai  and  Kari.  The  pathos 
of  such  tragedies  as  the  death  of  Gunnar  and  Hoskuld  and  the 
burning  is  interrupted  by  the  humour  of  the  Althing  scenes 
and  the  intellectual  interest  of  the  legal  proceedings.  The  plot 
dealing  first  with  the  life  and  death  of  Gunnar,  type  of  the 
chivalry  of  his  day,  then  with  the  burning  of  Nial  by  Flosi, 
and  how  it  came  about,  and  lastly  with  Kari'a  revenge  on  the 
burners,  is  the  ideal  saga-plot.  The  author  must  have  beea  of 
the  east,  a  good  lawyer  and  genealogist,  and  have  composed  it 
about  1350,  to  judge  from  internal  evidence.  It  has  been 
overworiced  by  a  later  editor,  c.  1300,  who  inserted  many  spurious 
verses. 

Relating  partly  to  Iceland,  but  mostly  to  Greenland  and 
Vittland  (N.  America),  are  the  Floamanmuaga  (985-990),  a 
good  stoiy  of  the  adventures  <^  Thorgils  and  of  the  otOr—a- 
struggles  of  shipwrecked  colonists  in  Greenland,  a  ktmtsa^ 
graphic  and  terrible  picture;  and  Eirikssaga  rau^ia  ""^f^ 
(990-1000),  two  versions,  one  northern  (Flatcy-book).  "' 
one  western,  the  better  (in  Hawk's  Book,  and  AM,  557),  the  story 
of  the  discovery  of  Greenland  and  Vinland  (America)  by  the 
Icelanders  at  the  end  of  the  9th  century.  Later  is  the  Fostbra- 
drasaga  (1015-1030),  a  very  intn^sting  story,  told  in  a  quaint 
roraandc  style,  of  Thorgeir,  the  reckless  henchman  of  King 
Olaf ,  and  how  his  death  was  revenged  in  Greenland  by  his  sworn 
brother  the  true-hearted  Thotmod  Coalbrow's  poet,  who  after- 
ward dies  at  Sticklestad.  The  tale  of  Einar  Sookitson  (e.  1135) 
may  also  be  noticed.  The  lost  saga  of  Poet  Helgi,  of  wUch  only 
fragments  remain,  was  also  laid  in  Greenland. 

Besides  complete  sagas  there  are  embedded  in  the  Seims- 
kringla  numerous  small  ^atlir  or  et^sodes,  small  tales  of  Ice- 
landers' adventures,  often  relaring  to  poets  and  their  Uves  at 
the  kings'  courts;  one  or  two  of  these  seem  to  be  fragments  of 
sagas  now  lost.  Among  the  more  notable  are  those  of  Orm 
StoriAfsson,  Ogmund  DyU,  Haildor  Snorrason,  Tkorstein  Oxfoot, 
Hromund  Hall,  Thoneald  Tasaldi,  Svadi  and  Amor  Herlingar-nef. 
Audmnn  of  Weiifirth,  SneghhHaOi,  r    '     '"     -    ■    "    ■■ 
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Heimski,  Gisli  lilugison,  Ivar  the  poet,  GtiU-£su  Thord,  Einar 
Skulason  the  poet,  Mani  the  poet,  Sic. 

The  forged  Icelandic  sagas  appear  as  early  as  the  13th  century. 
They  are  very  poot,  and  either  worked  t^  on  hints  given  in 
genuine  stories  or  altogether  apocryphal. 

History. — About  the  year  of  the  battle  of  Hastings  was  bom 
Art  Frotn  Thorgilsson  (1067-1148),  one  of  the  blood  of  Queen 
Aud,  who  founded  the  famous  historical  school  of  Iceland,  and 
himself  produced  its  greatest  monument  in  a  work  which  can 
be  compared  for  value  with  the  English  Domesday  Book. 
Nearly  all  that  we  know  of  the  heathen  commonwealth  may 
be  traced  to  the  collections  of  Ari.  It  was  he  too  that  fixed 
the  style  in  which  history  should  be  composed  in  Iceland.  It 
was  he  that  secured  and  put  into  order  the  vast  mass  of  frag- 
mentary  tradition  that  was  already  dying  out  in  his  day.  And 
perhaps  it  is  the  highest  praise  of  all  to  him  that  he  wrote  in 
his  own  "  Danish  tongue,"  and  90  ensured  the  use  of  that  tongue 
by  the  cultured  of  after  generations.  Ari's  great  works  are 
Kottungabdk,  or  The  Book  of  Kings,  relating  the  history  of  the 
kings  of  Norway  from  the  rise  of  the  Yngling  dynasty  down  to 
the  death  of  Harald  Sigutdsson  in  the  year  of  his  own  birth. 
This  book  he  composed  from  the  dictation  of  old  men  such  as 
Odd  Kolsson,  from  the  genealogical  poems,  and  from  the 
various  dirges,  battle-songs  and  eulogia  of  the  poets.  It  is 
most  proba.ble  that  he  also  compiled  shorter  Kings'  Books 
relating  to  Denmark  and  perhaps  to  England,  The  Konttngabik 
is  preserved  under  the  Heimskringla  of  Snorri  Sturloson,  parts 
of  it  almost  as  they  came  from  Ari's  hands,  for  example  Ynglinga 
and  Harald  Fairhair's  Saga,  and  the  prefaces  stating  the  plan 
and  critical  foundations  of  the  work,  parts  of  it  only  used  as  a 
framework  for  the  magnificent  superatructure  of  the  lives  of 
the  two  Olafs,  and  of  Harald  Hardrada  and  his  nephew  Magnus 
the  Good.  The  best  text  of  Ari's  KimungaUk  ( Ynglinga,  and 
the  sagas  down  to  but  not  including  Olaf  Tryggvason's)  is  that 
of  Frisbdk.  •  i 

The  Book  oj  Settlements  {Lattdnamabdk)  is  a  wonderful  per- 
formance, both  in  its  scheme  and  carrying  out.  It  is  diviided 
into  five  parts,  the  first  of  which  contains  a  brief  account  of 
the  discovery  of  the  island;  the  other  four,  one  by  one  taking 
a  quarter  of  the  land,  describe  the  name,  pedigree  and  history 
of  each  settler  in  geographical  order,  notice  the  most  important 
foctsinthe  history  of  his  descendants,  the  names  of  their  home- 
steads, their  courts  and  temples,  thus  including  mention  of  4000 
persons,  one-third  of  whom  are  women,  and  3000  places.  The 
mass  of  information  contained  in  so  small  a  space,  the  clearness 
and  accuracy  of  the  details,  the  immense  amount  of  life  which 
is  breathed  into  the  whole,  astonish  the  reader,  when  he  reflects 
that  this  colossal  task  was  accomplished  by  one  man,  for  bis 
collaborator  Kolsegg  merely  filled  up  his  plan  with  regard  to 
part  of  the  east  coast,  a  district  with  which  Ari  in  his  western 
home  at  Stad  was  little  familiar.  I^ndnamaUk  has  reached  us 
in  two  complete  editions,  one  edited  by  Sturla,  who  brought 
down  the  genealogies  to  his  own  grandfather  and  grandmother, 
Sturla  and  Gudny,  and  one  by  Hawk,  who  traces  the  pedigrees 
still  later  to  himself. 

Ari  also  wrote  a  Book  of  Icelatidtrs  {IslendingabSk,  c.  1127), 
which  has  perished  as  a  whole,  but  fragments  of  it  are  embedded 
in  many  sagas  and  Kings'  Lives;  it  seems  to  have  been  a  com- 
plete epitome  of  his  earlier  works,  together  with  an  account  of 
the  constitutional  hbtory,  ecclesiastical  and  civil,  of  Iceland. 
An  abridgment  of  the  latter  part  of  it,  the  little  Libellus  Islan- 
derum  (to  which  the  title  of  the  bigger  Liber^-Ishndingabdk— 
is  often  ^ven),  was  made  by  the  historian  for  his  friends  Bishops 
Ketil  and  Thorlak,  for  whom  he  wrote  the  Liber  (c.  1137).  This 
charming  little  book  is,  with  the  much  later  collections  of  laws, 
our  sole  authority  for  the  Icelandic  constitution  of  the  common- 
wealth, but,  "  much  as  it  tells,  the  lost  Liber  would  have  been 
of  still  greater  importance."  Kristni-Saga,  the  story  of  the 
christening  of  Iceland,  is  also  a  work  of  Ari's,  "  overlaid  "  by 
a  later  editor,  but  often  preserving  Ari's  very  words.  This 
saga,  together  with  several  scattered  tales  of  early  Christians 
in  Iceland  before  the  change  of  faith  (looi),  may  have  made  up 


a  section  of  the  lost  Liber,  Of  the  author  of  these  works  little 
b  known.  He  lived  in  quiet  days  a  quiet  life;  but  he  shows 
himself  in  his  works,  as  Snorri  describes  him,  "  a  man  wise, 
of  good  memory  and  a  speaker  of  the  truth."  If  Thucydides 
is  justly  accounted  the  first  political  historian,  Ari  may  be  &tly 
styled  the  first  of  scientific  historians. 

A  famous  contemporary  and  friend  of  Ari  is  Sxmund  (1056- 
1131),  a  great  churchman,  whose  learning  so  impressed  his  age 
that  he  got  the  reputation  of  a  magician.  He  was  the  friend  of 
Bishop  John,  the  founder  of  the  great  OdJ-Verjar  family,  and 
the  author  of  a  Book  of  Kings  from  Harald  Fairhair  to  Ma^us 
the  Good,  in  which  he  seems  to  have  fixed  the  exact  chranoh>gy 
of  each  reign.  It  is  most  probable  that  he  wrote  in  Latin.  The 
idea  that  he  had  anytiiing  to  do  with  the  poetic  Edda  in  general, 
or  the  Sun's  Song  in  particular,  is  unfounded. 

The  flame  which  Ari  had  kindled  was  fed  by  his  successors 
in  the  nib  century.  Eirik  Oddsson  (c.  iijo)  wrote  the  lives 
of  Sigurd  Evil-deacon  and  the  sons  of  Harold  Gille,  in  his 
Hryggiar-Stykki  (Sheldrake),  of  which  parts  remain  in  the  MSS. 
collections  of  Kings'  Lives,  ifortin-skinna,  &c.  Karl  Jonsson, 
abbot  of  Thingore,  the  Benedictine  minister,  wrote  (c.  1184) 
Sverrissaga  from  the  lips  of  that  great  king,  a  fine  racy  biography, 
with  a  style  and  spirit  of  its  own.  Bdglurtga-SSgur  teli  the 
story  of  the  civil  wars  which  followed  Sverri's  death.  They  are 
probably  by  a  contemporary. 

The  Utin  Lives  of  Sf  Olaf,  Odd's  in  Latin  (c.  1175),  compiled 
from  original  authorities,  and  the  Legendary  Life,  by  another 
monk  whose  name  is  lost,  are  of  the  medieval  Latin  school  of 
Ssmtmd  to  which  Gurmlaug  beloi^ed, 

Snorri  Sturlason  (9.11.)  was  known  to  his  contemponries  as 
a  statesman  and  poet;  to  us  he  is  above  all  an  historian.  Snorri 
(1179-1341)  wrote  the  Lives  of  the  Kings  (Heimskringla),  from 
Olaf  Tryggvason  to  Sigurd  the  Crusader  inclu^ve;  and  we 
have  them  substantially  as  they  came  from  hb  hand  in  the 
Great  King  Olafs  Saga;  St  (Hafs  Saga,  as  in  Heimskrin^  and 
the  Stockholm  MS.;  and  the  succeeding  Kings'  Lives,  as  in 
Hulda  and  Hrokkinskinna,  in  which,  however,  a  few  episodes 
have  been  inserted. 

These  works  were  indebted  for  their  facts  to  Ari's  labours,  and 
to  sagas  written  since  Ari's  death;  but  the  style  and  treatment 
of  them  are  Snorri's  own.  The  fine  Thucydidean  speeches, 
the  dramatic  power  of  grasping  character,  and  the  pathos  and 
poetry  that  run  through  the  stories,  along  with  a  humour  such 
as  is  shown  in  the  Edda,  and  a  varied  grace  of  style  that  never 
flags  or  palls,  make  Snorri  one  of  the  greatest  of  historians. 

Here  it  should  be  noticed  that  Heimskringla  and  its  class 
of  MSS.  (Eirspennil,  Jofraskinna,  GuUinskinna,  Fris-bok  and 
Kringia)  do  not  give  the  full  text  of  Snorri's  works.  They  are 
abridgments  made  in  Norway  by  Icelanders  for  their  Norwegian 
patrons,  the  Life  of  St  (Haf  alone  being  preserved  intact,  for  the 
great  interest  of  the  Norwegians  lay  in  him,  but  all  the  other 
Kings'  Lives  being  more  or  less  mutilated,  so  that  they  cannot 
be  trusted  for  historic  purposes;  nor  do  they  give  a  fair  idea 
of  Snorri's  style. 

Agrip  b  a  lath-centtuy  compendium  of  the  Kings'  Lives  from 
Harald  Fairhair  to  Sverri,  by  a  scholastic  writer  of  the  school  of 
Semund.  As  the  only  Icelandic  abridgment  of  Norwegian 
history  taken  not  from  Snorri  but  sources  now  lost,  it  is  of  worth. 
Its  real  title  is  Konunga-tal. 

Noregs  Kontmga-ial,  now  called  Fagrskinna,  is  a  Norse  com- 
pendium of  the  Kings'  Lives  from  Halfdan  the  Black  to  Sverri's 
accession,  probably  written  for  King  Haakon,  to  whom  it  was 
read  on  his  death-bed.  It  is  an  original  work,  and  contains 
much  not  found  elsewhere.  As  non-Icelandic  it  is  only  noticed 
here  for  completeness. 

Styrmi  Karason,  a  contemporary  of  Snorri's,  dying  in  r245, 
was  a  distinguished  churchman  (lawman  twice)  and  scJiolar. 
He  wrote  a  Life  of  St  Olaf,  now  lost;  his  authority  is  cited. 
He  also  copied  out  Landnamabdk  and  Sverri's  Life  from  his 
MSS.,  of  which  surviving  copies  were  taken. 

Sturia,  Snorri's  nephew,  wrote  the  Hakonssaga  andifagnnssaga 

at  the  request  of  King  Magnus,  finishing  the£rst  c.  1365,  the 
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latter  c.  1280.  King  HaaJion's  Life  is  preserved  in  full;  of  the 
other  only  fragments  remain.  These  arc  the  last  of  the  series 
of  historic  works  which  Ari's  labours  began,  from  which  the 
history  of  Norway  for  500  years  must  be  gathered. 

A  few  books  relating  the  history  of  other  Scandinavian  realms 
will  complete  this  survey.  In  Skioldwiga-bok  was  told  the 
history  of  the  early  kings  of  Demnark,  perhaps  derived  from 
Ari's  collections,  and  running  parallel  to  Ynglmga,  The  earlier 
part  of  it  has  perished  save  a  fragment  Sogu-brot,  and  citations 
and  paraphrases  in  Sazo,  and  the  mythical  Ragnar  Lodbrok'i 
and  GongU'HTolf's  Sagas;  the  latter  part.  Lives  of  Harold  Blut- 
lootk  and  the  Kings  down  lo  Sfeyn  II.,  is  still  in  existence  and 
known  as  SkMdwtga. 

The  Knuissaga  is  of  later  origin  and  separate  authorships, 
parallel  to  Snorri's  Heinuknngfa,  but  earlier  in  date.  The 
Lives  of  King  Vaidemar  and  his  Son,  written  c.  ii8s,  by  a 
contemporary  of  Abbot  Karl's,  are  the  last  of  this  series.  The 
whole  were  edited  and  compiled  into  one  book,  often  quoted 
as  SkioUunga,  by  a  13th-century  editor,  possibly  Olaf,  the 
White  Poet,  Sturla's  brother,  guest  and  friend  of  King  Vaidemar 
II.  Jomsvikinga  Saga,  the  history  of  the  pirates  of  Jom,  down 
to  Knut  the  Great's  days,  also  relates  to  Danish  history. 

The  complex  work  now  known  as  Orkneyinga  is  made  up  of 
the  Earls'  Saga,  lives  of  the  first  great  earls,  Turf-Einar,  Thor- 
finn,  &c.;  the  Life  of  Si  Magnus,  founded  partly  on  Abbot 
Robert's  Latin  life  of  him  (e,  1150}  an  Orkney  work,  partly  on 
Norse  01  Icelandic  biographies;  a  MtriuJ«-60oJb  of  the  same  saint; 
the  Lives  of  Earl  Rognwaid  and  Sveyn,  the  last  of  the  vikings, 
and  a  few  episodes  such  as  the  Burning  of  Bishop  Adam.  A 
scholastic  sketch  of  the  rise  of  the  Scandinavian  empire,  the 
Foundation  of  Norway,  dating  c.  it^o,  is  pre&xed  to  the  whole. 

Fartyinga  tells  the  tale  of  the  conversion  of  the  Fereys 
or  Faroes,  and  the  lives  of  its  chiefs  Sigmund  and  Leif,  com- 
posed in  the  13th  century  from  their  separate  sagas  by  an 
Icelander  of  the  Sturlung  school. 

Biographies. — The  saga  has  already  been  ^own  in  two  forms, 
its  original  epic  shape  and  its  later  development  applied  to  the 
lives  of  Norwegian  and  Danish  kings  and  earls,  as  herok  but 
deeper  and  broader  subjects  than  before.  In  the  I3tfa  century 
it  is  put  to  a  third  use,  to  tell  the  plain  story  of  men's  lives 
for  their  contemporaries,  after  satisfying  which  demand  it  dies 
away  for  ever. 

These  biographies  are  more  literary  and  medieval  and  less 
poetic  than  the  Icelandic  sagas  and  king's  lives;  their  simplicity, 
truth,  realism  and  purity  of  style  are  the  same.  They  run  in 
two  parallel  streams,  some  being  concerned  with  chiefs  and 
champions,  some  with  bishops.  The  former  are  mostly  found 
embedded  in  the  complex  mass  of  stories  known  as  Slurlunga, 
from  which  Dr  Vigfusson  has  extricated  them,  and  for  the  first 
time  set  them  in  order.  Among  them  are  the  sagas  of  Thorgiis 
o»idH(y!id»(iii8-iiai),  the  feud  and  peacemaking  of  two  great 
chiefs,  contemporaries  of  Ari;  of  5(«r/a  (11 50-1183),  the  founder 
of  the  great  Sturlung  family,  down  to  the  settlement  of  his 
great  lawsuit  by  Jon  Loptssoo,  who  thereupon  took  his  son 
Snorri  the  historian  to  fosterage, — a  humorous  story  but  with 
traces  of  the  decadence  about  it,  and  glimpses  of  the  evil  days 
that  were  to  come;  of  the  Onundar-brennusaga  (1185-1200],  a 
tale  of  feud  and  fire-raising  in  the  north  of  the  island,  the  hero 
of  which,  Gudmund  Dyri,  goes  at  last  into  a  cloister;  of  Hrafn 
Sveinbiomsson  (1190-1213),  the  noblest  Icelander  of  his  day, 
warrior,  leech,  seaman,  craftsman,  poet  and  chief,  whose  life 
at  home,  travels  and  pilgrimages  abroad  (Hrafn  was  one  of  the 
first  to  visit  Becket's  shrine),  and  death  at  the  hands  of  a  foe 
whom  he  had  twice  spared,  are  recounted  by  a  loving  friend 
in  pious  memory  of  his  virtues,  c.  1130;  of  Aron  Hiorleifsson 
(1200-1255),  a  man  whose  strength,  courage  and  adventures 
befit  rather  a  henchman  of  Olaf  Tryggvason  than  one  of  King 
Haakon's  thanes  (the  beginning  of  the  feuds  that  rise  round 
Bishop  Gudmund  are  told  here),  of  the  SiAnefeii-men  (1248- 
12^1),  a  pitiful  story  of  a  family  feud  in  the  far  east  of  Iceland: 

But  the  most  important  works  of  this  class  are  the  Islendinga 
S*ga  and  Tkorgils  Saga  of  Lawman  Sturb.    Sturla  and  his 


brother  Olaf  were  the  sons  of  I^ord  Sturlason  and  his  mistFess 
Tbora.  Sturla  was  born  and  brought  up  in  proq>erouE  times, 
but  his  manhood  was  passed  in  the  midst  of  strife,  in  which  his 
family  fell  one  by  one,  and  he  himself,  though  a  peaceful  .man 
who  cared  little  for  politics,  was  more  than  once  forced  to  fly 
for  his  life.  While  in  refuge  with  King  Magnus,  in  Norway, 
be  wrote  his  two  sagas  of  that  king  and  his  father.  After  bis 
first  stay  in  Norway  he  came  back  in  1371,  with  the  new  Norse 
law-book,  and  served  a  second  time  as  lawman.  The  Islendinga 
must  have  been  the  work  of  his  later  years,  composed  at  Fairey 
in  Broadfirth,  where  he  died,  30th  July  1 38l^,  aged  about  seventy 
years.  The  saga  of  Thorgiis  Skardi  (1252-1261)  seems  to  have 
been  the  first  of  his  works  on  Icelandic  contemporary  history; 
it  deals  with  the  life  of  his  own  n^hew,  especially  his  career 
in  Iceland  from  1251  to  1258.  The  second  part  of  Islendinga 
(1242-1363),  which  relates  to  the  second  part  of  the  civil  war, 
telling  of  the  careers  of  Thord  Kakali,  Kolbein  the  Young,  Earl 
Gizur.and  Hrafn  Oddsson.  The  end  is  imperfect,  there  being 
a  blank  of  some  years  before  the  fragmentary  ending  to  which 
an  editor  has  affixed  a  notice  of  the  author's  death.  The  first 
part  of  Islendinga  (1202-1242)  tells  of  the  beginning  and  first 
part  of  the  civil  wars,  the  lives  of  Snorri  and  Sighvat,  Sturla's 
uncles,  of  his  cousin  and  namesake  Sturla  Sighvats$on,  of 
Bishop  Gudmund,  and  Tborwald  Gizuisson, — the  fall  of  the 
Sturlungs,  and  with  them  the  last  hopes  of  the  great  houses 
to  maintain  the  commonwealth,  being  the  chmax  of  the  story. 

Sturla's  power  lies-  in  his  faithfulness  to  nature,  minute 
observance  of  detail  and  purity  of  style.  The  great  extent 
of  his  subject,  and  the  difficulty  of  dealing  with  it  in  the  saga 
form,  are  most  skilfully  overcome;  nor  does  he  allow  prejudice 
or  favour  to  stand  in  the  way  of  the  truth.  He  ranks  below  Ari 
in  value  and  below  Snorri  in  power;  but  no  one  elsecao  dispute 
his  place  in  the  first  rank  of  Icelandic  writers. 

Of  the  ecclesiastical  biographers,  an  anonymous  Skalholt 
clerk  is  the  best.  He  wrote  Hungrvaka,  lives  of  the  first  five 
bishops  of  Skalholt,  and  biographies  of  his  patron  Bisbop  Paul 
(Pdlssaga)  and  also  of  St  Thorlak  (Tkorlakssaga).  They  are 
full  of  interesting  notices  of  social  and  church  life.  Thorlak 
was  a  learned  man,  and  had  studied  at  Paris  and  Lincoln,  which 
be  left  in  1161,  These  lives  cover  the  years  1056-1193.  The 
life  of  St  John,  a  great  reformer,  a  contemporary  of  Thorodd, 
whom  he  employed  to  build  a  church  for  him,  is  by  another 
author  (1052-1121).  The  life  of  Gudmund  (Gudmundar  Saga 
Goda),  as  priest,  recounts  the  early  life  of  this  Icelandic  Becket 
till  his  election  as  bishop  (1160-1202);  his  after  career  must 
be  sought  out  in  Islendinga.  It  is  written  by  a  friend  and 
contemporary.  A  later  life  by  Amgnm,  abbot  of  Thingore, 
written  c.  1350,  as  evidence  of  his  subject's  sanctity,  tells  a  good 
deal  about  Icelandic  life,  &c.  The  lives  of  Bishops  Ami  and 
Lawrence  bring  down  our  knowledge  of  Icelandic  history  into 
the  r4th  century.  The  former  work,  Ama  Saga  Biskups,  is 
imperfect;  it  is  the  record  of  the  struggles  of  church  and  state 
over  patronage  rights  and  glebes,  written  c.  1315;  it  now  covers 
only  the  years  1269-1291;  a  great  many  documents  are  given 
in  it,  after  the  modem  fashion.  The  latter,  Laurenlius  Saga 
Biskups,  by  his  disciple,  priest  Einar  Haflidason,  is  a  charming 
biography  of  a  good  and  pious  man,  whose  chequered  career 
in  Norway  and  Iceland  is  picturesquely  told  (1324-1331).  It 
is  the  last  of  the  sagas.  Bishop  Jon's  TaMe-Talk  (1325-1339) 
is  also  worth  noticing;  it  contains  many  popular  stories  which 
the  good  bishop,  who  had  studied  at  Bologna  and  Paris,  was 
wont  to  tell  to  his  friends. 

Annais. — The  Annals  are  now  almost  the  sole  material  for 
Icelandic  history;  they  had  begun  earlier,  but  after  1331  they 
got  fuller  and  richer,  till  they  end  in  1430.  The  best  are  AnnaUs 
Regit,  ending  1306,  Einar  Haflidason's  Annais,  known  as  "  Law- 
man's Annals,"  reaching  to  1392,  and  preserved  with  others 
in  Flatey-book,  and  the  New  Annals,  last  of  all.  The  Diplomor- 
tarium  Islandifum,  edited  by  Jon  Sigurdsson,  contains  what 
lins  of  deeds,  inventories,  letters,  &c.,  from  the  old  days, 
completing  our  scanty  material  for  this  dark  period  of  the 
island's  history. 
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LUeralure  of  Foreign  Origin. — After  the  union  with  Norway 
and  change  of  law  genuine  tradition  died  out  with  the  great 
houses.  The  ordinary  medieval  literature  reached  Iceland 
through  Norway,  and  every  one  began  to  put  it  into  a  vernacular 
dress,  so  neglecting  their  own  classics  that  but  for  a  few  collectors 
like  Lawman  Hauk  they  would  have  perished  entirely. 

The  Norwegian  kings,  Ha^on  Haakon3on(c.  1 32  5) ,  and  Haakon 
V.  (c.  1305),  employed  Icelanders  at  their  courts  in  translating 
the  French  romances  of  the  Alexander,  Arthur  and  Charlemagne 
cycles.  Some  forty  or  fifty  of  these  RiddarO'Sdgw  (Romances 
of  Chivalry)  remain.  They  reached  Iceland  and  were  eagerly 
read,  many  Rimur  being  founded  ou  them.  Norse  versions  of 
Mary  of  Brittany's  Lays,  the  stories  of  Brulus  and  of  Troy,  and 
part  of  the  Pkarsalia  translated  are  also  found.  The  Speculum 
Regale,  with  its  interesting  geographical  and  social  information, 
is  also  Norse,  written  c.  1240,  by  a  Halogatander.  The  com- 
putistic  and  arithmetical  treatises  of  Stiom-Odd,  Biami  the 
Number-skilled  (d.  1173),  and  Hauk  Erleudsson  the  Lawman 
(d.  1334),  and  the  geography  of  Ivar  Bardsson,  a  Norwegian 
{c.r340),areofcourseof  foreign  origin.  Afewtractsongeography, 
&C.,  in  Hauk's  boc^,  and  a  Guide  to  tlu  Holy  Land,  by  Nicholas, 
abbot  of  Thwera  (d.  11 58},  complete  the  list  of  scientific  works. 

The  stories  which  contain  the  last  lees  of  the  old  mythology 
and  pre-history  seem  to  be  also  non-Icelandic,  but  amplified 
by  Icelandic  editors,  who  probably  got  the  plots  from  the  Western 
Islands.  Volsunga  Saga  and  Hervarar  Saga  contain  quotations 
and  paraphrases  of  lays  by  the  Helgi  poet,  and  Half's,  Ragnar's 
and  Asmund  Kappabana's  Sagas  all  have  bits  of  Western  poetry 
in  them.  Hrolf  Kraki's  Saga  paraphrases  part  of  Biarkamal  ; 
HroMund  Gripsson's  gives  the  story  of  Helgi  and  Kara  (the  lost 
third  of  the  Helgi  trilogy);  Gauirek's  Arrow  Odd's,  Pritkiofs 
Sagas,  &c.,  contain  shreds  of  true  tradition  amidst  a  mass  of 
later  fictitious  matter  of  no  worth.  With  the  Riddara-^Ogur 
they  enjoyed  great  popularity  in  the  15th  century,  and  gave 
matter  for  many  Rimur.  Thidrek's  Saga,  3  late  version  of  the 
VSlsung  story,  is  of  Notse  comporition  (c.  1230),  from  North 
German  sources. 

The  medieval  religious  literature  of  Western  Europe  also 
influenced  Iceland,  and  the  Homilies  (Uke  the  Laws)  were, 
according  to  Thorodd,  the  earliest  books  written  in  the  vernacu- 
lar, antedating  even  Ari's  histories.  The  lives  of  the  Virpn, 
the  Apostles  and  the  Saints  fill  many  MSS.  (edited  in  four  large 
volumes  by  Professor  Ungei) ,  and  are  the  works  of  many  authors, 
chiefly  of  the  i3tb  and  J4th  centuries;  amongst  them  are  the 
lives  of  SS.  Edviard  the  Confessor,  Oswald  of  Northumbria, 
Dunstan  and  Thomas  of  Canterbury.  Of  the  authors  we  know 
Priest  Berg  Gunsteinsson  (d,  iaii);Kygri-Biom,  bishop-elect  (d. 
1137);  Bishop  Brand  (d.  1264);  Abbot  Runolf  (d.  1307);  Bishop 
Lawrence's  son  Ami  (c.  1330);  Abbot  Berg  (c.  1340),  &c.  A 
paraphrase  of  the  historical  books  of  the  Bible  was  made  by 
Bishop  Brand  (d.  1264),  caUed  Gydinga  Sdgur.  About  1310 
King  Haakon  V.  ordered  a  commentary  on  the  Bible  to  be  made, 
which  was  completed  down  to  Exodus  ax.  To  this  Brand's 
work  was  afterwards  affixed,  and  the  whole  is  known  as  Stiorn. 
The  Norse  vcraon  of  the  famous  Barlaam  and  Josapkal,  made 
for  Prince  Haakon  (c.  1340),  must  itat  be  forgotten. 

Post-ctassical  Literature. — ^The  post-classical  literature  falls 
chiefly  under  three  heads— religious,  literary  and  scientific. 
Under  the  first  comes  foremost  the  noble  translation  of  the  New 
Testament  by  Odd  Gottskalksson,  son  of  the  bishop  of  HAlar. 
Brought  up  in  Norway,  he  travelled  va  Denmark  and  Germany, 
and  took  upon  him  the  new  faith  before  he  returned  to  Iceland, 
where  he  became  secretary  to  Bishop  Ogmund  of  Skalholt.  Here 
he  began  by  translating  the  Gospel  of  Matthew  into  his  mother- 
tongue  in  secret.  Having  finished  the  remainder  of  the  New 
Testament  at  his  own  house  at  Gives,  he  took  it  to  Denmark, 
where  it  was  printed  at  Roskild  in  1540.  Odd  afterwards 
translated  the  Psalms,  and  several  devotional  works  of  the  day, 
Corvinus's  Epistles,  &c.  He  was  made  lawman  of  the  north 
and  west,  and  died  from  a  fall  in  the  Laia  in  Kios,  June  1556. 
Time  years  after  his  death  the  first  press  was  set  up|[in  Iceland 
by  John  Matthewson,  at  Breidabolstad,  in  Hunafloe,  and  a 


Gosfd  and  Epistle  Book,  according  to  Odd's  version,  issued  from 
it  in  1562.  In  1584  Bishop  Gudbrand,  who  had  brought  over  a 
splendid  fount  of  type  from  Denmark  in  1375  (which  he  com- 
pleted with  his  own  iiands),  printed  a  translation  of  the  whole 
Bible  at  H61aT,  incorporating  Odd's  versions  and  some  books 
(Proverbs  and  the  Son  of  Siracb,  1580)  translated  by  Bishop 
Gizar,  but  supplying  most  of  the  Old  Testament  himself.  This 
fine  volume  was  the  basis  of  every  Bible  issued  for  Iceland  till 
1826,  when  it  was  replaced  by  a  bad  modern  version.  For 
beauty  of  language  and  faithful  dmplicity  of  style  the  finer 
parts  of  this  version,  especially  the  New  Testament,  have  never 
been  surpassed. 

The  most  notable  theoto^cal  work  Iceland  ever  produced  is 
the  Poslill'Book  of  Bishop  John  Vidalin  (166&-1720),  whose 
bold  homely  style  and  stirring  eloquence  made  "  John's  Book," 
as  it  b  lovingly  called,  a  favourite  in  every  household,  till  in  the 
igth  century  it  was  replaced  for  the  worse  by  the  more  senti- 
mental and  polished  Danish  tracts  and  sermons.  Theological 
literature  is  very  popular,  and  many  works  on  this  subject, 
chiefly  translations,  will  be  found  in  the  lists  of  Icelandic  biblio- 
graphers. 

The  first  modem  scientific  work  is  the  Iter  per  patriam  of 
Eggert  Olafsson  and  Biami  Paulsson,  which  gives  an  account 
of  the  physical  peculiarities — fauna,  flora,  &c. — of  the  island 
as  far  as  could  be  done  at  the  date  of  its  appearance,  1772. 
The  island  was  first  made  known  to  "  the  world  "  by  this  book 
and  by  the  sketch  of  Unno  von  Troil,  a  Swede,  who  accompanied 
Sir  Joseph  Banks  to  Iceland  in  1772,  and  afterwards  wrote 
a  series  of  "  letters  "  on  the  land  and  its  literature,  &c.  This 
tour  was  the  forerutmer  of|an  endless  series  of  "  travels,"  of  which 
those  of  SirW.  J.  Hooker,  Sir  G.  S.  Mackenzie  (1810),  Ebenezer 
Henderson  (1818),  Joseph  Paul  Gaimard  (1838-1843),  Faijkull 
(1867)  and,  lastly,  that  of  Sir  Richard  Burton,  an  exc^ent 
account  of  the  land  and  people,  crammed  with  information  of 
every  kind  (1875),  are  the  best. 

Iceland  is  emphatically  a  land  of  proverbs,  while  of  f<rik-tales, 
those  other  keys  to  the  poeple's  heart,  there  is  plentiful  store. 
Early  work  in  this  direction  was  done  by  Jon  Gudmundsson, 
Olaf  the  Old  and  John  Olafsson  in  the  17th  century,  who  all 
put  traditions  on  paper,  and  their  labours  were  completed  by 
the  magnificent  collection  of  Jon  Amason  (1863-1864),  who 
was  inspired  by  the  example  of  the  Grimms.  Many  tales  are 
but  weak  echoes  of  the  sagas;  many  were  family  legends, 
many  are  old  fairy  tales  in  a  garb  suited  to  their  new  northern 
home;  but,  besides  all  these,  there  are  a  number  of  traditions 
and  superstitions  of  indigenous  origin. 

The  Renaissance  of  Iceland  dates  from  the  beginning  of  the 
17th  century,  when  a  school  of  antiquaries  arose.  Amgrim 
Jonsson's  Brevis  Commenlarius  (r593),  and  Crymogaea  (1609), 
were  the  first-fruits  of  this  movement,  of  which  Bishops  Odd, 
Thorlak  and  Bryniulf  (worthy  parallels  to  Parker  and  Laud) 
were  the  wise  and  earnest  supporters.  Thefirst  (d.  1630)  coDected 
much  material  for  church  history.  The  second  (d.  1636)  saved 
Sturlunga  and  the  Bishops'  Lives,  encouraged  John  Egilason  to 
write  his  New  Hungerwaker,  lives  of  the  bishops  of  the  Dark 
Ages  and  Reformation,  and  helped  Biom  of  Skardsa  (d.  1655), 
a  bold  and  patriotic  antiquary  (whose  Annals  continue  Einar's), 
in  his  researches.  The  last  (d.  1675)  coUected  a  fine  library  of 
MSS.,  and  employed  the  famous  copyist  John  Erlendsson, 
to  whom  and  the  bishop's  brother,  John  Gizurarsson  (d.  r648), 
we  are  indebted  for  transcripts  of  many  lost  MSS. 

Torfaeus  (1636-1719)  and  Bartholin,  a  Dane  (d.  1690),  roused 
the  taste  tor  northern  literature  in  Europe,  a  taste  which  has 
never  since  flagged;  and  soon  after  them  Ami  Magnusson 
(1663-1730)  transferred  all  that  remained  of  vellum  and  good 
paper  MSS.  in  Iceland  to  Denmark,  and  laid  the  foundations 
of  the  famous  Ubrary  and  bequest,  for  which  all  Icelandic  students 
are  so  much  beholden.  For  over  forty  years  Ami  stuck  to  his 
task,  rescuing  every  scrap  he  could  lay  hands  on  from  the 
risks  of  the  Icelandic  climate  and  carelessness,  and  when  he 
died  only  one  good  MSS.  remained  in  the  island.  Besides  his 
magnificent  collection,  there  are  a  few  MSS.  of  great  value  at 


Digitizoc  by 


Google 


240 


ICELAND 


Upsala,  at  Stockholm,  and  in  the  old  royal  collection  at  Copen- 
hagen. Iliose  in  the  university  library  in  the  latter  city  perished 
in  the  fire  of  1738.  Sagas  were  printed  at  Upsalaand  Copenhagen 
in  the  1 7th  century,  and  the  Ama-Magnaean  fund  has  been  work- 
ing unce  1773.  In  that  year  appeared  also  the  first  volume 
of  Bishop  Finn  Jonsson's  HUtoria  EcclesiasUca  Islandiae,  a.  work 
of  high  value  and  much  erudition,  containing  not  only  ecclesi- 
astical but  dvil  and  literary  history,  illustrated  by  a  well-cbosen 
mass  of  documents,  870-1740.  It  has  been  continued  by 
Bishop  P.  Peterson  to  modem  times,  1740-1840.  The  results, 
however,  of  modem  observers  and  scholars  must  be  sought  for 
in  the  periodicats,  Safn,  Felagsrit,  Ny  Felagsrit  and  others.  John 
Espolin'a  Arbcekr  is  very  good  up  to  its  date,  i8»i, 

A  brilliant  sketch  of  Icelandic  classic  literature  is  given  by  Dr 
Gudbrandr  Viefusson  in  the  Prolegomena  to  Sturlimga  Sata  (Oxford, 
1870).  It  replaces  much  earlier  work,  especially  the  Sciagrapkia 
of  Halfdan  Einarsson  (1777),  and  the  Saga-BtUiotik  of  MUller. 
The  numerous  editions  of  the  classics  by  the  Icelandic  societies, 
the  Danish  Soci6t£  des  Antiquit^s,  Nordiske  Litteratur  Samfund, 
and  the  new  Gammel  Nordisk  Litteratur  Samfund,  the  splendid 
Norwegian  editions  of  Unger.  thelabours  of  the  Icelanders  Sigurdsson 
and  Gislason,  and  of  those  foreign  scholars  in  Scandinavia  and 
Germany  who  have  thrown  themselves  into  the  work  of  illustrating, 
pubtishine  and  editing  the  sagaG  and  poems  (men  like  P.  A.  Munch, 
S.  Bugge,  F.  W.  Bergmann,  Th.  Mobius  and  K.  von  Maurer,  to  name 
only  a  few),  can  only  be  referred  to  here.  See  also  Fianur  J6nsson, 
Den  Oldnorske  og  Oldisiansie  LiUeralurs  Historit  (Copenhagen, 
1893-1900);  R.  B.  Anderson's  translation  (Chicago,  1884)  of  Winkel 
Horn's  History  of  tht  IMeralare  0}  the  Scandinavian  North;  and  \V. 
Morris  and  E.  Magnusson'e  Saga  Library.  (F.  Y.  P.) 

Recent  Literature 

The  recent  literature  of  Iceland  has  been  in  a  more  flourishing 
state  than  ever  before  since  the  13th  century.  Lyrical  poetry  is 
by  far  the  largest  and  the  most  interesting  portion  of  it.  The 
great  influence  of  J6nas  Hallgiimsson  (1807-1845)  is  still  felt, 
and  his  school  was  the  reigning  one  up  to  the  end  of  the  19th 
century,  although  then  a  change  seemed  to  be  in  sight.  The 
most  successful  poet  of  this  school  is  Steingrlmr  Thorsteinsson 
(b.  1S30).  He  is  specially  famous  for  his  splendid  descriptions 
of  scenery  (The  Song  of  Gilsbakki),  his  love-songs  and  his 
sarcastic  epigrams.  As  a  translator  he  has  enriched  the  literature 
with  Tht  Arabian  Nights,  Sakuntala,  King  Lear  and  several 
other  masterpieces  of  foreign  literature.  Equal  in  fame  is 
Matthias  Jochumsson  (b.  1835),  who,  following  another  of 
Jdnas  Hallgrlmsson's  many  ways,  has  successfully  revived  the 
old  metres  of  the  classical  Icelandic  poets,  whom  he  resembles 
in  his  majestic,  but  sometimes  too  gorgeous,  language.  He  is 
as  an  artist  inferior  to  Steingrlmr  Thorsteinsson,  but  surpasses 
him  in  bold  flight  of  imagination.  He  has  successfully  treated 
subjects  from  Icelandic  history  GretttsijdtS,  a  series  of  poems 
about  the  famous  outlaw  Grettir).  His  chief  fault  is  a  certain 
carelessness  in  writing;  he  can  never  write  a  bad  poem,  but 
rarely  a  poem  absolutely  flawless.  He  has  translated  Tegn^r's 
Frithiofs  Saga,  several  plays  of  Shakespeare  and  some  other 
foreign  masterpieces.  The  great  religions  poet  of  Iceland, 
Hallgrlmr  P^tursson,  has  found  a  worthy  successor  in  Vaidemar 
Briem  (b.  1848),  whose  Songs  oj  the  Bible  are  deservedly 
popular.  He  is  like  Matthfas  Jochumsson  In  the  copious  flow 
of  his  rhetoric;  some  of  his  poems  are  perfect  both  as  regards 
form  and  contents,  but  he  sometimes  neglects  the  latter  while 
polishing  the  former.  An  interesting  position  is  occupied  by 
Benedict  Grondal  (b.  1826),  whose  travesUes  of  the  old 
romantic  stories,'  and  his  Aristophanic  drama  GandreiSin 
i"  TTie  Magic  Ride  ")  about  contemporary  events,  are  among 
the  best  satirical  and  humorous  productions  of  Icelandic 
literature. 

Influenced  by  J6nas  Hallgrimsson  with  regard  to  language 
and  )>oetic  diction,  but  keeping  unbroken  the  tradidons  of 
Icelandic  medieval  poetry  maintained  by  SigurSr  Brei6fj6r5 
(1798-1846),  is  another  school  of  poets,  very  unlike  the  first. 
In  the  middle  of  the  igth  century  this  school  was  best  represented 
by  Hj&lmar  Jdnsson  from  fi61a   (1796-1875),   a  poor  fanner 

'  E.g.  "  The  Battle  of  the  Plains  of  Death,"  a  burlesque  on  the 
battle  of  Sotferino. 


with  little  education,  but  endowed  with  great  poetical  tatents, 
and  the  author  of  satirical  verses  not  inferior  to  those  of  Juvenal 
both  in  force  and  coarseness.  In  the  last  decades  of  the  19th 
century  this  school  produced  two  poets  of  a  very  high  order, 
both  distinctly  original  and  Icelandic.  One  is  P&U  Olafsson 
(b.  1827).  His  sonp  are  mostly  written  in  the  medieval 
quatrains  (Jerskeylla),  and  are  generally  of  a  humorous  and 
satirical  character;  his  convivial  songs  are  known  by  heart 
by  every  modern  Icelander;  and  although  some  of  the  poets 
of  the  present  day  are  more  admired,  there  is  none  who  is 
more  loved  by  the  people.  The  other  is  porsteinn  Erlingsson 
(b.  1858).  His  exquisite  satirical  songs,  in  an  easy  and  elegant 
but  still  manly  and  splendid  language,  have  raised  much  dis- 
cussion. Of  his  poems  may  be  mentioned  The  Oath,  a  series 
of  most  beautiful  ballads,  with  a  tragical  love-story  of  the  17th 
century  as  their  base,  but  with  many  and  happy  satirical  allusions 
to  modem  life;  JUrundr,  a  long  poem  about  the  convict  king, 
the  Danish  pirate  Jorgensen,  who  nearly  succeeded  in  making 
himself  the  master  of  Iceland,  and  The  Fale  of  the  Gods  and  The 
Men  of  the  West  (the  Americans),  two  poems  which,  with  their 
anti-clerical  and  half- socialistic  tendencies,  have  caused  strong 
protests  from  orthodox  Lutheran  clergy.  Near  to  this  school, 
but  still  standing  apart,  is  Grimur  Thomsen  (b.  i8jo). 

In  the  beginning  of  the  'eighties  a  new  school  arose — having 
its  origin  in  the  colony  of  Icelandic  students  at  the  University 
of  Copenhagen.  They  had  all  attended  the  lectures  of  Georg 
Brandes,  the  great  reformer  of  Scandinavian  literature,  and, 
influenced  by  his  literary  theories,  they  chose  their  models  in 
the  realistic  school.  This  school  is  very  dissimilar  from  the 
half-romantic  school  of  J6nas  Hallgrimsson;  it  is  nearer  the 
national  Icelandic  school  represented  by  Pill  Olafsson  and 
porsteinn  Erlingsson,  but  differs  from  those  writers  by  intro* 
ducing  foreign  elements  hitherto  unknown  in  Icelandic  literature, 
and^-especially  in  the  case  of  the  prose-writers — by  imitating 
closely  the  style  and  manner  of  some  of  the  great  Norwegian 
novelists.  Their  inSuence  brought  the  Icelandic  literature  into 
new  roads,  and  it  is  interesring  to  see  how  the  tough  Icelandic 
element  gradually  assimilates  the  foreign.  Of  the  lyrical  poets, 
Hannes  Hafsteinn  (b.  1861)  b  by  far  the  most  important. 
In  his  splendid  ballad,  The  Death  of  Skarphedinn,  and  in  his 
beautiful  series  of  songs  describing  a  voyage  through  some  of 
the  most  picturesque  parts  of  Iceland,  he  is  entirely  original; 
but  in  his  love-songs,  beautiful  as  many  of  them  are,  a  strong 
foreign  influence  can  be  observed.  Among  the  innovarions 
of  this  poet  we  may  note  a  predilection  for  new  metres,  sometimes 
adopted  from  foreign  languages,  sometimes  invented  by  himself, 
a  thing  practised  rarely  and  generally  with  small  success  by 
the  Icelandic  poets. 

No  Icelandic  novelist  has  as  yet  equalled  J6n  Th6roddsen 
(1819-1868).  The  influence  of  the  realistic  school  has  of  late 
been  predominant.  The  most  distinguished  writer  of  that 
school  has  been  Gestur  Pilsson  (1853-1891),  whose  short  stories 
with  their  sharp  and  biting  satire  have  produced  many  imitations 
in  Iceland.  The  best  are  A  Home  of  Love  and  Captain  Sigurd. 
J6nas  J6na5Son  (b.  1856),  a  clergyman  of  northern  Iceland, 
has,  in  a  series  of  novels  and  short  stories,  given  accurate,  but 
somewhat  dry,  descriptions  of  the  more  gloomy  sides  of  Icelandic 
country  life.  His  best  novel  is  Rand&r  from  HvassafeU,  an 
historical  novel  of  the  middle  ages.  Besides  these  we  may 
mention  Torfhildur  H61m,  one  of  the  few  women  who  have 
distinguished  themselves  in  Icelandic  literature.  Her  novels 
are  mostly  historical.  The  last  decade  of  the  19th  century 
saw  the  establishment  of  a  permanent  theatre  at  Reykjavik. 
The  poet  Matthfas  Jochumsson  has  written  several  dramas, 
but  their  chief  merits  are  lyrical.  The  most  successful  of  Icelandic 
dramatists  as  yet  is  IndriOi  Einarsson,  whose  plays,  chiefly 
historical,  in  spite  of  excessive  rhetoric,  are  very  interesting 
and  possess  a  true  dramatic  spirit. 

In  geography  and  geology  porvaldr  Thoroddsen  has  acquired 
a  European  fame  for  his  researches  and  traveb  in  Iceland, 
especially  in  the  rarely-visited  interior.  Of  his  numerous 
writings  in  Icelandic,   Danish  and   German,   the  History  oj 
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Jcelandk  Geopapky  is  a  monumental  work.  In  history  Pdll 
MetstetS's  (b.  1812)  chief  work,  tbe  large  History  of  the  World, 
belongs  to  this  period,  and  its  pure  style  has  bad  a  beneficial 
influence  upon  modem  Icelandic  prose. 

Of  the  younger  historians  we  may  mention  porkell  Bjarnason 
(History  of  the  Reformation  in  Iceland).  J6n  poikelsson  (b. 
i8aa),  inspector  of  the  archives  of  Iceland,  has  rendered  great 
services  to  the  study  of  Icelandic  history  and  literature  by  his 
editions  of  the  Dipiotnatarium  Islandicum  and  Obiluarium 
Islandicum,  and  by  his  Icelandic  Poetry  in  the  i^lh  and  i6lh 
Century,  written  in  Danish,  an  indispensable  work  for  any  student 
of  that  period.  A  leading  position  among  Icelandic  lexicographers 
is  occupied  by  J6n  porkdssfHi,  formerly  head  of  the  Latin  school 
at  Reykjavik,  whose  Supplement  tU  isiartdske  Ordbtpger,  an 
Icelandic-Danish  vocabulary  {three  separate  collections),  has 
hardly  been  equalled  in  learning  and  accuracy.  Other  dis- 
tinguished philologists  are  his  successor  as  head  of  the  Latin 
school,  Bjflm  Magnl^sson  Olsen  (Researches  on  Sturlunga,  Ari 
the  Wise,  The  Runes  in  the  Old  Icelandic  Literature— Xht  last 
two  works  in  Danish);  Finnur  J6nsson,  professor  at  the  Uni- 
versity of  Copenhagen  (History  of  Ike  Old  Norwegian  and  Ice- 
landic Literature,  in  Danish,  and  excellent  editions  of  many  old 
Icelandic  classical  works);  and  Valt^  GuSmundsson,  lecturer 
at  the  Uruversity  of  Copenhagen  (several  works  on  the  old  archi- 
tecture of  Scandinavia)  and  editor  of  the  influential  Icelandic 
literary  and  political  review,  EimrmSin  ("  The  Locomotive  "). 

See  J.  C.  Pocstion,  Islandische  Diekler  der  Neuteit  (Leipzig;,  1897) ; 
C.  Kucbler,  Geschithle  der  isldn^schen  Dichtung  der  Neuteit  (Leipzig. 
1896);  Ph.  Schweitzer,  Island;  Land  und  Leule  (Leipzig^  iSSs); 
Alexander  Baumgartner,  Island  vnd  die  Faroer  (Freiburg  im  Biraagau, 
1889).  (S.  Bl.) 

ICELAND  H08S,  a  lichen  (Cetraria  islandica)  whose  erect  or 
ascending  foliaceous  habit  gives  it  something  of  the  a[^>eaiance 
of  a  moss,  whence  probably  tbe  name.  It  is  often  of  a  pale 
chestnut  colour,  but  varies  considerably,  being  sometimes  almost 
entirely  greyish  white;  and  grows  to  a,  height  of  from  3  to  4 
in.,  the  branches  being  channelled  or  rolled  into  tubes,  which 
terminate  in  flattened  lobes  with  fringed  edges.  It  grows 
abundantly  in  the  mountainous  regions  of  northern  countries, 
and  it  is  specially  characteristic  of  the  lava  slopes  and  plains 
of  the  west  and  north  of  Iceland.  It  is  found  on  tbe  mountains 
of  north  Wales,  north  England,  Scotland  and  south-west 
Ireland.  As  met  with  in  commerce  it  is  a  light-grey  harsh 
cartilaginous  body,  almost  destitute  of  colour,  and  having  a 
slightly  bitter  taste.  It  contains  about  70%  of  licbenin  or 
lichen-starch,  a  body  isomeric  with  common  starch,  but  wanting 
any  appearance  of  structure.  It  also  yields  a  peculiar  modifica- 
tion of  chlorophyll,  called  thallochlor,  fumaric  acid,  hcheno- 
stearic  acid  and  cetraric  acid,  to  which  last  it  owes  its  bitter 
taste.  It  forms  &  nutritious  and  easily  digested  amylaceous 
food,  being  used  in  place  of  starch  in  some  preparations  of 
cocoa.  It  is  not,  however,  in  great  request,  and  even  in  Iceland 
It  is  only  habitually  resorted  to  in  seasons  of  scarcity.  Cetraric 
acid  or  cetrarin,  a  white  micro-crystalline  powder  with  a  bitter 
taste,  is  readily  soluble  in  alcohol,  and  slightly  soluble  in  water 
and  ether.  It  has  been  recommended  for  medicinal  use,  in  doses 
of  3  to  4  grains,  as  a  bitter  tonic  and  aperient. 

ICE-PLANT,  the  popular  name  for  Mesembryanthtmum 
crystailinum,  a  hardy  annual  most  effective  for  rockwork.  It 
is  a  low-growing  spreading  herbaceous  plant  with  the  fleshy 
stem  and  leaves  covered  with  large  glittering  papiUae  which 
give  it  the  appearance  of  being  coated  with  ice.  It  is  a  dry- 
country  plant,a  native  of  Greece  and  other  parts  of  the  Mediter- 
ranean region,  the  Canary  Islands,  South  Africa  and  California. 
Afesembryanthemum  is  a  large  genus  (containing  about  300 
species)  of  erect  or  prostrate  fleshy  herbs  or  low  shrubs,  mostly 
natives  of  South  Africa,  and  rarely  bardy  in  the  British  Isles 
wbere  they  are  mostly  grown  as  greenhouse  plants.  They  bear 
conspicuous  white,  yellow  or  red  flowers  with  many  petals  inserted 
in  the  calyz-tube.  The  thick  fleshy  leaves  arc  very  variable 
in  shape,  and  often  have  spiny  rigid  hairs  on  the  margin.  They 
a.re  essentially  sun-loving  plants.  The  best-known  member  of 
tbe   genus  is  M.  cordifolium,  var.  variegalum,  with  heart-shaped 


green  and  silvery  leaves  and  bright  rosy-purple  flowers.  It  is 
extensively  used  for  edging  flower-beds  and  borders  during  the 
summer  months. 

ICB-YACHTINO,  the  sport  of  sailing  and  racing  ice-boats. 
It  is  practised  in  Great  Britain,  Norway  and  Sweden,  to  some 
extent,  and  is  very  popular  in  Holland  and  on  the  Gulf  of  Finland, 
but  its  highest  development  is  in  the  United  States  and  Canada. 
The  Dutch  ice-yacht  is  a  flat-bottomed  boat  resting  crossways 
upon  a  planking  about  three  feet  wide  and  sixteen  long,  to  which 
are  affixed  four  steel  runners,  one  each  at  bow,  stem  and  each  end 
of  the  planking.  The  rudder  is  a  fifth  runner  fixed  to  a  tiUer. 
Heavy  mainsails  and  jibs  are  generally  used  and  the  boat  is 
built  more  for  safety  than  for  speed.  The  ice-boat  of  the  Gulf 
of  Finland  is  a  V-shaped  frame  with  a  heavy  plank  running 
from  bow  to  stern,  in  which  the  mast  is  stepped.  The  stem  or 
steering  ruimer  is  worked  by  a  tiller  or  wheel.  The  sail  is  a 
large  tug  and  the  boom  and  gaff  are  attached  to  the  mast  by 
travellers.  The  passengers  sit  upon  planks  or  rope  netting. 
The  Russian  boats  are  faster  than  tbe  Dutch. 

In  1790  ice-yachting  was  in  vogue  on  the  Hudson  river,  its 
headquarters  being  at  Poughkeepsie,  New  York.  The  type  was  a 
square  box  on  three  runners,  the  two  forward  ones  being  nailed 
to  the  box  and  the  third  acting  as  a  rudder  operated  by  a  tiller. 
The  sail  was  a  flatheaded  sprit.  This  primitive  style  generally 
obtained  until  1853,  when  triangular  frames  with  "  boxes  "  for 
the  crew  aft  and  jib  and  mainsail  rig  were  introduced.  A  heavy, 
hard-riding  type  soon  developed,  with  short  gaSs,  low  sails, 
large  jibs  and  booms  extending  far  over  the  stem.  It  was  over- 
canvassed  and  the  mast  was  stepped  directly  over  the  runner- 
plank,  bringii^  the  centre  of  sail-balance  so  far  aft  that  the  boats 
were  apt  to  run  away,  and  the  over-canvassing  frequently  caused 
the  windward  runner  to  swing  up  into  the  air  to  a  dangerous 
height.  The  largest  and  fastest  example  of  this  type,  which 
prevailed  until  1879,  was  Commodore  J.  A.  Roosevelt's  first 
"  Icicle,"  which  measured  69  ft.  over  all  and  carried  1070  sq.  ft. 
of  canvas.  In  1879  Mr  H.  Relyea  buik  the  "  Robert  Scott,  " 
which  had  a  single  backbone  and  wire  guy-ropes,  and  it  became 
the  model  for  all  Hudson  river  ice-yachts.  Masts  were  now 
stepped  farther  forward,  jibs  were  shortened,  booms  cut  down, 
and  the  centre  of  sail-balance  was  brought  more  inboard  and 
higher  up,  causing  the  centres  <d  effort  and  resistance  to  come 
more  in  harmony.  The  shallow  steering-box  became  elliptical. 
In  1881  occurred  the  first  race  for  the  American  Challenge 
Pennant.which  represents  the  championship  of  the  Hudson  river, 
the  clubs  competing  including  the  Hudson  river.  North  Shrews- 
bury, Orange  lake,  Newburgh  and  Carthage  Ice-Yacht  Clubs. 
Tbe  races  are  usually  sailed  five  times  round  a  triangle  of  which 
each  leg  measures  one  mile,  at  least  two  of  the  legs  being  to 
windward.  Ice-yachts  are  divided  into  four  classes,  carrying 
re^>ectively  600  sq.  ft.  of  canvas  or  more,  between  450  and 
600,  between  300  and  450,  and  less  than  300  sq.  ft.  Ice-yachting 
is  very  popular  on  the  Great  Lakes,  both  in  the  United  States 
and  Caiiada,  the  Kingston  (Ontario)  Club  having  a  fleet  of  over 
13  sail.  Other  important  centres  of  the  sport  are  Lakes  Minne- 
tonka  and  White  Bear  in  Mirmesota,  Lakes  Winnebago  and 
Pepin  in  Wisconsin,  Bar  Harbor  lake  in  Maine,  the  St  Lawrence 
river,  Quinte  Bay  and  Lake  Champlain. 

A  modem  ice-yacht  is  made  of  a  single-piece  backbone 
the  entire  length  of  the  boat,  and  a  runner-plank  upon  which 
it  rests  at  right  angles,  the  two  forming  a  kite-shaped  frame. 
The  best  woods  for  these  pieces  are  basswood,  butternut  and 
pine.  They  are  cut  from  the  Jog  in  such  a  way  that  the  heart  of 
the  timber  expands,  giving  the  planks  a  permanent  curve,  which, 
in  the  finished  boat,  is  turned  upward.  The  two  forward  runners, 
usuafly  made  of  soft  cast  iron  and  about  3  ft.  7  in.  long  and  3} 
in,  high,  are  set  into  oak  frames  a  little  over  5  ft.  long  and 
3  in.  high.  The  nmners  have  a  cutting  edge  of  90%,  though  a 
V-shaped  edge  is  often  preferred  for  racing.  The  rudder  is  a 
mimer  about  3  ft.  7  in,  long,  worked  by  a  tiller,  sometimes  made 
very  long,  7^  ft.  not  being  unconmion.  This  enables  the  helms- 
man to  he  in  the  box  at  full  length  and  steer  with  his  feet, 
leaving  his  hands  free  to  tend  the  sheet.    Masts  and  spare  ate 
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generally  made  hollow  for  racing-yachts  and  the  tigging  is 
pliable  steel  wire.  The  sails  are  of  lo-oz.  duck  for  a  boat 
carrying  400  sq.  ft.  of  canvas.  They  have  very  high  peaks, 
short  hoists  and  long  booms.  The  mainsail  and  jib  rig  is  general, 
but  a  double-masted  lateen  rig  has  been  found  advantageous. 
The  foremost  ice-yacht  builder  of  America  is  G.  £.  Buckhout 
of  Poughkeepsie. 

An  ice-yacht  about  40  ft.  in  length  will  carry  6  or  7  passengers 
or  crew,  who  are  distributed  in  such  a  manner  as  to  preserve  the 
balance  of  the  boat.  In  a  good  breeze  the  crew  lie  out  on  the 
windward  side  of  the  runner-plank  to  balance  the  boat  and 
reduce  the  pressure  on  the  leeward  runner.  A  course  of  20  m. 
with  many  turns  has  been  sailed  on  the  Hudson  in  less  than 
48  minutes,  the  record  for  a  measured  mile  with  flying  start 
being  at  the  rate  of  about  73  m.  an  hour.  In  a  high  wind, 
however,  ice-yachts  often  move  at  the  rate  of  85  and  even  90  m. 

Several  of  the  laws  of  ice  navigation  seem  marveUous  to  the 
uninitiated.  Commodore  Irving  Grinnell,  who  has  made  a 
scientific  study  of  the  sport,  says:  "  The  two  marked  pecu- 
liarities of  ice-yachting  which  cause  it  to  diSer  materially  from 
yachtii^  on  the  sea  are:  (i)  Sailing  faster  than  the  wind. 
(3)  Sheets  flat  aft  under  all  circumstances."  Mi  H.  A.  Buck, 
in  the  "  Badminton  Library,"  Skating,  Curling,  Tobogganing, 
be,  thus  explains  these  paradoxes.  An  ice-boat  sails  faster 
than  the  wind  because  she  invariably  sails  at  some  angle  to  it. 
The  momentum  is  increased  by  every  puff  of  wind  striking 
the  sails  obliquely,  until  it  is  finally  equalled  by  the  increase 
of  friction  engendered.  Thus  the  continued  bursts  of  wind 
against  the  sails  cause  a  greater  accumulation  of  speed  in  the 
ice-yacht  than  is  possessed  by  the  wind  itself.  When  the  boat 
sails  directly  before  the  wind  she  is,  like  a  balloon,  at  its  mercy, 
and  thus  does  not  sail  faster  than  the  wind.  The  ice-yacht 
always  sails  with  its  sheets  flat  aft,  because  the  greater  speed 
of  the  boat  changes  the  angle  at  which  the  wind  strikes  the  sail 
from  that  at  which  it  would  strike  if  the  yacht  were  stationary 
to  such  a  degree  that,  in  whatever  direction  the  yacht  is  sailing, 
the  result  is  always  the  same  as  if  the  yacht  were  close-hauled 
to  the  wind.  It  follows  that  the  yacht  is  actually  overhauling 
the  wind,  and  her  canvas  shivers  as  if  in  the  wind's  eye.  When 
eased  oS  her  momentum  becomes  less  and  less  tmtil  it  drops 
to  the  velocity  of  the  wind,  when  she  can  readily  be  stopped 
by  being  spun  round  and  brought  head  to  the  wind.  The 
latter  method  is  one  way  of  "coming  to,"  instead  of  luffing 
up  in  the  usual  way  from  a  beam  wind.  In  beating  to  windward 
an  ice-boat  is  handled  like  a  water  yacht,  though  she  points 
more  closely. 

On  the  bays  near  New  York  a  peculiar  kind  of  ice-boat  has 
developed,  called  scooter,  which  may  be  described  as  a  toboggan 
withasail.  Atypicalscooterisabout  15  ft.  long  with  an  extreme 
beam  of  5  ft.,  perfectly  oval  in  form  and  flat.  It  has  mainsail 
and  jib  carried  on  a  mast  9  or  lo  ft.  long  and  set  well  ait,  and  is 
provided  with  two  long  parallel  metal  runners.  There  is  no 
rudder,  the  scooter  being  steered  entirely  by  trimming  the  sails, 
particularly  the  jib.  As  the  craft  is  flat  and  buoyant  it  sails 
well  in  water,  and  can  thus  be  used  on  very  thin  ice  without 
danger.  A  speed  of  50  m.  an  hour  has  been  attained  by  a  scooter 
(see  Otiling  for  March  1905). 

See  la  Sports,_  in  the  "  Isthmian  Library  ";  Staling,  Curling, 
Tobogganing,  Sfc.  in  the  "  Badminton  Library." 

I-CH'ANG  (Yr-CH'ANG,  anciently  known  as  Yi-Ung),  a  town 
of  China  in  the  province  of  Hu-peh,  one  of  the  four  ports  opened 
to  foreign  trade  by  treaty  in  1877.  It  is  situated  in  30"  42'  N. 
and  (approximately)  iii"  2o'£.,  ontheYaugtsze-Kiang,  looom. 
from  Shanghai.  Built  on  the  left  bank  of  the  river  where  it 
escapes  from  the  ravines  and  gorges  which  for  350  m.  have 
imprisoned  its  channel,  I-ch'ang  is  exposed  to  considerable 
risk  of  floods;  in  1870  the  waters  rose  20  ft.  in  one  day,  and 
the  town  had  many  of  its  bouses  and  about  half  of  its  wall  swept 
away.  The  first  English  vessels  to  ascend  the  river  as  far  as 
I-ch'ang  were  those  of  Admiral  Sir  James  Hope's  expedition 
in  1861.     All  cargo  to  or  from  Szech'uen  is  here  transhipped 


from  steamer  to  junk,  01  vice  versd.  About  10  m.  above  I-ch'ang 
the  famed  scenery  of  the  Yangtsze  gorges  begins.  Through 
these  the  great  river  runs  in  a  series  of  rapids,  which  make 
navigation  by  vessels  of  any  size  extremely  difficult.  A  very 
large  trade,  nevertheless,  is  carried  on  by  this  route  between 
Chungk'ing  and  I-ch'ang.  As  a  local  centre  of  distribution  this 
port  is  of  no  great  consequence,  the  transhipment  tiade  with 
Szech'uen  being  almost  its  sole  business.  The  population  is 
estimated  at  35,000.  The  number  of  foreign  residents  is  very 
small,  trade  being  carried  on  by  Chinese  agents.  Before  the 
anti-opium  campaign  of  1906  (see  China)  opium  was  much 
grown.  The  trade  of  the  port  amounted  in  1899  to  £531,229, 
and  in  1904  to  £424,442,  the  principal  import  being  cotton 
yarn  and  the  principal  export  opium. 

ICHNEUMON  (Gt.  Ixvtbfiuv,  from  Ixvdna',  to  track  out), 
the  common  name  of  the  North  African  representative  of  a 
number  of  small  weasel-shaped  mammals  belonging  to  the 
carnivorous  family  Vitierridae;  the  Indian  representatives 
of  the  group  being  known  as  mongooses.  A  large  number  of 
species  of  the  type  genus  are  known,  and  range  over  southern 
Asia  andail  Africa,  the  typical  HerpesUsickneitvtomXsiooczMmag 
in  the  south  of  Spain.  The  latter  b  an  inhabitant  of  Egypt 
and  the  north  of  Africa,  where  it  is  known  to  foreign  reudents 
as"  Pharaoh's  rat."  It  is  covered  with  long  harsh  fur  of  a  tawny- 
grey  colour,  darker  on  the  bead  and  along  the  middle  of  the 
back,  its  legs  reddish  and  its  feet  and  tail  black.  It  lives  largely 
on  rats  and  mice,  birds  and  reptiles,  and  for  this  reason  it  is 
domesticated.  It  is,  however,  fond  of  poultry  and  their  eggs, 
and  its  depredations  among  fowls  detract  from  its  merits  as  a 
vermin-killer.  During  the  inundations  of  the  Nile  it  is  said 
to  approach  the  habitations  of  man,  but  at  other  seasons 
it  keeps  to  the  fields  and  to  the  banks  of  the  river.  The  Indian 
mongoose  (H.  mungo)  is  considerably  smaller  than  the  Egyptian 
animal,  with  fur  of  a 
pale-giey  colour,  the  . 
hairs  being  largely  . 
white -ringed,  while  ^ 
the  cheeks  and  , 
throat  are  more  or 

less    reddish.      Like   _        -      ,  ,  ,„    .    .     ■  r.  - 

the  former  it  is  fre-  Egypt>anIchneumon{H«-^ite,.^fcw«m«.). 
quently  domesticated.  It  is  especially  serviceable  in  India  as  a 
serpent-killer,  destroying  not  only  the  eggs  and  young  of  these 
creatures,  but  killing  the  most  venomous  adult  snakes.  The 
fact  that  it  survives  those  encounters  has  led  to  the  belief 
that  it  either  enjoys  immunity  from  the  effects  of  snake 
poison,  or  that  after  being  bitten  it  has  recourse,  as  the 
Hindus  miuntain,  to  the  root  of  a  [dant  as  an  antidote. 
It  has  been  found,  however,  that  when  actually  bitten 
it  falls  a  victim  to  the  poison  as  rapidly  as  other  mammals, 
while  there  is  no  evidence  of  its  seeking  a  vegetable  antidote.  The 
truth  seems  to  be  that  the  mongoose,  by  its  exceeding  agility 
and  quickness  of  eye,  avoids  the  fangs  of  the  snake  while  fixing 
its  own  teeth  in  the  back  of  the  reptile's  neck.  Moreover, 
when  excited,  the  mongoose  erects  its  long  stiff  hair,  and  it 
must  be  very  difficult  for  a  snake  to  drive  its  fangs  through 
this  and  the  thick  skin  which  all  the  members  of  the  genus  possess. 
The  mongoose  never  hesitates  to  attack  a  snake;  the  moment 
he  sees  his  enemy,  "  his  whole  nature,"  writes  a  spectator  of  one 
of  those  fights,  "  appears  to  be  changed.  His  fur  stands  on  end, 
and  he  presents  the  incarnation  of  intense  rage.  The  snake 
invariably  attempts  to  escape,  but,  finding  it  impossible  to  evade 
the  rapid  onslaught  of  the  mongoose,  raises  his  crest  and  lashes 
out  fiercely  at  his  little  persecutor,  who  seems  to  delight  in  dodg- 
ing out  of  the  way  just  in  time.  TTiis  goes  on  until  the  mongoose 
sees  his  opportunity,  when  like  lightning  he  rushes  in  and 
seizes  the  snake  with  his  teeth  by  the  back  of  the  neck  close 
to  the  head,  shaking  him  as  a  terrier  does  a  rat.  These  tactics 
are  repeated  until  the  snake  is  killed."  The  mongoose  is  equally 
dexterous  in  kilhng  rats  and  other  four-footed  vermin, 

ICHNBUHON-FLT,   a   general   name   applied   to  parasitic 

insects  of  the  section  IcHneumonoidea  (or  EtUotnophaga),  oider 
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Hynenoptera,  from  the  typic&I  genus  IchneumoM,  belonging  to 
the  chief  family  of  that  section— itself  fancifully  so  called 
after  the  Egyptian  mammal  {Herpestes).  The  species  of  the 
families  {lehnewtwnidae,  Braconidae,  Svaniidae,  Prociotrypidae, 
and  Chalcididae  aie  often  indiscriminately  called  "  Ichnettmons.  " 
but  the  "  super-family  "  1^  the  Ichneumonoidea  in  the  classifica- 
tion of  W.  H.  Ashmead  contains  only  the  Eoaniidae,  the  SUph- 
anidae,  and  the  large  assemblage  of  insects  usually  included 
in  the  two  families  of  the  IckHeumonidae  and  the  Braconidae, 
which  arc  respectively  equivalent  to  the  Ickneumtmes  getmini 
and  /.  adsciti  of  older  naturalists,  chiefly  differing  in  the  former 
having  two  recurrent  nerves  to  the  anterior  wing, whilst  the  latter 
has  only  one  such  nerve.  The  Ichneumofiidae  proper  are  one 
of  the  most  extensive  groups  of  insects.  Gravenhorst  described 
some  1650  European  spedes,  to  which  considerable  subsequent 
additions  have  been  made.  There  arc  6  sub-families  of  the 
Ickneitmonidae,  viz.  the  Ickneumoninae,  CrypUnae,  Agriotypinae, 
Opkionwat,  TrypAoniftae  and  Pimplinae,  difiering  considerably 
in  size  and  fades,  but  united  in  the  common  attribute  of  being, 
in  their  earlier  stages,  parasitic  upon  other  insects.  They  have 
all  long  narrow  bodies;  a  small  free  head  with  long  hliform 
or  setaceous  antennae,  which  are  never  elbowed,  and  have 
always  more  than  sixteen  joints;  the  abdomen  attached  to  the 
thorax  at  its  hinder  extremity  between  the  base  of  the  posterior 
coxae,  and  provided  in  the  female  with  a  straight  ovipositor 
often  exserted  and  very  long;  and  the  wings  veined,  with  perfect 
cells  on  the  disk  of  the  front  pair.  Ashmead  proposes  to  separate 
the  Agriotypidae  (which  are  remarkable  for  their  aquatic  habit, 
being  parasitic  on  caddis-worms)  from  the  Ichneummidat  on 
account  of  their  firm  ventral  abdominal  segments  and  spined 
scutellum.  He  also  separates  from  the  Braconidae  the  Alysiidae 
as  a  distinct  family;  they  have  peculiar  mandibles  with  out- 
turned  tips. 

Their  parasitic  habits  render  these  flies  of  great  importance 
in  the  economy  of  nature,  as  they  serve  to  check  any  inordinate 
increase  in  the  numbers  of  injurious  insects.  Without  their 
aid  it  would  in  many  cases  be  impossible  for  the  agriculturist 
to  bold  bis  own  against  the  ravages  of  his  minute  insect  foes, 
whose  habits  are  not  sufficiently  known  to  render  artificial 
checks  or  destroying  agents  available.  The  females  of  all  the 
species  are  constantly  on  the  alert  to  discover  the  proper  living 
food  for  their  own  Wvae,  which  are  hatched  from  the  eggs  they 
deposit  in  or  on  the  eggs,  larvae  or  pupae  of  other  insects  of  all 
orders,  chiefly  Lepidoplera,  the  caterpillars  of  butterflies  and 
moths  being  specially  attacked  (as  also  are  spiders).  Any  one 
who  has  watched  insect  life  during  the  summer  can  hardly  have 
failed  to  notice  the  busy  way  in  which  the  parent  ichneumon, 
a  small  four-winged  fly,  with  constantly  vibrating  :antennae, 
searches  for  her  prey;  and  the  clusters  of  minute  cocoons  round 
the  remains  of  some  Cabbage-butterfly  caterpillar  must  also 
have  been  observed  by  many.  This  is  the  work  of  Apanletes 
(or  Microgaster)  glomeratus,  one  of  the  Braconidae,  which  in 
days  past  was  a  source  of  disquietude  to  naturalists,  who  believed 
that  the  life  of  the  one  defunct  larva  had  transmigrated  into 
the  numerous  smaller  flies  reared  from  it.  Ichneumon-flies 
which  attack  external  feeders  have  a  short  ovipositor,  but  those 
attached  to  wood-feeding  insects  have  that  organ  of  great  length, 
for  the  purpose  of  reaching  the  haunts  of  their  concealed  prey. 
Thus  a  spedes  from  Japan  {Brecon  penelraior)  has  its  ovipositor 
nine  times  the  length  of  the  body;  and  the  large  spedes  of 
Rhyaa  and  Epkialtes,  parasitic  on  Sirex  and  large  wood-boring 
beetles  in  temperate  Europe,  have  very  long  instruments  (with 
which  when  handled  they  will  endeavour  to  sting,  sometimes 
penetrating  the  skin),  in  order  to  get  at  their  secreted  victims. 
A  common  reddish-coloured  species  of  Ophion  (0.  ohscuntm), 
with  a  sabre-shaped  abdomen,  is  noteworthy  from  the  fact  of 
its  eggs  being  attached  by  stalks  outside  the  body  of  the 
caterpillar  of  the  puss-moth  (Ctrura  tinuia).  Lepidopterists 
wishing  to  breed  the  latter  cut  off  the  eggs  of  the  parasite  with 
scissors. 

The  larvae  of  the  ichneumon-flies  are  white,  fleshy,  cylindrical, 
footless  grubs;  the  majority  of  them  spin  silk  cocoons  before 


pupating,  often  in  a  mass  (sometimes  almost  geometrically), 
and  sometimes  in  layers  of  different  colouis  and  texture. 

ACTHORITIES. — Among  the  c^er  works  on  Ichneumouoidea  ma^ 
be  specially  mentioned  J.  L.  K.  Gravenhorst,  Ichneumonologta 
Eitropaea  (Breslau,  iSag);  A.  H.  Haliday  {EnUm.  Mag.  i.-v.,  1833- 
1838),  and  A.  FOrster  (KwAowW.  Naiwhisl.Ver.  Rheinl.  v.  Wesipk. 


ichneumons  of  Great  Britain  {L  .^ -,-„,. 

(Trans.  Entom.  Sm.,  1885-1899).  (G.  H.  C.) 

ICHHOORAPHT  (Or.  Ixvos,  a  trace,  and  ypa^,  description), 
in  architecture,  a  term  defined  by  Vitruvius  (i.z)  as  "  the  ground- 
plan  of  the  work,"  i.e.  the  geometrical  projection  or  horizontal 
section  representing  the  plan  of  any  btUlding,  taken  at  such  a 
level  as  to  show,  the  outer  walls,  with  the  doorways,  windows, 
fireplaces,  &c.,  and  the  correct  thickness  of  the  walls;  the 
position  of  piers,  columns  or  pilasters,  courtyards  and  other 
features  which  constitute  the  design. 

ICHTHYOLOGY  (from  Or.  tx^,  £sh,  and  yrym,  doctrine  or 
treatise),  the  branch  of  zoology  which  treats  of  the  iittemal 
and  external  structure  of  fishes,  their  mode  of  life,  and  their 
distribution  in  space  attd  time.  According  to  the  views  now  gener- 
ally adopted,  all  those  vertebrate  animals  are  referred  to  the 
class  of  fishes  which  combine  the  following  characteristics: 
they  live  in  water,  and  by  means  of  gills  or  branchiae  breathe 
air  dissolved  in  water;  the  heart  consists  of  a  single  ventricle 
and  single  atrium;  the  limbs,  if  present,  are  modified  into  fins, 
supplemented  by  unpaired  median  fins;  and  the  skin  is  either 
naked  or  covered  with  scales  or  with  osseous  plates  or  bucklers. 
With  few  exceptions  fishes  are  oviparous.  There  are,  howeyer, 
not  a  few  members  of  this  class  which  show  a  nullification  of 
one  or  more  of  these  characteristics,  and  which,  nevertbdess, 
catmot  be  separated  from  it. 

I.  HiSTOKY  AND  LiTEKATDRE  DOWN  TO  1880 

The  commencement  of  the  history  of  ichthyology  cmnddes 
with  that  of  zoology  generally.  Aristotle  (384-323  B.C.)  had  a 
perfect  knowledge  of  the  general  structure  of  fishes,  which  he 
clearly  discriminates  both  from  the  aquatic  animak  with  lunp 
and  mammae,  i.e.  Cetaceans,  and  from  the  various  groups  of 
aquatic  invertebrates.  According  to  him:  "the  special  charac- 
teristics of  the  true  fishes  consist  in  the  branchiae  and  fins,  the 
majority  having  four  fins,  but  those  of  an  elongate  form,  as  the 
eels,  having  two  only.  Some,  as  the  Muraena,  luck  the  fins 
altogether.  The  rays  swim  with  their  whole  body,  which  is 
spread  out.  The  brandiiac  are  sometimes  furnished  with  an 
operculum,  sometimes  they  are  without  one,  as  in  the  cartila- 
ginous fishes.  .  .  .  No  fish  has  hairs  or  feathers;  most  are 
covered  with  scales,  but  some  have  only  a  rough  or  a  smooth 
skin.  The  tongue  is  hard, often  toothedjandsometimes  so  much 
adherent  that  it  seems  to  be  wanting.  The  eyes  have  no  Uds, 
nor  are  any  ears  or  nostrils  visible,  for  what  takes  the  place 
of  nostrils  is  a  bhnd  cavity;  neverthdess  they  have  the  senses 
of  tasting,  smelling  and  hearing.  All  have  blood.  All  scaly 
fishes  are  oviparous,  but  the  cartilaginous  fishes  (with  the  excep- 
tion of  the  sea-devil,  which  Aristotle  places  along  with  them) 
are  viviparous.  All  have  a  heari,  liver  and  gall-bladder;  but 
kidneys  and  urinary  bladder  are  absent.  They  vary  much 
in  the  structure  of  thdr  intestines:  for,  whibt  the  mullet  has 
a  fleshy  stomach  like  a  bird,  others  have  no  stomachic  dilatation. 
Pyloric  caeca  are  dose  to  the  stomach,  and  vary  in  number; 
there  are  even  some,  like  the  majority  of  the  cartilaginous  fishes, 
which  have  none  whatever.  Two  bodies  are  situated  along 
the  spine,  which  have  the  function  of  testicles;  they  open 
towards  the  vent,  and  are  much  enlarged  in  the  spawning 
season.  The  scales  become  harder  with  age.  Not  bdng  pro- 
vided with  lungs,  fishes  have  no  voice,  but  several  can  emit 
grunting  sounds.  They  sleep  like  other  animals.  In  most 
cases  the  females  exceed  the  males  in  size;  and  in  the  rays 
and  sharks  the  male  is  distinguished  by  an  appendage  on  each 
ade  of  the  vent." 
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Aristotle's  information  on  the  habits  of  fishes,  their  migrations, 
mode  and  time  of  propagation,  and  economic  uses  is,  so  far 
as  it  has  been  tested,  surprisingly  correct.  Unfortunately,  we 
too  often  lack  the  means  of  recognizing  the  species  of  which 
he  gives  a  description.  His  ideas  of  specific  distinction  were 
as  vague  as  those  of  the  fishermen  whose  nomenclature  be 
adopted;  it  never  occurred  to  him  that  vernacular  names 
are  subject  to  change,  or  may  be  entirely  lost  in  course  of  time, 
and  the  difficulty  of  identifying  his  species  is  further  increased 
by  the  circumstance  that  sometimes  several  popular  names 
are  appUed  by  him  to  the  same  fish,  or  different  stages  of  growth 
are  designated  by  distinct  names.  The  number  of  fishes  known 
to  Aristotle  seems  to  have  been  about  one  hundred  and  fifteen, 
all  of  which  are  inhabitants  of  the  Aegean  Sea. 

That  one  man  should  have  laid  so  sure  a  basb  for  future 
progress  in  zoology  is  less  surprising  than  that  for  about  eighteen 
centuries  a  science  which  seemed  to  offer  particular  attractions 
to  men  gifted  with  power  of  observation  was  no  further  advanced. 
Vet  such  is  the  case.  Aristotle's  successors  remained  satisfied 
to  be  his  copiers  or  commentators,  and  to  collect  fabulous  stories 
or  vague  notions.  With  few  exceptions  (such  as  Ausonius, 
who  wrote  a  small  poem,  in  which  he  describes  from  his  own 
observations  the  fishes  of  the  Moselle)  authors  abstained  from 
original  research;  and  it  was  not  until  about  the  middle  of  the 
1 6th  century  that  ichthyology  made  a  new  step  in  advance 
by  the  appearance  of  Belou,  Rondelet  and  Salviani,  who  almost 
simultaneously  published  their  great  works,  by  which  the  idea 
of  species  was  established. 

P.  Belou  travelled  in  the  countries  bordering  on  the  eastern 
part  of  the  Mediterranean  in  the  years  1 547-1 550;  he  collected 
a»to«.  '^^^  stores  of  positive  knowledge,  which  he  embodied 
in  several  works.  The  one  most  important  for  the 
progress  of  ichthyology  is  that  entitled  De  oquatiHbus  libri  duo 
(Paris,  1553).  Belon  knew  about  <xie  hundred  and  ten  fishes, 
of  which  he  gives  rude  but  generally  recognizable  figures. 
Although  Belon  rarely  gives  definitions  of  the  terms  used  by  him, 
it  is  not  generally  very  difficult  to  ascertain  the  limits  which 
he  intended  to  assign  to  each  division  of  aquatic  animals.  He 
very  properly  divides  them  into  such  as  are  provided  with  blood 
and  those  without  it — two  divisions  corresponding  in  modem 
language  to  vertebrate  and  invertebrate  aquatic  animals.  The 
former  are  classified  by  him  according  to  size,  the  further  sub- 
divisions being  based  on  the  structure  of  the  skeleton,  mode  of 
propagation,  nomber  of  limbs,  form  of  the  body  and  physical 
character  of  the  habitat. 

The  work  of  the  Roman  ichthyologist  H.  Salviani  (i  514-1572), 
bears  evidence  of  the  high  social  position  which  the  author 
s:gl^fii^l  held  as  physician  to  three  popes.  Its  title  is  Agualiiiuin 
animaliuM  hUtoria  (Rome,  1554-155;,  fol.).  It  treats 
exclusively  of  the  fishes  of  Italy.  Ninety-two  spedes  are  figured 
on  seventy-sis  plates,  which,  as  regards  artbtic  execution,  are 
mastenneces  of  that  period,  although  those  specific  characteristics 
which  nowadays  constitute  the  value  of  a  zoological  drawing 
were  overlooked  by  the  author  or  artist.  No  attempt  is  made 
at  a  natural  classification,  but  the  allied  forms  are  generally 
placed  in  close  proximity.  The  descriptions  are  equal  to  those 
given  by  Belon,  entering  much  into  the  details  of  the  economy 
and  uses  of  the  several  spedes,  and  were  evidently  composed 
with  the  view  of  collecting  in  a  readable  form  all  that  might 
prove  of  interest  to  the  class  of  sodety  in  which  the  author 
moved.  Salviani's  work  is  of  a  high  order.  It  could  not  fail 
to  render  ichthyology  popular  in  the  country  to  the  fauna  of 
which  it  was  devoted,  but  it  was  not  fitted  to  advance  ichthy- 
ology as  a  sdence  generally;  in  this  respect  Salviani  is  not  to 
be  compared  with  Rondelet  or  Belon. 

G.  Rondelet  (1507-1557)  had  the  great  advantage  over  Belon 
of  having  received  a  medical  education  at  Paris,  and  espedaUy 
ggjiftht.  ®^  having  gone  through  a  complete  course  of  instruction 
in  anatomy  as  a  pupil  of  Guentherus  of  Andernach. 
This  is  conspicuous  throughout  his  works — Libri  de  piscibus 
marims  (Lyons,  1554);  and  Universae  aquatilium  historiae 
pars  aUera  (Lyoas,  1555).     Nevertheless  they  cannot  he  regarded 
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as  more  than  considerably  enlarged  editions  of  Bebn's  woi^ 
For,  although  he  worked  inde[>endently  of  the  latter,  the  system 
adopted  by  him  is  characterized  by  the  same  absence  of  the  true 
principles  of  classification.  His  work  is  almost  entirely  limited 
to  European  and  chiefly  to  Mediterranean  forms,  and  comprises 
no  fewer  than  one  hundred  and  ninety-seven  marine  and  forty- 
seven  fresh-water  fishes.  His  descriptions  are  more  complete 
and  his  figures  much  more  accurate  than  those  of  Belon;  and  the 
specific  account  is  preceded  by  introductory  chapters,  in  which 
he  treats  in  a  general  manner  of  the  distinctions,  the  eitemal 
and  internal  parts,  and  the  economy  of  fishes.  Like  Belcw,  be  had 
no  conception  of  the  various  categories  of  classification — con- 
founding throughout  his  work  the  terms  "  genus  "and  "spedes," 
but  he  had  an  intuitive  notion  of  what  his  successors  called  a 
"  species,"  and  his  principal  object  was  to  give  as  much  informa- 
tion as  possible  regarding  such  spedes. 

For  nearly  a  century  the  works  of  Belon  and  Ronddet  con- 
tinued to  be  the  standard  works  on  ichthyology;  but  the 
sdence  did  not  remain  stationary  during  that  period.  The 
attention  of  oaturalists  was  now  directed  to  the  fauita  of  foreign 
countries,  especially  of  the  Spanish  and  Dutch  possessions  in  the 
New  World;  and  in  Europe  the  establishment  of  anatomical 
schools  and  academies  led  to  careful  investigation  of  the  internal 
anatomy  of  the  most  remarkable  European  forms.  Limited  as 
these  efiorts  were  as  to  their  scope,  they  were  sufficiently  numerous 
to  enlarge  the  views  of  naturalists,  and  to  destroy  that  fatal 
dependence  on  preceding  authorities  which  had  kept  in  bonds 
even  Rondelet  and  Belon.  The  most  noteworthy  of  those 
engaged  in  these  inquiries  in  tropical  countries  were  W.  Plso 
and  G.  Marcgrave,  who  accompanied  as  physicians  the  Dutch 
governor.  Count  Maurice  oi  Nassau,  to  Brazil  (1630-1644). 

Of  the  men  who  left  records  of  their  anatomical  researches, 
we  may  mention  Borelli  (i6o&-i67g),  who  wrote  a  work  De  molu 
animaiiMm  (Rome,  1680,  4to),  in  which  he  explained  the  mechan- 
ism of  swimming  and  the  function  of  the  air-bladder;  M. 
Malpighi  (1638-1694),  who  examined  the  optic  nerve  of  the 
sword-fish;  the  cdebrated  J.  Swammerdam  (1637-1680),  who 
described  the  intestines  of  numerous  fishes;  and  J,  Duvemey 
(1648-1730),  who  investigated  in  detail  the  organs  of  respiration. 

A  new  era  in  the  history  of  ichthyology  commences  with  Ray, 
Wiliughby  and  Artedi,  who  were  the  first  to  recognize  the  true, 
principles  by  which  the  natural  affinities  of  animab  should  be 
determined.  Their  labours  stand  in  so  intimate  a  connexion 
with  each  other  that  they  represent  but  one  great  step  in  the 
progress  of  this  sdence. 

J.  Ray  (1638-1705)  was  the  friend  and  guide  of  F.  Wiliughby 
(1635-1672).  They  found  that  a  thorough  reform  in  the  method 
of  treating  the  vegetable  and  animal  kingdoms  had 
become  necessary;  that  the  only  way  of  bringing  SS^*" 
order  into  the  existing  chaos  was  by  arranging  the  lugiitr. 
various  forms  according  to  their  structure.  They 
therefore  substituted  facts  for  speculation,  and  one  of  the  first 
results  of  this  change,  perhaps  the  most  important,  was  that, 
having  recognized  "spedes"  as  such,  they  defined  the  term  and 
fixed  it  as  the  starting-point  of  ail  sound  zoological  knowledge. 

Although  they  had  divided  their  work  so  that  Ray  attended 
to  the  plants  principaUy,  and  Wiliughby  to  the  animals,  the 
Hisloria  piscium  (Oxf.,  1686),  which  bears  Willughby's  name 
on  the  title-page  and  was  editc^l  by  Ray,  is  their  joint  production, 
A  great  part  of  the  observations  contained  in  it  were  collected 
during  the  journeys  they  made  together  in  Great  Britain  and  in 
the  various  countries  of  Europe. 

By  the  definition  of  fishes  as  animals  with  blood,  breathing 
by  gills,  provided  with  a  single  ventride  of  the  heart,  and  either 
covered  with  scales  or  naked,  the  Cetaceans  are  excluded.  The 
fishes  proper  are  arranged  primarily  according  to  the  cartilaginous 
or  the  osseous  nature  of  the  skeleton,  and  then  subdivided 
according  to  the  general  form  of  the  body,  the  presence  or  the 
absence  of  ventral  fins,  the  soft  or  the  spinous  structure  of  the 
dorsal  rays,  the  number  of  dorsal  fins,  &c.  No  fewer  than  four 
hundred  end  twenty  ^>edes  are  thus  arranged  and  described, 
of  which  about  one  hundred  and  eighty  wen-Jtnown  t 
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authors  from  personal  examinatioa — a  comparatively  small 
proportion,  but  descriptions  and  figures  stUl  formed  in  great 
meastire  the  substitute  for  our  modern  collections  and  museums. 
With  the  increasing  accumulation  of  forms,  the  want  of  a  fixed 
nomenclature  had  become  more  and  more  felt. 

Peter  Artedi  ( 1 705-1 734)  would  have  been  a  great  ichthyologist 
if  Ray  or  Willughby  had  not  preceded  him.  But  he  was  fully 
J^Jf^^  conscious  of  the  fact  that  both  had  prepared  the  way 
for  him,  and  therefore  he  did  not  fail  to  reap  every 
possible  advantage  from  their  labours.  His  work,  edited  by 
Linnaeus,  is  divided  as  follows: — 

(i)  In  the  S^io&eca  ichthyologica  Artedi  gives  a  very  complete 
list  of  all  preceding  authors  who  bad  written  on  fishes,  with  a  cndcal 
analysis  01  their  works,  (a)  The  Fhiiosophia  ichibyoiogica  is  devoted 
to  a  de8cri[>tian  of  the  external  and  internal  parts  ot  fishes;  Artedi 
fixes  a  precise  terminology  for  all  the  various  modifications  of  the 
organs,  distingnishii^  bet^veen  those  characters  which  deterraioe  a 

Gnus  and  such  as  indicate  a  ^Kcies  or  merely  a  variety;  in  fact 
establishes  the  method  and  principles  which  subsequently  have 
guided  every  systematk  ichthyok>«st.  (3)  The  Genera  piscium 
contains  weU'defined  diagnoses  oi  Torty-five  genera,  for  which  he 
has  fixed  an  unc^iai^eable  nomenclature.  (1)  In  the  SfitcUs  piseimn 
descriptiona  of  seventy-two  spetdea,  examineo  by  himKU.  are  given — 
descriptions  which  even  now  are  modeb  of  exactitude  and  method. 
(5)  Finally,  in  the  Syttonyntia  piicium  references  to  all  previous 
authors  are  amtiftd  for  every  species,  very  much  in  the  manner 
which  is  adopted  m  the  systematic  works  of  the  present  day. 

Artedi  has  been  justly  called  the  father  of  ichthyology.  So 
admirable  was  his  treatment  of  the  subject,  that  even  Linnaeus 
LteMMu.  <""'''  •"''y  modify  and  add  to  it.  Indeed,  so  far  as 
ichthyology  is  concerned,  Linnaeus  has  scarcely 
done  anything  beyond  applying  binominal  terms  to  the  species 
properly  described  and  clauified  by  Artedi.  His  classification 
of  the  genera  appears  in  the  12th  edition  of  the  Systema  thai: — 

A.  Amphibia  nanlia. — SpimeaUi  eompotitis. — Petromycon.  Raia, 
Squalus,  Chiniaera.  SMraculis  wlUariis. — Lophtus,  Acipenaer, 
CyclopteniB,  Balistes,  Ostracion,  Tetrodon,  Diodon,  Centriscus, 
Syngnathus,  Pegasus. 

B.  PUcti  ajMes. — Muraena,Gymnotus,Trichiuru3,AnarThichas, 
Ammodytes,  Ophldium,  Stromateus,  Xiphias. 

C.  Ptictt  JMgHiares. — Callionymus,  Uranoacopus,  Trachinus, 
Cadus,  Btenmus. 

D.  Pisces  tkoracici. — Cepola,  Echeneis,  Coryphaena,  Gobins, 
Cottus,  Scorpaena,  Zeua,  Pleuronectes,  Chaetodon,  Sparus,  Labrus, 
Sciaena,  Perca,  Grasterosteus.  Scomber,  Miillua,  Trigla. 

E.  Pisces  abdpnwti^s. — Cobitis,  Amia,  Silurus,  Teuthis,  Lori- 
caria,  Salmo,  Fistularia,  Esox,  Elops,  Argentina,  Atherina,  Mugil, 
Mormyrus,  Ezocoetus,  Polynemus,  Clupea,  Cyprinus. 

Two  contemporaries  of  Linnaeus,  L.  T.  Gronow  and  J.  T. 
Klein,  attempted  a  systematic  arrangement  of  fishes. 

The  works  of  Artedi  and  Linnaeus  led  to  an  activity  of  research, 
especially  in  Scandinavia,  Holland,  Germany  and  England, 
such  as  has  never  been  equalled  in  the  history  of  biological 
science.  Whilst  some  of  the  pupils  and  followers  of  Linnaeus 
devoted  themselves  to  the  examination  and  study  of  the  fauna 
of  their  native  countries, others  proceeded  on  voyages  of  discovery 
to  foreign  and  distant  lands.  Of  these  latter  the  following 
may  be  especially  mentioned:  0.  Fabricius  worked  out  the 
fauna  of  Greeidand;  Peter  Kalm  collected  in  North  America, 
F.  Hasselquist  in  Egypt  and  Palestine,  M,  T.  Brilnnich  in  the 
Mediterranean,  Osbeck  in  Java  and  China,  K.  P.  Thunberg  in 
Japan;  ForskU  examined  and  described  the  fishes  of  the  Red 
Sea;  G.  W.  Sleller,  P.  S.  Pallas.  S.  G.  Gmelin,  and  A.  J. 
GiUdenstftdt  traversed  nearly  the  whole  of  the  Russian  empire 
in  Europe  and  Asia.  Others  attached  themselves  as  naturalists 
to  celebrated  navigators,  such  as  the  two  Forsters  (father  and 
son)  and  Solander,  who  accompanied  Cook;  P.  Commerson, 
who  travelled  with  Bougainville;  and  Pierre  Sonnerat.  Of 
those  who  studied  the  fishes  of  their  native  countries,  the  most 
celebrated  were  Pennant(GTeat  Britain),  0.  F.  Muller  (Denmark), 
Duhamel  du  Monceau  (France),  C.  von  Meidinger  (.\ustria), 
J.  Cornide  (Spain),  and  A.  Parra  (Cuba), 

The  mass  of  materials  brought  together  was  so  great  that, 
not  long  after  the  death  of  Linnaeus,  the  necessity  made  itself 
felt  for  collecting  them  in  a  compendious  form.  Several  compilers 
undertook  this  task;  they  embodied  the  recent  discoveries  in 
new  editions  of  the  classical  works  of  Artedi  and  Linnaeus,  but. 
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they  only  succeeded  in  burying  those  noble  monuments  uniier  a 
chaotic  mass  of  rubbish.  For  ichthyology  it  was  fortunate 
that  two  men  at  least,  Bloch  and  Lacep^e,  made  it  a  subject 
of  prolonged  original  research. 

Mark  Eliezer  Bloch  (1733-1799),  a  physician  of  Berlin,  had 
reached  the  age  of  fifty-six  when  he  began  to  write  on  ichthyo- 
logical  subjects.  His  work  consists  of  two  divisions:—  atocfc 
(i)  Oeconomisehe  Naturgeschichte  der  Fische  Deutick' 
lands  (Berl.,  1782-1784);  (a)  NalurgetcMckte  der  ausldndUchen 
Fische  (Berl.,  1785-1795).  The  first  division,  which  is  devoted 
to  a  description  of  the  fishes  of  Germany,  is  entirely  original. 
His  descriptions  as  well  as  figures  were  made  from  nature,  and 
are,  with  few  exceptions,  still  serviceable;  indeed  many  continue 
to  be  tiic  best  existing  in  literature.  Bloch  was  less  fortunate, 
and  is  much  less  trustworthy,  in  his  natural  history  of  foreign 
fishes.  For  many  of  the  species  he  had  to  trust  to  more  or  less 
incorrect  drawings  and  descriptions  by  travellers;  frequently, 
also,  he  was  deceived  as  to  the  origin  of  specimens  which  he 
purchased.  Hence  his  accounts  contain  numerous  errors, 
wliich  it  would  have  been  difficult  to  correct  had  not  nearly 
the  whole  of  the  materials  on  which  his  work  is  based  been 
preserved  in  the  collections  at  Berlin. 

After  the  completion  of  his  great  work  Bloch  prepared  a  general 
system  of  fishes,  in  which  be  arranged  not  only  those  previously 
described,  but  also  those  with  whidi  he  had  afterwards  become 
acquainted.  The  work  was  ably  edited  and  published  after 
Bloch's  death  by  a  philologist,  J.  G.  Schneider,  under  the  title 
M.  E.  Blochii  Systema  ichihyologiae  ictmibtts  c*.  iUitstraiutn 
(Berl.,  iSoi).  The  number  of  species  enumerated  amounts  to 
1515,  The  system  is  based  upon  the  number  of  the  fins,  the 
various  orders  being  termed  Hcndecapterygii,  Decapterygii,  &c. 
An  artificial  method  like  this  led  to  the  most  unnatural 
combinations  and  distinctions. 

Bloch's  Naturgesehickle  remained  for  many  years  the  standard 
work.  But  as  regards  originality  of  thouf^t  Bloch  was  far 
surpassed  by  his  contemporary,  B.  G.  E.  de  Lacepide,  born  at 
Agen,  in  France,  in  1756,  who  became  professor  at  the  museum 
of  natural  history  in  Paris,  where  he  died  in  1825. 

Lacepdde  had  to  contend  with  great  difficulties  in  the  prepara- 
tions of  his  Histoire  des  poissons  (Paris,  i798-r8o3,  5  vols,), 
which  was  written  during  the  most  disturbed  period  t^rttttm 
of  the  French  Revolution.  A  great  part  of  it  was 
composed  whilst  the  author  was  separated  from  collections  and 
books,  and  had  to  rely  on  his  notes  and  manuscripts  only.  Even 
the  works  of  Bloch  and  other  contemporaneous  authors  remained 
unknown  or  inaccessible  to  him  for  a  long  time.  His  work, 
therefore,  abounds  in  the  kind  of  errors  into  which  a'compiler 
is  liable  to  fail.  Thus  the  influence  of  Lacepdde  on  the  progress 
of  ichthyology  was  vastly  less  than  that  of  his  fellow-labourer; 
and  the  labour  laid  on  his  successors  in  correcting  numerous 
errors  probably  outweighed  the  assistance  which  they  derived 
from  his  work. 

The  work  of  the  principal  students  of  ichthyology  in  the  period 
between  Ray  and  LacepMe  was  chiefly  systematizing  and 
describing;  but  the  internal  organization  of  fishes  also  received 
attention  from  more  than  one  great  anatomist.  Albrecht  von 
Haller,  Peter  Camper  and  John  Hunter  examined  the  nervous 
system  and  the  organs  of  sense;  and  Alexander  Monro,  secundus, 
published  a  classical  work,  The  Structure  and  Physiology  of 
Fishes  Explained  and  Compared  iviih  those  of  Man  and  other 
Animals  (Edin,,  1785),  The  electric  organs  of  fishes  (Torpedo 
and  Cymnotus)  were  examined  by  R6aumur,  J.  N.  S.  AUamand, 
E.  Bancroft,  John  Walsh,  and  still  more  exactly  by  J.  Hunter. 
The  mystery  of  the  propagation  of  the  eel  called  forth  a  large 
number  of  essays,  and  even  the  artificial  propagation  of  Sal- 
monidat  was  known  and  practised  by  J.  G.  Gleditsch  (1764). 

Bloch  and  Lacep^e's  works  were  almost  immediately  suc- 
ceeded by  the  labours  of  Cuvier,  but  his  early  publications  were 
tentative,  preliminary  and  fragmentary,  so  that  some  little 
,  time  elapsed  before  the  spirit  infused  into  ichthyology  by  this 
great  anatomist  could  exercise  its  influence  on  all  the  workers 


a  this  field. 
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The  Dexrit^ieni  and  Figures  of  Two  Hundred  Fithei  collected  at 
Vit^apalam  on  Ike  Coast  of  Coromandei  (Lond.,  1803,  2  vols.) 
by  F^trick  Russel,  and  An  Account  cf  the  Ftskes  found  in  the  Riner 
Ganges  and  its  Branches  {Edia.,  iSzz,  2  vols.)  by  F.  Hamilton 
(formerly  Buchanan),  were  works  distinguished  by  greater  accuracy 
of  the  drawings  (especially  the  latter)  than  was  ever  attained  before. 
A  Natural  History  of  Brttisk  Fishes  was  published  by  E.  Donovan 
(Lond.,  1802-1808};  and  the  Mediterranean  fauna  formed  the  study 
of  the  lifetime  of  A.  Riaao,  Ickthyologie  de  Nice  (Paris,  1810};  and 
Histoire  mUurelle  de  VEurope  m^ridionale  (Paris,  1827}.  A  slight 
beginning  in  the  descripdon  of  the  fishes  of  the  United  States  was 
made  by  Samuel  LaUiam  Mitchill  (1764-1831),  who  published, 
besides  various  papers,  a  Memoir  on  the  /eWftyofofy  of  ffew  York, 
in  18.5. 

G.  Cuvier  (1769-1832)  devoted  himself  to  the  study  of  fishes 
with  particular  predilection.  The  investigation  of  their  anatomy, 
^^^  and  especially  of  their  slteleton,  was  continued  until 
he  had  succeeded  in  completing  so  perfect  a  frame- 
work of  the  system  of  the  whole  class  that  hb  immediate 
successors  required  only  to  fill  up  those  details  for  which  their 
master  had  hjid  no  ieisure.  He  ascertained  the  natural  affinities 
of  the  infinite  variety  of  forms,  and  accurately  defined  the 
divisions,  orders,  families  and  genera  of  the  class,  as  they 
appear  in  the  various  editions  of  the  Rhgne  Animal.  His 
industry  equalled  his  genius;  he  formed  connections  with 
almost  every  accessible  part  of  the  globe;  and  for  many  years 
the  museum  of  the  Jardin  des  Plantes  was  the  centre  where 
all  ichthyological  treasures  were  deposited.  Thus  Cuvier 
brought  together  a  collection  which,  as  it  contains  all  the  materials 
on  which  his  labours  were  based,  must  still  be  considered  as 
the  most  important.  Soon  after  the  year  1810,  Cuvier,  assisted 
by  one  of  his  pupils,  A.  Valenciennes,  commenced 
deaoes.  '*'*  great  work  on  fishes,  Historie  naturelle  des  Poissons, 
of  which  the  first  volume  appeared  in  i8i8.  After 
Cuvier's  death  in  1831  the  work  was  left  entirely  in  the  hands 
of  Valenciennes,  whose  energy  and  interest  gradually  slackened, 
rising  to  their  former  pitch  in  some  parts  only,  as,  for  Instance, 
in  the  treatise,  on  the  herring.  He  left  the  work  unfinished 
with  the  twenty-second  volume  (1848),  which  treats  of  the 
Saimonoids.  Yet,  incomplete  as  It  is,  it  is  indispensable  to  the 
student. 

■  The  system  finally  adopted  by  Cuvier  is  the  following: — 
A.  POISSONS  OSSEUX. 
I.  A  Branchies  en  Peignes  00  en  Laues. 
1.  A  Mdchoire  Sufirieure  Libre. 


Percoides. 
Polynimes. 

Mulles. 


Sparoiiles. 

Chfitodonoidcs.  Lophii 

Scorab^roides.  Gobioi . 

Muges.  Labroldes. 


Cvprinoldes.        Gadoides.  MurSnoides. 

Siluroides.  Pleuronectes. 

Salmonoldes.         Discoboles. 

Clupfoides. 

Lucif^des. 

a.  A   Michoire  Suptrieure  Fix4e. 
Sel^rodermeB.  Gymnodontes. 

11.  A  Branchies  en  Forhe  de  Houppes. 
Lophob  ranches. 
B.  CARTILAGINEUX  OU  CHONDROPTeRYGlENS. 

Sturioniens.  Ptagiostomes.  Cyclostomes. 

We  have  only  to  compare  this  system  with  that  of  Linnaeus 
if  we  wish  to  measure  the  gigantic  stride  made  by  ichthyology 
during  the  intervening  period  of  seventy  years.  The  various 
characters  employed  for  classification  have  been  eitamined 
throughout  the  whole  class,  and  their  relative  importance  has 
been  duly  weighed  and  understood.  The  important  category 
of  "  family "  appears  now  in  Cuvier's  system  fully  estab- 
lished as  intermediate  between  genus  and  order.  Important 
changes  in  Cuvier's  system  have  been  made  and  proposed 
by  bis  successors,  but  in  the  main  it  is  still  that  of  the  present 
day. 

Cuvier  had  extended  his  researches  beyond  the  living  forms, 
into  the  field  of  palaeontology;  he  was  the  first  to  observe  the 
close  resemblance  of  the  scales  of  the  fossil  P(daeoniscus  to  those 


of  the  living  Polypterus  and  Lepidoiteui,  the  prolongation  and 
identity  of  structure  of  the  upper  caudal  lobe  in  Palaamiiou 
and  the  sturgeons,  the  presence  of  peculiar  "  fulcra  "  on  tbo 
anterior  margin  of  the  dorsal  fin  in  Palaeonisaa  and  Lepidasteus, 
and  inferred  from  these  facts  that  the  fossil  genus  was  allied 
either  to  the  sturgeons  or  to  Lepidosteus.  But  it  did  not 
occur  to  bim  that  there  was  a  dose  relationship  between  those 
recent  fishes.  Lepidosteus  and,  with  it,  the  fossil  genus 
remained  in  hb  system  a  member  of  the  order  of  ilalacopierygii 
abdominaies. 

It  wasleft  to  L.  Agassiz  (1807-1873)  to  point  out  the  importance 
of  the  structure  of  the  scales  as  a  characteristic,  and  to  open  a 
path  towards  the  knowledge  of  a  whole  new  subclass  ._--|_ 
of  fishes,  the  Canoidei.  Impressed  with  the  fact  that  **""*• 
the  peculiar  scales  of  Polypttrtts  and  Lepidosteus  are  common 
to  all  fossil  osseous  fishes  down  to  the  Chalk,  he  takes  the  Structure 
of  the  scales  generally  as  the  base  for  an  ichthyological  system, 
and  distinguishes  four  orders: — 

I.  Flacoids. — Without  scales  proper,  but  with  scales  of  enamel, 
sometimes  large,  sometimes  small,  and  reduced  to  mere  points  (Rays, 
Sharks  and  Cyclostomi,  with  the  fossil  Hybodontes).  3.  Ganoids. — 
With  angular  bony  scales,  covered  with  a  thick  stratum  of  enamel: 
to  this  order  belong  the  fossil  Lepidoides,  Sauroides,  Pycnodontes 
and  Coelacanthi;  the  recent  Potyptenis,  Lepidoeteus,  Sclerodemu, 
Gymnodontes,  Lophobraoches  and  Siluroides;  also  the  Stui^[eana. 
3.  Glenoids.— W\t\i  rough  scales,  which  have  their  free  maipna 
denticulated:  Chaetodontidae,  Pleuronectidae,  Percidae,  Polv- 
acanthi,Sciaenidae.Sparidae,Scorpaenidae, Aulostomi.  4.  Cycloids. 
—With  smooth  scales,  the  hind  margin  of  which  lacks  denticulation : 
Labridae,  Mugilidae,  Scombridae,  Gadoidei,  Gobiidae,  Muraenidae, 
Lucioidei,  Salmonidae,  Clupeidae,  Cyprinidae. 

If  Agassiz  had  had  an  opportunity  of  acquiring  a  more 
extensive  and  intimate  knowledge  of  eiisting  fishes  before  his 
energies  were  absorbed  in  the  study  of  fossil  remains,  he  would 
doubtless  have  recognized  the  artificial  character  of  his  classi- 
fication. The  distinctions  between  cycloid  and  ctenoid  scales, 
between  placoid  and  ganoid  fishes,  are  vague,  and  can  hardly 
be  maintained.  So  far  as  the  hving  and  post- C ret acean  formS 
are  concerned,  he  abandoned  the  vantage-ground  gained  by 
Cuvier;  and  therefore  his  system  could  never  supersede  that 
of  his  predecessor,  and  finally  ^ared  the  fate  of  every  classifica- 
tion based  on  the  modifications  of  one  organ  only.  But  Agassiz 
opened  an  immense  new  field  of  research  by  his  study  of  the 
infinite  variety  of  fossil  forms.  In  his  principal  work,  Seckerches 
sur  les  poissons  fossiles,  NeuchStel,  1833-1843,  4to,  atlas  in 
fol.,  he  placed  them  before  the  world  arranged  in  a  methodical 
manner,  with  excellent  descriptions  and  illustrations.  His 
power  of  discernment  and  penetration  in  determining  even  the 
most  fragmentary  remains  is  astonishing;  and,  if  his  order 
of  Ganoids  is  an  assemblage  of  forms  very  different  from  what 
is  now  understood  by  that  term,  he  was  the  first  who  recognized 
that  such  an  order  of  fishes  exists. 

The  discoverer  of  the  GanoidH  was  succeeded  by  their  explorer 
Johannes  MUller  (1801-1858).  In  his  classical  memoir  i}beT 
den  Bau  und  die  Grenzen  der  Ganoiden  (Berl.,  1846)  he  showed 
that  the  Ganoids  di5cr  from  all  the  other  osseous  fishes,  and 
agree  with  the  Plagiostomes,  in  the  structure  of  the  heart.  By 
this  primary  character,  all  heterogeneous  elements,  as  Siluroids, 
OsUoglossidae,  &c.,  were  eliminated  from  the  order  as  understood 
by  Agassiz.  On  the  other  band,  he  did  not  recognize  the  afiinity 
of  Lepidosiren  to  the  Ganoids,  but  established  for  it  a  distinct 
subclass.  Dipnoi,  which  he  placed  at  the  opposite  end  of  the 
system.  By  his  researches  into  the  anatomy  of  the  lampreys 
and  Amphioxus,  their  typical  distinctness  from  other  carti- 
laginous fishes  was  proved;  they  became  the  types  of  two  other 
subclasses,  Cyclostomi  and  Lepiocardii. 

Mliller  proposed  several  other  modifications  o£  the  Cuvierian 
system;  and,  although  all  cannot  be  maintained  as  the  most 
natural  arrangements,  yet  his  researches  have  given  us  a  much 
more  complete  knowledge  of  the  organization  of  the  Teleostean 
fishes,  and  later  inquiries  have  shown  that,  on  the  whole,  the 
combinations  proposed  by  him  require  only  some  further 
modification  and  another  definition  to  render^hem  perfectly 
natural. 
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The  discovery  (in  the  year  1871)  of  a  living  representative 
of  a  genus  hitherto  believed  to  be  long  extinct,  CertUodus,  threw 
a  new  light  oa  the  affinities  of  fishes.  The  writer  of  the  present 
article,  who  had  the  good  fortune  to  examine  this  fish,  was  enabled 
to  show  that,  on  the  one  hand,  it  was  a  form  most  closely  allied 
to  LepidosWen,  and,  on  the  other,  that  it  could  not  be  separated 
from  the  Ganoid  fishes,  and  therefore  that  Lepidosiren  also  was 
a  Ganoid,— a  relation  already  indicated  by  Huxley  in  a  previous 
paper  on  "  Devonian  Fishes." 

Having  followed  the  development  of  the  ichthyological 
system  down  to  this  period,  we  now  enumerate  the  most 
important  contributions  to  ichthyology  which  appeared  contem- 
poraneously with  or  subsequently  to  the  publication  of  the  great 
work  of  Cuvier  and  Valenciennes.  For  the  sake  of  convenience 
we  may  arrange  these  works  under  two  heads. 

I.  Voyages,  containing  general  accounts  of  Zoological 
Collections 

A.  French. — ^i.  Voyage  avtour  dv  monde  sur  Its  conettes  de  S.  Id. 
PVnmie  tt  la  FhytieiettM,  sous  te  commandaitent  de  M.  Freycinel, 
"  Zoologie — Poisaona,"  par  Quoy  et  Gaimard  (Paris,  1824),  2. 
Vtryage  de  la  Coguille,  Zoologie,"  par  Lesson  (Paris,  1826-1830). 
i.  Voyage  de  l' Astrolabe,  souslt  commandtmeiU  de  M.  J.  Dumont 
d'Untile,  "  Pfassons,"  par  Quoy  et  Gaimard  (Paris,  1834).  4. 
Voyage  au  Pdle  Sud  par  M.  J.  Dumont  d'Urvtilt,  "  Poissons,"  par 
HomSran  et  Jacquinot  (Paris,  I853-1854). 

B.  English.—i.  Voyage  of  H.M.S.  Sulphvr.  "Fishes,"  by  J. 
Richardson  (Lond.,  1844-1845).  2.  Voyage  of  H.M.SS.  Erebus  and 
Terror,  "  Fishes,"  by  J.  Richardson  (Land.,  1846).  3,  Voyage 
lifHM.S.  BeagU,  "  Fishes,"  by  U  Jenyns  (Lond.,  184a). 

C.  German. — i.  Reise  der  dslerreukisthen  Pret,atte  Novara, 
"  Fiache,"  von  R.  Kner  (Vienna,  1865). 

11.  Faunae 

A.  Great  Britain.—i.  R.  Paraell,  The  Natural  History  of  Ike  Fishes 
of  the  Firth  of  Forth  (Edin..  1838).  2.  W.  Yanell,  A  History 
of  British  Fishes  (3rd  ed.,  Lond..  1859).  3.  J.  Couch,  History 
of  the  Fishes  of  the  British  Islands  (Lond.,  1862-1865). 

B.  Dernnark  and  Scandinavia. — i.  H.  Krdyer,  Danmark's  Fiske 
(Copenhagen,  183S-1853).  2.  S.  Nilsson.  Skandinaoisk  Fauna, 
vol.  iv.  "  Fiskama  "  (Lund,  1855).  3.  Fries  och  Ekstrom,  Skandi- 
naviens  Fiskar  (Stockh.,  1836). 

C.  Russia. — I.  Nordraann,  "  Ichthyologie  pontique,"  in  Dcmi- 
dolT's  Voyage  dans  la  Russie  miridionme,  tome  iij.  (Paris,  1840). 

D.  Germany — i.  Heckel  und  Kner,  Di^  SOssmasserfische  der 
dsterreichischen  Monarchie  (Leipz.,  185S).  2.  C.  T.  E.  Siebold,  Die 
SOsstKisserfische  von  Miiieleuropa  (Leipz.,  1863). 

E.  Italy  and  Mediterranean. — I.  Bonaparte,  Iconogr^/ia  delta 
fauna  itaiica,  torn  iii..  "  Pesd  "  (Rome.  1832-1841).  2.  Coata, 
Fauna  dd  regno  di  Napoli,  "  Pesci  "  (Naples,  about  1850). 

F.  France. — i.  E.  Blanchard,  Les  Poissons  des  eavx  douces  de  la 
France  (Paris,  1866). 

G.  Spanish  Peninsula. — The  fresh-water  fish  fauna  of  Spain  and 
Portugal  was  almoat  unknown,  until  F.  Steindachner  paid  some 
visits  to  those  countries  for  the  purpose  of  exploring  the  principal 
rivers.  His  discoveries  are  described  in  several  papers  in  IhcSilzunss- 
berichte  der  Akademie  tu  Wien.  B.  du  Bocaee  and  F.  de  B.  CapeTlo 
made  contributions  to  our  knowledge  of  the  marine  fishes  on  the 
coast  of  Portugal  (,Jom.  Scienc.  Acad.  Lisb.). 
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part  iii,,  "Fishes"  (Lond.,  1836).  The  species  described  in  this 
work  arc  nearly  all  from  the  British  possessions  in  the  north.  2. 
Dekay,  Zoology  of  New  York,  part  iv.,  ''  Fishes  "  (New  York,  1842). 
3.  Reports  of  the  U.S.  Comm.  of  Fish  and  Fisheries  (5  vols.,  VVaahing- 
ton,  1873-1879)  and  Reports  and  special  publications  of  the  U.S. 
Bureau  of  Fisheriescontain  valuable  information.  Numerous  descrip- 
tions of  North  American  fresh-water  fishes  have  l>een  published  in  the 
reports  of  the  various  U.S.  Government  expeditions,  and  in  North 
American  scientific  journals,  by  D.  H.  Storer,  S.  F.  Baird,  C.  Girard, 
W.  O.  Ayrea,  E.  D.  Cope,  D.  S.  Jordan,  G.  Brown  Goode,  &c. 

I.  Japan. — I.  Fauna  Japonka,  "  PoisBons,"  par  H.  Schlegel, 
(Leiden,  1850). 

J.  East  Indies :  Tropical  parts  of  the  Indian  and  Pacific  Oceans. — 

1.  E.Ktlppell. Atlas luder Reise imndrdlicken Afrika  (Fr^n\d..  1828). 

2.  E.  RUppell,  Neue  Wirbelthiere,  "Fiache"  (Frankf.,  1837).  3. 
R.  L.  Hayfair  and  A.  Gfinther,  The  Fishes  of  Zanzibar  (Lond., 
1S76).  4.  C.  B.  Klunzinger,  Syr^psis  der  Fische  des  Ralhen  Meers 
(Vienna,  1870-1871).  5.  F.  Day,  The  Fishes  of  India  (Lond., 
i865_,  4to)  contains  an  account  of  the  fresh-water  and  marine 
speciea.    6.  A.  GOnther,  Die  Fische  der  SOdsee  (Hamburg,  4to),  from 


F*.   Bleeker  (1819-I878),  i 


e  of  the  Dutch  East 


in  the  journals  of  the  Batavian  Society.  Soon  after  his  return  to 
Europe  (i860)  Bleeker  commenced  to  collect  the  final  results  of  his 
labours  in  a  grand  work,  illustrated  by  coloured  plates,  AUas  ick- 
Ihyologique  des  Indes  Orienlales  N^landaises  (Amsterd.,  fol., 
1862),  the  publication  of  which  was  interrupted  by  the  author's 
death  in  1878. 

K.  Africa.— I.  A.  Gftnther,  "  The  Fishes  of  the  Nile."  in  Pethe- 
rick's  Travels  in  Centri^  Africa  (Lond.,  1869).  2.  W.  Peters, 
Naturudssenschaftliche  Reise  nach  Mossambique,  iv.,  "  FlussGsche  " 
{Berl.,  1868,  4to). 

L.  West  Indies  and  South  America. — i.  L.  ^as«z,  Selecia  genera 
el  species  piscium.  Quae  in  ilinere  per  BrasOiam  collegit  J.  B.  de  Spix 
(Munich,  1820, fol.}.  a.'F.AeOinAeSra.Vt.Animauxnouveauxourares, 
recueiiUs  pendant  I'exptdition  dans  les  parties  centrales  de  I'AmiHque 
du  Sud,  ''Poissons  "  (Paris,  1855).  3.  L.  VailUnt  and  F.  Bocourt, 
Mission  scientific  ax  Mexique  et  dans  I'Amirigue  centrale, 
"Poissons"  (Pans,  1874).  4.  F.  Poey,  the  celebrated  naturalist 
of  Havana,  devoted  many  years  of  study  to  the  fishes  of  Cuba. 
His  papers  and  memoirs  are  published  tartly  in  two  periodicals, 
issued  by  himself,  under  the  title  of  Memorias  sobre  la  historia 
ruUurol  de  la  isla  de  Cuba  (from  1851),  and  Repertorio  fisico-natwal 
de  la  isla  de  Cuba  (from  1865),  partly  in  North  American  scientific 
ioumals.  And,  finally,  F.  Steindachner  and  A  GOnther  have  pub- 
lished many  contributions,  accompanied  by  excellent  figures,  to 
our  knowledge  of  the  fishes  of  Central  and  South  America. 

M.  Nem  Zealand.— 1,  F.  W.  Hutton  and  J.  Hector,  Fishes  ^ 
-'•72). 


II.  History  and  Litekatu&x  fxom  t88o 
In  the  systematic  account  which  followed  the  above  chapter 
in  the  9th  edition  of  the  Encyclopaedia  Britannica,  the  following 
classification,  which  is  the  same  as  that  given  in  the  author's 
Introduction  to  the  Study  of  Fishes  (London,  18S0}  was  adopted 
by  Albert  GOnther:— 
Subclass  L  :  Palaeichthyes. 
Order  I.  :  Chondropter 
mth  two  suborders 
Order  H.  ;  Ganoidei. 
With  eight  subordera  ;    Placodermi,  Acanthodini,  Dipnoi. 
Chondrostei,     Polypteroidei,     Pycnodontoidei,     Lepido- 
steoidei,  Amioidei. 
Subclass  H.  :  Teleostei. 
Order  1.  ;  Acanlhopterygii. 

With  the  divisions  Perciformes,  Beryciformes,  Kurtiformes, 
Polynemiformes,  Sciaeniformes,  Xiphiiformes,  Trichiuri- 
formes,  Cotto-Scombriformes,  Gobiiiormes,  Blenniformes. 
Mugiliformes,Gastrosteiformes,  Centrisciformes,  Gobiesoci- 
formes,  Channiformcs,  Labyrinthibranchii,  Lophotiformes, 
Taeniiformes  and  Notacanthiformes. 
Order  IL  :  Acanthoptery^i  Pharyngognathi. 
Order  III.  ;  Anacanthim. 

With  two  divisions  :  Gadoidei  and  Pleuronectoidei. 

Order  IV,  :  Physostomi. 

Order  V.  !  Lophobranchii. 

Order  VI.  :  Plectognalhi. 

Subclass  in.  :  Cvclostomata. 

Subclass  IV.  :  Leptocardil 

It  was  an  artificial  system,  in  which  the  most  obvious  relation- 
ships of  the  higher  groups  were  lost  sight  of,  and  the  results 
of  the  already  fairly  advanced  study  of  the  fossil  forms  to  a  great 
extent  discarded.  This  system  gave  rise  to  much  adverse 
criticism;  as  T.  H.  Huxley  forcibly  put  it  in  a  paper  published 
soon  after  (1883),  opposing  the  division  of  the  main  groups  into 
Palaeichthyes  and  Teleostei:  "Assuredly,  if  there  is  any  such 
distinction  to  be  drawn  on  the  basis  of  our  present  knowledge 
among  the  higher  fishes,  it  is  between  the  Ganoids  and  the 
Plagiostomes,  and  not  between  the  Ganoids  and  the  Teleos- 
teans";  at  the  same  time  expressing  his  conviction,  "first, 
that  there  are  no  two  large  groups  of  animals  for  which  the 
evidence  of  a  direct  genetic  connejdon  is  better  than  in  the  case 
of  the  Ganoids  and  the  Teleosteans;  and  secondly,  that  the 
proposal  to  separate  the  Elasmobranchii  (Cbondropterj-gii 
of  Gtinther),  Ganoidei  and  Dipnoi  of  MUlIer  into  a  group  apart 
from,  and  equivalent  to,  the  Teleostei  appears  to  be  inconsistent 
with  the  plainest  relations  of  these  fishes."  This  verdict  has 
been  endorsed  by  all  subsequent  workers  at  the  classification 
of  fishes.  ^ 

Giinther's  classification  would  have  be«i  v^tly  improved       ^^ 
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had  he  made  use  of  a  contributioii  published  as  early  as  1871, 
but  not  referred  to  by  him.  As  not  even  a  passing  allusion 
is  made  to  it  in  the  previous  chapter,  we  must  retrace  our  steps 
to  make  good  this  striking  omission.  Edward  Drinker  Cope 
(1840-1897)  was  a  worker  of  great  originality  and  relentless 
energy,  who,  in  the  sixties  of  the  last  century,  inspired  by  the 
doctrine  of  evolution,  was  one  of  the  first  to  apply  its  principles 
to  the  classification  of  vertebrates.  Equally  versed  in  recent 
and  fossil  zoology,  and  endowed  with  a  marvellous  gift,  or 
''  instinct  "  for  perceiving  tbe  relationship  of  animals,  he  has 
done  a  great  deal  for  the  advance  of  our  knowledge  of 
mammals,  reptiles  and  fishes.  Although  often  careless  in  the 
working  out  of  details  and  occasionally  a  little  too  bold  in  bis 
deductions,  Cope  occupies  a  high  rank  among  the  zoologists  of 
tbe  19th  century,  and  much  of  his  work  has  stood  the  test  of 
time. 

The  foUowing  was  Cope's  classification,    1871    (rr.   Amer. 
Pkilos.  Soc.  xiv.  449). 


„     III.  Dipnoi. 

„      IV.  Crossopterygia,  with  two  orders: 

Hap  list  ia  and  Cladistia. 
„      V.  Actinopteri. 
The  latter  is  subdivided  in  the  following  manner: — 
Tribe  I.  :  Chondrostei. 

Two  orders  :  Selachostomi  and  Glaniostomi. 
Tribe  n. ;  Physoetomi. 

Twelve  orders:  Ginglymodi,  Halecomorphi,  Nemat^nathi, 
Scyphophori,  Plectospondyli.  Isospondyn.  Haplomi,  Glanen- 
cheli ,  Ichthy  ocephali ,  Holostom  i ,  Enchelycephali,  Colocephal  i . 
Tribe  III.  :  PhysoclysCi. 

Ten  orders  :  Opisthomi,  Percesoces,  Synentognathi,  Hemi- 
Hi,  He-  "'    ■ 


Alongside  with  so  much  that  is  good  in  this  classification, 
there  ate  many  suggestions  which  cannot  be  regarded  as  im- 
provements on  the  views  of  previous  workers.  Attaching  too 
great  an  importance  to  the  mode  of  suspension  of  the  mandible, 
Cope  separated  the  Holocephali  from  the  Selachii  and  the 
Dipnoi  from  the  Crossopterygii,  thus  obscuring  the  general 
agreement  which  binds  these  groups  to  each  other,  whilst  there 
is  an  evident  want  of  proportion  in  the  five  subclasses.  The 
exclusion  from  the  class  Pisces  of  the  Leptocardii,  or  lancelets, 
as  first  advocated  by  E.  Haeckel,  was  a  step  in  the  right  direction, 
whilst  that  of  the  Cyclostomes  does  not  seem  called  for  to 
such  an  authority  as  R.  M.  Traquair,  with  whom  the  writer 
of  this  review  entirely  concurs. 

The  group  of  Crossopterygians,  first  separated  as  a  family 
from  the  other  Ganoids  by  Huxley,  constituted  a  fortunate 
innovation,  and  so  was  its  division  into  two  minor  groups, 
by  which  the  existing  forms  (Polypteroidei)  were  separated  as 
Cladistia.  The  divisions  of  the  Actinopteri,  which  includes  all 
Teleostomes  other  than  the  Dipneusti  and  Crossopterygii  also 
showed,  on  the  whole,  a  correct  appreciation  of  their  relation- 
ships, the  Chondrostei  being  well  separated  from  the  other 
Ganoids  with  which  they  were  generally  associated.  In  the 
groupings  of  the  minor  divisions,  which  Cope  termed  orders, 
we  had  a  decided  improvement  on  the  Cuvierian-Milllerian 
classification,  the  author  having  utilized  many  suggestions 
of  his  fellow  countrymen  Theodore  Gill,  who  has  done  much 
towards  a  better  understanding  of  their  relationships.  In  the 
association  of  the  Characinids  with  the  Cyprinids  (Plectospondyli) 
in  the  separation  of  the  flat-fishes  from  the  Ganoids,  in  the  ap- 
proximation of  the  Lophobranchs  to  the  sticklebacks  and  of 
the  Flectognaths  to  the  Acanthopterygians,  and  in  many 
other  points.  Cope  was  in  advance  of  his  time,  and  it  is  to  be 
regretted  that  his  contemporaries  did  not  more  readily  take 
up  many  of  his  excellent  suggestions  for  the  improvement  of 
their  systems. 

In  the  subsequent  period  of  his  very  active  scientific  life. 
Cope  made  many  alterations  to  his  system,  the  latest  scheme 
published  by  him  being  the  following  ("  Synopsis  of  the  families 
of  Vertebrata,"  Amer.  Natur.,  1889,  p.  849):— 


Class  :  Anisth*. 

I.  Subclass  ;  Ostracqoermi. 

Orders  :  Arrhina,  Diplorrhina. 
II.  Subclass  :   Mabsifobranchii. 

Orders  :  Hyperotreti,  Hyperoarri. 
Class  :  Pisces. 

I.  Subclass  :  Holocephali. 
II.   Subclass  :  DiFNOi. 
III.   Subclass  :  Elasuobranchii. 

Orders  :  Ichthyotomi,  Selachii. 
fV.    Subclass  :  Teleostomi. 

(i.)  Superorder:  Rkipidopterygta. 

Orders  :  Rhipidistia,  Actinistia. 
(ii.)  Superorder  ;   Crossoplfryeia. 

Orders  :  Placodermi,  Haplistia,  Taxistia,  Cladistia. 
(iii.)  Superorder  ;  Podopierygm  (Chondrostei). 
(iv.)  Superorder  ;  ActinopUryria. 

Orders  :  Physostomi,  Hiysoclysti. 

This  classification  is  that  followed,  with  many  emendations, 
by  A.  S.  Woodward  in  his  epoch-making  Catalogue  of  Fossil 
Fishes  (4  vols.,  London,  1889-igoi),  and  in  his  most  useful 
OulHnes  of  Vertebrate  Paleontology  (Cambridge,  1898),  and  was 
adopted  by  GUnther  in  tbe  loth  edition  of  the  Encyclopaedia 
Britannica: — 
Class  :  Agnatht. 

I.  Subclass  ;  Cvci-osroMi. 

With   three   orders  :     (o)  Hyperoartia    (Lampreys);     (fi) 
Hyperotreti  (Myxinoids) ;    (c)  Cycliae  (Palaeospondylus). 
II.  Subclass  :  Ostracodermi. 

With  four  orders  ;  (a)  Hettrostraci  (Coelolepidac.  Psam- 
mosteidae,  Drepanaspidac,  Pteraspidae) ;  (0)  Osteosiraci 
(Cephalaspidae,  Ateleaspidae,  &c.);  (c)  Antiarchi  (As- 
terolepidae,  Pterichthys,  Bothrolepis,  «c.) ;  (rf)  Anaspida 
(Birkeniidae). 
Class  :  Ksces. 
I.  Subclass  :  Elasuobranchii. 

With  four  orders  :  (o)  PlettTopleTyeii  (Cladoselache) ;  (6) 
Ichthyotomi  (Pleuracanthidae) ;  (c)  AcoTUhodii  (Diplacan- 
thidae,  and  Acanthodidae) ;  (d)  Selachii  (divided  from 
the  structure  of  the  vertebral  centres  into  Asteroapondyli 
and  Tcctospondyli). 
IL  Subclass  :  Holocephali. 

With  one  order  :  Chimacroidei. 
III.  Subclass  :  Dipnoi. 

With  two  orders  :  (a)  Sirenoidei  (Lepidosiren,  Ceratodus, 
Uronemidae,  Ctenodontidae) ;  (b)  Arthrodira  (Homosteus, 
Coccosteus,  Dinichthys). 
IV.  Subclass  :  Telbosioui. 

A.  Order  :  Crosseplerygii. 

With  four  suborders:  (i)  Haplistia  (TarasMua);  (a) 
Rhipidistia  (Holopt^chidae,  Rhizodontidae,  Osteo- 
lepidae);  (3)  AcUnutia  (Coelacanthidac) ;  (4)  Ctad- 
istia  (Polypterus). 

B.  Order  :  ActiTiopierygH. 

With  about  twenty  suborders:   (i)  Chondrostei  (Palae- 
oniscidae,  Platysomidae,  Chondrosteidae,  Sturgeons); 
(2)    Protosfondyli   (Semionotidae,   MacroBcmiidae, 
Pycnodontidae,     Eugnathidae,     Amildae,     Pachy- 
cormidae)  ;     (3)  Aetheospondyli  (Aspidorhynchidae, 
Lepidoeteidae);    (4)  Isospondyti  (Pholidophoridae, 
Osteoglossidae,  Clupeidae,  Leptolepidae,  See);    (5) 
Plectospondyli  (Cy  pnnidae,  C  haracintdae) ;  (6)  Nemijo- 
gnathi;    (7)  Apodes;  and  the  other  Teleoeteans. 
There  are,  however,  grave  objections  to  this  system,  which 
cannot  be  said  to  reflect  the  present  state  of  our  knowledjge.     In 
his  masterly  paper  on  the  evolution  of  the  Dipneusti,  L.  DoUo 
has  conclusively  shown  that  the  importance  of  the  autostyly 
on  which  the  definition  of  the  Holocephali  from  the  Elasmo- 
branchii  or  Selachii  and  of  the  Dipneusti  from  the  Teleostomi 
rested,  had  been  exaggerated,  and  that  therefore  the  position 
assigned  to  these  two  groups  in  Gilnther's  classification  of  1880 
still  commended  itself.     Recent  work  on  Palaeespoitdylus,  on 
the  Ostracoderms,  and  on  the  Arthrodira,  throws  great  doubt 
on  the  propriety  of  the  positions  given  to  them  in  the  above 
classification,  and  the  rank  assigned  to  the  main  divisions  of  the 
Teleostomi  do  not  commend  themselves  to  the  writer  of  the 
present  article,  who  would  divide  the  fishes  into  three  sub- 
classes :— 

I.  Cyclostomi 
II.  Selachii 
III.  Teleostomi, 
the  characters  and  contents  of  which  will  be  founjl  in  scpftraie 
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articles;  in  the  present  state  of  uncertainty  as  to  their  position, 
Palaeospondylus  ajid  the  Ostracodermi  are  best  placed  kors  cadre 
and  will  be  dealt  with  under  these  names. 

The  three  subclasses  here  adopted  correspond  exactly  with 
those  proposed  in  Theo.  Gill's  classification  of  the  recent  fishes 
("  Families  and  Subfamilies  of  Fishes,"  Mem.  Nat.  Ac.  Set.  vi. 
1893),  except  that  they  are  regarded  by  that  authority  as 
classes. 

The  period  dealt  with  in  this  chapter,  ushered  in  by  the  publica- 
tion of  GUnther's  Introduction  to  the  Study  of  Fiskes,  has  been 
one  of  extraordinary  activity  in  every  branch  of  ichthyology, 
recent  and  fossil.  A  glance  at  the  Zoologicai  Record,  published 
by  the  Zoological  Society  of  London,  will  show  the  ever-increasing 
number  of  monographs,  morphological  papers  and  systematic 
contributions,  which  appear  year  after  year.  The  number  of 
new  genera  and  species  which  are  being  proposed  is  amazing, 
but  it  is  difficult  to  tell  how  many  of  them  will  simply  go  to  swell 
the  already  overburdened  synonymy.  Perhaps  a  reasonable 
estimate  of  the  living  species  known  at  the  present  day  would 
assess  their  number  at  about  13,000. 

It  is  much  to  be  regretted  that  there  is  not  a  single  general 
modern  systematic  work  on  fishes.  The  most  important  treatises, 
the  7th  volume  of  the  Cambridge  Natural  History,  by  T.  W. 
Bridge  and  G.  A.  Boulenger,  and  D.  S.  Jordan's  Gvide  to  the 
Study  of  Fishes,  only  profess  to  give  definitions  of  the  families 
with  enumerations  of  the  principal  genera.  GUnther's  Catalogue 
of  the  Fishes  in  the  British  Museum  therefore  remains  the  only 
general  descriptive  treatise,  but  its  last  volume  dates  from  1870, 
and  the  work  is  practically  obsolete.  A  second  edition  of  it 
was  begun  in  1894,  but  only  one  volume,  by  Boulenger,  has 
appeared,  and  the  subject  b  so  vast  that  it  seems  doubtful 
now  whether  any  one  nill  ever  have  the  time  and  energy  to 
repeat  GUnther's  achievement.  The  fish  fauna  of  the  different 
parts  of  the  world  will  have  to  be  dealt  with  separately,  and  it 
b  in  this  direction  that  descriptive  ichthyology  is  most  likely 
to  progress. 

North  America,  the  fishes  of  which  were  imperfectly  known 
ID  rSSo,  now  possesses  a  Descriptive  Cataiogue  in  4  stout  volumes, 
by  D.  S.  Jordan  and  B.  W.  Evermann,  rqilacing  the  synopsis 
brought  out  in  1881  by  D.  S.  Jordan  and  C.  H.  Gilbert.  A  similar 
treatise  should  embrace  all  the  fresh-water  species  of  Africa, 
the  fishes  of  the  two  principal  river  systems,  the  Nile  and  the 
Congo,  having  recently  been  worked  out  by  G.  A.  Boulenger. 
Japanese  ichtfayol(^y  has  been  taken  in  hand  by  D.  S.  Jordan 
and  his  pupils. 

The  fishes  of  the  deep  sea  have  been  the  subject  of  extensive 
monographs  by  L.  VaiUant  (Travailleur  and  Talisman),  A. 
Gllnther  {Challenger),  A.  Alcock  (Investigator),  R.  Collett 
{Hironddie),  S.  Garman  {Albaiross)  and  a  general  rfeum^  up 
to  1895  was  provided  m  G,  B,  Goode's  and  T.  H.  Bean's  Oceanic 
Ichtkygiogy.  More  than  600  true  bathybial  fishes  are  known 
from  depths  of  looo  fathoms  and  more,  and  a  great  deal  of 
evidence  has  been  accumulated  to  show  the  general  transition 
of  the  surface  fauna  into  the  bathybial. 

A  recent  departure  has  been  the  exploration  of  the  Antarctic 
fauna.  Three  general  reports,  on  the  results  of  the  Southern 
Cross,  the  Bdgica  and  the  Swedish  South  Polar  expeditions, 
had  ^eady  been  published  in  1907,  and  others  on  the  Scotia 
and  Discovery  were  in  preparation.  No  very  striking  new  types 
of  fishes  have  been  tUscovered,  but  the  results  obtained  are 
sufficient  to  entirely  disprove  the  theory  of  bipolarity  which 
some  naturalists  had  advocated.  Much  has  been  done  towards 
ascertaining  the  life-histories  of  the  fishes  of  economic  im- 
portance, both  in  Europe  and  in  North  America,  and  our 
knowledge  of  the  larval  and  post-larval  forms  has  made  great 
progress. 

Wonderful  activity  has  been  displayed  in  the  field  of  palae- 
ontology, and  the  careful  working  out  of  the  morphology  of  the 
archaic  types  has  led  to  a  better  understanding  of  the  general 
lines  of  evolution;  but  it  is  to  be  regretted  that  very  little 
light  on  the  relationships  of  the  living  groups  of  Teleosteans 
has  been  thrown  by  the  discoveries  of  palaeontologists. 


Among  the  most  remarkable  additions  made  in  recent  years, 
the  work  of  R.  H,  Traquair  on  the  problematic  fishes  Palaeo- 
spondylus, Thelodus,  Drepanaspis,  Lattarkia,  Ateleaspis,  Birkenia 
and  Lanasius,  ranks  foremost;  next  to  it  must  be  placed  the 
lesearches  of  A.  S.  Woodward  and  Bashford  Dean  on  the 
primitive  shark  Cladoselache,  and  of  the  same  authors,  J.  S. 
Newberry,  C.  R.  Eastman,  E.  W.  Claypole  and  L.  Hussakof,  on 
the  Arthrodira,  a  group  the  affinities  of  which  have  been 
much  discussed. 

AUTHOKITIES. — The  following  selection  from  the  extremely  ex- 
tensive ichthyological  literature  which  has  appeared  during  the  period 
16S0-1906  will  supplement  the  bibliographical  notice  appended  to 
section  I.  I.  The  General  Subject:  A.  GQnther.  Introduction  to 
the  Study  of  Fishes  (Edinbureb,  )88ql;  B.  Dean,  Fishes  Living  and 
Fossil  (New  York,  1895);  T.  W.  Bridge  and  G.  A.  Boulenger, 
■■Fishes,"  Cambridge  Natural  History,  vii,  (1904);  D.  S.  Jordan, 
Guide  to  the  Study  of  Fishes  {3  vols.,  New  York,  1905).  Il.PoIaeonto. 
logical :  A.  Fritsch,  Fauna  der  Gaskokle  und  der  Kalksleine  der  Perm- 
formation  B6hmens  (vols,  i.-iii.,  Prague,  1879-189.^);  K.  A.  von 
Zittel,  Handbuch  der  Palaeonit^gie,  vol.  iii.  (Munich,  1887);  A. 
Smith  Woodward,  Catalogue  of  Fossil  Fishes  in  the  British  Museum, 
vols,  i.-iii.  (London,  1889-1895);  A.  Smith  Woodward,  Outlines  of 
Vertebrate  PaUontohgy  for  Students  of  Zoology  (Cambridge,  I8g8) ; 
J.  S.  Newberry,  ■'The  Palaeozoic  Fishes  of  North  America,"  Mon. 
U.S.  Geot.  Sum.  vol.  xvi.  (1889);  J.V.RohoUj"  Die  oberailuriachen 
Fische  von  OOsel,  Thyestidae  und  Tremataspidae,"  Mim.  Ac.  Imp. 
Sc.  SI'Pilersb.  xxxviii.  (1892);  O.  Jaekd,  Die  Sdachier  von  Boka, 
ein  Beitrag  ntf  Morphoeenie  aer  Wirbdiiere  (Berlin,  1894) ;  B.  Dean, 
"  Contributions  to  tne  Morphology  of  Cladoselache,"  Journ.  Morphol. 
ix.  (1894);  R.  H.  Traquair,  "The  Asterolepidae,"  Mon.  Palaeont. 
Soc.  (1824-1904,  in  progress);  "  Report  on  Fossil  Fishes  collected 
by  the  Geological  Survey  of  Scotlatid  in  the  Silurian  Rocks  of  the 
South  of  Scofland,"  Trans.  Ray  Soc.  Edin.  rabc.  (1899);  L.  Dollo, 
"  Sur  la  phyloginie  des  Dioneustes,"  Bull.  Soc.  Bdge  Giol.  vol.  ix. 
(1895);  E.  W.  Claypole,  '"The  Ancestry  of  the  Upper  Devonian 
PlacodermsofOhio,''-4mer.  Geo/,  xvii.  (1896);  B.  Dean,  ■' Pataeonto- 
logical  Notes,"  Mem.  N.Y.  Ac.  ii.  (1901):  A.  Stewart  and  S.  W. 
WiUiston,  "  Cretaceous  Fbhes  of  Kansas,"  Vnin.  Geol.  Sure.  Kansas, 
vi.  (Topeka,  1901);  A.  S.  Woodward,  "  Fossil  Fishes  of  the  Endish 
Chalk,'*  Palaeonlogr.  Soc.^  (1902-1903,  etc.);  R.  H.  Tra- 
quair, "  The  Lower  Devonian  Fishes  of  Gemllnden,"  Roy.  Soc, 
Edin.  Trans.  40  (1903);  W.  I.  and  I.  B.  I.  Sollas,  "Account  of  the 
Devonian  Fish  Palaeospondylus,"  Phil.  Trans.  196  (1903);  C. 
T.  Rfsan,  "  Phylogeny  of  the  Telcostomi,"  Ann.  &  Mag.  NJI. 
{7}  »3  (<?04);  C.  R.  Eastman,  "  Fishes  of  Monte  Bolca,"  BuU. 
Mus.  C.Z.  46  (1904};  "Structure  and  Relations  of  Mylostoma," 
op.  cit.  1  (1906J;  O.  Abel,  "  Foeale  Flugfische,"  Jahrh.  Ceol. 
Reichsanst.  56  (Wien,  1906) ;  L,  Hussakof.  "  Studies  on  the  Arthro- 
dira," Mem.  Amer.  Mus.  N.H.  ix.  (i5w6J.  III.  Paunlatlc  (rwent 
fishes):  (A)  EUROPE:  E.  Bade,  Die  mitleleuropSischen  SUsswasser- 
fische  (2  vols.,  Berlin,  1901-1903).  Great  Britain:  F.  Day, 
The  Fishes  of  Great  Britain  and  Ireland  (3  voh.,  London.  1880-1884); 
J.  T.  Cunmngham,  The  Natural  History  of  the  Marketable  Marine 

uhes  of  the  Brilish  Islands  (London.  1896) ;  W.  C.  M'Intosh  and 


(London,  i^04.);F.C'.ji3aio.  British  Salt-uiattr  Fish  (London,  1904). 
Numerous  important  researches  into  the  development,  life-conditions 
and  distributions,  carried  out  at  the  Biological  Laboratories  at 
Plymouth  and  St  Andrews  and  during  the  survey  of  the  fishing 
grounds  o£  Ireland,  have  been  published  by  W.  L.  Calderwood, 
J.  T.  Cunningham,  E.  W.  L.  Holt,  W.  C.  M*Intosh,  J.  W.  Fulton. 
W.  Garstang  and  Prince  in  the  Journ.  Mar.  Biolog.  Assoc.,  The 
Reports  of  the  Fishery  Board  of  Scotland,  Scienl.  Trans.  K.  Dublin  Soc. 


and   other  periodkals.     (B)   Denmark  AND   Scandinavia: 

Lillieborg,  Sveriges  och  Norges  Fiskar  (3  vols,,  Upsala,  1881-1891); 
F.  A.  Smith,  A  History  of  Scandinavian  Fishes  by  B.  Fries,  C.  V. 
Ekstrdm  and  C.SundevaU,  uiitklPlates  by  W.  von  WngW  (second  edition, 
revised  and  completed  by  F.  A.  S.,  Stockholm,  189a);  A.  Stuxberg, 
Sveriges  och  Norges  Fiskar  (Gotebor^,  iSgs);  C.  G.  J.  Petersen, 
Report  of  the  Danish  Biological  Station  (Copenhagen,  1802-1000) 
(annual  reports  containing  much  information  on  fishes  of  and  fishing 
in  the  Danish  seas).  (C)  Finland:  G.  Sundman  and  A.  J.  Mela, 
Finland's  Fiskar  (Helsingfors,  1883-1891).  (D)  Germany;  K. 
Mobius  and  F.  Heincke,  "  Die  Fische  der  Ostsee,"  Bericht  Commiss. 
Vntersuck.  deutsch.  Meere  (Kiel,  1883);  F.  Heincke,  E.  Ehrenbaum 
and  G.  Duncker  have  published  their  investigations  into  the  life- 
history  and  development  of  the  fishes  of  Heligoland  in  Wissenschaftl. 
Meeresuntersuchungen  (Kiel  and  Leipzig,  1894-1899) ;  (E)  Switzer- 
land: V.  Fatio,  Faune  des  vertibrls  dr  la  Suisse:  Poissons  (i  vols., 
Geneva  and  Basel,  1882-1890).  (F)  France:  E.  Moreau.  Histoire 
natureUe  des  poissons  de  la  Prance  (3  vols.,  Paris,  1881);  SuppUmeut 
(Paris,  I8gi).  (C)  Pyrenean  Peninsula:  D.  Carlos  de  Braganpi, 
Resullades  das  investigofSes  scientificas  feitas  a  bordo  do  yacht 
"Amelia."  Pescas  maritimas,  1.  and  ii.  (Lisbon,  1899-1904).  (H) 
Italy  and  Mediterranean;  P.  D6derlrio,  Manuale  ittialogico  del 
Mediterraneo    (Palermo.    1881-1891,    not  completed;   interrupted 
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by  tbe  death  of  the  author);  E.  W.  L.  Holt,  "  Recherches  s 
reproduction  des  poissona  osseux,  principalement  dans  le  boI 

Marseille,"  Ann.  Mm.  Man.  v.  (Marseilles,  1899);  (I)  Wes' 
AND  Central  Asia:  L.  Lortet,  "  PoiBSons  et  reptiles  du  lac  de 
TiMriade,"  Arch.  Mus.  d'Hist.  Nat.  Lyon,  iii.  (1883):  S.  Herzen- 
atein,  WissenschafUiehe  Rfiuliate  der  van  N.  M.  Prawalski  nach 
Central    Asien    unUrnommenert    Reisen:    Ftsche     (St    Petersburg, 


n  text,  St  Peters- 


rked  out  'the  Cyprinida  and  Salmonids  o[  the  Caucasus  (Tiflis, 
1896-J899).  (J)  Japan:  F.  Steindachner  and  L.  DSderlein, 
"  Beitrtee  lur  Kenntniss  der  Fische  Japans,"  Denhsckr.  Ak.  WUn, 
(vols.  67  and  68,  1883);  K.  Otaki,  T.  Fujita  and  T.  Higurashi, 
Fishes  of  Japan  (in  Japanese)  (Tokyo,  l()03,  in  progress).     Numerous 

Sipcrs  by  D.  S.  Jordan,  in  collaboration  with  J,  O.  Snyder.  E.  C. 
tarks,  H.  W  Fowler  and  N.  Sindo.  (K)  East  Indies:  F.  Dav, 
Tht  Fauna  of  British  India:  Fishes  <2  vols.,  London,  1889)  (chiefly 
an  abridgment  of  the  author's  Fishes  of  India);  M,  Weber,  "  Die 
SUsswasserfische  des  Indischen  Archipels,"  Zoot.  Ergebnisse  e.  Retse 
'  1   Niederl.   Ostind.   iii.   (Leiden,   1894).     Numerous  contribi 


G.  A.  Boulenger,  G.  Pfefter,  F.  Steindachner,  D,  Vincigucrra,  J, 
Pellegrin  and  E.  LOnnber^  have  published  numerous  contributions 
to  the  fish-fauna  of  tropical  Africa  in  various  periodicals.  The 
marine  fishes  of  South  Africa  have  received  special  attention  on  the 
part  of  J.  D.  F.  Gilchrist,  Marine  Investitations  in  South  Africa, 
i.and  ii.  (1898-1904),  and  new  speciea  have  been  described  by  G.  A. 
Boulenger  and  C.  T,  Regan.  (M)  North  America:  D.  S.  Jordan 
andB.Vj.EveTma.na,TheFishes oj Nortkand  MiddleAmerica(\voh., 
Washington,  1896-1900) ;  D,  S.  Jordan  and  B.  W.  Evermann, 
American  Food  and  Game  Fishes  (New  York,  190a);  D,  S.  Jordan 
and  C.  H.  Gilbert  "  The  Fishes  ot  Bering  Sea,''  in  Fur-Seals  and 
FuT-Seal  Islands  (Washington,  1899) ;  The  U.S.  Bureau  of  Fisheries 
(since  1903)  has  published  annually  a  BePort  and  a  Bulletin,  contain- 
ing a  vast  amount  of  information  on  North  American  fishes  and 
every  subject  having  a  bearing  on  the  fisheries  of  the  United  States; 
S,  E.  Meek,  "  Fresh-water  Fishes  of  Mexico,"  Field  Columb.  Mus. 
Zool.  V.  (1904).  (N)  South  America:  C.  H.  and  R.  S.  Eigenmann, 
"  A  Catalogue  of  the  Fresh-water  Fishes  of  South  America,"  Proc. 
U.S.  Nat.  Mus.  14  (Washington,  1891);  the  same  authors,  F. 
Steindachner,  G.  A.  Boulenger,  C.  Berg  and  C.  T.  Regan  have 
pubHshed  contributions  in  periodicals  on  this  fauna.  (0)  Aus- 
tralia :  j.  E.  Tenison- Woods,  Fish  and  Fisheries  of  New  South 
Wales  {Sydney,  i88a);  J.  Douglas  Ogilby,  Edible  Fishes  and  Crus- 
taceans of  Nob  Sotith  Wales  (Sydney,  1893) ;  J.  Douglas  Opiby  and 
E.  R.  WaiCe  are  authors  of  numerous  papers  on  Australian  fishes 
in  Proc.  Linn.  Soc.  N.S.  Wales  and  Rec.  Austral.  Mus.  (P)^  South 
Pacific:  D.  S.  Jordan  and  B.  W.  Evermann,  "Shore  Fishes  of 
the  Hawaiian  Islands,"  Bail.  U.S.  Fish.  Comm.  33  (1905).  (Q) 
Madagascar:  H.  E.  Sauva^,  Hisloire  physique,  naiureUe  et  politique 
de  Madagflscar.  par  A.  Graiididier,  xvi.;  Poissons  (Paris,  1891). 
(R)  Oceanic  Fishes:  G.  B.  (3oode  and  T.  H.  Bean,  Oceanic  Ichthy- 
oloty    (\\'ashinglon,   1895);    A.    GUnther,   Deep-sea    Fishes   of 

■'Challenger"  Expedition  {Loa'       '    '"   "   '■-  -  -    '■  "^ 

Fishes  of  Che  Hawaiian  Island! 

R.  Collett,  Norske  Nordhaos  Expedition:  Fiske  (Chi  _, , 

C.  F.  LQtkea,  Dijmphna-TogUts  Zoologisk-botaniske  Udbylte:  Kara- 
Havets  Fiske  (Copenhagen,  1886);  L.  Vaillant.  Expidilions  scienti- 
figiMsdu  "Travaiileur"  et  du  "Talisman":  Potssons  (Paris,  18S8);  A. 
Agassiz,  Three  Cruises  of  the  U.S.  Coast  and  Geodetic  Survey  Steamer 
"Blake"  (Boston  and  New  York,  1888);  A.  Aicock,  lUustralions 
of  the  Zoology  of  H.M.S.  "  Investigator  ".■  Fishes  (Calcutta.  1^3- 
1899,  in  progress);  A.  Aicock,  Descriptive  Catalogue  of  the  Indian 
Deep-sea  Fishes  in  the  Indian  Museum  (Calcutta,  1899,  contains 
references  to  all  the  previous  papers  of  the  author  on  the  subject); 
R.  Collett,  Sisutlats  des  campagnes  scientifiques  accompiies  par 
Albert  I'  prince  de  Monaco:  poissorts  pravenant  des  camfagius  du 
yacht  "  I'Hirondelle,"  (Monaco.  1896!;  R.  Koehler.  Risultals  scien- 
tifiques de  la  campagne  du  "  Caudan,'  (Paris.  1896);  C.  H.  Gilbert 
and  F.  Cramer,  Report  on  the  Fishes  dredged  in  Deep  Water  near 
the  Hawaiian  Islands,"  Proc.  U.S.  Nat.  Mus.  xix.  (Washington, 
1896);  C.  Ltttken,  "  Spolia  Atlantica,"  Vidensk.  Selsk.  Skr.  vii. 
andix.  (Copenhagen,  1893-1808);  C.LUtken,  Danish  Ingolf  Expedi- 
tion, ii. :  Ichthyoiogical  Results  (Copenhagen.  1898);  S.  Garman, 
"  Reports  on  an  Exploration  off  the  West  Coast  of  Mexico,  Central 
and  South  America,  and  off  the  Galapagos  Islands  in  chaise  ot 
AlexanderAgassiz.bytheU.S.  Fish  Commission  Steamer  "Albatross," 
during  1891,^'  Mem.  Mus.  Comp.  Zool.  vol.  xxiv.  (Cambridge,  U.S.A., 
1899).  (S)  Antarctic  Fishes:  G.  A.  Boulenger,  Report  on  the 
Collections  made  during  the  voyage  of  the  "  Southern  Cross  ":  Fishes 
(London,  190a) ;  L.  Dollo,  ExpidiUon  Antarcligue  BelM  (S.Y.  "  Bel- 

S'ca  ").     Poissons  (Antwerp,   1904):  E.   Lfinnberg,  Saiedish  South 
olar   Expedition:    Fishes    (Stockholm,    1905):   C.    A.   Boulenger, 
Fishes  of  the  "  Discovery  "  Antarctic  Expedition  (London,  1906). 
(G.  A.  8.) 


III.  Definition  of  the  Class  Piscxs.    Its  Fsincipal 
Divisions 

Fiahes,  constituting  the  class  Pisces,  may  be  defined  as  Cianiate 
Vertebrata,  or  Chordata,  in  which  the  anterior  portion  of  the 
central  nervous  system  is  expanded  into  a  brain  surrounded 
by  an  unsegmented  portion  of  the  axial  skeleton;  which  are 
provided  with  a  heart,  breathing  through  gills;  and  in  which 
the  limbs,  if  present,  are  in  the  form  of  fins,  as  opposed  to  the 
pentadactyle,  structure  common  to  the  other  Vertebrata.  With 
the  exception  of  a  few  forms  in  which  lungs  are  present  in  addition 
to  the  gills,  thus  enabling  the  animal  to  breathe  atmospheric 
air  for  more  or  less  considerable  periods  (Dipneusti),  all  fishes 
are  aquatic  throughout  their  existence. 

In  addition  to  the  paired  limbs,  median  fins  are  usually  present, 
consisting  of  dermal  rays  borne  by  endoskeletal  supports,  which 
in  the  more  primitive  forms  are  strikingly  similar  in  structure 
to  the  paired  fins  that  are  assumed  to  have  arisen  from  the  break- 
ing up  of  a  lateral  fold  similar  to  the  vertical  folds  out  of  which 
the  dorsal,  anal  and  caudal  fins  have  been  evolved.  The  body 
is  naked,  or  scaly,  or  covered  with  bony  shields  or  hard  spines. 

Leaving  aside  the  Ostracophori,  which  are  dealt  with  in  a 
separate  article,  the  fishes  may  be  divided  into  three  subclasses: 

I.  Cyclostomi  or  Marsipobranchii,  with  tbe  skull  imperfectly 
developed,  without  jaws,  with  a  single  nasal  aperture,  without 
paired  fins,  and  with  an  unpaired  fin  without  dermal  rays. 
Lampreys  and  hag-fishes. 

II.  Selachii  or  Chondropterygii,  with  the  skull  well  developed 
but  without  membrane  bones,  with  paired  nasal  apertures, 
with  median  and  paired  fins,  the  ventrals  bearing  prehensile 
organs  (claspers)  in  the  males.     Sharks,  skates  and  chimaeras. 

III.  Teleostomi,  with  the  skull  well  developed  and  with 
membrane  bones,  with  paired  nasal  apertures,  primarily  with 
median  and  paired  fins,  including  all  other  fishes.      (G.  A.  B.) 

IV.  Anatomy' 

The  special  importance  of  a  study  of  the  anatomy  of  fishes 
lies  in  the  fact  that  fishes  are  on  the  whole  undoubtedly  the 
most  archaic  of  existing  craniates,  and  it  is  therefore  to  them 
especially  that  we  must  look  for  evidence  as  to  the  evolutionary 
iiistory  of  morphological  features  occurring  in  the  higher  groups 
of  vertebrates. 

In  making  a  general  survey  of  the  morphology  of  fishes  it 
is  essential  to  take  into  consideration  the  structure  of  the  young 
developing  individual  (embryology)  as  well  as  that  of  the  adult 
(comparative  anatomy  in  the  narrow  sense).  Palaeontology 
is  practically  dumb  excepting  as  regards  external  form  and 
skeletal  features,  and  even  of  these  our  knowledge  must  for  long 
be  in  a  hopelessly  imperfect  state.  While  it  is  of  the  utmost 
importance  to  pay  due  attention  to  embryological  data  it  is 
equally  important  to  consider  them  critically  and  in  conjunction 
with  broad  morphological  considerations.  Taken  by  themselves 
they  are  apt  to  be  extremely  misleading. 

External  Features. — The  external  features  of  a  typical  fish 
are  intimately  associated  with  its  mode  of  life.  Its  shape  is 
more  or  less  that  of  a  spindle;  its  surface  is  covered  with  a 
highly  glandular  epidermis,  which  is  coDst«ntly  producing 
lubricating  mucus  throu^  the  agency  of  which  skin-friction 
is  reduced  to  an  extraordinary  degree;  and  finally  it  possesses 
a  set  of  remarkable  propelling  organs  or  fins. 

The  exact  shape  varies  greatly  from  the  typical  spindle  shape  with 
variations  in  the  mode  of  life;  e.g.  bottom-living  fishes  may  be 
much  flattened  from  above  downwards  as  in  the  rays,  or  from  side 
to  side  in  the  Pleuronectids  such  as  flounder,  piaice  or  sole,  or  the 
shape  may  be  much  elot^ated  aa  in  the  eels. 

Head,  Trunk  and  Tail.— In  the  body  of  the  fish  we  may  recog- 

ze  the  three  main  subdivisions  of  the  body— head,  trunk 
and  tail— as  in  the  higher  vertebrates,  but  there  is  no  definite 
narrowing  of  the  anterior  region  to  form  a  neck  such  as  occurs 

the  higher  groups,  though  a  suspicion  of  such  a  narrowing 

:urs  in  the  young  Leptdosiren. 

For  general  anatomy  ot  fishes,  see  T.'W.  Bridge.  Canibridge 
Natural  History,  and  R.  Wiedersheim,  Verd.  AnaL  der  Wirb^lkiere, 
The  latter  contains  an  excellent  bibliography.        i'^^  * 
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The  tail,  or  posUnal  region,  is  probably  a  secondary  develop- 
ment— a  prolongation  of  the  hinder  end  of  the  body  for  motor 
purposes.  Thisisindicatedbythefact  that  it  frequently  develops 
late  in  ontogeny. 

The  vertebrate,  in  coirelation  perhaps  with  its  extreme  cephaliza- 
tion,  develops  from  before  tKickwards  (except  the  alimentary  canal, 
which  develops  more  en  bloc),  there  remaining  at  the  hind  end  for  a 
prolonged  period  a  mass  of  undifferentiated  embryonic  tissue  from 
the  anterior  mde  of  which  the  definitive  tissues  arc  constantly  being 
developed.  After  development  has  reached  the  level  of  the  anus  it 
Etill  continues  backwards  and  the  tail  region  is  formed,  showing  a 
continuation  of  the  same  tissues  as  in  front,  notochord.  nerve  cord, 
gut,  myotomes.    Of  these  the  (postanal)  gut  soon  undergoes  atrophy. 

Fins. — The  fins  are  extensions  of  the  body  surface  which 
serve  for  propulsion.  To  give  the  necessary  rigidity  they  are 
provided  with  special  skeletal  elements,  while  to  give  mobility 
they  are  provided  with  special  muscles.  These  muscles,  like 
the  other  voluntary  muscles  of  the  body,  are  derived  from  the 
primitive  myotomes  and  are  therefore  segmental  in  origin.  The 
fins  are  divisible  into  two  main  categories — the  median  or 
unpaired  fin^  and  the  paired  fins. 

The  median  fins  are  to  be  regarded  as  the  more  primitive. 
The  fundamental  structure  of  the  vertebrate,  with  its  median 
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skeletal  axis  and  its  great  muscular  mass  divided  into  segments 
along  each  side  of  the  body,  indicates  that  its  primitive  method 
of  movement  was  by  waves  of  lateral  flexure,  as  seen  in  an 
Amphioxufi,  a  cyclostome  or  an  eel.  The  system  of  median 
fins  consists  in  the  first  instance  of  a  continuous  fin-fold  extend- 
ing round  the  posterior  end  of  the  body— as  persists  even  in  the 
adult  in  the  existing  Dipneusti.  A  continuous  median  fin-fold 
occurs  also  in  various  Teleosts  (many  deep-sea  Teleosts,  eels, 


by  ptmkBlDa  ol  Mom. 


&c.),  though  the  highly  spedalized  features  in  other  respects 
make  it  probable  that  we  have  here  to  do  with  a  secondary 
return  to  a  condition  like  the  primitive  one.  In  the  process 
of  segmentation  of  the  originally  continuous  fin-told  we  notice 
first  of  all  a  separation  of  and  an  increase  in  size  of  that  portion 
of  the  fin  which  from  its  position  at  the  tip  of  the  tail  region  is 
in  the  most  advantageous  position  for  producing  movements  of 
the  body.    There  is  thus  formed  tbe  caudal  fin.    In  this  region 


there  is  a  greatly  increased  uze  of  the  fin-fold — both  dorsally 
and  ventrally.  There  is  further  developed  a  highly  character- 
istic asymmetry.  In  the  original  symmetrical  or  protocercal 
{=dipkycercal)  type  of  tail  (as  seen  in  a  cyclostome,  a  Dipnoan 
and  in  most  fish  embryos)  the  skeletal  axis  of  the  body  runs 
straight  out  to  its  Up — the  tail  fold  being  equally  developed 

above    and    below    the  

axis.  In  the  highly  de- 
veloped caudal  fii  of 
tbe  majority  of  fishes, 
however,  the  fin-fold  is 
developed  to  a  much 
greater  extent  on  the 
ventral  side,  and  corre- 
lated with  this  the 
skeletal    axis   is    turned 
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upwards  as  in  the  heterocercal  tail  of  sharks  and  sturgeons.  The 
highest  stage  in  this  evolution  of  the  caudal  fin  b  seen  in  the 
Teleostean  fishes,  where  the  ventral  tail-fold  becomes  developed 
to  such  an  extent  as  to  produce  a  secondarily  symmetrical 
appearance  {komoceroal  tail,  fig.  4). 

The  sharks  have  been  referred  to  as  possessing  heterocercal 
tails,  but,  though  this  is  true  of  the  majority,  within  tliehmiteof  die 

Soup  all  three  types  of  tail-fin  occur,  from  the  protocercal  tail  of  the 
sail  Pleuracanthids  and  the  living  Chlamydosdachtu  to  the  hiehly 
developed,  practically  homocercal  tail  of  the  ancient  CladoseMtke 
(fig-  2). 

The  praecaudal  portion  of  the  fin-fold  on  the  dorsal  side  of 
the  body  becomes  broken  into  numerous  finlets  in  living  Crosso- 
pterygians,  while  in  other  fishes  it  disappears  throughout  part 
of  its  length,  leaving  only  one,  two  or  three  enlarged  portions— 
the  dorsal  fins  (fig.  4,  d.f.).  Similarly  the  praecaudal  part  of 
the  fin-fold  ventrally  becomes  reduced  to  a  single  anal  fin  (a.f.). 
occasionally  continued  backwards  by  a  series  of  finlets  (Scom- 
bridae).  In  the  sucker-fishes  {Remora,  Echentis)  the  anterior 
dorsal  fin  is  metamorphosed  into  a  sucker  by  which  the  creature 
attaches  itself  to  larger  fishes,  turtles,  &c. 

The  paired  fins — though  more  recent  developments  than 
the    median — are   yet    of    very   great    morphological   interest. 


Fmm  CmiAridf  Nalunl  BisUry.  vol.  vii.,  "  Fuho.&c.,"  by  pennbiioiiof  Meun. 
MicmiUl>D&  Co.,  Ltd. 

Fig.  4. — Tilapia  dolioi,  a  teleostean  fish,  to  illustrate  enernal 


featurea.    (Aftei 

A.  Side  view. 

B,  First  branchial  arch. 
a.f.  Anal  fin. 

c.f,  Caudal  fin. 

d.f.  Dorsal  fin. 

g.f.  Gill  lamellae. 


Boulenger.) 

g.r.  Gill  rakers. 
/./,  Lateral  line  organs. 
n.  Nasal  opening. 
p.f.  Pelvic  fin. 
p.op,  Preoperculum. 
pi.f.  Pectoral  fin. 


as  in  them  we  are  compelled  to  recognize  the  homologues  of 
the  paired  limbs  of  the  higher  vertebrates.  We  acconiingly 
dbtinguish  the  two  pairs  of  fins  as  pectoral  or  anterior  and 
pelvic  (  =  "  ventral")  or  posterior.  There  are  two  main  types 
of  paired  fin — the  archipUrygial  type,  a  paddle-like  structure 
supported  by  a  jointed  axis  which  bears  lateral  rays  and  exists 
in  an  unmodified  form  in  Neoceraiodas  alone  amongst  living 
fishes,  and  the  aclinopterygial  type,  supported  by  fine  raylike 
structures  as  seen  in  the  fins  of  any  ordinary  fish.    The  relatively 
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less  efficiency  of  the  archipterygium  and  its  predominance 
amongst  the  more  ancient  forms  of  fishes  point  to  its  being 
the  more  archaic  of  these  two  types. 

In  the  less  higlily  specialized  groups  of  fishes  the  pectoral 
fins  are  close  behind  the  head,  the  pelvic  fins  in  the  region  oE  the 
cloacal  opening.  In  the  more  specialized  forms  the  pelvic 
fins  frequently  show  a  more  or  less  extensive  shifting  towards 
the  head,  so  that  their  position  is  described  as  thoracic  'fig.  4) 
or.jugular  {Gadvs — cod,  haddock,  &c.,  fig.  5). 


j.if-<^»l^;;.*.-* 


Fig.  5. — Burbot  {Lola  vulgarii),  with  jugular  ventral  fins. 

The  median  fin,  especially  in  its  caudal  section,  is  the  main  propel- 
ling Oi^an:  the  paired  fins  in  the  majority  of  fishes  serve  for  balanc- 
ing. In  the  Dipneuati  the  paired  fins  are  used  for  clambering  about 
amidst  vegetation,  much  in  the  same  fashion  as  the  limbs  of  Urodeles. 
In  Ceralodus  they  also  function  as  paddles.  In  various  Teleosts 
the  pectoral  fins  have  acquired  secondarily  a  leg-like  function,  being 
uaea  for  creeping  or  skipping  over  the  mud  [Periophthaimiii ;  cf.  also 
Trigtoids,  Scorpaenids  and  Pediculati).  In  the  "  flying  "  fishes  the 
pectoral  fins  are  greatly  enlarged  and  are  used  as  aeroplanes,  their 
quivering  movements  frequently  giving  a  (probably  erroneous) 
impression  of  voluntary  flapping  movements.  In  the  gobies  and 
lumpsuckers  {Cyclopundae)  the  pelvic  fins  are  fused  to  form  an 
adhesive  sucker;  in  the  Gotnesocidas  they  take  part  in  the  formation 
of  a  somewhat  similar  sucker. 

The  evolutionary  history  of  the  paired  limbs  forms  a  fascinating 
chapter  in  vertebrate  mori^ol(»y.  As  regards  their  origin  two 
hypotheses  have  attracted  special  attention:  (i)  that  enunciated  by 
(j^enbaur,  according  to  which  the  limb  is  a  modified  gill  septum, 
and  (2)  that  supported  by  James  K.  Thacher,  F.  M.  Balfour,  St 
GeorKe  Mivart  and  others,  that  the  paired  fins  are  persisting  and 
modified  portions  of  a  once  continuous  fin-fold  on  each  side  of  the 
body.  Tne  majority  of  morpholtwists  are  now  inclined  to  accept 
the  second  of  these  views.  Each  has  been  supported  by  plausible 
arguments,  for  which  reference  must  be  made  to  the  literature  of  the 
subject.'  Both  views  rest  upon  the  assumed  occurrence  of  stages  for 
the  existence  of  which  there  is  no  direct  evidence,  viz.  in  the  case  of 
(l)  tranffltional  stages  between  gill  septum  and  Limb,  and  in  the  case 
of  (3)  a  continuous  lateral  fin-fold.  (There  is  no  evidence  that  the 
lateral  row  of  spines  in  the  acanthodian  ClimaHus  has  any  other 
than  a  defenave  significance.)  In  the  opinion  of  the  writer  of  this 
article,  such  assumptions  are  without  justification,  now  that  our 
knowledge  of  Dipnoan  and  Crossopterygian  and  Urodele  embryolc^y 
points  towards  the  former  possession  oy  the  primitive  vertebrate 
of  a  series  of  projecting,  voluntarily  movable,  and  hence  potentially 
motor  structure  on  each  side  of  the  body.  It  must  be  emphasized  that 
these  — the  true  external  gills — are  the  otUy  organs  known  actually  to 
exist  in  vertebrates  which  m^ht  readily  be  transformed  into  limbs. 
When  insuperable  objections  are  adduced  to  this  having  actually 
taken  place  in  the  course  of  evolution,  it  will  be  time  enough  to  fall 
back  upon  purely  hypothetical  ancestral  structures  on  which  to 
base  the  evolutionary  history  of  the  limbs. 

The  ectoderm  covering  the  general  surface  is  highly  glandular. 
In  the  case  of  the  Dipneusti,  fiask-shaped  multicellular  glands 
like  those  of  Amphibians  occur  in  addition  to  the  scattered 
gland  cells. 

A  diaracterirtic  feature  of  glandular  activity  is  the  production  of 
a  slight  electrical  disturbance.  In  the  case  of  Malopierurus  this 
elsewhere  subsidiary  function  of  the  skin  has  become  so  exaggerated 
as  to  lead  to  the  conversion  of  the  skin  of  each  ade  of  the  body  into 
a  powerful  electrical  oi^n.'  Each  of  these  consists  of  some  two 
million  small  chambers,  each  containing  an  electric  disk  and  all 
deriving  their  nerve  supply  from  the  branches  of  a  single  ena 

's  cylinder.     This  takes  its  origin  from  a  gigantic  ganglii 

jated  latero-dorsally  '    ''        ..    ^      . 

first  and  second  spinal  i 

Cement  Ogcfw.— The  larvae  of  certain  Teleostomes  and 
Dipnoans  possess  special  glandular  organs  in  the  head  region 
for  the  secretion  of  a  sticky  cement  by  which  the  young  fish  is 
able  to  attach  itself  to  water-plants  or  other  objects.  As  a  rule 
these  are  ectodermal  in  origin;  i.g.  in  Lepidosiren  and  Prolo- 
pUrus*  the  crescentic  cement  organ  lying  ventrally  behind  the 

'  Cf.  J.  Graham  Kerr.  Proc.  Camb.  Pkil.  Sec.  x.  227. 

'  For  electric  organs  see  W.  Biedermann,  Eiectro-Physiohty. 

'  J.  Graham  Kerr,  Quart.  Jourtt.  Micr.  Sot.  vol.  xlvi. 
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mouth  consists  of  a  glandular  thickening  of  the  deep  layer  of 
the  eetodemi.  In  young  ganoid  fishes  preoral  cement  organs 
occur.  In  Crossopterygians  there  is  one  cup-shaped  structure 
on  each  side  immediately  in  front  of  the  mouth.  Here  the 
glandular  epithelium  is  endodennal,  developed*  as  an  outgrowth 
from  the  wall  of  the  alimentary  canal,  closely  resembling  a  gill 
pouch.  In  Amia^  the  same  appears  to  be  the  case.  In  a  few 
Teleosts  similar  organs  occur,  e.g.  Sarcodaces,  Hyperopisus,* 
where  so  far  as  is  known  they  are  ectodermal. 

Photogenic  Organs. — The  slimy  secretion  produced  by  the 
epidermal  glands  of  fishes  contains  in  some  cases  substances 
which  apparently  readily  imdergo  a  slow  process  of  oxidation, 
giving  out  light  of  low  wave-length  in  the  process  and  so  giving 
rise  to  a  phosphorescent  appearance.  In  many  deep-sea  fishes 
this  property  of  producing  light-emitting  secretion  has  under- 
gone great  development,  leading  to  the  existence  of  definite 
photogenic  organs.  These  vary  much  in  character,  and  much 
remains  to  be  done  in  working  out  their  minute  structure.  Good 
examples  are  seen  in  the  Teleostean  family  Scopdidae,  where 
they  form  brightly  shining  eye-like  spots  scattered  about  the 
surface  of  the  body,  especially  towards  the  ventral  side. 

External  GUIs. — In  young  Crossopterygians  and  in  the  young 
Protopierus  and  Lepidosiren  true  external  gills  occur  of  the  same 
morphological  nature  as  those  of  Urodele  amphibians.  In 
Crossopterygians  a  single  one  is  present  on  each  side  on  the 
hyoid  arch;  in  the  two  Dipnoans  mentioned  four  arc  present 


Budgett.) 

on  each  side — on  visceral  arches  III.,  I\".,  V.  and  VI.  (It  may 
be  recalled  that  in  Urodeles  they  occur  on  arches  III.,  IV.  and  V., 
with  vestiges'  on  arches  I.  and  II.).  Each  external  gill  develops 
as  a  projection  of  ectoderm  with  mesodermal  core  near  the  upper 
end  of  its  visceral  arch;  the  main  aortic  arch  is  prolonged  into 
it  as  a  loop.  When  fully  developed  it  is  pinnate,  and  is  provided 
with  voluntary  muscles  by  which  it  can  be  moved  freely  to 
renew  the  water  in  contact  with  its  respiratory  surface.  In 
the  case  of  Polypterns  a  short  rod  of  cartilage  projects  from  the 


hyoid  arch  into  the  base  of  the  external  gill.  Their  o 
with  identical  main  features  in  the  three  groups  mentioned 
indicates  that  the  external  gills  are  important  and  archaic  organs 
of  the  vertebrata.  Their  non-occurrence  in  at  least  some  of 
the  groups  where  they  are  absent  is  to  be  explained  by  the 
presence  of  a  large  vascular  yolk  sac,  which  necessarily  fulfils 
in  a  very  efficient  way  the  respiratory  function. 

Alimtnlary  Canal. — The  alimentary  canal  forms  a  tube  tra- 
versing the  body  from  mouth  to  cloacal  opening.  Corresponding 
with  structural  and  functional  differences  it  is  for  descriptive 

*  J.  Graham  Kerr,  Tke  Budget!  Memorial  Volume. 

'J.  Phelps,  Science,  vol.  N.S.  ix.  p.  366;  J.  Evcleshymer  and 
Wilson.  Amer.  Joum.  Anat.  v.  (1906)  p.  154. 

"  ".  S.  Budgett,  Trans.  Zool.  Soc.  Lond.  xvi.,  190!,  p.  130. 
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putposes  divided  into  the  folloTring  legiona — (i)  Buccal  cavity 
or  mouth  cavity,  (z)  Pharynx,  (3)  Oesophagus  or  gullet,  (4) 
Stomach,  (5)  Intestine,  and  (6)  Cloaca.  The  buccal  cavity  or 
mouth  cavity  is  morpbologicalty  a  stomodaeum,  t.e.  it  represents 
an  inpushing  of  the  external  surface.  Its  opening  to  the  exterior 
is  wide  and  gaping  in  the  embryo  in  certain  groups  (Selachians 
and  Crossopterygians),  and  even  in  the  adult  among  the  Cyclo- 
stomata,  but  in  the  adult  Gnathostome  it  can  be  voluntarily 
_  opened  and  shut  in  correlation 

with  the  presence  of  a  hinged 
jaw  apparatus.  The  mouth 
opening  is  less  or  more  ventral 
in  position  in  Cvclostomes  and 
Selachians,  while  in  Dipnoans 
and  Teleostomes  it  is  usually 
terminal. 

In  certain  cases  (e.g.  Lepido- 
sirtttY  the  buccal  cavity  arises 
by  secondary  excavation  with- 
out any  actual  pushing  in  of 
ectoderm. 

It  is  highly  characteristic 
gf  the  vertebra t a  that  the 
pharynx — the  portion  of  the 
alimentary  canal  immediately 
behind  the  buccal  cavity— 
communicates  with  the  ex- 
terior by  a  series  of  paired 
clefts  associated  with  the 
function  of  respiration  and 
known  as  the  visceral  clefts. 
It  13  especially  characteristic 
of  fishes  that  a  number  of 
these  clefts  remain  open  as 
I    7^  't'^^cII         functional  breathing  organs  in 

ffc   \\  ea    (\}^\^h.a       The  visceral  clefts  arise  as 

hollow  pouches  (or  at  first  solid 

Jr^  •*£TS*»T'Si£rS  praJKtions)  of  the  endodem. 

VhcmVivibCo..  Ltd.).    Aha  Bob,  Mr-  Each   pouch  fuses  with   the 

^^.  z-fa^  (by  ixnotaio-  of  6««.v  ^t„d^^„  „t  its  outer  end  and 

Fig.  8. — Digrams  to  illustrate  then  becomes  perforated  so  as 
the  relationa  of  branchial  clefts  and  to  form  a  free  communication 


ICHHTYOLOGY 


253 


^M 


pharynx 

and  a  Teleoet  (B) ;  1 , 3,  Su 

chial  septa. 

b.c.  Opercular  cavity. 

h.t.  Respiratory  lamellat 
c,  Cflclom. 


iy.a,  Hypid  arch. 
Ay.c,  Hyobranchia!  cleft. 
I.J,  Valvular  outw  edge  of  g 

n,  Nasal  ^leitiue. 
OM,  Oesophagus. 
op.  Operculum. 
\q,  Palato  quadrate  cartilage. 
_'*,  Pharynx. 
tp.  Spiracle. 


between  pharynx  and 

The  mesenchymal  Otis  pack- 
ing tissue  between  consecu- 
tive clefts  forms  the  visceral 
arches,  and  local  condensation 
within  each  gives  rise  to  im- 
portant skeletal  elements — to 
which  the  name  visceral  arches 
is  often  restricted.  From  the 
particular  skeletal  structures 
which  develop  in  the  visceral 
p^q,  Palato  quadrate  cartilage.  arches  bounding  it  the  anterior 
?*,  Pharynx.  (,]gft ;,  known  as  the  hyoman- 

dibular  cleft,  the  next  one  as 
hyobranchial.  In  common  usage  the  hyomandibular  cleft  is 
called  the  spiracle,  and  the  series  of  clefts  behind  it  the  branchial 
clefts. 

The  typical  functional  gill  cleft  forms  a  vertical  slit,  having  on 
each  side  a  gill  septum  which  separates  it  from  its  neighbours 
in  the  series.  The  lining  of  the  gill  cleft  possesses  over  a  less  or 
greater  extent  of  its  area  a  richly  developed  network  of  capillary 
blood-vessels,  through  the  thin  covering  of  which  the  respiratory 
exchange  takes  place  between  the  blood  and  the  water  which 
washes  through  the  gill  cleft.  The  area  of  respiratory  surface 
tends  to  become  increased  by  the  development  of  outgrowths. 
Frequently  these  lake  the  form  of  regular  plate-like  structures 
known  as  gill  lamellae.  In  the  Selachians  these  lamellae  are 
Strap-like  structures  {Elasmobranck)  attached  along  nearly  their 

'  J.  Graham  Kerr,  Quart.  Joum.  Micr.  Set.  xlvi.  423. 


whole  length  to  the  gill  septum  as  shown  in  fig.  8,  A.  In  tb* 
Holocephali  and  in  the  sturgeon  the  outer  portions  of  the  gill 
septa  have  disappeared  and  this  leads  to  the  condition  seen  in 
the  higher  Teleostomes  (fig.  8,  B),  where  the  whole  of  the  septum 
has  disappeared  except  its  thick  inner  edge  containing  the 
skeletal  arch.  It  follows  that  in  these  higher  Teleostomes— 
including  the  ordinary  Teleosts — the  gill  lamellae  are  attached 
only  at  their  extreme  inner  end. 

In  the  young  of  Selachians  and  certain  Teleosts  (e.g.  Gymnarckus 
and  Helerctis)'  the  gill  lamellae  are  prolonged  as  fi&ments  which 
project  freely  to  the  exterior.  These  must  not  be  confused  with 
true  external  gills. 

The  partial  atrophy  of  the  gill  septa  in  the  Teleostomes  pro- 
duces an  important  change  in  their  appearance.  Whereas 
in  the  Selacbian  a  series  of  separate  gill  clefts  is  seen  in  external 
view  each  covered  by  a  soft  valvular  backgrowth  of  its  anterior 
lip,  in  the  Teleostean  fish,  on  the  other  band,  a  single  large 
opening  is  seen  on  each  side  (opercular  opening)  covered  over  t>y 
the  enormously  enlarged  valvular  fiap  beloEiging  to  the  anterior  lip 
of  the  hyobranchial  cleft.  TThis  flap,  an  outgrowth  of  the  hyoid 
arch,  b  known  as  the  operculum. 

In  the  Teleostomi  there  are  usually  five  functional  clefts,  but 
these  are  the  survivors  of  a  formerly  greater  number.  Evidence 
of  reduction  is  seen  at  both  ends  of  the  series.  In  front  of  the 
first  functional  cleft  (the  hyobranchial)  there  is  laid  down 
in  the  embryo  the  rudiment  of  a  spiraciilar  deft.  In  the  less 
highly  organized  fishes  this  survives  in  many  cases  as  an  open 
cleft. 

In  many  sharks  and  in  stureeons  the  spiracle  forms  a  conspicuous 
opening  juit  behind  the  eye.  In  rays  and  skates,  which  are  rnodified 
in  correlation  with  their  ground  feeding  habit,  the  spiracle  is  a  large 
opening  which  durii^  the  great  widening  out  of  tne  body  during 
development  comes  to  tie  situated  on  tue  dorsal  side,  while  the 
branchial  clefts  come  to  be  ventral  in  position.     In  existing  Crosso- 

fterygians  the  spiracle  is  a  slit-like  openiiw  on  the  dorsal  side  of  the 
ead  which  can  be  opened  ordosed  at  wilH  In  Dipneusti.as  in  the 
higher  Teleostomes,  the  spiracle  is  found  as  an  embryonic  rudiment, 
but  in  this  case  it  gives  rise  in  the  adult  to  a  remaricable  sense  oi^an 
lA  problematical  function.* 

Traces  of  what  appear  to  be  pre-spiracular  clefts  exist  in 
the  embryos  of  various  forms.  Perhaps  the  most- remarkable 
of  these  is  to  be  found  in  the  larval  Crossopterygian,  *  and  ap- 
parently also  in  Amia^  at  least,  amongst  the  other  ganoids, 
where  a  pair  of  entodermal  pouches  become  cut  ofF  from  the 
main  entoderm  and,  establishing  an  opening  to  the  exterior, 
give  rise  to  the  lining  of  the  cement  organs  of  the  larva. 
Posteriority  there  is  evidence  that  the  extension  backwards  of  the 
series  of  gill  clefts  was  much  greater  in  the  primitive  fishes.  In 
the  surviving  sharks  (Chhmydosetachus  and  Notidanus  dttereus), 
there  still  exist  in  the  adult  respectively  six  and  seven  branchial 
clefts,  white  in  embryonic  Selachians  there  are  frequently 
to  be  seen  pouch-like  outgrowths  of  entoderm  apparently  repre- 
senting rudimentary  gill  pouches  but  which  never  develop. 
Further  evidence  of  the  progressive  reduction  in  the  series  of 
clefts  is  seen  in  the  reducrion  of  their  functional  activity  at  the 
two  ends  of  the  series.  The  spiracle,  even  where  persisting 
in  the  adult,  has  lost  its  gill  lamellae  either  entirety  or  excepting 
a  few  vestigial  lamellae  forming  a  "  pseudobranch  "  on  its 
anterior  wall  (Selachians,  sturgeons).  A  similar  reduction 
afi'ects  the  lamellae  on  the  anterior  wall  of  the  hyobranchial 
cleft  {except  in  Selachians)  and  on  the  posterior  wall  of  the  last 
branchial  cleft. 

A  pseudobranch  is  frequently  present  in  Teleostomes  on  the  anter- 
ior wall  ot  the  hyobranchial  cleft,  i.e.  on  the  inner  or  posterior  face 
of  the  operculum.  It  is  believed  by  some  morphologists  to  belong 
really  to  the  cleft  in  front.* 

Ph^ofcity. — The  phytogeny  of  the  gill  clefts  or  pouches  is  un- 
certain. The  only  organs  of  vertebrates  comparable  with  them 
morphologically  are  the  enterocoelic  pouches  of  the  entoderm  which 


'J.  S.  Bu(^tt,  op.  eit. 
'  W.  E.  i^r,  Altai.  Aia.,  1905,  S.  298. 
*  J.  Graham  Kerr,  The  Budiett  Mmtoriai  Koteme. 
'J.   Phelps,  Science,  vol.   N.S.  ii.  p.  366;  J.  Eycleshymei  and 
Wilson,  Amer.  Joum.  Anat..  v.  1906,  p.  154. 
'  F.  Maurer,  Morpkoi.  Jahtb.  tx.,  (8S4, S.  239, and xiv.,  1688, S.  175. 
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This  is  indicated  by  the  tact  that  they  appear 
lined  by  an  ingrowtn  of  ectoderm.  This  suggests  that  there  may  have 
been  a  spreading  inwards  of  respiratory  surface  from  the  external 
gills.  It  is  conceivable  that  before  their  walls  became  directly 
respiratory  the  gill  clefts  served  for  the  pumping  of  fresh  water  over 
the  external  gills  at  the  bases  of  which  they  lie. 

Lung. — As  in  the  higher  vertebrates,  there  develops  in  all 
the  main  groups  of  gnathostomatous  &shes,  except  the  Selachians, 
an  outgrowth  of  the  pharyngeal 
wall  intimately  associated  with 
gaseous  interchange.  In  the 
Crossopterygians  and  Dipnoans 
this  pharyngeal  outgrowth  agrees 
exactly  in  its  midventral  origin 
and  in  its  blood-supply  with  the 
lungs  of  the  higher  vertebrates, 
and  there  can  be  no  question 
about  its  being  morphologically 
the  same  structure  as  it  is  also  in 
function. 

In  the  Crossopterreian  the  ven- 
trally  placed  stit-lilK  glottis  leads 
into  a  common  chamber  produced 
anteriorly  into  two  horns  and 
continued  backwards  into  two 
These  are  smooth,  thi 


the 


__„_.  one  small,  the  left  very  large 
and  extendii^  to  the  hind  end  of 
the  splanchnocoele.  In  the  Dip- 
noans  the  lung  has  taken  a  dorsal 
position  close  under  the  vertebral 
column  and  above  the  splanchno- 
coele. Its  walls  are  sacculated, 
almost  spongy  in  Lepidosirm  and 
Froloptervs,  so  as  to  give  increase 
to  the  respiratory  surface.  In 
Nexeraiodus  (fig.  9)  an  indication  of 
division  into  two  halves  is  seen  in 
the  presence  of  two  prominent 
longitudinal  ridges,  one  dorsal  and 
one  ventral.  In  LepidoHfen  and 
Froloptervs  the  organ  is  completely 
divided  except  at  ita  anterior  end 
into  a  right  and  a  left  lung.  The 
anterior  portion  of  the  lung  or  lungs 
is  connected  with  the  median  ven- 
tral glottis  by  a  short  wide  vesti- 
bule which  ties  on  the  right  side  of 
the  oesophagus.] 

In    the    Teleostei    the    repre- 
sentative of  the  lung,  here  termed 
the   swimbladder,    has    for    its 
predominant  function  a  hydro- 
static one;   it    acts  as   a   float. 
It  arises  as  a  diverticulum  of  the 
gut-wall    which    may    retain    a 
tubular  connexion  with  the  gut 
(physostomatous     condition)     or 
may  in  the  adult  completely  lose 
such  connexion  {physodislic) .    It 
shows    two    conspicuous    differ- 
ences  from   the   lung  of  other 
forms:  (i)  it  arises  in  the  young 
fish  as  a  dorsal  instead  of  as  a 
ventral  diverticulum,  and  (a)  it 
Fig.  9.— Lung  o^Neoceralodus,  derives  its  blood-supply  not  from 
opened  in  its  lower  half  to  show  the  sixth  aortic  ardi  but  from 
its  cellular  pouches,    o.  Right  branches  of  the  dorsal  aorta. 
Sd.e^^'p;dmo.^r?'S^      The*  differences  are  held    by 
r  Art'eriaf-  brc:^"^3^;  ^\  ^y^^  "e  sufficient  to  invalidate 
rWinhairiiB     nrvnivl    tn   alinw  ^hc    homologizing    of    the    swim- 
O^haeus.   opened   to  show  bladder  with  the  fui^.   ThefoUow- 
»"        *■'  ing  facta,  however,  appear  to  do 

away  with  the  force  of  auch  a  contention,  (l)  In  the  Dipneusti 
{e.g.  Neoceratodus)  the  lung  apparatus  has  acquired  a  dorsal  posi- 
tion, but  its  connexion  with  the  mid-ventral  glottis  is  asymmetrical, 
passing  round  the  right  side  of  the  gut.    Were  the  predominant 


function  of  the  lung  in  such  a  form  to  become  hydrostatic  we 
might  expect  the  course  of  evolution  to  lead  to  a  shifting  of  the 
glottis  dorsalwards  so  as  to  bring  it  nearer  to  the  definitive 
situation  of  the  lung.  (2)  In  Erythrinus  and  other  Chaiacinids 
the  glottis  is  not  mid-ventral  but  decidedly  lateral  in  position, 
su(s:esting  either  a  retention  of.  or  a  return  to,  ancestral  stages  in  the 
dorsalward  migration  of  the  glottis.  (3)  The  blood-supply  of  the 
Teleostean  swimbladder  is  from  branches  of  the  dorsal  aorta,  which 
may  be  distributed  over  a  long  anteroposterior  extent  of  that  vessel. 
Embryolo^,  however,  shows  that  the  swimbladder  arises  as  a  local- 
ized diverticulum.  It  follows  that  the  blood-supply  from  a  long  stretch 
of  the  aorta  can  hardly  be  primitive.  We  should  ratherexpect  the 
primitive  blood-supply  to  be  from  the  main  arteries  of  the  pharyngeal 
wall,  i.e.  from  the  Binder  aortic  arch  as  is  the  case  with  the  lungs  of 
other  forms.    Now  in  Amia  at  least  we  actually  find  such  a  blood- 


iply,  there  being  here  a  pulmonary  artery  corresponding  with  that 
lung- possessing  forms.     Takine  these  points  into  considerr^"- 
valid  reason  for  doubting  that  in  lung  and  s 


supt-.,, „ r , , , 

in  lung- possessing  forms.     Takine  these  points  into  consideration 
there  seems  no  valid  reason  for  doubting  that  in        „ 
bladder  we  are  dealing  with  the  same  morpbolt^cal  structure. 

Function. — In  the  Crossopterygians  and  Dipnoans  the  lung 
is  used  for  respiration,  while  at  the  same  time  fulfilling  a  hydro- 
static fimction.  Amongst  the  Actinopterygians  a  few  forms 
still  use  it  for  respiration,  but  its  main  function  is  that  of  a  float. 
In  connexion  with  this  function  there  exists  an  interesting 
compensatory  mechanism  whereby  the  amount  of  gas  in  the 
swimbladder  may  be  diminished  (by  absorption),  or,  on  the 
other  hand,  increased,  so  as  to  counteract  alterations  in  specific 
gravity  produced,  e.g.  by  change  of  pressure  with  change  of 
depth.  This  mechanism  is  specially  developed  in  physocUstic 
forms,  where  there  occur  certain  glandular  patches  ("  red  glands  ") 
in  the  lining  epithelium  of  the  swimbladder  lichly  stuSed 
with  capillary  blood-vessels  and  serving  apparently  to  secrete 
gas  into  the  swimbladder.  That  the  gas  in  the  swimbladder 
is  produced  by  some  vital  process,  such  as  secretion,  is  already 
indicated  by  its  composition,  as  it  may  contain  nearly  90% 
of  oxygen  in  deep-sea  forms  or  a  similar  proportion  of  nitrogen 
in  fishes  from  deep  lakes,  i.e.  its  composition  is  quite  different 
from  what  it  would  be  were  it  accumulated  within  the  swimbladder 
by  mere  ordinary  diffusion  processes.  Further,  the  formation 
of  gas  is  shon'n  by  experiment  to  be  controlled  by  branches  of 
the  vagus  and  sympathetic  nerves  in  an  exactly  similar  fashion 
to  the  secretion  of  saliva  in  a  salivary  gland.  (See  below  for 
relations  of  swimbladder  to  ear). 

Of  the  important  non-respiratory  derivatives  of  the  pharyn- 
geal wall  (thyroid,  thymus,  poatbranchial  bodies,  &c.),  only 
the  thyroid  calls  for  special  mention,  as  important  dues  to  its 
evolutionaiy  history  are  afforded  by  the  lampreys.  In  the 
larval  lamprey  the  thyroid  develops  as  a  longitudinal  groove 
on  the  pharyngeal  floor.  From  the  anterior  end  of  this  groove 
there  pass  a  pair  of  peripharyngeal  ciliated  tracts  to  the  dorsal 
side  of  the  pharynx  where  they  pass  backwards  to  the  hind 
end  of  the  pharynx.  Morphologically  the  whole  apparatus 
corresponds  dosely  with  the  endostyle  and  peripharyngeal  and 
dorsal  ciliated  tracts  of  the  pharynx  of  Ampkioxut.  The  corre- 
spondence extends  to  function,  as  the  open  thyroid  groove 
secretes  a  sticky  mucus  which  passes  into  the  pharyngeal  cavity 
for  the  entanglement  of  food  particles  exactly  as  in  Ampkioxus. 
Later  on  the  thyroid  groove  becomes  shut  o5  from  the  pharynx; 
its  secretion  now  accumulates  in  the  lumina  of  its  interior  and 
it  functions  as  a  ductless  gland  as  in  the  Gnathostomata.  The 
only  conceivable  explanation  of  this  developmental  history 
of  tbe  thyroid  in  the  lamprey  is  that  it  is  a  repetition  of  phylo- 
genetic  history. 

Behind  the  pharynx  comes  the  main  portion  of  the  alimentary 
canal  concerned  with  the  digestion  and  absorption  of  the  food. 
This  forms  a  tube  varying  greatly  in  length,  more  elongated 
and  coiled  in  the  higher  Teleostomes,  shorter  and  stnughter 
in  the  Selach^ns,  Dipnoans  and  lower  Teleostomes.  The 
oesophagus  or  gullet,  usually  forming  a  short,  wide  tube,  leads 
into  the  glandular,  more  or  less  dilated  stomach.  This  b 
frequently  in  the  form  o£  a  letter  J,  the  longer  limb  being  con- 
tinuous with  the  gullet,  the  shorter  with  the  mtestine.  The 
curve  of  the  J  may  be  as  in  Folypterus  and  the  perch  produced 
backwards  into  a  large  pocket.  The  intestine  is  usually  marked 
oS  from  the  stomach  by  a  ring-like  sphincter  muscle  forming  the 
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pyloric  valve.  In  the  lower  gnatbostoinatous  fishes  (Selachians, 
Ciossopterygians,  Dipnoans,  sturgeons)  the  intestine  possesses 
the  highly  characteristic  spiral  valve,  a  shelf-tike  projection 
into  its  lumen  which  pursues  a  ^iral  course,  and  along  the  turns 
of  which  the  food  passes  during  the  couise  of  digestion.  From 
its  universal  occurrence  in  the  groups  mentioned  we  conclude 
that  it  is  a  structure  of  a  very  archaic  type,  once  characteristic 
of  ancestral  Gnathostomata ;  a  hint  as  to  its  morphological  signifi- 
cance is  given  by  its  method  of  development,'  In  an  early 
stage  of  development  the  intestinal  rudiment  is  coiled  into  a 
spiral  and  it  is  by  the  fusion  together  of  the  turns  that  the  spiral 
valve  arises.  The  only  feasible  explanation  of  this  peculiar 
method  of  development  seems  to  lie  in  the  assumption  that  the 
ancestral  gnathostome  possessed  an  elongated  coiled  intestine 
which  subsequently  became  shortened  with  a  fusion  of  its  coils. 
In  the  higher  fishes  the  spiral  valve  has  disappeared — being 
still  found,  however,  in  a  reduced  condition  in  Amia  and  Lept- 
dosteus,  and  possibly  as  a  faint  vestige  in  one  or  two  Teleosts 
(certain  Clupeidae*  and  Salmonidae') .  In  the  majority  of  the 
Teleosts  the  absence  of  spiral  valves  is  coupled  with  a  secondary 
elongation  of  the  intestinal  region,  which  in  extreme  cases 
(Lorkariidae)  may  be  accompanied  by  a  secondary  spiral  coiling. 

The  terminal  part  of  the  alimentary  canal — the  cloaca — is 
characterized  by  the  fact  that  into  it  open  the  two  kidney  ducts. 
In  Teleostomes  the  cloaca  is  commonly  flattened  out,  so  that 
the  kidney  ducts  and  the  alimentary  canal  come  to  open  in- 
dependently on  the  outer  surface. 

The  lining  of  the  alimentary  canal  is  throughout  the  greater 
part  of  its  extent  richly  glandular.  And  at  certain  points  local 
enlargements  of  the  secretory  surface  take  place  so  as  to  form 
glandular  diverticula.  The  most  ancient  of  these  as  indicated 
by  its  occurrence  even  in  Amphioxus  appears  to  be  the  liver, 
which,  originally — as  we  may  assume— mainly  a  digestive 
gland,  hasin  the  existing  Craniates  developed  important  excretory 
and  glycogen-storing  functions.  Arising  in  the  embryo  as  a 
simple  caecum,  the  hver  becomes  in  the  adult  a  compact  gland  of 
very  large  size,  usually  bi-lobed  in  shape  and  lying  in  the  front 
portion  of  the  splanclmocoele.  The  stalk  of  the  liver  rudiment 
becomes  drawn  out  into  a  tubular  bile  duct,  which  may  become 
subdivided  into  branches,  and  as  a  rule  develops  on  its  course 
a  pocket-like  expansion,  the  gall-bladder.  This  may  hang  freely 
in  the  splanchnocoele  or  may  be,  as  in  many  Selachians,  imbedded 
in  the  liver  substance. 

The  pancreas  also  arises  by  localized  bulging  outwards  of  the 
intestinal  hning — there  being  conrmionly  three  distinct  rudiments 
in  the  embryo.  In  the  Selachians  the  whitish  compact  pancreas 
of  the  adult  opens  into  the  intestine  some  little  distance  behind 
the  opening  of  the  bile  duel,  but  in  the  Teleostomes  it  becomes 
involved  in  the  liver  outgrowth  and  mixed  with  its  tissue,  being 
frequently  recognizable  ooly  by  the  study  of  microscopic  sections. 
In  the  Dipnoans  the  pancreatic  rudiment  remains  imbedded 
in  the  wall  of  the  intestine:  its  duct  is  united  with  that  of  the 
liver. 

Pyloric  Caeca. — In  the  Teleostomi  one  or  more  glandular 
diverticula  commonly  occur  at  the  commencement  of  the 
intestine  and  are  known  as  the  pyloric  caeca.  There  may  be 
a  single  caecum  (crossopterygians,  Ammodytes  amongst  Teleosts) 
or  there  may  be  nearly  two  hundred  (mackerel).  In  the  sturgeons 
the  numerous  caeca  form  a  compact  gland.  In  several  famihes 
of  Teleosts,  on  the  other  hand,  there  is  no  trace  of  these  pyloric 
caeca. 

In  Selachians  a  small  glandular  diverticulum  known  as  the 
rectal  gland  opens  into  the  terminal  part  of  the  intestine  on  its 
dorsal  side. 

Coelomic  Organs. — TTie  development  of  the  mesoderm  in  the 
restricted  sense  (mesothelium)  as  seen  in  the  fishes  (lamprey, 
Lepidosiren,  Protopterus,  Polypterus)  appears  to  indicate  beyond 
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doubt  that  the  mesoderm  segments  of  vertebrates  are  really 
enterocoeUc  pouches  in  which  the  develc^ment  of  the  lumen 
b  delayed.  Either  the  inner,  or  both  inner  and  outer  (e.g. 
Lepidasiren)  walls  of  the  mesoderm  segment  pass  through  a 
myoepithelial  condition  and  give  rise  eventually  to  the  great 
muscle  segments  (myomeres,  or  myotomes)  which  lie  in  series 
on  each  side  of  the  trunk.  In  the  fishes  these  remain  distinct 
throughout  life.  The  fins,  both  median  and  paired,  obtain 
their  musculature  by  the  ingrowth  into  them  of  muscle  buds 
from  the  adjoining  myotomes. 

Electrical  Organs.^— It  is  characteristic  of  muscle  that  at  the 
moment  of  contraction  it  produces  a  slight  electrical  disturl>ance. 
In  certain  fishes  definite  tracts  of  the  musculature  show  a  reduc- 
tion   of    their    previ- 
ously   predominant  i 
function    of     contrac- 
tion   and    an    increase 
of      their      previously 
subsidiary  function  of 
producing        dectrical 
disturbance;    so     that 

the  latter  function  is  f 

now  predominant. 

In  the  skates  (Saia) 
the  electrical  organ  is 
a  fusiform  structure 
derived  from  the  lateral 
musculature  of  the 
tail;  in  Gymnctus — the 
electric  eel — and  in 
Mormyrus   it    forms   a 


occupying  the  place  of 
the  ventral  halves  of 
the  myotomes  along 
nearly  the  whole  lenxth 
of  the  body;  in  Tor- 
pedo it  forms  a  large, 
somewhat  kidney- 
shaped  structure  as  p^^^  GMmbaur,  Unlfsuchiiittin  or  vtnltkk. 
Viewed  from  above  ^^^  ^  WvMtiat.  by  peimLieio  of  Wlhehn 
lyiDc  on  each  side  of  the  F.ngrlnnnii. 

head  and   derived  from  f,(._  jo.—View  of  Torpedo  from  the  dorsal 
tne   musculature  01  tne     ^-jj^.   the  electric  orgaoB  are  exposed, 
anterior  visceral  arcnea.      ,   r-      l     ■ 
In    Torpedo  the  nerve-      '■  J.      """l  . 
supply  IS  derived   from  .jj-  Mesencephalon. 
crinial  nerves  Vll.  IX.  \"' ^fl!.'^""{'"i; 
and  the  anterior  bran-  IV,  Electric  lobe. 
chial  branches  of  X.  *^'  Common   muscular   sheath   coyeni^ 

Ti.-     .i^^F^^    ,_,..  branchial  clefts  (on  the  left  side  this 

The     electnc    organ  has  been  removed  so  as  to  expose  the 

IS    composed    of    pn»-  seriesof  branchial  sacs). 

matic     columns     each      /,  Spiracle. 

built   up    of   a   row   of    "■'•  Electric  organ,  on  the  left  side  the 
compartments.      Each      ^^  ^^"^^ve-supply  is  shown. 
compartment    contains      t]  Senwry  tubes  of  lateral  line  system, 
a    lamellated     electric 

disc  representing  the  shortened^up  and  otherwise  metamor- 
phosed  muscle  fibre.  On  one  face  (ventral  in  Torpedo,  anterior 
in  Rata)  of  the  electric  disc  is  a  gigantic  end-plate  supplied 
by  a  beautiful,  dichotomously  branched,  terminal  nervous 
arborization. 

The  development  of  the  mesoderm  of  the  head  region  is  too 
obscure  for  treatment  here.'  The  ventral  portion  of  the  trunk 
mesoderm  gives  rise  to  the  splanchnocoel  or  general  coelom. 
Except  in  the  Myxinoids  the  anterior  part  of  the  splanchnocoel 
becomes  separated  off  as  a  pericardiac  cavity,  though  in  adult 
Selachians  the  separation  becomes  incomplete,  the  two  cavities 
being  in  communication  by  a  pericardio-peritoneal  canal. 

Nepkridud  System. — The  kidney  system  in  fishes  consists  of 
segmentally  arranged  tubes  leading  from  the  coelom  into  a 
longitudinal  duct  which  opens  within  the  hinder  end  of  the 
enteron — the  whole  forming  what  is  known  as  the  archtnephros 
(Lankester)  or  holonepkros  (Price).     Like  the  other  segmented 
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organs  of  the  vertebrate  the  archinephros  develops  from  before 
backwards.  The  sequence  is,  however,  not  regular.  A  small 
number  of  tubules  at  the  head  end  of  the  series  become  ^>ecially 
enlarged  and  are  able  to  meet  the  excretory  needs  during  larval 
existence  (Protiepkros):  the  immediately  succeeding  tubules 
recnain  undeveloped,  and  then  come  the  tubules  of  the  rest  of 
the  series  which  form  the  functional  kidney  of  the  adult 
(Uesottephros). 

The  kidney  tubules  subserve  the  excretory  function  m  two 
different  ways.  The  wall  of  the  tubule,  bathed  in  blood  from 
the  posterior  cardinal  vein,  serves  to  eitract  nitrogenous  pro- 
ducts of  excretion  from  the  blood  and  pass  them  into  the  lumen 
of  the  tubule.  The  open  ciliated  funnel  or  ncphrostome  at  the 
coelomic  end  of  the  tubule  serves  for  the  passage  outwards  of 
coelomic  fluid  to  flush  the  cavity  of  the  tubule.  The  secretory 
activity  of  the  coelomic  lining  b  specially  concentrated  in  certain 
limited  areas  in  the  neighbourhood  of  the  ncphrostomes,  each 
such  area  ensheathing  a  rounded  mass  depending  into  the  coelom 
and  formed  of  a  blood-vessel  coiled  into  a  kind  of  skein — a 
glomerulus.  In  the  case  of  the  pronephros  the  glomeruli  are 
as  a  rule  fused  together  into  a  single  glomus.  In  the  mesonephros 
they  remain  separate  and  in  this  case  the  portion  of  coelom 
surrounding  the  glomerulus  tends  to  be  nipped  off  from  the 
general  coelom— to  form  a  Malpighian  body.  The  separation 
may  be  incomplete — the  Malpighian  coelom  remaining  in 
connexion  with  the  general  coelom  by  a  narrow  peritoneal 
canal.  The  splanchnocoelic  end  of  this  is  usually  ciliated  and 
is  termed  a  peritoneal  funnel:  it  is  frequently  confused  with 
the  nephrostome. 

MaofKphroi. — The  kidney  of  the  adult  fish  is  usually  a  compact 
gland  extending  over  a  considerable  distance  in  an  anteroposterior 
direction  and  lying  immediately  dorsal  to  the  coelomic  cavity. 

Peritoneal  funnels  are  present  in  the  adult  of  certain  Selachians 
{e.g.  Acanlkias,  Squoiina),  though  apparently  in  at  least  some 
of  these  forms  they  no  longer  communicate  with  the  Malpighian 
bodies  or  tubules.  The  kidneys  of  the  two  sides  become  fused 
together  posteriorly  in  Prolopterus  and  in  some  Teleosts.  The 
meson^hric  ducts  undergo  fusion  posteriorly  in  many  cases  to 
form  a  median  urinary  or  urinogenital  sinus.  In  the  Selachians 
this  median  sinus  is  prolonged  forwards  into  a  pair  of  hom-like 
continuations — the  sperm  sacs.  In  Dipnoana  the  sinus  becomes 
greatly  dilated  and  forms  a  large,  roimded,  dorsally  placed 
cloacal  caecum.  In  Actinopterygians  a  urinary  bladder  of 
similar  morphological  import  is  commonly  present. 

Gonads. — The  portion  of  coelomic  lining  which  gives  rise  to 
the  reproductive  cells  retains  its  primitive  relations  most  nearly 
in  the  female,  where,  as  a  rule,  the  genital  cells  are  still  shed 
into  the  splanchnocoele.  Only  in  Teleostomes  {LepidosUui  and 
most  Teleosts)  the  modification  occurs  that  the  ovary  is  shut 
oS  from  the  splanchnocoele  as  a  dosed  cavity  continuous  with 
its  duct. 

In  a  few  Teleosts  {Salmohidae,  Muratnidae,  Cobilis)  the  ovary  is 
not  a  closed  sac,  its  eggs  being  shed  into  the  coelom  as  in  other 
groups. 

The  appearance  of  the  ovary  naturally  varies  greatly  with 
the  character  of  the  eggs. 

The  portion  of  coelomic  lining  which  gives  rise  to  the  male 
genital  cells  (testis)  is  in  nearly,  if  not  quite,  all  cases,  shut  off 
from  the  splanchnocoele.  The  testes  are  commonly  elongated 
in  form.  In  Dipneuati'  (Lepidosiren  and  Protopierws)  the  hinder 
portion  of  the  elongated  testis  has  lost  its  sperm-producing 
function,  though  the  spermatozoa  produced  in  the  anterior 
portion  have  to  traverse  it  in  order  to  reach  the  kidney.  In 
Polypierus*  the  testis  is  continued  backwards  as  a  "testis 
ridge,"  which  appeare  to  correspond  with  the  posterior  vesicular 
region  of  the  testis  in  Lepidosiren  and  Protopterus.  Here  also 
the  spermatozoa  pass  back  through  the  cavities  of  the  testis 
ridge  to  reach  the  kidney  durt.  In  the  young  Teleost'  the 
rudiment  of  the  duct  forms  a  backward  continuation  of  the 

'  T.  Graham  Kerr,  Proc.  Zool.  Soc.  Lond.  (1901),  p.  484- 

>  J.  S.  Budgett,  Trans.  Zool.  Soc.  Umd.  xv.  (1901),  vol.  p-  334- 

'  H.  F.  Jut^ersen,  Arb.  zool.  xoot,  Inst.  Wanburg,  Band  ix.,  1889. 
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testis  containing  a  network  of  cavities  and  opening  as  a  rule 
posteriorly  into  the  kidney  duct.  It  is  difficult  to  avoid  the 
conclusion  that  the  testis  duct  of  the  Teleost  is  for  the  most 
part  the  equivalent  morphologically  of  the  posterior  vesicular 
region  of  the  testis  of  Polypterus  and  the  Dipneusti. 

Rdations  of  Renal  and  Reproduaive  Organs,  (i)  Female. — In 
the  Selachians  and  Dipnoans  the  oviduct  is  of  the  type  (MUlIerian 
duct)  present  in  the  higher  vertebrates  and  apparently  rqjre- 
senting  a  spht-ofi  portion  of  the  archinephric  duct.  At  its 
anterior  end  is  a  wide  fiinnel-like  coelomic  opening.  Its  walls 
are  glandular  and  secrete  accessory  coverings  for  the  eggs.  In 
the  great  majority  of  Teleosts  and  in  Leptdosteus  the  oviduct 
possesses  no  coelomic  funnel,  its  walls  being  in  structural  con- 
tinuity with  the  wall  of  the  ovary.  In  most  of  the  more  primitive 
Teleostomes  (Crossopterygians,  sturgeons,  Amia)  the  oviduct 
has  at  its  front  end  an  open  coelomic  funnel,  and  it  is  difficult  to 
find  adequate  reason  for  refusing  to  regard  such  oviducts  as 
true  Mtilierian  ducts.  On  this  interpretation  the  condition 
characteristic  of  Teleosts  would  be  due  to  the  lips  of  the  oviduct 
becoming  fused  with  the  ovarian  wall,  and  the  duct  itself  would 
be  a  Mtilierian  duct  as  elsewhere. 

A  departure  from  tlie  norntat  arranffement  is  found  in  those 


Teleosts  which  shed  tht 
Saimonidae,   the   smelt 

iOsmerus)  a.ad  capelin 
Mallotus)  possess  a  mir 
of  oviducts  resembling 
MUlierian  ducts  while 
the  salmon  possesses 
merely  a  pair  of  genital 

Bres  opening  together 
hind  the  anus.  It 
seems  most  probable  Cha  t 
the  latter  condition  has 
been  derived  from  the 
former  by  reduction  of 
the  MUlierian  ducts, 
though  it  has  been 
argued  that  the  con- 
verse process  has  taken 
place.  The  genital  pores 
mentioned  must  not  be 
confused  with  the  ab- 
dominal pores,  which  in 
many  adult  fishes,  par- 
tic  ularly  in  those  without 
open  peritoneal  funncU, 
lead  from  coelomdirect  I  y 
to  the  exterior  in  the 
region  of  the  cloacal 
opening.  These  appear 
to  be  recent  develop- 
ments, and  to  have 
Dothinc  to  do  morpho- 
li^cally  with  the  genito- 
urinary system.' 

(3)  Male.— It  seems 
that    primitively    the 
male  reproductive  ele- 
ments like  the  female    ^^    ^   ^^^ 
shed    into    the    Bon^.)  " 


o  the  splanchnocoele,  e.g.  amongst 


I,  Anterior  (genital)  portion  of  meso- 
nephros with  its  coiled  duct. 
.n.  2,  Posterior  (renal)  portion  of  meso- 

j.i.  Sperm  sac^ 
T,  Testis. 

u.  "  Ureter  "    formed    by    fuMon   of 
collecting  tubes  of  renal  portion 
of  mesonei^roe. 
ti-gj,  Urine  -  -■-  ■ 


coelom  and  passed 
thence  through  the 
nephridial  tubules.  In  ' 
correlation  probably 
mth  the  greatly  re- 
duced size  of  these 
elements  they  are  com- 
monly no  longer  shed 
into  the  splanchnocoele , 
but  are  conveyed  from 

the  testis  through  co\'ercd-in  canals  to  the  Malpighian  bodies 
or  kidney  tubules.  The  sj-stem  of  covered-in  canals  forms  the 
testicular  network,  the  individual  canals  being  termed  vasa 
eSerentia.  In  all  probability  the  series  of  vasa  eSerentia  wa& 
originally  spread  o\-er  the  whole  length  of  the  elongated  testis 
(cf.  Lepidosteus) ,  but  in  existing  fishes  the  series  is  as  a  rule 
•  E.  J.  Blcs,  Prwr.  Rey.  Soc.  62,  1897,  p.  232. 
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restricted  to  a  comparatively  short  anteroposterior  extent.  In 
Selachians  the  vasa  efferentia  are  restricted  to  the  anterior  end 
of  testis  and  kidney,  and  are  connected  by  a  longitudinal  canaj 
ending  blindly  in  front  and  beUnd.  The  number  of  vasa 
efferentia  varies  and  in  the  rays  (Aita,  Torpedo)  may  be  reduced 
to  a  single  one  opening  directly  into  the  front  end  of  the  meso- 
nephric  duct.  The  anterior  portion  of  the  mesonepbros  b 
much  reduced  in  size  in  correlation  with  the  fact  that  it  has 
lost  its  renal  function.  The  liindei  part,  wliidi  is  the  functional 
kidney,  is  considerably  enlarged.  The  primary  tubules  of  this 
region  of  the  kidney  have  undergone,  a  modihcation  of  high 
morphological  interest.  Their  distal  portions  have  become 
much  elongated,  they  are  more  or  less  fused,  and  their  openmgs 
into  the  mesonephric  duct  have  undergone  backward  migration 
until  they  open  together  either  into  the  mesonephric  duct  at 
its  posterior  end  or  into  the  urinogenital  sinus  independently 
of  the  mesonephric  duct.  The  mesonephric  duct  is  nowconnected 
only  with  the  anterior  part  of  the  kidney,  and  serves  merely  as 
a  vas  deferens  or  sperm  duct.  In  correlation  with  this  it  is 
somewhat  enlarged,  especially  in  its  posterior  portion,  to  form 
a   vesicula  seminalis. 

The  morphological  interest  of  these  features  lies  in  the  fact  that 
they  represent  a  stage  in  evolution  which  carried  a  little  farther 
would  lead  to  a  complete  separation  of  the  definitive  kidney  {meta- 
nephroi)  from  the  purely  genital  anterior  section  of  the  mesonephros 
ItpididymU),  as  occurs  so  characteristically  in  the  Amniota. 

Dipneusti. — In  Lepidosiren  '  a  small  number  (about  half  a 
dozen)  of  vasa  eSerentIa  occur  towards  the  hind  end  of  the 
vesicular  part  of  the  testis  and  o[>en  into  Malpighian  bodies. 
In  Protopterus  the  vasa  efferentia  are  reduced  to  a  sin^e  one 
on  each  aide  at  the  extreme  hind  end  of  the  testis. 

Teleostomi. — In  the  acttnopterygian  Ganoids  a  wetl-developed 
testicular  network  is  present;  e.g.  in  LepidosUus  '  numerous 
vasa  efferentia  arise  from  the  testis  along  nearly  its  whole  length 
and  pass  to  a  longitudinal  canal  lying  on  the  surface  of  the 
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Gnham  K«r,  Ptoc.  Zool.  Sac.  lanim. 

Fic.    la. — Diseram  illustrating  Connexion  between  Kidney  and 
Testis  in  Various  Groups  of  Fishes. 

A,  Distributed  condition  of  vasa     D,  Direct   communication    be- 

efferetUia  (.Acipenser,  Lepi-  tween   testis  and   kidney 

dosteus).  duct(i'oJyf>feriu,Teleosts). 

B,  Vasa  efferentia  reduced  to  a    c.f,  Nephrostome  leading  from 

few  at  the  hind  end  {Lepi-  Malpighian   coelom    into 

doiiren).  kidney  tubule. 

C,  Reduction  of  vaia  efferetttia     Tj,  Functional  region  of  testis. 


kidney,  from  which  in  turn  transverse  canals  lead  to  the  Mal- 
pighian bodies.  (In  the  case  of  Amia  they  open  into  the  tubules 
or  even  directly  into  the  mesonephric  duct.)  In  the  Teleosts 
and  in  Pdypierus  there  is  no  obvious  conneicioa  between  testis 
and  kidney,  the  wall  of  the  testis  being  continuous  with  that  of 
its  duct,  much  as  is  the  case  with  the  ovary  and  its  duct  in  the 
female.    In  all  probability  this  peculiar  condition  is   to  be 

'J.  Graham  Ken,  Ptoc.  Zool.  Soc.  Lond.  (1901)  p.  484. 

'  F.  M.  Balfour  and  W.  N.  Parker,  PkU.  Tram.  {1882). 


explained  '  by  the  reduction  of  the  testimlar  network  to  a 
single  vas  efferens  (much  as  in  Protopterus  or  as  in  Rata  and 
various  anurous  Amphibians  at  the  front  end  of  the  series) 
which  has  come  to  open  directly  into  the  mesonephric  duct 

(Cf,   fig,    12). 

Organs  of  the  Mesenchyme. — In  vertebrates  as  in  all  other 
Metazoa,  except  the  very  lowest,  there  are  numerous  cell  elements 
which  no  longer  form  part  of  the  regtdarly  arranged  epithelial 
layers,  but  which  take  part  in  the  formation  of  the  packing  tissue 
of  the  body.  Much  of  this  forms  the  various  kinds  of  connective 
tissue  which  fill  up  many  of  the  spaces  between  the  various 
epithelial  layers;  other  and  very  important  parts  of  the 
general  mesenchyme  become  specialized  in  two  definite  directions 
and  give  rise  to  two  special  systems  of  organs.  One  of  these 
is  characterized  by  the  fact  that  the  interceUular  substance 
or  matrix  assumes  a  more  or  less  rigid  character — it  may  be 
infiltrated  with  salts  of  lime — giving  rise  to  the  supporting  tissues 
of  the  skeletal  system.  The  other  is  characterized  by  the  inter- 
cellular matrix  becoming  fluid,  and  by  the  cell  elements  losing 
their  connexion  with  one  another  and  forming  the  characteristic 
fluid  tissue,  the  blood,  which  with  its  well-marked  containing 
walls  forms  the  blood  vascular  system. 

Skdelal  System. — The  skeletal  system  may  be  considered 
under  three  headings — (i)  the  chordal  skeleton,  (a)  the  carti- 
laginous skeleton  and  (3)  the  osseous  skeleton. 

I .  Chordal  SkdeUm. — The  most  ancient  element  of  the  skeleton 
appears  to  be  the  notochord — a  cylindrical  rod  composed  of  highly 
vacuolated  cells  lying  ventral  to  the  central  nervous  system 
and  dorsal  to  the  gut.  Except  in  Amphioxus — where  the  condi- 
tion may  probably  be  secondary,  doe  to  degenerative  shortening 
of  the  central  nervous  system — the  notochord  extends  from  a 
point  just  behind  the  infundibulum  (rf  the  brain  (see  below) 
to  nearly  the  tip  of  the  tail.  In  ontogeny  the  notochord  is  a 
derivative  of  the  dorsal  wall  of  the  archenteron.  The  outer 
layer  of  cells,  which  are  commonly  less  vacuolated  and  form 
a  "  chordal  epithehum,"  soon  secretes  a  thin  cuticle  which 
enaheaths  the  notochord  and  is  known  as  the  primary  sheath. 
Within  this  there  is  formed  later  a  secondary  sheath,  like  the 
primary,  cuticular  in  nature.  This  secondary  sheath  attains  a 
considerable  thickness  and  plays  an  important  part  instrengthen- 
ing  the  notochord.  The  notochord  with  its  sheaths  is  in  exbting 
fishes  essentially  the  skeleton  of  early  life  (embryonic  or  larval). 
In  the  adult  it  may,  in  the  more  primitive  forms  (Cydostomata, 
Dipneusti),  persist  as  an  important  part  of  the  skeleton,  but  as 
a  rule  it  merely  forms  the  foundation  on  which  the  cartilaginous 
or  bony  vertebral  column  is  laid  down. 

3.  Cartilaginous  or  Chondral  Skdeton. — (A)  Vertebral  column.' 
In  the  embryonic  connective  tissue  or  mesenchyme  lying  just 
outside  the  primary  sheath  of  the  notochord  there  are  developed 
a  dorsal  and  a  ventral  series  of  paired  nodtiles  of  Cartilage  known 
as  arcualia  (fig.  13,  d.a,  v.a).  The  dorsal  arcuaHa  are  commonly 
prolonged  upwards  by  supradoisal  cartilages  which  complete 
the  neural  arches  and  serve  to  protect  the  spinal  cord.  The 
ventral  arcualia  become,  in  the  tail  region  only,  abo  incorporated 
in  complete  arches — the  haemal  arches.  In  correlation  with 
the  flattening  of  the  body  of  the  fish  from  side  to  side  the  arches 
are  commonly  prolonged  into  elongated  neural  or  haemal 
spines. 

The  relations  of  the  arcualia  to  the  segmentation  of  the  body, 
as  shown  by  myotomes  and  spinal  nerves,  is  somewhat  obscure. 
The  mesenchyme  in  which  they  arise  is  segmental  in  origin  (sclerotom, 
which  suggests  that  they  too  may  have  been,  primitively  segmental, 
but  in  existing  fishes  there  are  commonly  two  sets  of  arcualia  to 
each  body  segment. 

In  gnathostomatous  fishes  the  arcualia  play  a  most  important 
part  in  that  cartilaginous  tissue  derived  from  them  comes  into 
special  relationships  with  the  notochord  and  gives  rise  to  the 
vertebral  column  which  functionally  replaces  this  notochord 
in  most  of  the  fishes.  This  replacement  occurs  according  to 
two  different  methods,  giving  rise  to  the  different  types  of 
vertebral  column  known  as  chordacentrous  and  arcicentrous. 

'  J.  Graham  Kerr,  Proc.  Zool.  Soc.  Lond.  (1901),  p.  405. 

*  H.  Gadow  and  E.  C.  Abbott,  Phil.  Trans.  186  (1895),  p.  163 
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(a)  Chordacentrous  type.  An  incipient  stage  in  ttie  evolution 
of  a  chordacentrous  vertebral  column  occurs  in  the  Dipneusti, 
wliere  cartilage  cells  from  the  arcualia  become  amoeboid  and 
migrate  into  the  substance  of  the  secondary  sheath,  boring  their 
way  through  the  primary  sheath  (fig.  13,  C).  They  wander 
throughout  the  whole  extent  of  the  secondary  sheath,  colonizing 
it  as  it  were,  and  settle  down  as  typical  stationary  cartilage 
cells.  The  secondary  sheath  is  thus  converted  into  a  cylinder 
of  cartilage.  In  Selachians  exactly  the  same  thing  takes  place, 
but  in  recent  forms  development  goes  a  step  further,  as  the 
cartilage  cyhnder  becomes  broken  into  a  series  of  segments, 
known  as  vertebral  centra.  The  wall  of  each  segment  becomes 
much  thickened  in  the  middle  so  that  the  notochord  becomes 
constricted  within  each  centrum  and  the  space  occupied  by  it 


irergleiclundai    Analomie, 


:,  Centrum. 

d^,  Dtvsal  arcualia. 

n.a,  Neural  arch. 

nc,  Notochord. 
nc.ep,  Chordal  epithelium. 
n.sp.  Neural  spme. 
jfc.i,  Primary  sheath. 
sh.i.  Secondary  sheath. 
sk.i,  Connective  tissue. 
tr.p.  Transverse  process. 

v.a.  Ventral  arcualia. 


Cyclostomata,      sturgeons, 

embryos   of   bony   /^ino- 

ptery^na. 
Ci  Condition     found     in     Sda- 

chians  and  Dipnoans. 
D   and    E,   Illustrating   the   de- 
velopmental       process      in 

bony  Actinopterygians  and 

higher  vertebi3.tes. 
is  shaped  like  the  cavity  of  a  dice-box.  When  free  from  noto- 
chord and  surrounding  tissues  such  a  cartilaginous  centrum 
presents  a  deep  conical  cavity  at  each  end  {amphicoelous). 

A  secondary  modification  of  the  centrum  consists  in  the  calcifica- 
tion of  certain  zones  of  the  cartilaginous  matrix.  The  precise 
arrai^ement  of  these  calcified  zones  varies  in  different  families 
and  affords  characters  which^re  of  taxonomic  importance  in  palaeont- 
ology where  only  skeletal  structures  are  available  (see  Selachians). 
(b)  Arcicentrous  type.  Already  in  the  Selachians  the  verte- 
bral column  is  to  a  certain  extent  strengthened  by  the  broadening 
of  the  basis  of  the  arcualia  so  as  partially  to  surround  the  centra. 
In  the  Teleostomes,  with  the  exceptions  of  those  ganoids 
mentioned,  the  expanded  bases  of  the  arcualia  undergo  complete 
fusion  to  form  cartilaginous  centra  which,  unlike  the  chorda- 
centrous centra,  lie  outside  the  primary  sheath  (figs.  13,  D  and 
E).  In  these  forms  no  invasion  of  the  secondary  sheath  by 
cartilage  cells  takes  place.  The  composition  of  the  groups 
of  arcualia  which  give  rise  to  the  individual  centrum  is  different 
in  different  groups.    The  end  result  is  an  amphicoelous  or  bicon- 


cave centrum  in  general  appearance  much  like  that  of  the  Sela- 
chian. 

In  Lepidosteus  the  spaces  between  adjacent  centra  become  filled 
by  a  secondary  development  of  intervertebral  cartilage  which  then 
splits  in  such  a  way  that  the  definitive  vertebrae  are  opisthocoelous, 
i.e.  concave  behind,  convex  in  fr^mt. 

Ribs. — In  the  Crossopterygians  a  double  set  of  "  ribs  "  is 
present  on  each  side  of  the  vertebral  column,  a  ventral  set  lying 
immediately  outside  the  splanchnocoelic  lining  and  apparently 
serially  homologous  with  the  haemal  arches  of  the  caudaj  region, 
and  a  second  set  passitig  outwards  in  the  thickness  of  the  body 
wall  at  a  more  dorsal  level.  In  the  Teleostomes  and  Dipnoans 
only  the  first  type  is  present;  in  the  Selachians  only  the  second. 
It  would  appear  that  it  is  the  latter  winch  is  homologous  with  the 
ribs  of  vertebrates  above  fishes. 

Median  Pin  Skdelon. ~-The  foundation  of  the  skeleton  of  the 
median  fins  consists  of  a  series  of  rod-like  elements,  the  radialia, 
each  of  which  frequently  is  segmented  into  three  portions.  In 
a  few  cases  the  radialia  correspond  segmentally  with  the  neural 
and  haemal  arches  (Uving  Dipnoans,  PUuracanthus  tail  region) 
and  this  suggests  that  they  represent  morphologicaUy  pro- 
longations of  the  neural  and  haemal  spines.  That  this  is  so  is 
rendered  probable  by  the  fact  that  we  must  regard  the  evolution 
of  the  system  of  median  fins  as  commencing  with  a  simple 
flattening  of  the  posterior  part  of  the  body.  It  is  only  natui*al 
to  suppose  that  the  edges  of  the  flattened  region  would  be  at  first 
supported  merely  by  prolongations  of  the  already  existing 
spinous  processes.  In  the  Cyclostomes  (where  they  are  branched) 
and  in  the  Selachians,  the  radialia  form  the  main  supports  of 
the  fin,  though  already  in  the  latter  they  are  reinfMrced  by  a 
new  set  of  fin  rays  apparently  related  morphologically  to  the 
osseous  or  placoid  skeleton  (see  below). 

The  series  of  radialia  tends  to  undergo  the  same  process  of  local 
concentration  which  characterizes  the  lin-fold  as  a  whole.  In  its 
extreme  form  this  leads  to  complete  fusion  of  the  basal  portions  of 
a  number  of  radialia  (dorsal  fins  of  Holoptyekiui  and  various 
Selachians,  and  anal  fin  of  PUuracanthus).  In  view  of  the  identity 
in  function  it  is  not  surprising  that  a  remarkable  resemblance  exists 
between  the  mechanical  arrangements  (of  skeleton,  muscles.  &c.),  of 
the  paired  and  unpaired  fins.  The  resemblance  to  paired  fins  becomes 
very  strikii^  in  some  of  the  cases  where  the  basal  fusion  mentioned 
above  takes  place  (Pleuracanikus). 

(B)  Ckondrocranium^. — In  front  of  the  vertebral  column 
hes  the  cartilaginous  trough,  the  chondrocranium,  which  pro- 
tects  the  brain.    This  consists  of   a  praechordal  portion — 


Trim.  Sffy.  Sk.  EiMtrgh. 

Fig.  14. — Chondrocranium  of  a  young  Lepidosiren,  showing  the 
suspension  of  the  lower  jaw  by  the  upper  poruon  of  the  mandibular 
arch.    (After  Agar.) 

H,     Hyoid  arch.  q.   Quadrate 'Upper  end  of  mandibular 

M,     Mandibular  arch,  arch. 

o.a.    Occipital  arch.  ir,  TrabecuU. 

at,     Auditory  capsule. 

The  palato-pterygdd  bar  ip.pi)  is  represented  by  a  faint  vestige 
which  disappears  b^ore  the  stage  figured. 

developed  out  of  a  p^r  of  lateral  cartilaginous  rods — the  Ira- 
beculae  cranii — and  a  parachordal  portion  lying  on  either  side  of 
the  anterior  end  of  the  notochord.  This  arises  in  development 
'  For  development  cf.  Gaupp  in  Hertwig's  Handbuch  der  Entwickt' 
lungslehre. 
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from  a  cartilaginous  rod  (paracboidal  cartilage)  lying  on 
each  side  of  the  notochord  and  possibly  representing  a  fused 
row  of  dorsal  arcualia.  The  originally  separate  parachordab 
and  trabeculac  become  connected  to  form  a  trough-like,  primitive 
cranium,  complete  or  nearly  so  laterally  and  ventrally  but  open 
dorsally.  With  the  primitive  cranium  there  are  also  connected 
cartilaginous  capsules  developed  round  the  olfactory  and 
auditory  organs.     There  also  become  fused  with  the  hinder 
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Mm  EubcecbC  BRnrn'i  Tivnick,  hy  pmnBun  al  GuMar  Fuclxi. 
Fio.  15. — Chondrocranium,  &c.  of  Scyllium  (A),  Nolidanus  Ct 
(B)  and  Chimaera  (C). 


Br. A,  Branchial  archea. 

c.k,     Ceratohyal. 

e.p.l,    Ethmopalatine  ligament. 


at, 


Orbit. 


1//,      Olfactory  capsule. 

Auditory  capsule. 

•t,     Palato-pterygoid  bar. 

./,    Prespiracular  l^amenl. 

Rostrum. 


end  of  the  cranium  a  varying  number  of  originally  distinct 
neural  arches. 

(C)  Visceral  Arches. — The  skeleton  of  the  visceral  arches  con- 
sists essentially  of  a  series  of  half-hoops  of  cartilage,  each  divided 
in  the  adult  into  a  number  of  segments  and  connected  with  its 
fellow  by  a  median  ventral  cartilage.  The  skeleton  of  arches 
I.  and  II.  (mandibular  and  hyoidean]  undergoes  modificati 
of  special  interest  (figs.  14  and  15).  The  lower  portion  (rf  the 
mandibular  arch  becomes  greatly  thickened  to  support  the  lower 
or  binder  edge  of  the  mouth.  It  forma  the  primitive  lower  jaw 
or  "  Meckel's  cartilage."  Dorsal  to  this  an  outgrowth  arises 
from  the  anterior  face  of  the  arch  which  supports  the  upper 


or  anterior  margin  of  the  mouth:  it  is  the  primitive  upper  jaw 

palato-pterygoquadrate  cartilage.    The  portion  of  the  arch 
dorsal  to  the  palato-pterygo-quadrate  outgrowth  may  form  the 
luspensorial  apparatus  of  the  lower  jaw,  being  fused  with  the 
Tanium  at  its  upper  end.    This  relatively  primitive  con-arrange- 
ment {protostylic,  as  it  may  be  termed)  occurs  in   Dipneusti 
among  fishes  (cf.  fig.  r4).    More  usually  this  dorsal  part  of  the 
mandibular    arch    becomes    reduced,    its 
place  being  occupied  by  a  ligament  (pre- 
spiracular) uniting  the  jaw  apparatus  to  the 
chondrocranium,  the  upper  jaw  being  also 
attached  to  the  chondrocranium  by  the 
ethmopalatine     ligament     situated     more 
iterioriy.     The  main  attachment,  how- 
ever, of  the  jaws  to  the  chondrocranium 

such  a  case,  as  holds  for  the  majority 
of  fishes,  is  through  the  enlarged  dorsal 
segment  of  the  hyoid  arch  (hyomandibidar) 
which  articulates  at  its  dorsal  end  with 
the  chondrocranium,  while  its  ventral  end 
is  attached  to  the  hinge  region  of  the  jaw 
by  stout  ligamentous  bands.  A  skull  in 
which  the  jaws  are  suspended  in  this 
manner  is  termed  a  hyostylic  skull  {e.g. 
Seyliium  in  fig.  15). 

In  Notidanus  (fig.  15,  B)  there  is  a  laive 
direct  articulation  of  the  upper  jaw  to  the 
chondrocranium  in  addition  to  the  indirect 
one  through  the  hyomandibular:  such  a 
akull  is  amphistylic.  In  Helerodonlus  the 
upper  jaw  is  firmly  bound  to  the  cranium 
throughout  its  length,  while  in  Holocephali 
(Ag.  15,  C)  complete  fusion  has  taken  place, 
so  that  the  lower  jaw  appears  to  articulate 
directly  with  the  cranium  ("  auto  stylic " 
condition).  In  Dipneusti^  {Lepidosiren  and 
Prolopiertis)  the  cartilaginous  upper  jaw  never 
develops  (except  in  its  hinder  quadrate  por- 
tion) beyond  the  condition  of  a  faint  rudi- 
ment, owing  doubtless  to  its  being  replaced 
functionally  by  precociourfy  developed  bone. 

(D)Appendicuiar Skeiehm. — Thcskeleton  pic.  16.— Fore-Kmb 
of  the  free  part  of  the  Umb  is  attached  to  of  Ceraiodus. 
the  limb  girdle  which  lies  embedded  in 
the  musculature  of  the  body.  Each  limb  girdle  is  probably 
to  be  looked  upon  as  consisting,  like  the  skeleton  of  the  visceral 
arches,  of  a  pair  of  lateral  hdf-hoops  of  cartilage.  While  in 
Pleuracanlhus  the  lateral  halves  are  distinct  (and  segmented 
like  the  branchial  arches),  in  living  Selachians  generally  the 
two  halves  are  completely  fused  ventrally  with  one  another. 
The  part  of  the  girdle  lying  dorsal  to  the  articulation  of  the  limb 
is  termed  scapular  in  the  case  of  the  pectoral  limb,  iliac  in  the 
case    of    the  pelvic,  while  the  „  a 

ventral  portions  are  known 
respectively  as  ooracoid  and 
ischio-pubic. 

In  niost  Teleostomes  the 
primitive  pelvic  girdle  does  not  , 
develop;  in  the  Dipneusti  it  is 
represented  by  a  median  un- 
paired cartilage. 

The  skeleton  of  the  free 
limb  is  probably  seen  in  its 
most  archaic  form  amongst 
existing  fishes  in  the  biserial 
archipterygiiun  of  Ceraiodus  tj 
(fig.  16).  This  £ 
the  relative  predor 
this  type  of  fin  amongst  the  ' 
geologically  more  ancient  fishes.  The  biserial  archipterygium 
consbts  of  a  segmented  ajtial  rod,  beating  a  praeaxial  and  a 
postaxial  series  of  jointed  rays. 

In  Frolopterus  and  Lepidosiren  the  limbs  are  reduced  and  the 
lateral  rays  have  leas  (Frolopierus)  or  more  (Lepidosiren)  completely 
disappeared. 


(fie.  16).    This  is  indicated  by  Gegenbaur,     after    Fritsch.)     b, 
■  Skeleton     of     pectoral     limb  of 
Acanthias.    (After  Gegenbaur.) 


'  Cf.  W.  E.  Agar,  Tratts.  Roy,  Soc.  Edin.  xlv.  (1906),  49. 
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(a)  Chordacentrous  type.    An  lodpietit  stage  in  the  evolution 
of  a  chordacentrous  vertebral  column  occurs  in  the  Dipneusti, 
where  cartilage  cells  from  the  arcualia  become  amoeboid  and 
migrate  into  the  substance  of  the  secondary  sheath,  boring  their 
way  through  the  primary  sheath  (fig.  13,  C).    They  wander 
throughout  the  whole  extent  of  the  secondary  sheath,  colonizing 
it  as  it  were,  and  settle  down  as  typical  stationary  cartilage 
cells.     The  secondary  sheath  is  thus  converted  into  a  cyhnder 
of  cartilage.     In  Selachians  exactly  the  same  thing  takes  plar 
but  in  recent  forms  development  goes  a  step  further,  ?■ 
cartilage  cylinder  becomes  broken  into  a  series  of  s- 
known  as  vertebral  centra.     The  wall  of  each  segmc 
much  thickened  in  the  middle  so  that  the  noto' 
constricted  within  each  centrum  and  the  spa 
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im  in  gen''  rdinaiy  skate.   In  the  groins  of  fishes 

coating  of  placoid  elements  shows 

iile,  -le  spines  disappear,  though  they  may 

b  early  development.     The  bony  basal 

^  fusion — in  certain  cases  they  form  a 

(various  Siluroids,  trunk-fishes)  formed 

together  at  their  edges.     More  usually 

lid  regular  in  size.     In  Crossopteiygians 

'  in  many  extinct  forms  the  scales  arc  of 

ing  rhomboidal  and   having   their  outer 

d  glistening  gaaoine.    In  other  Teleostomes 

ale  thin,  rounded  and  overlapping — the  so- 

(fig.  aj.  A);  where  the  posterior  edge  shows 

IIS  the  scale  is  termed  ctenoid  (fig.  22,  B). 

3  the  scales  are  vestigial  (eel);  in  others  (as 

■.hes)  they  have  completely  disappeared. 

L  of  the  placoid  elements  belonging  to  that 

.vhich  gives  rise  to  the  lining  of  the  stomodaeum 

s  enlarged  or  otherwise  modified  to  form  teeth. 

of  fishes  these  remain  simple,  conical  structures: 

larger  sharks  {Carckarodon)  they  become  flattened 

it   blades   with   serrated   edges:   m   certain   rays 

they  form  a  pavement  of  flattened  plates  suited 

g  moUuscan  shells...  In  the  young  Neoceralodut* 


tHri.    by    pmniBioQ    oi 

Guitav  nKJn.  reteraux. 

Fig.  19.— Skeleton  Actinopterygians— « .... 
of  Pectoral    Fin    ofvelopment  of  dermal  fin  rays — there  l-. 
Antia.  about    reduction    of   the   primitive   limb 

skeleton.  The  axis  becomes  particularly 
reduced,  and  the  fin  comes  to  be  attached  directly  to  the 
pectoral  girdle  by  a  nnmber  of  basal  pieces  (Tcleoeta)  probably 
representing  vestigial  rays  (cf.  fig.  19). 

Views  on  the  general  morphology  of  the  fin  skeleton  are  strongly 
affected  by  the  view  held  as  to  ine  mode  of  evolution  of  the  fins. 
By  upholders  of  the  lateral  fold  hypotheaiB  the  type  of  fin  skeleton 
descnbed  for  Cladoselache'  is  regarded  as  particularly  primitive. 
It  is,  however,  by  no  means  clear  that  the  obscure  basal  structures 
figured  (Fig.  ao)  in  this  fin  do  not  really  represent  the  pressed  back 
axis  as  in  PlettracayUhus. 

The  pelvic  fin  skeleton,  while  built  obviously  on  the  samie 
plan  as  the  pectoral,  is  liable  to  much  modification  and  frequently 
degeneration. 

Osseous  or  Bony  Skeleton. — The  most  ancient  type  of  bony 
skeleton  appears  to  be  represented  in  the  placoid  elements  such 
as  are  seen  in  the 
skin  of  the  Sela- 
chian    (fig.     21). 
Each      placoid 
element  consists  of 
a    spine    with    a 
broeJdly  expanded 
base  embedded  in 
the  dermis.    The 
base  is  composed 
of  bone:  the  spine 
Flam  Buhlofil  Don,  Um.        FiG.  21. —Placoid   ***  *''*  somewhat 
N.y.  Acad.ofSci,nc,.  elements  of  a  male    modified    bone 

Fig.  aa— Skeleton  of  Thorn-back,  Raia  known  as  dentine. 
S  '^'^-  Ensheathing     the 

tip  of  the  spine  is 
a  layer  of  extremely  hard  enamel  formed  by  the  inner  surface  of 
the  ectoderm  which  originally  covered  it.  Such  typical  placoid 
.  ti894)  87,  aad  Trans.  New 


there  are  numerous  small  conical  teeth,  the  bases  of  which  become 
connected  by  a  kind  of  spongework  of  bony  trabeculae.  As 
development  goes  on  a  large  basal  mass  is  formed  which  becomes 
the  functional  tooth  plate  of  the  adult,  the  original  separate 
denticles  disappearing  completely.  In  the  other  two  surviving 
Dipnoans,  similar  large  teeth  exist,  though  here  there  is  no  longer 
trace  in  ontogeny  of  their  formation  by  the  basal  fusion  of 
originally  separate  denticles.  In  the  Selachians  the  bony 
skeleton  is  restricted  to  the  placoid  elements.  In  the  Teleostomes 
and  the  Dipnoans  the  original  cartilaginous  skeleton  becomes 
to  a  great  extent  unsheathed  or  replaced  by  bony  tissue.  It 
seems  highly  probable  that  the  more  deeply  seated  osseous 
elements  occurring  in  these  as  in  the  higher  groups  arose  in  the 
course  of  evolution  by  the  spreading  inwards  of  bony  trabeculae 
from  the  bases  of  the  placoid  elements.  Such  a  method  has  been 
demonstrated  as  occurring  in  individual  development  in  the 
case  of  certain  of  the  more  superficially  placed  bones.* 

The  placoid  element  with  its  cap  of  enamel  secreted  by  the  ecto- 
derm is  probably  originally  derived  from  a  local  thickening  of  the 
basement  membrane  which  with  the  external  cuticle  may  be  looked 
on  as  the  most  ancient  skeletal  structure  in  the  Mctazoa.  The  basal 
plate  appears  to  have  been  a  later  development  than  the  apine; 
in  the  |»laeozolc  Coelolepidae '  the  basal  plate  is  apparently  not  yet 
developed. 

Only  a  brief  summary  can  be  given  here  of  the  leading  features 
in  the  osteology  of  fishes.  Care  must  be  taken  not  to  assume 
that  bony  elements  bearing  the  same  name  fn  fishes  and  in  other 
groups,  or  even  in  the  various  sub-divisions  of  the  fishes,  are 
necessarily  strictly  homologous.  In  all  probability  bony  elements 
occupying  similar  positions  and  described  by  the  same  anatomical 

'  R.  Semon,  Zool.  FoTSchuntsreisen,  Band  i.  S  115. 

*0.  Hertwig,  Arch.  mikr.  Anal.  xi.  (1874). 

•  R.  H.  Traquair,  Trans.  Roy-  Soc.  Edin.  xxxix.  (1899). 
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name  have  been  evolved  independently  fiam  the  ancestral 
covering  of  placoid  elements. 

Teleostei. — It  will  be  convenient  to  take  as  the  basis  of  our 
description  the  bony  skeleton  of  such  a  Teleostean  fish  as  the 
salmon.  In  the  vertebral  column  all  the  cartilaginous  elements 
are  replaced  by  bone.  The  haemal  spines  of  the  tumed-up  tip 
of  the  tail  are  flattened  (hypural  bones)  and  serve  to  support 
the  caudal  fin  rays. 

In  Argyropekcus  and  in  one  or  two  deep-sea  forms  the  vertebral 
column  remains  cartilaginous. 

Apart  from  the  ossification  of  the  radialla  which  takes  place 

in  the  adults  of  bony  fishes  there  exist  special  supporting 

structures  in   the   fins   (paired  as   well   as 

median)  of  all  the  gnathostomatous  fishes 

and  apparently  in  nature  independent  of  the 

I  SlFX      cartilaginous  skeleton.     These  are  known  as 

dermal  fin-rays.'     Morphologically  they  are 

till  probably  to    be   looked    on   (like  placoid 

Itii  elements)  as  local  exaggerations  of  the  base- 

pla-^S  ment  membrane. 

"  In  their  detailed  characters  two  main  types 

of  dermal  fin-ray  may  be  rec<^nized.  The  first 
of  these  are  horny  unjainted  rays  and  occur  id 
the  fins  of  Selachians  and  at  the  edge  of  the 
fins  of  Teleostomes  (well  seen  in  the  small  pos- 
terior dorsal  or  "  adipose  "  fin,  particularly  in 
Siluroids).  The  second  type  of  dermal  fin-ray 
is  or^inaUy  arrai^ed  in  pairs  and  forms  the 
Fran  Puka  &  Hu-  main  supports  of  the  fin  ui  the  adult  Teleost 
well'9  TtMt-iark  t]  (fig.  33).  The  members  of  each  pair  are  in 
^m"'  'SMmSi'"''?  ckwe  contact  except  proximally  Where  they 
0)53^  ^'™"^"'      separate  and  embrace  the  tip  of  one  of  the 

p,_    ,, Q      uf    radialia.    The  fin-rays  of  this  second  type  are 

the  rtidi^  of  the   frequently  branched  and  joints]:  in  other  cases 
I-.iL«    ^Ir  Zi  ^Z    they  (orm  unbranched  ngid  spines. 

w-i  ^  ^J?  =^'  anterior  rays  of  the  dore^  Gn  betome  greatly 
(?oi£/  f  ■  ^  elonpted  to  lorm  »all  lUhb,-,^.  (rei 
Sffi^Sv  D  rS  ''™  *!«"<'  hait-like  luies  tor  tie  attraction 
"  '  ■  ■  of  its  prey. 
In  the  skull  of  the  adult  salmon  it  is  seen  that  certfun  parts  of 
the  chondrocranium  (fig.  24)  have  been  replaced  by  bone 
("  cartilage  bones  ")  while  other  more  superficially  placed  bones 
("membrane  bones")  cover  its  surface  (fig.  25).  Of  cartilage 
bones  four  are  developed  round  the  foramen  magnum — the 
basioccipital,  supraoccipital  and  two  exoccipitab.    In  front  of 
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■,  Vtrf.  .luf.  to  ITtrklfiirt,  by  psmWoB  «i  GiaUv  EIkIkt, 

Fig.  24. — Chondrocranium  of  Salmon,  seen  from  the  right  side. 


oiiph,  Alisphenoid. 

basocc,  Basioccipital. 

ektelh.  Lateral  ethmcnd. 

epiot,  Epiotk. 

exocc,  Exoccipita]. 

fr,  Fr^nlaL 

opisth,  Opisthotic. 


orbspk,  Orbitosphenoid. 
prool,     Prootic. 
psph,     Parasphenoid. 
pliro,     f^erotic. 
loce.      Supra  occipital. 
tphol.     Sphenotic. 


the  basioccipital  is  the  basisphenotd  with  an  alisphenoid  on  each 
side.  The  region  (presphenoidal)  immediately  in  front  of  the 
ba^phenoid  is  unossified,  but  on  each  side  of  it  an  orbitosphenoid 
is  developed,  the  two  orbitosphenoids  being  closely  approximated 
in  the  mesial  plane  and  to  a  certain  extent  fused,  forming  the 
upper  part  of  the  interorbital  septum.  In  the  anterior  or 
ethmoidal  portion  of  the  cranium  the  only  cartilage  bones  are  a 
'  CI.  E.  S.  Goodrich,  Quart.  Journ.  MtCr.  Set.  xlvii,  (1904),  465. 


pair  of  lateral  ethmoids  lying  at  the  anterior  boundary  of  the 
orbit.  A  series  of  five  distinct  elements  are  ossified  in  the  wall 
of  the  auditory  or  otic  capsule,  the  prootic  and  opisthotic  more 
ventrally,  and  the  sphenotic,  pterotic  sSiA  epiotic  more  dorsally. 
The  roof  of  the  cranium  is  covered  in  by  the  following  dermal 
bones — parietals  (on  each  side  of  the  supraoccipital),  frontals, 
dermal  ethmoid  and  small  nasals,  one  over  .each  olfactory  organ. 
The  floor  of  the  cranium  on  its  Oral  aspect  is  ensheathed  by  the 
large  parasphenoid  and  the  smaller  vomer  in  front  of  and  over- 
lapping it.  The  cartilaginous  lower  jaw  is  ossified  posteriorly 
to  form  the  articular  (fig.  25)  with  a  small  membrane  bone,  the 
angular,  ventral  to  it,  but  the  main  part  of  the  jaw  is  replaced 
functionally  by  a  large  membrane  bone  which  ensheaths  it — 
the  dentary — evolved  in  all  probability  by  the  spreading  out- 
wards of  bony  tissue  from  the  bases  of  the  placoid  elements 
(teeth)  which  it  bears.  The  original  upper  jaw  (palato-pterygoid 
bar)  is  replaced  by  a  chain  of  bones — palatine  in  front,  then 


art.  Articular. 

branchiosl,  Branch iostega I. 

dent,  Dentary. 

epiot,  Epiotic. 

«M,  Dermal  ethmoid. 

fr.  Frontal. 

hyom,  Hyomandibular. 

miop,  Interopercular. 

J'l,  Jugat. 

mpt,  Meeoptcrygoid. 


op.  Opercular. 

pal.  Palatine. 

par.  Parietal. 

pmx,  Premarilla. 

preop,  Preopercular. 


pier,  Pterotic. 

Quad,  Quadrate. 

socc,  Supraoccipital. 

iphoi,  Sphenotic. 

subop,  Subopercular. 

sympl.  Symplectic. 

Zunge,  Tongue. 


pterygoid  and  mesopterygold,  and  posteriorly  metapterygoid 
and  quadrate,  the  latter  giving  articulation  to  the  articular  bone 
of  the  lower  jaw.  These  representatives  of  the  palatopterygoid 
bar  no  longer  form  the  functional  upper  jaw.  This  function  is 
performed  by  membrane  bones  which  have  appeared  external 
to  the  palatopterygoid  bar — the  premaxilla  and  maxilla — which 
carry  teeth — and  the  small  scale-like  jugal  behind  them.  The 
quadrate  is  suspended  from  the  skull  as  in  the  Selachians  (hyo- 
stylic  skull)  by  the  upper  portion  of  the  hyoid  arch — here 
represented  by  two  bones — the  hyomandibular  and  symplectic. 
The  ventral  portion  of  the  hyoid  arch  is  also  represented  by  a 
chain  of  bones  (stylohyal,  epihyal,  ceratohyal,  hypohyal  and 
the  ventral  unpaired  basihyal),  as  is  also  each  of  the  five  branchial 
arches  behind  it.  In  addition  to  the  bony  elements  belonging 
to  the  hyoid  arch  proper  a  series  of  membrane  bones  support  the 
opercular  flap.  Ventrally  there  project  backwards  from  the 
ceratohyal  a  series  of  ten  overlapping  branchiostegal  rays,  while 
more  dorsally  are  the  broader  interopercular,  subopercular  and 
opercular. 

In  addition  to  the  bones  already  enumerated  there  is  present 
a  ring  of  circumorbital  bones,  a  preopercular,  behind  and  external 
to  the  hyomandibular  and  quadrate,  and  squamosal,  external 
to  the  hinder  end  of  the  auditory  capsule. 


Digitized  by 


Google 


262 


ICHTHYOLOGY 


[ANATOMY 


In  the  salmon,  pike,  and  various  other  Teleosts, 
the  chondrocranium  persist  in  the  adult,  while  in  others  (e.g.  the  cod) 
the  replacement  by  bone  is  practically  complete.  Bony  elements 
may  be  developed  in  addition  to  those  noticed  in  the  salmon. 

In  the  stuiseon  the  chondrocranium  is  ensheathed  by  numeri — 
membrane  bones,  but  cartila^  bones  are  absent.  In  the  Cros 
pterygians  '  the  chondrocranium  persists  to  a  great  extent  in  mc 
aduU,  but  portions  of  it  are  replaced  by  cartilage  bones — the  most 
interesting  beinp  a  large  sphenethmoid  like  that  of  the  frog.  Numer- 
ous membrane  bones  cover  the  chondrocranium  externally.  In  the 
Dipncusti'  the  chondrocranium  is  strengthened  in  the  adult  by 
numerous  bones.  One  of  the  most  cl^racteiistic  is  the  great 
palatopterygoid  bone  which  develops  very  early  by  the  spreading 
of  ossification  backwards  from  the  tooth  bases,  and  whose  early 
development  probably  accounts  (or  the  non-development  of  the 
palatopterygoid  cartilage. 

AppendictUar  Skeleton. — The  primitive  pectoral  girdle,  which 
in  the  Dipneusti  b  strengthened  by  a  sheath  of  booe,  becomes  in 
the  Teleostomes  reduced  in  size  {small  scapula  and  coracoid 
bones)  and  replaced  functionally  by  a  secondary  shoulder  girdle 
formed  of  superficially  placed  membrane  bones  (supraclavicular 
and  cleithrum  or  "  clavicle,"  with,  in  addition  in  certain  cases, 
an  infraclavicular  and  one  or  two  postclavicular  elements),  and 
connected  at  its  dorsal  end  with  the  skull  by  a  post-temporal 

The  pelvic  girdle  is  in  Teleostomes  completely  absent  aa  a  rule. 

The  skeleton  of  the  free  limb  undergoes  ossification  to  a  less 

or  greater  extent  in  the  Teleostomes. 


these  the  metapterygium  probably  represents  the  ossihfS  skeletal 
axis:  while  the  propterygium  and  also  the  numerous  diverging 
radials  probably  represent  the  lateral  rays  of  one  side  of  the  archi- 
pterygium. 

In  tlie  refcojtomej  the  place  of  the  pelvic  girdle  is  taken  functionally 
by  an  element  apparently  formed  by  the  fusbn  of  the  basal  portions 
01  several  radials. 

Vascular  System. — The  main  components  of  the  blood  vascular 
system  in  the  lower  vertebrates  are  the  following:  (i)  a  single 
or  double  dorsal  aorta  lying  between  the  enteron  and  noto- 
chord;  (3)  a  ventral  vessel  lying  beneath  the  enteron;  and  (3) 
a  series  of  paired  hoop-like  aortic  arches  connecting  dorsal  and 
ventral  vereels  round  the  sides  of  the  pharynx.  The  blood- 
stream passes  forwards  towards  the  head  in  tbe  ventral  vessel, 
doisalwards  through  the  aortic  arches,  and  tailwards  in  the 
dorsal  aorta. 

The  dorsal  aorta  is  single  throughout  the  greater  part  of  its 
extent,  but  for  a  greater  or  less  extent  at  its  anterior  end  {circvlus 
cepkalicus)  it  consists  of  two  paired  aortic  roots.  It  is  impassible 
to  say  whether  the  paired  or  the  unpaired  condition  is  the  more 
primitive,  general  morphological  conditions  being  in  favour  of 
the  latter,  while  embryological  evidence  rather  supports  the 
former.  The  dorsal  aorta,  which  receives  its  highly  oxygenated 
blood  from  the  aortic  arches,  is  the  main  artery  for  the  distribu- 
tion of  this  oxygenated  blood.  Anteriorly  the  aortic  roots  are 
continued  forwards  as  the  dorsal  carotid  arteries  to  supply  the 
head  region.  A  series  of  paired,  segmentally-arranged  arteries 
pass  from  the  dorsal  aorta  to  supply  the  muscular  body  wall, 
and  the  branches  which  supply  the  pectoral  and  pelvic  fins 
(subdavian  or  brachial  artery,  and  iliac  artery)  are  probably 
specially  enlarged  members  of  this  series  of  segmental  vessels. 
Besides  these  paired  vessels  a  varying  number  of  unpaired 
branches  pass  from  dorsal  aorta  to  the  wall  of  the  alimentary 
canal  with  its  glandular  diverticula  (coeliac,  mesenteric,  rectal}. 

The  ventral  vessel  undergoes  complicated  changes  and  is 
represented  in  the  adults  of  existing  fishes  by  a  series  of  important 
structures.  Its  post-anal  portion  comes  with  the  atrophy  of  the 
post-anal  gut  to  he  close  under  the  caudal  portion  of  the  dorsal 
aorta  and  is  known  as  the  caudal  vein.  This  assumes  a  secondary 
connexion  with,  and  drains  its  blood  into,  the  posterior  cardinal 
veins  {see  below).  In  the  region  between  cloaca  and  liver  the 
ventral  vessel  becomes  much  branched  or  even  reticular  and — 


'  R.  H.  Traquair,  Joum.  Anal.  Phys. 
Trans.  Zool.  Soc.  Land.  xvi.  315. 

'  T.  W.  Bridge,  Tram.  Zool.  Soc.  Land.  xiv.  (li 
Agar,  op.  cil. 


(1871)  166;  J.  S.  Budgett, 
350;    W.  E. 


serving  -to  convey  the  food-laden  blood  from  the  wall  of  the 
enteron  to  the  capillary  network  of  the  liver — is  known  as  the 
hepatic  portal  vein.  The  short  section  in  front  of  the  liver  is 
known  as  the  hepatic  vein  and  this  conveys  the  blood,  which  has 
been  treated  by  the  liver,  into  a  section  of  the  ventral  vessel, 
which  has  become  highly  muscular  and  is  rhj^hmically  contrac- 
tile. This  enlarged  muscular  portion,  in  which  the  contractiUty — 
probably  once  common  to  the  main  vessels  throughout  their 
extent — has  become  concentrated,  serves  as  a  pump  and  is 
known  as  the  heart.  Finally  the  precardiac  section  of  the 
ventral  vessel — the  ventral  aorta — conveys  the  blood  from  heart 
to  aortic  arches. 

In  addition  to  the  vessels  mentioned  a  large  paired  vein  is 
developed  in  dose  relation  to  the  renal  organ  which  it  serves 
to  drain.  This  is  the  posterior  cardinal.  An  anterior  prolongation 
(anterior  cardinal)  serves  to  drain  the  blood  from  the  head  region. 
From  the  point  of  junction  of  anterior  and  posterior  cardinal  a 
large  transverse  vessel  leads  to  the  heart  (ductus  Cuvieri), 

Heart. — Originally  a  simple  tube  curved  into  &  somewhat 
S-shape,  the  heart,  by  enlargements,  constrictions  and  fusions 
of  its  parts,  becomes  converted  into  the  complex,  compact 
heart  of  the  adult.  In  this  we  recogniw:  the  following  portions — 
(j)  Sinus  verwsus,  (1)  Atrium,  (3)  Ventricle.  A  fourth  chamber, 
the  conus  arteriosus,  the  en^ged  and  contractile  hinder  end 
of  the  ventral  aorta,  is  also  physiologically  a  part  of  the  heart. 
The  sinus  venosus  receives  the  blood  from  the  great  veins  (ductus 
Cuvieri  and  hepatic  veins). 
It — like  the  atrium  which  it 
enters  by  an  opening  guarded 
by  two  lateral  valves — has  • 
thin  though  contractile  walls. 
The  atrium  is  as  a  rule  single, 
but  in  the  Dipnoans,  in  corre- 
lation with  the  importance  of 
their  pulmonary  breathing,  it 
is  incompletely  divided  into 
a  right  and  a  left  auricle.  In 
Neoceratodus  the  incomplete 
division    Is  effected   by   the 

presence    of    a    longitudinal       p,,..  26— Diagram  to  illustrate 
shelf  projectmg  mto  the  atrial   the  condition  of  the  Conus  in   an 
cavity  from  its  posterior  wall.   Elasmobrandi  (A),  Amia  (B)  and 
The    opening    of    the    sinus  *  typical  Teleost  (C). 
venosus  is  to  the  right  of  this  ?■     t^^^^- 

shell,  that  of  the  pulmonary 
vein  to  the  left.  la  ProUXerus 
and  Lepidosiren  a  nearly  com- 
plete septum  is  formed  by 
the  fusion  of  trabeculae,  there 
being  only  a.  minute  opening  in  it  posteriorly.  The  atrium 
opens  by  a  wide  opening  guarded  by  two  or  more  flap  valves 
provided  with  chordae  tendineae  into  the  ventricle. 

The  ventride,  in  correspondence  with  it  being  the  main 
pumping  apparatus,  has  its  walls  much  thickened  by  the  devdop- 
ment  of  muscular  trabeculae  which,  in  the  lower  forms  separated 
by  wide  spaces  in  which  most  of  the  blood  is  contained,  become 
in  the  Teleostomes  so  enlarged  as  to  give  the  wall  a  compact 
character,  the  spaces  being  reduced  to  small  scattered  openings 
on  its  inner  surface.  In  the  Dipnoans  the  ventricle,  like  the 
atrium,  is  incompletely  divided  into  a  right  and  left  ventricle. 
In  CeraUfdus  this  is  effected  by  an  extension  of  the  interauricular 
shelf  into  the  ventride.  In  Lepidosiren  the  separation  of  the 
two  ventrides  is  complete  but  for  a  small  perforation  anteriorly, 
the  heart  in  this  respect  showing  a  doser  approximation  to  the 
condition  in  the  higher  vertebrates  than  is  found  in  any  Am- 
phibians or  in  any  reptiles  except  the  Crocodilia.  The  conus 
arteriosus  is  of  interest  from  the  valvular  arrangements  in  its 
interior  to  prevent  regurgitation  of  blood  from  ventral  aorta 
into  ventride.  In  their  simplest  condition,  as  seen  e.g.  in  an 
embryonic  Selachian,  these  arrangements  consist  of  three,  four 
or  more  prominent  longitudinal  ridges  projecting  into  the  lumen 
of  the  conus,  and  serving  to  obUterate  the  lumen  when  jammed 


r.a.  Ventral  aorta. 
't.     Ventricle. 
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together  by  the  systole  of  the  conus.  As  development  goes  on 
each  of  these  ridges  becomes  segmented  into  a  row  of  pocket 
valves  with  their  openings  directed  anteriorly  so  that  regurgita- 
tion causes  them  to  open  out  and  occlude  the  lumen  by  their 
free  edges  meeting.  AJnongst  the  Teleostomes  the  lower  gajioids 
show  a  ^milar  development  of  longitudinal  rows  of  vedves 
intheconus.  In/4fflwi(ng.a6,B), however, theconusis  shortened 
and  the  number  of  valves  in  each 
longitudinal  row  is  much  reduced. 
This  leads  to  the  condition  found 
in  the  Teleosts  (fig.  z6,  0),  where 
practically  all  trace  of  the  conus  has 
disappeared,  a  single  drde  of  valves 
representing  a  last  survivor  of  each 
row  (save  in  a  few  exceptional  cases, 
e.g.  Albula,  Tarpon,  Osleoglossum, 
where  two  valves  of  each  row  are 
present). 

In  front  of  the  coaus  vestige  of  the 
Teleoat  there  is  oresent  a  thick  walled 
buibus  aortae  dinerin^  from  the  conus 
in  not  bein^  rhytlunically  contrHctile, 
its  walls  being  on  the  contrary  richly 
provided  with  elastic  tissue. 

The  Dipnoans  ^  show  an  im* 
portant  advance  in  the  conus  as  in 
atrium  and  ventricle.  The  conus 
has  a  characteristic  spiral  twist. 
gv.  V  Within  it  in  Neoceratodui  are  a 
number  of  longtitudinal  rows  of 
k  pocket  valves.  One  of  these  rows 
fs  marked  out  by  the  very  large 
size  of  its  valves  and  by  the  fact 
'^■f  'that  they  are  not  distinct  from  one 
another  but  even  in  the  adult  form 
a  continuous,  spirally  -  running, 
longitudinal  fold.  This  ridge  pro- 
jecting into  the  lumen  of  the  conus 
divides  it  incompletely  into  two 
channels,  the  one  beginning  {i.e.  at 
its  hinder  end)  on  the  left  side  and 
ending  in  front  venlraUy,  the  other 
beginning  on  the  right  and  ending 
doTsaUy.  In  Protoptents  a  similar 
condition  occurs,  only  in  the  front 
end  of  the  conus  a  second  spiral 
IcAd  is  present  opposite  the  first 
and,  meeting  this,  completes  the 
division  of  the  conus  cavity  into 
two  separate  parts.  The  rows  of 
pocket  valves  which  do  not  enter 
into  the  formation  of  the  spiral 
folds  are  here  greatly  reduced. 
These  arrangements  in  the  conus 
',  Lett^^rior  cardinal.  "^  the  Dipnoans  are  of  the  highest 
y.., ,  Parietal  veins.  morphological  interest,  pointing  in 

T./>.p,  Renal  portal.  an  unmistakable  way  towards  the 

*'6ir  fb^^n  condition  found  m  the  higher  lung- 

'  '  '  '  breathing  vertebrates.     Of  the  two 

cavities  into  which  the  conus  is  partially  divided  in  the 
Dipneusti  tbc  one  which  begins  posteriorly  on  the  right 
receives  the  (venous)  blood  from  the  right  side  of  the 
heart,  and  ending  up  anteriorly  dorsal  to  the  other  cavity 
communicates  only  with  aortic  arches  V.  and  VI.  In  the  higher 
vertebrates  this  cavity  has  become  completely  split  off  to  form 
the  root  of  the  pulmonary  arteries,  and  a  result  of  aortic  arch  V. 
recdving  its  blood  along  with  the  functionally  much  more  im- 
portant VI.  (the  pulmonary  arch)  from  this  special  part  of  the 
conus  has  been  the  almost  complete  disappearance  o!  this  arch 
(V.)  in  all  the  higher  vertebrates. 

Arterial  System. — ^There  are  normally  six  aortic  arches  laid 

down  corresponding  with  the  visceral  arches,  the  first  (mandi- 

'  J.  V.  Boas,  MorpM.  Jahrb.  vi.  (1880). 


ICHTHYOLOGY 


263 


After  Nnrtaa  f  iibr,  bom  Traiu. 
t/lht  Kiryai  Iridt  Aadimy,  vi.  m. 
Fig.     27. — Venous  System 
of   Pratofienu,  as  «een  from 
ventral  nde. 
a.       Atrium. 
ae.     Anterior  cardinal. 
an.v.  Anastomotic  vun. 
c.       Intestine. 
C.V,     Caudal  vein. 
f.v.     Femoral  vein. 
t.b.    Gall-bladder. 
h.v.     Hepatic  vein. 
i.j.v.  Inferior  jugular  vdn. 
i.v.c.  Posterior  vena  cava. 
(,       Kidney. 

ov.v.   Ovarian  veins. 
P,       Pericardium. 


bular)  and  second  (hyoidean)  undergoing  atrophy  to  a  less  or 
greater  extent  in  post -embryonic  hfe.  Where  an  external  gill 
is  present  the  aortic  arch  loops  out  into  this,  a  kind  of  short- 
circuiting  of  the  blood-stream  taking  place  as  the  external 
gill  atrophies.  As  the  walls  of  the  clefts  assume  their  respiratory 
function  the  aortic  arch  becomes  broken  into  a  network  of 
capillaries  in  its  respiratory  portion,  and  there  is  now  distinguished 
a  ventral  aSerent  and  a  dorsal  efferent  portion  of  each  arch. 
Complicated  developmental  changes,  into  which  it  is  unnecessary 
to  enter,*  may  lead  to  each  efferent  vessel  draining  the  two 
sides  of  a  single  deft  instead  of  the  adjacent  walk  of  two  clefts 
as  it  does  primitively.    In  the  ,.. 

Crossopterygians  and  Dipnoans  {     '■''*^-. 

as  in  the  higher  vertebrates 
the  sixth  aortic  arch  gives 
oS  the  pulmonary  artery  to 
the  lung.  Among  the  Actino- 
pterygians  this,  probably  primi- 
tive, blood-supply  to  the  lung 
(swim-bladder)  persists  only  in 
Amia. 

Venous  System. — The  most 
interesting  variations  from  the 
general  plan  outlined  have  to 
do  with  the  arrangements  of  the 
posterior  cardinals.  In  the 
Selachians  these  are  in  their 
anterior  portion  wide  and  sinus- 
like, while  in  the  region  of  the 
kidney  they  become  broken  into 
a  sinusoidal  network  supplied 
by  the  postrenal  portion  now 

known  as  the  renal  portal  vein.        pio.    28.— Venous  System  o! 
In   the  Teleostomes  the   chief    Polypterus  so.mm.  tarva  (dorsr ' 
noteworthy  feature  b  the  ten-    view). 
dency  to  asymmetry,  the  right    a.e.v.  Anterior  cardinal  vein', 
posterior    cardinal    being    fre-    rf-C,   Ductus  Cuyieri. 
quently      considerably     larger    ^f'     10?^*"^ 


, ir  jugular  ve 

Inter-renal  vein. 
,      Lateral  cutaneous 
:.F,  Posterior  cardinal 
t,    Pronephros. 
!,     Pulmonary  vein. 
Subclavian  vein. 

Thyroid, 


Vein  from  pharyngeal  wait. 
Anterior  portion  of  left  pos- 
terior cardinal  vein. 


than  the  left  and  connected  \ 
with  it  by  transverse  anasto-  , 
motic  vessels,  the  result  being 
that  most  of  the  blood  from  the 
two  kidneys  passes  forwards  by 
the  right  'posterior  cardinal.  ^  _ 
The  Dipnoans  (fig.  27)  show  a  Ih, 
similar  a^fmmetry,  but  here  the  i" 
anterior  end  of  the  right  pos- 
terior cardinal  disappears,  being 
replaced  functionally  by  a  new  vessel  which  conveys  the  blood 
from  the  right  posterior  cardinal  direct  to  the  sinus  venosus 
instead  of  to  the  outer  end  of  the  ductus  Cuvieri.  This  new 
vessel  is  the  posterior  vena  cava  which  thus  in  the  aeries  of 
vertebrates  ai^)ears  for  the  first  time  in  the  DipneustL 

Pulmonary  Veins. — In  Polypierus  (fig.  aS)  the  blood  is  drained 
from  the  lungs  by  a  pulmonary  vein  on  each  side  which  unites 
in  front  with  its  fellow  and  opens  into  the  great  hepatic  vein 
behind  the  heart.  In  the  Dipnoans  the  conjoined  pulmonary 
veins  open  directly  into  the  left  section  of  the  atrium  as  in  higher 
forms.  In  the  Actinopterygians  with  their  specialized  air- 
bladder  the  blood  passes  to  the  heart  via  posterior  cardinals, 
or  hepatic  portal,  or — a  probably  more  primitive  condition — 
directly  into  the  left  ductus  Cuvieri  (Amia). 

Lymphatics. — More  or  less  irregular  lymphatic  spaces  occur 
in  the  fishes  as  elsewhere  and,  as  in  the  Amphibia,  localized 
muscular  developments  are  present  forming  lymph  hearts. 

Central  Nervous  System. — The  neural  tube  shows  in  very  early 
stages  an  anterior  dilated  portion  which  forms  the  rudiment 
of  the'  brain  in  contradistinction  to  the  hinder,  narrower  part 
which  forms  the  spinal  cord.  This  enlargement  of  the  brain 
is  cortekted  with  the  increasing  predominance  of  the  nerve 

•  Cf.  F.  Hochstetter  in  0.  Hertwig  Handbvch  der  Entwickelungs- 
lehre. 


Digitized  by 


Google 


264 


ICHTHYOLOGY 


[ANATOMY 


centres  at  the  anterior  end  of  the  body  which  tend  to  assume 
more  and  more  complete  control  over  those  lying  behind. 

Spinal  Cord. — A  remarkable  peculiarity  occurs  in  the  sun 
fishes  (Molidae),  where  the  body  is  greatly  shortened  and  where 
the  spinal  cord  undergoes  a  corresponding  abbreviation  so  as  to 
be  actually  shorter  than  the  brain. 

Brain. — It  is  customaiy  to  divide  the  brain  into  three  main 
regions,  fore-,  mid-,  and  hind-brain,  as  in  the  most  familiar 
vertebrates  there  is  frequently  seen  in  the  embryo  a  division  of 
the  primitive  brain  dilatation  into  three  vesicles  lying  one  behind 
the  other.  A  consideration  of  the  development  of  the  brain  in 
the  various  main  groups  of  vertebrates  shows  that  these  divisions 
are  not  of  equal  importance.  In  those  archaic  groups  where 
the  egg  is  not  encumbered  by  the  presence  of  a  large  mass  of 
yolk  it  is  usual  for  the  brain  to  show  in  its  early  stages  a  division 
into  two  main  regions  which  we  may  term  the  primitive  fore-brain 
or  cerebrum  and  the  primitive  hind-brain  or  rhombencephalon. 
Only  later  does  the  hinder  part  of  the  primitive  fore-brain 
become  marked  off  as  mid-brain.  In  the  fully  developed 
brain  it  is  customary  to  recognize  the  series  of  regions  indicated 
below,  though  the  boimdartes  between  these  regions  are  not 
mathematical  lines  or  surfaces  any  more  than  are  any  other 
biological  boundaries: — 

iMyelencepbaloD  (Medulla  oblon- 
gata). 
Metencephaton  (Cerebellum). 
Mesencephalon  (Mid-brain). 
ThaJamencephalon(  Diencephalon). 
[Hemispheres  (Telenceph^on).] 
The  myelmcephalon  or  medulla  oblongata  calls  for  no  special 
remark,  except  that  in  the  case  of  Torpedo  there  is  a  special 
upward  bulging  of  its  floor  on  each  side  of  the  middle  line  forming 
the  electric  lobe  and  containing  the  nucleus  of  origin  of  the 
nerves  to  the  electric  organ. 

The  cerebellum  occurs  in  its  simplest  form  in  lampreys  and 
Dipnoans  (fig.  39,  C) ,  where  it  forms  a  simple  band-like  thickening 
of  the  anterior  end  of  the  roof  of  the  hind-brain.    In  Sdachians 


A 

A  Ud  B  (ma  WMosbciis,  by 
Fig.   29.^Brain  of  Scyili 
The  three  figures 
cer.  Cerebellum. 
c.ft,  Cerebral  hemisphere. 
th,    Thalamencephalon. 


if  GusUv  Fnchei. 

(A),  Salmo  (B)  and  Upidosiren  (C). 
not  drawn  to  the  same  scale. 
G.p,   Pineal  body.. 
m.b,  Roof   of  mid-brain,  optic 
lobes,  tectutnjtpticum. 


J .. ,    Primitive  fore-brain  (in  B  the    0.I,     Olfactory  lobe, 
line  points  to  the  thickened    IVji,  Fourth  ventricle, 
wall   of   the  fore-brain,   the 
so-called  "  basal  ganglia  "). 

it  is  very  large  and  bulges  upwards,  forming  a  conspicuous  organ 
in  a  dorsal  view  of  the  brain  (fig.  29,  A).  In  Teleosts  (fig.  ag,  B) 
the  cerebellum  is  also  large.  It  projects  back  as  a  great  tongue- 
Uke  structure  over  the  roof  of  the  fourth  ventricle,  while  in  front 
it  dips  downwards  and  projects  under  the  roof  of  the  mid-brain 
forming  a  highly  characteristic  valvula  cerebelli.  A  valvula 
cereheili  occurs  also  in  ganoids,  while  in  the  Crossopterj'gians 
a  similar  extension  of  the  cerebellum  projects  backwards  into 
the  IV.  ventricle  or  cavity  of  the  hind-brain  (fig.  30). 


The  mesencephalon  is  a  conspicuous  structure  in  the  fishes 
from  its  greatly  developed  roof  {uctum  opticum)  which  receives 
the  end  pencils  of  the  optic  nerve.  Normally  it  projects  upwards 
as  a  pair  of  large  optic  lobes,  but  in  the  Dipnoans  (fig.  39,  C)  the 
lateral  thickening  is  not  sufficiently  great  to  cause  obvious 
lateral  swellings  in  external  view. 

The  thalamencephalon  is  one  of  the  most  interesting  parts 
of  the  brain  from  its  remarkable  uniformity  throughout  the 
Vertebrata.  Even  in  Atnphioxus  the  appearance  of  a  sagittal 
section  strongly  suggests  vestiges  of  a  once  present  thalamen- 
cephalon.'^ The  roof — like  that  of  the  myelencephaloD — ^remains 


Fig.  30. — Median  Longitudinal  Section  through  the  brain  of 
Lepidosireit  and  Poiyplenu.  In  the  upper  figure  [Lepidosiren)  the 
habenular  ganglion  and  hemisphere  are  shown  in  outline  though  not 
actually  present  in  a  median  section. 

par,    Paraphysis. 

pin.    Pineal  body. 

p.t.     Posterior  commissure. 

s.v,     Saccus  vasculoeus, 

1,0,      Tectum  opHcum. 

p.lll,  Third  ventricle. 

p.  IV,  Fourth  ventricle, 

vel.     Velum  ti 


Mr,  Cerebellum. 

d.s.  Dorsal  sac. 

S.h,  Habenular  ganglio: 

.e,  Habenular  commis 

t.g,  Infundibular  gland. 

l.p.  Lateral  plexus. 

0.C,  Optic  chiasma. 

paU,  Pallium. 

to  a  great  extent  membranous,  forming  with  the  closely  applied 
pia  mUer  a  vascular  roof  to  the  III.  ventricle.  Frequently  a 
transverse  fold  of  the  roof  dips  down  into  the  III.  ventricle 
forming  the  velum  Iransversum  (fig.  30). 

The  side  walls  of  the  thalamencephalon  are  greatly  thickened 
forming  the  thalamus  (epithalamus  and  hypothalamus),  wh^e 
a  ganglionic  thickening  of  the  roof  posteriorly  on  each  side 
forms  the  ganglia  habentdae  which  receive  olfactory  fibres  from 
the  base  of  the  hemisphere.  The  habenular  ganglia  are  unusually 
large  in  the  lampreys  and  are  here  strongly  asymmetrical,  the 
right  being  the  larger. 

The  floor  of  the  thalamencephalon  projects  downwards  and 
backwards  as  the  infundibulum.  The  side  walls  of  this  are 
thickened  to  form  characteristic  lobi  injeriores,  while  the  blind 
end  develops  glandular  outgrowths  (infundibular  gUiid,  fig.  30) 
overlaid  by  a  rich  development  of  blood  sinuses  and  forming 
with  them  the  sacctis  vascalosus.  The  optic  chia&ma,  where 
present,  is  involved  in  the  floor  of  the  thalamencephalon  and 
forms  a  large,  upwardly-projecting  ridge.  Farther  forwards  on 
the  floor  or  anterior  wall  is  the  anterior  commissure  (see  below) . 

Passing  forwards  from  the  mid-brain  (cf.  fig.  30)  a  series  of 
interesting  structures  are  found  connected  with  the  roof  of  the 
primitive  fore-brain,  viz.— posterior  commissure  (intercalary 
region),  pineal  organ,  habenular  commissure  with  anterior 
parietal  organ,  dorsal  sac  (  =  pineal  cushion),  velum  Iransversum, 
paraphysis.  Theposterior  commissure  is  situated  in  the  boundary 
between   thalamencephalon   and   mid~brain.     It   is  formed   of 

'  C.    v.    KuplTer,    Studien   &   vergl.    Enlwickelungsgeschichie  der 
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fibres  connecting  up  the  right  and  left  sides  of  the  tectum 
opticum  {?).  The  habenular  or  superior  commissure  situated 
farther  forwards  connects  the  two  ganglia  habenulae.  In  the 
immediate  neighbourhood  of  these  ganglia  there  project  upwards 
two  diverticuht  of  the  brain-roof  known  as  the  pineal  organ 
and  the  parapineal  (or  anterior  parietal)  organ.  The  special 
interest  of  these  organs '  Kes  in  the  fact  that  In  certain  vertebrates 
one  (parapineal  in  Sphenodon  and  in  lizards)  or  both  (Pelromyzon) 
exhibit  histological  features  which  show  that  they  must  be  looked 
on  as  visual  organs  or  eyes.  In  gnathostomatous  fishes  they  do 
not  show  any  definite  eye-like  structure,  but  in  certain  cases 
{Polyodon,  CaUickthys,  &c.)  the  bony  plates  of  the  skull-roof 
are  discontinuous  over  the  pineal  organ  forming  a  definite 
parietal  foramen  such  as  exists  in  lizards  where  the  eye-like 
structure  is  distinct.  It  is  aJso  usual  to  find  b  the  epithelial 
wall  of  the  pineal  organ  columnar  cells  which  show  dub-shaped 
ends  projecting  into  the  lumen  (exactly  as  in  the  young  visual 
cells  of  the  retina  *)  and  are  prolonged  into  a  root-like  process 
at  the  other  end.  Definite  nerve  fibres  pass  down  from  these 
parietal  organs  to  the  brain.  It  is  stated  that  the  fibres  from 
the  pineal  organ  pass  into  the  posterior  commissure,  those  of 
the  parapineal  organ  into  the  habenular  commissure. 

The  facts  mentioned  reader  it  difficult  to  avoid  the  conclusion 
that  these  organs  either  have  been  sensory  or  are  sensory. 
Possibly  tbey  represent  the  degenerate  and  altered  vestiges 
of  eye-like  organs  present  in  archaic  vertebrates,  or  it  may  be 
that  they  represent  the  remains  of  organs  not  eye-like  in  function 
but  which  for  some  other  reason  lay  dose  under  the  surface  of 
the  body.  It  would  seem  natural  that  a  diverticulum  of  brain- 
tissue  exposed  to  the  influence  of  light-rays  should  exhibit  the 
same  reaction  as  is  shown  frequently  elsewhere  in  the  animal 
kingdom  and  tend  to  assume  secondarily  the  characters  of  a 
visual  organ.  The  presence  of  the  rod-like  features  in  the 
epithelial  cells  is  perhaps  in  favour  of  the  latter  view.  In  evolu- 
tion we  should  expect  these  to  appear  before  the  camera-like 
structure  of  a  hi^y  devek^d  eye,  while  in  the  process  of 
degeneration  wc  should  exp«ct  these  fine  histological  characters 
to  go  first. 

Selachians. — No  parapineal  oif^n  is  present.  The  pineal  body 
(except  in  Torpedo  where  it  is  absent)  is  in  tbe  form  of  along  slender 
tube  ending  in  front  in  a  dilated  bulb  lying  near  the  front  end  of 
the  brain  in  close  contact  with,  or  encloeea  in,  a  definite  foramen 
in  the  craoial  roof. 

Holocepbali  and  Croasopterygii. — Here  also  the  pineal  bodv  is 
long  and  tubular:  at  its  origin  it  passes  dorsalwards  or  sUgntly 
backwards  behind  the  large  dorsal  sac. 

AcUnopter>ngian  Ganoids  resemble  Selachians  on  the  whole.  In 
Amia  a  parapmeaj  organ  is  present,  and  tt  is  said  to  lie  towards  the 
left  side  and  to  be  connectea  by  a  thick  nerve  with  the  left  habenular 
ganglion  (cf.  Pelrom^n,  article  Ctclostouata).  This  is  adduced 
to  support  the  view  that  the  pineal  and  parapineal  bodies  represent 
orudndly  paired  structures. 

Teleostei. — A  parapineal  rudiment  appears  in  the  embr}^  of  some 
forms,  but  in  the  adult  only  the  pineal  oi^n  Is  known  to  exist.  This 
is  usuallv  short  and  club-shaped,  its  terminal  part  with  much  folded 
wall  andglandular  in  character.  In  a  few  cases  a  parietal  foramen 
occurs  (CaUicUhys,  Loriearia,  &c.). 

Dipneusti.— The  pineal  organ  is  short  and  sitnple.  No  parapineal 
organ  is  developed. 

The  dorsal  sac  is  formed  by  that  part  of  the  roof  of  the  thala- 
mencephaton  lying  between  the  babemilar  commissure  and 
tbe  region  of  the  velum.  In  some  cases  a  longitudinal  groove 
is  i»esent  in  which  the  pineal  Mgan  lies  (Dipneusti).  In  the 
CroSGopteiygians  the  dorsal  sac  is  particularly  large  and  was 
formerly  ntistaken  for  the  pineal  organ. 

The  vdum  Wanstenum  b  a  transverse,  inwardly-projecting 
fold  of  the  roof  of  the  primitive  fore-brain  in  front  ii  the  dorsal 
sac.  To  those  morpbologists  who  regard  the  hemisphere  region 
or  telencephalon  as  a  primitively  unpaired  structure  the  velum 
is  an  important  Ituidtoark  indicating  the  posterior  limit  of  the 
telencephalon.    Tliose  who  hcdd  the  view  taken  in  this  article 

*  Cf.  F.  K.  StudniilEka's  excellent  account  of  the  parietal  organs  in 
A.  Oppel's  Lekrbuek  vergt.  mikr.  Analomit,  T.  v.  (190^). 
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that  the  hemispheres  are  to  be  regarded  as  paired  outpushings 
of  the  side  wall  of  the  primitive  fore-brain  attribute  less  morpho- 
logical importance  to  the  velum.  Physiologically  the  velum 
is  frequently  important  from  the  plexus  of  blood-vessels  which 
passes  with  it  into  the  HI.  ventricle. 

In  Felromysotf  and  Chimaera  the  velum  is  not  developed. 
In  Dipnoans  there  are  present  in  its  place  pawed  transverse 
folds  which  are  probably  merely  extensions  backwards  of  the 
lateral  plexuses. 

The  Paraphysis  is  a  projection  from  the  roof  of  the  primitive 
fore-brain  near  its  anterior  end.  It  is  well  seen  in  Dipnoans  * 
{Lepidosiren  and  Protoplerus)  where  in  the  larva  (exactly  as 
in  the  uiodele  larva)  it  forms  a  blindly  ending  tube  sloping 
upwards  and  forwards  between  the  two  hemispheres.  In  the 
adult  it  becomes  mixed  with  the  two  lateral  plexuses  and  is 
liable  to  be  confused  with  them.  In  the  other  groups — except 
the  Teleosts  where  itissmall(^»gttifla)  or  absent  (most  Teleosts) 
— the  paraphysis  is  by  no  means  such  a  definite  structure,  but 
generally  there  is  present  a  more  or  less  branched  and  divided 
diverticulum  of  the  brain  wall,  frequently  glandular,  which 
is  homologized  with  the  paraphysis.  The  morphok)glcal  signifi- 
cance of  the  paraphysis  is  uncertain.  It  may  represent  tbe 
remains  of  an  ancient  sense  organ,  or  it  may  simply  represent 
the  last  connexion  between  the  brain  and  the  external  ectoderm 
from  which  it  was  derived.  '  ■ ;[ 

An  important  derivative  of  the  primitive  fore-brain  is  seen 
in  the  pair  of  cerebral  hemispheres  which  in  the  higher  verte- 
brates become  of  such  relatively  gigantic  dimensions.  The 
hemispheres  appear  to  be  primitively  associated  with  the 
special  sense  of  smell,  and  they  are  prolonged  anteriorly  into  a 
pair  of  olfactory  lobes  which  come  into  dose  relation  with  the 
olfactory  organ.  From  a  consideration  of  their  adult  relarions 
and  of  their  development — particularly  in  those  groups  where 
there  is  no  disturbing  factor  in  the  shape  of  a  large  yolk  sac — 
it  seems  probable  that  tbe  hemispheres  are  primitively  paired 
outpushings  of  the  lateral  wall  of  the  primitive  fore-brain  * — 
in  order  to  give  increased  space  for  the  increased  mass  of  nervous 
matter  assodated  with  the  olfactory  sense.  They  are  most 
highly  developed  in  the  Dipneusti  amongst  fishes.  They  are 
there  (cf .  fig.  29,  C)  of  rdatively  enormous  size  with  thick  nervous 
floor  (corpus  striatum)  and  side  walls  and  roof  (paUium)  surround- 
ing a  central  cavity  (lateral  ventricle)  which  opens  into  the 
third  ventride.  At  the  posterior  end  of  the  hemisphere  a  small 
area  of  its  wall  remains  thin  and  membranous,  and  this  becomes 
pushed  into  the  lateral  ventricle  by  an  ingrowth  of  blood-vessel 
to  form  the  huge  lateral  plexus  {  =  plexus  kemispkaerium). 
In  this  great  ^ze  of  the  hemispheres '  and  also  in  the  presence 
of  a  rudimentary  cortex  in  the  Dipnoi  we  see,  as  in  many  other 
features  in  these  fishes,  a  distinct  foreshadowing  of  conditions 
occurring  in  the  higher  groups  of  vertebrates.  The  Cydostomes 
possess  a  distinct  though  small  pair  of  hemispheres.  In  the 
Selachians  the  rdatively  archaic  Notidanidae*  possess  a  pair 
of  thick-walled  hemispheres,  but  in  the  majority  of  the  members 
of  the  group  the  paired  condition  is  obscured  (fig.  2q,  A). 

In  the  Teleostotnea  the  mass  of  nervous  matter  which  in  other 
groups  forms  the  hemispheres  does  not  undergo  any  pushing 
outwards  except  as  regards  the  small  olfactory  lobes.  On  the 
contrary,  it  remains  as  a  great  thickening  of  the  lateral  wall 
of  the  tiialamencephalon  (the  so-called  basal  ganglia),  additional 
space  for  which,  however,  may  be  obtained  by  a  considerable 
increase  in  length  of  the  fore-brain  region  (cf.  fig.  30,  A)  or  by 
actual  involution  into  the  third  ventride  {Polypterus).''  The 
great  nervous  thickenings  of  the  thalamencephalic  wall  bulge 
into  its  cavity  and  are  covered  over  by  the  thin  epithelial  roof 
of  the  thalamencephalon  which  is  as  a  consequence  hable  to 
be  confused  with  the  paUium  or  roof  of  the  hemispheres  with 
which  it  has  nothing  to  do  :  the  homologue  of  the  pallium 


•  r.  Graham  Kerr,  Quart,  Journ.  Micr.  Set.  vol.  xlvi. 
*F.  K.  Studnifka,  S,B.  bdhm.  Gesell.   (1901);  I.  Granam  r^err. 
Quart.  Journ.  Mier.  Sci.  vol.  nlvi.,  and  The  Budgett  Mentorial  Volume. 
'  G.  Elliot  Smith,  Aval.  Ant.  (1907). 
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as  of  other  parts  of  the  bemispbere  is  contained  within  the 
lateral   tliickening   of   tlie    tbelamenceplialic   wall,  not    in  its 

membranous  roof.' 

Associated  with  the  parts  of  the  fore-brain  devoted  to  the 
sense  of  smell  (especially  the  corpora  striata)  is  the  important 
system  of  bridging  fibres  forming  the  anterior  commissure 
which  lies  near  the  anterior  end  of  the  floor,  or  in  the  front  wall, 
of  the  primitive  fore-brain.  It  is  of  great  interest  to  note  the 
appearance  in  the  Diptwans  (Lepidosiren  and  Protopierus) 
of  a  corpus  callosum  (ef.  fig.  30  B)  lying  dorsal  to  the  anterior 
commissure  and  composed  of  fibres  connected  with  the  pallial 
region  of  the  two  hemispheres. 

Sense  Organs. — The  olfactory  organs  are  of  special  interest 
in  the  Selachians,  where  each  remains  through  life  as  a  widely- 
open,  saccular  involution  of  the  ectoderm  which  may  be  pro- 
longed backwards  to  the  margin  of  the  buccal  cavity  by  an 
open  oronasal  groove,  thus  retaining  a  condition  familiar  in 
the  embryo  of  the  higher  vertebrates.  In  Dipnoans  the  olfactory 
organ  communicates  with  the  roof  of  the  buccal  cavity  by 
definite  posterior  nares  as  in  the  higher  forms — the  communicat- 
ing passage  being  doubtless  the  morphobgical  equivalent  of 
the  oronasal  groove,  although  there  is  no  direct  embryological 
evidence  for  this.  In  the  Teleostomes  the  olfactory  organ  varies 
from  a  condition  of  great  complexity  in  the  Crossopterygians 
down  to  a  condition  of  almost  complete  atrophy  in  certain 
Teleosts  (Plectognathi).' 

The  eyes  are  usually  of  large  size.  The  lens  is  large  and  spheri- 
cal and  in  the  case  of  most  Teleostomes  accommodation  for 
distant  vision  is  effected  by  the  lens  being  pulled  bodily  nearer 
the  retina.  This  movement  is  brought  about  by  the  contraction 
of  smooth  muscle  fibres  contained  in  the  processus  faiciformis, 
a  projection  from  the  choroid  which  terminates  in  contact  with 
the  lens  in  a  swelling,  the  campanula  Hatleri.  In  Amia  and  in 
Teleosts  a  network  of  capillaries  forming  the  so-called  choroid 
gland  surrounds  the  optic  nerve  just  outside  the  retina.  As 
a  rule  the  eyes  of  fishes  have  a  silvery,  shining  appearance  due 
to  the  deposition  of  shining  flakes  of  guanin  in  the  outer  layer 
of  the  choroid  {Argentea)  or,  in  the  case  of  Selachians,  in  the 
inner  layers  (tapelum).  Fi^es  which  inhabit  dart  recesses, 
e.g.  of  caves  or  of  the  deep  sea,  show  an  enlargement,  or,  more 
frequently,  a  reduction,  of  the  eyes.  Certain  deep-sea  Teleosts 
possess  remarkable  telescopic  eyes  with  a  curious  asymmetrical 
development  of  the  retina,' 

The  otocyst  or  auditory  organ  agrees  in  its  main  features 
with  that  of  other  vertebrates.  In  Selachians  the  otocyst 
remains  in  the  adult  open  to  the  exterior  by  the  ductus  endolym- 
phalicus.  In  Squatina*  this  is  unusually  wide  and  correlated; 
with  this  the  calcareous  otoconia  are  replaced  by  sand-grains 
from  the  eiterior.  In  Dipnoans  {Lepidosiren  and  Protopierus) 
curious  outgrowths  arise  from  the  ductus  endolymphaticus 
and  come  to  overlie  the  roof  of  the  fourth  ventricle,  recalling 
the  somewhat  similar  condition  met  with  in  certain  Amphibians. 

In  various  Teleosts  the  swim-bladder  enters  into  intimate  relations 
with  the  otocyst.  In  the  simplest  condition  these  relations  consist  in 
the  proloneation  forwards  of  the  swim-bladder  as  a  blindly  ending 
tube  on  eitlier  side,  the  blind  end  coming  into  direct  contact  either 
with  the  wall  of  the  otocyst  itself  or  with  the  fluid  surrounding  it 
(perilymph)  through  a  gap  in  the  rigid  periotic  capsule.  A  wave  of 
compresMon  causing  a  slight  inward  movement  of  the  swim-bladdei 
wall  will  bring  about  a  p^atly  magnified  movement  of  that  part 
of  the  wall  which  is  not  m  relation  with  the  external  medium,  viz. 
the  part  in  relation  with  theinteriorof  theauditorycapsule.  In  this 
way  the  perception  of  delicate  sound  waves  may  be  rendered  much 
more  perfect.  In  the  Ostariophysi  (Sagemehl),  including  the 
Cyprinidae,  the  Situridae,  the  Charocinidae  and  the  Gymnottdae,  a 
phyMologically  similar  connexion  between  swim-bladder  and  otocyst 
IS  brought  about  by  the  intervention  of  a  chain  of  auditory  ossicles 
(Weberian  ossicles)  formed  by  modification  of  the  anterior  vertebrae. 


'  F.    K.    Studnicka,    S.B.    b6hm.    Gesell.    (1901);     J.    Graham 
Kerr,   Quart.   Jourrt.   Micr.  Set.   xlvi.,  and   The  B-udgetl  Memorial 

'  R.  Wiedersheim,  Kolliker's   Festschrift:    ct-    also    Anal.    Anz. 

•i.Brauer,  VerhamU.  devtsck.  tool.  Gesell.  (1902). 
♦  C,  Stewart,  Journ.  Linn.  Soc.  Zool.  {1006),  439. 
»T.  W.  Bridge  and  A.  C.  Haddon.  Phil.  Trans.  184  (1893). 


Lateral  Line  Organs.* — Epidermal  sense  buds  are    scattered 

about  in  the  ectoderm  of  fishes.  A  special  arrangement  of  these 
in  lines  along  the  sides  of  the  body  and  on  the  head  region  form 
the  highly  characteristic  sense  organs  of  the  lateral  line  system. 
In  Lepidosiren  these  organs  retain  their  superficial  position;  in 
other  fishes  they  become  sunk  beneath  the  surface  into  a  groove, 
which  may  remain  open  (some  Selachians),  but  as  a  rule  becomes 
closed  into  a  tubular  channel  with  openings  at  intervals.  It 
has  been  suggested  that  the  function  of  this  system  of  sense 
organs  b  connected  with  the  perception  of  vibratory  disturbances 
of  comparatively  large  wave  length  in  the  surrounding  medium. 

Peripheral  Nerves. — In  the  Cyclostomes  the  dorsal  afferent 
and  ventral  efferent  nerves  are  still,  as  in  Amp/tiaxus,  independent, 
but  in  the  gnathostomatous  fishes  they  are,  as  in  the  higher 
vertebrates,  combined  together  into  typical  spinal  nerves. 

As  regards  the  cranial  nerves  the  chief  peculiarities  of  fishes 
relate  to  (1)  the  persistence  of  the  branchial  clefts  and  (2)  the 
presence  of  an  elalmrate  system  of  cutaneous  sense  organs 
supplied  by  a  group  of  nerves  (lateralis)  connected  with  a  centre 
in  the  brain  which  develops  in  continuity  with  that  which 
receives  the  auditory  nerve.  These  points  may  be  exemplified 
by  the  arrangements  in  Selachians  (seefig.31).  I., II., Ill,, IV. 
and  VI.  call  for  no  special  remark. 

Trigeminus  (V.).— The  ophthalmicus  profundusbnndi  {op.p.)— 
which  probably  is  morphologically  a  distinct  cranial  nerve — 


Fucher). 

Fig.  31. — Diagram  of  Cranial  nerves  of  a  Fish.  Cranial  nerves  and 
branchial  clefts  are  numbered  with  Roman  figures.  Trigeminus 
black;  Facialis  dotted ;  Lateralis  oblique  shading;  Glossopharyn- 
hatched ;  Vagaa  white. 


bucc.  Buccal. 

c,       Commissure  between  pre- 

and  poBtauditory  parts  of 

lateralis  system. 
d.r.     Dorsal  rootsof  spinal  nerves. 
g.g,     Gasserian  ganglion. 
rn.g,  (Geniculate)     ganglion    of 

VII. 
hy,     Hyomandibular. 
/.n.X,  Lateralis  vagi. 
m.      Motor  branches  of  hy. 
md.    Mandibular. 
md.ex,  External  mandibular. 
mk.c,  Meckel's  cartilage. 


.    Maxillary. 

Occipitospinal. 
,  Olfactory  organ. 

[i,  Ophthalmicus  profundus. 
!,  Ophthalmicus  superficialis. 

Palatine. 

Palatopterygo-quadrate 
cartilage. 

Spiracle. 

Supra-temporal   branch   (A 
lateralis  system. 

Lateralis  centre  in  brain. 
,     Visceral  nerve. 

Ventral  roots. 

passes  forwards  along  the  roof  of  the  orbit  to  the  skin  of  the 
snout.  As  it  passes  through  the  orbit  it  gives  off  the  loos 
ciliary  nerves  to  the  eyeball,  and  is  connected  with  the  small 
ciliary  ganglion  (also  connected  with  III.)  which  In  turn  gives 
off  the  short  ciliary  nerves  to  the  eyebalL  The  ophthalmicus 
superficialis  (cut  short  in  the  figure)  branch  passes  from  the  root 
ganglion  of  V.  (Gasserian  ganglion),  and  passes  also  over  the 
orbit  to  the  skin  of  the  snout.  It  lies  close  to,  or  completely 
fused  with,  the  corresponding  branch  oi  the  lateralis  system. 

The  main  trunk  of  V.  branches  over  the  edge  of  the  mouth 
into  the  maxUlary  imx.)  and  mandibular  (md.)  divisions,  the 
former,  like  the  two  branches  already  mentioned,  purely  sensory, 
the  latter  mixed — supplying  the  muscles  of  mastication  as  well 
as  the  teeth  of  the  lower  jaw  and  the  lining  of  the  buccal  floor. 
The  main  trunk  of  the  Facialis  (VII.)  bifurcates  over  the 
•  For  literature  of  lateral  line  organs  see  Cole,  Trans.  Linn.  Soc 


i.  (1898). 
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spiracle  into  a  prespiraculai  portion— the  main  portion  of  which 
passes  to  the  mucous  membrane  of  the  palate  as  the  palatine 
(pnVIl.) — and  a  posUpiracular  portion,  the  fayomandibular 
(hy.)  trunk  which  supplies  the  muscles  of  the  hyoid  arch  and 
also  sends  a.  few  sensory  fibres  to  the  lining  of  the  spiracle,  the 
floor  of  mouth  and  pharynx  and  the  skin  of  the  lower  jaw. 
Combined  with  the  main  trunk  of  the  facial  are  branches  belong- 
ing to  the  lateralis  system. 

Lateralis  Group  of  Nerves. — The  lateraiis  group  of  nerves  are 
charged  with  the  innervation  of  the  system  of  cutaneous  sense 
organs  and  are  all  connected  with  the  same  central  region  in 
the  medulla.  A  special  sensory  area  of  the  ectoderm  becomes 
involuted  below  the  surface  to  form  the  otocyst,  and  the  nerve 
fibres  belonging  to  this  form  the  auditory  nerve  (VIII.}.  Other 
ptortions  of  the  lateraiis  group  become  mixed  up  with  various 
other  cranial  nerves  as  follows: 

(a)  Facial  portion. 

(i)  Ophthaimicus  superficiaiis  (op.s.\II.):  passes  to  lining 
of  nose  or  to  the  lateral  line  organs  of  the  dorsal  part  of  snout. 

(z)  Buccal  (bucc.Vll.) :  lies  close  to  maxillary  division  of  V. 
and  passes  to  the  sensory  canals  of  the  lower  side  of  the  snout. 

(3)  External  mandibular  [md.ex.):  lies  in  close  association 
with  the  mandibular  division  of  V.,  supplies  the  sensory  canals 
of  the  lower  jaw  and  hyoid  region. 

Lateralis  vagi  (I.n.X.)  becomes  closely  associated  with  the 
vagus.     It  supplies  the  lateral  line  organs  of  the  trunk. 

In  the  lamprey  and  in  Dipnoans  the  lateralis  vagi  loses  its 
superficial  position  in  the  adult  and  comes  into  close  relation 
with  the  notochord. 

In  Actinopterygians  and  at  least  some  Selachians  a  lateralis  set 
of  fibres  is  associated  with  IX.,  and  in  the  former  fishes  a  con- 
spicuous trunk  of  lateralis  fibres  passes  to  some  or  all  (Gadus) 
of  the  fins.  This  has  been  called  the  lateralis  accessorius  and  is 
apparently  connected  with  V.,  VII.,  IX.,  X,  and  certain  spinal 

VagusCroup  {IX.,  X.,  XI.).— The  glossopkaryngeus  (IX.)  forks 
over  the  first  branchial  deft  (pretrematic  and  post-trematic 
branches)  and  also  gives  off  a  palatine  branch  (^n.IX.).  In 
some  cases  (various  Selachians,  Ganoids  and  Teleosts)  it  would 
eeem  that  IX.  includes  a  few  fibres  of  the  lateralis  group. 

Vagus  (X.)  is  shown  by  its  multiple  roots  arising  from  the 
medulla  and  also  by  the  character  of  its  peripheral  distribution 
to  be  a  compound  structure  formed  by  the  fusion  of  a  number  of 
originally  distinct  nerves.  It  consists  of  (i)  a  number  of 
branchial  branches  (X.'  X.'  &c.),  one  of  whidi  forks  over  each 
gill  cleft  behind  the  hyobranchiaJ  and  which  may  (Selachians) 
arise  by  separate  roots  from  the  medulla;  (i)  an  intestinal 
branch  (p.n.X.)  arising  behind  the  last  branchial  and  innervating 
the  wall  of  the  oesophagus  and  stomach  and  it  may  be  even  the 
intestine  throughout  the  greater  part  of  its  length  (ifyxine). 

The  accessorius  (XI.)  is  not  in  fishes  separated  as  a  distinct 
nerve  from  the  vagus. 

With  increased  development  of  the  brain  its  hinder  portion, 
giving  rise  to  the  vagus  system,  has  apparently  come  to  encroach 
on  the  anterior  portion  of  the  spinal  cord,  with  the  result  that  a 
number  of  spinal  nerves  have  become  reduced  to  a  less  or  more 
vestigial  condition.  The  dorsal  roots  of  these  nerves  disappear 
entirely  in  the  adult,  but  the  ventral  roots  persist  and  are  to 
be  seen  arising  ventrally  to  the  vagus  roots.  They  supply 
certain  muscles  of  the  pectoral  fins  and  of  the  visceral  arches 
and  are  known  as  spi no-occipital  nerves,* 

These  nerves  are  divisible  into  an  anterior  more  ancient  set— the 
occipital  nerves — and  a  posterior  set  of  more  recent  origin — (occipito- 
spinal  nerves).  In  Selachians  1-5  jjaire  of  ocdpltal  nerves  alone 
are  recognuable :  in  Dipnoans  2-3  pairs  of  occipital  and  a-3  pairs  of 
occipito-spinal :  in  Ganoids  1-2  pairs  occipital  and  1-5  pairs  occipito- 
spinal;  in  Teleosts  finally  the  occipital  nerves  have  entirely  dis- 
appeared while  there  are  3  pairs  of  occipito-spinal.  In  Cyclostomes 
no  special  spino-occipital  nerves  have  been  described. 

The  fibres  corresponding  with  those  of  the  Hypoglossus  (XII.) 
of  higher  vertebrates  spring  from  the  anterior  spinal  nerves, 

'  For  literature  of  lateral  line  organs  see  Cole,  Trans.  Li»H.  Soc., 
vii.  (1898). 
_  *  M.  FQrbringer  in  Gegenbaur's  Festschrift  (1896). 


which  are  here,  as  indeed  in  Amphibia,  still  free  from   the 
cranium. 

Sympotketic. — The  sympathetic  portion  of  the  nervous 
system  does  not  in  fishes  attain  the  same  degree  of  differentiation 
as  in  the  higher  groups.  In  Cydostomes  it  is  apparently  re- 
presented by  a  fine  plexus  with  small  ganglia  found  in  the 
neighbourhood  of  the  dorsal  aorta  and  on  the  surface  of  the  heart 
and  receiving  branches  from  the  spinal  nerves.  In  Selachians 
also  a  plexus  occurs  in  the  neighbourhood  of  the  cardinal  veins 
and  extends  over  the  viscera:  it  receives  visceral  branches 
from  the  anterior  spinal  nerves.  In  Teleosts  the  plexus  has 
become  condensed  to  form  a  definite  sympathetic  trunk  on  each 
side,  extending  forwards  into  the  head  and  communicating  with 
the  ganglia  of  certain  of  the  cranial  nerves.  (J.  G.  K.) 

V.  Distribution  in  Time  and  Sfacb 

The  origin  of  Vertebrates,  and  how  far  back  in  time  they  extend, 
is  unknown.  The  earliest  fishes  were  in  all  probability  devoid 
of  hard  parts  and  traces  of  their  existence  can  scarcdy  be 
expected  to  be  found.  The  hypothesis  that  they  may  be  derived 
from  the  early  Crustaceans,  or  Arachnids,  is  chiefly  based  on  the 
somewhat  striking  resemblance  which  the  mailed  fishes  of  the 
Silurian  period  (Ostracodermi)  bear  to  the  Arthr<^x)ds  of  that 
remote  time,  a  resemblance,  however,  very  superficial  and  re- 
garded by  most  morphologists  as  an  interesting  example  of 
mimetic  resemblance — whatever  this  term  may  be  taken  to 
mean.  The  minute  dentides  known  as  conodonts,  which  first 
appear  in  the  Ordovician,  were  once  looked  upon  as  teeth  of 
Cydostomes,  but  their  histological  structure  does  not  afford 
any  support  to  the  identification  and  they  are  now  generally 
dismissed  altogether  from  the  Vertebrates,  As  a  compensation 
the  Lower  Silurian  of  Russia  has  yielded  small  teeth  or  spines 
which  seem  to  have  really  belonged  to  fishes,  although  their 
exact  affinities  are  not  known  (Palaeodus  and  Archodus  of 
J.  V.  Rohon). 

It  is  not  until  we  reach  the  Upper  Silurian  that  satisfactory 
remains  of  unquestionable  fishes  are  found.and  here  they  suddenly 
appear  in  a  considerable  variety  of  forms,  very  unlike  modern 
fishes  in  every  respect,  but  so  highly  devdoped  as  to  convince 
us  that  we  have  to  search  in  much  earlier  formations  for  their 
ancestors.  These  Upper  Silurian  fishes  are  the  Coelolepidae, 
the  AteUospidae,  the  Birkenitdae,  the  Pteraspidae,  the  Tremala- 
tpidae  and  the  Cepkalaspidae,  all  referred  to  the  Ostracophori. 
The  three  last  types  persist  in  the  Devonian,  in  the  middle  of 
which  period  the  Osteolepid  Crossopterygii,  the  Dipneusti  and 
the  Aithrodira  suddenly  appear.  The  most  primitive  Sdachian 
{Cladaselacke),  the  Acanthodian  Sdachians  (Diplacantkidae),  the 
Chimaerids  ( Ptyctodus) ,  and  the  Palaeoniscid  ganoids  (Chirolepis) 
appear  in  the  Upper  Devonian,  along  with  the  problematic 
PalaeosPondylus. 

In  the  Carboniferous  period,  the  Ostracophori  and  Arthrodira 
have  disappeared,  the  Crossopterygii  and  Dipneusti  are  still  abun- 
dant, and  the  Selac  hians(  Pleuracanlhus,  Aca.n  thodians,truesharks) 
and  Chondrostean  ganoids  (Palaeoniscidae  and  Platysomidae) 
are  predominant.  In  the  Upper  Permian  the  Holostean  ganoids 
{AcoTUkophorus)  make  their  appearance,  and  the  group  becomes 
dominant  in  the  Jurassic  and  the  Lower  Cretaceous.  In  the 
Trias,  the  Crossopterygii  and  Dipneusti  dwindle  in  variety  and 
the  Ceralodonlidae  appear;  the  Chondrostean  and  Holostean 
ganoids  are  about  equally  represented,  and  are  supplemented  in 
the  Jurassic  by  the  first,  annectant  representatives  of  the 
Teleostei  (Pkolidophoridae,  Leptolepidae).  In  the  latter  period, 
the  Holostean  ganoids  are  predominant,  and  with  them  we  find 
numerous  Cestraciont  sharks,  some  primitive  skates  (Sguattnidae 
and  Rhinobatidae),  Chimaerids  and  numerous  Coelacantbid 
crossopterygians. 

The  fish-fauna  of  the  Lower  Cretaceous  is  similar  to  that 
of  the  Jurassic,  whilst  that  of  the  Chalk  and  other  Upper  Cretace- 
ous formations  is  quite  modern  in  aspect,  with  only  a  slight 
admixture  of  Coelacanthid  crossopterygians  and  Holostean 
ganoids,  the  Teleosteans  bang  abundantly  represented  by 
Elopidae,  Albulidae,  Halosauridae,  Scopeltdae  ^\^fllft^,~. 
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many  being  dose  allies  of  the  present  inhabitants  of  the  deep 
sea.  At  this  period  the  spiny-rayed  Teieosteans,  dominant 
in  the  aeaa  of  the  present  day,  made  their  first  appearance. 

With  the  Eocene,  the  fish-fauna  has  assumed  the  essential 
cbaractet  which  it  now  bears.  A  few  Pycoodonts  survive  as 
the  last  representatives  of  typically  Mesozoic  ganoids,  whilst 
in  the  marine  deposits  of  Monte  Boica  (Upper  Eocene)  the 
principal  families  of  living  marine  fishes  are  represented  by  genera 
identical  with  or  more  or  less  closely  allied  to  those  still  erist- 
ing;  it  is  highly  remarkable  that  forms  so  highly  specialized  as 
the  sucking-fi^  or  remoras,  the  flat-fish  (Pleuroneclidae),  the 
Fediculati,  the  Plectognaths,  &c.,  were  in  existence,  whilst  in 
the  freshwater  deposits  of  North  America  OsUoghssidae  and 
CickUdae  were  already  represented.  Very  little  is  known  of  the 
freshwater  fishes  of  the  early  Tertiaiies.  What  has  been  pre- 
served of  them  from  the  Oligocene  and  Miocene  shows  that 
they  differed  very  slightly  from  their  modem  representatives. 
We  may  conclude  that  from  early  Tertiary  times  fishes  were 
practictdly  as  they  are  at  present.  The  great  hiatus  in  our  know- 
ledge lies  in  the  period  between  the  Cretaceous  and  the  Eocene. 
'  At  the  present  day  the  Teieosteans  are  in  immense  pre- 
ponderance, Selachians  are  still  well  represented,  the  Chondro- 
stean  ganoids  are  confined  to  the  rivers  and  lakes  of  the  temperate 
zone  of  the  northern  hemisphere  {Acipenseridae,  Polyodontidae), 
the  Holostean  ganoids  are  reduced  to  a  few  species  {Lepidostevs, 
Amia)  dwelling  in  the  fresh  waters  of  North  America,  Mexico 
and  Cuba,  the  Crossopterygians  are  represented  by  the  isolated 
group  Polypteridae,  widely  different  from  any  of  the  known 
fossil  forms,  with  about  ten  species  inhabiting  the  rivers  and 
lakes  of  Africa,  whilst  the  Dipneusti  linger  in  Australia  (Neocera- 
lodus),  in  South  America  {Lipidosiren),  and  in  tropical  Africa 
(Prolopkrus).  The  imperfections  of  the  geological  record  pre- 
clude any  attempt  to  deal  with  the  distribution  in  space  as 
regards  extinct  forms,  but  several  types,  at  present  very  re- 
stricted in  their  habitat,  once  had  a  very  wide  distribution.  The 
Ceratodontidae,  for  instance,  of  which  only  one  species  is  now 
living,  confined  to  the  rivers  of  Queensland,  has  left  remains  in 
Triassic,  Rhaetic,  Jurassic  and  Cretaceous  rocks  of  Europe, 
North  America,  Patagonia,  North  and  South  Africa,  India  and 
Australia;  the  Amiidae  and  Lepidoilfidae  were  abundant  in 
Europe  in  Eocene  and  Miocene  times;  the  OsUoghssidae,  now 
living  in  Africa,  S.E.  Asia  and  South  America,  occurred  in  North 
America  and  Europe  in  the  Eocene. 

In  treating  of  the  geographical  distribution  of  modem  fishes, 
it  is  necessary  to  distinguish  between  fresh-water  and  marine 
forms.  It  is,  however,  not  easy  to  draw  a  line  between  these 
categories,  as  a  large  number  of  forms  are  able  to  accommodate 
themselves  to  either  fresh  or  salt  water,  whilst  some  periodically 
migrate  from  the  one  into  the  other.  On  the  whole,  fishes 
may  be  roughly  divided  into  the  following  categories: — 

I.  Marine  fishes.  A,  shore-fishes;  B.  pelagic  fishes;  C, 
deep-sea  fishes. 

n.    Brackish -water  fishes. 

III.  Fresh-water  fishes, 

IV,  Migratory  fishes.    A.  anadromous  (ascending  fresh  waters 

to   spawn);   B.  catadromous  (descending   to  the  sea 
to  spawn). 

About  two-thirds  of  the  known  recent  fishes  are  marine.  Such 
are  nearly  all  the  Selachians,  and,  among  the  Teieosteans,  all 
the  Heleromi,  Pediculati  and  the  great  majority  of  Apodes, 
Thoracoslei,  Percesoces,  Anacanthim,  AcanlhopierygU  &ad  Pleclo- 
gnaiki.  All  the  Crossopterygii.  Dipneusti,  Opislhomi,  Sym- 
branckii,  and  nearly  all  the  Ganoidei  and  Ostariopkysi  are  con- 
fined to  fresh-water. 

The  three  categories  of  marine  fishes  have  thus  been  defined 
by  GUnther: — 

*  "  I.  Shore  Fislits — that  is,  fiahea  which  chiefly  inhabit  parts  of 
the  sea  ui  the  immediate  neighlxiurhaod  of  land  either  actually 
raised  above,  or  at  least  but  little  submerged  below,  the  surf  ace  of  the 
water.  They  do  not  descend  to  any  great  depth.-^srery  few  to  500 
(athoros,  and  the  majority  live  dose  to  the  surface.  The  distribution 
of  these  fishes  is  determined,  not  only  by  the  temperature  of  the  eur- 
face  water,  but  aisob\'  thenatureof  the  adjacent  land  and  its  animal 


and  vegetable  products, — some  being  confined  to  flat  o 


involuntary  removals  to  which  these  fishes  are  exposed,  their  dis- 
tribution within  certain  limits,  as  it  no  doubt  orifdnafly  existed, 
would  resemble  still  more  that  of  freshwater  fishes  than  we  find  it 
actually  does  at  the  present  period. 

2.  Pelagic  Fishes —  that  is,  fishes  which  inbatnt  the  surface  and 
uppermost  strata  of  the  open  ocean,  and  approach  the  shores  only 


accidentally  or  occasionally  (m  search  of  prey),  or  periodically  (f< 
'  ose  of  spawning).     The  majority  spawn  in  the  open 

and  young  being  always  found  at  a  great  distance  from 


the 


shore.  With  regard  to  their  distribution,  they  are  still  subject 
to  the  influences  of  light  and  the  temperature  of  the  surface  water; 
but  they  are  independent  of  the  variable  local  conditions  which  tie 
the  shore  fish  to  its  original  home,  and  therefore  roam  freely  over  a 
space  which  would  takes  freshwater  or  shore  fish  thousands  of  year* 
to  cover  in  its  gradual  dispersal.  Such  as  are  devoid  of  rapidity  of 
motion  are  dispersed  over  similarly  large  areas  by  the  oceanic  cur- 
rents, more  slowly  than  the  stroi^  swimmers,  but  not  less  surely.  An 
accurate  definition,  therefore,  of  their  distribution  within  certain 
areas  equivalent  to  the  terrestrial  regions  is  much  less  feasible  than 
in  the  case  of  shore  fishes. 

3.  Deep-Sea  Fiskes — that  is,  fishes  which  inhabit  such  depths 
of  the  ocean  that  they  are  but  little  or  not  at  all  influenced  by  Ught 
or  the  surface  temperature,  and  which,  by  their  organization,  are 

Erevented  from  reaching  the  surface  stratum  in  a  healthy  condition. 
iving  almost  under  identical  tellurian  conditions,  the  same  type, 
thest  ■ 


well  a 

of  these  fishes  points  to  the  conclusion  that  no  separate  horizontal 
regions  can  be  distinguished  in  the  abyssal  fauna,  and  that  no 
division  into  bathymetrical  strata  can  be  attempted  on  the  base  of 
generic  much  less  of  family  characters." 

A  division  of  the  world  into  regions  according  to  the  distribu- 
tion of  the  shore-fishes  is  a  much  more  difiScult  task  than  that 
of  tracing  continental  areas.  It  is  possible  perhaps  to  dis- 
tinguish four  great  divisions:  the  Arctic  region,  the  Atlantic 
region,  the  Indo-Pacific  region  and  the  Antarctic  region.  The 
second  and  third  may  be  again  subdivided  into  three  zones: 
Northern,  Tropical  and  Southem.  This  appears  to  be  a  more 
satisfactory  arrangement  than  that  which  has  been  proposed 
into  three  zones  primarily,  each  again  subdivided  according 
to  the  different  oceans.  Perhaps  a  better  division  is  that  adopted 
by  D.  S.  Jordan,  who  arranges  the  littoral  fishes  according  to 
coast  lines;  we  then  have  an  East  Atlantic  area,  aWest  Atlantic, 
an  East  Pacific  and  a  West  Pacific,  the  latter  including  the 
coasts  of  the  Indian  Ocean.  The  tropical  zone,  whatever  be 
the  ocean,  is  that  in  which  fishes  Sourish  in  greatest  abundance 
and  where,  especially  about  coral-reefs,  they  show  the  greatest 
variety  of  bizarre  forms  and  the  most  gorgeous  coloration. 
The  fish-fauna  of  the  Indo-Pacific  Is  much  richer  than  that 
of  the  Atlantic,  both  as  regards  genera  and  species. 

As  regards  the  Arctic  and  Antarctic  regions,  the  continuity 
or  drcumpolar  distribution  of  the  shore  fishes  is  well  established. 
The  former  is  chiefly  characterized  by  its  Cottids,  Cydopterids, 
Zoarcids  and  Gadids,  the  latter  by  its  Nototheniids.  The  theory 
of  bipolarity  receives  no  support  from  the  study  of  the  fishes. 

Pelagic  fishes,  among  which  we  find  the  largest  Selachians 
and  Teieosteans,  are  far  less  limited  in  their  distribution,  which, 
for  many  spedes,  is  nearly  world-wide.  Some  are  dependent 
upon  currents,  but  the  great  majority  being  rapid  swimmers 
able  to  continue  thdr  course  for  weeks,  apparently  without 
the  necessity  of  rest  (manysharks,scombrids,  sword-fishes),  pass 
from  one  ocean  into  the  other.  Most  numerous  between  the 
tropics,  many  of  these  fishes  occasionally  wander  far  north  and 
south  of  their  habitual  range,  and  there  are  few  genera  that 
are  at  all  limited  in  their  distribution. 

Deep-sea  fishes,  of  which  between  seven  himdred  and  dgbt 
hundred  spedes  are  known,  bdong  to  the  most  diverse  groups 
and  quite  a  number  of  families  are  exclusively  bathybial  {Ckla- 
mydoseiachidae,  Slomiatidae,  Ahpocepludidae,  Nemukthyidae, 
Synaphobranchidae,  Saccopharyngidae,  C^mtmidae,  Haiosau- 
ridae,  Lipogenyidae,  NotacatUhidae,  Ckiasmodontidae,  Icosteidae, 
MvraefuAepididae,  MacruTtdae,  Aitomalopidae,  Podatelidae, 
Trachypleridae,  LophoUdae,  CeraUidae,  GigatOacUnidae).  But 
they  are  all  compararively  slight  modifications  of  the  forms 
living  on  the  surface  of  the  sea  or  in  the  shal~ 
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which  they  may  be  regarded  as  derived.  In  no  instance  do  these 
types  show  a.  structure  which  may  be  termed  archaic  when 
compared  with  their  surface  allies.  That  these  fishes  are  localized 
in  tbeir  vertical  distribution,  between  the  loo-fathoitis  line, 
often  taken  as  the  arbitrary  limit  of  the  bathybial  fauna,'  and 
the  depth  of  3750  fathoms,  the  lowest  point  whence  fishes  hsVe 
been  procured,  there  is  little  doubt.  But  our  knowledge  is 
still  too  fragmentary  to  allow  of  any  general  conclusions,  and 
the  same  applies  to  the  horizontal  distribution.  Yet  the  same 
species  may  occur  at  most  distant  points;  as  these  fishes  dwell 
beyond  the  influence  of  the  sun's  rays,  they  arc  not  affected  by 
temperature,  and  living  in  the  Arctic  zone  or  under  the  equator 
makes  little  difference  to  them.  A  great  deal  of  evidence  has 
been  accumulated  to  show  the  gradual  transition  of  the  surface 
■  into  the  bathybial  forms;  a  large  number  of  surface  fishes  have 
been  met  with  in  deep  water  (from  100  to  300  fathoms),  and 
these  animals  afford  no  support  to  Alexander  Agassiz's  supposi- 
tion of  the  existence  of  an  azoic  zone  between  the  soo-fathoms 
line  and  the  bottom. 

Brackish-water  fishes  occur  also  in  salt  and  fresh  water,  in 
some  locahties  at  least,  and  belong  to  various  groups  of  Teleo- 
steans.  Sticklebacks,  gobies,  grey  mullets,  blennies  are  among 
the  best-known  ezamples.  The  facility  with  which  they  accom- 
modate themselves  to  changes  in  the  medium  in  which  they  live 
has  enabled  them  to  spread  readily  over  very  large  areas.  The 
three-spiDed  stickleback,  for  instance,  occurs  over  nearly  the 
whole  of  the  cold  and  temperate  parts  of  the  northern  hemisphere, 
whilst  a  grey  mullet  {MugU  capita)  ranges  without  any  appredabie 
difference  in  form  from  Scandinavia  and  the  United  States 
along  all  the  Atlantic  coasts  to  the  Cape  of  Good  Hope  and 
Brazil.  It  would  be  hardly  possible  to  base  zoo-geographical 
divisions  on  the  distribution  of  such  forms. 

The  fresh-water  fishes,  however,  invite  to  such  attempts. 
How  greatly  their  distribution  differs  from  that  of  terrestrial 
animals  has  long  ago  been  emphasized.  The  key  to  their  mode 
of  dispersal  is,  with  few  exceptions,  to  be  found  in  the  hydro- 
graphy of  the  continents,  latitude  and  climate,  excepting  of 
course  very  great  altitudes,  being  inconsiderable  factors,  the 
fish-fauna  of  a  country  deriving  its  character  from  the  head- 
waters of  the  river-system  which  flows  through  it.  The  lower 
Nile,  for  instance,  is  inhabited  by  fishes  bearing  a  close  resem- 
blance to,  or  even  specifically  identical  with,  those  of  tropical 
Africa,  thus  strikingly  contrasting  with  the  land-fauna  of  its 
banks.  The  knowledge  of  the  river-systems  is,  however,  not 
sufficient  for  tracing  areas  of  distribution,  for  we  must  bear 
in  mind  the  movements  which  have  taken  place  on  the  surface 
of  the  earth,  owing  to  which  present  conditions  may  not  have 
existed  within  comparatively  recent  times,  geologically  speaking; 
and  this  is  where  the  systematic  study  of  the  aquatic  animals 
affords  scope  for  conclusions  having  a  direct  bearing  on  the 
physical  geography  of  the  near  past.  It  is  not  possible  here  to 
enter  into  the  discussion  of  the  many  problems  which  the  dis- 
tribution of  fresh-water  fishes  involves;  we  limit  ourselves  to 
an  indication  of  the  principal  regions  into  which  the  world  may 
be  divided  from  this  point  of  view.  The  main  divisions  proposed 
by  Gtother  in  the  gth  edition  of  the  Encyclopedia  BrUamiica 
Still  appear  the  roost  satisfactory.   They  are  as  follows: — 

I.  The  Northern  Zone  or  H(».akctic  Region. — Characterized 
by  Acipenseridae.  Few  Siluridae.  Numerous  Cyprinidac,  Salmon- 
ioae,  Esocidae,  Pcrcidae. 

I.  Europa'eo-Asiatic  or  Paiaearctic   Region.     Characterized   by 

abeence  of  osseous  Ganoklei ;  Cobit  inae  and  Barbus  numerous. 
3.  North  American  or  Nearctic  Region.     Characterized  by  osseous 
Ganoidei  and  abundance  ot  Catostominae ;  but  no  Cobitinae 
or  Barbus. 

II.  The  Equatorial  Zone. — Characterized  by  the  development 
of  Siluridae. 

A.  Cvprinoid  Division.     Characterized  by  presence  of  Cyprinidae, 
Mast  ace  mbelidae,  Anabantidae,  Ophiocephalidae. 

I.  Indian  Region.     Characterized  bv  absence  of  Dipneusti, 
Polypteridae,  Mormyridae  aiui  Cbaradnidae.    Cobi- 


B.  Ac>^rinoid  Diviuon.    Characterized  by  absence  of  Cyprinidae 
and  the  other  families  mentioned  above. 

I.  Tropical  American  or  Neotropical  Region.    Characterized 
by  presence  of  Dipneusti;  Cichlidae  and  Chaiacinidae 
numerous;  Gymnotidac  and  LAH'icariidae. 
3.  Tropical  Pacific  Region.     Includes  the  Australian  as 
well   as   the   Polynesian   Resion.     Characterized   by 
presence  of  Dipneusti.     Cichlidae  and  Characinldae 
absent. 
III.  The  Southern  Zone. — Characterized  by  absence  of  Cj^ri- 
nidae  and  scarcity  of  Kluridae.     Haplochitoaidae  and  Calasudae 
represent  the  Salmonids  and  Esoces  of  the  northern  zone.    One 
re^n  only. 

I.  Antarctic  Region.    Characterized  by  the  small  number  of 
species ;  the  nshes  of 

(a)  The  Tasmanian  aubregion; 
(6)  The  New  Zealand  subrepon;  and 
(c)  The  Pat^onian  or  Fuegian  subregion 
beii^  almost  identical. 

Although,  as  expressed  in  the  above  synopsis,  the  resemblance 
between  the  Indian  and  African  regions  is  far  greater  than  exists 
between  them  and  the  other  regions  of  the  equatorial  zone, 
attention  must  be  drawn  to  the  marked  affinity  which  some  of 
the  fishes  of  tropical  Africa  show  to  those  of  South  America 
(Lepidosirenidae,  Characinidae,  Cichlidae,  Natididae),  an  aSLnity 
which  favours  the  supposition  of  a  connexion  between  these 
two  parts  of  the  world  in  early  Tertiary  times. 

The  boundaries  of  Gtlnther's  regions  may  thus  be  traced, 
beginning  with  the  equatorial  tone,  this  being  the  richest. 

Equatorial  Zone. — Roughly  speaking,  the  borders  of  this 
zoological  zone  coincide  with  the  geographical  limits  of  the 
tropics  of  Cancer  and  Capricorn;  its  characterbtic  fwms, 
however,  extend  in  undiUating  lines  several  degrees  both  north- 
wards and  southwards.  Commencing  from  the  west  coast  of 
Africa,  the  desert  of  the  Sahara  forms  a  boundary  between 
the  equatorial  and  northern  zones;  as  the  boundary  approaches 
the  Kile,  it  makes  a  sudden  sweep  towards  the  north  as  far  as 
northern  Syria,  crosses  through  Persia  and  Afghanistan  to  the 
southern  ranges  of  the  Himalayas,  and  follows  the  course  of 
the  Yang-tse-Kiang,  which  receives  its  contingent  of  equatorial 
fishes  through  its  southern  tributaries.  Its  continuadon  through 
the  North  Pacific  may  be  indicated  by  the  tropic,  which  strikes 
the  coast  of  Mexico  at  the  southern  end  of  the  Gulf  of  California. 
Equatorial  types  of  South  America  are  known  to  extend  so 
far  northwarcL;  and,  by  following  the  same  line,  the  West 
India  Islands  are  naturally  included  in  this  zone. 

Towards  the  south  the  equatorial  zone  embraces  the  whole 
of  Africa  and  Madagascar,  and  seems  to  extend  still  farther 
south  in  Australia,  its  boundary  probably  following  the  southern 
coast  of  that  continent;  the  detailed  distribution  of  the  fresh- 
water fishes  of  south-western  Australia  has  been  little  studied, 
but  the  tropical  fishes  of  that  region  follow  the  principal  water- 
course, the  Murray  river,  far  towards  the  south  and  probably 
to  its  mouth.  The  boundary-line  then  stretches  to  the  north 
of  Tasmania  and  New  Zealand,  coinciding  with  the  tropic 
until  it  strikes  the  western  slope  of  the  Andes,  on  the  South 
American  continent,  where  it  again  bends  southward  to  embrace 
the  system  of  the  Rio  de  la  Plata. 

The  four  regions  into  which  the  equatorial  zone  as  divided 
arrange  themselves  into  two  well-marked  divisions,  one  of  which 
is  characterized  by  the  presence  of  Cyprinid  fishes,  combined 
with  the  devdopment  of  Labyrinlhic  Percesoces  (Attabantidae 
and  Ophiocephalidae)  and  Maetacembctids,  wfiilst  in  the  other 
these  types  are  absent.  The  boundary  between  the  Cyprinoid 
and  Acyprinoid  division  seems  to  follow  the  lujw  exploded 
Wallace's  line — a  line  drawn  from  the  south  of  the  Philippines 
between  Borneo  and  Celeties,  and  farther  south  between  Bali 
and  Lombok.  Borneo  abounds  in  Cyprinids;  frcmi  the  Philippine 
Islands  a  few  only  are  known,  and  in  Bali  two  spedes  have  been 
found;  but  none  are  known  from  Celebes  or  Lombok,  or  from 
islands  situated  farther  east. 

The  Indian  region  comprises  Asia  south  of  the  Himalayas  and 

the  Yang-tse-Kiang,  and  includes  the  islands  to  the  west  of 

Celebes  and  Lombok.     Towards  the  north-east  the  island   of 

Formosa,  which  also  by  other  parts  of  its,  bwoa  shows  ibt 
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characters  of  the  equatorial  zone,  has  received  some  characteristic 
Japanese  freshwater  fishes.  Within  the  geographical  boundaries 
of  China  the  freshwater  fishes  of  the  tropics  pass  gradually  into 
those  of  the  northern  zone,  both  being  separated  by  a  broad, 
debateable  ground.  The  afQuents  of  the  great  river  traversing 
this  district  are  more  numerous  from  the  south  than  from  the 
north,  and  carry  the  southern  fishes  far  into  the  temperate 
zone.  Scarcely  better  defined  is  the  boundary  of  this  region 
towards  the  north-west,  in  which  fishes  were  very  poorly  re- 
presented by  types  common  to  India  and  Africa. 

The  African  region  comprises  the  whole  of  Africa  south  of 
the  Sahara.  It  might  have  been  conjectured  that  the  more 
temperate  climate  of  its  southern  ertremity  would  have  been 
accompanied  by  a  conspicuous  difference  in  the  fish  fauna.  But 
this  is  not  the  case;  the  difference  between  the  tropical  and 
southern  parts  of  Africa  consists  simply  in  the  gradual  dis- 
appearance of  specifically  tropical  forms,  whilst  Silurids, 
Cyprinids  and  even  Anabas  penetrate  to  its  southern  coast; 
no  new  form,  except  a  Galaxias  at  the  Cape  of  Good  Hope,  has 
entered  to  impart  to  South  Africa  a  character  distinct  from  the 
central  portion  of  the  continent.  In  the  north-east  the  African 
fauna  passes  the  isthmus  of  Suez  and  penetrates  into  Syria; 
the  system  of  the  Jordan  presents  so  many  African  types  that 
it  has  to  be  included  in  a  description  of  the  African  region  as 
well  as  of  the  Europaeo-Asiadc. 

The  boundaries  of  the  Neotropical  or  Tropical  American 
region  have  been  suflSdently  indicated  in  the  definition  of  the 
equatorial  zone,  A  broad  and  most  irregular  band  of  country, 
in  which  the  South  and  North  American  forms  are  mixed, 
exists  in  the  north. 

The  Tropical  Pacific  region  includes  all  the  islands  east  of 
Wallace's  line,  New  Guinea,  Australia  (with  the  exception  of 
its  south-eastern  portion),  and  all  the  islands  of  the  tropical 
Pacific  to  the  Sandwich  group. 

NoRTHEKN  Zone.— The  boundaries  of  the  northern  zone  coin- 
cide in  the  main  with  the  northern  limit  of  the  equatorial  zone; 
but  they  overiap  the  latter  at  different  points.  This  happens 
in  Syria,  as  well  as  east  of  it,  where  the  mixed  faunae  of  the 
Jordan  and  the  rivers  of  Mesopotamia  demand  the  inclusion 
of  this  territory  in  tbe  northern  zone  as  well  as  in  the  equatorial; 
in  the  island  of  Formosa,  where  a  Salmonid  and  several  Japanese 
Cyprinids  flourish;  and  in  Central  America,  where  a  Lgpidosteus, 
a  Cyprinid  {SderogHothus  meridionalii),  and  an  Amiurus  {A. 
meridionalis)  represent  the  North  American  fauna  In  the  midst 
of  a  host  of  tropical  forms. 

There  is  no  separate  arotic  zone  for  freshwater  fishes;  ichthyic 
life  becomes  extinct  towards  the  pole  wherever  the  fresh  water 
remains  frozen  throughout  the  year,  or  thaws  for  a  few  weelts 
only;  and  the  few  fishes  which  extend  into  high  latitudes 
belong  to  types  in  no  wise  differing  from  those  of  the  more  tem- 
perate south.  The  highest  latitude  at  which  fishes  have  been 
obtained  is  82°  N.  lat.,  whence  specimens  of  char  {Saimo  arctunts 
and  Saimo  nareiii)  have  been  brought  back. 

Tke  Paiaearclic  or  Europaeo- A  static  Region. — The  western 
and  southern  boundaries  of  this  region  coincide  with  those 
of  the  northern  zone.  Bering  Strait  and  the  Kamchatka  Sea 
have  been  conventionally  taken  as  the  boundary  in  the  north, 
but  the  fishes  of  both  coasts,  so  far  as  they  are  known,  arc  not 
sufficiently  distinct  to  be  referred  to  two  different  regions. 
The  Japanese  islands  exhibit  a  decided  Palaearotic  fish  fauna 
with  a  slight  influx  of  tropical  forms  in  the  south.  In  the  east, 
as  well  as  in  the  west,  the  distinction  between  tbe  Europaeo- 
Asiatic  and  the  North  American  regions  disappears  almost 
entirely  as  we  advance  farther  towards  the  north.  Finally, 
the  Europaeo-Asiatic  fauna  mingles  with  African  and  Indian 
forma  in  Syria,  Persia  and  Afghanistan, 

The  boundaries  of  the  North  American  or  NearcUc  region 
have  been  sufficiently  indicated.  The  main  features  and  tbe 
distribution  of  this  fauna  are  identical  with  those  of  the  preceding 

Soi'THEBN  Zone. — The  boundaries  of  this  zone  have  been 
indicated  in  the  description  of  the  equatorial  zone;  they  over- 


i  lap  the  southern  boundaries  of  the  latter  in  South  Australia 
and  South  America,  but  we  have  not  the  means  of  defining  the 
limits  to  which  southern  types  extend  northwards.  This  zone 
includes  Tasmania,  with  at  least  a  portion  of  south-eastern 
Australia  (Tasmanian  sub-region) ,  New  Zealand  and  the  Auckland 
Islands  (New  Zealand  sub-region),  and  Chile,  Patagonia,  Tierra 
del  Fuego  and  the  Falkland  Islands  (Fuegian  sub-region). 
No  freshwater  fishes  are  known  from  Kerguelen's  Land,  or 
from  islands  beyond  55°  S.  lat. 

The  Tropical  American  region  is  the  richest  (about  1 300  species) ; 
next  follow  the  African  region  (about  1000),  the  Indian  region 
(about  800),  the  Europaeo-Asiatic  region  (about  500),  the  North 
American  region  (about  400),  the  Tropical  Pacific  region  (about 
60);  whilst  the  Antarctic  region  is  quite  insignificant. 

Of  the  migratory  fishes,  or  fishes  travelling  regularly  from 
the  sea  to  fresh  waters,  most,  if  not  all,  were  derived  from  marine 
forms.  The  anadromous  forms,  annually  or  periodically  ascend- 
ing rivers  for  the  purpose  of  spawning,  such  as  several  species 
of  Acipenser,  Salmo,  Coregonus,  Clupeo  (shads),  and  Felromyzon, 
are  only  known  from  the  northern  hemisphere,  whilst  the  cata- 
dromous  forms,  spending  most  of  their  life  in  fresh  water  but 
resorting  to  the  sea  to  breed,  such  as  Aitguilla,  some  species  of 
Mugil,  Galoxioi  and  Pleuronectes,  have  representatives  in 
both  hemispheres.  (G.  A.  B.) 

ICHTHTOPHAOI  (Gr.  for  "  fish-eaters "),  the  name  given 
by  ancient  geographers  to  several  coast-dwelling  peoples  in 
different  parts  of  the  world  and  ethnically  unrelated.  Nearchus 
mentions  such  a  race  as  inhabiting  the  barren  shores  of  the 
Mekran  on  the  Arabian  Sea;  Pausanias  locates  them  on  the 
western  coast  of  tbe  Red  Sea.  Ptolemy  speaks  of  fish-eaters 
in  Ethiopia,  and  on  the  west  coast  of  Africa;  while  Pliny 
relates  the  existence  of  such  tribes  on  the  islands  in  the  Persian 
Gulf.  Herodotus  (book  i.  c.  100)  menrions  three  tribes  of  the 
Babylonians  who  were  solely  fish-eaters,  and  in  book  iii.  c.  19 
refers  to  Ichthyophagi  in  Egypt.  The  existence  of  such  tribes 
was  confirmed  by  Sir  Richard  F.  Burton  {Ei-Medinah,  p.  144). 

ICHTHYOSAURUS,  a  fish  or  porpoise-shaped  marine  reptile 
which  characterized  the  Mesozoic  period  and  became  extinct 
immediately  after  the  depo^tion  of  the  Chalk,  It  was  named 
Ic/Ukyosaurus  (Gr.  fish-lizard)  by  C.  KHnig  in  1818  in  allusion 
to  its  outward  form,  and  is  best  known  by  nearly  complete 
skeletons  from  the  Lias  of  England  and  Germany.  The  large 
head  is  produced  into  a  slender,  pointed  snout;  and  the  jaws 
are  provided  with  a  row  of  conical  teeth  nearly  uutform  in 
size  and  deeply  implanted  in  a  continuous  groove.  The  eye  is 
enormous,  and  is  surrounded  by  a  ring  of  overlapping  "  scleradc 
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plates,"  which  would  serve  to  protect  the  eye-ball  during  diving. 
The  vertebrae  are  very  numerous,  short  and  deeply  biconcave, 
imparting  great  flexibiKty  to  the  backbone  as  in  fishes.  The 
neck  is  so  short  and  thick  that  it  is  practically  absent.  There 
are  always  two  pairs  of  paddle-like  limbs,  the  hinder  pair  never 
disappearing  as  in  porpoises  and  other  Cetacea,  though  often 
much  reduced  in  size.  A  few  specimens  from  the  Upper  Lias 
of  Wtlrttemberg  (in  the  museums  of  Stuttgart,  TObingen, 
Budapest  and  Chicago)  exhibit  remains  of  the  skin,  which  is 
quite  smooth  and  forms  two  triangular  median  fins,  one  in  the 
middle  of  the  back,  the  other  at  the  end  of  the  tail.  The  dorsal 
fin  consists  merely  of  skin  without  any  intem^^keleton,  while 
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the  tail-fill  is  expanded  in  a  vertical  plane  and  has  the  lower  lobe 
stiffened  by  the  tapering  end  of  the  backbone,  which  is  sharply 
betit  downwards.  Immature  individuab  are  sometimes  observ- 
able within  the  full-grown  skeletons,  suggesting  that  this  reptile 
was  viviparous. 

The  largest  known  spedea  of  IclUkyosaurus  is  /.  Irigonodon 
from  the  Upper  Lias  of  Banz,  Bavaria,  with  the  head  measuring 
about  two  metres  in  length  and  probably  representing  an  animal 
not  less  than  ten  metres  in  total  length.  /.  ^atyodon,  from  the 
English  Lower  Lias,  seems  to  have  been  almost  equally  large. 
/.  itUermedius  and  /.  commitnis,  which  are  the  commonest 
species  in  the  English  Lower  Lias,  rarely  exceed  a  length  of  three 
or  four  metres.  The  spedes  in  rocks  later  than  the  Lias  are 
known  for  the  most  part  only  by  fragments,  but  the  remains  of 
Lower  Cretaceous  age  are  noteworthy  for  their  very  wide  geo- 
graphical distribution,  having  been  found  ia  Europe,  the  East 
Indies,  Australia,  New  Zealand  and  South  America.  Allied 
Ichthyosauri ans  named  Ophthalmosawus  and  Baplanodon, 
from  the  Upper  Jurassic  of  En^and  and  North  America,  are 
nearly  or  quite  toothless  and  have  very  flexible  broad  paddles. 
The  earliest  known  Ichthyosaurians  (Mixosaurus),  which 
occur  in  the  Trias,  are  of  diminutive  size,  with  paddles  which 
suggest  that  these  marine  reptiles  were  originidly  descended 
from  land  or  marsh  animals  (see  Reptiles). 

Authorities. — R.  Owen,  A  Monograph  of  rt<  Fossil  BepfiUa  of 
the  Liassic  FormaUons,  part  iii.  (Mon.  Palaeont.  Soc.,  i&Sih  £. 
Fraaa,  Die  Ichtkyosaurier  der  sUddeuischen  Trw-  vnd  Jwa-Abiager- 
HRfen  (TUbii^n,  1891).  Also  good  figures  in  T.  Hawkins,  J*^ 
Book  of  the  Great  Sea-dragons  (London,  1840).  (A.  S.  Wo.) 

ICHTHYOSIS,  or  Xekodesua,  a  general  thickening  of  the 
whole  skin  and  marked  accumulation  of  the  epidermic  elements, 
with  atrophy  of  the  sebaceous  glands,  giving  rise  to  a  hard,  dry, 
scaly  condition,  whence  the  names,  from  IxfiOi,  flsh,  and  ^pin, 
dry,  Sipita,  skin.  This  disease  generally  first  appears  in  infancy, 
and  is  probably  congenital.  It  differs  in  intensity  and  in  distri- 
bution, and  is  generally  little  amenable  to  any  but  palliative 
remedies,  such  as  the  regular  application  of  oily  substances. 
Ichthyosis  lingualis  ("smokers'  tongue"),  a  variety  common 
in  heavy  smokers,  occurs  in  opaque  white  patches  on  the  tongue, 
gums  and  roof  of  the  mouth.  Cancer  occasionally  starts  from 
the  patches.  The  affection  is  obstinate,  but  may  disappear 
spontaneously. 

ICKNIELD  STREET,  (i)  The  Saxon  name  (earlier  Icenkylt) 
of  a  prehistoric  (not  Roman)  "  Ridgeway  "  along  the  Berkshire 
downs  and  the  Cbilterns,  which  crossed  the  Thames  near 
Streatley  and  ended  somewhere  near  Tring  or  Dunstable.  In 
some  places  there  are  traces  of  a  double  road,  one  line  on  the  hills 
and  one  in  the  valley  below,  as  if  for  summer  and  winter  use. 
No  modem  highroad  follows  it  for  any  distance.  Antiquaries 
have  supposed  that  it  once  ran  on  to  Royston,  Newmarket 
and  Norfolk,  and  have  connected  its  name  with  the  Iceni,  the 
Cdtic  tribe  inhabiting  East  Anglia  before  the  Roman  conquest. 
But  the  name  does  not  occui  in  early  documents  so  far  east, 
and  it  has  certainly  nothing  to  do  with  that  of  the  Iceni 
(Haverfidd,  Victoria  History  of  Norfolk,  i.  286).  See  further 
Erune  Stkeet.  (a)  A  Roman  road  which  ran  through  Derby, 
Lichfield,  Birmingham  and  Alcester  is  sometimes  called  Icknield 
Street  and  sometimes  Rycknield  Street.  The  origin  of  this 
nomenclature  is  very  obscure  ( Vict,  Hist,  of  Warmck,  L  339). 
(F.  J.  H.) 

ICON  (through  the  Latinized  form,  from  Gr.  ekeiif,  portrait, 
image),  generally  any  image  or  port  rait- figure,  but  specially 
the  term  apphed  to  the  representations  in  the  Eastern  Church 
of  sacred  personages,  whether  in  painting  or  sculpture,  and 
particularly  to  the  small  metal  plaques  in  archaic  Byzantine 
style,  venerated  by  the  adherents  of  the  Greek  Church,  See 
Iconoclasts;  Image- Worship ;  Byzantine  Art.  The  term 
"  iconography,"  once  confined  to  the  study  of  engravings  iq.v.), 
b  now  applied  to  the  history  of  portrait  images  in  Christian  art, 
though  it  is  also  used  widi  a  quahfying  adjective  of  Greek, 
Roman  and  other  art. 

ICOHimi  (mod.  Kama),  a  dty  of  A^a  Minor,  the  last  of  the 
Phrygian  land  towards  Lycaonia,  was  commonly  reckoned  to 


Lycaonia  in  the  Roman  time,  but  retained  its  old  Phrygian 
connexion  and  population  to  a  comparativdy  late  date.  Its 
natural  surroundings  must  have  made  it  an  important  town  from 
tha  beginning  of  organized  sodety  in  this  re^on.  It  lies  in  an 
excellently  fertile  plain,  6  m.  from  the  Hsidian  mountains  on 
the  west,  with  mountains  more  distant  on  the  north  and  south, 
while  to  the  east  the  dead  levd  plain  stretches  away  for  hundreds 
of  miles,  though  the  distant  view  is  interrupted  by  island-like 
mountains.  Streams  from  the  Pisidian  mountains  make  the 
land  on  the  south-west  and  south  of  the  dty  a  garden;  but  on 
the  east  and  north-east  a  great  part  of  the  naturally  fertile  soil 
is  uncultivated.  Trees  grow  nowhere  except  in  the  gardens 
near  the  dty.  Irrigation  is  necessary  for  productiveness,  and 
the  water-supply  is  now  defident.  A  much  greater  supply  was 
available  for  agriculture  in  andent  times  and  might  be  re- 
introduced. 

Originally  a  Phrygian  dty,  as  almost  every  authority  who  has 
come  into  contact  with  the  population  calls  it,  and  as  is  implied 
in  Acts  xiv.  6,  it  was  in  a  political  sense  the  chief  dty  of  the 
Lycaonian  tetrarchy  added  to  the  Galatian  country  about  165 
B.C.,  and  it  was  part  of  the  Roman  province  Galatia  from  35 
B.C.  to  about  A.D.  395.  Then  it  was  included  in  the  province 
Pjsidia  (as  Ammianus  Marcellinus  describes  it)  till  373,  after 
which  it  formed  part  of  the  new  province  Lycaonia  so  long  as 
the  provindal  division  lasted.  Later  it  was  a  prindpaj  dty  of 
the  theme  of  Anatolia.  It  suffered  much  from  the  Arab  raids 
in  the  three  centuries  following  a.d.  660;  its  capture  in  708  is 
mentioned,  but  it  never  was  held  as  a  dty  of  the  caliphs.  In 
later  Roman  and  Byzantine  times  it  must  have  been  a  large  and 
wealthy  dty.  It  was  a  metropolis  and  an  archbishopric,  and 
one  of  the  earliest  coundls  of  the  church  was  held  there  in  A.D. 
335.  The  ecdesiastical  organization  of  Lycaonia  and  the  country 
round  Iconium  on  all  sides  was  complete  in  the  eariy  4th  century, 
and  monuments  of  later  3rd  and  4th  century  Christianity  are 
estremdy  numerous.  The  history  of  Christian  Iconium  is  utteriy 
obscure.  The  dty  was  thrice  visited  by  St  Paul,  probably 
in  A.D.  47,  50  and  53;  and  it  is  the  prindpal  scene  of  the  tale 
of  Paul  and  Theda  (which  though  apocryphal  has  certainly 
some  historical  basis;  see  Thecla).  There  was  a  distinct 
Roman  element  in  Iconium,  arising  doubtless  from  the  presence 
of  Roman  traders.  This  was  recognized  by  Claudius,  who  granted 
the  honorary  title  Claudiconium,  and  by  Hadrian,  who  elevated 
the  dty  to  the  rank  of  a  Roman  colony  about  A.D.  130  under 
the  name  Colonia  Aelia  Hadriana  Augusta  Iconiensium.  The 
period  of  its  greatest  splendour  was  after  the  conquest  by  the 
Seljuk  Turks  about  1073-1074.  It  soon  became  the  capital  of 
the  Seljuk  state,  and  one  of  the  most  brilUant  dties  of  the  worid. 
The  palace  of  thesultans  and  the  mosque  of  Ala  ed-din  Kaikob&d 
formeriy  covered  great  part  of  the  Acropolis  hill  in  the  northern 
part  of  the  dty.  Farther  south  there  is  still  the  great  complex 
of  buildings  which  form  the  chief  seat  of  the  Mevlevi  dervishes, 
a  sect  widdy  spread  over  Anatolia.  Many  other  splendid  mosques 
and  royal  tombs  adorned  the  dty,  and  justified  the  Turkish 
proverb,  "  See  all  the  world;  but  see  Konia."  The  walls, 
about  3  m.  in  circumference,  consisted  of  a  core  of  rubble  and 
concrete,  coated  with  andent  stones,  inscriptions,  sculptures 
and  architectural  marbles,  forming  a  striking  sight,  which  no 
traveller  ever  examined  in  detail.  Beyond  the  walls  ei^tended 
the  gardens  and  villas  of  a  prosperous  Oriental  population, 
espedally  on  the  southwest  towards  the  suburb  of  Meram. 

When  the  Seljuk  state  broke  up,  and  the  Osmanh  or  Ottoman 
soverdgnty  arose,  Konia  decayed,  its  population  dwindled 
and  the  splendid  early  Turkish  buildings  were  suffered  to  go 
to  ruin.  As  trade  and  intercourse  diminished  Konia  grew  poorer 
and  more  ruinous.  The  walls  and  the  palace,  still  perfect  in 
the  beginning  of  the  igth  century,  were  gradually  pulled  down 
for  building  material,  and  in  1883  there  remained  only  a  small 
part  of  the  walls,  from  which  all  the  outer  stones  had  been 
removed,  while  the  palace  was  a  ruin.  At  that  time  and  for 
some  years  later  a  large  part  of  Konia  was  like  a  dty  of  the  dead. 
But  about  1895  the  advent  of  the  Anatolian  railway  began  to 
restore  its  prosperity.     A  good  supply  of  driclung  water 
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brouf^t  to  the  dty  by  Fend  Pasha,  who  governed  the  vikyet 
ably  [or  several  years,  till  in  1903  he  was  appointed  Grand 
Viiier,  The  sacred  buildings,  mosques,  &c.,  were  patched  up 
(except  a  few  which  were  quite  ruinous)  and  the  walls  wholly 
removed,  but  an  unsightly  fragment  of  a  palace-towei  still 
remained  in  1906.  In  1904-1905  the  first  two  sections  of  the 
Bagdad  railway,  117  m.,  to  Karaman  and  Eieg^,  were  built. 
In  the  dty  there  is  a  branch  of  the  Ottoman  bank,  a  government 
technical  school,  a  French  Catholic  mission  and  a  school,  an 
Armenian  Protestant  school  for  boys,  an  American  mission 
school  for  girls,  mainly  Armenian,  and  other  educational 
establishments. 

The  founder  of  the  Mevlevi  dandng  dervishes,  the  poet 
Mahommed  Jelat-ed-Din  (Rumi),  in  1307,  though  tempted 
to  assume  the  inheritance  along  with  the  empire  of  the  Seljuk 
sultan  Ala  ed-din  Kaikobad  III.,  who  died  without  hdrs,  pre- 
ferred to  pass  on  the  power  to  Osman,  son  of  Ertogrul,  and 
with  his  own  bands  invested  Osman  and  girt  him  with  the  sword: 
this  investiture  was  the  legitimate  beginning  of  the  Osmaoli 
authority.  The  heiis  of  Jelal-ed-Din  (Rumi)  were  favoured 
by  the  Osmanli  sultans  until  1516,  when  Selim  was  on  the 
point  of  destroying  the  Mevlevi  establishment  as  hostile  to  the 
Osmanli  and  the  faith;  and  though  he  did  not  do  so  the  Mevlevi 
and  thdr  chiefs  were  deprived  of  influence  and  dignity.  In 
1839  Mahmud  U.  restored  their  dignity  in  part,  and  in  1889 
Abd-ul'Hamid  II.  confirmed  thdr  exemption  from  military  duty. 
The  head  of  the  Mevlevi  dervishes  (Aziz-Efiendi,  Hazreti- 
Mevlana,  Mollah-Unlciar,  commonly  styled  simply  Chelebi- 
ESendi)  has  the  right  to  gird  on  the  sultan's  sword  at  his  in- 
vestiture, and  is  master  of  the  considerable  revenues  of  the 
greatest  religious  establishment  in  the  empire.  He  has  also 
the  privilege  of  corresponding  direct  with  the  caliph;  but 
otherwise  b  regarded  as  rather  opposed  to  the  Osmanli  adminis- 
tration, and  has  no  real  power. 

Iconium  is  distant  by  rail  466  m.  from  the  Bosporus  at  Haidar- 
Fasha,  and  389  from  Smyrna  by  way  of  Afium-Kara-Hissar. 
It  has  recently  become  the  seat  of  a  considerable  manufacture 
of  carftets,  owing  to  the  cheapness  of  labour.  The  population 
was  estimated  at  44,000  in  1890,  and  is  now  probably  over 
50,000.  Mercury  mines  have  begun  to  be  worked;  other 
minerals  are  known  to  ezbt.  (W.  M.  Ra.} 

ICONOCLASTS  (Gr.  dmyokX^imp:  diaiiv,  image,  and  kXAw, 
to  break),  the  name  applied  particularly  to  the  opponents  in 
the  8th  and  9th  centuries  of  the  use  of  images  in  Christian  cult. 
As  r^ards  the  atdtude  towards  religious  images  assumed 
by  the  primitive  ChrisUan  Church,  several  questions  have  often 
been  treated  as  one  which  cannot  be  too  carefully  kept  apart. 
There  can  be  no  doubt  that  the  early  Christians  were  unanimous 
in  condemning  heathen  image-worship  and  the  various  customs, 
some  immoral,  with  which  it  was  associated.  A  form  of  icono- 
latiy  spedally  deprecated  in  the  New  Testament  was  the  then 
prevalent  adoration  of  the  images  of  the  rdgning  emperors 
(see  Rev.  xv.  a).  It  is  also  tolerably  certain  that,  if  for  no  other 
reasons  besides  the  Judaism,  obscurity,  and  poverty  of  the 
early  converts  to  Christianity,  the  works  of  art  seen  in  their 
meeting-houses  caimot  at  first  have  been  numerous.  Along 
with  these  reasons  would  co-operate  towards  the  exdudon  of 
visible  aids  to  devodon,  not  only  the  churdi's  sacramental  use 
of  Christ's  name  as  a  name  of  power,  and  its  living  sense  of  his 
condnued  real  though  unseen  presence,  but  also,  during  the 
first  years,  its  constant  expectadon  of  his  second  advent  as 
imminent.  It  was  a  common  accusadon  brought  against  Jews 
and  Chiisdans  that  they  had  "  no  altars,  no  temples,  no  known 
images  "  (Min.  Fel.  Oct.  c.  10),  that  "  they  set  up  no  image 
or  form  of  any  god  "  (see  Arnob.  Adv.  Gent.  vi.  i;  dmilarly 
Celsus);  and  this  charge  was  never  denied;  on  the  contrary 
Origen  gloried  in  it  (c.  Ce(jt»m,  bk.  7,  p.  386).  At  a  comparadvely 
early  date,  indeed,  we  read  of  various  Gnostic  sects  calling  in 
the  fine  arts  to  ud  their  worship;  thus  Irenaeus  {Haer.  i.  25.  6], 
speaking  of  the  followers  of  Marcellina,  says  that  "  they  possess 
images,  some  of  them  painted,  and  others  formed  from  difiereni 
kinds  of  material;  and  they  maintain  that  a  likeness  of  Christ 


was  made  by  Pilate  at  that  time  when  Jesus  lived  among  men. 
They  crown  these  images,  and  set  them  up  along  with  the  images 
of  the  philosophers  of  the  world;  that  is  to  say,  with  the  images 
of  Pythagoras  and  Plato  and  Aristotle  and  the  rest.  They  have 
also  other  modes  of  honouring  these  images  after  the  same 
manner  as  the  Gentiles  "  (cf.  Aug.  De  Haer.  c.  7).  It  is  also  well 
known  that  the  emperor  Alexander  Severus  found  a  place  for 
several  Scripture  characters  and  even  for  Christ  in  his  lararium 
(Lamprid.  VU.  Alex.  Set.  c.  29).  But  there  is  no  evidence 
that  such  a  use  of  images  extended  at  that  period  to  orthodox 
Christian  drdes.  The  first  unmistakable  indication  of  the  public 
use  of  the  painter's  art  for  directly  religious  ends  does  not  occur 
tmtil  A.D.  306,  when  the  synod  of  Elvira,  Spain,  decreed  (can. 
36)  that  "  pictures  ought  not  to  be  in  a  church,  lest  that  which 
is  worshipped  and  adored  be  painted  on  walls."'  This  canon 
is  proof  that  the  use  of  sacred  pictures  in  public  worship  was  not 
at  the  beginning  of  the  4th  century  a  thing  unknown  within 
the  church  in  Spain;  and  the  presumption  is  that  in  other 
places,  about  the  same  period,  the  custom  was  looked  upon 
with  a  more  tolerant  eye.  Indications  of  the  existence  of  allied 
forms  of  sacred  Christian  art  prior  to  this  period  are  not  wholly 
wanting.  It  seems  posdble  to  trace  some  of  the  older  and  better 
frescos  in  the  catacombs  to  a  very  early  age;  and  Bible  manu- 
scripts were  often  copiously  illuminated  and  illustrated  even 
before  the  middle  of  the  4th  century.  An  often-quoted  passage 
from  TertuUian  {De  Pudic.  c.  ro,  cf.  c.  7)  shows  that  in  his  day 
the  communion  cup  was  wont  to  bear  a  representation  of  the 
Good  Shepherd.  Clement  of  Alexandria  {Paedag.  iii.  tt) 
mendons  the  dove,  fish,  ship,  lyre,  anchor,  as  suitable  devices 
for  Chrisdan  signet  rin^.  Origen  (c.  Ctisum,  bk.  3)  repudiates 
graven  images  as  only  fit  for  demons. 

During  the  4th  and  following  centuries  the  tendency  to  enlist 
the  fine  arts  in  the  service  of  the  church  steadily  advanced; 
not,  however,  so  far  as  appears,  with  the  formal  sanction  of  any 
regular  ecdesiasdcal  authority,  and  certainly  not  without 
strong  protests  raised  by  more  than  one  powerful  voice.  From 
a  passage  in  the  writings  of  Gregory  of  Nyssa  {Oral,  de  Laudibus 
Tbeodori  Martyris,  c.  2)  it  is  easy  to  see  how  the  stories  of  recent 
martyrs  would  offer  themselves  as  tempdng  subjects  for  the 
painter,  and  at  the  same  dme  be  considered  to  have  recdved 
from  him  thdr  best  and  most  permanent  expression;  that  this 
feeling  was  widespread  is  shown  in  many  places  by  Paulinus 
of  Nola  (ob.  431),  from  whom  we  gather  that  not  only  martyr- 
doms and  Bible  histories,  but  also  symbols  of  the  Trinity  were 
in  his  day  fredy  represented  pictorially.  Augustine  (De  Cons. 
Ev.  i.  lo)  speaks  less  approvingly  of  those  who  look  for  Christ 
and  his  apostles  "  on  painted  walls  "  rather  than  in  his  written 
word.  How  far  the  Chrisdan  feeling  of  the  4th  and  5th  centuries 
was  from  bdng  setded  in  favour  of  the  employment  of  the 
fine  arts  is  shown  by  such  a  case  as  that  of  Eusebius  of  Caesarea, 
who,  in  reply  to  a  request  of  Constantia,  dster  of  Constandne, 
I  picture  of  Christ,  wrote  that  it  was  unlawful  to  possess 
images  pretending  to  represent  the  Saviour  either  in  his  divine 
'  1  his  human  nature,  and  added  that  to  avoid  the  reproach 
of  idolatry  he  had  actually  taken  away  from  a  lady  friend  the 
pictures  of  Paul  and  of  Christ  which  she  had.*  Similariy  Epi- 
phanius  in  a  letter  to  John,  bishop  of  Jerusalem,  tells  how  in 
a  church  at  Anablatha  near  Bethel  he  had  found  a  curtain 
painted  with  the  image  "  of  Christ  or  of  some  other  saint," 
which  he  had  torii  down  and  ordered  to  be  used  for  the  buiial 
of  a  pauper.  The  passage,  however,  reveals  not  only  what 
Epiphanius  thought  on  the  subject,  but  also  that  such  pictures 
must  have  been  becoming  frequent.  NUus,  the  disdple  and 
defender  of  Chrysostora,  permitted  the  symbol  of  the  cross 
churches  and  also  pictorial  delineadons  of  Old  and  New 
Testament  history,  but  deprecated  other  symbols,  pictures 
of  martyrs,  and  most  of  all  the  representation  of  Christ.  In 
the  dme  of  Gregory  the  Great  the  Western  Church  obtained 

■ "  Placuit  incturas  in  eccleaia  eaw  non  debete,  ne  quad  celitur  M 
adoraturinpu4etibusdepingatur."    See  Hefele,  C«HCtUcnittek.  L 170. 

■  The  letter,  which  is  most  probably,  though  not  certainly,  senuioe, 
appears  io  the  Acta  of  the  second  council  oT  Nice. 
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something  like  an  autboritative  declsratJoQ  on  the  question 
about  images,  but  in  a  sense  not  quite  the  tame  as  that  of  the 
synod  of  Elvira.  Serenus  of  Marseilles  had  ordered  the  destruc- 
tion of  ail  sacred  images  within  his  diocese;  this  action  called 
forth  several  letters  from  Pope  Gregory  (viii.  3.  in;  ix.  4- 
11),  in  which  he  disapproved  of  that  course,  and,  drawing  the 
distinction  which  has  since  been  authoritative  for  the  Roman 
Church,  pointed  out  that — 

"  It  ia  one  thing  to  worship  a  picture  and  another  to  learn  from  the 
language  of  a  picture  what  that  is  which  ought  to  be  worshipped. 
What  those  who  can  read  learn  by  means  of  writing,  that  do 
the  uneducated  learn  by  looking  at  a  picture.  .  .  .  That,  therefore, 
ought  not  to  have  been  destroyed  which  bad  been  placed  in  the 
chuii^ca,  not  for  worship,  but  solely  for  instructing  the  minds  of  the 
ignorant." 

With  regard  to  the  symbol  of  the  cross,  its  public  use  dates 
from  the  time  of  Constantine,  though,  according  to  many 
Christian  archaeologists  it  had,  prior  to  that  date,  a  very  im- 
portant place  in  the  so-called  "  disciplina  arcani."  The  intro- 
duction of  the  crudfix  was  later;  originally  the  favourite  com- 
bination vias  that  of  the  figure  of  a  lamb  lying  at  the  foot  of  the 
cross;  the  council  of  Constantinople,  called  "  in  Trullo,"  in  69a 
enjoined  that  this  symbol  should  be  discontinued,  and  that 
where  Christ  was  shown  in  connexion  with  his  cross  he  should 
be  represented  in  his  human  nature.  In  the  catacombs  Christ 
is  never  represented  hanging  on  the  cross,  and  the  cross  itself 
ia  only  portrayed  in  a  veiled  and  hesitating  manner.  In  the 
Egyptian  churches  the  cross  was  a  pagan  symbol  of  life  borrowed 
by  the  Christians  and  interpreted  in  the  pagan  manner.  The  cross 
of  the  early  Christian  emperors  was  a  labarum  or  token  of  victory 
in  war,  a  standard  for  use  in  battle.  Religious  feeling  in  the  West 
recoil»l  from  the  crucifix  as  late  as  the  6th  century,  and  it  was 
equally  abhorrent  to  the  Monophysites  of  the  East  who  regarded 
the  human  nature  of  Christ  as  swallowed  up  in  the  divine. 
Nevertheless  it  seems  to  have  originated  in  the  East,  perhaps 
as  a  protest  against  the  extreme  Monophysites,  who  even  denied 
the  passibiUty  of  Christ.  Perhaps  the  Nestorians,  who  climg 
to  the  human  aspect  of  Christ,  introduced  it  about  S5o-  From 
the  East  it  soon  passed  to  the  West. 

Not  until  the  8th  century  were  the  religious  and  theological 
questions  which  connect  themselves  with  image-worship  distinctly 
raised  in  the  Eastern  Church  in  their  entirety.  The  controversy 
began  with  an  address  which  Leo  the  Isaurian,  in  the  tenth 
year  erf  his  reign  (716),  delivered  in  public  "  in  favour  of  over- 
throwing the  holy  and  venerable  images,"  as  says  Theophanes 
{Chrmogr.,  in  Migne  Pair.  Gr.  108,  816),  This  emperor  had, 
in  the  years  717  and  718,  hurled  back  the  tide  of  Arab  conquest 
which  threatened  to  engulf  Byzantium,  and  had  also  shown 
himself  an  able  statesman  and  legislator.  Bom  at  Germanida 
in  Syria,  and,  before  he  mounted  the  throne,  captain-general 
of  the  Anatolian  theme,  he  had  come  under  the  influence  of  the 
anti-idolatrous  sects,  such  as  the  Jews,  Montanists,  PauUdans 
and  Manicheans,  which  abounded  in  Asia  Minor,  but  of  which 
he  was  otherwise  no  friend.  But  his  religious  reform  was  un- 
popular, especially  among  the  women,  who  killed  an  official 
who,  by  the  emperor's  command,  was  destroying  an  Image  of 
Christ  in  Ui«  vestibule  of  the  imperial  palace  of  Chalet.  This 
tmeute  provoked  severe  reprisals,  and  the  partisans  of  the  images 
were  mutilated  and  killed,  or  beaten  and  exiled.  A  rival  emperor 
even,  Agallianus,  was  set  up,  who  perished  in  bis  attempt  to 
seize  Constantinople.  Italy  also  rose  in  arms,  and  Pope  Gregory 
H.  wrote  to  Leo  blaming  his  interference  in  relij^ous  matters, 
thou^  he  dissuaded  the  rebels  in  Venetia,  the  Exarchate  and 
the  Pentapolia  from  electing  a  new. emperor  and  marching 
against  Leo.  In  730  Germanus  the  patriarch  resigned  rather 
than  subscribe  to  a  decree  condemning  images;  later  he  was 
stranded  in  exile  and  replaced  by  an  iconoclast,  Anastasius. 
Meanwhile,  inside  the  Arab  empire,  John  of  Damascus  wrote 
his  three  dogmatic  discourses  against  the  traducers  of  images, 
arguing  that  their  use  was  not  idolatry  but  only  a  relative 
worship  (ycpna^v^ati  <n(l^^)-  The  next  pope,  Gregory  III, 
convoked  a  council  of  ninety-three  bishops,  which  excommuni- 
cated the  iconoclasts,  and  the  fleet  which  Leo  sent  to  retaliate 


on  the  Latin  peninsula  was  lost  in  a  storm  in  the  Adriatic.  The 
most  Leo  was  able  to  do  was  to  double  the  tribute  of  Calabria 
and  Sidly,  confiscate  the  pope's  revenues  there,  and  impose  on 
the  bishops  of  south  Italy  a  servitude  to  Byzantium  which 
lasted  for  centuries. 

Leo  III.  died  in  June  740,  and  then  his  son  Constantine  V. 
be^n  a.  persecution  of  the  image-worshippers  in  real  earnest. 
In  his  eagerness  to  restore  the  simplidty  of  the  primirive  church 
he  even  assailed  Mariolatry,  intercession  of  saints,  relics  and 
perhaps  infant  baptism,  to  the  scandal  even  of  the  iconoclast 
bishops  themselves.  His  reign  began  with  the  seizure  for  eighteen 
months  of  Constantinople  by  his  brother-in-law  Artavasdes, 
who  temporarily  restored  the  images.  He  was  captured  and 
beheaded  with  his  accomplices  in  November  742,  and  in  February 
754  Constantine  held  in  the  palace  of  Hieria  a  council  of  388 
bishops,  mostly  of  the  East;  the  patriarchs  of  Rome,  Antioch, 
Alexandria  and  Jerusalem  refused  to  attend.  In  it  images  were 
condemned,  but  the  other  equally  conservative  leanings  of  the 
emperor  found  no  favour.  The  chief  upholders  of  images,  the 
patriarch.  Germanus,  George  of  Cyprus  and  John  of  Damascus, 
were  anathematized,  and  Christians  forbidden  to  adore  or  make 
images  or  even  to  hide  them.  These  decrees  were  obstinately 
resisted,  espedally  by  the  monks,  large  numbers  of  whom  fled 
to  Italy.  In  765  the  emperor  demanded  of  his  subjects  all  over 
bis  empire  an  oath  on  the  cross  that  they  detested  images,  and 
St  Stephen  the  younger,  the  chief  upholder  of  them,  was  murdered 
in  the  streets.  A  regular  crusade  now  began  against  monks  and 
nuns,  and  images  and  relics  were  destroyed  on  a  great  scale. 
In  parts  of  Asia  Minor  (Lydia  and  Carja)  the  monks  were  even 
forced  to  marry  the  nuns.  In  769  Pope  Stephen  III.  condemned 
the  council  of  Hieria,  and  in  77s  Constantine  V.  died.  His 
son  Leo  IV.  died  in  780,  leaving  a  widow,  Irene,  of  Athenian 
birth,  who  seized  the  opportunity  presented  by  the  minority 
of  her  ten-year-old  son  Constantine  VI.  to  restore  the  images 
and  dispersed  relics.  In  784  she  invited  Pope  Adrian  I.  to  come 
and  preside  over  a  fresh  council,  which  was  to  reverse  that  of 
754  and  heal  the  schism  with  Rome.  In  August  786  the  coundl 
met,  but  was  broken  up  by  the  imperial  guards,  who  were 
Easterns  and  sturdy  iconoclasts.  Irene  replaced  them  by  a 
more  trustworthy  force,  and  convoked  a  fresh  council  of  three 
hundred  bishops  and  monks  irmumerable  in  September  787, 
at  Nicaea  in  the  church  of  St  Sophia.  The  cult  of  images  was 
now  scdcmnly,  restored,  iconoclast  bishops  deposed  or  recondled, 
the  dogmatic  theory  of  images  defined,  and  church  disdpline 
re-established.  The  order  thus  imposed  lasted  twenty-four 
years,  until  a  military  revolution  placed  a  soldier  of  fortune, 
half  Armenian,  half  Persian,  named  Leo,  on  the  throne;  he, 
like  his  soldiers,  was  persuaded  that  the  iU-success  of  the  Roman 
arms  against  Bulgarians  and  other  invaders  was  due  to  the 
idolatry  rampant  at  court  and  elsewhere.  The  soldiers  stoned 
the  image  of  Christ  which  Irene  had  set  up  afresh  in  the  palace 
of  Chalc£,  and  this  provoked  a  counter-demonstration  of  the 
clergy,  Leo  feigned  for  a  while  to  be  on  their  side,  but  on  the 
2nd  of  February  815,  in  the  sanctuary  of  St  Sophia,  publidy 
refused  to  prostrate  himself  before  the  images,  with  the  approba- 
tion of  the  army  and  of  many  bishops  who  were  iconoclasts  at 
heart.  Irene's  patriarch  Nicephorus  was  now  deposed  and  one 
Theodotus,  a  kinsman  of  Constantine  Copronymus,  consecrated 
in  his  place  on  the  ist  of  April  815.  A  fresh  coundl  was  soon 
convoked,  which  cursed  Irene  and  re-enacted  the  decrees  of 
754,  This  reaction  lasted  only  for  a  generation  under  Leo  the 
Aimenian,  who  died  820,  Michael  II.  830-829,  and  Theophilus 
82(^-842;  and  was  frustrated  mainly  by  the  exertions  of  Theodore 
of  Studionand  his  monks,  called  the  Studitae.  Theodore  refused 
to  attend  or  recognize  the  new  coundl,  and  was  banished  first 
to  Bithynia  and  thence  to  Smyrna,  whence  he  continued  to 
address  his  appeals  to  the  pope,  to  the  eastern  patriarchs  and 
to  his  dispersed  monks.  He  died  in  8?6.  Theophilus,  the  last 
of  the  iconodast  emperors,  was  a  devoted  Mariolater  and  con- 
troversialist who  invited  the  monks  to  discuss  the  question  of 
images  with  him,  and  whipped  or  branded  Chem  when  he  was 
out-argued;  he  at  length  banished  them  from  the  dties,  and 
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lirniiilnl  on  llio  hunttd  a  t^tnlpr  of  holy  plcturei,  Lazarus  by 
naiiif,  who  ilrrllncil  In  ncculiirlxti  hid  iirt;  he  slso  rained  to  the 
[intrliiri'linl  thr<ini<  Juliii  IlyllluK,  Met  inillgutor  of  the  rcacllon 
nl  H15.  Ill  841  'i'hrophllu*  (lied,  Icavlnn  hli  wife  Theodora 
rfKciili  wile  wnn,  like  Irene,  addlclcd  lo  imaxei,  and  choBC  as 
lialHunh  n  mmik,  Mrlhodluii,  whom  the  cm()cror  Michael  had 
I  111  I  trim  mod  fiir  laying  Iwfuro  him  I'upe  Paschal  I.'s  letter  of 
iiroloNl,  John  llyllln*  wan  deixiKrd  and  flufifcod  In  turn.  A 
fri'sh  I'otiiivl)  wiiM  nuw  held  whk-h  re-enacted  the  decrees  of 
7H7,  ami  mi  thp  Joth  of  IVbruary  841  the  new  patriarch,  the 
rmprtvH,  ileruy  and  court  diynilarles  assisted  fn  the  church 
of  Si  Siiphln  at  a  solemn  reslurntlon  of  imaites  which  lasted 
iiniil  Ihe  advent  uf  the  'hirks.  The  struggle  had  gone  on  for 
lifi  yearii. 

I'be  ii-oiiiii'lnstk'  movement  Is  perhaps  Ihe  most  dramatic 
epl«ide  in  ll.v«nnllii«>  hlstury.  and  the  above  outline  of  its 
external  events  nitisl  he  completed  by  an  appm'iatlon  of  Its 
deeper  himorlcal  and  reliiiiiius  signilicani-e  and  results.  We 
t'nn  dUilngtiUh  ihrtv  imnies  among  the  combatants; — 

1.  The  i»flri!iinni(  of  image  worship.  These  wcrt  chiefly 
tmind  tn  the  llfllenic  ]Mirliona  of  the  empirr,  where  lirerk  art 
had  om*  held  nway.  The  moiika  wert  the  chief  champions  of 
Imngen,  Itnntiw  ihey  wen>  illuminators  and  artists.  Their 
iWlorn  taiighi  that  the  same  grnit?  of  the  Iloly  Spirit  which 
tmbue^l  Ihe  Uvlng  saint  aitnohes  after  death  to  his  relics,  name, 
lm«g\'  and  itioiurr.  The  taller  are  Ihus  no  mcrr  rcpn.-sentations, 
but  as  It  wvre  emanations  tx\tm  the  «rchety|ie,  vehicles  of  the 
suprrnnitiral  |H>rMwaliiy  tvprvsentwl,  and  possessed  of  an 
(nheiTitl  wcramental  va)u«  and  power,  such  as  ihe  name  of 
,tc«u«  had  i«T  thv  earUe^t  belicwry.  Here  Christian  imagc- 
«Ai(shtp  Uwvter*  «n  the  beliefs  which  underlie  sympathetic 
wagiv  twe  IwAtiK  Wtiawnvl, 

*.  The  iiMiHwlasls  pr»*(Kr.  who  not  onl)-  condemnetl  image 
wt^mhip  it\  Ihe  jiense  jusi  exiitainnl  bwt  Pfjeileil  all  religious 
an  whalewr.  t'leeting  nwtter  to  their  mind  was  not  worthy 
l«  ewhv>il,v  »vr  irrt»\i  he«\tul,v  suixrscnsuous  energies  denoted 
hy  the  naine;t  \»l'  v'hrisl  and  the  saints.  For  the  same  reason 
ihcy  tei«vietl  reliv-a  ami,  a*  a  rule,  the  worship  of  the  cross. 
Stmuv-*  \>l'  Chriiit,  esiKrii»lt,\  of  him  hanjfiing  ^ln  the  crvws,  inspired 
the  Ki«Mtte«(  htu:(\tT  ^mt  iiutignalion:  and  this  is  why  none 
01  Ihe  grawn  intagei^  id'  t'htist.  e^vntmim  before  the  outbreak 
of  ihe  BH>\fuve«t,  surxiw.  Mure  ihan  this—alihough  the 
>.>  «vHi  \\t  <h>J  s(>ei.'iAW,\  al^wevl  ihe  crucibx,  >-et  Greek  churches 
tM\e  d>s^-*Tvl<\(  it  evrt  simr  the  Sth  ceniuiy. 

I'hi*  iste*  iKal  nMtleimt  re^^retisentatitm  inwiww  a  profanaiion 
\>i  iU\me  (KTjvMVAge^  while  disalU>wing  all  religious  art  which 
(SK*  K-.WMul  ss'tvvU  w\Mk,  st'irjibi,  iW'urvshe*  and  geometrical 
vtvv,j(n,t,  vet  aJittils  l\*  the  full  x»(  i«fcul»r  »rt:  ami  acrordin^- 
lh\-  h\Mv,vU*ti\'  enyvr\vr*  wi^^xvl  the  hviK-  piotuiw  in  churches 
Wv,S  tl\'*\<e*  sit  hu»itf.jE  s^'vixe*.  aad  cv^veied  iheie  palaces  with 
gj'.>.W  »,Yiw»  whew  nvn  «ew  i^hickinK  truit  and  hinls  sinpiig 
jnc^l  tSv>  tvxiUge.  0->tt:e:RVy>wiy  Mahvwainted&ns  did  the  same, 
v.-*  SI  V*  au  etiv*  tv  wii^x'se  thai  thw  rrii|S«>n  was  fwai  the  nrst 
W.vi;'.V  t\>  ('(vMA!^  *!t.  A;  ^«e  tisae  the  n*i^sm;«  were  coveied 
*■.',!»  »*\>i«*s-*s  «;»*'j.'(Si>«s  tv*  i^<$r  i.>f  Rjv^fRSJi,  »i*ptvti=s  scescs 
f.ww  tV  V-;e  \ii  Mi!»,«xi  aaJ  tSee  pjvpiieis,  Tbe  Aiabe  ocly 
tv-i^a.v  (Cjx.v  *tt  -.u  tS:  N-:h  cee;\;r>\  »,>c  were  ib«r  es3ec;ixUy 
S,-:"-.N-  !^n:j-:v*  e\e«  *^*»J  I'V  t!»e  tV«4ir».  I 

fS.-  \'ie.'\;o,;s'v  *f  »w  o.'iK*.\Nf-s$  is  vi'eeN'^  vvtstv-ted  with 
tS-  ^^*:■\^^.■^^»  vx'w  ^-f  ^-ji;:*?.  w>:\-^  is  srx^  cvJiaJKency 
tvv-v,s\i  ;V  S-iv-t  :^Jl;  vlvvt  »j^  w*'-.S'  s^^ie  icsi,  isr  i«!tiSr 
,^Nxi  ^^  iS.'  s-fvwii  t>e  M*"'-'^-*.'*:;'*  »v«  ;S-«to«.  Vy  rcASoa 
»v  ■-''■.•■.',  J-.iv>-t,  i:v-S  v-;v.-.  V*  :?v  *.-«  .-C  V~Sirs:-.j^  4it  :hts 
W  '.v  s*  *  x",  ,■«•!»•  «vs;>>  ;.'.  '.Sf  ^^,■c^,v^^■S■i*  wifK  <S'.ii-y  SP 
V  ;\-«v.\>  ,>i  ,Vc.  S,vv--  '.^-i".  -^'  .^^vsf  litf.irt  ■-:  Ctr-s;  cEtizfiy 

lMi;-..\  .-i  ,V  .  M.-i^-  tvV*'t-<,  •V  X-i;.  -.i.!:  b.^  ;-— .i=  Ivor 

IVt  .v.:«  =M-t  -K^..  "li*  ■:"?#  MirJ- 
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worshippers,  a  very  effective  appeal  to  the  Bible  and  to  ChristiaB 
antiquity.  Now  Egypt,  Asia  Minor,  Armenia,  western  Syria  and 
the  Hauran  were  almost  wholly  given  up  to  these  forms  of  opinion. 
Accordingly  in  all  the  remains  of  the  Christian  art  of  the  Hauran 
one  seeks  in  vain  for  any  delineation  of  human  face  or  figure. 
The  art  of  these  countries  is  mainly  geometrical,  and  allows 
only  of  monograms  crowned  with  laurels,  of  peacocks,  of  aoimata 
gambolling  amid  foliage,  of  fruit  and  flowers,  of  crosses  which 
are  either  svastikas  of  Hindu  and  Mycenaean  type,  or  so  lost 
in  enveloping  arabesques  as  to  be  merely  decorative.  Such 
was  the  only  religious  art  permitted  by  the  Christian  sentiment  of 
these  countries,  and  also  of  the  Urge  enclaves  of  semi-Manichaeaa 
belief  formed  in  the  Balkans  by  the  tranaportatioa  thither  of 
Armenians  and  Paulidans.  And  it  is  important  to  remark 
that  the  protagonists  of  iconoclasm  in  Byzantium  came  from 
these  lands  where  image  cult  offended  the  deepest  religious 
Instincts  of  the  masses.  Leo  the  Isaurian  had  all  the  scruples 
of  a  Paulician,  even  to  the  rejection  of  the  cult  of  Virgin  and 
saints;  Constantine  V.  was  openly  such.  Micbad  Balbus  was 
reared  in  Phrygia  among  Montonists.  The  soldiers  and  captains 
of  the  Byzantine  garrisons  were  equally  Armenians  and  Syrians, 
In  whom  the  sight  of  a  crucifix  or  image  set  up  for  vor^p  in* 
spired  nothing  but  horror. 

The  issue  of  the  struggle  was  not  a  complete  victory  even 
in  Byzantium  for  the  partisans  of  imaKc-worship.  The  icono- 
clasts left  an  indelible  impress  on  the  Chri^ian  art  of  the  Greek 
Church,  in  so  far  as  they  put  an  end  to  the  use  of  graven  images; 
for  ihe  Elastem  icon  is  a  flat  picture,  less  easily  regarded  than 
would  he  a  statue  as  a  nidus  within  which  a  ^irit  can  lurk. 
Half  the  realm  of  creative  ait,  that  of  statuary,  was  thus  sup- 
pressed at  a  blow;  and  the  other  half,  painting,  forfeited  all 
the  grace  and  freedom,  all  the  capacity  of  new  themes,  forms 
and  colours,  all  the  devdopment  which  we  see  in  the  Latin 
Church.  The  Greeks  have  produced  no  Giotto,  no  Fra  Angdico, 
no  Raphael.  Their  artists  have  no  choice  of  subjects  and  no 
initiati^-c.  Colour,  dress,  attitude,  grouping  of  figures  are  all 
dictated  by  traditional  rales,  set  out  in  r^ular  manuals.  God 
the  Father  may  not  be  depicted  at  all — a  restriction  intelligibte 
when  we  Temember  that  the  image  in  theory  is  fraught  with 
the  ^^rtue  of  the  archct\-pe;  but  everywhere  the  utmost  timidity 
is  shown,  nitat  cbc  could  an  artist  do  but  make  a  slavish 
and  exact  copy  of  old  [Mctures  which  worked  miracles  and 
perhaps  had  the  reputation  as  weU  of  having  fallen  from 
hea\'en? 

j.  Between  these  extreme  parties  tbe  Koman  Chnrcfa  tcmk 
the  middle  way  of  common  sense.  The  hair-splitting  distinction 
of  the  B>-iantine  doctors  between  v«ieiation  due  to  images 
[TfioaaiKfaa  Tytfrvdi^.  and  the  adoration  {rpoatiw^aa 
Xar^n-rtci)^  due  10  God  alone,  was  dropped,  and  the  utility  of 
piv;ures  for  the  iUilerate  emphasized.  T%eir  use  was  dedarcd  to 
be  this,  that  tbey  tauj^t  the  ignorant  through  the  eye  what  tbey 
sho'.Jdadorewiih  the  miDi):  they  arc  not  ibcmsdvcs  to  be  adored. 
Sack  was  Gregory  the  Great's  teaching,  and  such  abo  is  the 
purpon  01  the  Caroline  books,  which  embody  the  condusioBS 
airiv'ed  at  hr  the  bishops  oi  Germany.  Gaul  and  Aquitaine. 
presided  over  by  papal  le;:a:es  at  tlte  council  of  Frankfort  in  704, 
and  incivientalh-  abo  re\-ejl  the  hatred  and  contempt  of  Cbarle- 
magtw  for  the  Byianti^e  empire  as  an  instiiutioo.  and  for  Irbc 
its  ra!^.  as  a  pei^n.  The  theok^^Ans  whom  Louis  the  Pwos 
i-\^\-esed  at  Paris  in  S:;,  to  answer  the  le;ter  received  from  the 
ivvni.vla$t  eatperor  MIchad  Baibus.  were  as  bcsiile  to  the 
i^nhodos  Greeks  as  to  cbe  iauge-wT>rst;ppcrs.  and  did  not  scruple 
■o  ofEsare  Pope  Adrixn  fw  havic^  approved  01  the  cnprcss 
Ireac's  a::i:=<le.  The  coxi=vil  of  Trent  deddcd  afresh  in  the 
5»=»  sense- 
Two  ;=,-:JeEal  rcschs  «  dx  konodastic  nsovecsent  iE»t 
rw  =s.-;i-*i.  tie  ooe  ot  kss,  tie  ether  of  swre  icpofiance.  T^ 
jMser  c^e  was  ;?»  iiiit  «  Greek  icc»sarroas  njonks  frc^ 
-Xau  M-,:\.v  a=d  :he  Leva=:  so  Sk-ily  »=<•  C^ab^j.  wh««  xbey 
iszizLibt^  vvcvects  w^i  icr  cett^ries  were  the  weaers  bcocs 
;f  Greek  >An;£zg,  asd  i=  wi:»i  were  wTit;«s:  aot  a  *ew  irf  rhe 
■;u5h:  tiwk  i!S&  r^cad  i=  ocr  hbniies.    Th^..pea:cr  nor 

)qIc 


I  by  V^i 


oogi 


ICONOSTASIS— IDA 


275 


tras  the  scission  between  East  and  West.  The  fury  of  ttfe  West 
l^nst  the  iconoclastic  emperors  was  such  that  the  whole  of 
Italy  clamoured  for  war.  It  is  true  that  Pope  Stephen  II. 
appUed  in  753  to  Constantine  V.,  one  of  the  worst  destroyers 
of  images,  foi  aid  against  the  Lombards,  for  the  emperor  of 
Bysantium  was  still  regarded  as  the  natural  champion  of  the 
church.  But  Cotutantine  refused  aid,  and  the  pope  turned  to 
the  Prankish  King  Pippin.  The  die  was  cast.  Henceforth  Rome 
was  linked  with  the  Caxoiingian  house  in  an  alliance  which 
culminated  in  the  coronation  of  Charlemagne  by  the  pope  on 
the  asth  of  December  800. 

In  the  crusading  epoch  the  Cathars  and  Paulidans  carried 
all  over  Europe  the  old  iconoclastic  spirit,  and  perhaps  helped 
to  transmit  it  to  WycUffe  and  Hus.  Not  the  least  racy  clause 
in  the  document  compiled  about  1385  by  the  Wyclifhtes  in 
defence  of  their  defunct  teacher  is  the  following:  "  Hit  semes 
that  this  oSrynge  ymages  b  a  aotile  cast  of  Antichiiste  and  his 
clerkis  for  to  drawe  almes  fro  pore  men  .  .  .  certis,  these  ymages 
of  hemaelfe  may  do  nouther  gode  nor  yvel  to  mennis  soules, 
but  thai  myghtten  warme  a  man's  body  in  colde,  if  thai  were 
sette  upon  a  fire." 

At  the  period  of  the  Reformation  it  was  unanimously  felt 
by  the  reforming  party  that,  with  the  invocation  of  saints  and 
the  practice  of  reverencing  their  relics,  the  adoration  of  images 
oi^t  also  to  cease.  The  leaders  of  the  movement  were  not, 
however,  perfectly  agreed  on  the  question  as  to  whether  these 
might  not  in  some  circumstances  be  retained  in  churches. 
Luther  had  no  sympathy  with  the  iconoclastic  outbreaks  which 
then  occurred;  he  classed  images  in  themselves  as  among  the 
"adiaphora,"  and  condemned  only  their  cultus;  so  also  the 
"  Confessio  Tetrapolitana  "  leaves  Christians  free  to  have  them 
or  not,  it  only  due  regard  be  had  to  what  is  eitpedient  and 
edifying.  The  "  Heidelberg  Catechism,"  however,  emphatically 
declares  that  images  are  not  to  be  tolerated  at  all  in  churches. 

Sources. — "  Acta  of  the  Seventh  Ecumenical  Council  held  in 
Nicaea,  787,"  in  Mansi's  CoiuiHa,  vols.  xii.  and  xiii.;  "  Acts  of  the 
Iconoclast  Council  of  815,"  in  a  treatise  of  Nicec^orus  discovered  by 
M.  Settuyaand  printed  in  the  Sianca  Acad,  dts  Inscript.  (May  1903) ; 
Theophaaes,  Ckronographia,  edit,  de  Boor  (LeipM^  1883--1885) ;  and 
Patr.  Gr.  vol.  108.  Also  his  "  Continuators  "  in  Fatr.  Gr.  vol.  lop; 
Nicepborus,  Ckrottkon,  edit,  de  Boor  (Leipiig,  1880),  and  Patr.  Gr. 
vol.  looj  Gearg:ius  Monachus,  Chtonicon,  edit.  Muralt  (FeterBburg, 
1859),  and  Pair.  Gr.  no:  anonymous  "  Life  of  Leo  the  Armenian  ' 
in  Pair.  Gr.  108 ;  The  Book  of  1A<  Kints,  by  Joseph  Genesios,  Pair. 
Gr.  log;  "  Life  of  S.  Stephanus,  Junior,"  Patr.  Gr.  100;  "  St  John 
of  Datnaacus,"  three  "  Sermones     gainst  the  iconoclasts,  Patr.  Gr. 

?5;  Nicepborus  Patriarch,  "  Antirrhetici,"  Patr.  Gr.  loo;  Theodore 
tudita,  "  Antirrhetici,"  Patr.  Gr.  99.  For  bibliography  of  con- 
temporary hymns,  letters,  &c.,  bearing  on  the  controversy  see 
K.  Krurabacher'B  History  of  Bytatttine  Literature,  2nd  ed.  p.  674. 
Literature:  Louis  Brehier,  La  QutreUe  des  images,  and  Les 
Origines  du  crucifix  (Paris,  1904) ;  Librairie  Blond,  in  French,  each 
volume  60  centimes  (brief  but  admirable);  Kari  Schwartriose, 
Der  BiiierstreU  (Gotba,  1890);  Kari  Schenk,  "  The  Emperor 
Leo  III.,"  in  ByxarU.  Zeitschrift  (1896,  German)-  Th.  Uspenskij, 
Skiaert  tur  Geschichte  der  byxinUnischen  KulturlSt  Petersburg,  1892, 
Russian)  ;Lombard,fi/«tfcj(I'kij(OTre6y»aiitine;  Constantine  V^fParis, 
t9oa,Bikiolh.defutiiBersili  de  Paris,  xvi.) ;  A.Tougard,  LaPersicalion 
ifmtodaste  (Paris,  1897);  and  R«i.  des  questions  hislorimus  (1891); 
Marin,  Les  Moines  de  CorutanHnopU  (Paris,  1897,  bk.  iv.  Les 
Moines  et  les  emperears  iconoclastes) ;  Alice  Gardner,  Theodore  0/ 
Studiitm  (London,  1905} ;  Louis  M ai mboure,  Hiitoir*  de  I'lUriste 
des  iconoclastes  (Paris,  1679-1683);  J.  Dail!6  (Dallaeus),  Deimagini- 
bits  (Leiden,  1643,  and  in  French,  Geneva,  1641);  Spanheim, 
Historia  imaginum  (Leiden,  1686).  See  also  the  account  of  this 
epoch  in  the  Histories  of  Neander,  Gibbon  and  Milman;  Aug. 
Ft.  GfrSrer,  "Der  Bildersturm "  in  Byianlinische  Geschichte  2 
(1873);  C.  J.  von  Hefele,  ConcUiengeschichte  3  (1877),  366  ff. 
(also  in  Ei^lish  translation;  Karl  Krumbacher.  nyzanl.  Literatur- 
tjUtkichte  (and  ed.  p.  1090).  _  ,  .(F.  C.  C.)  _, 

ICONOSTASIS,  the  screen  in  a  Greek  church  which  divides 
the  altar  and  sanctuary  from  the  rest  of  the  church.  It  is  gener- 
ally attsdied  to  the  first  eastern  pier  or  column  and  rises  to  the 
level  of  the  springing  of  the  vault.  The  iconostasis  or  image- 
bearer  has  generally  three  doors,  one  on  each  side  of  the  central 
door,  beyond  which  is  the  principal  altar.  The  screen  is  sub- 
divided into  four  or  five  tiers,  each  tier  decorated  with  a  series 
of  panels  containing  representations  of  the  saints:  of  these 


only  the  heads,  hands  and  feet  ate  painted,  the  bodies  being 
covered  with  embossed  metal  work,  richly  gilded.  There  Is  a 
fine  example  in  the  Russo-Greek  chapel,  Wdbeck  Street,  London, 
which  was  rebuilt  in  1864-1865, 

ICOSAHEDRON  (Or.  tlimvi,  twenty,  and£5/>a,  a  face  or  base), 
in  geometry,  a  sohd  enclosed  by  twenty  faces.  The  "  regular 
icosahedron  "  is  one  of  the  Platonic  sohds;  the  "great  icosa- 
hedron  "  is  a  Kepler-Poinsot  solid;  and  the  "truncated  icosa- 
hedron" is  an  Archimedean  solid  (see  Polyhedron).  In 
crystallography  the  icosahedron  is  a  possible  form,  but  it  has  not 
been  observed;  it  is  closely  simulated  by  a  combination  of  the 
octahedron  and  pentagonal  dodecahedron,  which  has  twenty 
triangular  faces,  but  only  eight  are  equilateral,  the  remaining 
twelve  being  isosceles  (see  Cbystallography). 

ICTERUS,  a  bird  so  called  by  classical  authors,  and  supposed 
by  Pliny  to  be  the  same  as  the  Galgulus,  which  b  generally 
identified  with  the  golden  oriole  (Orioius  galbuia).^  It  signified 
a  bird  in  the  pliunage  of  which  yellow  or  green  predominated, 
and  hence  Brisson  did  not  take  an  unhappy  liberty  when  he 
applied  it  in  a  scientific  sense  to  some  birds  of  the  New  Worid 
of  which  the  same  could  be  said,  These  are  now  held  to  con- 
stitute a  dbtinct  family,  Icleridae,  intermediate  it  would  seem 
between  the  Buntings  [g.v.)  and  Sxaklings  (g.v.);  and,  while 
many  of  them  are  called  troopials  (the  English  equivalent  of 
the  French  Troupiales,  first  used  by  Brisson),  others  are  known 
as  the  American  Crackles  (5.11.).  The  typical  species  of  Icterus 
is  the  Orioius  icterus  of  Linnaeus,  the  Icterus  vuigaris  of  Daudin 
and  modem  ornithologists,  an  inhabitant  of  northern  Brazil, 
Guiana,  Venezuela,  occasionally  vbiting  some  of  the  Antilles 
and  of  the  United  States.  Thirty-three  species  of  the  genus 
Icterus  alone,  and  more  than  seventy  others  belonging  to  up- 
wards of  a  score  of  genera,  are  recognized  by  Sdater  and  Salvin 
{Nomendator,  pp.  35-39)  as  belonging  to  the  Neotropical  Region, 
though  a  few  of  them  emigrate  to  the  noolhward  in  summer. 
Cassicus  and  Oslinops  may  perhaps  be  named  as  the  most  remark- 
able. They  are  nearly  all  gregarious  birds,  many  of  them  with 
loud  and  in  most  cases,  where  they  have  been  observed,  with 
melodious  notes,  rendering  them  favourites  in  captivity,  for 
they  readily  learn  to  whistle  simple  tunes.  Some  have  a  plumage 
wholly  black,  others  are  richly  clad,  as  is  the  well-known  Balti- 
more oriole,  golden  robin  or  hangnest  of  the  United  States, 
Icterus  balUmore,  whose  brightly  contrasted  black  and  orange 
have  conferred  upon  it  the  name  it  most  commonly  bears  in 
North  America,  those  colours  being,  says  Catesby  {Birds  of 
Carolina,  i.  48),  the  tinctures  of  the  armorial  bearings  of  the 
Calverts,  Lords  Baltimore,  the  original  grantees  of  Maryland, 
but  probably  more  correctly  those  of  their  liveries.  The  most 
divergent  form  of  Icleridae  seems  to  be  that  known  in  the  United 
States  as  the  meadow-lark,  Slumdla  magna  or  S.  ludomj^iana, 
a  bird  which  in  aspect  and  habits  has  considerable  resemblance 
to  the  larks  of  the  Old  World,  Alaudidae,  to  which,  however, 
it  has  no  near  affinity,  while  Dolichonyx  orytivorus,  the  bobolink 
or  rice-bird,  with  its  very  buntii^-like  bill,  is  not  much  less 
aberrant.  (A.N.) 

ICTINUS,  the  architect  of  the  Parthenon  at  Athens,  of  the 
Halt  of  the  Mysteries  at  Eleusis,  and  of  the  temple  of  Apollo 
at  Bassae,  near  Phigalia.  He  was  thus  active  about  450-430 
B.C.  We  know  little  else  about  him;  but  the  remains  of  hb 
two  great  temples  testify  to  his  wonderful  mastery  of  the 
principles  of  Greek  architecture. 

IDA  (d.  55g),  king  of  Bemicia,  became  king  in  547,  soon  after 
the  foundation  of  the  kingdom  of  Bemicia  by  the  Angles.  He 
built  the  fortress  of  Bebbanburh,  the  modem  Bamborough,  and 
after  his  death  his  kingdom,  which  did  not  extend  south  of 
the  Tees,  passed  in  turn  to  six  of  his  sons.     The  surname  of 

'  The  number  of  names  by  which  this  species  was  known  in  ancient 
times — Chloris  or  Chiorion,  Galbula  (akin  to  Galgulus),  Parra  and 
Vireo — may  be  explained  by  its  being  a  common  and  conspicuous 
bird,  as  well  as  one  which  varied  in  plumage  according  to  age  and 
sex  (see  Oriole).  Owii^  to  its  general  colour,  Chloris  was  in  time 
transferred  to  the  Gkeenfinch  (g.w.).  while  the  names  Galbula, 
Parra  and  Virca  have  since  been  utilized  by  ornithologists  (see 
Jacauar  and  Jacana).  ^— »  t 
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"  Flame-Bearer,"  sometimes  applied  to  him,  refers,  however,  not 
to  Ida,  but  to  his  son  Theodric  (d.  587). 

See  j.  R.  Green,  Making  of  England,  vol.  i.  (London,  1897). 

IDAHO,  a  western  state  of  the  United  States  of  America, 
situated  between  4?"  and  49°  N.  lat.  and  111°  and  117°  W.  long. 
It  is  bounded  N.  by  British  Columbia  and  Montana,  E.  by 
Montana  and  Wyoming,  S-  by  Utah  and  Nevada,  and  W.  by 
Oregon  and  Wa^ington.  Its  total  area  is  83,888  sq.  m.,  of 
which  83,354  sq.  m.  are  land  surface,  and  of  this  41,851.55  sq.  m. 
were  in  July  1908  unappropriated  and  unreserved  public  lands 
of  the  United  States,  and  3i,77S7  SQ-  fn-  were  forest  reserves, 
of  which  15,153-5  sq.  m.  were  reserved  between  the  ist  of  Julv 
1906  and  the  ist  of  July  1907. 

Pkysicai  Features. — Idaho's  elevation  above  sea-level  varies  from 
738  ft.  (at  Lewiston,  Nea  Perce  county)  to  12,078  ft.  (Hyndman 
Peak,  on  the  boundary  ttetween  Custer  and  Blaine  counties),  and 
its  mean  elevation  is  about  4500  ft.  The  S.E.  comer  o(  the  wedge- 
shaped  surface  oi  the  state  is  a  part  of  the  Great  Basin  region  of  the 
United  States.  The  remainder  of  the  state  is  divided  by  a  line 
running  S.E.  and  N.W.,  the  smaller  section,  to  the  N.  and  E.,  belong- 
ing to  the  Rocky  Mountain  region,  and  the  larger,  S.  and  W,  of  this 
imaginarv  Hne,  being  a  part  of  the  C(Jumbia  Plateau  region.  The 
topography  of  the  Great  Basin  region  in  Idaho  ia  similar  to  that  of 
the  same  region  in  other  states  (see  Nevada);  in  Idaho  it  forms  a 
very  small  part  of  the  state;  its  mountains  are  practically  a  part  of 
the  Wasatch  Range  c^  Utah;  and  the  southward  drainage  of  the 
region  (into  Great  Salt  Lake,  by  Bear  river)  also  separates  it  from 
the  other  parts  of  the  state.  The  Roclcy  Mountain  region  of  Idaho 
is  bounded  by  most  of  the  state's  irregular  E.  boundary — the 
Bitter  Root,  the  Coeur  d'Alene  and  the  Cabinet  ranges  being  parts 
of  the  Rocky  Mountain  System.  The  Rocky  Mountain  region 
reaches  across  the  N.  port  «  the  state  (the  Panhandle),  and  well 
into  the  middle  of  the  state  farther  S.,  where  the  region  is  widest  and 
where  the  Salmon  River  range  is  the  principal  one.  The  region  is  made 
up  in  general  of  high  ranges  deeply  glaciated,  preserving  some 
Ucioni,  and  having  fine  "  JQpi""  "  •«"='" 


plateau,  are  the  Saw  Tooth,  Bois£,  Owyhee  and  other  rugged  ranges, 
especially  on  the  S.  and  W.  Ixirdera  of  the  region.  Tlie  most  prominent 
features  of  this  part  of  the  state  are  the  arid  Snake  river  plains  and 
three  mountain-lilK  elevations— Big,  Middle  and  East  Butte*— that 
rise  from  their  midst.  The  plains  eWend  from  near  the  S.E.  corner  of 
the  state  in  a  curved  course  to  the  W,  and  N.W.  for  about 
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s  the  lowest  elevation 
:,  738  ft.  above  the  sea.  Instead  of  being  one  plain  formed  by 
erosion,  this  region  is  rather  a  series  of  plains  built  up  with  sheets  of 
lava,  several  thousand  feet  deep,  varying  considerably  in  elevation 
and  in  smoothness  of  surface  according  to  the  nature  of  the  lava, 
and  being  greater  in  area  than  any  other  lava  beds  in  North  America 
exicept  those  of  the  Columbia  river,  which  are  of  similar  formation 
and,  with  the  Snake  river  plains,  form  the  Columbia  plateau.  Many 
volcanic  cones  mark  the  surface,  but  by  far  the  most  prominent 
among  them  are  Big  Butte,  which  rises  precipitously  2350  ft.  above 
the  plain  (7659  ft.  above  the  sea)  in  the  E.  part  of  Blaine  county,  and 
East  Butte,  700  ft.  above  the  plain,  in  the  N.W.  part  of  Bingham 
county.  _  Middle  Butte  (400  ft.  above  the  plain,  also  in  Bingham 
county)  is  an  upraised  block  of  stratified  basalt.  The  Snake  river 
(which  receives  all  the  drainage  of  Idaho  except  small  amounts 
taken  by  the  Spokane,  the  Pend  Oreille  and  the  Kootenai  in  the  N., 
all  emptying  directly  into  the  Columbia,  and  by  some  minor 
streams  of  the  S.E.  that  empty  into  Great  Salt  Lake,  Utah)  rises 
in  Yellowstone  National  Park  a  few  miles  from  the  heads  of  the 
Madison  fork  of  the  Missouri,  which  flows  to  the  Gulf  of  Mexico, 
and  the  Green  fork  of  the  Colorado,  which  flows  to  the  Gulf  of  Cali- 
fornia. It  flows  S.W.  and  then  W.  for  about  800  m.  in  a  tremendous 
cafion  across  southern  Idaho;  turns  N.  and  runs  for  aoo  m.  as  the 
boundary  between  Idaho  and  Oregon  (and  for  a  short  distance  between 
Idaho  and  Washington);  turns  aeain  at  Lewiston  (where  it  ceases 
to  be  the  boundary,  and  where  tne  Clearwater  empties  into  it)  to 
the  W.  into  a  deep  narrow  valley,  and  joins  the  Columbia  in  &.E. 
Washington.  Practically  all  the  valley  of  the  Snake  from  Idaho 
Falls  in  S.E.  Idaho  (Bingham  county)  to  the  mouth  is  of  caSon 
character,  with  walls  from  a  few  hundred  to  6000  ft.  in  height  (about 
650  m.  In  Idaho).  The  finest  parts  are  among  the  most  maenificent 
in  the  west;  among  its  falls  are  the  American  (Oneida  and  Blaine 
counties),  and  the  Shoshone  and  the  Salmon  (Lincoln  county).  At 
the  Shoshone  Falls  the  river  makes  a  sudden  plunge  of  nearly  200  ft., 
and  the  Falls  have  been  compared  with  the  Niagara  and  Zambezi; 
a  short  distance  back  of  the  main  fall  is  a  cataract  of  125  ft.,  the 
Bridal  Veil.  Between  Henry's  Fork  and  Malade  (or  Big  Wood) 
river,  a  distance  of  20D  m.,  the  river  apparently  has  no  northern 
tributaries;  but  several  streams,  as  the  Camas,  Medicine  Lodge 

:  Lost  rivers,  which  fail  to  pene- 

;r  reaching  its  border,  are  believed  to 


join  it  through  subterranean  channels.     The  more  important  ai . 

are  the  North  Fork  in  the  E.,  the  Raft,  Salmon  Falls  and  the 
Bruneau  in  the  S.,  the  Owyhee  and  the  Payette  in  the  S.W.,  and  the 
Salmon  and  Clearwater  in  the  W.  The  scenery  on  some  of  these 
tributaries  is  almost  as  tieautiful  as  that  ol  the  Snake,  though  lacking 
the  grandeur  of  its  greater  scale.  In  1904  electricity,  geneiated  by 
water-power  from  the  rivers,  notably  the  Snake,  began  to  be  utilized 
in  mining  operations.  Scattered  among  the  mountains  are  numerous 
(glacial)  lakes.  In  the  N.  are-.  Co:ur  d'Alene  Lake,  in  Kootenai 
county,  about  30  m.  lone  and  from  3  to  4  m.  wide,  drained  by  the 
Spokane  river;  Priest  Lake,  in  Bonner  county,  20  m.  long  and  about 
.  wide;  and  mostly  in  Bonner,  but  partly  in  Kootenai  county, 


a  widening  of  Clark  Fork,  Lake  Pend  Cheille,  60  m.  long  and  from 
3  to  IS  m.  wide,  which  is  spanned  by  a  trestle  of  the  Nortnern  Pacific 
8400  ft.  long.  Bear  l.ake,  in  the  extreme  S.E.,  lies  partly  in  Utah. 
Mineral  springs  and  hot  springs  are  also  a  notable  feature  (^  Idaho's 
physiography,  being  found  in  Washington,  Ada,  Blaine,  Bannock, 
Cassia,  Owyhee,  Oneida,  Nez  Perce,  Kootenai,  Shoshone  and 
Fremont  counties.  At  Soda  Springe  in  Bannock  county  are  scores 
of  springs  whose  waters,  some  ice  cold  and  some  warm,  cont^n 
magnesia,  soda,  iron,  sulphur,  Ac;  near  Hailey,  Blaine  county, 
water  with  a  temperature  of  144"  F,  is  discharged  from  numerous 
springs;  and  at  Bois^,  water  with  a  temperature  of  165°  is  obtained 
from  wells. 

The  fauna  and  Bora  of  Idaho  are  similar  in  general  to  those  of  the 
other  states  in  the  north-western  part  of  the  United  States. 

ClimaU. — The  mean  annual  temperature  of  Idaho  from  i8<f8  to 
1903  was  45-5°  F.     There  are  several  distinct  climate  zones  within 


t  temperature  registered.  Ihe  mudest  region  01  the  state 
Snake  river  basin  between  Twin  Falls  and  Lewiston.  and  the 
valley  of  the  Boisfi,  Payette  and  Weiser  rivers;  here  the  mean 
annual  temperature  in  1902  was  52°  F.,  the  maximum  was  106"  F., 
and  the  minimum  was  -  13°  F.  In  the  Upper  Snake  baun,  in  the 
Camas  prairie  and  Lost  river  regions,  the  climate  is  much  colder, 
the  highest  temperature  in  1902  being  101°  and  the  lowest  -33°  F. 
The  mean  annual  rainfall  for  the  entire  state  in  1903  was  16-60  in. ; 
the  highest  amount  recorded  was  at   Murray,   Shoshone  county 


(37-70  in.)  and  the  lowest  was  at  Garnet,  Elmore  county  (5-69  in.). 
Agricuiture. — ^The  principal  source  oi  wealth  in  Idaho  was  in 
900  agriculture,  but  it  had  long  been  secondary  to  mining,  and  its 


development  had  been  impeded  by  certain  natural  disadvantages. 
Except  for  (he  broad  valleys  of  the  Panhandle,  where  the  soils  are 
black  in  colour  and  rich  in  v«etable  mould,  the  surface  of  the  state 
is  arid;  the  Snake  river  valley  is  a  vast  lava  bed,  covered  with 
deposits  of  salt  and  sand,  or  soils  of  volcanic  origin.  And,  apart 
from  this,  the  farming  country  was  long  without  transport  facilities. 
The  fertile  northern  plateaus,  the  Camas  and  Nm  Perce  prairies 
and  the  Pabuse  country — a  wonderful  region  for  growing  the  durum 
or  macaroni  wheat — unri)  1898  had  no  market  nearer  than  Lewiston, 
So-70  m.  away;  and  even  in  1898,  when  the  railway  was  built, 
large  parts  of  the  region  were  not  tapped  by  it,  and  were  as  much  as 
30  m.  from  any  shipping  point,  for  ttie  road  had  followed  the  Clear- 
water. In  the  aridsoudiem  redon,  also,  there  was  no  railway  until 
1885,  when  the  Chegon  Short  Line  was  begun.  Like  Umitarions 
in  N.  and  S.  had  like  effects:  for  years  the  country  was  devoted  to 
live-stock,  which  could  be  driven  to  a  distant  market.  Timothy 
was  grown  in  the  northern,  and  alfalfa  in  the  southern  region  as  a 
forage  crop.  Even  at  this  earliest  period,  irrigation,  simple  and 
individual,  had  begun  in  the  southern  section,  the  head  waters  of 
the  few  streams  in  this  district  being  soon  surrounded  by  farms. 
Co-operation  and  colonization  followed,  and  more  ditching  was  done, 
co-operative  irrigation  canals  were  constructed  with  some  elaborate 
and  large  dams  and  head  gates.  The  Carey  Act  (1894)  and  the 
FederalReclamationAct(r902)introduced  the  most  important  period 
of  irrigation.  Under  the  Carey  Act  the  Twin  Falls  project,  deriving 
water  from  the  Snake  river  near  Twin  Falls,  and  irrigating  more  than 


of  which  survey  began  in  March  1903  and  ci 

December  1904,  and  which  wascom[Jeted  in  1907,  com- 
manding an  irrigble  area  of  130,000-150,000  acres,'  and  has  a  diver- 
sion dam  (rock-fill  type)  600  ft.  long,  and  1^0  m.  of  canals  and  iiom. 
of  laterals;  the  larger  Payette- Boisfi  project  in  Ada,  Canyon  and 
Owyhee  counties  (372,000  acres  irrigable;  300,000  now  desert; 
60%  privately  owned),  whose  principal  features  are  the  Payette 
dam  (rock-fill),  loo  ft.  high  and  aoo  ft.  loi^,  and  the  Bois6  dam 
(masonry),  33  ft.  high  and  400  ft.  long,  200  m.  of  canals,  loo  m,  of 
laterals,  a  tunnel  Iioo  ft.  long  and  12,500  h.p.  transmitted  S9  m., 
3000  h.p.  being  necessary  to  pump  to  a  height  of  Jo-90  ft.  water  for 
the  irrigation  of  15,000  acres;  and  the  Dubois  project,  the  largest  in 
the  state,  on  which  survey  and  reconnaissance  work  were  done  in 
1903-1904,  which  requires  storage  sites  on  the  North  Fork  of  the 
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1,000-30,000  h.p.  developed. 
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Snake  and  on  nearly  all  the  important  branches  of  the  North  Fork, 
and  whose  field  is  300,000—9.^^,000  acres,  almost  entirely  Federal 
property,  m  the  W.  eoa  of  Fremont  county  between  Mud  Lake  and 
the  lower  end  of  Big  Lost  river.  A  further  styi  in  irrigation  is  the 
utilization  of  underground  waters:  in  the  Big  Camas  Prairie  region 
Blaine  county,  water  10  ft,  below  the  surface  is  tapped  and  pumped 
by  electricity  generated  from  the  only  surface  water  of  the  region, 
C!ainaB  CreelL  In  1S99  the  value  of  the  crops  and  other  agricultural 
products  of  the  irrigated  region  amounted  to  mgre  than  seven-tenths 
of  the  total  tor  the  state.  In  1907,  according  to  the  Report  of  the 
state  commissioner  of  immigration,  1,559,915  irrigated  acres  were 
under  cultivation,  and  3,866,386  acres  were  ^'  covered  "  by  canals 
3780  m.  long  and  costing  tii,3S7i033- 

Up  to  1900  the  most  prosperous  period  (absolutely)  in  the  agri- 
cultural development  of  the  state  was  the  last  decade  of  the  loth 
century;  the  restive  increase,  however,  was  greater  between  1880 
and  1890.  The  number  of  farms  increased  from  1885  in  18S0  to 
6603  in  1890  aod  to  17,471  in  1900;  the  farm  acreage  from  337>79B 
iu  1880  to  1,302,256  in  1890  and  to  3,304,^3  acres  in  1900;  the 
irrigated  area  (exclusive  of  farms  on  Indian  reservations)  from 
217,005  acres  in  1S89  to  603,568  acres  in  1899:  the  value  of  products 
increased  from  11,515,314  in  1879  ta  13,843,930  in  1S89',  and  to 
Si8/>5i,625  in  1899;  the  value  of  farm  land  with  improvements 
(including  buildings)  from  $3,832,890  in  1880  to  117,431,580  in  1890 
and  143,318,183  in  1900;  the  value  of  implements  and  machinery 
from  1363.930  in  1880  to  11,172,460  in  1890  and  to  13,295,045  in 
1900;  and  that  of  live-stock  from  (4,023,800  in  18S0  to  (7,353,490 
in  1890  and  to  131,657.974  in  1900.  In  1900  the  average  size  of 
farms  was  i83'4  acres.  Cultivation  by  owners  is  the  prevailing 
form  of  tenure,  91-3%  of  the  farms  being  so  operated  in  1900  (2'3% 
by  cash  tenants  and  6-4%  by  share  tenants).  As  illustrative  of 
agricultural  conditions  the  contrast  of  the  products  of  farms  opemted 
bv  Indians,  Chinese  and  whites  is  of  consideiable  interest,  the  value 
01  products  (not  fed  to  live-stock)  per  acre  of  the  563  Indian  farms 
being  in  iSg^  li'40,  that  of  the  16,876  white  farms  I4-67,  and  that 
of  the  23  Chinese  farms  intenavely  cultivated  and  devoted  to  market 
vei^tables  169-83. 

The  income  from  agriculture  in  1899  was  almost  equally  divided 
between  crops  ((8,951,440)  and  animal  products  ((8^84,364) — in 
that  year  forest  products  were  valued  at  (315,82!.  Of  the  crops. 
hay  and  forage  were  the  most  valuable  ((4,238,993),  yielding  47-4  % 
of  the  total  value' of  crops,  an  increase  of  more  than  300%  over  that 
of  188^,  and  in  1907.  accordii^  to  the  Year-book  of  the  E>epanment 
of  Agriculture,  the  crop  was  valued  at  (8,585,000.  Wheat,  which 
in  1899  ranked  secono  ((3,131,953),  showed  an  increase  of  more 
than  400%  in  the  decade,  and  the  farm  vatue  of  the  crop  of  1907, 
according  to  the  Year-bMh  of  the  United  States  Department  « 
Agriculture,  waa  (5,788,000;  the  value  of  the  barley  crop  in  T899 
((312,730)  also  increased  more  than  400%  over  that  of  1889, 
and  in  1907  the  farm  Value  of  the  tnwluct,  according  to  the 
same  authority,  was  (1,265,000;  the  value  of  the  oat  crop  in  1S09 
((703,955)  showed  an  increase  of  more  than  300%  In  the  decade, 
and  the  value  of  the  product  in  1907,  according  to  th&  United  States 
D^iartment  of  Aericuhure,  was  (2,397,000. 

More  than  one~nalf  of  the  cereal  crop  in  1905  was  produced  in  the 
prairie  and  plateau  region  of  Net  Perce  and  Latah  counties.  The 
production  of  orchard  fruits  (apples,  cheiries,  peaches,  pears,  pli 
Mtd  primes)  increased  greatly  from  1889  to  1899;  the  six  coun 
of  Ada,  Canyon  (probably  the  leading  fruit  county  of  the  state), 
Latah  (famous  for  apples),  Washington,  Owyhee  and  Nez  Perce 
had  in  1900  89%  of  the  plum  and  prune  trees,  85%  of  all  pear 
trees,  78  %  of  all  chetry  trees,  and  74  %  of  all  apple  trees  in  the  state, 
and  in  1906  it  was  estimated  by  the  State  Commissioner  of  Immigra- 
tion that  there  were  nearly  48,000  acres  of  land  devoted  to  orchard 
fruits  in  Idaho;  Viticulture  is  of  importance,  particularly  In  the 
Lewiston  valley.  In  1906,  334,000  tons  of  sugar  beets  were  raised, 
and  fields  in  the  Bois^  valley  raised  30  tons  per  acre. 

Of  the  animal  producta  in  1899,  the  most  valuable  waa  live-stock 
sold  during  the  year  (13,909,454);  the  stock-raising  industry  was 
carried  on  most  extensively  in  the  S.E.  part  of  the  state.  Wool 
ranked  second  in  value  [(2,310,790),  and  according  to  the  estimate 
of  the  National  Association  of  Wool  Manufactures  for' 1907,  Idaho 
ranked  fourth  among  the  wool-producing  states  in  number  of  sheep 
(2,500,000),  third  in  wool,  wasned  and  unwaged  (17,350,000  lb), 
and  fourth  in  scoured  wool  (5,692,500  tb).  In  January  1908,  accord- 
ing to  the  Year-book  of  the  Department  of  Agriculture,  the  number 
and  farm  values  of  live-stock  were;  milch  cows,  60,000.  valued  at 
(2,208,000,  and  other  neat  cattle,  344,000,  valued  at  (5,848,006: 
horses,  150,000,  (11,350,000;  sheep,  3,575,000,  (12,691,000;  and 
swine,  130,000,  (910,000.  According  to  state  reports  for  1906, 
most  fof  the  neat  cattle  were  then  on  ranges  in  Lemhi,  Idaho, 
Washington,  Cassia  and  Owyhee  counties;  Nez  Perce,  Canyon, 
Fremont,  Idaho,  and  Washington  counties  had  the  largest  number 
of  horses:  Owyhee,  Blaine  and  Canyon  counties  bad  the  largest 
numbers  of  sheep,  and  Idaho  and  Nez  Perce  counties  were  the 
principal  swine-taising  regions.  The  pasture  lands  of  the  state  have 
been  greatly  decreased  by  the  tncrease  of  forest  reserves,  especially 
by  the  large  reservations  made  in  1906-1907. 

Uining. — The  mineral  resources  of  Idaho  are  second  only 
agricultural;  indeed  it  was  primarily  the  discovery  of  the  ' 


value  of  the  deposits  of  gold  and  silver  about  i860  that  led  to  the 
settlement  of  Idaho  Territory.  In  Idaho,  as  elsewhere,  the  first  form 
of  mining  was  a  very  lucrative  working  of  placer  dejMsits;  this  gave 
way  to  vein  mining  and  a  greatly  reduced  production  of  gold  and 
silver  after  1878,  on  account  of  the  exhaustion  of  the  placers.  Then 
came  an  adjustment  to  new  conditions  and  a  gradual  increase  of  the 

Sroduct.  The  total  mineral  product  in  1906,  accordiiig  to  the  State 
line  Inspector,  was  valued  at  (34,138,317,  The  totafgold  produc- 
tion of  Icmho  from  i860  to  1906  has  been  estimated  at  (350,000,000, 
of  which  a  large  part  was  produced  in  the  Idaho  Basin,  the  region 
l^ng  between  the  N.  fork  of  the  Bois€  and  the  S.  fork  of  the  Payette 
nvers.  In  1901-1903  rich  gold  deposits  were  discovered  in  the 
Thunder  Mountain  district  in  Idaho  county.  The  counties  with  the 
largest  production  of  gold  in  1907  (state  report)  were  Owyhee 
((363,742).  Bois6  ((382,444),  Custer  ((310,900)  and  Idaho;  the 
total  for  the  state  was  (1,075.618  in  1905;  in  1906  it  was  (1,1^9.100; 
and  in  1907,  according  to  state  reports,  (1,373,031.  The  total  of  the 
state  for  silver  in  1905  was  (5,243,173;  in  1906  it  was  (6,043,606; 
in  1907,  according  to  state  reports,  it  was  (5,546.554.  The  richest 
deposits  of  silver  are  those  of  Wood  river  and  of  the  C<Eur  d'Alene 
district  in  ^oshone  county  (Opened  up  in  1886);  the  county's 
product  in  1906  was  valued  at  (5,:j33,7o6,  an  increase  of  (917,743 
over  the  preceding  year;  in  1907  it  was  (^,780,093,  according  to 
state  reports.  The  production  of  the  next  richest  county,  Owynee, 
in  1007,  was  less  than  one  tenth  that  of  Shoshone  county,  which 
yields,  besides,  about  one  half  of  the  lead  mined  in  the  United  States, 
Its  product  of  lead  being  valued  at  (9,851,071s  in  1904,  at  (14,365,365 
in  1906,  and  at  (12,233,233  (state  report)  in  1907.  Idaho  was  the 
first  of  the  states  in  its  output  of  lead  from  1896,  when  it  first  passed 
Colorado  in  rank,  to  1906,  excepting  the  year  18^,  when  Colorado 
again  was  first;  the  value  of  the  lead  mined  in  1906  was 
(14.535,833,  aJid  of  that  mined  in  1907  (state  report),  (13,470,375. 
High  grade  copper  ores  have  been  produced  in  the  Seven  Devils 
and  Washington  districts  of  Washington  county;  there  are  deposits, 
little  developed  up  to  1906,  in  Lemhi  county  (which  was  almost  in- 
accessible by  railway)  and  in  Bannock  county;  the  copper  mined 
in  J905  was  valued  at  (1,134,846,  and  in  1907.  accordiiig  to  state 
reports,  at  (2,341,177,  of  which  about  two-thirds  was  the  output 
of  the  Cceur  d'Alene  district  in  Shoshone  county.  Zinc  occurs  in 
the  Occur  d'Aleije  district,  at  Hailey,  Blaine  county  and  elsewhere; 
according  to  the  state  reports,  the  state's  output  in  1906  was  valued 
at  (91,426  and  in  1907  at  (534,087.  Other  minerals  of  tconoraic 
value  are  sandstone,  quarried  at  Bois^,  Ada  county,  at  Preston, 
Oneida  county,  and  at  Goshen,  Prospect  and  Idaho  Falls,  Bingham 
county,  valued  at  (22,265  >n  1905,  and  at  (11,^69  in  1906;  limestone, 
valued  at  (14,105  in  1905  and  at  (13,600  in  1906,  used  entirely 
for  tiie  local  manutacture  m  lime,  part  of  which  was  used  in  the  manu- 
facture of  sugar;  and  coal,  in  the  Horseshoe  Bend  and  Jerusalem 
districts  in  Bo\s6  county,  in  Lemhi  county  near  Salmon  City,  and  in 
E,  Bingham  and  Fremont  counties,  with  an  output  in  1906  of  ^65 
tons,  valued  at  (18,538  as  compared  with  so  and  10  tons  respectively 
in  1899  and  looo.  Minerals  developed.  sUghtly,  or  not  at  all,  are 
gramte,  valued  at  (1500  in  1905;  surface  salt,  in  the  arid  and  semi- 
arid  regions;  nickel  and  colxilt,  in  Lemhi  county;  tungsten,  near 
Murray,  Shoshone  county;  monazite  and  zircon,  in  certain  sands; 
and  some  pumice. 

Manufactures. — Tbemanufacturesof  Idaho  in  1900  were  relatively 
unimportant,  the  value  of  all  products  of  establishments  under  ths 
"factory  system"  being  (3,001,443;  in  1905  the  value  of  such 
manufactured  products  had  increased  192-3%,  to  (8,768,743. 
The  manufacturing  establishments  were  limited  to  the  supply  of 
local  demands.  The  prindpal  industries  were  devoted  to  lumber 
and  timber  products,  valued  at  (908,670  in  1900,  and  in  1905  at 
$2,834,506,  311-9%  more.  In  1906  the  \yeyerhauser  Syndicate 
built  at  Potlatch,  a  town  built  by  the  syndicate  in  Latah  county, 
a  lumber  mill,  supposed  to  be  the  largest  in  the  United  States,  with 
a  daily  capacity  of  750,000  ft.  In  Bonner  county  there  are  great 
mills  at  Sand  Point  and  at  Bonner's  Ferry.  In  these  and  the  other 
93  saw-mills  in  the  state  in  1005  steam  generated  by  the  waste  wood 
was  the  common  jjower,  Tne  raw  material  for  these  products  was 
secured  from  the  35,000  sq.  m.  of  timber  land  in  the  state  (616450.  m. 
haviiw  been  reserved  up  to  1905,  and  31,775*7  sq.  m.  up  to  April 
1907  by  the  United  States  government) :  four-fiftha  of  the  cut  in 
19DO  was  yellow  pine.  Flour  and  grist  null  products  ranked  second 
among  the  manufactures,  being  valued  at  (1,584,473  in  1905,  an 
increase  of  nearly  116%  over  the  product  in  1900;  and  steam-car 
construction  and  repairs  ranked  third,  with  a  value  of  (913,670  in 
1905  and  (533,631  m  1900.  In  1903-1904  the  cultivation  of  sugar 
beets  and  the  manufacture  of  beet  sugar  were  undertaken,  and 
manufacturing  establishments  for  that  purpose  were  installed  at 
Idaho  Falls  and  Blackfoot  (Bingham  county),  at  Sugar,  or  Sugar 
City  (Fremont  county),  a  place  tuik  up  about  the  sugar  refineries, 
ana  at  Nampa,  Canyon  county.  In  i;)o6  between  57,000,000  and 
64,000,000  lb  of  beet  sugar  were  refined  in  the  state.  Brick-making 
was  of  little  more  than  local  importance  in  1906,  the  largest  kilns 
being  at  BoisS,  Sand  Point  and  Ctsur  d'Alene  City.  Lime  is  made 
at  Orofino,  Shoshone  county,  and  at  Hope,  Bonner  county. 

CommwucatUms. — The  total  railway  mileage  in  Janua^  1909 
was  2,033-04  m.,  an. increasefrom  206  m.  in.l86oaiid^46 111^1111890^ 
The  Great  Northern,  the  Northern  Pacific,  and  the  OregonRailway 
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Oregon  Railway  &  Navigation  and  the  Oreson  Short  Line  roads, 
crosses  the  eastern  part.  The  constitution  declares  that  railways 
are  public  h^hways,  that  the  legislature  has  authority  to  regulate 
lates,  and  that  discrumnation  in  toUs  shall  not  be  allowed. 

Population. — The  population  of  Idaho  in  1870  was  i4>999'.  i° 
1880  it  was  32,610,  an  increase  of  117-+%;  in  1890  it  was  88,548, 
an  Increase  of  158-8%-,  in  1900161,772  (81-7%  increase};  and  in 
1910325,594(101-3%  increase).  Of  the  inhabitants  15-3%  were 
in  1900  foreign-bom  and  4-5%  were  coloured,  the  coloured 
populatioa  consisting  of  393  negroes,  1291  Japanese,  1467 
Chinese  and  4236  Indians.  The  Indians  lived  principally  in 
three  reservations,  the  Fort  Hall  and  Lemhi  reservations  (1350 
sq.  m.  and  100  sq.  m.  respectively),  in  S.E.  and  E.  Idaho,  being 
occupied  by  the  Shoshone,  Bannock  and  Sheef-eater  tribes, 
and  the  Cceur  d'Alene  reservation  (632  sq.  m.),  in  the  N,W.,by 
the  Co^r  d'Alene  and  Spokane  tribes.  The  former  Nez  Perce 
reservation,  in  the  N.W.  part  of  the  state,  was  abolished  in  1895, 
and  tie  Nez  Perces  were  put  under  the  supervision  of  the 
superintendent  of  the  Indian  School  at  Fort  Lapwai,  about 
II  m.  E.  of  Lewiston,  in  Nez  Perce  county.  Of  these  tribes, 
the  Nez  Perce  and  Coeur  d'Alene  were  self-supporting;  the 
other  tribes  were  in  1900  dependent  upon  the  United  States 
government  for  30%  of  their  rations.  Of  the  34,604  foreign- 
bom  inhabitants  of  the  state,  3943  were  from  England,  2974 
were  from  Germany,  2538  were  Canadian  English,  3S22  were 
from  Sweden,  and  1633  were  from  Ireland,  various  other  countries 
being  represented  by  smaller  numbers.  The  urban  population 
of  Idaho  in  1900  {i.e.  the  population  of  places  having  4000  or 
more  inhabitants)  was  6-2%  of  the  whole.  There  were  thirty- 
three  incorporated  cities,  towns  and  villages,  but  only  five  had 
a  population  exceeding  3000;  these  were  Bois£  (5957),  Pocatello 
(4046),  Lewiston  (2425),  Moscow  (3484)  and  Wallace  (2265). 
In  1906  it  was  estimated  that  the  total  membership  of  all 
religious  denominations  was  74,578,  and  that  there  were 
33,425  Latter-Day  Saints  or  Mormons  (366  of  the  Reorganized 
Church),  18,057  Roman  Catholics,  5884  Methodist  Episcopalians 
(5313  of  the  Northern  Church),  3770  Presbyterians  (3698  of  the 
Northern  Church),  3206  Disciples  of  Christ,  and  2374  Baptists 
(2331  of  the  Northern  Convention). 

Gowmtnent. — The  present  constitution  of  Idaho  was  adopted 
in  1889.  The  government  is  similar  in  outline  to  that  of  the  other 
states  of  the  United  States,  The  executive  officials  serve  for  a 
term  of  two  years.  Besides  being  citizens  of  the  United  States 
and  residents  of  the  state  for  two  years  preceding  their  election 
the  governor,  Ueuteoant-govemor  and  attorney-general  must 
each  be  at  least  thirty  years  of  age,  and  the  secretary  of  state, 
state  auditor,  treasurer  and  superintendent  of  education  must 
be  at  least  twenty-five  years  old.  The  governor's  veto  may  be 
overridden  by  a  two-thirds  vote  of  the  l^psLature;  the  governor, 
secretary  of  state,  and  the  attorney-general  constitute  a  Board 
of  Pardons  and  a  Board  of  State  Prison  Commissioners.  The 
legislature  meets  biennially;  its  members,  who  must  be  citizens 
of  the  United  States  and  electors  of  the  state  for  one  year  pre- 
ceding their  election,  are  chosen  biennially;  the  number  of 
senators  may  never  exceed  twenty-four,  that  of  representatives 
sixty;  each  county  is  entitled  to  at  least  one  representative. 
The  judiciary  consists  of  a  supreme  court  of  three  judges,  elected 
every  six  years,  and  circuit  and  probate  courts,  the  five  district 
judges  being  elected  every  four  years.  Suffrage  requirements 
are  citizenship  in  the  United  States,  registration  and  residence 
in  the  state  for  six  months  and  in  the  county  for  thirty  days 
immediately  before  election,  but  mental  deficiency,  conviction 
of  infamous  crimes  (without  restoration  to  rights  of  citizenship), 
bribery  or  attempt  at  bribery,  bigamy,  living  in  "  what  is  known 
as  patriarchal,  plural  or  celestial  marriage,"  or  teaching  its 
validity  or  belonging  to  any  organization  which  teaches  poly- 
gamy,' are  disqualifications.    Chinese  or  persons  of  Mongolian 

>  This  diK)uali6cation  and  much  other  legislation  were  due  to  the 
large  Mormon  peculation  in  Idaho.  In  1684-1885  all  county  and 
precinct  officers  were  required  to  take  a  teat  oath  abjunTig  bigainy, 
polygamy,  or  celestial  marriage;   and  under  this  law  in  1888  three 


descent  not  bom  in  the  United  States  are  also  excluded  from 
suffrage  rights.  Women,  however,  since  1897,  have  had  the 
right  to  vote  and  to  hold  office,  and  they  are  subject  to  jury 
service.  An  Australian  ballot  law  was  passed  in  1891.  The 
constitution  forbids  the  chartering  of  corporations  except 
according  to  general  laws.  In  1909  a  direct  primary  elections 
law  was  passed  which  required  a  majority  of  all  votes  to  nominate, 
and,  to  make  a  majority  possible,  provided  for  preferential 
(or  second-choice)  votins,  such  votes  to  be  canvassed  and  added 
to  the  first-choice  vote  for  each  candidate  if  there  be  no  majority 
by  the  first-choice  vote.  The  right  of  eminent  domain  over  all 
corporations  is  reserved  to  the  state;  and  no  corporation  may 
issue  stock  except  for  labour,  service  rendered,  or  money  paid 
in.  The  waters  of  the  state  are,  by  the  constitution  of  the 
state,  devoted  to  the  public  use,  contrary  to  the  common  law 
theory  of  riparian  rights.  By  statute  (1891)  it  has  been  provided 
that  in  civU  actions  three-fourths  of  a  jury  may  render  a  verdict, 
and  in  misdemeanour  cases  five-sixths  may  give  a  verdict.  Life 
insurance  agents  not  residents  of  Idaho  catmot  write  policies 
in  the  state.  Divorces  may  be  obtained  after  residence  of  six 
months  on  the  ground  of  adultery,  cruelty,  desertion  or  neglect 
for  one  year,  habitual  drunkenness  for  the  same  period,  felony 
or  insanity.  There  are  a  state  penitentiary  at  Boisf,  an 
Industrial  Training  School  at  St  Anthony,  an  Insane  Asylum 
at  Blackfoot,  and  a  North  Idaho  Insane  Asylum  at  Orofino. 
The  care  of  all  defectives  was  let  by  contract  to  other  states 
until  T906,  when  a  state  school  for  the  deaf  and  blind  was  opened 
in  Bois^.  No  bureau  of  charities  is  in  existence,  but  there  is  a 
Labor  Commission,  and  a  Commissioner  of  Immigration  and 
a  Commissioner  of  Public  Lands  to  investigate  the  industrial 
resources.  The  offices  of  State  Ei^neer  and  Inspector  of  Mines 
have  been  created. 

Educalum. — The  public  schools  in  1905-1906  had  an  enrolment 
of  63^26,  or  81-5%  of  the  population  between  5  and  ii  years  <rf 
age.  The  average  length  of  school  term  was  6-8  months,  the  average 
expenditure  (year  ending  Aug.  31,  1906)  for  instruction  for  each 
child  was  $19-39,  and  the  expenditure  for  all  school  purposes  was 
(1,008,481.  There  was  a  compulsory  attendance  law,  which, 
howev^,  was  not  enforced.  Higher  education  is  provided  by  the 
University  of  Idaho,  established  in  1S99  at  Moscow,  Latah  county, 
which  confers  d^rees  in  arte,  science,  rauiic  and  engineering,  and 
ofFers  free  tuition,  la  1907-1908  the  institution  had  41  instructors 
and  426  regular  and  58  special  students.  In  1901  the  Academy  (A 
Idaho,  another  state  institution  with  industrial  and  technical  courses 
and  a  preparatory  department,  was  established  at  Pocatello,  Ban  nock 
county,  to  be  a  connecting  link  between  the  public  schools  and  the 
university.  There  are  two  state  normal  schools,  one  at  Lewbton 
and  the  other  at  Albion.  The  only  private  institution  rA  college 
rank  in  1908  was  the  College  of  Caldwell  (Presbyterian,  opened  1891) 
at  Caldwell,  Canyon  county,  with  65  students  m  1906-1907.  There 
are  Catholic  academies  at  Bois£  and  Cceur  d'Alene  and  a  convent. 
Our  Lady  of  Lourdes,  at  Wallace,  Shoshone  county,  opened  in 
1905;  Mormon  schools  at  Paris  (Bear  Lake  county),  Preston 
(Oneida  countyV  Rexburg  (Fremont  county),  and  Oakley  (Cassia 
county) ;  a  Methodist  Episcopal  school  (1006)  at  Weiser  (Wa^ington 
county);  and  a  Protestant  Episcopal  school  at  Bois£  (189a).  The 
Idaho  Industrial  Institute  (non^denominational ;  incorporated  in 
189^)  is  at  Weiser. 

Finance. — The  finances  of  Idaho  are  in  excellent  condition. 
The  bonded  debt  on  the  30th  of  September  190S  was  91.364,000. 
The  revenue  system  is  based  on  the  general  property  tax  and  there 
is  a  State  Board  of  Equalization.  Each  year  Sioo.ooo  is  set  aside 
for  the  sinking  fund  for  the  payment  of  outstandiiw  bonds  as  fast 
as  they  become  due.  The  constitution  provides  that  the  rate  of 
taxatbn  shall  never  exceed  10  mills  for  each  dollar  of  assessed  valua- 
tion, that  when  the  taxable  property  amounts  to  $50,000,000  the 


members  of  the  territorial  legislature  were  deprived  of  their  seats  as 
ineligible.  An  act  of  1889,  when  the  Mormons  constituted  over  30  % 
of  the  population,  forbade  in  the  case  of  any  who  had  since  the  1st 
of  January  1888  practised,  taught,  aided  or  encouraged  polygamy 
or  bigamy,  their  registration  or  voting  until  two  years  after  they  had 
taken  a  test  oath  renouncing  such  practices,  and  until  they  h&d 
satisfied  the  District  Court  that  in  the  two  years  preceding  they  had 
been  guilty  of  no  such  practices.  The  Constitutional  Convention 
which  met  at  Bois^  in  July-August  1889  was  strongly  anti-Mormon, 
and  the  Constitution  it  framed  was  approved  by  a  popular  vote  of 
12,398  out  of  14,184.  The  United  States  Supreme  Court  decided  the 
anti-Mormon  legislation  case  of  Davis  v.  Season  in  favour  of  the 
Idaho  legislature.  In  1893  the  disqualification  was  made  no  longer 
retroactive,  the  two-year  clause  was  omitted,  and  the  test  oath 
covered  only  present  renunciation  of  polygamy. 
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not  exceed  i}  mills;  but  a  creater  rate  may  be  established  by  a 
vote  of  the  people.  No  pubUc  debt  ^exclusive  of  the  debt  of  the 
Territory  of  Idaho  at  the  date  of  its  admission  to  the  Union  as  a  state) 
may  be  created  that  exceeds  li  %  of  the  assessed  valuation  (except 
in  case  of  war,  &c.) ;  the  state  cannot  lend  its  credit  to  any  corpora' 
tion,  municipality  or  individual;  nor  can  any  county,  city  or  town 
lend  its  credit  or  become  a  stockholder  in  any  company  (except 
for  municipal  works). 

History. — The  first  recorded  exploration  of  Idaho  by  white 
mcD  was  made  by  Lewis  and  Clark,  who  passed  along  the  Snake 
river  to  its  junction  with  the  Columbia;  in  1S05  the  site  of  Fort 
Lemhi  in  Lemhi  county  was  a  rendezvous  for  two  divisions  of 
the  Lewis  and  Clark  expedition;  later,  the  united  divisions 
reached  a  village  of  the  Nez  Perce  Indians  near  the  south  fork 
of  the  Clearwater  river,  where  they  found  traces  of  visits  by 
other  white  men.  In  1810  Fort  Henry,  on  the  Snake  river,  was 
established  by  the  Missouri  Fur  Company,  and  in  the  following 
year  a  party  under  the  auspices  of  the  Pacific  Fur  Company 
descended  the  Snake  river  to  the  Columbia.  In  1834  Fort  Hall 
in  E.  Idaho  (Bingham  county)  was  founded.  It  acquired 
prominence  as  the  meeting-point  of  a  number  of  trails  to  the 
extreme  western  parts  of  North  America.  Missions  to  the 
Indians  were  also  established,  both  by  the  Catholics  and  by  the 
I^testants.  But  the  permanent  settlements  date  from  the 
revelation  of  Idaho's  mineral  resources  in  i860,  when  the 
Cceur  d'Alene,  Palouses  and  Nez  Perces  were  in  the  North, 
and  the  Blackfoots,  Bannocks  and  Shoshones  in  the  South, 
While  trading  with  these  Indians,  Capt.  Pierce  learned  in  the 
summer  of  i860  that  there  was  gold  in  Idaho.  He  found  it  on 
Orofino  Creek,  and  a  great  influx  followed — coming  to  Orofino, 
Newsome,  Elk  City,  Florence,  where  the  ore  was  especially  rich, 
and  Warren.  The  news  of  the  discovery  of  the  Boisd  Basin 
spread  far  and  wide,  and  Idaho  City,  PlacerviUe,  Buena  Vista, 
Centreville  and  PioneerviUe  grew  up.  The  territory  now 
constituting  Idaho  was  comprised  in  the  Territory  of  Oregon 
from  1848  to  1853;  from  1853  to  1859  the  southern  portion  of 
the  present  state  was  a  part  of  Oregon,  the  northern  a  part  of 
Wa^ington  Territory;  from  1859  to  1863  the  territory  was 
within  the  bounds  of  Washington  Territory.  In  1863  the 
Territory  of  Idaho  was  organized;  it  included  Montana  untO 
1864,  and  a  part  of  Wyoming  untU  186S,  when  the  area  of  the 
Territory  of  Idaho  was  practically  the  same  as  that  of  the  present 
state.  Idaho  was  admitted  into  the  Union  as  a  state  in  1890. 
There  have  been  a  few  serious  Indian  outbreaks  in  Idaho.  In 
1856  the  Coeur  d'Alenes,  Palouses  and  Spokanes  went  on  the 
war-patb;  in  April  1857  they  put  to  flight  a  small  force  under 
Col.  Edward  Jenner  Steptoe;  but  the  punitive  expedition  led 
by  Col.  George  Wright  (1803-1865)  was  a  success.  In  1877  the 
Nez  Perces,  led  by  Chief  Joseph,  refused  to  go  on  the  reservation 
set  apart  for  them,  defeated  a  small  body  of  regulars,  were 
pursued  by  Major-General  O,  0.  Howard,  reinforced  by  frontier 
voltmteers,  and  in  September  snd  October  were  defeated  and 
retreated  into  Northern  Montana,  where  they  were  captured 
by  Major-General  Nelson  A,  Miles.  Occasional  labour  troubles 
have  been  very  severe  in  the  Cceut  d'Alene  region,  where  the 
attempt  in  1893  of  the  Mine  Owners'  Association  to  discriminate 
in  wages  between  miners  and  surfacemen  brought  on  a  union 
strike.  Rioting  followed  the  introduction  of  non-union  men, 
the  Frisco  Mill  was  blown  up,  and  many  non-union  miners  were 
killed.  The  militia  was  called  out  and  regular  troops  were 
hurried  to  Shoshone  county  from  Fort  Sherman,  Idaho  and 
Fort  Missoula,  Montana.  These  soon  quieted  the  district.  But 
the  restlessness  of  the  region  caused  more  trouble  in  1899.  The 
famous  Bunker  Hill  and  Sullivan  mines  were  wrecked,  late  in 
April,  by  luiion  men.  Federal  troops,  called  for  by  Governor 
Frank  Steunenberg,  again  took  charge,  and  about  800  suspected 
men  in  the  district  were  arrested  and  shut  up  in  a  stockade 
known  as  the  "  bull-pen."  Ten  prisoners,  convicted  of  destroying 
the  property  of  the  mine-owners,  were  sentenced  to  twenty-two 
months  in  jail.  The  feeling  among  the  union  men  was  bitter 
against   Steunenberg,    who   was  assassinated  on   the   joth   of 
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December  1905.  The  trial  in  1907  of  Cbaries  H.  Haywood, 
secretary  of  the  Western  Federation  of  Miners,  who  was  charged 
with  conspiracy  in  connexion  with  the  murder,  attracted  national 
attention;  it  resulted  in  Haywood's  acquittal.  Before  1897 
the  administration  of  the  state  was  controlled  by  the  Republican 
party;  but  in  1896  Democrats,  Populists  and  those  Republicans 
who  believed  in  free  coinage  of  silver  united,  and  until  190a 
elected  a  majority  of  all  candidates  for  state  offices.  In  1909, 
1904,  igo6  and  1908  a  Republican  state  ticket  was  elected. 
Cover NOBS 
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William  H.  Wallace         1863 
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Geoige  L.  Shoup,'  Republican        ....        1890 
Norman  B.  Wiley,  Acting  Governor  .    1890-1892 

William  J.  McConnell,  Republican       .      .      .    1893-1897 
Frank  Steunenberg,  Democrat  Populist  .    1897-1901 
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rank  R,  Gooding,  ,„  ....  1905-1909 
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BlBLiOGHAFHV. — The  physical  features  and  economic  resources 
of  Idaho  are  discussed  in  J.  L.  Onderdonk'a  Idaho:  Facts  and 
Statistics  (San  Francisco,  1885),  Israel  C.  Russell's  "Geology  and 
Water  Resources  of  the  Snake  River  Plains  of  Idaho,"  U.S.  Ga^gi- 
cal  Survey,  BuUetia  igg  (Washii^on,  1^2^,  Tlie  Slate  of  Idaho  (a. 
pamphlet  issued  by  the  State  Commissioner  of  Immisration), 
Waldmor  Lindgren's  "  Gold  and  Silver  Veins  of  Silver  City,  De 
Lamar  and  other  Mining  Districts  of  Idaho,"  U.S.  Ga^opical  Suroey, 
sotk  Annuai  Btfort  (Washington,  1900),  and  "  The  Mining  Districts 
of  the  Idaho  Basin  and  the  Bois6  Ridge,  Idaho,"  U.S.  Gealogical 
Survey,  iSlh  Annual  Report  (Washington,  1898).  These  reports 
should  be  supplemented  by  the  information  contained  elsewhere 
in  the  publications  of  the  Geological  Survey  (see  the  Indexes  of  the 
survey)  and  in  various  volumes  of  the  United  States  Census.  W.  B. 
Hepburn's  Idaho  Laws  and  Decisions,  Annotaitd  and  Di[esUd 
(Bais£,  1900),  and  H.  H.  Bancroft's  Waihiagion,  Idaho,  and  Montana 
(San  Francisco,  1890)  are  the  principal  authorities  for  administration 
and  history.  The  reports  of  the  state's  various  executive  oBiixn 
should  be  consulted  also. 

IDAR,  or  Edax,  a  native  state  of  India,  forming  part  of  the 
Mahi  Kantha  agency,  within  the  Gujarat  division  of  Bombay. 
It  has  an  area  of  i66g  sq.  m.,  and  a  population  (1901)  of  168,557, 
showing  a  decrease  of  44  %  in  the  decade  as  the  result  of  famine. 
Estimated  gross  revenue,  £29,000;  tribute  to  the  gaekwar  of 
Baroda,  ;£2000.  In  1901  the  raja  and  his  posthumous  son  both 
died,  and  the  succession  devolved  upon  Sir  Pertab  Singh  iq.v.) 
of  Jodhpur.  The  line  of  railway  from  Ahmedabad  through 
Parantij  runs  mainly  through  this  state.  Much  of  the  territory 
is  held  by  kinsmen  of  the  raja  on  feudal  tenure.  The  producta 
are  grain,  oil-seeds  and  sugar-cane.  The  town  of  Idar  is  64  m. 
N.E.  of  Ahmedabad,  Pop.  (1901)  7085.  It  was  formwly  the 
capital,  but  Ahmednagar  (pop.  3200)  is  the  present  capital, 

IDAS,  in  Greek  legend,  son  of  Aphareus  of  the  royal  house  of 
Messene,  brother  of  Lynceus,  He  is  only  mentioned  in  a  Hngle 
passage  in  Homer  (//wrf,  ix.  556  sqq.),  where  he  is  called  the 
strongest  of  men  on  earth.  He  carried  off  Marpessa,  daughter 
of  Evenus,  as  his  wife  and  dared  to  bend  bis  bow  against  Apollo, 
who  was  also  her  suitor.  Zeus  intervened,  and  left  the  choice 
to  Marpessa,  who  declared  in  favour  of  Idas,  fearing  that  the 
god  might  desert  her  when  she  grew  old  (Apollodonis  i.  7). 
The  Apharetidae  are  best  known  for  their  fight  with  the  Dioscuri. 

'  Governor  Shoup  resigned  in  December  to  take  hlii  seat  In  the 
U.S.  Senate.  .-,  . 
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A  quarrel  had  ahsen  about  the  divisbo  of  a  herd  of  cattle  wfaicfa 
the  four  had  stolen.  Idas  claimed  the  whole  of  the  booty  as 
the  victor  in  a  contest  of  eating,  and  drove  the  cattle  oS  to 
Messene.  The  Dioscuri  overtook  him  and  lay  in  wait  in  a  hollow 
oak.  But  Lynceus,  whose  keenness  of  sight  was  proverbiaJ, 
saw  Castor  through  the  trunk  and  warned  his  brother,  who 
thereupon  slew  the  mortal  Castor;  finally,  Pollux  slew  Lynceus, 
and  Idas  was  struck  by  lightning  (Apollodorus  iii.  ii;  Pindar, 
Nem.,  z.  60;  Pausanias  iv.  3.  i).  According  to  others,  the 
Dioscuri  had  cariied  oS  the  daughters  of  Leudppus,  who  had 
been  betrothed  to  the  Apharetidae  (Ovid,  Fasti,  v.  699; 
"Dieocritus  xxii.  137).  The  scene  of  the  combat  is  placed  near 
the  grave  of  Aphareus  at  Messene,  at  Aphidna  in  Attica,  or 
in  Laconia;  and  there  are  other  variations  of  detail  in  the 
accounts  (see  also  Hyginus,  Fab.  80),  Idas  and  Lynceus  were 
originally  gods  of  light,  probably  the  sun  and  moon,  the  herd 
of  cattle  (for  the  possession  of  which  they  strove  with  the 
Dioscuri)  representing  the  heavenly  bodies.  The  annihilation 
of  the  Apharetidae  in  the  legend  indicates  the  subordinate 
position  held  by  the  Messenians  after  the  loss  of  their  independ- 
ence and  subjugation  by  Sparta,  the  Dioscuri  being  distinctly 
Spartan,  as  the  Apharetidae  were  Messenian  heroes.  The  grave 
of  Idas  and  Lynceus  was  shown  at  Sparta,  according  to  Pausanias 
(iii.  13.  1),  whose  own  opinion,  however,  is  that  they  were 
buried  in  Messenia.  On  the  chest  of  Cypselus,  Marpessa  is  repre- 
sented as  following  Idas  from  the  temple  of  ApoUo  (by  whom, 
according  to  some,  she  had  been  carried  ofi),  and  there  was  a 
painting  by  Polygnotus  of  the  rape  of  the  Leucipptdae  in  the 
temple  of  the  Dioscuri  at  Athens. 

In  the  article  Greek  Art,  fig.  66  (PI.  iv.)  represents  Idas  and  the 
Dioscuri  driving  off  cattle. 

IDDBSLQOH,  STAFFORD  BENRT  NORTHCOTE,  isr  Easl 
OF  (1818-1887),  British  statesman,  was  born  in  London,  on  the 
37th  of  October  1816.  His  ancestors  had  long  been  settled  in 
Devonshire,  their  pedigree,  according  to  Burke,  being  traceable 
to  the  beginning  of  the  lath  century.  After  a  successful  career 
at  Balliol  College,  Oirford,  he  became  in  1843  private  secretary 
to  Mr  Gladstone  at  the  board  of  trade.  He  was  afterwards 
legal  secretary  to  the  board;  and  after  acting  as  one  of  the 
secretaries  to  the  Great  Exhibition  of  rSsi,  co-operated  with 
Sir  Charles  Trevelyan  in  framing  the  report  which  revolutionized 
the  conditions  of  appointment  to  the  Civil  Service.  He  succeeded 
his  grandfather,  Sir  Stafiord  Henry  Notthcote,  as  8th  baronet 
in  1851.  He  entered  Parliament  in  1835  as  Conservative  M.P. 
for  Dudley,  and  was  elected  for  Stamford  in  1858,  a  seat  which 
he  exchanged  in  1S66  tor  North  Devon.  Steadily  supporting 
his  party,  he  became  president  of  the  board  of  trade  in  1866, 
secretary  of  state  for  India  in  1867,  and  chancellor  of  the 
exchequer  in  1874.  In  the  interval  between  these  last  two 
appointments  he  h&d  been  one  of  the  commissioners  for  the 
settlement  of  the  "  Alabama  "  difficulty  with  the  United  States, 
and  on  Mr  Disraeli's  elevation  to  the  House  of  Lords  in  1876 
he  became  leader  of  the  Conservative  party  in  the  Commons. 
As  a  finance  minister  he  was  largely  dominated  by  the  lines  of 
policy  laid  down  by  Mr  Gladstone;  but  he  distinguished  himself 
by  his  dealings  with  the  Debt,  especially  his  introduction  of 
the  New  Sinking  Fund  (1876),  by  which  he  fixed  the  annual 
charge  for  the  Debt  in  such  a  way  as  to  provide  for  a  regular 
series  of  payments  oS  the  capital.  His  temper  as  leader  was, 
however,  too  gentle  to  satisfy  the  more  ardent  ^irits  among 
his  own  followers,  and  party  cabals  (in  which  Lord  Randolph 
CbuidiiU — who  had  made  a  dead  set  at  the  "  old  gang,"  and 
especially  Sir  StaSOTd  Northcote — took  a  leading  part)  led  to 
Sir  Stafford's  transfer  to  the  Lords  in  1885,  when  Lord  Salisbury 
became  prime  minister.  Taking  the  titles  of  earl  of  Iddesleigh 
and  Viscoont  St  Cyres,  he  was  included  in  the  cabinet  as 
first  hird  of  the  treasury.  In  Lord  Salisbury's  1886  ministry 
he  became  secretary  of  state  for  foreign  afiairs,  but  the  arrange- 
ment was  not  a  comfortable  one,  and  his  resignation  had  just 
been  decided  upon  when  on  the  12th  of  January  rSfi?  he  died 
very  suddenly  at  Lord  Salisbury's  official  residence  in  Downing 
Street.    Lord  Iddesleigh  was  elected  lord  rector  of  Edinburgh 


University  in  r883,  in  which  capacity  he  addressed  the  ttudenU 
on  the  subject  of  "  Desultory  Reading."  He  had  little  leisure 
for  letters,  but  amongst  his  works  were  Twenty  Vears  oj  Financial 
Policy  (i86j),  a  valuable  study  of  Gladstonian  finance,  and 
Leaures  and  Essays  (1887),  His  Life  by  Andrew  Lang  appeared 
in  1890.  Lord  Iddesleigh  married  in  1843  Cecilia  Frances 
Farrer  (d,  1910)  (sister  of  Thomas,  ist  Lord  Farrer),  by  whom 
be  had  seven  sons  and  three  daughters. 

He  was  succeeded  as  2nd  earl  by  his  eldest  son,  Walter 
Stajtobd  Northcote  (1845-  ),  who  for  some  years  was 
his  father's  private  secretary.  He  was  chairman  of  the  Inland 
Revenue  Board  from  1877  to  1893;  and  is  also  known  as  a 
novelist.  His  eldest  son  Stafford  Hemky  Northcote,  Viscotint 
St  Cyres  (1869-  ),  was  educated  at  Eton  and  Merton  College 
Oxford.  After  taking  a  1st  class  m  History,  he  was  elected 
a  senior  student  of  Christ  Church,  where  he  resided  for  a  whOe 
as  tutor  and  lecturer.  His  interest  in  the  development  of 
religious  thought  led  him  to  devote  himself  specially  to  the 
history  of  the  Roman  Cathohc  Church  in  the  17th  century,  the 
first-fruits  of  which  was  his  Francois  de  Flndon  (London,  1901); 
eight  years  later  he  published  his  Pascal  (ib.  igog). 

The  second  son  of  the  ist  earl  of  Iddesleigh,  Stafford  Henry 
Northcote,  ist  Baron  Northcote  (b.  1846),  was  educated  at 
Eton  and  at  Merton  College,  Oxford.  He  became  a  clerk  in 
the  foreign  office  in  1868,  acted  as  private  secretary  to  Lord 
Salisbury,  and  was  attached  to  the  embassy  at  Constantinople 
from  1876  to  1877.  From  1877  to  1880  he  was  secretary  to  the 
chancellor  of  the  exchequer,  was  financial  secretary  to  the  war 
office  from  1885  to  1886,  surveyor-general  of  ordnance,  1886  to 
1887,  and  charity  commissioner,  1891  to  1892.  In  1887  he  was 
created  a  baronet.  In  1880  he  was  elected  M.P.  for  Exeter  as  a 
Conservative,  and  retained  the  seat  until  1899,  when  he  was 
appointed  governor  of  Bombay  (1899-1903),  being  created  a  peer 
in  1900.  Lord  Northcote  was  appointed  governor-general  of  the 
Commonwealth  of  Australia  in  1903,  and  held  this  post  till  1908. 
He  married  in  1873  Alice,  adopted  daughter  of  the  ist  Lord 
Mount  Stephen. 

IDEA  (Gr.  liia,  connected  with  tSttv,  to  see;  cf.  Lat.  species 
from  spectre,  to  look  at),  a  term  used  both  popularly  and  in 
philosophical  terminology  with  the  general  sense  of  "  mental 
picture."  To  have  no  idea  how  a  thing  happened  is  to  be  without 
a  mental  picture  of  an  occurrence.  In  this  general  sense  it  b 
synonymous  with  concept  (g.t.)  in  its  popular  usage.  In 
philosophy  the  term  "  idea  "  is  common  to  aE  languages  and 
periods,  but  there  is  scarcely  any  term  which  has  been  used  with 
so  many  different  shades  of  meaning.  Plato  used  it  In  the 
sphere  of  metaphysics  for  the  eternally  existing  reality,  the 
archetype,  of  which  the  objects  of  sense  are  more  or  less  imperfect 
copies.  Chau^  may  be  of  difierenl  forms,  sizes,  colours  and  so 
forth,  but  "  laid  up  in  the  mind  of  God  "  there  is  the  one  per- 
manent idea  or  type,  of  which  the  many  physical  chairs  are 
derived  with  various  degrees  of  imperfection.  From  this 
doctrine  it  follows  that  these  ideas  are  the  sole  rcahty  (see 
further  Idealism)  ;  in  opposition  to  it  are  the  empirical  thinkers 
of  all  time  who  fijid  reality  in  particular  physitial  objects  (see 
HvLozoisM,  Empiricism,  &c.).  In  striking  contrast  to  Plato's 
use  is  that  of  John  Locke,  who  defines  "  idea  "  as  "  whatever 
is  the  object  of  understanding  when  a  man  thinks  "  (Essay 
on  the  Human  Understanding  (I.),  vi.  8).  Here  the  term  is 
applied  not  to  the  mental  process,  but  to  anything  whether 
physical  or  intellectual  which  is  the  object  of  it,  Hume  differs 
from  Locke  by  limiting  "  idea  "  to  the  more  or  less  vague 
mental  reconstructions  of  perceptions,  the  perceptual  process 
being  described  as  an  "  impression."  Wundt  widens  the  term 
to  include  "  conscious  representation  of  some  object  or  process 
of  the  external  world."  In  so  doing  he  includes  not  only  ideas 
of  memory  and  imagination,  but  also  perceptual  processes, 
whereas  other  psychologists  confine  the  term  to  the  first  two 
groups,  G.  F.  Stout  and  J.  M.  Baldwin,  in  the  I>u:tionary  of 
Philosophy  and  Psychology,  i.  498,  define  "  idea  "  as  "  the  repro- 
duction with  a  more  or  less  adequate  image,  of  an  object  not 
actually  present  to  the  senses."    They  point  out  that  an  idea 
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and  a  perception  are  by  various  authorities  contrasted  in  various 
ways.  "  Difference  in  degree  of  intensity,"  "  comparative 
absence  of  bodily  movement  on  the  part  of  the  subject,"  "  com- 
parative dependence  on  mental  activity,"  are  suggested  by 
psychologists  as  characteristic  of  an  idea  as  compared  with  a 
perception. 

It  should  be  observed  that  an  idea,  in  the  narrower  and 
generally  accepted  sense  of  a  mental  reproduction,  is  frequently 
composite.  That  is,  as  in  the  example  given  above  of  the  idea 
of  chair,  a  great  many  objects,  diSering  materially  in  detail, 
all  call  a  single  idea.  When  a  man,  for  example,  has  obtained 
an  idea  of  chairs  in  general  by  comparison  with  which  he  can 
say  "  This  is  a  chair,  that  is  a  stool,"  he  has  what  is  known 
as  an  "  abstract  idea  "  distinct  from  the  reproduction  in  his 
mind  of  any  particular  chair  (see  Abstraction).  Furthermore 
a  complex  idea  may  not  have  any  corresponding  physical 
object,  though  its  particular  constituent  elements  may  severally 
be  the  reproductions  of  actual  perceptions.  Thus  Uie  idea  of 
a  centaur  is  a  complex  mental  picture  composed  of  the 
ideas  of  man  and  horse,  that  of  a  mermiud  of  a  woman  and  a 
fish.  .    ■    ■ 

See  PsTCHOLOCT.      -  ;  ■     _- '  ' 

IDBAIISH  (from  Gr.  IS&i,  uch6type  or  model,  through 
Fr.  idiaiisnte),  a  term  gener^y  used  for  tiie  attitude  of  mind 
which  is  prone  to  represent  things  in  an  imaginative  tight  and 
to  lay  emphasis  exclusively  or  primarily  on  abstract  perfection 
(i.e.  in  "  ideab  ").  With  this  meaning  the  philosophical  use  of 
the  term  has  httle  in  common. 

To  understand  the  philosophical  theory  that  has  come  to  be 
known  under  this  title,  we  may  ask  (i)  what  in  general  it  is 
and  how  it  is  differentiated  from  other  theories  of  knowledge 
and  reality,  (2)  how  it  has  risen  in  the  history  of  philosophy,  (3) 
what  position  it  occupies  at  present  in  the  worid  of  speculation. 

I,  GeTierai  Definition  of  IdeaiUm. — Idealism  as  a  philosophical 
doctrine  conceives  of  knowledge  or  experience  as  a  process  in 
which  the  two  factors  of  subject  and  object  stand  in  a  relation 
of  entire  interdependence  on  each  other  as  warp  and  woof. 
Apart  from  the  activity  of  the  self  or  subject  in  sensory  reaction, 
memory  and  association,  imagination,  judgment  and  inference, 
there  can  be  no  world  of  objects.  A  thing-in-itself  which  is 
not  a  thing  to  some  consciousness  is  an  entirely  unrealizable, 
because  self-contradictory,  conception.  But  this  is  only  One 
side  of  the  truth.  It  is  equally  true  that  a  subject  apart  from 
an  object  is  unintelligible.  As  the  object  exists  through  the 
constructive  activity  of  the  subject,  so  the  subject  lives  in  the 
construction  of  the  object.  To  seek  for  the  true  self  in  any 
region  into  which  its  opposite  in  the  form  of  a  not-self  does 
not  enter  is  to  grasp  a  shadow.  It  is  in  seeking  to  realize  its 
own  ideas  in  the  world  of  knowledge,  feeling  and  action  that 
the  mind  comes  into  possession  of  itself;  it  is  in  becoming 
permeated  and  transformed  by  the  mind's  ideas  that  the  world 
develops  the  fullness  of  its  reaiity  as  object. 

Thus  defined,  idealism  is  opposed  to  ordinary  common-sense 
dualism,  which  regards  knowledge  or  experience  as  the  result 
of  the  more  or  less  accidental  relation  between  two  separate 
and  independent  entities — the  mind  and  its  ideas  on  one  side, 
the  thing  with  its  attributes  on  the  other — that  serve  to  limit 
and  condition  each  other  from  without.  It  is  equally  opposed 
to  the  doctrine  which  represents  the  subject  itself  and  its  state 
and  judgments  as  the  single  immediate  datum  of  consciousness, 
and  all  else,  whether  the  objects  of  an  external  world  or  person 
other  than  the  individual  subject  whose  states  are  known  to 
itself,  as  having  a  merely  problematic  existence  resting  upon 
analogy  or  other  process  of  indirect  inference.  This  theory  is 
sometimes  known  as  idealism.  But  it  falls  short  of  idealism 
as  above  defined  in  that  it  recognizes  only  one  side  of  the  anti- 
thesis of  subject  and  object,  and  so  falls  short  of  the  doctrine 
which  takes  its  stand  on  the  complete  correlativity  of  the  two 
factors  in  experience.  It  is  for  this  reason  that  it  is  sometimes 
known  as  subjective  or  incomplete  idealism,  Finally  the  theory 
defined  is  opposed  to  all  forms  of  realism,  whether  in  the  older 
form  which  sought  to  reduce  mind  to  a  function  of  matter, 


or  in  any  of  the  newer  forms  which  seek  for  the  uldmate  essence 
of  both  mind  and  matter  in  some  unknown  force  or  energy  which, 
while  in  itself  it  is  neither,  yet  contains  the  potentiality  of  both. 
It  is  true  that  in  some  modem  developments  of  idealism  the 
ultimate  reality  is  conceived  of  in  an  impersonal  way,  but  it  is 
usually  added  that  this  nltimate  or  absolute  being  is  not  some- 
thing lower  but  higher  than  self-conscious  personality,  induding 
it  as  a  more  fully  developed  form  may  be  said  to  include  a  more 
elementary, 

a.  Origin  and  Dejidopmeni  of  Idealism. — In  its  s^-conscioua 
form  idealism  is  a  modern  doctrine.  In  It  the  self  or  subject 
may  be  said  to  have  come  to  its  rights.  This  was  possible  in 
any  complete  sense  only  after  the  introspective  movement 
represented  by  the  middle  ages  had  done  its  work,  and  the 
thought  of  the  individual  mind  and  will  as  possessed  of  relative 
independence  had  worked  itself  out  into  some  degree  of  clearness. 
In  this  respect  Descartes'  dictum — cogito  ergo  wim— may  be 
said  to  have  struck  the  keynote  of  modem  philosophy,  and  all 
subsequent  speculation  to  have  been  merely'a  prolonged  com- 
mentary upon  it.  While  in  its  completer  form  it  is  thus  a 
doctrine  distinctive  of  modem  times,  idealism  has  its  roots  far 
back  in  the  history  of  thought.  One  of  the  chief  proofs  that  has 
been  urged  of  the  truth  of  its  point  of  view  is  the  persistency 
with  which  it  has  always  asserted  itself  at  a  certain  stage  in 
philosophical  reflection  and  as  the  solution  of  certain  recurrent 
speculative  difficulties.  All  thought  starts  from  the  ordinary 
dualism  or  pluralism  which  conceives  of  the  world  as  consisting 
of  the  juxtaposition  of  mutually  independent  things  and  persona. 
The  first  movement  is  in  the  direction  of  dispelling  this  appear- 
ance of  independence.  They  are  seen  to  be  united  under  the 
relation  of  cause  and  effect,  determining  and  determined,  which 
turns  out  to  mean  that  they  are  merely  passing  manifestations 
of  some  single  entity  or  energy  which  constitutes  the  real  un- 
known essence  of  the  things  that  come  before  ouf  knowledge. 
In  the  pantheism  that  thus  takes  the  place  of  the  old  dualism 
there  seems  00  place  left  for  the  individual.  Mind  and  'will  in 
their  individual  manifestations  fade  into  the  general  background 
of  appearance  without  significance  except  as  a  link  in  a  fated 
chain.  Deliverance  from  the  pantheistic  conception  of  the 
universe  comes  through  the  recognition  of  the  central  place 
occupied  by  thought  and  purpose  in  the  actual  world,  and, 
as  a  consequence  of  this,  of  the  illegitimacy  of  the  abstraction 
whereby  material  energy  is  taken  for  the  ultimate  reality. 

The  first  illustration  of  this  movement  on  a  large  scale  was 
given  in  the  Socratic  reaction  against  the  pantheistic  conclusions 
of  early  Greek  philosophy  (see  Ionian  School).  The 
whole  movement  of  which  Socrates  was  a  part  may  be  tUfu^L. 
said  to  have  been  in  the  direction  of  the  assertion  of  soenut. 
the  rights  of  the  subject.  Its  keynote  is  to  be  found 
in  the  Protagorean  "  man  is  the  measure."  This  seems  to  have 
been  interpreted  by  its  author  and  by  the  Sophists  in  general 
in  a  subjective  sense,  with  the  result  that  it  became  the  motto 
of  a  sceptical  and  individualistic  movement  in  contemporary 
philosophy  and  ethics.  It  was  not  less  against  this  form  of 
idealism  than  against  the  determinism  of  the  early  physicists 
that  Socrates  protested.  Along  two  lines  the  thought  of  Socrates 
led  to  idealistic  conclusions  which  may  be  said  to  have  formed 
the  basis  of  all  subsequent  advance,  (i)  He  perceived  the  im- 
portance  of  the  universal  or  conceptual  element  in  knowledge, 
and  thus  at  a  single  stroke  broke  through  the  hard  realism  of 
ordinary  common  sense,  disproved  all  forms  of  naturalism 
that  were  founded  on  the  denial  of  the  reality  of  thought,  and 
cut  away  the  ground  from  a  merely  sensational  and  subjective 
idealism.  This  Is  what  Aristotle  means  by  claiming  for  Socrates 
that  he  was  the  founder  of  definition,  (a)  He  taught  that  hfe 
was  exphcable  only  as  a  system  of  ends.  Goodness  consists  in 
the  knowledgeof  what  these  are.  It  is  by  his  hold  upon  them  that 
the  individual  is  able  to  give  unity  and  reality  to  his  will.  In 
expounding  these  ideas  Socrates  limited  himself  to  the  sphere 
of  practice,  Moreover,  the  end  or  ideal  of  the  practical  life 
was  conceived  of  in  too  vague  a  way  to  be  of  much  practical  use. 
His  principle,  however,  was  essentially  sound,  uid  led  direcUy 
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tu  ihc  riuionlc  Idvulltm.  Plato  extended  the  Socratic  discovery 
tv  llio  whulo  ul  ri'ttlity  und  while  seeking  to  sec  the  pre-Socratics 
with  Iho  eye*  of  Sueralea  imughl  "  to  see  Socrates  with  ihc 
eye*  vt  the  prc-Socralics."  Not  only  were  the  virtues 
to  tie  expluiiicd  by  thcii  relation  to  a  common  or 
unlvenal  Rood  which  only  inielligencc  could  apprehend,  but 
ihcni  WM  nothing  In  all  the  furniture  of  heaven  or  earth  which 
III  liko  manner  did  not  receive  reality  from  the  share  it  had  in 
Nui-h  nn  inlWIiglble  idea  or  cucnce.  But  these  ideas  are  them- 
ncivrn  lnirlti||ible  only  in  relation  to  one  another  and  to  the 
wIioIp.  Aaurdlngly  I'lato  conceived  of  them  as  forming  a  system 
wd  lindlng  their  (vnllty  In  the  degree  in  which  they  embody 
the  uite  uU-enibrnciiiit  idea  and  conceived  of  not  under  the  form  of 
ftn  i-Dicleiit  but  of  u  final  cause,  an  inner  principle  of  action  or 
tendency  in  thing*  to  rcaliae  the  fullneu  of  their  own  nature 
wlilchlnlhelost  resort  was  Identical  with  the  nature  of  the  whole. 
Thin  I'latu  rxprcwed  In  the  myth  ut  the  Sun,  but  the  garment 
«(  inythulogy  in  which  Tlato  clothed  his  idealism,  beautiful  as 
It  isinitxelf  and  full  of  suggestion,  covered  an  essential  weakness. 
The  mure  IHiitu  dwelt  U|)un  his  world  of  ideas,  the  more  they 
iKvmvit  t«  rci'eile  trom  the  world  of  reality,  standing  over  against 
ll  as  |>rincit>les  of  condemnation  instead  of  revealing  themselves 
In  it.  lu  Ihia  way  the  Uood  was  made  to  appear  as  an  end 
ImtMHtcd  UlMut  things  (rum  without  by  a  creative  intelligence 
Instctid  ot  an  an  Inner  principle  of  adaptation. 

tin  one  side  of  his  thought  Arialotle  represents  a  reaction 
«IIAi»«t  idealism  and  a  telurn  to  the  position  of  conunoQ-seose 
^^^  dualiiuu,  but  on  another,  and  thb  the  deeper  side,  he 
rvpivseuta  the  attempt  to  restore  the  theory  in  a 
BWH*  satisfactory  form.  tUa  ac»"ount  of  the  process  of  know- 
Inttfe  in  his  lo^tical  treatises  exhibits  iht  idcidistic  bent  in  its 
i'le«rvst  furnt.  This  is  ait  for  removed  as  possible  either  from 
duali»i»  w  (rwTO  emiMricism,  The  uni^-ersal  is  the  real;  it  is 
that  which  gi\ts  cohcreiKT  and  individuality  to  the  particulars 
«('  tLciMc  which  apart  from  it  are  like  the  routed  or  disbanded 
unit*  (tf  an  amvv.  Still  more  manifestly  in  his  Ethics  and 
t*>4ilks  Arti>ti>ile  n\«kv«  it  dear  that  it  is  the  common  or  uni\'ersal 
will  that  g)\TS  suhstani-e  and  reality  to  the  indi\-idual.  In  spite 
of  (hv«e  anU  v>lher  ant icii^al  ions  of  a  fuller  idealism,  the  idea 
n>nwuns  as  a  fttrm  iinivisol  from  without  on  a  reality  othem-ise 
t'onceive^l  of  as  iitdc|Kn\knt  of  it.  As  ve  ad\'ance  from  the  logic 
to  the  iueta)^h>-^t.'s  and  from  that  to  his  ontolog)-,  it  becomes 
cliNtr  thai  the  •.•onvept*  are  onlj-  "  categories  "  or  predicates  of 
a  i\-«liiy  Vviivn  oui^\le  of  them,  aitd  ibeie  h  an  ultimate  division 
b«-i«vrn  the  w\^d  as  the  object  or  matter  of  thought  and  the 
ihinkiiVK  ^v  SKtvinf  principle  vctuch  givvs  its  life.  It  is  this 
that  gives  the  .\TUtoteUan  Joarine  in  itf  more  abstract  state- 
meuis  «n  air  iM'  onoertainty.  Vet  besides  tbe  particular  contri- 
bxilKw  thai  AriiFlMle  ma>)e  to  ideAlisiio  philosophy  in  his  logical 
«n\l  ethical  ioteepwlaiions,  be  advanced  tbe  case  in  two  direc- 
ttviviL.  ^j'  He  ma^  it  dear  tbat  no  explanation  of  the  world 
»\mU  be  saitjjacion-  that  was  o«  based  on  the  notion  of  con- 
li-.tuily  in  ihe  ^ifn^  of  an  Mvkr  of  existenee  in  which  ibe  reality 
v4  tbe  lower  was  lo  t><  ».<«tj|;ht  M  in  the  extent  to  which  it  gave 
'rVi'JVSskMX  to  the  |«.><teRcijIt;)es  »«"  its  own  nature — which  were 
«Ki  the  |x^eR::j[Ii:int  oi  the  wK^le  of  which  it  was  a  part-  (4) 
t>\MW  ibis  «  fi.<;s^»»d  tbat  di^cult  as  wr  micht  find  it  to  explain 
tW  Pft*6N^«  -.v  icfRtt  i*»  Pei«\>;e  frvm*  Mch  oihei  as  sense  and 
lbvv*t^!.  ;ittf  fMrtiitiUr  4n»l  '.he  uuivrrssl,  m«lter  and  mind, 
IIk-**  4>ivis;".s.«e  c-annot  in  ih*ir  nature  be  ateolutc.  These 
l(vt&».  b^■>■"t«e.  w«w  hi.idea  irv^a*  An*ti>;les  successors,  who 
k^t  tbe  3»«t  EMirt  k«  the  ;bTV*d  *hich  Socrates  bad  put  into 
Ibcit  baai.  \\  iscR  the  au;bvv,;y  w"  .\r^v>;;e  was  icain  inrokoi. 
$t  *«* ;;»  i-.!*' j-;;c  *».',  Nwr^'.^i;.  SN^t  its  :vk>u»;jc  acd  metapk>-»caL 
S*.W  tW  w*s  ■-■-•.  >u*;r3v-i-v  »-,:h  ;V  s^-irT:  of  :fc*  age.  Apart  ar,x. 
•iOK  ^•e  '.•v-  ci  .Sr  jK,t;«;  k-i-.va,  !!v>;ab:^-  D.ia:e.  whai  appeal 
U*  ;iv-  ;>-■■*...■«  »<  :Sf  =-,J..>  *(w  w-**  s.'i  :he  :-iea  oi  xL.j 
**  A  ji;\'^,\->s;\if  »rv.  ■w^'sU; v»  yi"  aa  :=3rt-  prl=*:^ii:  w-.r-kl-^ 
t>i.\:^\  tr*-,-;:*  a^T'.i  >:,-r:i::  IV,  >u:  ;5w  :cr=jl  jdzcfzias  -c 
i-CiKv.  Ni-»."«  '•i'.vii  i;  ««'-vc  ;>.*  oi?<e  toe  a  smet-lil  ;t  ti-L-^zi-. 
«•.■  .iv.vf  f\e«  ;rvw  Atv-'cVc  s^'>.;:c«. 


of  the  view  that  threatened  to  resolve  the  world  of  matter  and 
mind  alike  into  the  changing  manifestations  of  some  u^_^ 
single  non-spiritual  force  or  substance.  While,  ugaMm 
however,  ancient  philosophy  may  be  said  to  have 
been  unilinear,  modern  philosophy  had  a  twofold  origin, 
and  till  the  time  of  Kant  may  be  said  to  have  pursued  two 
independent  courses. 

All  philosophy  is  the  search  for  reality  and  rational  certainty 
as  opposed  to  mere  fonnalism  on  the  one  hand,  to  authority 
and  dogmatism  on  the  other.  In  this  sense  modern  philosophy 
had  a  common  root  in  revolt  against  medievalism.  In  England 
this  revolt  sought  for  the  certainty  and  clearness  tbat  reason 
requires  in  the  assurance  of  an  outer  world  given  to  immediate 
sense  experience;  on  the  continent  of  Europe,  in  the  assurance 
of  an  inner  world  given  immediately  in  thought.  Though 
starting  from  apparently  opposite  poles  and  following  widely 
different  courses  tbe  two  movements  led  more  or  less  directly 
to  the  same  results.  It  is  easy  to  understand  how  Engli^ 
empiricism  issued  at  once  in  the  trenchant  naturalism  of  Hobbes. 
It  is  less  comprehensible  how  the  Cartesian  philosophy  from 
the  starting-point  of  thought  allied  itself  with  a  similar  point 
of  view.  This  can  be  understood  otdy  by  a  study  of  the  details 
of  Descartes'  philosophy  (see  C artesian  isu).  Suffice  it  to  say 
that  in  spite  of  its  spiritualistic  starting-point  its  general  result 
was  to  give  a  stimulus  to  the  prevailing  scientific  tendency  as 
represented  by  Galileo,  Kepler  and  Harvey  to  the  principle 
of  mechanical  explanations  of  tbe  phenomena  of  tbe  universe. 
True  it  was  precisely  against  this  that  Descartes'  immediate 
successors  struggled.  But  the  time-spirit  was  too  strong  for 
them.  Determinism  had  other  forms  besides  that  of  a  crude 
materialism,  and  the  direction  that  Malebronche  succeeded 
in  giving  to  speculation  led  only  to  tbe  more  complete  denial 
of  freedom  and  individuality  in  the  all-devouring  pantheism  of 
Spinoza. 

Tbe  foundations  of  idealism  in  the  modern  sense  were  laid 
by  the  thinkers  who  sought  breathing  room  for  mind  and  will 
in  a  deeper  analysis  of  tbe  relations  of  the  subject  to  ._ 

the  world  that  it  knows.  From  the  outset  English 
philosophy  had  a  leaning  to  the  psychological  point  of 
view,  and  Locke  was  only  carrying  on  the  tradition  of  his 
predecessors  and  particularly  of  Hobbes  in  definitely  accepting 
it  as  tbe  basis  of  his  Essay.  It  was,  however,  Berkeley  who  first 
sought  to  utUize  the  conclusions  tbat  were  implicit  in  Locke's 
starting-point  to  disprove  "  the  systems  of  impious  and  profane 
persons  which  exclude  all  freeedom,  intelligence,  and  design 
from  the  formation  of  things,  and  instead  thereof  make  a  self- 
existent,  stupid,  unthinking  substance  the  root  and  origin  of 
all  beings."  Berkeley's  statement  of  the  view  that  all  knowledge 
is  relative  to  the  subject— that  no  object  can  be  known  except 
under  the  form  which  our  powers  of  sense-perception,  our 
memory  and  imagination,  our  notions  and  inference,  give  it — 
is  still  the  most  striking  and  convincing  that  we  possess.  To 
have  established  this  position  was  a  great  step  in  speculation. 
Henceforth  ordinary  dogmatic  dualism  was  excluded  from 
philosophy;  any  attempt  to  revive  it,  whether  with  Dr  Johnson 
by  an  appeal  to  common  prejudice,  or  in  the  more  reflective 
Johnsonianism  of  the  18th-century  Scottish  philosophers,  must 
be  an  anachronism.  Equally  impossible  was  it  thenceforth 
to  assert  the  mediate  or  immediate  certainty  of  materialsubstance 
as  the  cause  either  of  events  in  nature  or  of  sensations  in  our- 
selves. But  with  these  advances  came  the  danger  of  falling 
into  error  from  which  common-sense  dualism  and  naturalistic 
mom'sm  were  free.  From  the  point  of  view  which  Berkeley 
had  inherited  from  Locke  it  seemed  to  follow  that  not  only 
material  substance,  but  the  whole  conception  of  a  world  of 
objects,  is  at  most  an  inference  from  subjective  modifications 
*bich  are  the  only  immediately  certain  objects  of  knowledge. 
Tbe  implications  of  such  a  view  were  first  clearly  apparent 
Then  Hume  showed  that  on  the  basis  of  it  thers  seemed  to  be 
:i:-Jiing  tbat  we  could  confidently  affirm  except  the  order  of 
^TLi  own  impressions  and  ideas.  This  being  so,  not  only  were 
;:c:j^cs  and  mathematics  impossible  as  sciences  of  necessary 
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objecUvc  truth,  but  our  apparent  conadoueiiess  of  a  permanent 
self  and  object  alike  must  be  delusive. 

It  was  these  paradoxes  that  Kant  sought  to  rebut  by  a  more 
thoroughgoing  criticism  of  the  basis  of  knowledge  the  sub- 
jf^^  stance  of  which  is  summed  up  in  his  celebrated  Refuta- 

tion of  Idealism,'  wherein  he  sought  to  undermine 
Hume's  scepticism  by  carrying  it  one  step  further  and  demon- 
strating that  not  only  is  all  knowledge  of  self  or  object  excluded, 
but  the  ooQsdousness  of  any  series  of  impressions  and  ideas 
is  itself  impossible  except  in  relation  to  some  esternal  per- 
manent and  universally  accepted  world  of  objects. 

But  Kant's  refutation  of  subjective  idealism  and  his  vindica- 
tion of  the  place  of  the  object  can  be  fully  understood  only 
LtOmltM.  ^^^"  *'*  ^^^  *^^°  account  the  other  defect  in  the 
teaching  of  bis  predecessors  that  he  sought  in  bis 
CrUigue  to  correct.  In  continental  philosophy  the  reaction 
against  mechanical  and  pantheistic  esplanations  of  the  universe 
found  even  more  definite  utterance  than  in  English  psychological 
empiricism  in  the  metaphysical  system  of  Leibnitz,  whose  theory 
of  self-determined  monads  can  be  understood  only  when  taken 
in  the  light  of  the  assertion  of  the  rights  of  the  subject  against 
the  substance  of  Spinoza  and  the  atoms  of  the  materialist. 
But  Leibnitz  also  anticipated  Kant  in  seeking  to  correct  the 
empirical  point  of  view  of  the  English  philosophers.  True, 
sense-given  material  is  necessary  in  order  that  we  may  have 
thought.  "But  by  what  means,"  he  asks,  "can  experience 
and  the  senses  give  ideas  ?  Has  the  soul  windows  ?  Is  it  like 
a  writing  tablet?  Is  it  like  wax?  It  b  plain  that  all  those 
who  think  thus  of  the  soul  make  it  at  bottom  corporeal.  True, 
nothing  is  in  the  intellect  which  has  not  been  in  the  senses,  but 
we  must  add  except  the  intellect  itself.  The  soul  contains  the 
notions  of  being,  substance,  unity,  identity,  cause,  perception, 
reasoning  and  many  others  which  the  senses  cannot  give  " 
iNouiieauxessais,u.  1).  But  Leibnitz's  conception  of  the  priority 
of  ^rit  had  too  little  foundation,  and  the  different  elements 
he  sought  to  combine  were  too  loosely  related  to  one  another 
to  stand  the  strain  of  the  two  forces  of  empiricism  and  material- 
ism that  were  opposed  to  his  idealism.  More  particularly  by 
the  confusion  in  which  he  left  the  relation  between  the  two 
logical  principles  of  identity  and  of  sufficient  reason  underlying 
respectively  analytic  and  synthetic,  deductive  and  inductive 
thought,  he  may  be  said  to  have  undermined  in  another  way 
the  idealism  he  strove  to  establish.  It  was  in  seeking  to  dose 
up  the  fissure  in  his  system  represented  by  this  dualism  that  his 
successors  succeeded  only  in  adding  weakness  to  weakness  by 
reducing  the  principle  of  suf&dent  reason  to  that  of  formal 
identity  (see  Wolff)  and  representing  all  thought  as  in  essence 
analytic.  From  this  it  immediately  followed  that,  so  far  as  the 
connexion  of  our  experiences  of  the  exteraal  world  does  not  show 
itself  irreducible  to  that  of  formal  identity,  it  must  remain  un- 
iDtelligible.  As  empiricism  had  foundered  on  the  difficulty  of 
showing  how  our  thoughts  could  be  an  object  of  sense  experience, 
so  Leibnitzian  formalism  foundered  on  that  of  understanding 
bow  the  material  of  sense  could  be  an  object  of  thought.  On 
one  view  as  on  the  other  scientific  demonstration  was  impossible. 

The  extremity  to  which  philosophy  had  been  brought  by 
empiricism  on  the  one  hand  and  formalism  on  the  other  was 
y,^,  Kant's  opportunity.    Leibnitz's  prindple  of  the  "  nisi 

iutcllectus  ipse  "  was  expanded  by  him  into  a  demon- 
stration the  completest  yet  effected  by  philosophy  of  the  part 
played  by  the  subject  not  merely  in  the  manipulation  of  the 
material  of  experience  but  in  the  actual  constitution  of  the 
object  that  is  known.  On  the  other  hand  he  insisted  on  the 
synthetic  character  of  this  activity  without  which  it  was  im- 
possible to  get  beyond  the  cirde  of  our  own  thoughts.  The  parts 
of  the  Critique  of  Pure  Seaaon,  more  particularly  the  "  Deduction 
of  the  Categories  "  in  which  this  theory  is  worked  out,  may  be 
said  to  have  laid  the  foundation  of  modern  idealism — "  articulum 
stantis  aut  cadentis  doctrinae."  In  spite  of  the  defects  of  Kant's 
statement— to  which  it  is  necessary  to  return — the  place  of  the 
concepts  and  ideals  of  the  mind  and  the  synthetic  organizing 
>  Kritik  d.  retnen  Vemunft,  p.  197  (ed.  Hartenstein). 


activity  which  these  involve  was  established  with  a  trenchancy 
which  has  been  acknowledged  by  all  schools  alike.  The 
"  Copemican  revolution  "  which  he  claimed  to  have  effected 
may  be  said  to  have  become  the  starting-point  of  all  modern 
philosophy.  Yet  the  divergent  uses  that  have  been  made  of  it 
witness  to  the  ambiguity  of  his  statement  which  is  traceable 
to  the  fact  that  Kant  was  himself  too  deeply  rooted  in  the 
thought  of  his  predecessors  and  carried  with  him  too  much  of 
their  spirit  to  be  able  entirely  to  free  himself  from  their  assump- 
tions and  abstractions.  His  philosophy  was  more  like  Michael- 
angelo's  famous  sculpture  of  the  Dawn,  a  spirit  yet  encumbered 
with  the  stubble  of  the  material  from  which  it  was  hewn,  than 
a  dear  cut  Ggure  with  unmistakable  outhnes.  Chief  among 
these  encumbering  presuppositions  was  that  of  a  fundamental 
distinction  between  perception  and  conception  and  consequent 
upon  it  )>etween  the  synthetic  and  the  analytic  use  of  thought. 
It  is  upon  this  in  the  last  resort  that  the  distinction  between 
the  phenomenal  world  of  our  experience  and  a  noumenat  world 
beyond  it  is  founded.  Kant  percdves  that  "  perception  without 
conception  is  blind,  conception  without  perception  is  empty," 
but  if  he  goes  so  far  ought  he  not  to  have  gone  still  further  and 
inquired  whether  there  can  be  any  perception  at  all  withouta 
concept,  any  concept  which  does  not  presuppose  a  precept,  and, 
if  this  is  impossible,  whether  the  distinction  between  a  world 
of  appearance  which  is  known  and  a  world  of  thlngs-in-themsdves 
which  is  not,  is  not  illusory? 

It  was  by  asking  predsdy  these  questions  that  Hegel  gave 
the  finishing  strokes  to  the  Kantian  philosophy.  The  starting- 
point  of  all  valid  philosophy  must  be  the  perception 
that  the  essence  of  all  consdous  apprehension  is  the 
union  of  opposites — of  which  that  of  subject  and  object  is  the 
most  fundamental  and  all -pervasive.  True,  before  differences 
can  be  united  they  must  have  been  separated,  but  this  merdy 
proves  that  diSecentiation  or  analysis  is  only  one  factor  in  a 
single  process.  Equally  fundamental  is  the  element  of  synthe^s. 
Nor  is  it  possible  at  any  point  in  knowledge  to  prove  the  existence 
of  a  merely  given  in  whose  construction  the  thinking  subject 
has  played  no  part  nor  a  merely  thinking  subject  in  whose 
structure  the  object  is  not  an  organic  factor.  In  coming,  as  at 
a  certain  point  in  its  development  it  does,  to  the  consdousness 
of  an  object,  the  mind  does  not  find  itself  in  the  presence  of  an 
opponent,  or  of  anything  essentially  alien  to  itself  but  of  that 
which  gives  content  and  stability  to  its  own  existence.  True, 
the  stability  it  seems  to  find  in  it  is  incomplete.  The  abject 
cannot  rest  in  the  form  of  its  immediate  appearance  without 
involving  us  in  contradiction.  The  sun  does  not  "rise,"  the 
dew  does  not "  fail."  But  this  only  means  that  the  unity  between 
subject  and  object  to  which  the  gift  of  consdousness  commits 
us  is  incompletely  realized  in  that  appearance:  the  apparent 
truth  has  to  submit  to  correction  aud  supplementation  before 
it  can  be  accepted  as  real  truth.  It  does  not  mean  that  there  is 
anywhere  a  mere  fact  which  is  not  also  an  interpretation  nor 
an  interpreting  mind  whose  ideas  have  no  hold  upon  fact.  From 
this  it  follows  that  ultimate  or  absolute  reahty  is  to  be  sou^t 
not  beyond  the  region  of  experience,  but  in  the  fullest  and  most 
harmonious  statement  of  the  facts  of  our  experience.  True  a 
completdy  harmonious  world  whether  of  theory  or  of  practice 
remains  an  ideal.  But  the  fact  that  we  have  already  in  part 
realized  the  ideal  and  that  the  degree  in  which  we  have  realized 
it  is  the  degree  in  which  we  may  re^rd  our  experience  as  trust- 
worthy, is  proof  that  the  ideal  is  no  mere  idea  as  Kant  taught, 
but  the  very  substance  of  reality. 

Intelligible  as  this  development  of  Kantian  idealism  seems 
in  the  light  of  subsequent  philosophy,  the  first  statement  of 
it  in  Hegd  was  not  free  from  obscurity.     The  unity 
of  opposites  translated  into  its  most  abstract  terms    lag^hcka 
as  the  "  identity  of  being  and  not -being,"  theprindple    la 
that  the  "  real  is  the  rational,"  the  apjmrent  sub-    HegtBmm 
stitution  of  "  bloodless  "  categorifs  for  the  substance    „„^ 
of  concrete  reality  gave  it  an  air  of  paradox  in  the  eyes 
of  metaphysicians  while  physicists  were  scandidized  by  the 
premature  attempts  at  a  complete  philosophi 
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history.  For  ihia  Hegel  was  doubtless  partly  to  blame.  But 
philosophical  critics  of  bis  own  and  a  later  day  are  not  hereby 
absolved  from  a  certain  perversity  in  interpreting  these  doctrines 
in  a  sense  precisely  opposite  to  that  ia  which  they  were  intended. 
The  doctrine  of  the  unity  of  contraries  so  far  from  being  the 
denial  of  the  law  of  non-contradiction  is  founded  on  an  absolute 
reliance  upon  it.  Freed  from  paradox  it  means  that  in  every 
object  of  thought  there  are  different  aspects  or  elements  each  of 
which  if  brought  separately  into  consdousoess  may  be  so 
emphasized  as  to  appear  to  contradict  another.  Unity  may  be 
made  to  contradict  diversity,  permanence  change,  the  particular 
the  universal,  individuality  relatedness.  Ordinary  conscious- 
ness ignores  these  "latent  hres";  ordinary  discussion  brings 
them  to  light  and  divides  men  into  factions  and  parties  over 
them;  philosophy  not  because  it  denies  but  because  it  acknow- 
ledges the  law  of  non-contradiction  as  supreme  is  pledged  to 
seek  a  point  of  view  from  which  they  may  be  seen  to  be  in 
essential  harmony  with  one  another  as  different  sides  of  the  same 
truth.  The  "  rationality  of  the  real "  has  in  like  manner  been 
interpreted  as  intended  to  sanctify  the  eiisting  order.  Hegel 
undoubtedly  meant  to  affirm  that  the  actual  was  rational  in 
the  face  of  the  philosophy  which  set  up  subjective  feeling  and 
reason  against  it.  But  idealism  has  insisted  from  the  time  of 
Plato  on  the  distinction  between  what  is  actual  in  time  and  space 
and  the  reality  that  can  only  partially  be  revealed  in  it.  Hegel 
carried  this  principle  further  than  had  yet  been  done.  His 
phrase  does  not  therefore  sanctify  the  established  fact  but, 
on  the  contrary,  declares  that  it  partakes  of  reahty  only  so  far 
as  it  embodies  the  ideal  of  a  coherent  and  stable  system  which 
it  is  not.  As  little  is  idealism  responsible  for  any  attempt  to 
pasp  ofi  logical  abstractions  for  concrete  reality.  The  "  Logic  " 
of  Hegel  is  merely  the  continuation  of  Kant's  "  Deduction  "  of 
the  categories  and  ideas  of  the  reason  which  has  generally  been 
recognized  as  the  soberest  of  attempts  to  set  forth  the  presup- 
positions which  underUe  all  experience.  "  What  Hegel  attempts 
to  show  is  just  that  the  categories  by  which  thought  must 
determine  Its  object  are  stages  in  a  process  that,  beginning  with 
the  idea  of  '  Being,'  the  simplest  of  all  determinations  is  driven 
on  byits  own  dialectic  till  it  reaches  the  idea  of  self-consciousness. 
In  other  words  the  intelligence  when  it  once  begins  to  define 
an  object  for  itself,  finds  itself  launched  on  a  movement  of  self- 
asserting  synthesis  in  which  it  cannot  stop  until  it  had  recognized 
that  the  unity  of  the  object  with  itself  involves  its  unity  with 
all  other  objects  and  with  the  mind  that  knows  it.  Hence, 
whatever  we  begin  by  saying,  we  must  ultimately  say  '  mind  '  " 
(Caird,  KatU,  i.  443)- 

While  the  form  in  which  these  doctrines  were  stated  proved  fatal 
to  them  in  the  country  of  their  birth,  they  took  deep  root  in  the  next 
generation  in  English  philosophy.  Here  the  stone  that  the  builders 
rejected  was  ma£  the  head  ot  the  corner.  The  influences  which  led 
to  this  result  were  maoifold.  From  the  side  (rf  literature  the  way 
was  prepared  for  it  by  the  genius  of  Coleridge,  Wordsworth  and 
Carlyle;  from  the  side  of  morals  and  politics  by  the  profound  dis- 
content of  the  constructive  spirit  of  the  century  with  the  disintegra- 
ting conceptions  inherited  from  utilitarianism.  In  taking  root  in 
&igland  idealism  had  to  contend  against  the  traditional  empiricism 
represented  by  Mill  on  the  one  liand  and  the  pseudo-Kantianism 
which  was  rendered  current  by  Mansel  and  Hamilton  on  the  other. 
As  contrasted  with  the  first  it  stood  for  the  necessity  of  recognizing 
a  universal  or  ideal  element  as  a  constitutive  factor  in  all  experience 
whether  cognitive  or  volitional;  as  contrasted  with  the  latter  for 
the  ultimate  unity  of  subject  and  object,  knowledge  and  reality, 
and  therefore  for  the  denial  of  the  existence  of  any  thing-in-itself 
for  ever  outside  the  range  of  experience.  Its  mdemic  against  the 
philosophy  of  experience  has  exposed  it  to  general  misunderstandiiu:, 
as  though  it  claimed  some  a  priori  path  to  truth.  Inreality  it  stands 
for  a  more  thoroughgoing  and  consistent  application  of  tlie  test  of 
experience.  The  defect  ot  English  empiricism  from  the  outset  had 
been  the  uncritical  acceptance  of  the  metaphysical  dogma  of  a  pure 
unadulterated  sense-experience  as  the  criterion  of  truth.  This 
assumption  idealism  examines  and  rejects  in  the  name  of  experience 
itself.  Similarly  it  only  carried  the  doctrine  of  relativity  to  its 
logical  conclusion  in  denying  that  there  could  be  any  absolute 
relativity.  Object  stands  in  essential  relation  to  subject,  subject  to 
object.  This  being  so,  it  is  wholly  illogical  to  seek  for  any  test  of 
the  truth  and  reality  of  either  except  in  the  form  which  that  relation 
itself  takes.  In  its  subsequent  development  idealism  in  England 
has  passed  through  several  clearly  marked  stages  which  may  be 


distinguished  as  (a)  that  of  exploration  and  t_ , 

the  writines  of  T.  F.  Ferrier,'  J.  Hutchison  Stirling,*  Benjamin 
jowett,'  W.  T.  Harris;*  (6)  of  confident  application  to  the  central 
problems  of  logic,  ethics  and  politics,  fine  ail  and  religion,  and  as  a 

frinciple   of   constructive   criticism   and   interpretation    chiefly   in 
.  H.  Green,'  E.  Caird,*  B.  Bosanquet;'  (c)  of  vigorous  effort   to 
develop  on  fresh  lines  its  underiying  metaphyucs  in  F.  H.   Bradley,* 

tM.  E.  McTaggart,'  A.  E.  Taylor, "  Josiah  Royce*^  and  others, 
hder  the  influence  of  these  writers  idealism,  as  above  expounded 
though  with  difference  of  interpretation  in  individual  writers,  may 
be  said  towards  the  end  of  the  19th  centuiy  to  have  been  on  its  way 
to  becoming  the  leading  philosophy  in  the  British  Ides  and  America. 
3.  Reaction  against  Traditional  Idealism. — But  it  was  not 
to  be  expected  that  the  position  idealism  had  thus  won  for  itself 
would  remain  long  unchallenged.  It  had  its  roots  in  j^^ 
a  literature  and  in  forms  of  thought  remote  from  the  DmUbm 
common  track;  it  had  been  formulated  before  the  ■"'"^^«' 
great  advances  in  psychology  which  marked  the  course  "■"■"■ 
ot  the  century;  its  latest  word  seemed  to  involve  conse- 
quences that  brought  it  into  conflict  with  the  vital  interest 
the  human  mind  has  in  freedom  and  the  possibility  of  real 
initiation.  It  is  not,  therefore,  surprising  that  there  should 
have  been  a  vigorous  reaction.  This  has  taken  mainly  two 
opposite  forms.  Da  the  one  hand  the  attack  has  come  from  the 
old  ground  of  the  danger  that  is  threatened  to  the  reality  of 
the  external  world  and  may  be  said  to  be  in  the  interest  of  the 
object.  On  the  other  hand  the  theory  has  been  attacked  in  the 
interest  of  the  subject  on  the  ground  that  in  the  statuesque 
world  of  ideas  into  which  it  introduces  us  it  leaves  no  room  for 
the  element  of  movement  and  process  which  recent  psychology 
and  metaphysic  alike  have  taught  us  underhes  all  life.  The 
conflict  of  idealism  with  these  two  Unes  of  criticism — the  accusa- 
tion of  subjectivism  on  the  one  side  of  intellect ualism  and  rigid 
objectivism  on  the  other — may  be  said  to  have  constituted 
the  history  of  Anglo-Saxon  philosophy  during  the  first  decade 
of  the  3oth  century. 

I.  Whatever  is  to  be  said  of  ancient  Idealism,  the  modem 
doctrine  may  be  said  notably  in  Kant  to  have  been  in  the  main 
a  vindication  of  the  subjective  factor  in  knowledge.  But  that 
space  and  time,  matter  and  cause  should  owe  their  origin  to  the 
action  of  the  mind  has  always  seemed  paradoxical  to  common 
sense.  Nor  is  the  impression  which  its  enunciation  in  Kant  made, 
likely  to  have  been  hghtened  in  this  country  by  the  connexion 
that  was  sure  to  be  traced  between  Berkeleyanism  and  the  new 
teaching  or  by  the  form  which  the  doctrine  received  at  the  hands 
of  T,  H.  Green,  its  leading  En^sh  representative  between  1870 
and  1880.  If  what  ia  real  in  things  is  ultimately  nothing  but 
their  relations,  and  if  relations  are  inconceivable  apart  from  the 
rdating  mind,  what  is  this  but  the  dissolution  of  the  solid  ground 
of  external  reality  which  my  consciousness  seems  to  assure  me 
underlies  and  eludes  all  the  conceptual  network  by  which 
I  try  to  bring  one  part  of  my  experience  into  connexion  with 
another  ?  It  is  quite  true  that  modem  idealists  like  Berkeley 
himself  have  sought  to  save  themselves  from  the  gulf  of  sub- 
jectivism by  calling  in  the  aid  of  a  universal  or  infinite  mind 
or  by  an  appeal  toatotalorabsoluteexperiencc  to  which  our  own 
is  relative.  But  the  former  device  is  too  obviously  a  deus  ex 
mackina,  the  purpose  of  which  woidd  be  equally  well  served  by 
supposing  with  Fichte  the  individual  self  to  be  endowed  with 
the  power  of  subconsciously  extraditing  a  world  which  returns 
to  it  in  consciousness  under  the  form  of  a  foreign  creation. 
The  appeal  to  an  Absolute  on  the  other  hand  js  only  to  sub- 
stitute one  difficulty  for  another.  For  granting  that  it  places 
the  centre  of  reality  outside  the  individual  self  it  does  so  only 
at  the  price  of  reducing  the  reality  of  the  latter  to  an  appearance; 

'  InstiluUs  <^ Metaphysics  (1854);  Works  (1866). 

»  Secret  of  Hegei  (1865). 

'  DiaUgMsof  Plate  {1871). 

<  JouTJud  of  Spec.  Phil.  (1867). 

'  Hume's  Phil.  Works  (1875). 

•  Critical  account  ^  Ike  Phil,  of  KarU  (iSjj). 
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and  if  only  one  thing  is  real  what  becomes  of  the  many  different 
things  which  again  my  consciousness  assures  me  are  the  one 
world  with  which  I  can  have  any  practical  concern?  To  meet 
these  difficulties  and  give  back  to  us  the  assurance  of  the  sub- 
stantiality of  the  world  without  us  it  has  therefore  been  thought 
necessary  to  maintain  two  propositions  which  are  taken  to  be 
the  refutation  of  idealism,  (i)  There  is  given  to  us  immediately 
in  knowledge  a  world  entirely  independent  of  and  different  from 
our  own  impressions  on  the  one  hand  and  the  conceptions  by 
which  we  seek  to  establish  relations  between  tbem  upon  the 
other.  The  relation  of  these  impressions  (and  for  the  matter 
of  that  of  their  inter-relations  among  themselves)  to  our  minda 
is  only  one  out  of  many.  As  a  leading  writer  puts  it:  "  There 
is  such  a  thing  as  gieeimess  having  various  relations,  among 
others  that  of  being  perceived."^  (a)  Things  may  be,  and  may 
be  known  to  be  simply  different.  They  may  exclude  one  another, 
exist  so  to  speak  in  a  condition  of  armed  nentrahty  to  one  another, 
without  being  positively  thereby  related  to  one  another  or  altered 
by  any  change  taking  place  in  any  of  them.  As  the  same  writer 
puts  it:  "  There  is  such  a  thing  as  numerical  difference,  different 
from  conceptual  difference,"*  or  expressing  the  same  thing  in 
other  words  "  there  are  relations  not  grounded  in  the  nature  of 
the  related  terms." 

In  this  double-barrelled  criticism  it  is  important  to  distinguish 
what  is  really  relevant.  Whatever  the  shortcomings  of  individual 
writers  may  be,  modem  idealism  differs,  as  we  have  seen,  from 
the  arrested  idealism  of  Berkeley  precisely  in  the  point  on  which 
dualism  insists.  In  all  knowledge  we  are  in  touch  not  merely 
with  the  self  and  its  passing  states,  but  with  a  real  object  which 
is  different  from  them.  On  this  head  there  is  no  difference, 
and  idealism  need  have  no  difficulty  in  accepting  all  that  its 
opponents  here  contend.  The  difference  between  the  two 
theories  does  not  consist  in  any  difference  of  emphaas  on  the 
objective  side  of  knowledge,  but  in  the  standard  by  which  the 
nature  of  the  object  is  to  be  tested — the  difference  is  logical 
not  metaphysical — it  concerns  the  definition  of  truth  or  falsity 
in  the  knowledge  of  the  reality  which  both  admit.  To  idealism 
diere  can  be  no  ultimate  test,  but  the  possibility  of  giving  any 
fact  which  claims  to  be  true  its  place  in  a  coherent  system  of 
mutually  related  truths.  To  this  dualism  opposes  the  doctrine 
that  truth  and  fidsehood  are  a  matter  of  mere  immediate 
intuition:  "  There  is  no  problem  at  all  in  truth  and  falsehood, 
some  propositions  are  true  and  some  false  just  as  some  roses  are 
red  and  some  white."*  The  issue  between  the  two  theories 
under  this  head  may  here  be  left  with  the  remark  that  it  is  a 
curious  comment  on  the  logic  of  dualism  that  setting  out  to 
vindicate  the  reality  of  an  objective  standard  of  truth  it  should 
end  in  the  most  subjective  of  ail  the  way  a  thing  appears  to  the 
individual.  The  criticism  that  applies  to  the  first  of  the  above 
contentions  applies  mutatis  mutandis  to  the  second.  As  idealism 
differs  from  Berkeleyanism  in  asserting  the  reality  of  an  "  ex- 
ternal "  world  so  it  differs  from  Spinozism  in  asserting  the 
reality  of  difference  within  it.  Determination  is  not  merely 
negation.  On  this  head  there  need  be  no  quarrel  between 
it  and  dualism.  .  Ours  is  a  many-sided,  a  many-coloured  world. 
The  point  of  conflict  again  lies  in  the  nature  and  ground  of 
the  assigned  differences.  Dualism  meets  the  assertion  of  absolute 
unity  by  the  counter  assertion  of  mere  difference.  But  if  it 
is  an  error  to  treat  the  unity  of  the  world  as  its  only  real  aspect, 
it  is  equally  an  error  to  treat  its  differences  as  something  ulti- 
mately irredudble.  No  philosophy  founded  on  this  assumption 
is  likely  to  maintain  Itself  against  the  twofold  evidence  of 
modem  psychology  and  modem  logic.  According  to  the  first 
the  wmrld,  whether  looked  at  from  the  side  of  our  perception 
or  from  the  side  of  the  object  perceived,  can  be  made  intelligible 
only  when  we  accept  it  for  what  it  is  as  a  real  continuity.  Differ- 
ences, of  course,  there  are;  and,  if  we  like  to  say  so,  every  differ- 
ence is  unique,  but  this  does  not  mean  that  they  are  given  in 
absolute  independence  of  everything  else,  "  fired  at  us  out  of 

'  See  Mind,  New  Series,  xii.  p.  43J  s^q. 

*  Proceeding!  of  the  Aristotelian  Soaety  (1900-1901),  p.  ilo. 

'  Mind,  New  Series,  xiii,  p.  523;  cf.  204,  350. 


a  cannon."  They  bear  a  definite  relation  to  the  stmcture  of  our 
physical  and  psychical  nature,  and  correspond  to  definite  needs 
of  the  subject  that  manffests  itself  therein.  Similarly  from 
the  side  of  logic.  It  is  not  the  teaching  of  idealism  alone  but 
of  the  facts  which  logical  analysis  has  brought  home  to  us  that 
all  difference  in  the  last  resort  finds  its  ground  in  the  quaUty 
or  content  of  the  things  differentiated,  and  that  this  difference 
of  content  shows  in  turn  a  double  strand,  the  strand  of  sameness 
and  the  strand  of  otherness — that  in  which  and  that  by  which 
they  differ  from  one  another.  Idealism  has,  of  course,  no  quarrel 
with  numerical  difference.  All  difference  has  its  numerical 
aspect:  two  different  things  are  always  two  both  in  knowledge 
and  in  reality.  What  it  cannot  accept  is  the  doctrine  that  there 
are  two  things  which  are  two  in  themselves  apart  from  that 
which  makes  them  two^ — which  are  not  two  of  something.  So 
far  from  establishing  the  truth  for  which  dualism  is  itself  con- 
cerned— the  reality  of  all  differences — such  a  theory  can  end 
only  in  a  scepticism  as  to  the  reaOty  of  any  difference.  It  is 
difficult  to  see  what  real  difference  there  can  be  between  things 
which  are  differences  of  nothing. 

II.  More  widespread  and  of  more  serious  import  is  the 
attack  from  the  other  side  to  which  since  the  publication  of 
A.  Seth's  Htgelianism  and  Personality  (1887)  and  W.  James's 
Will  to  Believe  {1903)  idealism  has  been  subjected.  Here  also 
it  is  important  to  distinguish  what  b  relevant  from  what 
is  irrelevant  in  the  line  of  criticism  represented  by  these 
writers.  There  need  be  no  contradiction  between  idealism  and 
a  reasonable  pragmatism.  In  so  far  as  the  older  doctrine  is 
open  to  the  charge  of  neglecting  the  conative  and  teleological 
side  of  experience  it  can  afford  to  be  grateful  to  its  critics  for 
recalling  it  to  its  own  eponymous  principle  of  the  priority  of 
the  "jideal "  to  the  "  idea,"  of  needs  to  the  conception  of  their 
object.  The  real  issue  comes  into  view  in  the  attempt,  under- 
taken in  the  interest  of  freedom,  to  substitute  for  the  notion  of 
the  world  as  a  cosmos  pervaded  by  no  discernible  principle 
and  in  its  essence  indifferent  to  the  form  impressed  upon  it  by 
its  active  parts. 

To  the  older  idealism  as  to  the  new  the  essence  of  mind  or  spirit 
is  freedom.  But  the  guarantee  of  freedom  ia  to  be  soiKht  for  not 
in  the  denial  of  lawi  but  in  the  whole  nature  of  mind  andlts  relation 
to  the  structure  of  experience.  Without  mind  no  orderly  world;  only 
through  the  action  oi  the  subject  and  its  "  ideas  "  are  the  con- 
fused and  iocoberent  data  of  sease-perception  (tbemaelveB  shot 
throuab  with  both  strands)  built  up  into  that  system  of  things 
we  call  Nature,  and  which  stands  out  against  the  subject  as  the 
body  stands  out  against  the  soul  whose  functioning  may  be 
said  to  have  created  it.  On  the  other  hand,  without  the  world  no 
mind:  only  through  the  action  of  the  environment  upon  the  subject 
is  the  idealizing  activity  in  which  it  finds  its  being  called  into  exist- 
ence. Herein  lies  the  paradox  which  is  also  the  deepest  truth  of  our 
Siritual  life.  In  interpreting  its  environment  first  as  a  worid  of 
ings  that  seem  to  stand  in  a  relation  of  exclusion  to  one  another 
and  to  itself,  then  as  a  natural  system  goveraed  by  rigid  mecbajucal 
oeceasity,  the  mind  can  yet  feet  that  in  its  very  opposition  the  worid 
is  akin  to  it,  bone  of  its  bone  and  flesh  of  its  flesh.  What  ia  true  ol 
mind  is  true  of  will.  Idealism  starts  from  the  relativity  of  the 
world  to  purposive  consciousness-  But  this  again  may  be  so  stated 
as  to  represent  only  one  side  of  the  truth.  It  is  equally  true  that 
the  will  is  relative  to  the  world  of  objects  and  interests  to  which 
it  is  attached  through  instincts  and  feelings,  habits  and  sentimenta. 
In  isolation  from  its  object  the  will  is  as  much  an  abstraction  as 
though  apart  from  the  world  of  precepts,  memories  and  associations 
which  give  it  content  and  stability,  And  just  as  mind  docs  not  lose 
but  Ram  in  individuality  in  [proportion  as  it  parts  with  any  claim 
to  the  capricious  determination  of  what  its  world  ahail  be,  and 
becomes  dominated  by  the  conception  of  an  order  which  is  immutable 
so  the  will  becomes  Irec  and  "  personal  "  in  proportion  as  it  identifiea 
itoeff  with  objects  and  interests,  and  subordinates  itself  to  laws  and 
requirementa  which  involve  the  BUppreasion  of  all  that  ia  merely 
arbitrary  and  subjective.  Here,  too,  subject  and  object  grow 
together.  The  power  and  vitality  of  the  one  is  the  power  and 
vitaRty  of  the  other,  and  this  ia  bo  because  they  are  not  two  thinss 
with  separate  roots  but  are  both  rooted  in  a  common  reality  which, 
while  it  includes,  is  more  than  either. 

Passiiu  by  these  contentions  as  unmeaning  or  irrelevant  and  seeing 
nothing  but  irreconcilable  contradiction  between  the  concepdons 
of  the  world  as  immutable  law  and  a  self -determining  subject 

firagmatism  (,gx.)  seeks  other  means  of  vindicating  the  reality  of 
reedom.  It  asrees  with  older  forms  of  libertarianism  in  taking  its 
stand  on  the  lact  of  spontaneity  as  primary  and  self-evideacmg. 
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but  it  is  not  content  to  assert  its  existence  fade  by  ride  with  rigidly 
determined  sequence.  It  carries  the  war  into  the  camp  of  theenemy 
by  seeking  to  demonstrate  that  the  completely  determined  action 
which  is  set  over  against  (reedom  as  the  basis  of  explanation  in  the 
material  world  is  merely  a  hypothesis  which,  while  it  serves  suffi- 
ciently well  the  limited  purpose  for  which  it  is  devised,  is  incapable 
of  verification  in  the  ultimate  constituents  of  physical  nature. 
There  seems  in  fact  nothing  to  prevent  us  from  hoidnu  that  while 
natural  laws  express  the  average  tendencies  of  multitudes  they  give 
no  clue  to  the  movement  of  individuals.  Some  have  gone  farther 
and  argued  that  from  the  nature  of  the  case  no  causal  explanation 
of  any  real  change  in  the  world  of  things  is  possible.  A  cause  is 
that  which  contams  the  effect  ("  causa  aequat  affectum  "),  but  this 
is  precisely  what  can  never  be  proved  with  respect  to  anything  that 
is  claimed  as  a  real  cause  in  the  concrete  world.  _  Everywhere  the 
effect  reveals  an  element  which  is  indiscoverable  in  the  cause  with 
the  result  that  the  identity  we  seek  for  ever  eludes  us.  Even  the 
resultant  of  mechanical  forces  refuses  to  resolve  itself  into  its  con- 
stituents. In  the  "  resultant  "  there  is  a  new  direction,  and  with 
it  a  new  quality  the  component  forces  of  which  no  analysis  can 
discover.' 

It  is  not  here  possible  to  do  more  than  indicate  what  appear 
to  be  the  valid  elements  in  these  two  conflicting  interpretations 
of  the  requirenaents  of  a  true  idealism.  On  behalf  of  the  older 
it  may  be  confidently  affirmed  that  no  solution  is  likely  to  find 
general  acceptance  which  involves  the  rejection  of  the  conception 
of  unity  and  intelligible  order  as  the  primary  principle  of  our 
world.  The  assertion  of  this  principle  by  Kant  was,  we  have 
seen,  the  corner-stone  of  idealistic  philosophy  in  general,  under- 
lying as  it  does  the  conception  of  a  permanent  subject  not  less 
than  that  of  a  permanent  object.  As  little  from  the  side  of 
knowledge  is  it  likely  that  any  theory  will  find  acceptance  which 
reduces  all  thought  to  a  process  of  analysis  and  the  discovery  of 
abstract  identity.  There  is  no  logical  principle  which  requires 
that  we  should  derive  qualitative  change  by  logical  analysis  from 
quantitative  difference.  Everywhere  experience  is  synthetic; 
it  gives  us  multiplicity  in  unity.  Explanation  of  it  does  oot 
require  the^annihilation  of  all  differences  but  the  apprehension 
of  them  in  organic  relation  to  one  another  and  to  the  whole 
to  which  they  belong.  It  was,  as  we  have  seen,  this  conception 
of  thought  as  essentially  synthetic  for  which  Kant  paved  the 
way  in  bis  polemic  against  the  formalism  of  his  continental 
predecessors.  The  revival  as  in  the  above  argument  of  the  idea 
that  the  function  of  thought  is  the  elimination  of  difference, 
and  that  rational  connexion  must  fail  where  absolute  identity 
is  indiscoverable  merely  shows  how  imperfectly  Kant's  lesson 
has  been  teamed  by  some  of  those  who  prophesy  in  his  name. 

Finally,  apart  from  these  more  academic  arguments  there  is 
an  undoubted  paradox  in  a  theory  which,  at  a  moment  when  in 
whatever  direction  we  took  the  best  inspiration  in  poetry, 
sociology  and  physical  science  comes  from  the  idea  of  the  unity 
of  the  world,  gives  in  its  adhesion  to  pluralism  on  the  ground 
of  its  preponderating  practical  value. 

On  the  other  band,  idealism  would  be  false  to  itself  if  it  inter- 
preted the  unity  which  it  thus  seeks  to  establish  in  any  sense 
that  is  incompatible  with  the  validity  of  moral  distinctions  and 
human  responsibility  in  the  fullest  sense  of  the  term.  It  would 
on  its  side  be,  indeed,  a  paradox  if  at  a  time  Ti*en  the  validity  of 
human  ideals  and  the  responsibility  of  nations  and  individuals 
to  realize  them  is  more  universally  recognized  than  ever  before 
on  our  planet,  the  philosophical  theory  which  hitherto  has  been 
chiefly  identified  with  their  vindication  should  be  turned  against 
■them.  Yet  the  depth  and  extent  of  the  dissatisfaction  are 
sufficient  evidence  that  the  most  recent  developments  are  not 
free  from  ambiguity  on  this  vital  issue. 

What  is  thus  suggested  is  not  a  rash  departure  from  the  general 
point  of  view  of  idealism  (by  its  achievements  in  every  field 
to  which  it  has  been  applied,  "  stat  mole  sua  ")  but  a  cautious 
inquiry  into  the  possibility  of  reaching  a  conception  of  the  world 

'  The  most  striking  statement  of  this  at^ment  is  to  be  found  in 
Boutroux's  treatise  De  la  conlingence  dts  lots  de  la  nature,  first 
published  In  1874  and  reprinted  without  alteration  in  1905.  The 
same  general  line  of  thought  underlies  James  Ward's  ^^aiurortimomi 
Agnoaicitm  (and  ed.,  1903),  and  A.  I.  Balfour's  Foundations  oj 
B«/»e/ (8th  ed. ,1901).  H.Berpson'sworkson  the  other  hand  contain 
the  elements  of  a  reconstruction  similar  in  q>irit  to  the  suggestions 
of  the  present  article. 


life  which  is 
vn  nature  as  self-deter- 
L  saying  self  we  say  free 
therefore  be  true  which 


in  which  a  place  can  be  foimd  at  once  for  the  idea  of  unity  and 
determination  and  of  movement  and  freedom.  Any  attempt 
here  to  anticipate  what  the  course  of  an  idealism  inspired  by 
such  a  spirit  of  caution  and  comprehension  is  likely  to  be  cannot 
but  appear  dogmatic. 

Yet  it  may  be  permitted  to  make  3  suggestion.  Takii^  for 
granted  the  unity  of  the  world  idealism  is  committed  to  interpret  it 
as  spiritual  as  a  unity  of  spirits.  This  is  implied  in  the  phiaae  by 
which  it  has  sought  to  signalize  its  break  with  Spinozism:  "  from 
substance  to  subject."  The  universal  or  infinite  is  one  that  realizes 
itself  in  finite  particular  minds  and  wills,  not  as  accidents  or  imperfec- 
tions of  it,  but  as  its  essentia!  form.  These  on  their  side,  to  be  subject 
in  the  true  sense  must  be  conceived  of  as 
truly  their  own,  the  expression  of  their 
minant.      In  saying  subject  we  say  self, 

creator.     No  conception  of  the  infinite  c;  _  .._  .  __  

does  not  leave  room  for  movement,  process,  free  creation.  Oldness, 
sameness,  permanence  of  principle  and  direction,  these  must  be, 
otherwise  there  is  nothing;  but  newness  of  embodiment,  existence, 
realization  also,  otherwise  nothing  is. 

Now  it  is  just  to  these  implications  in  the  idea  of  spirit  that  some 
of  the  prominent  recent  expositions  of  Idealism  aeem  to  have  failed 
to  do  justice.  They  have  failed  particularly  when  they  have  Mt 
the  idea  of  "  determination  "  unpurged  of  the  suggestion  of  time 
succession.  The  very  word  lends  itself  to  this  mistake.  Idealists 
have  gone  beyond  others  in  asserting  that  the  subject  in  the  sense  of 
a  being  which  merely  repeats  what  has  gone  before  is  timeless.  This 
involves  that  its  acrivity  cannot  be  truly  conceived  of  as  included 
in  an  antecedent,  as  an  effect  in  a  cause  or  one  term  of  an  equation 
in  the  other.  As  the  activity  of  a  subject  or  spirit  it  is  essentially 
a  new  birth.  It  is  this  failure  that  has  led  to  the  present  revolt 
against  a  "  block  universe."  But  the  difficulty  is  not  to  be  met  by 
running  to  the  opposite  extreme  in  the  assertion  of  a  loose  and 
ramshackle  one.  This  is  merely  another  way  of  perpetuating  the 
mistake  of  allowing  the  notion  of  determination  by  an  other  01  a 
preceding  to  continue  to  dominate  us  in  a  region  where  we  have  in 
reality  passed  from  it  to  the  notion  of  determination  by  self  or  by 
self-acknowledged  ideals.  As  the  correction  from  the  one  ode 
consists  in  a  more  whole-hearted  acceptance  of  the  conception  of 
determioation  by  an  ideal  as  the  essence  of  mind,  so  from  the  other 
side  it  must  consist  in  the  recognition  of  the  valuelessness  of  a  freedom 
which  does  not  mean  submission  to  a  self-chosen,  though  not  self- 
created,  law. 

The  aolution  here  suggested  is  probably  more  likdy  to  meet  with 
apportion  from  the  side  of  Idealism  than  of  Pragmarism.  It 
involves,  it  will  be  said,  the  reality  of  time,  the  dependence  of  the 
Infinite  in  the  finite,  and  therewith  a  departure  from  the  whole  line 
of  tiegellan  thought,  (i)  It  does  surely  involve  the  reality  of  time 
in  the  sense  that  it  involves  the  reality  of  existence,  which  it  is  agreed 
is  process.  Without processtheeternalis  not  completeor,  if  eternity 
means  completeness,  is  not  truly  eternal.  Our  mistake  lies  in  abstrac- 
tion of  the  one  from  the  other,  which,  as  always,  ends  in  confusion 
of  the  one  with  the  other.  Truth  ties  in  giving  each  its  place.  Not 
only  does  eternity  assert  the  concepdon  of  the  hour  but  the  hour 


sthe. 


(2)   ■ 


Religion 
ary  to  the  soul:  from  Him  as 

all  things.  But  it  asserts  with 
lary  to  God.  To  declare  itself 
the  part  of  the  individual  soul 
the  soul  a   ''  '    "' 


asserts,  no  doubt,  that  God  is  nei 

its  inspiration,  to  Him  as  its  ideal 

equal  emphasis  that  the  soul  '. 

an  unnecessary  creation  is  surely 

the  height  of  impiety.    God  lives 

might  say,  from  it  as  His  offspring, 

love  are  all  things.     {3)  It  la  a  mistake  to  attribute  t 

doctrine  that  time  is  an  illusion.     If  in  a  well-known  passage  (.Logic 

S  212)  he  seems  to  countenance  the  Spinoxistic  view  he  immediately 

corrects  it  by  assigning  an  "  actualizii^  force  "  to  this  illusion  and 

making  it  a  "  necessary  dynamic  element  of  truth."     Con^stently 

with  this  we  have  the  conclusion  stated  in  the  succeeding  section 

on  the  Will.     "  Good,  the  final  end  of  the  world,  has  being  only 

while  it  constantly  produces  itself.     And  the  world  of  the   spirit 

and  the  world  of  nature  continue  to  have  this  distinction,  that  the 

latter  moves  only  in  a  recurring  cycle  while  the  former  certainly 

also  makes  progress."     The  mistake  is  not  Hegel's  but  ours.     It 

is  to  be  remedied  not  by  giving  up  the  idea  of  the  Infinite  but  by 

ceasing  to  think  of  the  Infinite  as  of  a  being  endowed  with  a  static 


recognizing  the  forward  effort  of  the  finite  as  an  essential  element 
in  Its  self-e^^ression.  If  there  be  any  truth  in  this  su^estion  it 
seems  likely  that  the  last  word  c^  idealism,  like  the  first,  will  prove 
to  be  that  the  type  of  the  highest  reality  is  to  be  sought  for  not  in 
any  fixed  Parmenidean  circle  of  achieved  being  but  in  an  ideal  of 
good  which  while  nevw  fully  expressed  under  the  form  of  time 
can  never  become  actual  and  so  fullit  itselF  under  any  other. 
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Tame^   Pragmatism    (1907),    A    Pluralistic    Universe   (i909>.    The 
Meantng  of   Truth   {1909);   H.   Sturt,   Personal   Idealtsm    (1902); 
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IDU^R,  CHRISTIAN  LUDWIQ  (1766-1846},  German  chrono- 
logist  and  astronomer,  was  bom  near  Ferleberg  on  the  21st  of 
September  1766.  After  holding  various  official  posts  under  the 
Prussian  government  he  became  professor  at  the  university  of 
Berlin  in  i&n,  and  eighteen  years  later  foreign  member  of  the 
Institute  of  Fiance.  From  i8i6  to  1S21  he  was  tutor  to  the 
young  princes  William  Frederick  and  Charles.  He  died  in  Berlin 
on  the  loth  of  August  1846.  He  devoted  bis  life  chiefly  to  the 
eiamination  of  ancient  systems  of  chronology.  In  1835-1826 
he  published  his  great  work,  Hattdbuch  der  mathemalischen  und 
technischen  Chronology  (a  vote.;  and  ed.,  1883),  re-edited  as 
Lekrbuck  der  Chronologie  (1831);  a  supplementary  volume, 
Die  Zeiirecknvng  der  Chinesen,  appeared  in  1839.  Beside  these 
important  works  he  wrote  also  Untersuikungen  Uber  d.  Ursprung 
urtd  d.  Bedeutung  d.  Stemnamen  (1S09)  and  Ober  d.  Ursprung  d. 
Tkierkreists  (1838).  With  Nolle  he  published  handbooks  on 
English  and  French  langu^e  and  literature,  His  son,  Juliub 
Lpdwig  Idelek  (1809-1843),  wrote  Meteorologia  velerum 
Graecorvm  et  Rontanorutit  (183a). 

IDENTIFICATKW  (Lat.  idem,  the  same),  the  process  of 
proving  any  one's  identity,  i.e.  that  he  is  the  man  he  purports 
to  be,  or — if  he  is  pretending  to  be  some  one  else — the  man 
he  really  is;  or  in  case  of  dispute,  that  he  is  the  man  he  is 
alleged  to  be.  As  more  strenuous  efforts  have  been  made  for  the 
pursuit  of  criminals,  and  more  and  more  severe  penalties  are 
inflicted  on  old  offenders,  means  of  identification  have  become 
essential,  and  various  processes  have  been  tried  to  secure  that 
desirable  end.  For  a  long  time  they  continued  to  be  most  im- 
perfect; nothing  better  was  devised  than  rough  and  ready 
methods  of  recognition  depending  upon  the  memories  of  officers 
of  the  law  or  the  personal  impressions  of  witnesses  concerned 
in  the  case,  supplemented  in  more  recent  years  by  photographs, 
not  always  a  safe  and  unerring  guide.  The  machinery  employed 
was  cumbrous,  wasteful  of  time  and  costly.  Detective  policemen 
were  marched  in  a  body  to  inspect  arrested  prisoners  in  the 
exercising  yards  of  the  prison.  Accused  persons  were  placed 
in  the  midst  of  a  number  of  others  of  approximately  like  figure 
and  ap[>earance,  and  the  prosecutor  and  witnesses  were  called 
in  one  by  one  to  pick  out  the  offender.  Inquiries,  with  a  detailed 
description  of  distinctive  marks,  and  photographs  were  circu- 
lated far  and  wide  to  local  police  forces.  Officers,  police  and 
prison  wardens  were  despatched  in  person  to  give  evidence  of 
identity  at  distant  courts.  Mis-identification  was  by  no  means 
rare.  Many  remarkable  cases  may  be  quoted.  One  of  the  most 
notable  was  that  of  the  Frenchman  Lesurques,  in  the  days  of 
the  Directory,  who  was  positively  identified  as  having  robbed 


the  Lyons  mall  and  suffered  death,  protesting  his  innocence 
of  the  crime,  which  was  afterwards  brought  home  to  another 
man,  Duboscq,  and  this  terrible  judicial  error  proved  to  be  the 
result  of  the  extraordinary  likeness  between  the  two  men. 
Another  curious  case  is  to  be  found  in  American  records,  when  a 
man  was  indicted  for  bigamy  as  James  Hoag,  who  averred  that 
■as  really  Thomas  Parker.  There  was  a  marvellous  conflict 
of  testimony,  even  wives  and  families  and  personal  friends  being 
misled,  and  there  was  a  narrow  escape  of  mis-identification. 
The  leading  modem  case  in  England  is  that  of  Adolf  Beck  {1905). 
Beck  (who  eventually  died  at  the  end  of  1909)  was  arrested  on 
the  complaint  of  a  number  of  women  who  positively  swore  to 
his  identity  as  Smith,  a  man  who  had  defrauded  them.     An 

policeman  who  had  originally  arrested  Smith  also  swore  that 
Beck  was  the  same  man.  There  was  a  grave  miscarriage  of 
justice.  Beck  was  sentenced  to  penal  servitude,  and  although 
a  closer  examination  of  the  personal  marks  showed  that  Beck 
could  not  possibly  be  Smith,  it  was  only  after  a  scandalous  delay, 
to  the  obstinacy  of  responsible  officials,  that  relief  was 
aSorded.  It  has  to  be  admitted  that  evidence  as  to  identity 
based  on  personal  impressions  is  perhaps  of  all  classes  of  evidence 
the  least  to  be  relied  upon. 

Such  elements  of  imcertainty  cannot  easily  be  eliminated 
from  any  system  of  jurisprudence,  but  some  improvements  in 
the  methods  of  identification  have  been  introduced  in  recent 
years.  The  first  was  in  the  adoption  of  anthropometry  (g.v.), 
which  was  invented  by  the  French  savant,  A.  BertiUon.  The 
reasons  that  led  to  its  general  supersession  may  be  summed  up 
in  its  costliness,  the  demand  for  superior  skill  in  subordinate 
agents  and  the  liability  to  errors  not  easy  to  trace  and  correct. 
A  still  more  potent  reason  remained,  the  comparative  failure 
of  results.  It  was  found  in  the  first  fouiyeatsof  its  use  in  England 
and  Wales  that  an  almost  inappreciable  number  of  identifications 
were  effected  by  the  anthropometric  system;  namely,  jsa  in 
iSg8,  a43  in  1899,  462  in  19130,  and  503  in  1901,  the  year  in 
which  it  was  supplemented  by  the  use  of  "  finger  prints  "  (^.i'.). 
The  figures  soon  increased  by  leaps  and  bounds.  In  1902  the 
total  number  of  searches  among  the  records  were  6826  and  the 
identifications  173a  for  London  and  the  provinces;  in  1903 
the  searches  were  11,919,  the  identifications  36+2;  for  the 
first  half  of  1904  the  searches  were  6697  and  the  identiflcations 
2335.  In  India  and  some  of  the  colonies  the  results  were  still 
more  remarkable;  the  recognitions  in  1903  were  9Sia,  and 
17,289  in  1904.  Were  returns  available  from  other  countries 
very  similar  figures  would  no  doubt  be  shown.  Among  these 
countries  are  Ireland,  Australasia,  Ceylon,  South  Africa,  and  many 
great  cities  of  the  United  States;  and  the  system  is  extending 
to  Germany,  Austria-Hungary  and  other  parts  of  Europe. 

The  record  of  finger  prints  in  England  and  Wales  is  kept  by 
the. Metropolitan  police  at  Kew  Scotland  Yard.  They  were  at 
first  limited  to  persons  convicted  at  courts  at  quarter  sessions 
and  assizes  and  to  all  persons  sentenced  at  minor  courts  to  more 
than  a  month  without  option  of  fine  for  serious  offences.  The 
finger  prints  when  taken  by  prison  warders  are  forwarded  to 
London  for  registration  and  reference  on  demand.  The  total 
number  of  finger-print  slips  was  70,000  in  1904,  and  weekly 
additions  were  being  made  at  the  rate  of  350  slips.  The 
advantages  of  the  record  system  need  not  be  emphasized.  By 
its  means  identification  is  prompt,  inevitable  and  absolutely 
accurate.  By  forwarding  the  finger  prints  of  all  remanded 
prisoners  to  New  Scotland  Yard,  their  antecedents  are  estabUshed 
beyond  all  hesitation. 

In  past  times  identification  of  criminals  who  had  passed  through 
the  hands  of  the  law  was  compassed  by  branding,  imprinting 
by  a  hot  iron,  or  tattooing  with  an  indelible  sign,  such  as  a  crown, 
fleur  de  lys  or  initials  upon  the.shoiUder  or  other  part  of  the  body. 
This  practice,  long  since  abandoned,  was  in  a  measure  continued 
in  the  British  army,  when  offenders  against  military  law  were 
ordered  by  sentence  of  court-martial  to  be  marked  with  "  D  " 
for  deserter  and  "  B.C."  bad  character;  this  ensured  their 
recognition  and  prevented  re-enlistment;  but  all  such  penalties 
have  now  disappeared.  {A.G.J 
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IDBOORAPH  (Gr.  {Sta,  idea,  and  7p&^u',  to  write),  a  symbol 
or  character  painted,  written  or  inscribed,  representing  ideas 
and  not  sounds;  such  a  form  of  writing  is  found  in  Chinese 
and  in  most  of  the  Egyptian  hieroglyphs  (see  WKirrNG). 

IDIOBUST  (Gr.  ISuk,  peculiar,  and  ^XcurrAt,  a  shoot],  a 
botanical  term  for  an  individual  cell  which  is  distinguished 
by  its  shape,  size  or  contents,  such  as  the  stone-cells  in  the  soft 
tissue  of  a  pear. 

IDIOH  (Gr.  liluita.,  something  peculiar  and  personal;  JStoi, 
one's  own,  personal),  a  form  of  expression  whether  in  words, 
grammatical  construction,  phraseology,  &c.,  which  is  peculiar 
to  a  language;  sometimes  aJso  a  special  variety  of  a  particular 
language,  a  dialect. 

IDIOSYNCRASY  (Gr.  ISuxrvyKpiuda,  peculiar  habit  of  body 
or  temperament;  UuK,  one's  own,  and  trirfKpacis,  blending, 
tempering,  from  cruyiup&wu<r$ai,  to  put  together,  compound, 
mix),  a  physical  or  mental  condition  peculiar  to  an  individual 
usually  taking  the  form  of  a  special  susceptibility  to  particular 
stimuli;  thus  it  is  an  idiosyncrasy  of  one  individual  that 
abnormal  sensations  of  discomfort  should  be  excited  by  certain 
odours  or  colours,  by  the  presence  in  the  room  of  a  cat,  &c.; 
similarly  certain  persons  are  found  to  be  pecidiariy  responsive  or 
irresponsive  to  the  action  of  particular  drugs.  Tlie  word  is  also 
used,  generally,  of  any  eccentricity  or  peculiarity  of  character, 
appearance,  &c. 

IDOLATRY,  the  worship  (Gr.  Xarpcfa)  of  idols  (Gr.ct&oXop), 
i.e.  images  or  other  objects,  believed  to  represent  or  be  the 
abode  of  a  superhuman  personality.  The  term  is  often  used 
generically  to  include  such  variedf orms  as  litholatiy,  dendrolatry, 
pyrolatry,  zoolatry  and  even  necrolatry.  In  an  age  when  the 
study  of  religion  was  practically  confined  to  Judaism  and 
Christianity,  idolatry  was  regarded  as  a  degeneration  from  an 
uncorrupt  primeval  faith,  but  the  comparative  and  historical 
investigation  of  religion  has  shown  it  to  be  rather  a  stage  of  an 
upward  movement,  and  that  by  no  means  the  earliest.  It  is 
not  found,  for  instance,  among  Bushmen,  Fuegians,  Eskimos, 
while  it  reached  a  high  development  among  the  great  civiliza- 
tions of  the  ancient  world  in  both  hemispheres.^  Its  eariiest 
stages  are  to  be  sought  in  naturism  and  animism.  To  give 
concreteness  to  the  vague  ideas  thns  worshipped  the  idol,  at 
first  rough  and  crude,  comes  to  the  help  of  the  savage,  and  in 
course  of  time  through  inability  to  distinguish  subjective  and 
objective,  comes  to  be  identified  with  the  idea  it  originally 
symbolized.  The  degraded  form  of  animism  known  as  fetichism 
is  usually  the  direct  antecedent  of  idolatry.  A  fetich  is  adored, 
not  for  itself,  but  for  the  spirit  who  dwells  in  it  and  works  through 
it.  Fetiches  of  stone  or  wood  were  at  a  very  early  age  shaped 
and  polished  or  coloured  and  ornamented.  A  new  step  was 
taken  when  the  top  of  the  log  or  stone  was  shaped  like  a  human 
head;  the  rest  of  the  body  soon  followed.  The  process  can  be 
followed  with  some  distinctness  in  Greece.  Sometimes,  as  in 
Babylonia  and  India,  the  representation  combined  human  and 
animal  forms,  but  the  human  figure  is  the  predominant  model; 
man  makes  God  after  his  own  image. 

Idols  may  be  private  and  personal  like  the  teraphim  of  the 
Hetaews  or  the  little  figures  found  in  early  Egyptian  tombs, 
or — a  late  development,  public  and  tribal  or  nationaL  Some, 
like  the  ancestral  images  among  the  Maoris,  are  the  intermittent 
abodes  of  the  spirits  of  the  dead. 

As  the  earlier  stages  in  the  development  of  the  religious  con- 
sciousness persist  and  ore  often  manifest  in  idolatry,  so  in  the 
higher  stages,  when  men  have  attained  loftier  spiritual  ideas, 
idolatry  itself  survives  and  is  abundantly  visible  as  a  reactionary 

'  According  to  Varro  the  Romans  had  no  animal  or  human  image 
of  a  god  for  170  years  after  the  founding  of  the  city;  Herodotus 
(i.  i^i)  says  the  Persians  had  no  temples  or  idols  before  Artaxerxesl.; 
Lucun  (De  sacrif.  11)  bears  smilar  testimony  for  Greece  and  as  to 
idols  {Dea  Syr.  3)  for  Egypt.  Eusebius  {Praep.  Evatig.  i.  9)  sums 
up  the  theoiy  of  antiquity  in  his  statement  "the  oldest  peoples  had 
no  idols."  Images  of  the  gods  indeed  presuppose  a  dennitenesa  ot 
conceptbn  and  powers  of  discrimination  that  could  only  be  the  result 
of  history  and  reflection.  The  iconic  age  everywhere  succeeded  to 
an  era  in  which  the  objects  of  w>>rBhip  were  aniconic.  e.g.  wooden 
posts,  stone  steles,  cones. 


tendency.  The  history  of  the  Jewirfi  people  whom  the  prophets 
sought,  for  long  in  vain,  to  wean  from  worshipping  images 
is  an  illustration:  so  too  the  vulgarities  of  modem  popular 
Hinduism  contrasted  with  the  lofty  teaching  <A  Lbc  Indian 
sacred  books. 

In  the  New  Testament  the  word  tlSaKoKnTpdn  {idel^airia, 
afterwards  shortened  occasionally  to  clioXarpcia,  idolalria) 
occurs  in  ali  four  times,  viz.  in  1  Cor.  x.  14;  Gal.  v.  20;  i  Peter 
iv.  3;  Col.  iii.  5.  In  the  lost  of  these  passages  it  is  used  to 
describe  the  sin  of  covetousness  or  "  mammon-worahip."  In 
the  other  places  it  indicates  with  the  utmost  generality  all  the 
rites  and  practices  of  those  special  forms  of  paganism  with  which 
Christianity  first  came  into  collision.  It  can  only  be  understood 
by  reference  to  the  LXX,,  where  ct&i>Xop  (like  the  word  "  idol  " 
in  A.V.)  occasionally  translates  indifferently  no  fewer  than 
sixteen  words  by  which  in  the  Old  Testament  the  objects  of 
what  the  later  Jews  called  "  strange  worship  "  (■"^l  "T^a^)  are 
denoted  (see  Encyclopaedia  Biblica).  In  the  widest  acceptation 
of  the  word,  idolatry  in  any  form  is  absolutely  forbidden  in 
the  second  commandment,  which  runs  "  Thou  shall  not  make 
unto  thee  a  graven  image;  [and]  to  no  visible  shape  in  heaven 
above,  or  in  the  earth  beneath,  or  in  the  water  under  the 
earth,  shalt  thou  bow  down  or  render  service "  (see  Deca- 
Logoe).  For  some  account  of  the  questions  connected  with 
the  breaches  of  this  law  which  are  recorded  in  the  history 
of  the  Israelites  see  the  article  Jews  ;  those  differences 
as  to  the  interpretation  of  the  prohibition  which  have  so 
seriously  divided  Christendom  are  discussed  under  the  head  of 
Iconoclasts. 

In  the  andent  church,  idolatry  was  naturally  reckoned  among 
those  magna  crimvna  or  great  crimes  against  the  first  and  second 
commandments  which  involved  the  highest  ecclesiastical 
censures.  Not  only  were  those  who  had  gone  openly  to  heathen 
temples  and  partaken  in  the  sacrifices  {sacrificali)  or  burnt 
incense  {tburificadi  held  guilty  of  this  crime;  the  same  charge, 
in  various  degrees,  was  incurred  by  those  whose  renunciatioa 
of  idolatry  had  been  private  merely,  or  who  otherwise  had  used 
unworthy  means  to  evade  persecution,  by  those  also  who  had 
feigned  themselves  mad  to  avoid  sacrificing,  by  all  promoters 
and  encouragers  of  idolatrous  rites,  and  by  idol  makers,  incense 
sellers  and  architects  or  builders  of  structures  connected  with 
idol  worship.  Idolatry  was  made  a  crime  against  the  state  by 
the  laws  of  Constantius  iCod.  Theod.  xvi.  10.  4,  6),  forbidding 
all  sacrifices  on  pain  of  death,  and  still  more  by  the  statutes  of 
Theodosius  {Cod.  Theod.  xvi.  10.  la)  enacted  in  393,  in  which 
sacrifice  and  divination  were  declared  treasonable  and  punish- 
able with  death;  the  use  of  lights,  incense,  garlands  and  libattons 
was  to  involve  the  forfeiture  of  house  and  land  where  they  were 
used;  and  all  who  entered  heathen  temples  were  to  be  fined. 
See  Bingham,  Antiqq.  bk.  xvi.  c.  4. 

See  also  Iuage-WOrsrip;  and  on  the  whole  questioii,  RELIGION. 

IDOHGNEnS,  in  Greek  legend,  son  of  Deucalion,  grandson 
of  Minos  and  FasiphaS,  and  king  of  Crete.  As  a  descendant 
of  Zeus  and  famous  for  his  beauty,  he  was  one  of  the  suitors  of 
Helen;  hence,  after  her  abduction  by  Paris,  he  took  part  in  the 
Trojan  War,  in  which  he  distinguished  himself  by  his  bravery. 
He  is  mentioned  as  a  special  favourite  of  Agamemnon  (Iliad, 
iv.  357).  According  to  Homer  (Odyssey,  iii.  191),  he  returned 
home  safely  with  all  his  countrymen  who  had  survived  the  war, 
but  later  legend  connects  him  with  an  incident  similar  to  that 
of  Jephtha's  daughter.  Having  been  overtaken  by  a  violent 
storm,  to  ensure  his  safety  he  vowed  to  sacrifice  to  Poseidon  the 
first  living  thing  that  met  him  when  he  landed  on  his  native 
shore.  This  proved  to  be  his  son,  whom  he  slew  in  accordance 
with  his  vow;  whereupon  a  plague  broke  out  in  the  island, 
and  Idomeneus  was  driven  out.  He  fled  to  the  district  of  Sal- 
lentum  in  Calabria,  and  subsequently  to  Colophon  in  Asia 
Minor,  where  he  settled  near  the  temple  of  the  Clarian  Apollo 
and  was  buried  on  Mount  Cercaphus  (Virgil,  Aeneid,  iii.  121, 
400,  S3 1,  and  Servius  on  those  passages).  But  the  Cretans  showed 
his  grave  at  Cnossus,  where  he  was  worshipped  as  a  hero  with 
Meriones  (Dtod.  Sic.  v.  79). 
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IDRIA,  a  mining  town  in  Cuuiola,  Austria,  35  m.  W.  of 
Laibach.  Pop.  (igoo)  5771.  It  is  situated  in  a  nairow  Alpine 
valley,  on  the  rivu'.Idria,  an  affluent  of  the  Isonzo,  and  owes 
its  [HToqierity  to  tlie  rich  mines  of  quicksilver  which  were 
accidentally  discovered  in  1497.  Since  15S0  they  have  been 
under  the  management  of  the  government.  The  mercurial  ore  lies 
in  a  bed  of  day  slate,  and  is  found  both  mingled  with  schist 
and  in  the  form  of  cinnabar.  A  q>ecial  excellence  of  the  ore 
is  the  greatness  of  the  yield  of  pure  metal  compared  with  the 
amount  of  the  refuse.  As  regards  the  quantity  annually  ex- 
tracted, the  mines  of  Idria  rank  second  to  those  of  Almaden  in 
Spain,  which  are  the  richest  in  the  world. 

IDRIALINi  a  mineral  wax  accompajiying  the  mercury  ore  in 
Idiia.  According  to  Goldschmidt  it  can  be  extracted  by  means 
of  xylol,  amyl  alcohol  or  turpentine;  also  without  decomposi- 
tion, by  distillation  in  a  current  of  hydrogen,  or  carbon  dioxide. 
It  is  a  white  crystalline  body,  very  difficultly  fusible,  boihng 
above  440°  C.  (834°  F.),  of  the  composition  C4oHmO.  Its  solution 
in  glacial  acetic  add,  by  oxidation  with  chromic  add,  yielded 
a  red  powdery  solid  and  a  fatty  acid  fusing  at  62°  C.,  and 
exhibiting  all  the  characters  of  a  mixture  of  palmitic  and 
stearic  adds. 

IDRISI,  or  Edsisi  [Abu  Abdallah  Mabommed  Ibn  Mahommed 
Ibn  Abdallah  Ibn  Idrisi,  c.  a.d.  1099-1154],  Arabic  geographer. 
Very  little  is  known  of  his  life.  Having  left  Islamic  lands  and 
become  the  courtier  and  panegyrist  of  a  Christian  prince,  though 
himself  a.  descendant  of  the  Prophet,  be  was  probably  regarded 
by  strict  Moslems  as  a  scandal,  whose  name  should  not,  if 
possible,  be  mentitmed.  His  great-grandfather,  Idrisi  II., 
"  Biamrillah,"  a  member  of  the  great  princely  house  which  had 
reigned  for  a  time  as  caUphs  in  north-west  Africa,  was  prince 
of  Malaga,  and  likewise  laid  daim  to  the  supreme  title  (Com- 
mander of  the  Faithful).  After  his  death  in  1055,  Malaga  was 
seised  by  Granada  (1057),  and  the  Idrisi  family  then  probably 
migrated  to  Ceuta,  where  a  freedman  of  theirs  held  power.  Here 
the  geographer  appears  to  have  been  bom  in  a.h.  493  (a.d.  1099}, 
He  is  said  to  have  studied  at  Cordova,  and  this  tradition  is  con- 
firmed by  his  daborate  and  enthusiastic  description  of  that 
dty  in  his  geography.  From  this  work  we  Icnow  that  he  had 
visited,  at  some  period  of  his  life  before  a.d.  1154,  both  Lisbon 
and  the  mines  of  Andalusia.  He  had  also  once  resided  near 
Morocco  dty,  and  once  was  at  (Algerian)  Constantine.  More 
precisely,  he  tells  us  that  in  a.d.  1117  he  went  to  see  the  cave 
of  the  Seven  Sleepera  at  Epheaus;  be  probably  travelled  ex- 
tensively in  Asia  Minor.  From  doubtful  readings  in  his  text 
some  have  inferred  that  be  had  seen  part  of  the  coasts  of  France 
and  England.  We  do  not  know  when  Roger  II.  of  Sicily  (i  loi- 
II 54)  invited  him  to  his  court,  but  it  must  have  been  between 
1135  and  1150.  Idrisi  made  for  the  Norman  king  a  celestial 
sphere  and  a  disk  representing  the  known  world  of  his  day — 
both  in  silver.  These  only  absorbed  one-third  of  the  metal 
that  had  been  given  himfortheworic,  but  Roger  bestowed  on 
him  the  remaining  two-thirds  as  a  present,  adding  to  this  100,000 
pieces  of  money  and  the  cargo  of  a  richly-laden  ship  from 
Barcelona.  Roger  next  enlisted  Idrisi's  services  in  the  compila- 
ti<xi  of  a  fresh  description  of  the  "  inhabited  earth  "  from 
observation,  and  not  merely  from  books.  The  king  and  his 
geographer  chose  emissaries  whom  they  sent  out  into  various 
countries  to  observe,  record  and  design;  as  th^  returned, 
Idrisi  inserted  in  the  new  geography  the  information  they 
brought.  Thus  was  gradually  completed  (by  the  month  of 
Shawval,  a.h.  548 ■^ mid- January,  a.d.  1154),  the  famous  work, 
best  known,  from  its  patron  and  OTiginator,  as  At  Rojari,  but 
whose  fullest  title  seems  to  have  been.  The  going  oulof  a  Curious 
lion  to  explore  the  Regions  of  lite  Globe,  its  Provirtces,  Islands, 
Cilies  and  their  Dimensions  and  Situation.  This  has  been 
abbreviated  to  The  Anntsetnent  of  him  who  desires  to  traverse 
the  Earth,  or  The  Rdaxation  of  a  Curious  Mind.  The  title  of 
Nubian  Geography,  based  upon  Sionita  and  Hezronita's  mis- 
reading of  a  passage  rdating  to  Nubia  and  the  Nile,  is  eDtirdy 
unwarranted  and  misleading.  The  Rogerian  Treatise  contains 
a  full  description  of  the  world  as  far  as  it  was  known  to  the 


author.  The"  inhabited  earth  "  isdivided  intoseven  "  climates," 
beginning  at  the  equinoctial  line,  and  extending  northwards 
to  the  limit  at  whidi  the  earth  was  supposed  to  be  rendered 
uninhabitable  by  cold.  Each  climate  is  then  divided  by  per- 
pendicular lines  into  deven  equal  parts,  beginning  with  the 
western  coast  of  Africa  and  ending  with  the  eastern  coast  of 
Asia.  The  whole  world  is  thus  formed  into  seventy-seven  equal 
square  compartments.  The  geographer  begins  with  the  first 
part  of  the  first  climate,  induding  the  westernmost  part  of  the 
Sahara  and  a  small  (north-westerly)  section  of  the  Sudan  (of 
which  a  vague  linowledge  had  now  been  acquired  by  the  Moslems 
of  Barbary] ,  and  thence  proceeds  eastward  through  the  different 
divbions  of  this  climate  till  he  finds  its  termination  in  the  Sea 
of  China.  He  then  returns  to  the  first  part  of  the  second  climate, 
and  90  proceeds  till  he  reaches  the  deventh  part  of  the  seventh 
climate,  which  terminates  in  north-east  Asia,  as  he  conceives 
that  continent.  The  inconveniences  of  the  arrangement  (ignoiing 
all  divisions,  physical,  political,  linguistic  or  religious,  which 
did  not  coindde  with  those  of  his  "climates")  are  obvious. 

Though  Idrisi  was  in  such  dose  relarions  with  one  of  the 
most  dvilized  of  Christian  courts  and  states,  we  find  few  traces 
of  his  influence  on  European  thought  and  knowledge.  The  chief 
exception  is  perhaps  in  the  delineation  of  Africa  in  the  world- 
maps  of  Marino  Sanuto  (q.v.)  and  Pietro  Vesconte.  His  account 
of  the  voyage  of  the  Maghrurin  or  "  Deceived  Men  "  of  Lisbon 
in  the  Atlantic  (a  voyage  on  which  they  seem  to  have  visited 
Madeira  and  one  of  the  Canaries)  may  have  had  some  effect  in 
stimulating  the  later  ocean  enterprise  of  Christian  mariners;  but 
we  have  no  direct  evidence  of  this.  Idrisi's  Ptolemaic  leanings 
give  a  distinctly  retrograde  character  to  certain  parts  of  his 
work,  such  as  east  Africa  and  south  Asia;  and,  in  spite  of  the 
record  of  the  Lisbon  Wanderers,  he  fully  shares  the  common 
Moslem  dread  of  the  black,  viscous,  stormy  and  wind-sw^t 
waters  of  the  western  ocean,  whose  limits  no  one  knew,  and  over 
which  thick  and  peipetual  darkness  brooded.  At  the  same  time 
his  breadth  of  view,  his  dear  recognition  of  scientific  truths 
(such  as  the  roundness  of  tbe  world)  and  bis  wide  knowledge 
and  intelligent  application  of  preceding  work  (such  as  that  of 
Ptolemy,  Masudi  and  Al  Jayhani)  must  not  be  forgotten.  He 
also  preserves  and  embodies  a  considerable  amount  of  private 
and  q>ecial  information — espedally  as  to  Scandinavia  (in  whose 
delineation  he  far  surpasses  his  predecessors),  portions  of  the 
African  coast,  the  river  Niger  (whose  name  is  perhaps  first  to 
be  found,  aftn  Ptolemy's  doubtfid  Nigeir,  in  Idrisi),  portions 
of  the  African  coast,  Egypt,  Syria,  Italy,  France,  the  Adriatic 
shore-lands,  Germany  and  the  Atlantic  islands.  No  other 
Arabic  work  contains  a  larger  assc^tment  of  valuable  geographical 
facts;  unfortunatdy  the  place-names  are  often  illegible  or  hope- 
lessly corrupted  in  the  manuscripts.  Idrisi's  world-mtqi,  with 
all  its  shortcomings,  is  perhaps  the  best  product  of  that  strangely 
feeble  thing — ^the  Mahommedan  cartography  of  the  middle  ages. 

Bendes  the  Rojari,  Idrisi  wrote  another  work,  largdy  geo- 
graphical, cited  by  Abulfida  as  The  Book  of  Kingdoms,  but 
apparently  entitled  by  its  author  The  Gardens  of  Humanity 
and  the  Amusement  of  the  Soul.  This  was  composed  for  William 
the  Bad  (1154-1166),  son  and  successor  of  Roger  U.,  but  is 
now  lost.  He  likewise  wrote,  according  to  Ibn  Said,  on  Medica- 
ntenis,  and  composed  verses,  which  are  referred  to  by  the  Sicilian 
Mahommedan  poet  Ibn  Bashiun. 

Two  manuscripts  of  Idrisi  exist  in  the  Bibliothteue  Nationate, 
Paris,  and  other  two  in  the  Bodleian  Library,  Oxford.  One  of  the 
English  MSS.pbroughtfromEgyjit  by  Greaves,  is  illustrated  bvamap 
of  the  known  world,  and  by  thirty-three  sectional  maps  (for  each 

Eart  of  the  first  three  climates).  The  second  manuscript,  brought 
y  Pococke  from  Syria,  bears  the  date  of  a.h.  906,  or  a.d.  1500. 
tt  coi^sts  of  330  leaves,  and  is  illustrated  by  one  genera.!  and  seventy- 
seven  particular  ma^,  the  latter  consequently  including  all  the  parts 
of  every  climate.  The  general  map  was  published  by  Dr  Vincent  in 
his  Perifius  of  the  Erythraean  Sea.  A  copy  of  Idrisi's  work  in  the 
Eacorial  was  deBtroyed  by  the  fire  of  1671. 

An  epitome  of  Idrisi's  geography,  in  the  original  Arabic,  was 
printed,  with  many  errors,  m  1992  at  the  Medicean  press  in  Rome, 
from  a  MS.  preserved  in  the  Grand  Ducal  library  at  Florence 
(i7«  eeograpltia  unioerstUi.  HortiUus  eidtisiimus  .  .  .  >.  Even  the 
description  of  Mecca  is  here  omitted.    Pococke  supplied  it  ffo: 
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his  MS.  tn  many  bibliographica.1  works  this  impres^on  has  been 
wrongly  characterized  as  one  of  the  rarest  of  books.  In  i6ig  twu 
Maronite  scholars,  Gabriel  Sionita  and  Joannes  Hezronita,  published 
at  Paris  a  Latin  trandation  of  this  epitome  (Ceografkia  Nubiettsis, 
id  est,  accwaiisnma  lotivs  orbis  in  VIJ.  cUmata  dmsi  deseripUo). 
Besides  its  many  inaccuracies  of  detail,  this  edition,  by  its  uiuucky 
title  of  Nubian  Geography,  started  a  fresh  and  fundamental  error 
as  to  Idrisi's  origin;  this  was  founded  on  a  misreading  of  a  passage 
where  Idrisi  describes  the  Nile  passing  into  Egypt  through  Nubia — ■ 
not  "  terram  iiottram,"  as  this  version  gives,  but  "  terram  iUiui  " 
is  here  the  true  translation.  George  Hieronymus  Velschius,  a 
German  scholar,  had  prepared  a  copy  of  the  Arabic  original,  with 
a  Latin  translation,  which  he  purposed  to  have  illustrated  with  notes; 
but  death  interrupted  this  design,  and  his  manuscript  remains  in 
theuniversity  library  of  Jena.  Caairi  {Bib.Ar.Hisp.n.  13)  mentions 
that  he  had  determined  to  re-edit  this  work,  but  ne  appears  never 
to  have  executed  his  intention.  The  part  relating  to  Africa  was 
ably  edited  by  Johann  Melchior  Hartmann  {ConiTnentatio  de  geo- 
graphia  AJricae  Edrisiana,  Gottingen,  1791,  and  EdrisU  Africa, 
Gdttingen,  1796).  Here  are  collected  the  notices  of  each  region 
in  other  Moslem  writers,  so  as  to  form,  for  the  time,  a  fairly  complete 
body  of  Arabic  geography  as  to  Africa.  Hartmann  afterwards 
published  Idria's  Spain  [Hispania,  Marbury,  3  vols.,  1803-1818). 
An    (indifferent)    French    translation   of  the    whole   of    Idrisi's 


.. ...  „  e  voyages  issued  by  the  Paris  SociStfi  de 

Gtographie;  but  a  good  and  complete  edition  of  the  original  text  is 
still  a  desideratum.  A  number  of  Oriental  schidars  at  L^den  deter- 
mined in  1861  to  undertake  the  task.  Spain  and  western  Europe 
were  assigned  to  Dozy;  eastern  Europe  and  western  Asia  to  Engei- 
mann;  central  and  eastern  Asia  to  Defr^ery;  and  Africa  to 
dcGoeje.  The  first  portion  of  the  work  appeared  in  1866,  under  the 
title  of  DescripHan  de  I'Afrique  et  de  I'Espagne  par  Edrisi,  lexte  arabe, 
piMU  ante  wie  traductitm,  des  notes  et  an  glossaire  par  R.  Dosy  et 
.K.  J.  de  Ciw^e  (Leiden,  E.  J.  Brill,  i866);but  the  other  collaborators 
did  not  furnish  their  quota.  Other  parts  of  Idrisi's  work  have  been 
separately  edited;  e.g.  "  Spain  "  [Descripcion  de  EsOafia  de  .  .  . 
Aledris),  by  J.  A.  Cond£,  in  Arabic  and  Spanish  (Madrid,  1709); 
*■  Sicily  "  (Descrisione  deila  Siciiia  .  .  .  di  EUdris),  by  P.  D.  Magri 
and  F.  Tardia  (Palermo,  1764);  "  Italy  "  [IloHa  descriUa  net  "  libra 
delReRuggero,"  compilalo  da  Edrisi), hy  M..Amari  and  C.Schiaparelli, 
in  Arabic  and  Italian  (Rome,  1883);  "Syria"  (Syria  descripta  a 

. . .  El  EdrisuJ  . . . ),  by  E.  F.  C.  Rosenmliller,  in  Arabic  and  Latin, 
18S5,  and  {Idrisii  .  .  .  S:^ia),  by  J.  Gildemeister  (Bonn,  1885) 
(the  last  a  Beilage  to  vol.  viii.  of  the  Zeitschrifl  d.  deuts4h.  Paidslina- 
Vereins).  See  also  M.  Casiri,  Bibliotheca  Arabico-Hisfiana  Escuria- 
lensis  (a  vols.,  Madrid,  1760-1770);  V.  Lapis,  "  lariMi  notitiam 
terranim   Balticarura  ex  commerciis  Scandinavonim  et   Italorum 

.  .  .  ortam  esse  "  in  Atti  del  IV'  Cot^esso  internal,  degii  orienlaJiiU 
in  Fireme,  p.  395  {Florence,  1880);  R.  A.  Brandel  "  Om  och  ur  den 
arabiskegeografen Idrisi,"  iifajd.Q/Aami.  (Upsala,  1894).  (C.  R.  B.) 

IDUHABA  ('I&wfuita),  the  Greek  equivalent  of  Edom  (e^)<), 
a  territory  which,  in  the  works  of  the  Biblical  writers,  is  considered 
to  lie  S.E.  of  the  Dead  Sea,  between  the  land  of  Moab  and  the 
Gulf  of  Akaba.  Its  name,  which  is  connected  with  the  root 
meaning  "  red,"  is  probably  applied  in  reference  to  the  red 
sandstone  ranges  of  the  mountains  of  Petra.'  This  etymology, 
however,  is  not  certain.  The  apparently  theophorous  name 
Obed-Edom  (z  Sam.  vi.  10)  shows  that  Edom  is  the  name  of  a 
divinity.  Of  this  there  is  other  evidence;  a  Leiden  papyrus 
names  Etum  as  the  wife  of  the  Semitic  fire-god  Reshpu. 

The  early  history  of  Edom  is  hidden  in  darkness.  The 
Egyptian  references  to  it  are  few,  and  do  not  give  us  much 
light  regarding  its  early  inhabitants.  In  the  early  records  of 
the  Pentateuch,  the  country  is  often  referred  to  by  the  name 
of  Seir,  the  general  name  for  the  whole  range  of  mountains  on 
the  east  side  of  the  Jordan-Araba  depression  south  of  the  Dead 
Sea.  These  mountains  were  occupied,  so  early  as  we  can  find 
any  record,  by  a  cave-dwelling  aboriginal  race  known  as  Horites, 
who  were  smitten  by  the  much-discussed  king  Chedorlaomer 
(Gen.  liv.  6)  and  according  to  Deut.  ii.  22  were  driven  out  by 
the  Semitic  tribes  of  Esau's  descendants.  The  Horites  are  to 
us  little  more  than  a  name,  though  the  discovery  of  cave-dwellers 
of  very  early  date  at  Gezer  in  the  excavations  of  1902-1905  has 
enabled  us  to  form  some  idea  as  to  their  probable  culture-status 
and  physical  character. 

The  occupants  of  Edom  during  practically  the  whole  period 
of    Biblical    history  were  the  Bedouin  tribes  which   claimed 

'  A  curious  etymolof^l  speculation  connects  the  name  with  the 
story  of  Esau's  begging  for  Jacob's  pottage.  Gen.  xxv.  30. 


descent  through  Esau  from  Abraham,  and  were  acknowledged 
by  the  Israelites  (Deut.  xxiii.  7)  as  kin.  That  they  intermarried 
with  the  earlier  stock  is  suggested  by  the  passage  in  Gen. 
xxxvi.  3,  naming,  as  one  of  the  wives  of  Esau,  Oholibamah, 
daughter  of  Zibeon  the  Horite  (corrected  by  verse  30).  Among 
the  peculiarities  of  the  Edomites  was  government  by  certain 
officuls  known  as  o-pVn,'  which  the  English  versions  (by 
toodoseareminiscent^of  the  Vulgate  iifcu)  translate"  dukes." 
The  now  naturalized  word  "  sheikhs  "  would  be  the  exact  roider- 
ing.  In  addition  to  this  Bedouin  organization  there  was  the 
curious  institution  of  an  elective  monarchy,  some  frf  ^ose  kings 
arecataloguedinGen.xzxvi.  31-39  and  i  Chron.  i.  43-54.  These 
kings  reigned  at  some  date  anterior  to  the  time  of  Saul.  No 
deductions  as  to  their  chronology  can  be  based  on  the  silence 
regarding  them  in  Moses'  song,  Exodus  xv.  ij.  There  was  a 
king  in  Edom  (Num.  xz.  14)  who  refused  passage  to  the  Israelites 
in  their  wanderings. 

The  history  of  the  relations  of  the  Edomites  and  Israelites 
may  be  briefly  summarized.  Saul,  whose  chief  herdsman, 
Doeg,  wasanEdoniite(i  Sam.  zxi.  7),  fought  successfully  against 
them  (i  Sam.  ziv.  47).  Joab  (i  Kings  xi.  16}  or  Abishai,  as  his 
deputy(iChron.xviii.  II,  13),  occupied  Edom  for  six  months  and 
devastated  it;  it  was  garrisoned  and  permanently  held  by  David 
(3  Sam.  viii.  14).  But  a  refugee  named  Hadad,  who  escaped 
as  a  child  to  Egypt  and  grew  up  at  the  court  of  the  Egyptian 
king,  returned  in  Solomon's  reign  and  made  a  aeries  of  reprisal 
raids  on  the  Israelite  territory  (i  Kings  xi.  14).  This  did  not 
prevent  Solomon  introducing  Edomites  into  his  harem  (i  Kings 
xi.  i)  and  maintaining  a  navy  at  Ezion-geber,  at  the  head  of 
the  Gulf  of  Akaba  (i  Kings  ix.  a6).  Indeed,  imtil  the  time  of 
Jehoram,  when  the  land  revolted  (3  Kings  viii.  30,  33),  Ekiom 
was  a  dependency  of  Judab,  ruled  by  a  viceroy  (i  Kings  xzii. 
47).  An  attempt  at  recovering  their  independence  was  tempor- 
arily quelled  in  a  campaign  by  Amaziab  (z  Kings  xiv.  7],  and 
Azariah  his  successor  was  able  to  renew  the  sea  trade  of  the  Gulf 
of  Akaba  (2  Kings  xiv.  33)  which  had  probably  languished  since 
the  wreck  of  Jehoshqphat's  ships  (i  Kings  xvii,  48);  but  the 
ancient  kingdom  had  been  re-established  by  the  rime  of  Ahaz, 
and  the  king's  name,  Kansh-Malak,  is  recorded  by  Tiglath 
Pileser.  He  made  raids  on  the  territory  of  Judah  (a  Chron. 
xxviii.  17).  The  kingdom,  however,  was  shortlived,  and  it  was 
soon  absorbed  into  the  vassalage  of  Assyria. 

The  later  history  of  Edom  is  curious.  By  the  constant  west- 
ward pressure  of  the  eastern  Arabs,  which  (after  the  restraining 
force  of  the  great  Mesopotamian  kingdoms  was  weakened) 
assumed  irresistible  strength,  the  ancient  Edomites  were  forced 
across  the  Jordan-Araba  depression,  and  mtb  their  name 
migrated  to  the  south  of  western  Palestine.  In  i  Maccabees 
V.  65  we  find  them  at  Hebron,  and  this  is  one  of  the  first  indica- 
tions that  we  discover  of  the  cis-Jordanic  Idumaea  of  Josephus 
and  the  Talmud. 

Josephus  used  the  name  Idumaea  as  including  not  only 
Gobalitis,  the  original  Mount  Seir,  but  also  Amalekitis,  the  land 
of  Amalek,  west  of  this,  and  Akrabatine,  the  ancient  Acrabbim, 
S.W.  o£  the  Dead  Sea.  In  War  IV.  viii.  i,  he  mentions  two 
villages  "  in  the  very  midst  of  Idumaea,"  named  Betaris  and 
Caphartobas.  The  first  of  these  is  the  modem  Beit  Jibrin 
(see  Eleuthebopolis),  the  second  is  TuffOh,  near  Hebron. 
Jerome  describes  Idumaea  as  extending  from  Beit  Jibrin  to 
Petra,  and  ascribes  the  great  caves  at  the  former  place  to  cave- 
dwdlers  like  the  aboriginal  Horites.  Ptolemy's  account  presents 
us  with  the  last  stage,  in  which  the  name  Idumaea  is  entirely 
restricted  to  the  cis-Jordanic  district,  and  the  old  trans- Jordanic 
region  is  absorbed  in  Arabia. 

The  Idumaean  Antipater  was  appointed  by  Julius  Caesar 
procurator  of  Judaea,  Samaria  and  Galilee,  as  a  reward  for 
services  rendered  against  Pompey,  He  was  the  father  of  Herod 
the  Great,  whose  famUy  thus  was  Idumaean  in  origin.  (See 
Palestine.)  (R.  A.  S.  M.) 

•  The  same  word  is  used  in  the  anonymous  prophecy  incorporated 
in  the  book  of  Zachariah  (xii.  5),  and  in  one  or  two  other  pbces  as 
well,  of  H^ew  leaders. 
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IDUH.  or  b)T7NA,  in  ScandiDavian  mythology,  the  goddess 
<A  youth  aod  spring.  She  was  daughter  of  the  dwarf  Svald  and 
wife  of  Bragi.  She  was  keeper  of  the  golden  apples,  the  eating 
of  which  preserved  to  the  gods  their  eternal  youth.  Loki, 
the  evil  spirit,  kidnapped  her  and  the  apples,  but  was  forced 
by  the  gods  to  restore  her  liberty,  Idun  personifies  the  year 
between  March  and  September,  and  her  myth  represents  the 
annual  imprisonment  of  spring  by  winter. 

IDTL,  or  Idyll  (Gr,  ttSiXKiov,  a  descriptive  piece,  from  ddoi, 
a  shape  or  style;  Lat.  idyllium},  a  short  poem  of  a  pastoral 
or  rural  character,  in  which  something  of  the  element  of  land- 
scape is  preserved  or  felt.  The  earliest  commentators  of  anti- 
quity used  the  term  to  designate  a,  great  variety  of  brief  and 
homely  poems,  in  which  the  description  of  natural  objects  was 
introduced,  but  the  pastoral  idea  came  into  existence  in  con- 
oesion  with  the  Alexandrian  school,  and  particularly  with  Theo- 
critus, Bion  and  Moschus,  in  the  3rd  century  before  Christ. 
It  appears,  however,  that  dSliXhop  was  not,  even  then,  used 
consciously  as  the  name  of  a  form  of  verse,  but  as  a  diminutive 
of  dSot,  and  merely  signified  "  a  little  piece  in  the  style  of " 
whatever  adjective  might  follow.  Thus  the  idyls  of  the  pastoral 
poets  were  dSOWia  alTn>\iKii,  little  pieces  in  the  goatherd 
style.  We  possess  ten  of  the  so-called  "  Idyls  "  of  Theocritus. 
and  these  are  the  type  from  which  the  popular  idea  of  this  kind 
of  poem  is  taken.  But  it  is  observable  that  there  is  nothing  in 
the  technical  character  of  these  ten  very  diverse  pieces  which 
leads  us  to  suppose  that  the  poet  intended  them  to  be  regarded  as 
typical.  In  fact,  if  he  had  been  asked  whether  a  poem  was  or 
was  not  an  idyl  he  would  doubtless  have  been  unable  to  com- 
prehend the  question.  As  a  matter  of  fact,  the  first  of  his 
poems,  the  celebrated  "  Dirge  for  Daphnia,  "  has  become  the 
prototype,  not  of  the  modem  idyl,  but  of  the  modern  elegy, 
and  the  not  less  famous  "  Festival  of  Adonis  "  is  a  realistic 
mime.  It  was  the  sis  little  epical  romances,  if  they  may  be  so 
called,  which  started  the  conception  of  the  idyl  of  Theocritus. 
It  must  be  remembered,  however,  that  there  is  nothing  in 
ancient  literature  which  justifies  the  notion  of  a  form  of  verse 
recognized  as  an  "idyl."  In  the  4th  century  after  Christ 
the  word  seems  to  have  become  accepted  in  Latin  as  covering 
short  descriptive  poems  of  very  diverse  characters,  for  the 
early  MSS.  of  Ausonius  contain  a  section  of  "  Edyllia,"  which 
embraces  some  of  the  most  admirable  of  the  mbcellaneous 
pieces  of  that  writer.  But  that  Ausonius  himself  called  his 
poems  "  idyls  "  is  highly  doubtful.  Indeed,  it  is  not  certain 
that  the  heading  is  not  a  mistake  for  "  Epyllia."  The  word 
was  revived  at  the  Renaissance  and  applied  rather  vaguely 
to  Latin  and  Greek  imitations  of  Theocritus  and  of  Virgil.  It 
was  also  applied  to  modem  poems  of  a  romantic  and  pastoral 
character  published  by  such  writers  as  Tasso  in  Italy,  Monte- 
mayor  in  Portugal  and  Ronaard  in  French.  In  1658  the  English 
critic,  Edward  Phillips,  defined  an  "  idyl  "as  "a  kind  of 
eclogue,"  but  it  was  seldom  used  to  describe  a  modem  poem. 
Mme  Deshouli^es  published  a  series  of  seven  Idylles  in  1675, 
and  Boileau  makes  a  vague  reference  to  the  form.  The  senti- 
mental German  idyls  of  Salomon  Gessner  (in  prose,  1758)  and 
Voss  (in  hexameters,  1800)  were  modelled  on  Theocritus. 
Goethe's  Alexis  nnd  Dora  is  an  idyl.  It  appears  that  the  very 
general  use,  or  abuse,  of  the  word  in  the  second  half  of  the 
19th  century,  both  in  English  and  French,  arises  from  the 
popularity  of  two  works,  curiously  enough  almost  identical  in 
date,  by  two  eminent  and  popular  poets.     The  Idylles  hlroiqucs 

(1858)  of  Victor   de    Laprade    and    the   Idylls    of  the    King 

(1859)  of  Tennyson  enjoyed  a  success  in  either  country  which 
led  to  a  wide  imitation  of  the  title  among  those  who  had, 
perhaps,  a  very  inexact  idea  of  its  meaning.  Among  modern 
Germans,  Berthold  Auerbach  and  Jeremias  Gotthelf  have  been 
prominent  as  the  composers  of  sentimental  idyb  founded  on 
anecdotes  of  village-life.  On  the  whole,  it  is  impossible  to  admit 
that  the  idyl  has  a  place  among  definite  literary  forms.  Its 
character  is  vague  and  has  often  been  purely  sentimental,  and 
our  conception  of  it  is  further  obscured  by  the  fact  that  though 
the  noun  carries  no  bucolic  idea  with  it  in  English,  the  adjective 


{"idyllic  ")  has  come  to  be  synonymous  with  pastoral  and 
rustic.  (E.  G.) 

IFPLAND,  AUQ08T  WILHELH  (1759-1814),  German  actor 
and  dramatic  author,  was  bora  at  Hanover  on  the  igtb  of  April 
1759.  His  father  intended  his  son  to  be  a  clergyman,  but  the 
boy  preferred  the  stage,  and  at  eighteen  ran  away  to  Gotha 
in  order  to  prepare  himself  for  a  theatrical  career.  He  was 
fortunate  enough  to  receive  instmcdon  from  Hans  Ekhof,  and 
made  such  rapid  progress  that  fae  was  able  in  1779  to  accept 
an  engagement  at  the  theatre  in  Mannheim,  then  rising  into 
prominence.  He  soon  stood  high  in  his  profession,  and  extended 
his  reputation  by  frequently  playing  in  other  towns.  In  1796 
he  settled  in  Berlin,  where  he  became  director  of  the  national 
theatre  of  Prussia;  and  in  1811  be  was  made  general  director 
of  all  representations  before  royalty.  Iffland  produced  the 
classical  works  of  Goethe  and  Sdiiller  with  conscientious  care; 
but  he  had  little  understanding  for  the  drama  of  the  romantic 
writers.  The  form  of  play  in  which  he  was  most  at  home,  both 
as  actor  and  playwright, was  the  domestic  drama, the  sentimental 
play  of  everyday  life.  His  works  are  almost  entirely  destitute 
of  imagination;  but  they  display  a  thorough  mastery  of  the 
technical  necessities  of  the  stage,  and  a  remarkable  power  of 
devising  effective  situations.  His  best  characters  are  simple 
and  natural,  fond  of  domestic  life,  but  too  much  given  to  the 
utterance  of  sentimental  commonplace.  His  best-known  plays 
are  Die  Jdger,  Dietutpfiickt,  Die  AdvokaUn,  Die  MUndel  and 
Die  Hagestoken.  Iffland  was  also  a  dramatic  critic,  and  German 
actors  place  high  value  on  the  reasonings  and  hints  respecting 
their  art  in  his  Almanack  jiir  Theater  und  Theoterfreunde.  In 
1798-1802  he  issued  his  Dramatischen  Werke  in  16  volumes,  to 
which  he  added  an  autobiography  (Heine  theairalische  Laafbahn). 
In  1807-1809  Mand  brought  out  two  volumes  of  Neue  drama- 
liscke  Werke.  Selections  from  his  writings  were  afterwards 
published,  oneinii(Leipzig,i827-i833), the  other  in  lovolumes 
(Leipzig,  1844.,  and  again  i860).  Aa  an  actor,  he  was  conspicuous 
for  bis  briltiant  portrayal  of  comedy  parts.  His  fine  gentlemen, 
polished  men  of  the  wc«ld,  and  distinguished  princes  were 
models  of  perfection,  and  showed  none  of  the  traces  of  elaborate 
study  which  were  noticed  in  his  interpretation  of  tragedy. 
He  especially  excelled  in  presenting  those  types  of  middle-class 
life  which  appear  in  his  own  comedies.  Iffland  died  at  Berlin 
on  the  sand  of  September  1814.  A  bronze  portrait  statue  of 
him  was  erected  in  front  of  the  Mannheim  theatre  in  1864. 

See  K.  Duncker,  JMand  in  seinen  Sckrifien  als  KUnsUer,  Lebrer, 
und  Direktor  der  Beriitrer  Buhne  (1859);  W.  Koffka,  IMaiid  und 
Dalberg  (1865);  and  Lampe,  Studien  ilber  Iffland  als  Dratnatiker 
(Celle,  1899).  Iffland's  interesting  autobiography,  Meine  theatra- 
lische  Laufbakn,  was  republished  by  H.  Holstein  in  1885. 

IGLAU  (Czech  J^ttava),  a  town  of  Austria,  in  Moravia, 
56  m.  N.W.  of  Brilnn  by  rail.  Pop.  (1900)  24,387,  of  whom 
4200  are  Czechs  and  the  remainder  Germans.  Iglau  is  situated 
on  the  Iglawa,  dose  to  the  Bohemian  frontier,  and  b  one  of  the 
oldest  towns  in  Moravia,  being  the  centre  of  a  German-speaking 
enclave.  Among  the  principal  buildings  are  the  churches  of  St 
Jakob,  St  Ignatius,  St  John  and  St  Paul,  the  town-hall,  and  the 
barracks  formed  from  a  monastery  suppressed  under  the  emperor 
Joseph  n.  There  is  also  a  fine  cemetery,  containing  some 
remarkable  monuments.  It  has  the  principal  tobacco  and  cigar 
factory  of  the  state  monopoly,  which  employs  about  2500  hands, 
and  has  besides  a  large  and  important  textile  and  glass  industry, 
corn  and  saw-mills,  pottery  and  brewing.  Fairs  are  periodically 
held  in  the  town;  and  the  trade  in  timber,  cereab,  and  linen  and 
woollen  goods  is  generally  brisk, 

Iglau  is  an  old  mining  town  where,  according  to  legend,  tbe 
silver  mines  were  worked  so  early  as  799.  King  Ottakar  I. 
(1198-1230)  established  here  a  mining-office  and  a  mint.  At  a 
very  early  date  it  enjoyed  exceptional  privileges,  which  were 
confirmed  by  King  Wenceslaus  I.  in  the  year  iijo.  The  town- 
hall  contains  a  coUection  of  municipal  and  mining  laws  dating 
asfarbackasisSg.  Atlglau.onthesthofjuty  1436, the  treaty  was 
made  with  the  Hussites,  by  which  the  emperor  Sigismund  was 
acknowledged  king  of  Bohemia.    A  granite  ^ctdumn  near  the 
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town  marks  the  spot  where  Ferdinaiid  I.,  in  1517,  swore  fidelity 
to  the  Bohemian  states.  During  the  Thirty  Years'  War  Iglau  was 
twice  captured  by  the  Swedes.  In  174a  it  fell  into  the  hands  of 
the  Prussians,  and  in  December  i8oj  the  Bavarians  under 
Wrede  were  defeated  near  the  town. 

IGLBSIASi  a  town  aad  episcopal  see  of  Sardinia  in  the  province 
of  Cagliari,  from  which  it  is  34  m.  W.N.W.  by  rail,  6ao  ft.  above 
sea-level.  Pop.  (1901)  10,436  (town),  30,874  (commune).  It 
is  finely  situated  among  the  mountains  in  the  S.W.  portion 
of  the  island,  and  is  chiefly  important  as  the  centre  of  a  mining 
district;  it  has  a  government  school  for  mining  engineers. 
The  minerals  are  conveyed  by  a  small  railway  via  Monteponi 
(with  its  large  lead  and  zinc  mine)  to  Portovesme  (15  m.  S.W. 
of  Iglesias  in  the  sheltered  gulf  of  Carloforte),  near  Portoscuso, 
where  they  are  shipped.  The  total  amount  of  the  minerals 
extracted  in  Sardinia  in  1905  was  170,336  tons  and  their  value 
£765,054  (chiefly  consisting  of  99,749  tons  of  calamine  zinc, 
36,051  of  blende  zinc,  24,798  tons  of  lead  and  15,439  tons  of 
lijpiite}:  the  greater  part  of  them — 118,009  tois — ^was  exported 
from  Portoscuso  by  sea  and  most  of  the  rest  from  Cagliari,  the 
zinc  going  mainly  to  Antwerp,  and  in  a  less  proportion  to 
Bordeaux  and  Dunkirk,  while  the  lead  is  sent  to  Pertusola 
near  Spezia,  to  be  smelted.    At  Portoscuso  is  also  a  tunny 

The  cathedral  of  Iglesias,  built  by  the  I^sans,  has  a  good 
facade  (restored);  the  interior  is  late  Spanish  Gothic.  San 
Francesco  b  a  fine  Gothic  church  with  a  gallery  over  the  entrance, 
while  Sta  Chiaia  and  the  church  of  the  Capuchins  (the  former 
dating  from  1285)  show  a  transition  between  Romanesque  and 
Gothic.  The  battlemented  town  walls  are  well  preserved  and 
picturesque;  the  castle,  built  in  1325,  now  contains  a  glass 
factory.  The  church  of  Nostra  Signora  del  Buon  Cammino 
above  the  town  (1080  ft.)  commands  a  fine  view. 

IQHATIEV,  HICHOLAS  PAVLOVICH,  Codnt  (1S32-1908), 
Russian  diplomatist,  was  bom  at  St  Petersburg  on  the  39th  of 
January  1832.  His  father.  Captain  Paul  Ignatiev,  had  been 
taken  into  favour  by  the  tsar  Nicholas  I.,  owing  to  his  fidelity 
on  the  occasion  of  the  military  conspiracy  in  1835;  and  the 
grand  duke  Alexander  (afterwards  tsar)  stood  sponsor  at  the 
boy's  baptism.  At  the  age  of  seventeen  he  became  an  officer 
of  the  Guards.  His  diplomatic  career  began  at  the  congress 
of  Paris,  after  the  Crimean  War,  where  he  took  an  active  part 
as  nulitary  attach£  in  the  n^otiations  regarding  the  rectification 
of  the  Russian  frontier  on  the  Lower  Danube.  Two  years 
later  (1858)  he  was  sent  with  a  small  esa>rt  on  a  dangerous 
mission  to  Khiva  and  Bokhara.  The  khan  of  Khiva  l^d  a  plan 
for  detaining  him  as  a  hostage,  but  he  eluded  the  danger  and 
returned  safely,  after  concluding  with  the  khan  of  Bokhara  a 
treaty  of  friendship.  His  next  diplomatic  exploit  was  in  the 
Far  East,  as  plenipotentiary  to  the  court  of  Peking.  When  the 
Chinese  government  was  terrified  by  the  advance  of  the  Anglo- 
French  expedition  of  i860  and  the  burning  of  the  Summer 
Palace,  he  worked  on  their  fears  so  dexterously  that  he  obtained 
for  Russia  not  only  the  left  bank  of  the  Amur,  the  original 
object  of  the  mission,  but  also  a  large  extent  of  territory  and 
sea-coast  south  of  that  river.  This  success  was  supposed  to 
prove  his  capacity  for  dealing  with  Orientals,  and  paved  his  way 
to  the  post  of  ambassador  at  Constantinople,  which  he  occupied 
from  1864  till  1877.  Mere  his  chief  aim  was  to  liberate  from 
Turkish  domination  and  bring  under  the  influence  of  Russia 
the  Christian  nationaliries  in  general  and  the  Bulgarians  ia 
particular.  His  restless  activity  in  this  field,  mostly  of  a  semi- 
official and  secret  character,  culminated  in  the  Russo-Turkish 
war  of  1877-1878,  at  the  dose  of  which  he  negotiated  with  the 
Turkish  plenipotentiaries  the  treaty  of  San  Stefano.  As  the 
war  which  he  had  done  so  much  to  bring  about  did  not  eventually 
secure  for  Russia  advantages  commensurate  with  the  sacrifices 
involved,  he  fell  into  disfavour,  and  retired  from  active  service. 
Shortly  after  the  accession  of  Alexander  HI.  in  1881,  he  was 
appointed  minister  of  the  interior  on  the  understanding  that  he 
would  carry  out  a  narionalist,  reactionary  policy,  but  his  shifty 
ways  and  his  administrarive  incapacity  so  displeased  his  imperial 


master  that  be  was  dismissed  in  the  following  year.  After  that 
time  he  exercised  no  important  influence  in  public  afiairs.  He 
died  on  the  3rd  of  July  190S, 

IQHATIVS  ('lyvdruK),  bishop  of  Anrioch,  one  of  the  "  Apos- 
tolic Fathers."  No  one  connected  with  the  history  of  the  early 
Christian  Church  is  more  famous  than  Ignatius,  and  yet  among 
the  leading  churchmen  of  the  time  there  is  scarcely  one  about 
whose  career  we  know  so  little.  Our  only  trustworthy  infor- 
mation is  derived  from  the  letters  which  he  wrote  to  various 
churches  on  his  last  journey  from  Antioch  to  Rome,  and  from 
the  short  epistle  of  Polycarp  to  the  IHiilippians.  The  earlier 
patristic  writers  seem  to  have  known  no  more  than  we  do. 
Irenaeus,  for  instance,  gives  a  quotation  from  his  Epistle  to 
the  Romans  and  does  not  appear  to  know  (or  if  he  knew  be 
has  forgotten)  the  name  of  the  author,  since  be  describes  him 
(Adv.  haer.  v.  a8.  4)  as  "  one  of  those  belonging  to  us  "  {ra  ruv 
iniertpuv).  If  Eusebius  possessed  any  knowledge  about  IgnaUus 
apart  from  the  letters  he  never  reveals  it.  Tlie  only  shred  of 
extra  information  which  he  gives  us  is  the  statement  that 
Ignatius  "  was  the  second  successor  of  Peter  in  the  bbhopric 
of  Antioch  "  {EccUs.  hist.  ill.  36).  Of  course  in  later  times 
a  cloud  of  tradition  arose,  but  none  of  it  bears  the  least  evidence 
of  trustworthiness.  The  martytologles,  from  which  the  account 
of  his  martyrdom  that  used  to  appear  in  uncritical  church 
histories  is  taken,  are  full  of  anachronisms  and  impossibiliries. 
"Hiere  are  two  main  types — the  Roman  and  the  Syrian — out 
of  which  the  others  are  compounded.  Tliey  contradict  each 
other  in  many  points  and  even  their  own  statements  in  different 
places  are  sometimes  quite  irreconcilable.  Any  truth  that 
the  narrative  may  contain  is  hopelessly  overlaid  with  fiction. 
We  are  therefore  limited  to  the  Epistles  for  our  information, 
and  before  we  can  use  even  these  we  are  confronted  with  a  most 
complex  crirical  problem,  a  problem  which  for  ages  aroused 
the  most  bitter  controversy,  but  which  happily  now,  th^n^" 
to  the  labours  of  Zahn,  Lightfoot,  Hamack  and  Funk,  may  be 
said  to  have  reached  a  satisfactory  solution. 

I.  The  Problem  of  the  Three  Recensions. — The  Ignatian 
problem  arises  from  the  fact  that  we  possess  three  different 
recensions  of  the  Epistles,  (a)  The  short  recension  (often  called 
the  Vossian)  contains  the  letters  to  the  Ephesians,  Magnesians, 
Trallians,  Romans,  Philadelphians,  Smymaeans  and  to  Poly- 
carp. This  recension  was  derived  in  its  Creek  form  from  the 
famous  Medicean  MS.  at  Florence  and  first  published  by  Vossius 
in  1646  (see  Theol.  LiteraluneitMng,  1906,  596  f.,  for  an  early 
papyrus  fragment  in  the  Berlin  Museum,  containing  Ad  Smym, 
ai.  fin.  xii.  init.).  In  the  Medicean  MS.  the  Epistle  to  the  Romans 
is  missing,  but  a  Greek  version  of  this  epistle  was  discovered 
by  Ruinart,  embedded  in  a  marlyrium,  in  the  National  Library 
at  Paris  and  published  in  1689.  There  are  also  (i)  a  Latin 
version  made  by  Robert  Grosseteste,  bishop  of  Lincoln,  about 
1350,  and  published  by  Ussher  in  1644 — two  years  before  the 
Vossian  edition  speared;  (3)  an  Armenian  version  which 
was  derived  from  a  Syriac  not  earlier  than  the  5th  century 
and  published  at  Constantinople  in  1783;  (3)  some  fragments 
of  a  Syriac  version  published  in  Cureton's  edition  of  IgnaUus; 
(4)  fragments  of  a  Coptic  version  first  published  in  Lightfoot's 
work  (ii.  859-883).  (6)  The  long  recension  amtaiia  the  seven 
Epistles  mentioned  above  in  an  expanded  form  and  several 
additional  letters  besides.  The  Greek  form  of  the  recension, 
which  has  been  preserved  in  ten  MSS.,  has  thirteen  letters, 
the  additional  ones  being  to  the  Tarsians,  the  Phili^^ians, 
the  Antiochians,  to  Hero,  to  Mary  of  Cassobola  and  a  letter 
of  Mary  to  Ignatius.  TheLatinfonn,of  whichtherearc  thirteen 
extant  MSS.,  omits  the  letter  of  Mary  of  Cassobola,  but  adds 
to  the  list  the  Laus  Heronis,  two  Epistles  to  the  apostle  John, 
one  to  the  Virgin  Mary  and  one  from  Mary  to  Ignarius.  (1:)  The 
Syriac  or  Curetonian  recension  contains  only  three  Epistles, 
viz.  to  Polycarp,  to  the  Romans,  and  to  the  Ephesians,  and 
these  when  compared  with  the  same  letters  in  the  short  and 
long  recensions  are  found  to  be  considerably  abbreviated.  The 
Syriac  recension  was  made  by  William  Cureton  in  1845  from 
three  Syriac  MSS.  which  had  recently  been  brou^t  from 
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Nitrion  desert  and  deposited  in  the  British  Museum.  One 
of  these  MSS.  belongs  to  the  6th  century,  the  other  two  are 
later.  Summed  up  in  a  word,  theref(»e,  the  Ignatian  problem 
is  this:  which  of  these  three  lecensions  (if  any)  represents  the 
actual  work  of  Ignatius  7 

II.  History  oj  the  CoiUroversy. — The  history  of  the  controversy 
may  be  divided  into  three  periods:  (a)  up  to  the  discovery 
of  the  short  recen^on  in  r546;  (i)  between  1646  and  the, dis- 
covery of  the  Syriac  recension  in  r845;  (c)  trom  r84S  to  the 
present  day.  In  the  first  stage  the  controversy  was  theologicai 
rather  than  critical.  The  Refoimation  raised  the  question  as 
to  the  authority  of  the  papacy  and  the  hierarchy.  Roman 
CathoUc  scholars  used  the  interpolated  Ignatian  Epistles  very 
freely  in  their  defence  and  derived  many  of  their  arguments 
from  them,  while  Protestant  scholars  threw  discredit  on  these 
Epistles.  The  Magdeburg  cxntuiiators  expressed  the  gravest 
doubta  as  to  their  genuineness,  and  Calvin  detjared  that ' '  nothing 
was  more  foul  than  those  fairy  tales  (natniii)  published  under 
the  name  of  Ignatius!"  It  should  be  stated,  however,  that 
one  Roman  Catholic  scholar,  Denys  Petau  (Petavius),  admitted 
that  the  letters  were  interpolated,  while  the  Protestant  Vedelius 
acknowledged  the  seven  letters  mentioned  by  Eusebiua.  In 
England  the  Ignatian  Epistles  took  an  important  place  in  the 
episcopalian  controversy  in  tlie  i7tb  century.  Their  genuineness 
was  defended  by  the  leading  AngUcan  writers,  e.g.  Wbitgift, 
Hooker  arui  Andrewes,  and  vigorously  challenged  by  Dissenters, 
e.g.  the  five  Presbyterian  ministers  who  wrote  under  the  name 
of  Smectymnuus  and  John  MOton.'  The  second  period  is 
marked  by  the  recognirion  of  the  superiority  of  the  Vossian 
recension.  This  was  speedily  demonstrated,  though  some 
attempts  were  made,  notably  by  Jean  Morin  or  Morinus  (about 
1656),  Whiston  (in  1711)  and  Meier  (in  r836),  to  resuscitate 
the  long  recension.  Many  Protestants  still  maintained  that 
the  new  recension,  Uke  the  old,  was  a  forgery.  The  chief  attack 
came  from  Jean  Daillf,  who  in  his  famous  work  (1666]  drew  up 
no  fewer  than  sixty-six  objections  to  the  genuineness  of  the 
Ignatian  literature.  He  was  answered  by  Pearson,  who  in  his 
VindUiat  epiatolamm  S.  Ignalii  (1672)  completely  vindicated 
the  authenticity  of  the  Vossian  Epistles.  No  further  attack 
of  any  inq>ortance  was  made  till  the  lime  of  Baur,  who  like 
Daill£  rejected  both  recensions.  In  the  third  stage — inaugurated 
in  1845  by  Cureton's  work — the  controversy  has  ranged  round 
the  relative  claims  of  the  Vossian  and  the  Curetonian  recensions. 
Scholars  have  been  divided  into  three  camps,  viz.  (r)  those 
who  followed  Cureton  in  maintaining  that  the  three  Syriac 
Epistles  alone  were  the  genuine  work  of  Ignatius.  Among 
them  may  be  mentioned  the  names  of  Bunsen,  A.  Ritschl, 
R.  A.  Lipsius,  £,  de  Pressens^,  H.  Ewald,  Mihnan,  Bohringer. 

(3)  Those  who  accepted  the  genuineness  of  the  Vossian  recension 
and  regarded  the  Curetonian  as  an  abbreviation  of  it,  e.g. 
Petermann,  Denzinger,  Uhlhom,  Merx,  and  in  more  recent  times 
Th.  Zahn,  J.  B.  Lightfoot,  Ad.  Hamack  and  F.  X.  Funk.  (3) 
Those  who  denied  the  autheittidty  of  both  recensions,  e.g.  Baur 
and  Hilgenfeld  and  in  recent  times  van  Manen,*  Volter'  and 
van  Loon.'  The  result  of  more  than  half  a  century's  discussion 
has  been  to  restore  the  Vossian  recension  to  the  premier  position. 

III.  Tki  Origin  oj  the  Long  Recension.- — The  arguments 
against  the  genuineness  of  the  long  recension  are  decisive. 
(i)  It  conflicts  with  the  statement  of  Eusebius.  {a)  The  first 
trace  of  its  use  occurs  in  Anastaaius  of  Antioch  (a.d.  598)  and 
Stephen  Gobarus  (c.  575-600),  (3)  The  ecclesiastical  system 
of  the  letters  implies  a  date  not  earher  than  the  4th  century. 

(4)  The  recension  has  been  proved  to  be  dependent  on  the 
Apostolical  Constitutions,  (s)  The  doctrinal  atmosphere  imphes 
the  existence  of  Arian  and  Apollinarian  heresies.  (6)  The 
added  passages  reveal  a  difference  in  style  which  stamps  them 
at  once  as  interpolations.    There  are  several  different  theories 

'In  his  short  treatise  "Of  Prelatical  Episcopacy,"  works  iil. 
p.  72  (Pickering,  iSsr). 

•  TTieologisch.  Tijdichr^  (1S93),  625-633. 

*lb.  (teae)  r  14-136;  Dit  Ignatianisehtn  Britfe  (1S93). 
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with  regard  to  the  origin  of  the  recension.  Some,  e.g.  Lcderc, 
Newman  and  Zahn,  think  that  the  writer  was  an  Arian  and  that 
the  additions  were  made  in  the  interest  of  Arianism.  Funk, 
on  the  other  hand,  regards  the  writer  as  an  ApoUinarian.  Light- 
foot  exposes  both  views  and  suggests  that  it  is  better  "  to  coD' 
ceive  of  him  as  writing  with  a  conciliatory  aim." 

IV.  TheObjeclions  to  Uk  Curetonian  Recension. — The  objections 
to  the  Syriac  recension,  though  not  so  decisive,  are  strong 
enough  to  carry  conviction  with  them,  (i)  We  have  the  express 
statement  of  Eusebius  that  Ignatius  wrote  seven  Epistles. 
(3)  There  are  statements  in  Polycarp's  Epistle  which  catmot 
be  explained  from  the  three  Syriac  Epistles.  (3)  The  <»nitted 
portions  are  proved  by  Lightfoot  after  an  elaborate  analysb  to 
be  written  in  the  same  style  as  the  rest  of  the  epistles  and  could 
not  therefore  have  been  later  interpolations.  (4)  The  Cure- 
tonian letters  are  often  abrupt  and  broken  and  show  signs  of 
abridgment.  (5)  The  discovery  of  the  Armenian  version  proves 
the  existence  of  an  earlier  Syriac  recension  corresponding  to 
the  Vossian  of  which  the  Curetonian  may  be  an  abbreviation. 
It  seems  impossible  to  account  for  the  origin  of  the  Curetonian 
recension  on  theological  grounds.  The  theory  that  the  abridg- 
ment was  made  in  the  interests  of  Eutychianism  or  Mono- 
physitism  cannot  be  substantiated. 

V.  The  Date  and  Genuineness  of  the  Vossian  Epistles. — We  are 
left  therefore  with  the  seven  Epistles.  Are  they  the  genuine 
work  of  Ignatius,  and,  if  so,  at  what  date  were  they  written!* 
The  main  objections  are  as  follows:  (i)  The  conveyance  of  a 
condemned  prisoner  to  Rome  to  be  put  to  death  in  the  amphi- 
theatre is  unlikely  on  historical  grounds,  and  the  route  taken 
is  improbable  for  gec^aphical  reasons.  This  objection  has  very 
little  soUd  basis.  (2)  The  heresies  against  which  Ignatius 
contends  imply  the  rise  of  the  later  Gnostic  and  Docetic  sects. 
It  is  quite  certain,  however,  that  Docetism  was  in  existence  in 
the  rst  century  (cf.  i  John),  while  many  of  the  principles  of 
Gnosticism  were  in  vogue  long  before  the  great  Gnostic  sects 
arose  (cf.  the  Pastoral  Epistles).  There  is  nothing  in  Ignatius 
which  impUes  a  knowledge  of  the  teaching  of  Basihdes  or 
Valentinus.  In  fact,  as  Hamack  says:  "No  Christian  writer 
after  140  could  have  described  the  false  teachers  in  the  way  that 
Ignatius  does."  (3)  The  ecclesiastical  system  of  Ignatius  is 
too  developed  to  have  arisen  as  early  as  the  time  of  Trajan. 
At  first  sight  this  objection  seems  to  be  almost  fataL  But  we 
have  to  remember  that  the  bishops  of  Ignatius  are  not  bishops 
in  the  modem  sense  of  the  word  at  all,  but  simply  pastors  of 
churches.  They  are  not  mentioned  at  aU  in  two  Epistles,  viz. 
Romans  and  Philippians,  which  seems  to  imply  that  this  form 
of  govenmient  was  not  universal.  It  is  only  when  we  read 
modem  ecclesiastical  ideas  into  Ignatius  that  the  objection  has 
much  weight.  To  sum  up,  as  Uhlhom  says:  "  The  collective 
mass  of  internal  evidence  against  the  genuineness  of  the  letters 
...  is  insufijcient  to  counterbalance  the  testimony  of  the 
Epistle  of  Folycarp  in  their  favour,  i  He  who  would  prove  the 
Epistles  of  Ignatius  to  be  spurious  must  begin  by  proving  the 
Epistle  of  Polycatp  to  be  spurious,  and  such  an  undertakmg  is 
not  likely  to  succeed."  This  being  so,  there  is  no  reason  for 
rejecting  the  opinion  of  Eusebius  that  the  Epistles  were  written 
in  the  reign  of  Trajan.  Hamack,  who  formerly  dated  them 
about  140,  now  says  that  they  were  written  in  the  latter  years 
of  Trajan,  or  possibly  a  Uttle  later  (ri7-r35).  The  majority  of 
scholars  place  them  a  few  years  earlier  (110-117).' 

The  letters  of  Ignatius  unfortunately,  unlike  the  Epistles  of 
St  Paul,  contain  scant  autobiogr^ihical  material.  We  are  told 
absolutely  nothing  about  the  history  of  his  career.  The  fact 
that  like  St  Paul  he  describes  himsdf  as  an  txTpiafia  (Rom.  9), 
and  that  he  speaks  of  himself  as  "  the  last  of  the  Antiochene 
Christians"  {Troll.  13;  Smyrn.  xi.),  seems  to  suggest  that  he 
had  been  converted  from  paganism  somewhat  late  in  life  and 
that  the  process  of  conversion  had  been  abmpt  and  violent. 
He  bore  the  surname  of  Thec^horus,>.e."  God-dad  "or"  bearing 

'  But  there  are  still  a  few  scholars,  e.g.  van  Manen  and  VWter, 
who  prrier  a  date  about  rso  oi"  later;  van  Loon  goes  as  late  as  175. 
See  artide  "  Old-Christian  Literature,"  Eney.  BtL^m^  col.  3488.  i 
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.  '^  ■-.,•/.  'A  rtri  *'fr'M  \^i'}y.  fnVf 
\l.mW  'fnm.  4  v. 
'ti*nAt  f'rt  fff*  f-'fiKtti'Uffi  'it  Ihti 
■ff  'fi*  'hi«»'f(.  "(W*  tf^tiimi,"  hf 
ih""iih-hi*ti'iff>ifi'Uh*f/r**i/yffn." 
1UI-  ■  ititf-f  'iin'tn'  Ht- '■'■"■ii'nt  »'/ »f(*  'hi(*'h.  wifWn  iJcwi 
«/(  'frii'h  U  »'r/(t(y  '*f  fic-  ti-ti,-  I'l,  IfiU.  i).  •' U  U  tfA 
i!ttii>i\  niixit  Ui.m  fh"  \tU\i"\t  <\ih't  U,  hnpii/J-  'it  ti,  hoM  a 
Urii-  t'K'.i  "  I'tiimn.  Hi.  V-'fift  l«'(i(»-n»t(('-l/i«fw;(.«i«  *;'«!, 
hiHii-iii'-'f<ifli-t<tii'ih-  "iifri'llrtf  ('"'lifi'lllitr  "rllfifrfrfMtfMllM, 
fi|  t|(^  l^^^^JK(w  ns  fi»  Jf-cdx  *  hli^t  (7>'j//,  (J,  'Mcw  Iffnw  fnlrtf 
H'ff,  'if  iniit'.f,  )(!■  l«h(f  Ik  flHlf  '1^■*^l'^(l(■'(  nfflcrn  «■(('!♦•,  'Ih*; 
"  Ijl-^lc'ti  "  '<f  ((("""i(--  I'-ciH"  Hi  fcj/f'>«fii(  (he  iriiMlcfM  panlur  ill 
»  ihimh.  A*  '/.iiiiii  \>»«  ■li'iwii,  IkiiiiiIim  h  mit  <tlHvlrtf(  to 
lldKi'l'Cf  ri  B|fM|nl  (((till  if(  (tiltil«lty,  (Hir  U  hi-  pji(lf»ivijiirliij{  In 
<lllll<<ll<l|l^  (iiif  UinnUir  attniUft.  iUf\mtt\iukr  \iili-tiil  In  nxi 
■HI  iitu'li  III  ihi-  f'iriii  ni  ttiliiliiry  ri«  In  itic  iinlly  of  Ihp  ihunh. 
li  lo  ihlx  iIhiI  I«  lik'lili'r  I'liKMii.  IVtifrlfiiKnl  T'lNf*  wen-  nt 
t^'itk  I  llfti'ti'ii'  I'o  'iF  lliHtliiRli  III  ii|iliiliiii  wi-rp  nrloliiK,  ChiiN  hm 
liil'l  It  iMi'li'iitv  liiB|illf  li|iltilitt)i-ill'inN,     1 1ll- illti' <i'  I  tic  n)Hwllcii| 

Itlltl    llHiar-l     HWilJ    nll.l    llll-lr    Nllt ....».)«    ll|t|    IKit     llthpfil    itlclf 

MiiMuiHlv.  'I'll'-  •iMll)'  iif  III)-  <'liiir<1ii"i  WON  in  ilniijtiT.  IkmiiIIiio 
Viif  trxlnlliia  l)il«  fnliil  li-li'li'iiiy  Willi  It  llid-fllfiinl  riilli  to  tlic 
Inlili  'I'hi-  riiilv  i-i'iiii-'lf  r-ii-  II  In  \\\<w  iliyn  WHO  l<>  rxnll  tlic 
ii>illii)tliv  nf  lit'-  ttihiloity  oii'l  itrnkc  11  tin-  n'lilri'iif  rliiinh  IIFr, 

II  qlimil'l  III-  Mrili'Fl  llifil  (1)  llii-i-i'h  tiiilt-nri-ontifliili'rdiK'lHiic 
iif  rtiiii.iiilhnl  buki'mNim;  If)  I  In-  mill  Wry  In  iii'vci-  iinccriliM  nt  In 

till- li>M>'t«  lit  le'tillhlo.      An  lxl|tllll<iiil|tiil<itl:  "'I'll I'WIilfltlrnl 

ilir|i-i  tvti«  >-hr'>M>'>l  liv  lllitt  IIhiiuKii^)  ntliiiml  noli-ly  fln  it  ncriiHty 
fill  rl.i.iMiiiil  t'miiv  '  'liir  llitrrf.ilil  mliil-iry  »ni«  llii'  himk,  ilic 

••lll-ll,  tVlllrll  imilnll'il  l)li'  |lh-<l<tll»  hrrlll'l  Iif  lhl>llillll  "  (i.  40). 

1  Ihii^iHii"  HhIii*  n!t«i  viOiriHi'iiilv  flxflhinf  (licnim'tii  forms 

T)t  hnriv.  111.-  rlllrt  ilrttlB^'f  i<»  ihc  rlllltrll  iumi'  fh»m  llic 
|U.-ihi«  wli.i^lritM  liv  trnliiv.tf  (111'  hiimtiHlty.iF  riiH.i  rtml 
iiiriili.ll  iri  lilm  ii  iilirtiiiiim  lioily,  n.'iiiT  WT  liiiil  TbiihiIhs 
liiMiiR  llir  111  limit  •111-"  111!  ihr  frtti  ihni  t'hri«l  "  wm  ft-Wvltorn 
unit  III''  tiit.l  >liniiV.  \vn<riff'v  |i<'r»<'<  iilM  ttmlri-  1Miitfii<>  I'ilnic  . . , 
«iH  fi.l\-  tnHr.l  inim  III.-  .fvrt.l  "  ( n.)tl. ')).  "  I  Vmw  tlint  ll<> 
Wrtn  ill  llii'  Ill-ill  r\i-ll  flflrl-  Itln  ii-iiimi  lio«,  rtllil  \\hi'H  Hi' vnmi' 

III  IVivi  mi.l  llii  nMii|i(iiiv,  Hf  "hM  irt  iVtH,  'l.rty  iniM  unil 
ilflllillr  lllr.iltlit  irv  ihnl  1  nWll.lt  (111  iin-iiriiiiix-sl  niiirii  '"(.VWWtf. 
;l^  V>ii'""\'  '''"pl^n'i"  i"  iBiimi"*"'  |«Mti-«t  iiMinM  M  n-liini  l<i 
)ii.|;ti-iii  ''  li  iiiiiTiinit«ii»ii*irtHirt(.l.-»ii?ii'hmt  An<lii>]tra<-iiiK> 
jn.lii-.ni.  foi  I  'liii-tiniiiiv  ifi.l  niv  Ivlivw  in  Jiii|(ii«m  luM  Jii.lai«m 
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(/vr-i  ■  -"-'^  m7<fAr>:»  -c,  -v;  ^r>fi  luvwi.  :hr  whu  ;i  »--k  »r:mn- 

Jn  wayrc;  •»>  •,-^,  fc^.h-ar-c  aa*-.  U;w  u^eas  wtinr  3  lyi»— "g 
(-  -t  -'r-^vi  t  («wfr*o«r  '7':^  i  ,  anr;  :he  f::i-ie=ce^  ^h*  Gr-sk 
»7"'^''^  /I  •"^71  i»  WKh  iar.jtTa^  m  'hat  rseii  5i  £#i-  3=. 
■»--r*  Ii7.«r  i«  ■'.^ai'rirjCT  "h^  ►'-':>-. ha.-afr  tn«rf  m  -  -he  xe&i^x: 
'/  -r.rw/r-s..'/  *:-/!  "n*  ar.'i'V^ft  «)f»h-^.  "iea-fc."  Wsce  l^»ris 
m/t  't^,  •}.!!•  '■'  •tf.  y,fr*^y.t  aWAir.  frwR  E^efcarisr  beorae  ib^- 
^/  i>y  *(.<y»'h:»'  ".bff  f,.' harms',  a  '!ift3**li  o(C'^ri".~:se-"'>ini 

*f.*^i»rr'e  )f.''/  'h,*  'J-.-jr'-b  '.>B«?r,  <if,  Olher  frAr.la  thai  call  :cr 
«ff*/i4f  »'/•!''.«  aK:  't;  ICTtathift's  rzther  ntraragazt  ai^tkjoxv. 
In  '/tb*  (r»a";  f'>r  iftiUrn-*;  he  «p«alrs  of  himadf  as  beicf  ab>:o 
'y/fn-i/f^h'n'l  h'^av-nly  ihinipi  arrf  "  the  arrayi  of  angels  awl  :be 
trt'i^l'TTiriKKiA  prinfiyahtits  "  ^TraS.  ;),  'ij  His  view  erf  the  Oid 
Y^a'am^nt.  In  tme  important  passage  Igpiaitns  emphatically 
•mi';*  hi*  IfM  in  the  »uiiremacy  of  Christ  even  over  'the 
afihive*  "*((  the  faith,  »^,  the  OH  Testament:  "As  forme,  my 
affhiV'-'t-myinviolaMearchivCT— are  JenusChrisl,  His  cross.  His 
Heath,  IDs  revunc.tion  and  faith  through  Him"  (Pkiiadd.  8). 

n^lM^tr.•^.  — T.  Zahn,  ttiuUius  von  AiUuxHUk  (Gotha.  1S73); 
jhtf<i"i,  ApetMk  Pamrt,  port  ii.  (L<mdofi,  snd  cd.,  1)189): 
Funk,  Pii  lUhlhtil  dtr  ifiiat.  Briefe  (TObingea,  1S92):  A. 
h,  CnrimohtU  dtr  ailchritlikheii  Citterahtr  (Leip^,  1897}. 
I  Ill-re  I'  a  v""^  tiilm'^iiraphy  in  i'l.  Krtlger,  EfOrly  CkrUtian  Lileraiure 
iKnt-Uann.,  iHi;7,  pp.  38-29}.    S«:  alio  Apostolic  Fatrcks. 

lOMORAHDI  (iMin  lor  "  we  do  not  know."  "  we  take  no 
niillci!  of  "],  pr«l>crly  an  English  law  term  for  the  endorsement 
ntt  ihc  hill  of  Iti'lirtmcnt  made  by  a  grand  jury  when  they 
"  thruw  out  "  the  bill,  i.e.  when  they  do  not  consider  that  the 
ranc  should  go  to  a  pcLiy  Jury.  The  expression  1b  now  obsolete, 
"  fiul  a  true  bill,"  "  no  bill,"  being  used.  The  expressions 
"  iDttorntnuN  jury,"  "  Ignoramus  Whig,"  &c.,  were  common  in 
the  iHtllllctil  HailreH  and  pamphlets  of  the  years  following  on 
ihr  Ihniwltig  out  of  the  bill  for  high  treason  against  the  and 
cnrl  of  Shaflmbury  in  1G81,  The  application  of  the  term  to  an 
iftnoranl  persun  daicii  from  the  early  part  of  the  i7lh  century. 
The  ffew  Knglisk  Dictionary  quotes  two  examples  illustrating 
thf  early  connexion  of  the  term  with  the  law  or  lawyers.  George 
Kiigfltr  (i5;5-i6ii)  In  1615  i\'rotc  a  Latin  play  with  the  title 
tgnoriimiis.  (he  name  being  also  that  of  the  chief  character  in 
it,  Intended  for  one  Francis  Brakin,  the  recorder  of  Cambridge, 
tl  U  a  nalirc  against  the  ignorance  and  pettifogging  of  the 
Ciimmon  lawyers  of  the  day.  It  was  answered  by  a  prose  tract 
(not  printed  till  ifi48)  by  one  Robrrl  Callis,  serjeant-at-law.  This 
ImiT  the  title  of  Tkr  Case  and  Argument  against  Sir  Ignoramus  of 
i'iimMiiRf. 

tOHORAHCB  (1>at.  ignoratiluu  from  ignorare,  not  to  know), 
w.int  nf  knowledge,  a  state  of  mind  which  in  law  has  important 
ooiiiwquenfw,  A  «xll-known  legal  maxim  runs:  ignorataia 
juris  n^m  exmsat  ("ignoranoc  o(  the  law  does  not  excuse").  With 
Ihis  is  somnimos  oouplcd  another  maxim:  igrmramia  facH 
ennsai  ("ignorance  of  the  fact  excuses").  That  every  one  who 
has  oai^at'ity  to  understand  the  law  is  presumed  to  know  it 
is  a  vcn,'  ncces,iaty  principle,  for  oiherwise  the  courts  would  be 
iWiii  inoally  <x\'«piod  in  endeavouring:  to  solve  proUems  which 
b>'  their  v<-rj-  impracttcahiliiy  «<ou)d  render  the  administruion 
of  juslii-e  next  to  impowiblc.  It  would  be  iMecesarj-  for  tlie 
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court  to  engage  in  endless  inquiries  as  to  the  true  inwardness 
of  a  man's  mind,  whether  his  state  of  ignorance  existed  at  the 
time  of  the  commission  of  the  ofience,  whether  such  a  condition 
of  mind  was  inevitable  or  brought  about  merely  by  indifierence 
on  his  part.  Therefore,  In  English,  as  in  Roman  law,  ignorance 
of  the  law  is  no  ground  for  avoiding  the  consequences  of  an  act. 
So  far  as  regards  criminal  offences,  the  maxim  as  to  ignoraiUia 
juris  admits  of  no  exception,  even  in  the  case  of  a  fordgner 
temporarily  in  England,  who  is  likely  to  be  ignorant  of  English 
law.  In  Roman  law  the  harshness  of  the  rule  was  mitigated 
in  the  case  of  women,  soldiers  and  persons  under  the  age  of 
twenty-five,  unless  they  had  good  legal  advice  within  reach 
{Dig.  xxii.  6.  9).  Ignorajice  of  a  matter  of  fact  may  in  general 
be  alleged  io  avoidance  of  the  consequences  of  acts  and  agree- 
ments, but  such  ignorance  cannot  be  pleaded  where  it  is  the 
duty  of  a  person  to  know,  or  where,  having  the  means  of  know- 
ledge at  his  disposal,  he  wilfully  or  n^;ligently  fails  to  avail 
himself  of  it  (see  Contract), 

In  logic,  ignorance  is  that  state  of  mind  which  for  want  of 
evidence  is  equally  unable  to  affirm  or  deny  one  thing  or  another. 
Doubt,  on  the  other  hand,  can  neither  affirm  nor  deny  because 
the  evidence  seems  equally  strong  for  both.  For  Ignoralio 
Elenchi  (ignorance  of  the  refutation)  see  Fallacy. 

IGNORANTIHES  (Frires  Ignorantins).  a  name  given  to  the 
Brethren  of  the  Christian  Schoob  {Frires  des  £coles  Chrftiennes), 
a  religious  fraternity  founded  at  Reims  in  1680,  and  formally 
organized  in  16S3,  by  the  priest  Jean  Baptiste  de  la  Salle,  for 
the  purpose  of  affording  a  free  education,  especially  in  religion, 
to  the  children  of  the  poor.  In  addition  to  the  three  simple 
vows  of  chastity,  poverty  and  obedience,  the  brothers  were 
required  to  give  their  services  without  any  remuneration  and 
to  wear  a  special  habit  of  coarse  black  material,  consisting  of  a 
cassock,  a  hooded  cloak  with  hanging  sleeves  and  a  broad- 
brimmed  hat.  The  name  Ignorantine  was  given  from  a  clause 
in  the  rules  of  the  order  forbidding  the  admission  of  priests  with 
a  theological  education.  Other  popular  names  applied  to  the 
order  are  Frires  de  Sainl-Yon,  from  the  house  at  Rouen,  which 
was  their  headquarters  from  1705  till  1770,  Frhres  A  quaire  bras, 
from  their  hanging  sleeves,  and  Frires  Fouetteurs,  from  their 
former  use  of  the  whip  {Jowl)  in  punishments.  The  order, 
approved  by  Pope  Benedict  XIII.  in  1724,  rapidly  spread  over 
France,  and  although  dissolved  by  the  National  Assembly's 
decree  in  February  1790,  was  recalled  by  Napoleon  I.  in  1804, 
and  formally  recognized  by  the  French  government  in  1808. 
Since  then  its  members  have  penetrated  into  nearly  every  country 
of  Europe,  and  into  America,  Asia  and  Africa.  They  number 
about  14,000  members  and  have  over  2000  schools,  and  are 
the  strongest  Roman  Catholic  male  order.  Though  not  of&cially 
connected  with  the  Jesuits,  their  organization  and  discipline 
are  very  similar. 

See  J.  B.  Blain,  La  Vie  du  vfnirabU  J.  B.  de  la  SaUe  (Versailles, 
1887). 

IGUALADA,  a  town  of  north-eastern  Spain,  in  the  province 
of  Barcelona,  00  the  left  bank  of  the  river  Noya,  a  right-hand 
tributary  of  the  Llobrcgat,  and  at  the  northern  terminus  of 
the  Igualada-Martorell- Barcelona  railway.  Pop.  (1900)  10,442. 
Igualada  is  the  central  market  of  a  rich  agricultural  and  wine- 
producing  district.  It  consists  of  an  old  town  with  narrow 
and  irregular  streets  and  the  remains  of  a  fortress  and  ramparts, 
and  a  new  town  which  possesses  regular  and  spacious  streets 
and  many  fine  houses.  The  local  industries,  chiefly  developed 
since  1880,  include  the  manufacture  of  cotton,  linen,  wool, 
ribbons,  cloth,  chocolate,  soap,  brandies,  leather,  cards  and 
nails.  The  famous  mountain  and  convent  of  Montserrat  or 
Monserrat  {q.v.)  is  12  m.  E. 

IQUAHA,  systematically  Iguanidae  (Spanish  quivalent  of 
Carib  iwana),  a  family  of  plenrodont  lizards,  comprising  about 
50  genera  and  300  species.  With  three  exceptions,  all  the  genera 
of  this  extensive  family  belong  to  the  New  World,  being  specially 
characteristic  of  the  Neotropical  region,  where  they  occur  as 
far  south  as  Patagonia,  while  extending  northward  into  the 
wanner  parts  of  the  Nearctic  regions  as  far  as  California  and 


British  Columbia.  The  exertional  genera  are  Brachylopkta 
in  the  Fiji  Islands,  Hoplurus  and  Ckalarodon  in  Madagascar. 
The  iguanas  are  characterized  by  the  peculiar  form  of  their 
teeth,  these  being  round  at  the  root  and  blade-like,  with  serrated 
edges  towards  the  tip,  resembling  in  this  respect  the  gigantic 
extinct  reptile  Iguanodon.  The  typical  forms  belonging  to  this 
family  are  distinguished  by  the  large  dewlap  or  pouch  situated 
beneath  the  head  and  neck,  and  by  the  crest,  composed  of 
slender  elongated  scales,  which  extends  in  gradually  diminishing 
height  from  the  nape  of  the  neck  to  the  extremity  of  the  tail. 
The  latter  organ  is  very  long,  slender  and  compressed.  The 
tongue  is  generally  short  and  not  deeply  divided  at  its  extremity, 
nor  is  its  base  retracted  into  a  sheath;  it  is  always  moist  and 
covered  with  a  glutinous  secretion.  The  prevailing  colour  of 
the  iguanas  is  green;  and,  as  the  majority  of  them  are  arboreal 
in  their  habits,  such  colouring  is  generally  regarded  as  pro- 


FiG.  I. — Iguana. 

tective.  Those  on  the  other  hand  which  reside  on  the  ground 
have  much  duller,  although  as  a  rule  equally  protective  hues. 
Some  iguanas,  however  {e.g.  Andis  caroliiiensis) ,  possess,  lo  an 
extent  only  exceeded  by  the  chameleon,  the  power  of  changing 
their  colours,  their  brilliant  green  becoming  transformed  under 
the  influence  of  fear  or  irritation,  into  more  sombre  hues  and  even 
into  black.  They  differ  greatly  in  size,  from  a  few  inches  lo 
several  feet  in  length. 

One  of  the  largest  and  most  widely  distributed  is  the  common 
iguana  {Iguana  luberctdata) ,  which  occurs  in  the  tropical  pans 
of  Central  and  South  America  and  the  West  Indies,  with  the 
closely  allied  /.  rhmolophus.  It  attains  a  length  of  6  ft.,  weigh- 
ing then  perhaps  30  lb,  and  is  of  a  greenish  colour,  occasionally 
mixed  with  brown,  while  the  tail  is  surrounded  with  alternate 
rings  of  those  colours.  Its  food  consists  of  vegetable  substances, 
mostly  leaves,  which  it  obtains  from  the  forest  trees  among 
whose  branches  it  lives  and  in  the  hollows  of  which  it  deposits 
its  eggs.  These  ax'e  of  an  oblong  shape  about  ij  in. 
in  length,  and  are  said  by  travellers  to  be  very  pleasant 
eating,  especially  when  taken  raw,  and  mixed  with  farina. 
They  are  timid,  defenceless  animab,  depending  for  safety  on 
the  comparative  inaccessibility  of  their  arboreal  haunts,  and 
their  protective  colouring,  which  is  rendered  even  more  effective 
by  their  remaining  still  on  the  approach  of  danger.  But  the 
favourite  resorts  of  the  iguana  are  trees  whicb'overhang  the 
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lOUAHODOH,  »  Itrgo  oxtinct  herbivorous  land  reptile  irom 
tha  Wwddon  (ormftlioii  of  western  Europe,  almost  conqtlctdy 
known  by  nuinvrout  skulotuiu  (mm  Bernissart,  neu  Hona, 
Heljcltint.  ll  is  n  typical  repreaentattve  of  the  oniithopodoiu 
(tir.  htrbit^l-fiiulod)  Dinosauria.  The  head  is  large  and  latcnUy 
atmitRKMnI  with  a  blunt  soout,  nearly  tentdnal  itostiila  a»d 
r«l«ti\-«ly  small  D>-e>.  The  sides  of  the  jaws  an  provided  with 
a  iltvie  sprim  »f  fHndlnit  te«th,  which  are  ofleo  worn  down  to 
»tunt|vi:  ihe  front  1.1S  the  jaws  fonns  a  toothless  bcsk,  whk^ 
wi>\ttd  Iw  pni-awd  orifpnally  in  a  bomy  sheath.  Wbra  unwora 
ihr  Irrth  atv  »|Miulate  and  rrimped  or  sorated  rouod  tbc  ed|r. 
i-)ivMr4.v  Ti(«w)btiit|[  those  of  the  existing  Central  AmericaB 
llMrvl.  /i(i>.i>M  htm^'v  the  name  Igthtmcdim  (Gr.  Icuana-tooth) 
imifHtsnl  by  MitnicU.  ihr  d(si.-o\'-»vr  of  this  reptile,  in  18*5. 
I1w  iHHtiw  ot"  ih*'  \T!*ti*ra*>  are  solid;  and  they  an  coavcxo- 
rtw»-*\f  \i.t.  ^.*^-«*^W.iMi  in  the  t»eck  and  anienor  part  at  the 
tvtci.  whrKT  thcrv  must  ba\-v  biwn  much  freedom  of  motion. 
Vho  hii^KiuarKTS  arc  o>n>pa»u\TeJ\-  laige  and  beavr.  «bik 
tbo  (All  )$  k>ii(c.  tkvft  and  ma»  or  ks  bicfiUr  ciNmpiaacd. 
rvKl,-<>:l,v  A.U)>trvl  m  s«immin|t.  The  small  and  ntobilc  ion- 
t»«h»  N.^r  h>«r  i\«n»;«e  nn^Kts^  with  the  ibumb  ledund  to 
a  tyM>\  s{vjr,  IV  pcivB  a».i  bind-bcibs  much  nscmble  iboK 
.*!  Ji  r«:!:\;:vj;  tvrvi,  suvb  a*  stfcxir  0*  an  eiaa  c«  the  «iti=<i  mca^ 
I  tsAi  shv-  N»*ju  iv>!ws  r.-«a;*ri.xl**  vV"  the  ikwe-iotd  fool  lemoix 
I  •iiftMrji;\':\TV«jrtiv»«:  u».  this  ii:5m=|:  from  tbosfoiibermmiiE^ 
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ravine  or  gully.  The  tyi^cal  species,  Iguanedwt  matiUIU, 
measures  5  to  6  metres  in  length,  while  /.  beriussartensis  (see 
fig.)  attains  a  length  of  8  to  10  metres.  They  ace  found  both 
•t  Bernissart  and  in  the  south  of  England,  while  other 
species  are  also  known  from  Sussex.  Nearly  complete  skeletons 
of  allied  reptiles  have  been  discovered  in  the  Jurassic  and 
Cretaceous  rocks  of  North  America. 

Rbfsrences. — G.  A.  Mantell,  PetrifatUoiti  and  their  Teaching 
{London,  1851);  L.  Dollo,  papers  in  Bull.  Mas.  Roy.  d'Hisl.  Nat. 
Stig„  voU.  i.-iu.  {1S82-1B84).  (A.  S.  Wo.) 

I6UVIUH  (mod.  Gubbio,  q.v.),  a  town  of  Umbria,  situated 
aiaong  the  mountains,  about  23  m.  N.N.E.  of  Penisia  and  con- 
nected with  it  by  a  by-r<»d,  which  joined  the  Via  Flaminia 
aear  the  temple  of  Jupiter  Appenninos,  at  the  modem  Scheggia. 
It  af^ars  to  have  been  an  important  place  in  pre-Roman 
times,  both  from  its  onns  and  from  the  celebrated  tabulae 
IguvinM  (see  b^aw). 

We  hnd  it  in  possession  of  a  treaty  with  Rome,  similar  to 
that  of  the  CaoKites  Umbri;  and  in  167  B.C.  it  was  used  as  a 
place  of  safe  custody  for  the  lUyrian  King  Gentius  and  his  sons 
(Livy  xlv.  43).  After  the  Social  War,  in  which  it  took  no  part, 
it  received  Roman  chizensbip.  At  that  epoch  it  must  have 
received  full  dtieen  rights  since  it  was  included  in  the  tribus 
Clustumina  {C.I-L.  xL  e.g.  5838).  In  49  B.C.  it  was  occupied 
by  Minuchis  Thermus  on  behalf  of  Pompey,  but  he  abandoned 
the  town.  Under  tJK  empire  «e  hear  almost  nothing  of  it. 
Sihus  Italicus  mentions  it  as  subject  to  fogs.  A  bishop  of  Iguviiun 
is  mentioned  as  early  as  a.d.  413.  .  It  was  taken  and  destroyed 
by  the  Goths  in  551,  hut  rebuilt  with  the  help  of  Narses.  The 
Umbrian  town  had  tiree  gates  only,  and  probably  lay  on  the 
steep  mountain  side  as  the  present  town  does,  while  the  Roman 
city  lay  in  the  lower  ground.  Here  is  the  theatre,  which,  as  an 
inscription  records,  was  restored  by  Cn.  Satrius  Rufus  in  the 
time  of  Augustus.  The  diameter  of  the  orchestra  is  76}  ft. 
and  of  the  whole  130  ft.,  so  that  it  is  a  building  of  considerable 
sizei  the  stage  b  wdl  preserved  and  so  are  parts  of  the  external 
arcades  of  the  auditorium.  Not  far  off  are  ruins  probably  of 
andent  baths,  and  the  concrete  core  of  a  Urge  tomb  with  a 
vaulted  chamber  within.  (T,As.) 

Of  Latio  inscriptions  (C.I.L.  xi.  5803-5936)  found  at  Iguvium 
two  or  three  are  of  Augustan  date,  but  none  seem  to  be  earlier. 
A  Latin  inscription  of  Iguvium  (C.I.L.  xi.  5834)  mentions 
a  priest  whose  functions  are  characteristic  of  the  place  "  L. 
VeturtusRufioavispexextispecus,  sacerdospubhcusetprivatus." 

The  ancient  town  is  chiefly  celebrated  for  the  famous  Iguvine 
fleas  correctly  Eugitbine)  Tables,  which  were  discovered  there 
in  1444,  bought  by  the  municipality  in  1456,  and  are  still  pre- 
served in  the  town  ball.  A  Dominican,  Leandro  Albert!  {Descri- 
tione  d'ltalia,  1550),  states  that  they  were  originally  nine  in 
number,  and  an  independent  authority,  Antonio  Condoh  {Statula 
civitalij  EitgubH,  1673),  states  that  two  of  the  nine  were  taken 
to  Venice  in  1540  and  never  reappeared.  The  exiBting  seven 
were  first  published  in  a  careful  but  largely  mistaken  transcript 
by  BuonarotU  in  1714,  as  an  i^>pendix  to  Dempster's  De  Elruria 
Regali> 

The  first  real  advance  towards  thdr  interpretation  was  made 
by  Otfried  MfUler  {Die  busker,  i8a8),  who  pointed  out  that 
though  their  alphabet  was  akin  to  the  Etruscan  their  language 
was  Italic.  Lepsius,  in  his  essay  De  tobulis  Eugutfinis  {1833), 
finally  determined  the  value  of  the  Umbrian  signs  and  the 
received  order  of  the  Tables,  pointing  out  that  those  in  Latin 
alphabet  were  the  latest.  He  subsequently  published  what 
may  be  called  the  edilio  princeps  in  1841.  The  first  edition, 
with  a  full  commentary  based  on  sdentific  prindples,  was  that 
of  Aufrecht  and  KirchhoS  in  1849-1851,  and  on  this  all  sub- 
sequent interpretations  are  based  (Br^,  Paris,  1875;  Bilcheler, 
Umbriea,  Bonn,  1883,  a  reprint  and  enlargement  of  artides  in 
Fleckeisen's  Jahrbuch,  1875.  pp.  127  and  313).  The  text  is 
everywhere  perfectly  legible,  and  is  excellently  represented  in 
photographs  by  the  marquis  Rangfaiasd-Brancaleone,  published 
with  B real's  edirion. 


Language. — The  dialect  in  which  this  ancient  aet  of  liturgies  is 
written  is  usually  known  as  Umbrian,  as  it  is  the  only  monument  we 
poBaess  of  any  length  of  the  tongue  spoken  in  the  Umbrian  district 
before  it  waslatinized  (see  Umbria).  The  name,  however,  iscertainly 
too  wide,  dnce  an  inecription  from  Tudcr  of,  probably,  the  3rd 
century  B.C.  (R.  S.  Conway,  The  Italic  Dialects,  353)  shows  a  final 
•s  and  a  medial  -d-,  both  apparently  preserved  from  the  changes 
which  befell  these  sounds,  as  we  shall  see,  in  the  dialect  of  Iguvium. 
On  the  other  hand,  inscriptions  of  Fulginia  and  Assisium  Hbid. 
354-3^5!  agree  very  well,  so  far  as  they  go,  with  Iguvine.  It  is 
especially  necessary  to  make  clear  that  the  language  known  as 
Umbrian  is  that  of  a  certain  limited  area,  which  cannot  yet  be  shown 
to  have  extended  very  far  beyond  the  eastern  half  of  the  Tiber 
valley  ffrom  Inteiamna  Nahartium  to  Urvinum  Mataurense),  be- 
cause the  term  is  often  used  by  archaeologists  with  a  far  wider 
connotation  to  include  all  the  Italic,  _pre-Etmscan  inhabitants  ol 
upper  Italy;  Professor  Ridgeway,  for  matance.  In  his  Early  Aft  of 
Greece,  frequently  speaks  of  the  "  Umbrians  "  as  the  race  to  which 
belonged  the  Villanova  culture  of  the  Early  Iron  age.  It  is  now 
one  of  the  most  urgent  problems  in  the  history  of  Italy  to  determine 
the  actnal  historical  relation  (see  further  Rome:  History,  ad.  init.) 
between  the  'Qu^pol  of,  say,  Herodotus  and  the  language  of  Iguvium, 
of  which  we  may  now  offer  some  description,  using  the  term  Umbrian 
strictly  in  this  sense. 

Under  the  headings  Latin  Language  and  Osca  Lingua  there 
have  been  ccdlectcd  (i)  the  points  which  separate  all  the  Italic 
languages  from  their  nearest  congenerB,  and  (3)  those  which  separate 
Osco-Umbrian  from  Latin.  We  nave  now  to  notice  {3)  the  points  in 
which  Umbrian  has  diverged  from  Oscan.  The  first  of  them  ante- 
dates by  six  or  seven  centuries  the  similar  change  in  the  Romance 
languages  (see  Romance  Languages). 

(i)  The  palatalization  of  k  and  g  before  a  following  i  or  e,  or 
consonant  >  as  in  tifit  (i.e.  diiii)=Lat.  decet;  muieto  past  part. 
passive  (pronounced  as  though  the  t  were  an  English  or  French  j) 
beside  Umb.  imperative  mugatu,  Lat.  mugire. 

(1)  The  loss  of  finaW,  e.g.  in  the  abl.  smg.  fern.  Umb.  ldla  =  Ox. 
touted. 

(3)  The  change  of  d  between  vowels  to  a  sound  akin  to  r,  written 
by  a  spedal  symbol  *1  (^  in  Umbrian  alphabet  and  by  RS  in  Latin 
alphabet,  e.g.  te^  in  Umbrian  alphabet  =(lir;a  in  Latin  alphabet 
(see  below),  "  let  him  give,"  exactly  equivalent  to  Paelignian  dida 
(see  Paeligni). 

(4)  The  change  of  -i-  to  -r-  between  vowels  as  in  erom,  "  esse  " 
=Osc.  eium,  and  the  gen.  plur.  fem.  ending  in  -artt  =  Lat.  -arum, 
Osc  -atum. 

To  thb  there  appear  a  long  string  of  exceptions,  «.£.asa=Lat.  ara. 
These  are  generally  regarded  as  mere  archaisms,  and  unfortunately 
the  majority  of  them  arc  in  words  of  whose  origin  and  meaning  very 
little  is  known,  so  that  (for  ail  we  can  tell)  in  many  the  -x-  may 
represent  -ss-  or  -ps-  as  in  osata  =  Lat.  operate,  ct.  Osc.  opsaom. 

(5)  The  change  of  final  -im  to  -/as  in  the  ace.  plur.  masc.  viUuf= 
Lat.  viltdds. 

(6)  In  the  latest  stage  of  the  dialect  (see  below)  the  chai^  of  final 
"    ' "  abl.  plur.  arver,  amiis,  i.e.  "  arvorum  frugibus." 


tote,    "dvitati";  dat.   sing. 

0,  as  in  ote  =  Oac.  auli,  Lat.  out. 

(8)  The  change  of  initial  ( to  v,  as  in  iiHrM  =  Lat.  latiiio. 

Owing  to  the  peculiar  character  of  the  Tables  no  grammatical 
statement  about  Umbrian  is  free  from  difficulty;  and  these  bare 
outlines  of  its  phonolc^y  must  be  supplemented  oy  reference  to  the 
lucid  discussion  in  C.  D.  Buck's  Oscan  and  Umbrian  Grammar 
(Boston,  1904).  or  to  the  earlier  and  admirably  complete  Oskisck- 
umbrische  Grammatik  of  R.  von  Planta  (Strassbui^,  1892-1897). 
Some  of  the  most  important  questions  are  discussed  by  R.  S.  Conway 
in  The  Italic  Dialects,  vol.  ii.  p.  495  seq. 

Save  for  the  consequences  of  these  phonetic  changes,  Umbrian 
morphology  and  syntax  exhibit  no  divergence  from  Oscan  that 
need  be  mentioned  here,  save  perhaps  two  peculiar  perfect -forma- 
tions with  -I-  and  -ni^i-;  as  in  ampdusl,  fut.  jperf.  impendent," 
combifianiiust,  "  nuntiaverit  "  (or  the  like).  Full  accounts  of  the 
accideiu:e  and  syntax,  so  far  as  it  is  represented  in  the  inscriptions, 
will  be  found  in  the  grammars  of  Buck  and  von  ITanta  already 
mentioned,  and  in  the  second  volume  of  Conway,  op.  cit. 

Chronology.  (I.)  The  Relaiive  Dates  of  the  Tables.— At  least  four 
periods  in  the  history  of  the  dialect  can  be  distin^ished  in  the 
records  we  have  left  to  us,  t>y  the  hdp  of  the  successive  changes  (a) 
in  alphabet  and  (b)  in  language,  which  the  Tables  exhibit.  Of  these 
only  the  outstanding  features  can  be  mentioned  here;  for  a  fuller 
discussion  the  reader  must  be  referred  to  r^JtoIt£Z>iaJe£(f, pp.  400  sqq. 

(a)  Chatifes  in  Alpkahel.— Observe  first  that  Tables  I.,  iL,  III. 
and  IV.,  and  the  first  two  inscriptionsofV.  are  in  Umbrian  character; 
the  Latin  alphabet  is  used  in  the  Claverttiur  paragraph  (V.  iii.). 
and  the  whole  of  VI.  (o  and  b)  and  VII.  (o  and^). 

What  we  may  call  the  normal  Umbrian  alphabet  (in  which  e.g. 
Table  I.  a  is  written)  conusts  of  the  following  signs,  the  writing 
being  always  from  right  to  left;  H  a,  B  ft,  ^Vfi'-  a  Mund  akin 
to r  derived  from  d),  3e,  7 *,  I  j,  S  A,  I  1,  M  k  oiidf^ 4t,mm,Hm, 
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I  #,  a  M  I.  X  '  mi'l  if,  V  H  unit  o,  ■  /,  d  >  {U  a  vr>Wt\fu  polatal 

llltlMIIINllI,) 

111  ttioLmlii  tiljiliHlifl.lii  whii-li  Tntilf*  VI,  uml  VII.  and  the  third 
liiM  iliilliiii  111  r»(i|«  V.  iiit>  wrlllrii,  d  in  (fiirrKriitnl  liy  RS,  t  liy  G 
lull  k  l.v  0,  4  l.v  D,  t  l.y  T,  (>  ami  •  by  V  luii  o  l.y  0,  i  l>y  S. 
Itioiiali  lltP  ilUittlr  U  tifiPii  iimliird.  I'lic  liiii'nuiiicl  U  duiililc 
Willi  llic  I'mt'iliiii  iiliilmlipt,  mIiiuIi'  hikI  mnllul  wltli  the  l.ntln. 

Irtlil.'.  \1.  ttii-l  \11.,  tlirti.  iiiiTl  V.  III.,  wrn-  wrill.-n  Uitrr  timn  tho 
It'll.     lliiii'Vt'niiiiliiM'iitUin'uniiitu'iTlomvnriulitiiixiuttKiir. 

I'V  liiii'Ki  Ixi  III  111  ilii'  I  'mnrlnn  Hljihulwi  In  tluii  »[  Tnbli'  V.  i.  rnitl 


(>>l  to  lliU  \i  tlt.tt  ot  PnlilvK  in.  nml  IV.,  wliirh  form  a  xinRU- 
iliH'iimi'iii  t  tlii'ii  ihAi  lit  I.  (ii)  nml  (h) ;  <Mrlli-iit  wtmUl  nvin  iliiit  ft 
II.  |,il  Hint  I).  (M,  111  It.  II,  iNniiil  J4.  wr  hl>^■r  Ihrnn-hnii'  letter 
MN  tU-i)  III  tlioitlNS-^tlriiUttLS.  KiilwH*. /••(.(■>.  Kpit-W-  17IT.>, 
«hltn  u|iiH^i>  in  till  ntliiT  iMlii-  nor  lit  «ny  I'lmlndiiiii  in^Tipiinii. 
tltntiiih  II  miivlMil  liniiifT  Id  I'lmx-nn  «ntl  Vnic-tJc  tint.  .\|iiiiim 
tltlx  niiiv  Ih>  M>l  tilt'  tim>  ii(  i.'*)  [t>rtln  1.  <>  i,  hut  thU  apiMNim  nlmi  in 
l\.  ill  rtiii)  utmiilil  Iw  irtlW  mthiT  KtrtiiH-Hi)  ihait  Mrchuk.  Thwr 
ituti,»iti'iUili«  Hi  II,  d  mwl  *  w>tiM  In-  111  (Iwmnehvn  tiio  sliRht  to 
IM\>M-  (kit  (Ntilli'i  tUtif,  litit  thry  Imxi*  |ieritH|ia  tanw  «ri|[ht  tvn  ron- 

lllttllltlt  the  e\  iilinu-v  yf  ihic  lniWtlA)!^ 

ifii  ('Jhtnc'.''  t<t  t.>injttHi«*.  Tlif  evlilem-r  i.rf  <l*W  ttrrivw)  fnmi 
vhitittt>'»  111  1  iK'  UitutMiri'  i*  intHr  iltltiinitl  to  (tinniiUir,  nml  (he  in(|iiin- 
is>llm  Un  iW  i\ti»t  lUHsrnt  tine  «t  «ieniilii>  nwthtHl  ami  rritk-al 
ltiili)ukriti.  lt»  innlt«iy  Um  In  the  ehaweier  oC  thp  ttticuintiit» 
|ii'li>ii>  11*  ii-)t|:iiiii,>  ti^ntuUtten  iMitiuiitiiifi  |Wrlty  vt  matter  Mtalv- 
lUlinl  \n  WMg^fVma  Ix'tittr  ihrv  «rn^  written  tlovrn  In  thrirjinnient 
hKai^,  ii,«tl\  »(  aihtiliv'ii*  iiwiW  «l  itw  linw  i4  writiim-  Tiw  l^*^! 
I'VAttijih'  III  Ihia  \»  Itii itiihn)  l>v  the  ev|^UMi4i  ami  nuwIerniMtivin 
W  ttw  Mthm-I  m«.Hvr  iJ  rrtlitp  I.  iim*  TaWea  \'l,  and  VU,  a,  Heni-e 
y>v  1t\^)t)e«MK  HHvl  itithU>TnHi«rhH'hlMt)  ivtsanlMit  Mf  (helan)fUi«|fe 
IhAt  »i>«  m^Awt  at  the  time  thev  ii'ew  etxRWvrrl,  siile  hv  miV 
ihtth  iWtt  i>)»i\atrntii  In  that  lancuagev  We  maj'  dmii^ui^  four 
f>«'(i,»K  A*  UJIn»»; 

».  I'W  hf»t  jmiiitl  U  re^«*«e«lvil,  wi*t  hv  *wv  Oi>tw|4rte  t*We. 
Wt  l«\  t»*e  i«Kl  unnHv)i>4Htn>l  ftvuu  *>(  Valife*  HI,  aiMl  IV„  *h»ih 
at«i«  the  ivi^ttMt  KHttwral  )tKiNW«  ut))iaUt«ltw\l,  r~i-.  Jlv^>t^t. 

1    Itt  itte  atV\>Mtl  )>etfvyt  ittp  t^ltMrJ 
ihwv  w<  w>  *»>«  vt»A>»fi»-  vJ  linal  s  i\» '. 
s4  lU.  AWsl  1\  ■  «tH)>v  U.  V...I  ami  >V 
,\.  (tt  itte  tKii\l  t-vivxl  ttttat  s  tun 

l^sMt>m\.  \v  *»il  *.  *ml*Wi»».\     .-. ,,-  

M.K-  Hvwt  A*e*  i,Kxw>«v-«t»  v)uiia£  tliw  t-tf^J.      rlwt  ts  «lH,i«n>  hy 

J,  S,s>»  aH\-»  tV  .ImVn-^  »»«.(  iv*>h<\l  w*  Uw««  fi.-na,  the  Ijwin 
*l>Ov*U-i  «*»  jrW-^wI      V.«14.-«  \  t.  Mkt  VM.  4  vVAtaui  an  expaoJ^J 

U  v>  l1\'Kl;^)>-  !(>-•«  ii'Mt^T  (vwAtv-li  «itl  auH-«vl  ttu»  v-U«!)lKiatk<a 


.^i,\  V;,-<'SS  »S-v*t  S-s^»«  V-A-*  -■>*■  S.s-J^  XVjir,  Vv!  t>.»  tV 
I  .mNv*  »  ,»  -vVlN-J  »v«-  *•■  ,1  t  e\V^t>  ."^,.-.t  ;^J^J  s"**  »-C. 

O  <t  S>'  .  V  ,-.  ■^-  ».iv  '  -v;  ,\\",.v^Ni       'X'  J  ^Sfnv-*  .t  »  ■ 
.^  ,M     v*    ^KtJ   ♦.V  *v       t-v-    -K'  v-^-sf  »&t>   lnvt  ^wi 
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rryalalllnc  analogue  of  the  nephelenites  and  Depheline-dolerites; 
it  bears  ihe  same  relation  to  them  as  the  nephe line-syenites 
have  lo  the  phonolites.  It  is  worth  mentioning  that  a  leudte- 
nugile  rock,  reaembhng  ijolite  except  in  containing  leucite 
in  place  of  nepheline,  is  known  to  occur  at  Shonkin  Creek,  near 
I'ori  Benton,  Montana,  and  has  been  called  missourite. 

IKI.  an  island  belonging  to  Japan,  lying  off  the  north-western 
coast  of  Kiushlu,  in  33°  45'  N.  lat.  and  lag"  40'  E.  long.  It  has 
a  circumference  of  86  m.,  an  area  of  ji  sq.  m.,  and  a  population 
of  .l^.S.fO.  The  Island  is,  for  the  most  part,  a  tableland  about 
500  ft.  above  sea-level.  The  anchorage  is  at  Goooura,  on  the 
.^lulh-wost.  A  part  of  Rubtal  Khan's  Mongols  laiided  at  Iki 
when  about  to  invade  Japan  in  the  13th  century,  for  it  hm  in 
the  direct  route  from  Korea  to  Japan  via  Tsushima.  In  the 
immediate  vicinity  are  several  rocky  islets. 

ILAGAH,  the  capital  of  the  province  of  Tsabelii,  Luzon^hilip- 
pine  Islands,  on  an  elevated  site  at  the  conflumce  of  the  Pina- 
canauan  riwr  withthe Grande deCagayui, about  Kom.N.N.E. 
of  Manila.  Pop.  (iQo.O  i6.oo3.  The  neighbouring  a>untr>'  b 
the  largest  tobacco-produdng  section  in  the  PhiUf^oes, 

ILCHBSTCR,  a  market  town  in  the  southern  pariiaineiitary 
I'ivision  of  Somersetshire,  En^utd,  in  the  valley  of  the  river 
Iwl  or  Veo,  5  m.  N.W.  of  Yeovil.  It  is  connected  by  a  stons 
t-:itlge  with  the  village  of  Xortbover  on  the  other  side  ot  the 
river,  llchester  has  tost  the  in^xtrtance  it  once  possessed. 
and  had  in  looi  a  population  of  only  564.  but  its  histodca] 
iitteresi  is  considttable.  Tbc  parish  church  <rf  St  Mvy  is  Eariy 
English  KBfA  PopendicuUr.  with  a  small  ocugonal  tover.  bat 
has  been  targ^  restored  in  modun  tioMS.  lite  tows  paunjaj 
alatshottse  fotUMkd  in  1416.  a  ptctnicsque  odss.  and  a  cnrioiis 
andcnl  nwn  of  the  former  corpoiatioB. 

Ikhesicr  {Coir  PanimLtil,  IscJulis,  Iwtcesirr.  TetdchaleT) 
vas  a  forti&ed  Briti^  scttlancnt.  aad  subsequently  a  militiry 
siatioo  of  the  Romans,  whose  Fosse  Way  passed  through  it. 
lis  impoitancc  cootinucd  in  Saxon  times,  and  in  loU  it  vxs  a 
n.\\'al  bMOUi^  vith  10;  burgesses.  In  ii3o  a  gild  wrtrhint 
«n^  tstabtbhed.  and  the  cxnuhy  pol  was  cnrnpfeted  in  ii&L 
Ilmr\- 11.  gtsnted  a  charter,  cvjonrmed  by  Jtdm  in  laoj.  winch 
l^\T  Ikhesttf  the  suite  hbenks  as  nmchesicr.  with  fteedam 
iivrn  ti.<U$  and  from  being  impfcaded  wjthaot  the  wak  the  ke 
farm  being  ttxed  ai  £.:«^  tos.  od.  Tbe  baihrfs  of  Ikhstcr  are 
iiM-«:k^aed  WK^e  iijeo.  The  baroagh  was incorpoiaicd  in  155X 
the  fc«  tarn  banc  lednted  to  £3^  DchBtcr  was  thr  vtam 
tij  the  (v->usty  adcdBCfUatkia  from  the  reim  of  Edward  QL 
«i:-.:il  the  i^h  ceeittrr.  when  the  change  izvci  road  t»  aH 
irawfiJiaC  cviepveied  the  ifccar  ot  the  t,L>wa.  la  pLice  has 
bwft  tik«a  t-y  TasKOB.  Tie  cocpocunB  was  abciKaed  ia 
»,^-*L  Par£ia»w.ary  T«pf«e=Li3oo  htfui  i=  isg*.  *»i  :=* 
:o«a  v-oc:i=3ed  rv*  tei-.;;n  :ww  aMCcbeia  ==:  isii  A  BJ 
»«  iS*  >xi  «  AagiBEt  was  ;r&=:eii  rr  tie  .aaiar  «'  :  :c?- 
tXrwr  Sk^  «  tie  r--i  vX  IV«=b«r.  -J»  inai  x  J:£T.a=>i  lit 
Xi.-fflday  Jxkw  Pa^a*  SiiMiy.  w««  aeii  saaec  a  -^ii^-^  « 

:V  ecc  «  tie  :S:i  CKit^iry-  ba  tisK*  it  =tw  k  i^-  Tjx 
»!\i!*«iT  =!«.«    Ji:«  r-Jm    :<«•  tie_CjmrBet     .m 

;-=A  ittt  tits  bds  »aTe»L 

hi  M  f  i>T¥   *i  --^  i^cS.-::  <<  r:r».Tt  ir^iia:  a  cai 
,v  ^Mf»i.  S.ttn»£  Vt  tS;  Sew.  --ie  Mir^ 
:  W  rtcw  *;»;  tie  Ctee-     tt  :i£-  sm»  liw  3*iiie  »  art  a 

.1  w~:r«  i.v^a«ss  ;«?.■«■  tj^-  bic:  3  tie  atirecit  ia 
;-W    ;:t»   ,-esrL-«   •£    «s^:si~»i   a   waae  ^^' "*■"?"  ?'-  -'-^ 

^Vviad.s  *>i  N;-««TMcs.  lai  E.  :»  Cctnpijait-     Its  3 
n^  ?V^     f'--fflt  :k  tar-  —  - 

»■  1  :»  S^s^iT  part  x  Sa 
c;    \sit»r   iI^;  «  sxwJ  tmt:  n  l--ir«  mic  ? 
jo;  »  4>s«  aSBC 
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ILETSK,  loimerly  Fort  Ilelskaya  Zashckila,  a  town  of  Russia, 
in  the  governmeat  of  Orenburg,  48  m.  S.  of  the  town  of  Orenburg 
by  the  railway  to  Tashkent,  near  the  Ilek  river,  a  tributary  of 
the  Ural.  Pop,  11,802  in  1897.  A  thick  bed  of  excellent  rock- 
salt  is  worked  here  to  the  extent  of  about  100,000  tons  annually. 
The  place  is  resorted  to  for  its  salt,  mud  and  brine  baths,  and 
its  koumiss  cures. 

ILFELD,  a  town  in  Germany,  in  the  Prussian  province  of 
Hanover,  situated  at  the  south  foot  of  the  Harz,  at  the  entrance 
to  the  BShrethal,  8  m.  N.  from  Nordhausen  by  the  railway  to 
Wernigerode.  Pop.  1600.  It  contains  an  Evangelical  church, 
a  celebrated  gymnasium,  once  a  monasterial  school,  with  a 
fine  library,  and  manufactures  of  parquet -flooring,  paper  and 
plaster  of  Paris,  while  another  industry  in  the  town  is  brewing. 
It  is  also  of  some  repute  as  a  health  resort. 

Ilfeld,  as  a  town,  dates  from  the  J4th  century,  when  it  sprang 
up  round  a  Benedictine  monastery.  Founded  about  1190  this 
latter  was  reformed  in  1545,  and  a  year  later  converted  into  the 
school  mentioned  above,  which  under  the  rectorship  of  Michael 
Neander  (1535-1595)  enjoyed  a  reputation  for  scholarship  which 
it  has  maintained  until  to-day. 

See  FOratemann,  MonumeiUa  rerum  Jlfeldensium  (Nordhausen, 
1843) ;  M.  Neander,  Bericht  vom  Kloster  Ilfeld,  edited  by  Bouterwek 
(GfittiiiKen,  1873);  and  K.  Meyer,  Geschkkte  des  Kioslers  Hjeld 
(Leiprig,  1897). 

ILFORD  {Great  Ilfobd],  an  urban  district  in  the  Romford 
pailiamentaiy  division  of  Essex,  England,  on  the  Roding, 
7  m.  E.N.E.  of  London  by  the  Great  Eastern  railway.  Pop. 
(1891)  10,913,  (rpoi)  4r,334-  A  portion  of  Hainault  Forest 
lies  within  the  parish.  The  hospital  of  St  Mary  and  St  Thomas, 
founded  in  the  rath  century  as  a  leper  hospital,  now  contains 
almshouses  and  a  chapel,  and  belongs  to  the  marquess  of  Salisbury , 
who  as  "  Master  "  is  required  to  maintain  a  chaplain  and  six 
aged  inmates.  The  chapel  appears  to  be  of  the  date  of  this 
foundation.  Claybury  Hall  is  a  lunatic  asylum  (1893)  of  the 
London  County  Council.  There  are  large  photographic  material 
works  and  paper  mills.  LmL£  Ilxobd  is  a  parish  on  the 
opposite  (west)  side  of  the  Roding.  The  churdi  of  St  Mary 
retains  Norman  portions,  and  has  a  curious  monumental  brass 
ctMnmemorating  a  boy  in  school-going  clothes  (1517).  Pop. 
Ci9or)   17,915. 

ILFHACOHBE,  a  seaport  and  watering-place  in  the  Barnstaple 
parliamentary  division  of  Devonshire,  England,  on  the  Bristol 
Channel,  225  m.  W.  by  S.  of  London  by  the  London  &  South- 
western railway.  Pc^.  of  urban  district  (i90r)  8557.  The 
picturesque  old  town,  built  on  the  difis  above  its  harbour, 
consists  of  one  street  stretching  for  about  a  mile  through  a  net- 
work of  lanes.  Behind  it  rise  the  terraces  of  a  more  modem 
town,  commanding  a  fine  view  across  the  Channel.  With  its 
beautiful  scenery  and  temperate  climate,  Ilfracombe  is  frequented 
by  visitors  both  in  summer  and  winter.  Grand  rugged  cliffs 
line  the  coast;  while,  inland,  the  country  is  celebrated  for  the 
rich  colouring  of  its  woods  and  glens.  Wooded  heights  form  a 
semicircle  round  the  town,  which  is  protected  from  sea  winds 
by  Capstone  Hill.  Along  the  inner  face  of  this  rock  has  been  cut 
the  Victoria  Promenade,  a  long  walk  roofed  with  glass  and  used 
for  concerts.  The  restored  church  o^Holy  Trinity  dates  originally 
from  the  rath  century.  Sea-bathing  is  insecure,  and  is  confined 
to  a  few  small  coves,  approached  by  tunnels  hewn  through  the 
rock.  The  harbour,  a  natural  recess  among  the  cliSs,  is  sheltered 
on  the  east  by  Hilsborough  Head,  where  there  ate  some  alleged 
Celtic  remains;  on  the  west  by  Lantern  Hill,  where  the  ancient 
chapel  of  St  Nicholas  has  been  transformed  into  a  lighthouse. 
In  summer,  passenger  steamers  run  to  and  from  Ilfracombe 
pier;  but  the  shipping  trade  generally  has  declined,  though 
herring  fisheries  ajre  carried  on  with  success.  In  the  latter  part 
of  the  13th  century  Ilfracombe  obtained  a  grant  for  holding  a 
fair  and  market,  and  in  the  reign  of  Edward  III.  it  was  a  place 
of  such  importance  as  to  supply  him  with  six  ships  and  ninety- 
six  men  ior  his  armament  against  Calais.  During  the  Civil  War, 
being  garrisoned  for  the  Roundheads,  it  was  in  1644  captured 
by  the  Royalists,  but  in  1646  it  fell  into  the  bands  of  Fairiax. 


ILHAVO,  a  seaport  in  the  district  of  Aveiro,  formerly  included 
in  the  province  of  Beira,  Portugal,  3  m.  S.W.  of  Aveiro  (9.0.), 
on  the  lagoon  of  Aveiro,  an  inlet  of  the  Atlantic  Ocean.  Pop. 
(iQoo)  r2,6i7.  Ilhavo  is  inhabited  chiefly  by  fishermen,  but  has 
a  celebrated  manufactory  of  glass  and  [mrcelain,  the  Vista- 
Alegre,  at  which  the  art  of  glass-cutting  has  reached  a  high 
degree  of  perfection.  Salt  is  largely  exported.  Ilhavo  is  cele- 
brated for  the  beauty  of  its  women.  It  is  said  to  have  been 
founded  by  Greek  colonbts  about  400  B.C.,  but  this  tradition  b 
of  doubtful  validity. 

ILL  one  of  the  principal  rivers  of  Central  Asia,  in  the  Russian 
province  of  Scmiryechcnsk.  The  head-stream,  called  the  Tekez, 
rises  at  an  altitude  of  11,600  ft.  £.  of  Lake  Issyk-kul,  in 
82°as'E.  and43''23'N.  ,on  the  W.  slopes  of  mount  Rash-katur. 
At  first  it  fiows  eastward  and  north-eastward,  until,  after 
emerging  from  the  mountains,  it  meets  the  Kungez,  and  then, 
assuming  the  name  of  Hi,  it  turns  westwards  and  flows  between 
the  Trans-Ih  Ala-tau  mountains  on  the  south  and  the  Boro- 
khoro  and  Talki  ranges  on  the  north  for  about  300  m.  to  Hiysk. 
The  valley  between  79°  30'  and  82°  E.  is  50  m.  wide,  and  the 
portion  above  the  town  of  Eulja  (Old  Kulja)  is  fertile  and 
papulous,  Taranchi  villages  following  each  other  in  rapid  suc- 
cession, and  the  pastures  being  well  stocked  with  sheep  and 
cattle  and  horses.  At  Hiysk  the  river  turns  north-west,  and 
after  traversing  a  region  of  desert  and  marsh  falls  by  at  least 
seven  mouths  into  the  Balkash  Lake,  the  first  bifurcation  of 
the  delta  taking  place  about  irs  m.  up  the  river.  But  it  is  only 
the  southern  arm  of  the  delta  that  permanently  carries  water. 
The  total  length  of  the  river  is  over  900  m.  From  Old  Kulja  to 
New  Kulja  the  Hi  is  navigable  for  at  most  only  two  and  a  half 
months  in  the  year,  and  even  then  considerable  difficulty  is 
occasioned  by  the  shoals  and  sandbanks.  From  New  Kulja 
to  Hiysk  (280  m.)  navigation  is  easy  when  the  water  is  high, 
and  practicable  even  at  its  lowest  for  small  boats.  At  Hiysk 
there  is  a  ferry  on  the  road  from  Kopal  to  Vyemyi.  The  principal 
tributaries  of  the  Hi  are  the  Kash,  Chilik  and  Charyn.  A  vast 
number  of  streams  flow  towards  it  from  the  mountains  on  both 
sides,  but  most  of  them  are  used  up  by  the  irrigation  canals 
and  never  reach  their  goal.  The  wealth  of  coal  in  the  valley 
is  said  to  be  great,  and  when  the  Chinese  owned  the  country 
they  worked  gold  and  silver  with  profit.  Fort  Hi  or  Hiysk,  a 
modem  Russian  establbhment,  must  not  be  confounded  with 
Hi,  the  old  capital  of  the  Chinese  province  of  the  same  name. 
The  latter,  otherwise  known  as  Hoi-yuan-chen,  New  Kulja 
(Gulja),  or  Manchu  Kulja,  was  formerly  a  city  of  70,000  in- 
habitants, but  now  lies  completely  deserted.  Old  Kulja,  Tatar 
Kulja  or  Nin-yuan,  is  now  the  principal  town  of  the  district. 
The  Chinese  district  of  Hi  formerly  included  the  whole  of  the 
valley  of  the  Hi  river  as  far  as  Issyk-kul,  but  now  only  its  upper 
part.  Its  present  area  is  about  27,000  sq.  m.  and  its  population 
probably  70,000.  It  belongs  administratively  to  the  province  of 
Sin-kiang  or  East  Turkestan.     (See  Kulja.) 

ILIOIf,  a  village  of  Herkimer  county,  New  York,  U.S.A., 
about  12  m.  S.E.  of  Utica,  on  the  S.  bank  of  the  Mohawk  river. 
Pop.  (1890)4057;  (rgoo)  5138  (75s  foreign-born);  (1905,  state 
census)  5924;  (1910)  6588.  It  is  served  by  the  New  York 
Central  &  Hudson  river,  and  the  West  Shore  railways,  by  the 
Utica  &  Mohawk  Valley  Electric  railroad,  and  by  the  Erie  canal. 
It  has  a  public  library  (1868)  of  about  13,500  volumes,  a  public 
hospital  and  a  village  hall.  The  village  owns  its  water-works 
and  its  electric-lighting  plant.  Its  principal  manufactures  are 
Remington  typewriters  and  Remington  fire-arms  (notably  the 
Remington  rifie);  other  manufactures  are  fifing  cabinets  and 
cases  and  library  and  oflice  furniture  (the  Clark  &  Baker  Co.), 
knit  goods,  carriages  and  harness,  and  store  fixtures.  In  1828 
Eliphalet  Remington  (1793-1861)  established  here  a  smaU 
factory  for  the  manufacture  of  rifies.  He  invented,  and,  with  the 
assistance  of  his  sons,  Philo  (1816-1889),  Samuel  and  Eliphalet, 
improved  the  famous  Remington  rifle,  which  was  adopted 
by  several  European  governments,  and  was  supplied  in  large 
numbers  to  the  United  States  army.  In  1856  the  company 
added  the  manufacture  of  farming  tools,  in  1870  sewing-machines. 
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and  in  1874  typewriters.  The  last-named  industry  was  sold  to 
the  Wycltoff,  Seamans  &  Benedict  Company  in  1886,  and  soon 
afterwards,  on  the  failure  of  the  original  Remington  company, 
the  fire-arms  factory  was  bought  by  a  New  Yorit  City  firm.  A 
store  was  established  on  the  present  site  of  Ilion  as  early  as 
1816,  but  the  village  really  dates  from  the  completion  of  tbe 
Erie  canal  in  1825.  On  the  canal  list  it  was  called  Steele's 
Creek,  but  it  was  also  known  as  Morgan's  Landing,  and  from 
1830  to  1843  as  Remington's  Comers.  The  post-office,  which 
was  established  in  1843,  was  named  Remington,  in  honour  of 
Eliphatet  Remington;  but  later  the  present  name  was  adopted. 
The  village  was  incorporated  in  185*,  Ilion  is  a  part  of  the 
township  of  German  Flats  (pop,  in  1900,  8663;  in  1905,  9489), 
settled  by  Palatinate  Germans  about  1715.  The  township  was 
the  scene  of  several  Indian  raids  during  tbe  French  and  Indian 
War  and  the  War  of  Independence.  Here  General  Herkimer 
began  his  advance  to  raise  the  siege  of  Fort  Schuyler  {1777), 
and  subsequently  Ilion  was  the  rendezvous  of  Benedict  Arnold's 
force  during  tbe  same  campaign. 

ILKBSTOK,  a  market  town  and  municipal  borough,  in  tbe 
Ilkeston  parliamentary  division  of  Derbyshire,  England,  9  m, 
E.N.E.  of  Derby,  on  the  Midland  and  the  Great  Northern 
railways.  Pop.  (1891)  19,744,  (1901)  35,384.  It  is  situated 
on  a  hill  commanding  fine  views  of  the  Erewash  valley.  The 
church  of  St  Mary  is  Norman  and  Early  English,  and  has  a 
fine  chancd  screen  dating  from  the  later  part  of  the  13th  century. 
The  manufactures  of  the  town  are  principally  hosiery  and  lace, 
and  various  kinds  of  stoneware.  Coal  and  iron  are  wrought  in 
the  neighbourhood.  An  alkaline  mineral  spring,  resembling 
the  seltter  water  of  Germany,  was  discovered  in  1830,  and  baths 
were  then  erected,  which,  however,  were  subsequently  closed. 
The  town,  which  is  very  ancient,  being  mentioned  in  Domesday, 
obtained  a  grant  for  a  market  and  fair  in  1151,  and  received 
its  charter  of  incorporation  in  1887.  It  is  governed  by  a  mayor, 
6  aldermen  and  18  councillors.     Area,  ajae  acres. 

ILKLET,  an  urban  district  in  the  Otley  parliamentary  division 
of  the  West  Riding  of  Yorkshire,  England,  t6  m.  N.W.  from  Leeds, 
on  the  Midland  and  the  North- Eastern  railways.  Pop.  of  urban 
district(i9oi)  7455.  It  is  beautifully  situated  in  the  upper  part 
of  the  valley  of  the  Wharfe,  and  owing  to  the  fine  scenery  of 
the  neighbourhood,  and  to  the  bracing  air  of  the  high  moorlands 
above  the  valley,  has  become  a  favourite  health  resort.  Here 
and  at  Ben  Rhydding,  i  m,  E.,  are  several  hydropathic  estabUsh- 
ments.  The  church  of  All  Saints  is  in  the  main  Decorated, 
largely  restored  in  i860.  Three  ancient  sculptured  crosses 
are  preserved  in  the  churchyard.  The  institutions  include  a 
museum  of  local  antiquities,  a  grammar  school,  the  Siemens 
Convalescent  Home  and  the  Ilkley  Bath  Charitable  Institution. 
The  fine  remains  of  Bolton  Abbey  lie  in  the  Wharfe  valley,  ;  m. 
above  Ilkley,  Ilkley  has  been  identified  with  the  Olkarta  of 
Ptolemy,  one  of  the  towns  of  the  British  tribe  of  the  Brigantes. 
There  was  a  Roman  fort  near  the  present  church  of  All  Saints, 
and  the  site  has  yielded  inscriptions  and  other  small  remains. 
Numerous  relics  are  preserved  in  the  museum. 

ILL,  a  river  of  Germany,  entirely  within  the  imperial  territory 
of  Alsace-Lorraine.  It  rises  on  a  north  foothill  of  the  Jura, 
S.W.  of  Basel,  and  flows  N.N.E,  parallel  with  the  Rhine,  which 
it  enters  from  the  left,  9  m.  below  Strassburg.  Its  course  lies 
for  the  most  part  through  low  meadowland;  and  the  stream, 
which  is  133  m,  long,  receives  numerous  small  affluents,  which 
pour  out  of  the  short  narrow  valleys  of  the  Vosges.  It  is  navigable 
from  Ladhof  near  Colmar  to  its  confluence  with  the  Rhine,  a 
distance  of  59  m.  It  is  on  this  river,  and  not  on  the  Rhine, 
that  the  principal  towns  of  Upper  Alsace  are  situated,  t,g. 
Millhausen,  Cohnarl,  Schlettstadt  and  Strassburg.  The  111 
feeds  two  important  canals,  the  Rhine-Mame  canal  and  the 
Rhine-Rhone  canal,  both  starting  from  the  neighbourhood  of 
Strassburg, 

ILLAWARRA.  a  beautiful  and  fertile  district  of  New  South 
Wales.  Australia,  extending  from  a  point  33  m.  S.  of  Sydney, 
along  the  coast  southwards  for  40  m.  to  Shoalhaven.  It  is 
thickly  populated,  and  supplies  Sydney  with  the  greater  part 


of  its  dairy  produce.  There  are  also  numerous  collieries,  produc- 
ing coal  of  superior  quality,  and  iron  ore,  fireclay  and  freestone 
are  plentiful.  The  Illawarra  Lake,  a  salt  lagoon,  9  m.  long  and 
3  m.  wide,  is  encircled  by  hills  and  is  connected  with  the  sea 
by  a  narrow  channel;  quantities  of  fish  are  caught  in  it  and 
wild  fowl  are  abundant  along  its  shores.  The  chief  towns  in 
the  district  are  Wollongong,  Kiama,  Clifton  and  Shellfaarbour. 

ILLE-BT-VILAIHB,  a  maritime  department  of  north-western 
France,  formed  in  r79o  out  of  the  eastern  part  of  the  old  province 
of  Brittany.  Pop.  (1906)  611,805.  Area  2699  sq.  m.  It  is 
bounded  N.  by  the  English  Channel,  the  Bay  of  St  Michel  and 
the  department  of  Manche;  E.  by  Mayenne;  S.  by  Loire- 
Inf6rieure;  and  W.  by  Morbihan  and  C6tes-du-Nord,  The 
territory  of  Ille-et-Vilaine  constitutes  a  depression  bordered 
by  bills  which  reach  their  maximum  altitudes  {over  800  ft.) 
in  the  N.E.  and  W,  of  the  department.  The  centre  of  this 
depression,  which  separates  the  hills  of  Brittany  from  those 
of  Normandy,  is  occupied  by  Rennes,  capital  of  the  department 
and  an  important  junction  of  roads,  rivers  and  railways.  The 
department  takes  its  name  from  its  two  principal  rivers,  the 
Hie  and  the  Vilaine,  The  former  joins  the  Vilaine  at  Rennes 
after  a  course  of  18  m.  through  the  centre  of  tbe  department; 
and  the  latter,  which  rises  in  Mayenne,  flows  westwards  as  far 
as  Rennes,  where  it  turns  abruptly  south.  The  stream  is  tidal 
up  to  tbe  port  of  Redon,  and  is  navigable  for  barges  as  far  as 
Rennes.  The  Vilaine  receives  the  Meu  and  the  Seiche,  which 
are  both  navigable.  There  are  two  other  navigable  streams, 
the  Airon  and  the  Ranee,  the  long  estuary  of  which  faOs  almost 
entirely  witbin  the  department.  The  lUe-et-Rance  canal  con- 
nects the  town  of  Rennes  with  those  of  Dinan  and  St  Malo. 
The  greater  portion  of  tbe  shore  of  the  Bay  of  St  Mkhd  is 
covered  by  the  Marsh  of  Dol,  vahiable  agricultural  land,  which 
b  protected  from  the  inroads  of  tbe  sea  by  dykes.  Towards 
the  open  channel  the  coast  is  rocky.  Small  lakes  are  frequent 
in  the  interior  of  the  department.  The  climate  is  temperate, 
humid  and  free  from  sudden  changes.  The  south-west  winds, 
while  they  keep  the  temperature  mild,  also  bring  freqncnt 
lowers,  and  in  spring  and  autumn  thick  fogs  prevaiL  Tbe 
soil  is  thin  and  not  very  fertile,  but  has  been  improved  l^-  the 
use  of  artificial  manure.  Cereals  of  all  kinds  are  grown,  but 
the  principal  are  wheat,  buckwheat,  oats  and  barley.  Potatoes, 
early  vegetables,  flax  and  hemp  are  also  largely  growm,  and 
tobacco  is  cultivated  in  tbe  arrondtssement  of  St  Malo.  Apples 
and  pears  are  the  principal  fruit,  and  tbe  dder  of  the  canton 
of  Dol  has  a  high  reputation.  Cheese  is  made  in  considerable 
quantities,  and  the  butter  of  Rennes  is  amongst  the  best  in 
France.  Large  numbers  of  horses  and  cattle  are  raised.  Ki&es 
of  iron,  lead  and  zinc  (Pont-P£an)  and  quarries  of  slate,  granite, 
lie,  are  worked.  There  are  flour  and  saw-mills,  brick  works, 
boat-building  yards,  iron  and  copper  foundries  and  forges, 
dyeworks,  and  a  widespread  tanning  industry.  Sail-doth, 
rope,  pottery,  boots  and  shoes  (Foug^res),  edge-tools,  nails, 
farming  implements,  paper  and  furniture  are  also  anMmg  the 
products  of  the  department.  Tbe  chiri  ports  are  St  Halo  and 
St  Servan.  Fishing  is  very  active  on  the  coast,  and  St  Malo, 
St  Servan  and  Cancale  equip  fleets  for  the  Newfoundland  cod- 
banks.  There  are  also  important  oyster-fisheries  in  the  Bay 
of  St  Michel,  especially  at  Cancale.  The  little  town  of  Dinard 
is  well  known  as  a  fashionable  bathing-resort.  ExpCHts  include 
agricultural  products,  butter,  mine-posts  and  dried  fisb;  imports, 
hve-stock,  coal,  timber,  building  materials  and  American  wheat. 
The  department  is  served  by  the  Western  railway,  and  has  over 
130  m.  of  navigable  waterway.  The  population  is  of  less  dis- 
tinctively Celtic  origin  than  the  Bretons  of  Western  Brittany, 
between  whom  and  the  Normans  and  Angevins  it  forms  a  transi- 
tional group.  Ille-et-Vilaine  is  divided  into  the  arrondissements 
of  Fougeres,  St  Malo,  Montfort-sur-Meu,  Redon,  Rennes  and 
Vitrf,  with  43  cantons  and  360  communes.  Tbe  chief  town 
is  Reuses,  which  b  tbe  seat  of  an  archbishop  and  of  a  court 
of  a;^>eal,  headquarters  of  the  X.  army  corps,  and  the  centre 
of  an  acadfmie  (educational  division). 

In  addition  to  tbe  capital,   Fougires,  St   Malo,   St  Servan, 
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RedoD,  Vitr£,  Dol,  Dinard  and  Cancale 
are  the  towns  of  chief  importance  and 
are  separately  noticed.  At  Combourg 
there  is  a  picturesque  ch&teau  of  the 
14th  and  i5tfa  centuries  where 
Chateaubriand  passed  a  portion  of  his 
early  life.  St  Aubin-du-Connier  has 
the  ruins  of  an  important  feudal  fort- 
ress of  the  13th  century  buUt  by  the 
dukes  of  Brittany  for  the  protection 
of  their  eastern  frontier.  Montfort- 
sur-Meu  has  a  cylindrical  keep  of  the 
iSth  century  which  is  a  survival  of  its  old  ramparts. 

ILLBGITIHACT  (from  "  iUegitimate,"  Lat.  iihgitimus,  not 
in  accordance  with  law,  hence  born  out  of  lawful  wedlock), 
the  state  of  being  of  illegitimate  birth.     The  law  dealing  with 
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the  legitimation  of  children  bom  out  of  wedlock  will  be  found 
under  Lecitiuacy  and  Legitimation.  Mow  far  the  prevalence 
of  illegitimacy  in  any  community  can  be  taken  as  a  guide  to 
the  morality  of  that  community  is  a  much  disputed  question. 
The  phenomenon  itself  varies  so  much  in  different  localities, 
even  in  localities  where  the  same  factors  seem  to  prevail,  that 
affirmative  conclusions  are  for  the  most  part  impossible  to  draw. 
In  the  United  Kingdom,  where  the  figures  differ  considerably 
for  the  three  countries — England,  Scotland,  Ireland — -the  reasons 
that  might  be  assigned  for  the  differences  are  negativedif  applied 
on  the  same  lines,  as  they  might  wel!  be,  to  certainother  countries. 
Then  again,  racial,  climatic  and  social  differences  must  be  allowed 
for,  and  the  influence  of  legislation  is  to  be  taken  into  account. 
The  fact  that  in  some  countries  marriage  is  forbidden  until  a 
man  has  completed  his  military  service,  in  another,  that  consent 
of  parents  is  requisite,  in  another,  that  "  once  a  bastard  always 
a  bastard  "  b  the  rule,  while  in  yet  another  that  the  merest  of 
subsequent  formalities  will  legitimize  the  offspring,  must  account 
in  some  degree  for  variations  in  figures. 

Table  I.  gives  the  number  of  illegitimate  births  per  1000 
births  in  various  countries  of  the  world  for  quinquennial  periods. 
It  is  to  be  noted  that  still-born  births  are  excluded,  as  in  the 
United  Kingdom  (contrary  to  the  practice  prevailing  in  most 
European  countries)  registration  of  such  births  is  not  com* 
pulaory.  The  United  States  is  omitted,  as  there  is  no  national 
system  of  registration  of  births. 

This  method  of  measuring  illegitimacy  by  ascertaining  the 
proportion  of  illegitimate  births  In  every  thousand  births  is 
a  fairly  accurate  one,  but  there  is  another  valuable  one  which 
is  often  applied,  that  of  comparing  the  number  of  illegitimate 
births  with  each  thousand  unmarried  females  at  the  child- 
bearing  age — the  "  corrected  "  rate  as  opposed  to  the  "  crude," 


as  it  b  usually  termed.     This  is  given  for  certain  countries  in 

Table  II. 

The  generally  accepted  idea  that  the  inhabitants  of  the  warmer 

countries  of  the  south  of  Europe  are  more  ardent  in  tempera- 
ment has  at  least  no  support  as  shown 
in  the  figures  in  Table  I.,  where  we  find 
a  higher  rat£  of  illegitimacy  in  Sweden 
and  Denmark  than  in  Spain  or  Italy. 
Religion,  however,  must  be  taken 
into  account  as  having  a  strong  influ- 
ence in  preventing  unchastity,  though 
it  cannot  be  concluded  that  any  par- 
ticular creed  is  more  powerful  in  this 
direction  than  another;  for  example, 
the  figures  for  Austria  and  Ireland  are 
very  different.  It  cannot  be  said, 
either,  that  figures  bear  out  the  state- 
ment that  where  there  is  a  high  rate 
of  illegitimacy  there  is  little  prostitu- 
tion. It  is  more  probable  that  in  a 
country  where  the  standard  of  living 
is  low,  and  early  marriages  are  the 
rule,  the  illegitimate  birth-rate  will 
be  low.  As  regards  England  and 
Wales,  the  illegitimate  birth-rate  has 
been  steadily  declining  for  many  years, 
not  only  in  actual  numbers,  but  also  in 
proportion  to  the  population. 
Table  lll.—Entiand  and  Walts. 


Ill«ritimate 
Firths. 

Proportion 

Illegitimate 

Year. 

to  1000  of 
population. 

Births  in 
1000  Births. 

i860 

43.693 

2-3 

64 

1865 

46,585 

'875 

48 

48 

1885 

42.793 

48 

W 

1-3 

44 

1900 

36.814 

40 

1905 

37.315 

40 

1907 

39 

The  coirected  rate  bears  out  the  result  shown  in  Table  III. 
as  follows: 

Table  W.— England  and  Wales.    lUegiUmaU  Birlh-raU  cakulated  on 
tht   Unmarried  and  Widowed  Femaie  Poputalion,  aged  IS-4S 


Compared  with 

Rate  per  looo. 

rate  in  1876-1880, 
taken  as  100. 

I876-I880 

1000 

13-5 

93-8 

I886-IS90 

81-9 

I 89 1-1895 

I 896-1900 

9-3 

63-9 

1906 

56-3 

1907 

7-8 

542 

Table   V.   gives   the   illegitintate  births  to   1000   births  in 
and   Wales  for  the  ten  years   1897-1906  and  lor 
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Table  \.— England  and  WaU 

lUegUimate  Births  to 

1000  Births. 

Ten 

Ten 

Ten 

years 

years 

years 

1907. 

1907. 

1907. 

1897- 

1906. 

Bedford     .     . 

S 

Hertford     .      . 

Oxford        .      . 

N.Riding     . 

47 

Huntingdon    . 

49 

46 

46 

70 

40 

44 

40 

41 

Shrxjpbhire 

61 

Cambnttee 

48 

18 

Somerset    ,      . 

Anglesey    .     . 

Stafford      .     . 

40 

Cornwall    .      . 

r, 

48 

shire        ,      . 

Suffolk        .      . 

16 

Cardigan    .      . 

f.\ 

58 

Surrey         .      . 

Carmarthen    . 

41 

41 

London      .     . 

37 

38 

Sussex        .     , 

5* 

52 

ii 

Devon 

39 

39 

Middlesex 

30 

32 

30 

Denbigh     .      . 

Docset       .     . 

40 

37 

29 

27 

Westmor- 

Durham    .     . 

Norfolk      .      . 

6S 

land         .      . 

61 

62 

Glamorgan 

26 

76 

Northampton 
Northumber- 

Gloucester 

ih 

Worcester 

's 

76 

36 

Pembroke 

Nottii^ham    . 

50 

49 

53 

49 

Radnor       .      . 

66 

67 

Table  VI. 

County  0/  England  and  Woks,  1870-1907. 

lllegi 

mate  Births  to  looo  Unmarried  and  Widowed  Females, 

Decrease  per  cent 

in  each  County 

between  the  period 

1870-1872 

and  1907. 

R»istiation 
Counties. 

aged  15-45  years. 

Three-year  Periods. 

Years. 

1870-1873. 

1880-1882. 

1890-1892. 

1900-1902. 

1903-1905 

1906. 

1907. 

England  and  Wales 

17-0 

14- 1 

IO-5 

8-5 

8-3 

8-1 

7-8 

54'' 

I0-3 

9-8 

8-1 

6-9 

6-9 

6-8 

6-4 

il:i 

Bedford    :     :           " 

18-0 

II-2 

8-4 

8-2 

8-2 

8-7 

Bcrtta       .     . 

i6-8 

'3-4 

III 

8-7 

8-6 

8-1 

i:i 

50-0 

Bucks      .     . 

ig-o 

\ti 

91 

8-9 

7-3 

11 

Cambridge    . 

19-3 

12-4 

9-6 

9-7 

IO-4 

Chester    .     . 

«7-S 

14-2 

10-3 

7-7 

7-3 

7-2 

6-9 

Cornwall 

lis 

14-8 

8-6 

8-1 

7-5 

7-5 

54-5 

29-2 

23-9 

1 8-6 

12-3 

12-3 

12-3 

II-O 

613 

Derby       .      . 

22-5 

17-7 

12-8 

lO-O 

9.4 

58» 

Devon      .     . 

I4-0 

IO-6 

8-1 

'6-7 

6-5 

6-7 

61 

564 

Dorset      .     . 

14-2 

I3-I 

9-6 

7-2 

7-2 

e-i 

6-4 

54-9 

Durham  .     . 

u.° 

13-8 

10-8 

n-6 

Kl 

Essex       .     . 

12-7 

tl 

7-3 

7-1 

n 

t\ 

12-9 

11-6 

6-3 

6-1 

55 -o 

Hants      .     . 

J3-6 

11-8 

8-5 

7-3 

7-1 

6-9 

6-4 

52-9 

Hereford 

21-4 

190 

13-4 

1 1-2 

11-5 

103 

48-6 

Hertford 

18-4 

15-3 

IO-4 

7-0 

7-2 

6-6 

7-5 

59-2 

Huntingdon 

19-8 

14-0 

12-9 

10-9 

9-7 

97 

9-7 

5I-0 

Kent  .     .     . 

\n 

9-3 

7-5 

7-6 

7-5 

7-2 

51-0 

136 

7-9 

7-8 

7-5 

7-2 

11 

19-9 

16- 1 

II-4 

8-6 

7-9 

7-5 

7-3 

Lincolnshire  . 

23-3 

18-5 

12-7 

11-9 

Middlesex      . 

9-4 

9-4 

'6^5 

5-9 

6-0 

6-i 

5? 

39-4 

Monmouth    . 

IS'6 

15-9 

II-3 

9-1 

9-6 

.11 

500 

Norfolk    .      . 

27 '3 

22-6 

16-7 

13-4 

%% 

12-5 

W> 

Northumberland 

187 

15-9 

II-7 

91 

9-0 

7-7 

211 

17-9 

12-4 

lO-O 

10.4 

9-3 

55-9 

Nottingham  . 

24-S 

21-7 

iS-4 

12-7 

12-6 

12-0 

1 1-9 

5"-4 

Oxford     .     . 

I9'0 

15-4 

IO-4 

9-0 

9-1 

9-3 

9.3 

51-6 

Rutland  .     . 

18-1 

12-7 

7-9 

7-2 

6-8 

9-0 

i;:j 

370 

Salop       .     . 

28-2 

31-8 

16-6 

12-8 

13-4 

13-0 

58-2 

Som&set 

13-3 

11-3 

7-4 

6-0 

60 

5-4 

5'S 

586 

Stafford    .     . 

4;6 

19.4 
17-8 

145 

11-4 

10-9 

58-9 

Suffolk     .     . 

II-7 

12-4 

12-5 

43-2 

Surrey      .     , 

9-5 

8-5 

'6-6 

5-9 

5-7 

5-9 

il 

40-0 

Sussex      .      . 

13-7 

1 1-5 

8-7 

7-3 

7-0 

65 

53-3 

Warwick  .      . 

14-9 

13-2 

9-7 

7-6 

7-5 

6-6 

6-8 

54-4 

Westmorland 

21-9 

17-9 

131 

8-6 

9-1 

8-5 

7-8 

64-4 
45-6 

Wilts       .     . 

17-1 

14-7 

IO-3 

9.3 

11 

8-6 

9*3 

Worcester 

16-3 

13-7 

9-2 

7-2 

6-6 

66 

59-5 

Yorks— 

E.  Riding    . 

23-0 

l8-2 

14-3 

11.7 

IO-6 

53-9 

N.  Riding 

'7-7 

15-4 

12-1 

u-ti 

11-9 

63-2 

W.Riding  . 

20-4 

161 

11-4 

9-4 

9-2 

8-8 

8-1 

60.3 

Anglesey        . 

19-7 

16-7 

•5-7 

16- J 

14-9 

133 

12-9 

34-5 

199 

i8-o 

12-5 

9-2 

9.3 

8-3 

58-3 

Cardigan 

160 

14-8 

ti-8 

8-9 

7-8 

6-3 

7-3 

54-4 

Carmarthen 

i8-a 

13-9 

9.4 

7-7 

8-2 

7-7 

8-9 

51-1 

Carnarvon 

ie-3 

139 

ia-7 

IO-3 

9-6 

9.4 

10-5 

42-6 

Denbigh   .      . 

17-6 

13-4 

12-3 

ii-6 

'3-5 

10-3 

512 

Flint  .     .     . 

i8-7 

18-4 

13-1 

9-7 

11-2 

11-9 

41-2 

Glamoigan    . 

17-7 

13-5 

10-3 

i-5 

9-1 

8.9 

"^ 

52-5 

Merioneth     . 

24-4 

19-5 

16-4 

13-5 

13-4 

13-2 

12-7 

e 

Montgomery 

29-5 

24-3 

16-7 

13-1 

13-4 

12-6 

11-7 

Pembroke      . 

21-6 

15-9 

12-4 

8-9 

10-7 

8-4 

61-1 

Radnor    .     . 

41-8 

33-2 

H-4 

>3-4 

8-3 

II-3 

730 
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Table  \ll.—RaU  of  lUegMmacy  per  1000  Birthi. 


Belfast . 
Bimungham 
Bradfonj  , 
Bristol  .  . 
Cork  .  . 
Dublin.  , 
Edinburgh 
Glasgow 
Leeds   .     . 


Liverpool 
Manchester 
Mtddlesboro' 
Newcastle  . 
Nottingham 
Portsmouth 
Salford  .  . 
Sunderland 


Table  VllL—ScoOand  igo6. 


Total 
Births. 

Legitimate. 

■ 
Illegitimate. 

Births  per 
1000  ot  pop. 

Percentage  of 
Illegitimate  to 
Total  Births. 

133.005 

iaa.699 

9306 

a7'93 

705 

Illegitimate 
Births. 

Percentage 

o( 
Illegitimate 

to  Total 

Births. 

Illegitimate 
Births. 

of 

Illegitimate 

to  Total 

Births. 

i860 
1865 
1S70 

IIS 

11,108 
10.786 
io„s89 
10,680 
9.J41 

9.32 
8-50 

189s 
1900 
1901 
1903 
1903 
1904 

IIS 

8359 
8300 
8295 
9010 
9083 
9306 

7-28 
6.49 
6-33 
6-28 

6-21 

6-79 
6-91 
7-05 

Table  IX. — Jcotiattd  1906. 


Illegitimate 
Births. 

Illegitimate  Births 
per  1000  of  Un- 
married Women  and 
Widows  between 
15  and  45. 

No. 

Per  1000 
of  Pop. 

Districts: 
Principal  Town 

ksfr : 

MainUnd-rural 
Insular- rural  . 

4318 
1039 
1724 

908 

5-88 

Shetland       .     . 

3' 
29 

St 

74 

■?i 
169 

1083 

53 

ii 

30 
410 

99 

'S 

60 
31 

318 

92 

5-30 

4.40 

8-03 

1029 

15-66 

8-15 
9-43 

9-95 
669 
4-91 
4.14 

"i 

4-46 

6-23 
638 
3-88 
7-23 
5-92 

ik 

ia-51 
10-71 

7-0 
7-7 
19-4 

'6^9 
ii-S 
13-2 

36-3 

25-4 

34-2 
170 

14-2 
10-8 
9-7 

10^9 
13-2 
9-7 
127 

tl 

143 
15-9 
15-4 

11-8 

12-7 

7-9 

19-9 
iS-7 
225 

Caithness      .      , 
Sutherland  .     . 
Ross  and  Cromarty 
Inverness     .     . 

E^  (or  Moray) 

Clackmannan    . 
Stirling 

Dumbarton  . 

Linlithgow   .     . 
Haddington. 

Roxburgh      .      . 
Dumfries      .     . 
Kirkcudbright  . 
Wgtoun 

Scotland       .      .      . 

9306  1      7-05 

141 

the  year  1907.  Table  VI.  gives  the  "  corrected  "  rate  for  certain 
three-year  periods.  In  connexion  with  tb^e  tables  the  following 
extract  from  the  RegistraT'Gencral's  Seport  for  1907  (p.  xxx.) 
is  important. 


"  It  U  difBcult  to  explain  the  v. 
in   the   several   counties.     It    m  .  „  , 

proportion  of  illegitimate  children  cannot  alone  serve  as  a  standard 
of  morality.  Broadly  speaking,  however,  the  single  and  widowed 
women  in  London,  in  the  counties  south  of  the  Thames,  and  in  the 
south-western  counties  have  comparatively  few  illegitimate  children; 
on  the  other  hand,  the  number  of  illegitimate  children  is  com- 
paratively high  in  Shropshire,  in  Herefordshire,  in  Staffordshire, 
in  Nottinghamshire,  in  Cumberland,  in  North  Wales,  and  also  in 

Table  X. — Ireland.    Proportion  ptr  cent  of  IlUgilimalt  Births. 


1903- 

1904. 

1905- 

1906. 

1907. 

Ireland      .      .      . 

Uinster    .     .     . 
Monster   .      .      . 
Ulster        .      .      . 
Con naught     .      , 

2-6 

2-5 

3-6 

3-6 

2-5 

2-6 

*-3 
3-3 
0-5 

3-6 

3-4 
0-7 

3-7 
3-3 

3-5 
0-7 

3-7 

3-5 
0-7 

2-7 

3-3 
0-6 

nearly  all  the  counties  on  the  eastern  seaboard,  viz.  Suffolk,  Norfolk, 
Lincolnshire,  the  East  and  North  Ridings  of  Yorkshire,  and  Durham. 
In  the  Registrar-General's  Report  for  the  year  1851  it  was  assumed 
that  there  was_an  indirect  connexion  between  female  illiteracy  and 


proportions  of  married  women  who  signed  the  marriage  register 
Table  XL — Ireland  igoj. 


Dublin 

Dublin  Co.  Borough 

Kildare 

KJlkennj' 

King's 

Longford 

Louth 

Meath 

Queen's 

Weslmeath 

Wexford 

Wickkiw 

Munster — 

Clare        

Cork  Co.  and  Co.  Borough 

Kerrj- 

Limerick  Co.  and  Co.  Borough 

Tipperary  N.R 

Tipperary  S.R. 

Wateriord  Co.  and  Co.  Borough 
Ulster- 
Antrim     

Armagh 

Belfast  Co.  Borough 

Donegal 

Fermanagh 

Londonderry  Co.  and  Borough 

Monaghan 

Tyrone 

Connaught — 

Roscommon 

Sligo  

Leinster 

Munster 

Ulster 

Connaught 


No.  of 

Illeritimat. 

Births. 


2564 


3-39 
1-46 
3-29 
a-07 

1-33 


by  mark  are  relatively  high  in  Staffordshire,  in  North  Wales,  in 
Durham  and  in  the  North  Ridine  of  Yorkshire;  on  the  other  hand, 
in  Norfolk,  in  Suffolk  and  in  Lincolnshire  there  is  a  compara- 
tively high  '^proportion  of  illegitimacy  and  a  low  proportion  of 
illiteracy." 

This  latter  conclusion  may  be  carried  further  by  saying  that 
in  those  European  countries  where  elementary  education  is 
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Rumi  rommon.  the  rale  of  tllrgiliinscy  is  high,  and  that  it  is 
low  in  the  morr  illUeraic  parts.  e.g.  Itvland  and  Brittany. 

It  has  been  said  that  one  of  the  contributory  causes  of  iUegici- 
nuify  is  the  n>nlamination  of  itrnt  citin:  statistics,  however, 
dis)irti\i*  this,  therr  being  more  illefntiinar>'  in  the  rural  districts. 
Tabic  Ml.  itivt^  the  rate  of  illegitimacy  ia  sotnc  of  the  principal 
towns  uf  the  I'niled  Kingdom. 

That  po\i:«iy  is  a  determining  factor  in  causing  illegitimacy 
the  ftillowing  figures,  giving  the  rate  of  illegitimacy  in  the 
pttoresl  parts  of  London  and  in  certain  well-t<Mlo  pans,  dearly 
tlisprow;  — 

RitI*  ff  IllrpHmaci  ptt  looo  Birlla. 


l.on>(<un. 

IWl. 

190,1- 

1005- 

1907- 

Mile  KikHHJ  Town 
XVhiKx-hapel      .... 

11 

0 

'5 
J4 

■8 
'3 

16 

lO 

>5 
It 

45 
44 
41 
i$o 

45 

4<) 

45 
54 

■£ 

the  state,  drataii^  347^  «)■  >>•  At  some  pdnta,  notably  at  Lake 
Proria,  it  brtadens  into  vast  expanses  resemblinz  lakes.  The 
Kaskaskia,  in  the  S.,  notable  tot  its  variations  in  volume,  and  the 
Rock,  in  the  N.,  are  the  other  important  rivers  emptying  into  the 
Mississippi;  the  Embarrass  and  Little  Wabash,  the  Saline  and 
Cache  in  the  E.,  are  the  important  tributaiies  o(  the  Wabash  and 
Ohio  rivers.  The  Chicago  nwr,  a  short  stream  i  m.  king,  formed 
bv  the  union  of  its  N.  and  S.  branches,  naturally  flowed  into  Lake 
\Iichigan,  but  by  the  construction  of  the  Chicago  Drainage  Canal 
its  waters  were  turned  in  1900  so  that  they  ultimately  flow  into  the 
Mississippi. 
The  soil  of  Illinois  is  remarkable  for  its  fertility.  The  surface 
'*  iposed  of  drift  deports,  varying  from   i 

e^-  ore  often  overlaid  with  a  bl 

^ .  .- 1  Wve  portion  of  the  state  tber 

clay.  The  scul  of  the  prairies  is  darker  arid  coarser  than  that 'of  the 
forests,  but  all  differences  diappear  with  cidtivation.  The  soil  of 
(be  ri\-er  \'alk\-$  is  alluvial  and  eqiecially  fcnfle,  the  "  Amcficui 
Bottom."  extending  along  the  Misassipfu  from  Ahoa  to  Cbeato-, 


haxinz  been  in  cultix'atio 


TahW«  VIII,  and  IX.  fix-e  ihe  t«l«  ot  ilkgitimao*  fi^  the 
vattvuK  i.\Hin(i»  of  :$cv4Und,  and  TaUc  X.  the  rate  for  Irriaitd. 

PiM  hXiK.vrMT.  — Ttte  .\nntMl  ffrfavfx  of  the  Regfettmrs-Genend 
tV**-  t-'ntsUn,!.  SA^tUnd  *ml  ItvUnd:  »tatislic.ji1  retunts  of  forn^ 
\-v^Mtw«;  .\.  I  r*nr««U.  iirfjiti«a»:y  *•*  I**  t%^mt»f*  nrf  Mr 
.SMI.1IMU  k/<M  v>»ia<.t  vi^^V  lT>  A.  I.) 

liLUL  a  n'wr  of  Bax'aiia.  rising  in  the  south-west  enremity 
vM'  the  htngvkmt,  ainvwtg  the  .UgSuer  Alps.  Taking  a  nonberiy 
w>utNe.  it  quits  the  mountains  at  Intntettsiadt.  and.  dowing  by 
Kentpien.  fi«m  whk-h  point  it  b  na\~igahle  for  ratts,  fonas 
f\w  »>>xnr  di^tanoe  the  bi>untUi>-  betwvrn  Hax'aTia  and  Wvintem- 
bent,  and  ex-entuallj-  stntes  the  Danube  vr^l  bank*  just  abuw 
V'.ni.     Its  tv^al  length  t»  i>s.t  m. 

lUINOISs  a  NvMth  Cratnl  state  oi  the  t'cited  States  01 
,\nKtica,  sitkMted  be*wwn  ,(-*  aiwt  4-*  ."w"  N.  i*:.  aad  i^r'  ,t^' 
and  ««'  ♦?  W,  l«wg.  It  b  t»>us.ied  S.  by  \Y»vRsin.  E.  by 
Lale  Xlk-iijaa  am!  l».ii*M.  S.H  a.->d  &.  by  :Se  t>hio  dxvr. 
wh\h  srtv»r«:es  it  fiv^sv.  Ker.:-A-ky.  *aj  S,W.  a=d  W.  by  tbe 
M3isis«^«  ri>r*.  whxh  s(v»»^-<*  -t  fjvwa  MsAxin  a 
I'V  l'>j>V.st  ,\x^  of  C..««RnKiSs  wh^vis  pt\»\-jo<\:  n«  :he 
:^>«  rtt  11/,-rvws  T*rH;virj-  !r;o  a  Kate.  eceiNJeJ  its  "■-rifiixtJ.'a 
l\»  the  K'.>.v."ie  vi|  Lii.e  Wx-Sifia  a»i  :be  Missess^L^ft  rSitr; 
cvvasojaec;'.?  ;Se:«*;  a?Mit  •,^sci;e  if  5;s..;sj  j*;.  =..01  w!-.i:i 
-X^'  »;.  5!V  a»  wa^M■  ssTt*.-*.  :S.>«pi:  :Se  v-^„^il  £y.iwa  of  ".i* 
l  r.:*%s  :^ji:*s  t«sii,-svji;  :^rvev,  w>j>,-*!  aws  sot  tite  ^o 

,*■  »»«»$-*»*<  — ».x-».-ijr«-.i^i.-ji'r\  Ae  *M^(■  ,ew.->r?<  tie  «3nrae 
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.\.  part  of  the  state  is  especialiy  suited  tod 

N.  and  central  parts  to  Indian  ceni,  the  E.  ti 

CSimiile. — The  climate  of  lUinais  is  natable  for  its  eatrwnes  of 
lempetaiure.  The  warm  winds  wbich  ^reep  up  the  Misaasippa 
\  jlk-y  from  the  Gulf  of  Meiko  aie  respo«sihle  for  the  eaueuie^  of 
bnii.  and  (be  .^ivtic  winds  of  the  north,  which  hnd  do  mouniain 
IaDk7^  to  tweak  theirsnei^gih.  cause theeitienKsof  cold.  Themn 
annual  temperature  at  Hlnrtebago.  near  ibe  N.  border,  is  47°  F..  and 
it  irKTeases  10  ihcsMiifav-ard  at  the  rale  erf  about  2°  for  every  degree 
of  Uriiude.  beiiK  53*  F.  at  Spring6eM.  and  5&*  F.  in  Cairo,  at  tbe 
S-  exiiemitv.  Tbe  k>«cst  temperature  ever  recorded  in  tbe  state 
wa$  -jp'  [^..  in  Fetwuiry  1405.  at  Ashioa  ia  ibe  N.W.  aod  the 
highest  was  ll*l'  F.,  in  July  lool.  ai  Cennalia.  in  ibe  S^  trgtrif  a 
mjiiimun)  tac^e  of  '47  F.  The  niu^e  of  rxmmm  bjronfideTab-y 
([oniter  in  ibe  N.  than  in  tbe  S.;  for  eiamrle.  at  Winnebago  ex- 
tremes have  ranged  (torn  — Jo"  F.  to  no'  F.  or  ip^"  F-  bet  at 
Cairo  tbev  biw  ru^i^cd  ocly  fiowi  —10'  F.  10  106  F.  or  izi*  F. 
TV  nwun  anciul  precipi;jcJo«i  i>  aKxj:  ^  in.  in  ibe  Sl  couabe^ 
but  thtf  decieases  to  the  3i.Ttii»aiii,  !«=g  atvin  j6  in.  in  :bc  ceeiral 
i\'4;r.t>fs  and  ^  in.  along  tbe  N.  Uxtvr,  The  nsfan  j-;r-al  s«»:»- 
tall  incie-ases  frv«i  I  j  in.  at  ibe  S.  erarer^hy  to  a^'prvnraate^  to  in. 
is  ibe  N.  c«;Eries,  In  :hc  N.  tbe  ;wecl7itat»3c  is  44-^ ' ,  sreatw  in 
«rm%  anJ  ^uInr=Kr  tbia  r;  if  in  aE;=:cn  aad  wizrer.  bet  in  tbe  S. 
>v.'.\  JO- 1 7  ' ,  cmiK*.  M  Cairo  the  pcv^^iling  wisii?  ai*  •pcrheriy 
O-nsi:  Jul  =iLxiT~renif«  Fet»^iMT-  and  as  tarscvtb  as  5ceir;f6eii  :bey 
a;e  fttTixTtv  tr:?ea  .\rr3  rj  Ut:=mt:  bci  ihrjcfS.'ci  lae  N.  aii" 
of  tbe  stare,  eKecr  aires:  the  sfa-ee  of  Lake-  M  j;:.:ri=-  wb«e  -hev 
van,-  rr-,-^  N£.  r,-  S^W..  :be  wiois  are  =mut  ^-=  ".i*  W.  <w  N.W. 
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t  important 


Historically  and  comparatively,  agriculture  i: 
industrv.  In  1900  about  ntne-tenths  of  the  total  land 
inclosea  in  farms;  the  value  of  farm  property  ((2,004,316,897)  was 
greater  than  that  of  anv  other  state;  as  regards  the  total  value  of 
farm  products  in  iS^  lllinoia  was  surpassed  only  by  Iowa;  in  the 
value  of  crops  IIUdoib  led  all  the  states,  and  the  values  of  property 
and  of  products  were  respectively  35'6%  and  67'i%  greater  than 
at  the  end  of  the  preceding  decade.  During  the  last  half  of  the 
19th  century  the  number  of  farms  increased  rapidly,  and  the  average 
aie  declined  from  igS  acres  in  1850  to  127-6  acres  in  1870  and 
134-3  acres  in  190a.  The  prevailing  form  of  tenure  is  that  of  owners, 
60-7  %  of  the  farms  being  so  operated  in  1900 ;  but  during  the  decade 
i8^K>-i90O  the  number  of  farms  cultivated  by  cash  tenants  in- 
creased 30-8%,  and  the  number  by  share  tenants  24-5%,  while 
the  increase  of  cultivation  by  owners  was  only  ly,,.  In  proportion 
of  farm  land  improved  (SU'5%),  Illinois  was  surpassed  only  by 
Iowa  aDoona  the  states.  Cereals  form  the  most  important  agri- 
cultural product  (600,107,378  bushels  in  1899 — in  value  about  three- 
fourths  of  the  total  agricultural  products  of  the  state).  In  the 
production  of  cereals  Illinois  surpassed  the  other  states  at  the 
close  of  each  decade  during  the  last  half  of  the  19th  century  except 
that  ending  in  1890,  when  Iowa  was  the  leading  state.  Indian  com 
and  oats  are  the  most  valuable  crops.  The  rank  of  Illinois  in  the 
production  of  Indian  com  was  first  in  1S99  with  about  one-fifth  of 
the  total  product  of  the  United  States,  and  first  in  1907  •  with  nearly 
one-tenth  of  the  total  crop  of  the  country  (9,531,000  bushels  out  of 
99,931,000).  In  1879,  in  1899  and  in  1905  (when  it  produced 
I33,779J62  bushels  out  of  953,216,1^7  from  the  entire  country) 
it  was  first  among  the  states  producn^  oats,  but  it  was  surpassed 
by  Iowa  in  1889.  1906  and  1907;  in  1907  the  Illinois  crop  was 
101.675,000  bushels.  From  1850  until  1879  Illinois  also  led  in  the 
production  of  wheat;  the  competition  of  the  more  western  states, 
Dowever,  caused  a  great  decline  in  both  acreage  and  production  of 
that  cereal,  the  state's  rank  in  the  nunjber  of  bushels  produced 
declining  to  third  in  1889  and  to  fourteenth  in  1899,  but  the  crop  and 
yield  per  acre  in  1903  was  larger  than  any  since  1894;  in  1905  the 
state  ranked  ninth,  in  1906  eighth  and  in  1.907  fifth  (the  crop  being 
40,104,000  bushels)  among  the  wheat-growing  states  of  the  country. 
The  rank  of  the  state  in  the  growing  of  rye  also  declined  from  second 
in  1879  to  eighth  in  1809  and  to  mnth  in  1907  (when  the  crop  was 
1,106,000  bushels),  and  the  rank  in  the  growing  of  barley  from 
third  in  1869  to  sixteenth  in  1S99.  In  1907  the  barley  crop  was 
600,000  bushels.     Hay  and  forage  are,  after  cereals,  the  most  im- 

Grtant  crops;  in  1907  2,664,000  acres  produced  3,730,000  tons  of 
y  valued  at  141,030,000.  Potatoes  and  broom  corn  are  other 
valuable  products.  Tlie  potato  crop  in  1907  was  13,398,000  bushels, 
valued  at  19,647,000,  and  the  sugar  beet,  first  introduced  during 
the  last  decade  of  the  19th  century,  gave  promise  of  becomit^  one 
of  the  most  important  crops.  From  1889  to  1899  there  was  a  distinct 
decline  in  the  production  of  apples  and  peaches,  but  there  was  a  great 
increase  in  that  of  cherries,  plums  and  pears.  The  large  urban 
papulation  of  the  state  makes  the  animal  products  very  valuable, 
Illinois  ranking  third  in  1900  in  the  number  of  dairy  cows,  and  in 
the  farm  value  of  dairy  products;  indeed,  all  classes  of  live  stock, 
except  sheep,  increased  in  number  from  1850  to  1900,  and  at  the 
end  of  the  latter  year  Illinois  was  surpassed  only  by  Iowa  in  the 
number  of  horses  and  swine;  in  1909  there  were  more  horses  in 
Illinois  than  in  Iowa.  Important  influences  in  the  agricultural 
development  of  the  state  have  been  the  formation  ot^ Farmers' 
Institutes,  organized  in  1895,  a  Com  Breeders'  Association  in  1898, 
and  the  introduction  of  fertilizers,  the  use  of  which  in  1899  was 
neariy  seven  times  the  amount  in  1889,  and  the  study  of  soils, 
carried  on  by  the  State  Department  of  Agriculture  and  the 
United  States  Department  of  ^^ricutture. 

The  growth  of  manufacturing  in  Illinois  during  the  last  half  of 
the  i9tB  century,  due  largely  to  the  development  of  her  exceptional 
transportation  facilities,  was  the  most  rapid  and  remarkable  in  the 
industrial  history  of  the  United  States.  In  1850  the  state  ranked 
fifteenth,  in  i860  eighth,  in  1870  sixth,  in  1880  fourth,  in  1890  and 
again  in  1900  third,  in  the  value  of  its  manufactures.  The  average 
increases  of  invested  capital  and  products  for  each  decade  from 
1850-1900  were,  respectively,  189-36%  and  153-9%;  in  1900  the 
capital  invested  {* 7 76, 829, 598,  of  which  J732, 820,771  was  in 
establishments  under  the  factory  system"),  and  the  product 
(11,259,730,168,  (^  which  11,130,868,308  was  from  establiAiments 
under  the  "  factory  system  "),  showed  unusually  small  percentages 
of  increase  over  those  for  1B90  (54-7 7o  and  38-6%  respecrively); 
and  in  1905  the  capital  and  product  of  establishments  under  the 
"  factory  system"  were  respectively  1975.844,799  and  $1,410,342,129, 
showing  increases  of  33-2%  and  25-8%  over  the  corresponding 
figures  for  1900. 

The  most  important  industry  was  the  whoksale  slaughtering 
and  pacldng  of  meats,  which  yielded  23-9%  of  the  total  inanu.- 
factured  product  of  the  state  in  1900,  and  23-5%  of  the  total  in 


'-The  statistics  for  years  prior  to  1900  are  taken  from  reports  of 
the  U.S.  Census,  those  for  years-after  1900  frtmi  the  Year  Books 
of  tlie  U.S.  Department  of  Agriculture.  It  should  be  trame  in  mind 
that  in  census  years,  when  comparison  can  be  made,  the  two  sets  of 
'  ;s  often  vary  conNderably. 


1905.  From  1870  to  1905  Illinois  surpassed  the  other  states  in  this 
industry,  yielding  in  19OO  and  in  1903  more  than  one-third  of  the 
total  product  of  the  United  States.  The  increase  in  the  value  of 
the  product  in  this  industry  in  Illinois  between  1900  and  1905  was 
over  10%.  An  intcrearing  phase  of  the  industry  is  the  secondary 
enterprises  that  have  developed  from  it,  nearly  all  portions  of  the 
slaughtered  animal  being  finally  put  to  use.  The  blood  is  converted 
into  clarifying  material,  the  entrails  are  used  for  sausage  coverii^^ 
the  hoofs  and  small  bones  furnish  the  raw  material  for  the  manu- 
facture of  glue,  the  large  bones  are  carved  into  knife  handles,  and 
the  homs  into  combs,  the  fata  are  made  to  yield  butterine,  lard  and 
soap,  and  the  hides  and  hair  are  uaed  in  the  manufacture  of  mat- 
tresses and  felts. 

The  manufacture  of  iron  and  steel  products,  and  of  products 
depending  upon  iron  and  sted  as  raw  material,  is  second  in  im- 
Wtance.  The  itvn  for  these  industries  is  secured  from  the  Lake 
superior  region,  the  coal  and  limestone  from  mines  within  the  state. 
Indeed,  in  the  manufacture  of  iron  and  steel.  Illinois  was  surpassed 
in  1900  only  by  Pennsylvania  and  Ohio,  the  1900  product  being 
valued  at  $60,303,144;  but  the  value  of  foundry  and  machine  shop 
products  was  even  greater  (161^,878,352).  In  1905  the  iron  and 
steel  product  had  increased  in  value  since  igc-O  44-9%,  to 
187,352,761;  the  foundip*  and  machine  shop  products  25<3%,  to 
179,961,482;  and  the  wire  product  showed  even  greater  increase, 
largely  because  of  a  difference  of  classification  in  the  two  censuses, 
the  value  in  190J  being  $14,099,566,  as  against  12,879,188  in 
1900,  showing  an  increase  of  nearly  390%.  The  development  of 
agriculture,  by  creatii^  a  demand  for  improved  farm  machinery, 
has  stimulated  the  inventive  genius;  in  many  cases  blacksmith 
shops  have  been  transformed  into  machinery  factories;  also  well- 
established  companies  of  the  eastern  states  have  been  induced  to 
remove  to  Illinois  by  the  low  prices  of  iron  and  wood,  due  to  cheap 
transportation  rates  on  the  Great  Lakes.  Consequently,  in  iSoo, 
in  1900  and  again  in  1905,  Illinois  sorpassed  any  one  of  the  other 
states  in  the  pnxluction  of  agricultuml  implements,  the  product  in 
1900  being  valued  at  142,033,796,  or  4i'5%  of  the  total  output  of 
agricultural  machinery  in  the  United  States;  and  in  1905  with  a 
value  of  138,412,453  it  represented  34-3%  of  the  product  of  the 
entire  country.  In  the  building  of  railway  cars  by  manufacturing 
corporations,  Illinois  also  led  tne  states  in  1900  and  in  1905,  the 
product  being  valued  at  124.8^5,606  in  1900  and  at  130,926,464 
(an  increase  of  nearly  otie-fourth)  in  1905;  and  in  construction  by 
railway  companies  was  second  in  1900,  with  a  product  valued  at 
•16,580,424,  which  had  increased  53-7  %  in  1905,  when  the  product 
was  valued  at  125,491,20^.  The  greatest  increase  of  products 
between  1890  and  1900  was  in  the  manufacture  of  electrical  apparatus 
(3400%),  in  which  the  increase  in  value  of  product  was  37-2% 
between  1900  and  1905. 

Another  dass  of  manufactures  consistB  of  those  dependent  upon 
agricultural  products  for  raw  material.  Of  these,  the  manufacture 
of  distilled  liquors  was  in  1900  and  in  1905  the  most  important, 
Illinois  leading  the  other  states;  the  value  of  the  i^tm  product, 
which  was  nearly  is  %  less  than  that  of  1S90,  was  increased  by 
41-6%,  to  154,101,805,  in  loqS-  Peoria,  the  centre  of  the  industry, 
IS  the  Iar([est  producer  of  whisky  and  high-class  wines  of  the  cities 
in  the  United  States.  There  were  also,  in  1900,  35  direct  and  othw 
indirect  products  made  from  Indian  com  by  glucose  plants,  which 
consumed  one-fifth  of  the  Indian  com  product  of  the  state,  and 
the  value  of  these  products  was  116,122,814;  in  1905  it  was  only 
(14,532,180.  Of  other  manufactures  dependent  upon  ^riculture, 
flour  and  grist  mill  products  declined  between  1890  and  1900,  but 
between  1900  and  190S  increased  39-6%  to  a  value  of  139,892.127. 
The  manufacture  of  cheese,  butter  and  condensed  milk  increased 
60%  between  1890  and  1900,  but  between  1900  and  1905  only  3-1  %> 
the  product  in  1905  being  valued  at  113,276,533. 

Other  prosperous  industries  are  the  manufacture  of  lumber  and 
timber  products  (the  raw  material  being  floated  down  the  Misnssif^ 
river  from  the  forests  lA  other  states) ,  whose  output  increased  frcMn 
1S90  to  1900  nearly  50%.  but  declined  slightly  bet«%en  1900  and 
1905;  of  furniture  (|«,I31,846  in  1905:  $15,285,475  in  1900; 
showing  an  increase  of  44.8%),  and  of  musical  instruments 
(•13.3*3.358  in  1905;  $8,156,445  in  1900;  an  increase  of  633% 
in  the  period),  m  both  of  which  Illinois  was  second  in  1900  and 
in  1905;  book  and  job  printing,  in  which  the  state  ranked  second 
in  1900  ($28,293,684  in  1905;  $19,761,780  in  1900;  an  increase  of 
43-2%),  newspaper  and  periodical  printing  ($28,644,981  in  1905; 
$tg,^ai.o^^   in    1000:  an   increase   oT  JT-6%V   in   which   ir  ranlcpri 


ol  47-6%),  i 


The  value  of  the  clothing  manufactured  ii)  190S  was  $67,439,617 
(men's  $55,202,999;  women's  $12,236,618),  an  increase  of  30-1% 
over  1900).  The  great  manufacturing  centre  is  Chicago,  where  more 
than  seven-tenths  of  the  manufactured  jwoducts  of  the  state  were 
produced  in  1900^  and  more  than  two-thirds  in  1905. 

In  this  development  of  manufactures,  the  mineral  resources  have 
been  an  important  influence,  nearly  one-fourth  (23-6yj  of  the 
manufactured  product  in  1900  depending  upon  minerals  for  raw 
material.'   AKImu^  the  iron  ore,  for  the  iron  and  steel  industry. 

furnished  by  the  minesof  the  Lake  Superior  region,  bitaminouscoal 
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Indiana  as  far  N.  as  a  line  from  the  N.  boundary  of  Grundy  county 
to  Rock  Island,  W.  front  Rock  Island  to  Henderson  county,  then 
S.W.  to  the  southern  part  of  Jackaon  county,  when  it  runs  S,  into 
Kentucky,  thus  including  more  than  three-fourthe  (42,900  sq.  m.) 
of  the  land  surface  of  the  state.  In  1679  Hennepin  reported  deposits 
of  coal  near  what  is  now  Ottawa  on  the  Illinois;  there  was  some 
mining  in  1810  on  the  Big  Muddy  river  in  Jackion  county;  and  in 
1833,  6000  tons  were  mined.  In  1907  (according  to  state  authorities) 
coal  was  produced  in  52  counties,  Williamson,  Sangamon,  St  Clair, 
Macoupin  and  Madison  giving  the  lai^est  yield.  In  that  year  the 
tonnage  was  51,317,146,  and  the  value  of  the  total  product 
154,687,882;  in  1908  the  value  of  the  states  product  of  coal  was 
exceeded  only  by  that  of  Pennsylvania  (nearly  six  times  as  sreat). 
Nearly  30%  of  all  coal  mined  in  the  state  was  mined  by  machinery 
in  1907.  The  output  of  petroleum  in  Illinois  was  long  unimportant. 
The  first  serious  attempts  to  find  oil  and  gas  in  the  state  were  in  the 
'fifties  of  the  19th  century.  In  1889  the  yield  of  petroleum  was 
1460  barrels.  In  1903  it  was  only  300  barrels,  nearly  all  of  which 
came  from  Litchfield,  Montgomery  county  (where  oil  had  been  found 
in  commercial  quantities  in  1886),  and  Wasbin^on,  Tazewell  county, 
in  the  west  central  part  of  the  state ;  at  this  time  it  was  used  locallv 
for  lubricatin;;  purposes.  There  had  been  some  drillii^  in  Clark 
county  in  1865,  and  in  1904  this  field  was  again  worked  at  Westfield. 
In  1905  the  total  output  of  the  state  was  181,084  barrels;  in  1906 
the  amount  increased  to  4,397,050  barrels,  valued  at  (3,274,818; 
and  in  1907,  according  to  state  reports,  the  output  was  24,281,973 
barrels,  being  nearly  as  great  as  that  of  the  Appalachian  field. 
The  petroleum -p rod ucir^  area  of  commercial  importance  is  a  strip 
of  land  about  80  m.  long  and  2  or  3  to  10  or  12  m.  wide  in  the  S.E. 
part  of  the  state,  centring  about  Crawford  county.  In  April  1006 
the  first  pipe  lines  for  petroleum  in  Illinois  were  laid;  beiore  that 
time  all  shipments  had  been  in  tank  cars.  In  connexion  with 
petroleum,  natural  ^s  has  been  found,  especially  in  Clark  and 
Crawford  counties;  m  1906  the  state's  product  of  natural  gas  was 
valued  at  (87,211.  Limestone  is  found  in  about  30  counties, 
principally  Cook,  Will  and  Kankakee;  the  value  of  the  product 
in  1906  was  13.942,331.  Clay  and  clay  products  of  the  state  were 
valued  in  1906  at  (13,765,453.  Deposits  of  lead  and  zinc  have  been 
discovered  and  worked  in  Jo  Daviess  county,  near  Galena  and 
Elizabeth,  in  the  N.W.  part  of  the  state.  A  southern  district, 
including  parts  of  Hardin,  Pope  and  Saline  counties,  has  produced, 
incidentally  to  tluorepar,  some  lead,  the  maximum  amount  being 
17613B7  "}  from  the  Fairview  mine  in  1866-1867.  In  1905  the 
«inc  from  the  entire  state  was  valued  at  (5,499,508;  the  lead  pro- 
duct in  1906  was  valued  at  (65,208.  Sandstone,  quarried  in  10 
counties,  was  valued  in  1905  at  (29,115  and  in  1906  at  119,125. 
Pope  and  Hardin  counties  were  the  only  sources  of  fluorspar  m  the 
United  States  from  1642  until  1898,  when  fluorspar  began  to  be 
mined  in  Kentucky;  in  1906  the  output  was  28,268  tons,  valued  at 
•  160,623,  and  in  1905  33,275  tons,  valued  at  (220,206.  The  centre 
of  the  fluorspar  district  was  Rosiclarc  in  Hardin  county,  The  cement 
deposits  are  also  of  value,  natural  cement  being  valued  at  (118,221 
and  Portland  cement  at  (3,461, 49A  in  1906.  Iron  ore  has  been 
discovered.  Class  sand  is  obtained  from  the  Illinois  river  valley 
in  La  Salle  county;  in  1906  it  was  valued  at  (156,684,  making  the 
state  in  thb  product  second  only  to  Pennsylvania  and  West  Virginia 
(in  1905  it  was  second  only  to  Pennsylvania).  The  value  01  the 
total  nuneral  product  of  the  state  m  1906  was  estimated  at 
(121,188,306.1 

Communications. — Transportation  facilities  have  been  aa 
important  factor  in  the  economic  development  of  IlUnois.  The 
first  European  settlers,  who  were  French,  came  by  way  of  the 
Great  Lakes,  and  established  intimate  relations  with  New  Orleans 
by  the  Mississippi  river.  The  American  settlers  came  by  way 
of  the  Ohio  river,  and  the  immigrants  from  the  New  England 
aod  Eastern  states  found  their  way  to  Illinois  over  the  Erie 
Canal  and  the  Great  Lakes.  The  first  transportation  problem 
was  to  connect  Lake  Michigan  and  the  Mississippi  river;  this 
was  accomplished  by  building  the  Illinois  Sl  Michigan  canal 
to  La  Salle,  at  the  head  of  Che  navigation  on  the  Illinois  river, 
a  work  which  was  begun  in  1836  and  completed  in  1848  under 
the  auspices  of  the  state.  In  1890  the  Sanitary  District  of 
Chicago  undertook  the  construction  of  a  canal  from  Chicago 
to  Joliet,  where  the  new  canal  joins  the  Illinois  &  Michigan 
canal;  this  canal  is  24  ft.  de^  and  160  ft.  wide.  The  Federal 
government  completed  in  October  1907  the  construction  of  a 

>  According  to  the  report  of  the  State  Geological  Survey,  the 
value  of  the  total  mineral  product  in  the  state  for  1907  was 
(153,122.648,  the  values  of  the  different  minerals  being  as  follows; 
coal.  (54,687,382;  pig  iron,  about  (53,228,000;  petroleum, 
(16,433,947;  clay  and  clay  products,  (13,351,363;  zinc,  (6,614,608; 
limestone,  (4,333.651;  Portland  cement,  (3,632,576;  sand  and 
gravel,  (1,367,653;  natural  slag,  (174,382;  fluorspar,  (141,971; 
mineral  waters,  (91,700;  lead  ore,  $45,760;  sandstone,  (14,996; 
and  pyrite.  (5700. 


new  canal,  the  Illinois  &  Mississippi,  popularly  known  as  the 
Hennepin,  from  Hennepin  to  Rock  river  (just  above  the  mouth 
of  Green  river),  7  ft.  deep,  52  ft.  wide  (at  bottom),  and  80  ft. 
wide  at  the  water-line.  This  canal  provides,  with  the  Illinois 
&  Michigan  canal  and  the  lUinois  river,  an  improved  waterway 
from  Chicago  to  the  Mississippi  river,  and  greatly  increases 
the  commercial  and  industrial  importance  of  the  "  twin  cities  " 
of  Sterling  and  Rock  FaUs,  where  the  Rock  river  is  dammed  by 
a  dam  nearly  1500  ft.  long,  making  the  main  feeder  for  the  canal. 
This  feeder,  formally  opened  in  1907,  runs  nearly  due  S.  to  a 
point  on  the  canal  N.W.  of  Sheffield  and  N.E.  of  Mineral; 
there  are  important  locks  on  either  side  of  this  junction.  At 
the  general  election  in  November  1908  the  people  of  Illinois 
authorized  the  issue  of  bonds  to  the  amount  of  $20,000,000  to 
provide  for  the  canalizing  of  the  Desplaines  and  Illinois  rivers 
as  far  as  the  city  of  Utica,  on  the  latter  river,  and  connecting 
with  the  channel  of  the  Chicago  Sanitary  District  at  Joliet, 
The  situation  of  Illinois  between  the  Great  Lakes  and  the 
Appalachian  Mountains  has  made  it  a  natural  gateway  for 
railroads  connecting  the  North  Atlantic  and  the  far  Western 
states.  The  first  railway  constructed  in  the  West  was  the 
Northern-Cross  railroad  from  Meredosia  on  the  Illinois  river  to 
Springfield,  completed  in  1842;  during  the  last  thirty  years  of 
the  igth  century  Illinois  had  a  larger  railway  mileage  than  any 
of  the  American  states,  her  mileage  in  January  1909  amounting 
to  i2,2i5'63  m.,  second  only  to  that  of  Texas.  A  Railway  and 
Warehouse  Commission  has  authority  to  fix  freight  and  passenger 
rates  for  each  road.  It  is  the  oldest  commission  with  such 
power  in  the  United  States,  and  the  litigation  with  railways 
which  followed  its  establishment  in  1871  fully  demonstrated  the 
pubhc  character  of  the  railway  business  and  was  the  precedent 
for  the  policy  of  state  control  elsewhere.' 

Population.— la  1870  and  1880  Illinois  was  fourth  among  the 
states  of  the  United  States  in  population;  but  in  1890, in  1900, 
and  in  1910,  its  rank  was  third,  the  figures  for  the  last  three  years 
named  being  respectively  3,836,351,  4,821,550,  and  S.638,S9"-' 
The  increase  from  1880  to  1890  was  24-3%;  from  1890  to 
igoo,  26%.  Of  the  population  in  1900,  98-2%  was  white, 
79'9%  was  native-born,  and  51-2%  was  of  foreign  parentage 
(either  one  or  both  parents  foreign-born).  The  principal  foreign 
element  was  German,  the  Teutonic  immigration  being  espedally 
large  in  the  decade  ending  in  i860;  the  immigrants  from  the 
United  Kingdom  were  second  in  importance,  those  from  the 
Scandinavian  countries  third,  and  those  from  ^uthem  Europe 
fourth.  The  urban  population,  on  the  basis  of  places  having 
4000  inhabitants  or  more,  was  51%  of  the  total;  indeed  the 
population  of  Cook  county,  in  which  the  city  of  Chicago  is  situ- 
ated, was  two-fifths  of  the  total  population  of  the  state;  during 
the  decade  of  the  Civil  War  (1860-1870)  the  population  of  the 
state  increased  only  48'4%i  and  that  of  Cook  county  about 
140%,  while  from  1870  to  1900  the  increase  of  all  counties, 
excluding  Cook,  was  about  36%,  the  increase  in  Chicago  was 
about  468  %.  Of  the  930  incorporated  cities,  towns  and  villages, 
614  had  less  than  1000  inhabitants,  27  more  than  5000  and  less 
than  10,000,  14  more  than  10,000  and  less  than  30,000,  4  more 
than  20,000  and  less  than  25,000,  and  7  more  than  35,000. 
These  seven  were  Chicago  (1,698,575),  the  second  dty  in  popula- 
tion in  the  United  States,  Peoria  (56,100),  Quincy  (36,252), 
Springfield  (34>i50),  Rockford  (31,051),  East  St  Louis  (29,655), 
and  Joliet  (29,353).  I"  '■9'^  >t  was  estimated  that  the  total 
iber  of  communicants  of  all  denominations  was  2,077,197, 
and  that  of  this  total  932,084  were  Roman  Catholics,  263.344 
were  Methodist  (235,092  of  the  Northern  Church,  7198  of  the 
Southern  Church,  9833  of  the  African  Methodist  Episcopal 
Church,  5512  of  the  Methodist  Protestant  Church,  and  3597  of 
the  Free  Methodist  Church  of  North  America),  202,566  were 
Lutherans   (113,527   of  the    Evangelical    Lutheran    Synodical 

See  the  so-called  McLean  County  Case  (67  111.  n),  the.  Na^ 
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Conlereatx,  36,366  of  the  General  Council  of  the  Evangelical 
Lutheran  Church,  14,768  of  the  General  Synod  of  the  Evan- 
gelical Lutheran  Church,  and  14,005  of  the  Evangelical  Lutheran 
Synodof  Iowa  and  other  states),  152,870  were  Baptists  (118,884 
of  the  Northern  Convention,  16,081  of  the  National  (Colored) 
Baptist  Convention,  7755  Free  Baptists,  6671  General  Bap- 
tbts,  and  5163  Primitive  Baptists),  115,602  were  Preabyterian 
(86,251  of  the  Northern  Church,  17,208  of  the  Cumberland 
Church  (now  a  part  of  the  Northern  Church),  and  955s  of  the 
United  Presbyterian  Church),  101,516  were  Disciples  of  Christ, 
S9i973  were  members  of  the  German  Evangelical  Synod  of 
North  America,  54,875  were  Congregationalists,  and  36,364 
were  Protestant  Episcopalians. 

Government. — Iliinois  has  been  governed  under  four  con- 
stitutions,  a  Territorial  constitution  of  1812,  and  three  State 
constitutions  of  1818,  184S  and  1870  (subsequently  amended). 
Amendments  may  be  made  by  a  Constitutional  Convention  or 
a  two-thirds  vote  of  all  the  members  elected  to  the  legislature, 
ratification  by  the  people  being  required  in  either  instance. 
To  call  a  Constitutional  Convention  it  is  necessary  that  a  majority 
popular  vote  concur  in  the  demand  therefor  of  two-thirds 
of  the  members  of  each  house  of  the  General  Assembly.  The 
executive  officials  hold  office  for  four  years,  with  the  ezcep- 
lion  of  the  treasurer,  whose  term  of  service  is  two  years.  The 
governor  must  be  at  least  thirty  years  of  age,  and  he  must  also 
have  been  a  dtizen  of  the  United  States  and  of  Illinois  for  the 
live  years  preceding  his  election.  His  veto  may  be  over-ridden 
by  a  two-thirds  vote  of  all  the  members  elected  to  the  legislature. 
Members  of  the  legislature,  which  meets  biennially,  are  chosen 
by  districts,  three  r^resentatives  and  one  senator  from  each 
of  the  51  districts,  18  of  which  are  in  Cook  county.  The  term 
of  senators  is  four  years,  that  of  representatives  two  years; 
and  in  the  election  of  representatives  since  1870  there  has  been 
a  provision  for  "  minority "  representation,  under  which  by 
cumulative  voting  each  voter  may  cast  as  many  votes  for  one 
candidate  as  there  are  r^resentatives  to  be  cbmen,  or  he  may 
distribute  his  votes  (giving  three  votes  to  one  candidate,  or  li 
votes  each  to  two  candidates,  ot  one  vote  each  to  three  can- 
didates), the  candidate  or  candidates  receiving  the  highest 
number  of  votes  being  elected.  A  similar  system  of  cumulative 
voting  for  aldermen  may  be  provided  for  by  ordinance  of 
councils  in  cities  organized  under  the  general  state  law  of  1872. 
Requisites  for  membership  in  the  General  Assembly  are  citizen- 
ship in  the  United  States;  residence  in  Illinois  for  five  years, 
two  of  which  must  have  been  just  preceding  the  candidate's 
election;  and  an  age  of  25  years  for  senators,  and  of  21  years 
for  representatives.  Conviction  for  bribery,  perjury  or  other 
infamous  crime,  or  failure  (in  the  case  of  a  collector  or  holder 
of  public  moneys)  to  account  for  and  pay  over  all  moneys 
due  from  him  are  disqualifications;  and  b^ore  entering  upon 
the  duties  of  his  office  each  member  of  the  legislature  must  take 
a  prescribed  oath  that  he  has  neither  given  nor  promised  any- 
thing to  influence  voters  at  the  election,  and  that  he  will  not 
accept,  directly  or  indirectly,  "  money  or  other  valuable  thing 
from  any  corporation,  company  or  person  "  for  his  vote  or 
influence  upon  proposed  legislation.  Special  legislation  is  pro- 
hibited when  general  laws  are  appUcable,  and  special  and  local 
legislation  is  forbidden  in  any  of  twenty-three  enumerated  cases, 
among  which  are  divorce,  dianging  of  an  individual's  name  or 
the  name  of  a  place,  and  the  grant  to  a  corporation  of  the  right  to 
build  railways  or  to  exercise  any  exclusive  franchise  or  privilege. 
The  judiciary  consists  of  a  supreme  court  of  7  members  elected 
for  a  term  of  9  years;  a  circuit  court  of  54  judges,  3  for  each 
of  18  judicial  districts,  elected  for  6  years;  and  four  appellate 
courts — one  for  Cook  county  (which  has  also  a  "  branch  ap- 
pellate court,"  both  the  court  and  the  branch  court  being  pre- 
sided over  by  three  circuit  judges  appointed  by  the  Supreme 
Court)  and  three  other  districts,  each  with  three  judges  ap- 
pointed in  the  same  way.  In  Cook  county  a  criminal  court, 
and  the  supreme  court  of  Cook  county  (originally  the  supreme 
court  of  Chicago),  supplement  the  work  of  the  circuit  court. 
There  are  also  county  courts,  consisting  of  one  judge  who  serves 


for  four  years;  in  some  counties  probate  courts  have  been 
established,  and  in  counties  of  more  than  500,000  population 
juvenile  courts  for  the  trial  and  care  of  delinquent  children  are 
provided  for. 

The  local  government  of  Illinois  includes  both  county  and 
township  systems.  The  earliest  American  settlers  came  from 
theSouthemStatesandnaturally  introduced  the  county  system; 
but  the  increase  of  population  from  the  New  England  and  Middle 
States  led  to  a  recognition  of  township  organization  in  the  con- 
stitution of  1848,  and  this  form  of  government,  at  first  prevalent 
only  in  the  northern  counties,  is  now  found  in  most  of  the  middle 
and  southern  counties.  Cook  (x>unty,  although  it  has  a  town- 
ship system,  is  governed,  like  those  counties  in  which  townships 
are  not  found,  by  a  Board  of  Commissioners,  elected  by  the 
townships  and  the  city  of  Chicago.  A  general  law  of  1872  pro- 
vides for  the  organization  of  municipalities,  only  cities  and 
villages  being  recognized,  though  there  are  still  some  "  towns  " 
which  have  failed  to  reorganize  under  the  new  law.  .  City  charters 
are  granted  only  to  such  municipalities  as  have  a  population 
of  at  least  1000. 

Requirements  for  suSrage  are  age  of  21  years  or  more,  citizen- 
ship in  the  United  States,  and  residence  in  the  state  for  one  year, 
in  the  county  ninety  days,  and  the  election  precinct  thirty  days 
preceding  the  exercise  of  suffrage.  Women  are  permitted  to 
vote  for  certain  school  officials  and  the  trustees  of  tfie  State 
University.  Disfranchisement  is  brought  about  by  conviction 
for  bribery,  felony  or  infamous  crime,  and  an  attempt  to  vote 
after  such  conviction  is  a  felony. 

The  relation  of  the  state  to  corporations  and  industrial  pro- 
blems has  been  a  subject  of  important  legislation.  The 
constitution  declares  that  the  state's  rights  of  eminent  domain 
shall  never  be  so  abridged  as  to  prevent  the  legislature  from  taking 
the  property  and  franchises  of  incorporated  companies  and  sub- 
jecting them  to  the  public  necessity  in  a  way  similar  to  the 
treatment  of  individuals.  In  1903  the  legislature  authorized  the 
municipal  ownership  of  public  service  corporations,  and  in  1905 
the  city  of  Chicago  took  steps  to  acquire  ownership  of  its  street 
railways — a  movement  which  seemed  to  have  spent  its  force  in 
1907,  when  the  municipal  ownership  candidates  were  defeated 
in  the  city's  elections— and  in  1902  the  right  of  that  dty  to 
regulate  tie  price  of  gas  was  recognized  by  the  United  States 
Circuit  Court  of  Appeals.  Railways  organized  or  doing  business 
in  the  state  are  required  by  the  constitution  to  have  a  public 
office  where  books  for  pubhc  inspection  arc  kept,  showing  the 
amount  of  stock,  its  owners,  and  the  amount  of  the  road's 
liabilities  and  assets.  No  railway  company  may  now  issue  stock 
except  for  money,  labour,  or  property  actually  received  and 
applied  to  purposes  for  which  the  corporation  was  organized. 
In  1907  a  law  went  into  effect  making  two  cents  a  mile  a  maxi- 
mum railway  fare.  An  anti-trust  law  of  1893  exempted  from  the 
definition  of  trust  combinations  those  formed  by  producers  of 
agricultural  prod  ucts  and  livestock, but  the  UntiedStatesSupreme 
Court  in  1902  declared  the  statute  unconstitutional  as  class  legis- 
lation. According  to  a  revised  mining  law  of  1899  (subsequently 
amended),  all  mines  are  required  to  be  in  charge  of  certified 
mine  managers,  mine  examiners,  and  hoisting  engineers,  when 
the  services  of  the  engineers  are  necessary;  and  every  mine  must 
have  an  escapement  shaft  distinct  from  the  hoisting  shaft.  The 
number  of  men  permitted  to  work  in  any  mine  not  having  an 
escapement  shaft  cannot,  in  any  circumstances,  exceed  ten  during 
the  time  in  which  the  escapement  or  connexion  is  being  completed. 

Economic  conditions  have  also  led  to  an  increase  of  administra- 
tive boards.  A  State  Civil  Service  Commission  was  created 
by  an  act  of  the  General  Assembly  of  1905.  A  Bureau  of  Labor 
Statistics  (1879),  whose  members  are  styled  Commissioners 
of  Labor,  makes  a  study  of  economic  and  financial  problems 
and  publishes  biennial  reports;  a  Mining  Board  (1883}  and  an 
inspector  of  factories  and  workshops  [since  1893)  have  for  their 
duty  the  enforcement  of  labour  legislation.  There  are  also  a 
State  Food  Commission  (i8gg)  and  a  Live  Stock  Commission 
(1885).  A  Board  of  Arbitration  (1895)  has  authority  to  make 
and  publish  investigations  of  all  facts  relating  to  strikes  and 
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lock-outs,  to  issue  subpoenas  for  the  attendance  and  testifying 
of  witnesses,  and  "  to  adjust  strikes  or  lock-outs  by  mediation 
or  conciliation,  without  a  fonnal  submission  to  arbitration." 

The  employment  of  children  under  14  years  of  age  in  factories 
or  mines,  and  working  employees  under  16  years  of  age  for  more 
than  60  hours  a  week,  are  forbidden  by  statute.  The  state  has 
an  excellent  "  Juvenile  Court  Law,"  which  came  into  force 
on  the  ist  of  July  1899  and  has  done  much  good,  especially  in 
Chicago.  The  law  recognized  that  a  child  should  not  be  treated 
like  a  mature  malefactor,  and  provided  that  there  should  be  no 
criminal  procedure,  that  the  child  should  not  be  imprisoned 
or  prosecuted,  that  his  interests  should  be  protected  by  a  pro- 
bation officer,  that  he  should  be  discharged  unless  found  depend- 
ent, delinquent  or  truant,  and  in  such  case  that  he  should  be 
turned  over  to  the  care  of  an  approved  individual  or  charitable 
society.  This  law  applies  to  counties  having  a  minimum  popula- 
tion of  500,000.  The  legal  rate  of  interest  is  5%,  but  this  may 
be  increased  to  7%  by  written  contract.  A  homestead  owned 
and  occupied  by  a  householder  having  a  family  is  exempt  (to 
the  amount  of  tiooo)  from  liabihty  for  debts,  except  taxes  upon, 
and  purchase  money  for,  the  same.  Personal  property  to  the 
value  of  $300  also  is  exempt  from  liability  for  debt.  Grounds 
for  divorce  are  impotence  of  either  party  at  time  of  marriage, 
previous  marriage,  adultery,  wilful  desertion  for  two  years, 
habitual  drunkenness,  attempt  on  life,  extreme  uid  repeated 
crudty,  and  conviction  of  felony  or  other  infamous  crime.  The 
marriage  of  cousins  of  the  first  degree  is  declared  incestuous 
and  void.  In  June  1907  the  Supreme  Court  of  Illinois  declared 
the  sale  of  liquor  not  a  common  right  and  "  sale  without  license 
a  criminal  offence,"  thus  forcing  clubs  to  close  their  bars  or  take 
out  licences. 

The  charitable  institutions  of  the  state  are  under  the  management 
of  local  trustees  appointed  by  the  governor.  They  are  under  the 
BUperviBion  of  the  Board  of  State  Comnussioners  of  Public  Charities 
(five  non-salaried  members  appointed  by  the  governor);  in  1908 
there  were  iS  institutions  under  its  jurisdiction.  Of  these,  seven 
were  hospitals  tor  the  insane — six  for  specific  parts  of  the  state,  viz. 
northern  at  Elgin,  eastern  at  Kankakee,  central  at  Jaclcsonville, 
southern  at  Anna,  western  at  Watertown,  and  general  at  South 
Bartonville,  and  one  at  Chester  for  insane  criminals.  The  others 
were  the  State  Psychopathic  Institute  at  Kankakee  (established  in 
1907  as  part  of  the  insane  service)  for  systematic  study  of  mental 
and  nervous  diseases;  one  at  Lmcoln  having  charge  of  feeble- 
minded children;  two  institutions  for  the  blind — a  school  at 
Jacksonville  and  an  industrial  home  at  Marshall  Boulevard  and 
19th  Street,  Chicago;  a  home  for  soldiers  and  sailors  (Quincy), 
one  for  soldiers'  orphans  (Normal),  and  one  for  soldiera  widows 
(Wilmington):  a  school  for  the  deaf  (Jacksonville),  and  an  eye  and 
^ i-c^ ir-u: \      Tu..  D T  „(  nv^^r:^.  ^l^n  harl  siirvr- 


at  St  Charles. 

The  trustees  of  each  penal  institution  are  appointed  by  the 
governor,  and  the  commissioners  of  the  two  penitentiaries  and  the 
managers  of  the  state  reformatory  compose  a  Board  of  Prison 
Industries.  There  were  in  1008  two  penitentiaries,  one  at  Jojiet 
and  one  at  Chester,  and,  in  addition  to  the  two  reformatory  mstitu- 
tioRS  for  young  offenders  under  the  supervision  of  the  Board  of 
Charities,  there  is  a  SUte  Reformatory  for  boys  at  Pontiac,  The 
indeterminate  sentence  and  parole  systems  are  important  features 
of  the  treatment  of  criminals.  All  but  two  of  the  counties  have 
almshouses.  In  1908,  in  some  counties,  the  care  of  paupers  was 
still  let  by  contract  to  the  lowest  bidder  or  the  superintendent  was 
paid  between  |i-oo  and  |i-8o — seldom  more  than  »l-50— a  week 
for  each  patient,  and  he  paid  a  small  (or  no)  rent  on  the  county 
farm.  Complete  state  control  of  the  insane  and  the  introduction  of 
modem  hospital  and  curative  treatment  in  the  state  asylums  (or 
hospitals)  are  gradually  taking  the  place  of  county  care  for  the 
insane  and  of  antiquated  custodial  treatment  in  and  political  control 
of  the  state  asylums — changes  largely  due  to  the  action  of  Governor 
Deneen,  who  appointed  in  1906  a  Board  of  Chanties  pledged  to 
reform.  By  a  law  of  1905  all  employed  in  such  institutions  were 
put  on  a  civil  service  basis.  In  IO07-1908,  $1,500,000  was  spent  in 
rehabilitating  old  buildii^s  and  m  buying  new  land  and  erecting 
bidldings. 

ErfiwatioM.— Public  education  in  Illinois  had  its  genesis  in 
the  land  of  the  North-West  Territory  reserved  for  educational 
puiposes  by  the  Ordinance  of  1787.  The  first  state  school  law, 
which  provided  for  state  taxation  for  public  schools,  was  enarted 
in  1835.    The  section  providing  for  taxation,  however,  was 


repealed,  but  free  schools  supported  by  the  sale  of  land  reserved 
for  education  and  by  local  taxation  were  established  as  early 
as  1834.  In  1855  a  second  school  law  providing  for  a  state 
school  tax  was  enacted,  and  this  is  the  foundation  of  the  existing 
public  school  system;  the  constitution  of  1870  also  requires 
the  legislature  to  provide  a  thorough  and  efficient  system  of 
public  schools.  In  1907-1908  the  total  school  revenue,  nine- 
tenths  of  which  was  derived  from  local  taxation  and  the  remainder 
chiefly  from  a  state  appropriation  (for  the  year  in  question, 
$1,057,000)  including  the  proceeds  derived  from  permanent 
schocJ  funds  secured  by  the  gift  and  sale  of  public  lands  on  the 
part  of  the  United  States  Government,  was  $39,989,510' 32. 
The  attendance  in  some  school  of  all  children  from  7  to  16  years 
of  age  is  compulsory,  and  of  the  population  of  school  age 
(1,500,066)  988,078  were  enrolled  in  pubhc  schools.  The 
average  length  of  the  school  term  in  1908  was  78  months,  and 
the  average  monthly  salary  of  teachers  was  $83-12  for  men  and 
$60.76  for  women. 

The  state  provides  for  higher  education  in  the  University 
of  Illinois,  situated  in  the  cities  of  Champaign  and  Urbana. 
It  was  founded  in  1867,  through  the  United  States  land  grant 
of  1863,  as  the  Illinois  Industrial  University,  and  received  its 
present  name  in  1883;  since  1870  it  has  been  co-educational. 
Associated  with  the  University  are  the  State  Laboratory  of 
Natural  History,  the  State  Water  Survey,  the  State  Geological 
Survey,  the  State  Entomologist's  Office,  and  Agricultural  and 
Engineering  Eiperiment  Stations.  The  University  confers 
degrees  in  arts,  science,  engineering,  agriculture,  law,  medicine, 
pharmacy,  dentistry,  music,  and  hbrary  science;  besides  the 
usual  subjects,  it  has  a  course  in  ceramics.  The  University 
publishes  Bulletins  of  the  Agricultural  and  Engineering  Experi- 
ment Stations;  Reports  of  the  State  Water  Survey,  of  the 
State  Natural  History  Survey,  of  the  State  Geological  Survey, 
and  of  the  State  Entomologist's  Office;  University  Studies;  and 
The  Journal  oj  English  and  Germanic  Pkitohgy.  The  schools  of 
medicine,  pharmacy  and  dentistry  are  in  Chicago.  The  faculty 
in  1907  numbered  408,  and  the  total  enrolment  of  students 
in  1907-IQ08  was  4743  (of  whom  991  were  women),  distributed 
(with  13  dupUcates  in  the  classification)  as  follows:  Graduate 
School,  203;  Undergraduate  Colleges,  2812;  Summer  Session, 
367;  College  of  Law,  186;  College  of  Medicine,  476;  College 
of  Dentistiy,  76;  School  of  Pharmacy,  359;  Academy,  377. 
In  1908  the  University  had  a  library  of  103,000  volumes.  The 
trustees  of  the  institution,  who  have  legislative  power  only,  are 
the  governor,  the  President  of  the  Board  of  Agriculture,  the 
State  Superintendent  of  Public  Instruction,  and  nine  others 
elected  by  the  people.  There  were  in  1907  more  than  forty 
other  universities  and  colleges  in  the  state,  the  most  important 
being  the  University  of  Chicago,  North-western  University 
at  Evanston,  Illinois  Wesleyan  University  at  Bloomington, 
Kboz  College,  Galesburg,  and  Illinois  College  at  Jacksonville. 
There  were  also  six  normal  colleges,  five  of  them  public:  the 
Southern  lUtnois  State  Normal  College  at  Carbondale,  the  Eastern 
Illinois  State  Normal  School  at  Charleston,  the  Western  Ulinois 
State  Normal  School  at  Macomb,  the  Chicago  Normal  School 
at  Chicago,  the  Northern  Illinois  State  Normal  School  at  DeEalb, 
and  the  Illinois  State  Normal  University  at  Normal. 

Finance. — The  total  receipts  for  the  biennial  period  ending  the 
30th  of  September  1908  were  119,588,843-06,  and  the  disbursements 
were  |2i,a78,8os-37;  and  on  the  ist  of  October  1908  there  was  a 
balance  in  the  treasury  of  $3,859 ,2 63  ■44.  The  bonded  debt  on  the 
same  date  was  117,500;  these  bonds  ceased  to  bear  interest  in 
i88j,  but  although  called  in  by  the  governor  they  have  never  been 
presented  for  payment.  The  system  of  revenue  is  based  upon  the 
general  property;  tax;  the  local  assessment  of  all  real  and  personal 
property  is  required,  with  the  aim  of  recording  all  kinds  of  property 
upon  the  assessment  rolls.  Boards  of  Revision  and  Boards  of 
Supervision  then  equalize  the  assessments  in  the  counties  and 
townships,  while  a  State  Board  of  Equalization  seeks  to  equalize 
the  total  valuation  of  the  various  counties.  The  tendency  is  for 
property  valuations  to  decline,  the  estimated  valuation  from  1873 
to  1893  decreasing  27%  in  Cook  county  and  39%  in  the  other 
while  the  assessments  from  1888  to  1898  were  in  inverse 

io  to  the  increase  of  wealth.     There  has  also  been  great  inequality 

valuations,  the  increase  of  valuation  in  Cook  county  made  in 
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le  law  of  1898  being  l300,ooo,ooo,  while 
e  siate  was  only  (4,000,000.     Amonp  other 

.  ..  .  n  inheritance  tax,  which  yields  approximately 

ti,ooo,ooo  a  year,  and  7%  of  the  anuual  gcoes  earning  of  the 
lilinoiB  Central  railway,  given  in  return  for  the  state  aid  in  the 
coiutriiction  of  the  road.  The  conatitution  prohibits  the  state  from 
leading  its  credit  or  making  appropriations  in  aid  of  any  corporation, 
association  or  individual,  and  from  constructing  internal  improve- 
ments, and  the  counties,  townships,  and  other  political  units  cannot 
incur  indebtedneu  in  excess  of  5%  of  their  assessed  property 
valuation.  The  legislature  may  not  contract  a  debt  of  more  than 
9350,000  except  to  suppress  treason,  war  or  invasion,  and  no 
legislative  appropriation  may  extend  longer  than  the  succeeding 
legislature.  General  banking  laws  must  be  submitted  to  the  people 
for  ratification. 

History. — Illinois  is  the  Freoch  fonn  oE  Iliniwek,  the  name 
of  a  oonfedeiacy  of  Algonquian  tribes.  The  fiist  eiploration  by 
Europeans  was  that  of  the  French.  In  1659  Pierre  Rodis- 
son  and  Medard  Chouart  des  Groseilliers  seem  to  have 
reached  the  upper  Mississippi.  In  1673  Jacques  Marquette, 
a  Jesuit  father,  after  having  established  a  mission  to  the 
Indians  at  Mackinaw  (Michigan)  in  the  preceding  year,  ez~ 
plored  the  country  around  Chicago,  in  1673  Marquette,  under 
orders  to  begin  a  mission  to  the  Indians,  who  were  known  to 
the  French  by  their  visits  to  the  French  settlements  in  the 
Lake  Superior  region,  and  Louis  Joliet,  who  acted  under  orders 
of  Jean  Talon,  Intendant  of  Canada,  ascended  the  Fox  river, 
crossed  the  portage  between  it  and  the  Wisconsin  river,  and 
followed  that  stream  to  the  Mississippi,  which  they  descended 
to  a  point  below  the  mouth  of  the  Arkansas.  On  their  return 
journey  they  ascended  the  Illinois  river  as  far  as  Lake  Peoria; 
they  then  ctoased  the  portage  to  Lake  Michigan,  and  in  1675 
Marquette  founded  a  mission  at  the  Indian  town  of  Kaskaskia, 
near  the  present  Utica,  HI.  In  1679  the  explorer  La  Salle, 
desiring  to  £nd  the  mouth  of  the  Mississippi  and  to  extend  the 
domain  of  France  in  America,  ascended  the  St  Joseph  river, 
crossed  the  portage  sepuating  it  from  the  Kankakee,  which  he 
descended  to  the  Illin<Hs,  and  built  in  the  ne^bourhood  of 
LAke  Peotia  a  fort  which  he  caUed  Fort  Crevecceur.  The 
vicissitudes  of  the  expedition,  the  necessity  for  him  to  return 
to  Canada  for  tools  to  construct  a  large  river-boat ,  and  opposition 
in  Canada  to  his  plans,  prevented  him  from  reaching  the  mouth 
of  the  Illinois  until  the  6th  of  February  i68a.  After  such  pre- 
liminary e^lorations,  the  French  made  permanent  settlements, 
which  had  their  origin  in  the  missions  of  the  Jesuits  and  the 
bartering  posts  of  the  French  traders.  Chief  of  these  were 
Kaskaskia,  established  near  the  mouth  of  the  Kaskaskia  river, 
about  1730;  Cahokia,  a  little  below  the  mouth  of  the  Missouri 
river,  founded  at  about  the  same  time;  and  Fort  Chartres,  on 
the  Mississippi  between  Cahokia  and  Kaskaskia,  founded  in 
r73o  to  be  a  link  in  a  chain  of  fortifications  intended  to  extend 
from  the  St  Lawrence  to  the  Gulf  of  Mexico.  A  monument  of 
the  labours  of  the  missionaries  is  a  manuscript  dictionary 
(c.  1730)  of  the  language  of  the  Illinois,  with  catechism  and 
prayers,  probably  the  work  of  Father  Le  Boulanger. 

In  171*  the  Illinois  river  was  made  the  N.  boundary  of  the 
French  province  of  Louisiana,  which  was  granted  to  Antoine 
Crozat  (1655-173S),  and  in  t7ii  the  seventh  civil  and  mihtary 
dbtrict  of  that  province  was  named  Illinois,  which  included 
more  than  one-half  of  the  present  state,  the  country  between 
the  Arkansas  river  and  the  line  43°  N.  lat.,  as  well  as  the  country 
between  the  Rocky  Mountains  and  the  Mississippi;  but  in  1733 
the  region  around  the  Wabash  river  was  formed  into  a  separate 
district.  The  trade  of  the  Illinois  country  was  now  diverted 
to  the  settlements  in  the  lower  Mississippi  river,  but  the  French, 
although  they  were  successful  in  gaining  the  confidence  and 
friendship  of  the  Indians,  failed  to  develop  the  resources  of  the 
country.  By  the  treaty  of  Paris,  1763,  France  ceded  to  Great 
Britain  her  claims  to  the  country  between  the  Ohio  and 
Mississippi  rivers,  but  on  account  of  the  resistance  of  Pontiac,  a 
chief  of  the  Ottawas  who  drew  into  conspiracy  most  of  the  tribes 
between  the  Ottawa  river  and  the  lower  Mississippi,  the  English 
were  not  able  to  take  possession  of  the  country  until  1765,  when 
the  French  flag  was  finally  lowered  at  Fori  Chartres. 


The  p<dicy  of  the  British  government  was  not  favourable 
to  the  economic  development  of  the  newly-acquired  cotmtry, 
since  it  was  feared  that  its  prosperity  might  react  against  the 
trade  and  industry  of  Great  Britain.  But  in  1769  and  the  suc- 
ceeding years  of  English  control,  this  policy  was  relaxed,  and 
immigration  from  the  seaboard  colonies,  especially  from  Virginia, 
began.  In  r77r  the  people  of  the  Illinois  country,  through  a 
meering  at  Kaskaskia,  demanded  a  form  of  self-government 
similar  to  that  of  Connecricut.  The  petition  was  ejected  by 
General  Thomas  Gage;  and  Thomas  Legge,  earl  of  Dartmouth 
(1731-1801),  Secretary  of  State  for  Plantations  and  President 
of  the  Board  of  Trade,  drew  up  a  plan  of  government  for  Illinins 
in  which  all  officials  were  appointed  by  the  crown.  This,  how- 
ever, was  never  operative,  for  in  1774,  by  the  famous  Quebec 
Act,  the  Illinois  country  was  annexed  to  the  province  of  Quebec, 
and  at  the  same  tinje  the  jurisdiction  of  the  French  civil  law 
was  recognised.  These  facts  explain  the  considerable  sympathy 
in  Illinois  fot  the  colonial  cause  in  the  War  of  Independence. 
Most  of  the  inhabitants,  however,  were  French,  and  these  were 
Loyalists.  Consequently,  the  British  government  withdrew 
their  troops  from  the  IlUnois  country.  The  English  authorities 
instigated  the  Indians  to  make  attacks  upon  the  froDtiets  of 
the  American  colonies,  and  this  led  to  one  of  the  most  important 
events  in  the  history  of  the  Illinois  country,  the  capture  of  the 
Britbh  posts  of  Cahokia  and  TTnilrinilfiii  in  1778,  and  in  the 
following  year  of  Vinc^mes  (Indiana),  by  George  Rogers  Ctarfe 
(<}.v.),  who  acted  under  orders  of  Patrick  Henry,  Governor  of 
Virginia.  These  conquests  had  much  to  do  with  the  securing 
by  the  United  States  of  the  country  W.  of  the  Alleghanies  and 
N.  of  the  Ohio  in  the  treaty  erf  Paris,  1783. 

The  Virginia  House  of  Ddegates,  in  1778,  extended  the  civil 
jurisdiction  of  Virginia  to  the  north-west,  and  anwinted  Captain 
John  Todd  (1750-1782),  of  Kentucky,  governor  of  the  entire 
territory  north  of  the  Ohio,  organized  as  "The  County  of 
Illinois";  the  judges  of  the  courts  at  Cahokia,  Kaskaskia, 
and  Vincennes,  who  had  been  appointed  under  the  British 
administration,  were  now  chosen  by  election;  but  this  govern- 
ment was  confined  to  the  old  French  settlements  and  was 
entirely  inefficient.  In  1787,  Virginia  and  the  other  stateshaving 
relinquished  their  claims  to  the  country  west  of  the  Alleghanies, 
the  North-West  Territory  was  organized  by  Congress  by  the 
famous  Ordinance  of  1787.  Two  yeaia  later  St  Clair  county 
was  formed  out  of  the  S.W.  part  of  the  Illisob  country,  while 
the  E.  portion  and  the  settlements  around  Vincennes  (Indiana) 
were  united  into  the  county  of  Knox,  and  in  1795  the  S.  part 
of  St  Clair  county  was  organized  into  Randolph  coimty,  with 
Kaskaskia  as  the  seat  of  administration.  In  1800  the  lUincMs 
country  was  included  in  the  Territory  of  Indiana,  and  in  rSog 
the  W.  part  of  Indianafrom  Vincennes  N.  to  Canada  was  organized 
as  the  Territory  of  Illinois;  it  included,  be^des  the  present 
territory  of  the  state,  all  of  Wisconsin  except  the  N.  part  of  the 
Green  Bay  peninsula,  a  considerable  part  of  Michigan,  and  all 
of  Minnesota  E.  of  the  Missisappi.  In  i8ia,  by  permission  of 
Congress,  a  representative  assemUy  was  chosen,  a  Territorial 
constitution  was  adopted,  and  the  Territorial  del^ate  in  Con- 
gress was  elected  directly  by  the  people. 

In  1818  Illinois  became  a  state  of  the  American  Union,  the 
Enabling  Act  fixing  the  line  43°  30'  as  the  N.  boundary,  instead 
of  that  provided  by  the  Ordinance  of  1787,  which  passed  through 
the  S.  bend  of  Lake  Michigan.  The  reason  given  for  this  change 
was  that  if  the  Mississippi  and  Ohio  rivers  were  the  only  outlets 
of  lUioois  trade,  the  interests  of  the  state  would  become  identified 
with  those  of  the  southern  states;  but  if  an  outlet  by  Lake 
Michigan  were  provided,  closer  relations  would  be  established 
with  the  northern  and  middle  states,  and  so  "  additional  security 
for  the  perpetuity  of  the  Union  "  would  be  afiorded. 

Among  the  first  problems  of  the  new  state  were  those  relating 
to  lands  and  Indians.  Throughout  the  Territorial  period 
there  was  conflict  between  French  and  English  land  daims. 
In  1804  Conf^ess  established  land  offices  at  Kaskaskia  and 
Vincennes  to  examine  existing  claims  and  to  eliminate  conflict 
with  future  grants;  in    r8i3  new  offices  were  established  at 
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for  the  French  ewlorations  and  the  colonial  period.    C.  E.  Boyd 

in  "  The  County  of  Illinois  "  (,American  Hist.  Rev.  vol.  iv.).  "  Record 
Book  and  Papers  of  John  Todd  "  {Chicago  Hisloricai  Society,  Col- 
ieclions,  iv.),  C.  E.  Carter,  Great  Britain  and  the  Illinois  Country. 
1763-1774  (Waahing;ton,  iqio),  R.  L.  Schuyler,  The  Transition  of 
/tftTwis  to  American  Government  (New  York,  1909),  and  W.  H.  Smith 
in  The  St  Clair  Papers  (Cincinnati,  1882),  and  the  Territorial  Records 


are  important  for  the  period  until  1818.  Governor  Thomaa  For_ 
History  of  Illinois  (Chicago,  1854),  and  Governor  John  Reynolds' 
My  Oum  Times  C1855),  are  contemporary  sources  for  1818-1846 
.,..     ,..,.,..      __. "yN.W.Edw     


{177S-1833)  and  Life  of  Ninian  Edwards  (Springfield,  1870),  E.  B. 
Washbume's  Edaiards  Papers  (Chicago,  1884),  C.  H.  Garriett's  Stal 
Banks  of  Issue  in  lOiticis  (Univ.  of  111,  1898),  and  N.  G.  Harris' 


i8y>-i86o,  W.  W.  LuBk's  PoiUics  and  Potiticians  of  IlUnois,  the 
lUtnois  Constituiionai  Convention  (_iS62),  Ike  Granger  Movement  in 
Illinois,  and  Illinois  Raibcay  Legislation  and  Common  Control 
(University  of  Illinois  Studies),  5tred  Railway  Legislation  in  Illinois 
(Atlantic  Monthly,  vol.  xciii.),areof  value  for  conditions  after  1S60. 
The  publications  of  the  Chicago  Historical  Society,  of  the  "  Fergus 
Historical  "  series,  of  the  State  Historical  Library,  of  the  Wisconsin 
Historical  Society,  also  the  Michigan  Pioneer  Collections,  contain 
valuable  documents  and  essays. 

lUiORIK,  a  province  of  British  West  Africa  in  the  pro- 
tectorate of  Nigeria.  It  has  an  area  of  6300  m.,  with  an  estimated 
population  of  about  250,000.  Its  inhabitants  are  of  various 
tribes,  among  which  the  Yoruba  now  predominate.  There  are 
two  minor  emirates,  Shonga  and  Lafiagi  in  this  province,  and  a 
number  of  semi-independent  towns  of  which  the  chief  are 
Awton,  Ajassa,  OSa  and  Patiji.  Under  British  administration 
the  province  is  divided  into  three  divisions,  Illorin  (central),  Offa 
(southern)  and  Patiji  {northern).  The  province  is  rich  in  agri- 
cultural and  sylvan  products.  Among  the  former  are  tobacco, 
cotton,  rice,  peppers,  ground-nuts  and  kolas.  The  latter  include 
great  quantities  of  shea  as  well  as  palm-oil  and  rubber.  The 
capital  is  a  town  of  the  same  name  as  the  province.  It  is  160  m. 
in  a  direct  line  N.N.E.  of  Lagos,  and  50  m.  S.S.W.  of  Jebba, 
a  port  on  the  Niger,  being  connected  with  both  places  by  railway. 
The  town  is  surrounded  by  a  mud  wall  partly  in  ruins,  which 
has  a  circuit  of  some  10  m.  Illorin  is  a  great  trading  centre, 
Hausa  caravans  bringing  goods  from  central  Africa,  and 
merchandise  from  the  coasts  of  the  Mediterranean,  which  is 
distributed  from  Illorin  to  Dahomey,  Benin  and  the  Lagos 
hinterland,  while  from  the  Guinea  coast  the  trade  is  in  the  hands 
of  the  Yoruba  and  comes  chiefly  through  Lagos.  A  variety 
of  manufactures  are  carried  on,  including  the  making  of  leather 
goods,  carved  wooden  vessels,  finely  plaited  mats,  embroidered 
work,  shoes  of  yellow  and  red  leather  and  pottery  of  various 
kinds.  Before  the  establishment  of  British  administration 
traders  from  the  south,  with  a  few  selected  exceptions,  were 
prohibited  from  entering  the  dty.  Illorin  middlemen  trans- 
acted all  business  between  the  traders  from  the  north,  who 
were  not  allowed  to  pass  to  the  south,  and  those  from  the  south. 
Knee  the  establishment  of  British  authority  the  town  has  been 
thrown  open,  crowds  of  petty  traders  from  Lagos  have  flocked 
into  Illorin,  and  between  4000  and  5000  trade  licences  are 
issued  yeariy.  The  British  resident  estimated  in  1904  that  at 
least  3000  loads  oi  British  cotton  goods,  which  he  valued  at 
£5  a  load,  were  imported.  The  population  of  the  town  is 
estimated  at  from  60,000  to  70,000.  The  chief  buildings  are 
the  palace  of  the  emir  and  the  houses  of  the  baiogitns  (war 
chiefs).  From  the  centre  of  the  town  roads  radiate  like  spokes 
of  a  wheel  to  the  various  gates.  Baobabs  and  other  shade  trees 
are  numerous.  There  are  a  number  of  mosques  in  the  town, 
and  the  Mahommedans  are  the  dominant  power,  but  the  Yoruba, 
who  constitute  the  bulk  of  the  people,  are  pagans. 

The  town  of  Illorin  was  founded,  towards  the  close  of  the 
i8th  century,  by  Yoruba,  and  rose  to  be  the  capital  of  one  of 
the  Yoruba  kingdoms.  About  1835  the  kingdom,  which  had 
come  tinder  Mahommedan  influence,  ceased  its  connexion 
with  the  Yoruba  states  aid  became  an  emirate  of  the  Sokoto 
empire.  The  Fula,  however,  maintained  the  Yoruba  system 
of  government,  which  places  the  chief  power  in  a  council  of  elders. 


In  1897  Illorin  was  occupied  by  the  forces  of  the  Royal  Niger 
Company,  and  the  emir  ^aced  himself  "  entirely  under  the  pro- 
tection and  power  of  the  company."  After  the  assumption  of 
authority  by  the  British  government  in  1900,  Illorin  was  organ- 
ized for  administration  on  tlie  same  system  as  the  temainder 
of  northern  Nigeria.  The  emir  took  the  oath  of  allegiance 
to  the  sovereign  of  Great  Britain.  A  resident  was  placed  at 
his  court.  Courts  of  justice  have  been  established  and  British 
garrisons  quartered  at  various  places  in  the  province.  (See  also 
Nigeria  and  Lagos.) 

ILLUMINATED  MSS.—"  Illumination,"  in  art,  b  a  term  used 
to  signify  the  embellishment  of  written  oi  printed  text  01  design 
with  colours  and  gold,  rarely  also  with  silver.  The  old  form  of 
the  verb  "  to  illuminate  "  was  "  to  enlumine  "  (0.  Fr.  etUuminer; 
Lat.  illuminare,  "  to  throw  light  on,"  "  to  brighten  "),  as  used 
by  Chaucer  (A.B.C,  73),  "  kalendrea  enlumyned  ben  they," 
and  other  medieval  writers.  Joinviile  likens  the  action  of 
St  Louis  in  adorning  his  kingdom  with  monastic  foundations  to 
a  writer  "  qui  a  fait  son  livre  qui  I'enlumine  d'or  et  d'azur  "; 
while  Dante  {Purgai.  xi.  79)  alludes  to  this  kind  of  decorati<»i 
as  "  quell'  arte  che  alluminaxe  chiamata  h  in  Parisi."  But  while 
the  term  should  be  strictly  applied  to  the  brilliant  book-orna- 
mentation which  was  developed  in  the  later  middle  ages,  it  has 
been  extended,  by  usage,  to  the  illustration  and  decoration  of 
early  MSS.  in  general. 

From  remote  times  the  practice  of  illustrating  texts  by  means 
of  pictorial  representarions  was  in  vogue.  The  survival  of 
papyrus  rolls  containing  the  text  of  the  Egyptian  ^^ 
ritual  known  as  The  Book  oj  the  Dead,  dating  back  Banx. 
fifteen  centuries  B.C.,  and  accompanied  with  numerous  scenes 
painted,  is  brilliant  colours,  proves  how  ancient  was  this  very 
natural  method  of  elucidating  a  written  text  by  means  of  pictures. 
There  are  naany  passages  in  the  writings  of  Latin  authora  showing 
that  illustrated  books  were  not  uncommon  in  Rome  at  least  in 
the  early  period  of  the  empire;  and  the  oldest  extant  paintings 
in  ancient  classical  MSS.  may  with  little  hesitation  be  accepted 
as  representadve  of  the  style  of  illustraUon  which  was  practised 
very  much  earlier.  But  such  paintings  are  rather  illustrative 
than  decorative,  and  the  only  strictly  ornamental  adjuncts  are 
the  frames  in  which  they  are  set.  Yet  independent  decoration 
appears  in  a  primitive  form  in  the  papyri  and  the  earliest  vellum 
MSS.  At  the  head  or  at  the  end  of  the  text  designs  composed  of 
cross-hatchings,  cables,  dotted  patterns  and  scrolls,  sometimes 
with  birds  or  simple  domestic  objects,  axe  found.  The  early 
practice  of  writing  the  initial  lines  or  even  the  entire  text  of  a 
volume  in  gold  or  coloured  inks,  and  of  staining  with  purple 
and  of  gilding  the  vellum,  while  it  undoubtedly  enhanced  the 
decoradve  aspect,  does  not  properly  fall  within  the  s(x>pe  of  this 
article;  it  concerns  the  material  rather  than  the  artistic  element 
of  the  MS.     (See  Manuscripts,  Palaeogbaphy.) 

It  will  be  seen,  then,  that  in  the  earliest  ezan^les  of  book 
decorations  we  find  the  germs  of  the  two  lines  on  which  that 
decoration  was  destined  to  develop  in  the  illuminated  USS.  of 
the  middle  ages:  the  illustradve  picture  was  the  precursor  of  the 
medieval  miniature  (the  technical  term  for  a  picture  in  an 
illuminated  MS.);  and  the  independoit  single  ornament  was 
to  eq>and  into  the  brilliant  initial  letters  and  boidets  of  illumina- 
tion. And  yet,  while  the  miniature  has  a  career  of  its  own  in 
artistic  development  which  may  be  more  conveniently  dealt 
with  under  a  sqMxate  heading  (see  Miniatuke),  its  decorative 
qualities  are  so  closely  bound  up  with  those  of  the  initial  and 
border  that  an  historical  description  of  illumination  must  give 
full  recognition  to  its  prominent  position  in  the  general  scheme 
'  book-omamentation  of  the  middle  ages. 
Tlie  first  examples  to  come  under  consideration  are  tbe  few 
surviving  MSS.  c^  early  origin  which,  preserving  as  they  do  the 
classical  tradition,  form  the  connecting  link  between  the  art 
of  the  Roman  empire  and  that  of  the  nuddle  ages.  The  most 
ancient  of  these,  it  is  new  agreed,  is  the  fragmentary  copy  of 
the  Iliad,  on  vellum,  in  the  Ambrosian  Library  of  Milan,  which 
consists  of  cuttings  of  the  coloured  drawings  with  which  the 
volume  was  adorned  in  illustration  of  the  various  scenes  of  the 
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poem.  The  MS.  may  have  been  executed  in  Italy,  and  there  is 
good  reason  to  aasign  the  fragments  to  the  jrd  century.  Hie 
character  of  the  art  is  qaite  classical,  bearing  comparison  with 
that  o(  the  wall-paintings  of  Pompeii  and  the  catacombs.  Equally 
classical  in  their  style  are  the  fifty  illustrative  pictures  of  the 
Vatican  Virgil,  known  as  the  Sckedae  Vaticanot,  of  the  4th 
century;  but  in  these  we  find  an  advance  oil  the  Homeric 
fragments  in  the  direction  of  decoration,  for  gilt  shading  is  here 
employed  to  heighten  the  lights,  and  the  frames  in  which  the 
pictures  are  set  are  ornamented  with  gilt  lozenges.  A  second 
famous  MS.  of  Virgil  in  the  Vatican  library  is  the  Codex  Romcnus, 
a  curious  instance  of  rough  and  clumsy  art,  with  its  series  of 
illustrations  copied  by  an  unskilful  hand  from  earlier  classical 
models:  And  a  still  later  example  of  persistence  of  the  classical 
tradition  is  seen  in  the  long  roU  of  the  book  of  Joshua,  also  in 
the  Vatican,  perhaps  of  the  loth  century,  which  is  filled  with  a 
series  of  outline  drawings  of  considerable  merit,  copied  from  an 
earlier  MS.  But  all  such  MSS.  exhibit  little  tendency  to  decora- 
tion, and  if  the  book  ornamentation  of  the  early  middle  ages  had 
been  practised  only  in  the  western  empire  and  not  also  at  Con- 
stantinople, it  is  very  doubtful  if  the  biilliaut  illumination  which 
was  afterwards  developed  would  have  ever  existed. 

When  the  centre  of  government  passed  eastward,  Roman  art 
came  under  Oriental  influence  with  its  sense  of  splendour,  and 
developed  the  style  known  as  Byzantine  which,  in  its 
earlier  stages,  and  until  it  became  stereotyped  in 
character,  was  broad  in  its  drawing,  on  classical  lines, 
and  brilliant  in  its  colouring,  and  which  introduced  a  profuse 
application  of  gold  in  the  details  of  ornament.  Reacting  on  the 
art  of  the  west,  the  influence  of  the  Byzantine  or  Greek  school 
is  not  only  prominent  in  such  early  works  as  the  mosaics  of 
Ravenna,  but  it  has  also  left  its  mark  in  the  peculiar  character  of 
Italian  pictorial  art  of  the  middle  ages. 

Very  few  examples  of  early  Byzantine  work  in  MSS.  have 
survived;  but  two  fragmentary  leaves  (Brit.  Mus.,  Add.  MS. 
51  It)  of  tables  of  the  Eusebian  canons,  which  must  have  stood 
at  the  beginning  of  a  copy  of  the  Gospels,  executed  no  doubt 
in  the  Eastern  capital  in  the  6th  century,  are  sufficient  to 
exemplify  the  splendour  of  ornament  which  might  be  lavished 
on  book  decoration  at  that  date.  The  surface  of  the  vellum  is 
entirely  gilt,  and  the  ornamental  designs  are  in  classical  style 
and  painted  in  bright  colours.  Two  well-known  MSS.,  the 
Genesis  of  the  Imperial  Library  of  Vienna,  of  the  latter  part  of 
the  6th  century,  and  the  Gospels  of  Rossano  in  southern  Italy, 
of  the  same  period,  both  containing  series  of  illustrative  paint- 
ings of  a  semi-classical  type,  are  very  interesting  specimens  of 
Byzantine  art;  but  they  depend  on  their  purple  vellum  and 
their  silver-written  texts  to  claim  a  place  among  highly  orna- 
mented MSS.,  for  the  paintings  themselves  are. devoid  of  gold. 
On  the  other  hand,  the  Greek  MS.  of  Genesis,  of  the  5th  or  6th 
century,  which  once  formed  part  of  the  Cottonian  collection  in 
the  British  Museum,  but  which  was  almost  totally  destroyed  by 
fire,  was  of  a  more  artistic  character:  the  drawing  of  its  minia- 
tures was  of  great  merit  and  classical  in  style,  and  gold  shading 
was  largely  employed  in  the  details.  The  famous  MS.  of 
Dioscorides  at  Vienna,  executed  in  the  year  473,  is  another 
excellent  example  of  the  early  Byzantine  school,  its  series  of 
paintings  at  the  beginning  of  the  volume  well  maintaining  the 
classical  sentiment. 

From  such  early  examples  Byzantine  art  advanced  to  a 
maturer  style  in  the  gth  and  loth  centuries,  two  MSS.  in  the 
BibliothSque  Nationale  of  Paris  being  types  of  the  best  work 
of  this  time.  These  are:  the  copy  of  the  sermons  of  Gregory 
Nazianzen  (MS.  Grec.  jio),  executed  about  the  year  880  and 
containing  a  series  of  large  miniatures,  some  being  of  the  highest 
excellence;  and  a  psalter  of  the  loth  century  (MS.  Grec.  139), 
among  whose  miniatures  are  examples  which  still  maiutain  the 
old  sentiment  of  classical  art  in  a  remaricahle  degree,  one  in 
particular,  representing  David  as  the  psalmist,  being  an  adapted 
copy  of  a  classical  scene  of  Orpheus  and  the  Muses.  The  same 
scene  b  repeated  in  a  later  Psalter  in  the  Vatican;  an  instance 
of  the  repetition  of  favourite  subjects  from  one  century  to 


another  which  is  common  throughout  the  history  of  medieval 
art.  At  the  period  of  the  full  maturity  of  the  Byzantine  school 
great  skill  is  displayed  in  the  best  examples  of  figure-drawing, 
and  a  fine  type  of  head  and  features  is  found  in  the  miniatures 
of  such  MSS.  as  the  Homilies  of  Ckrysostom  at  Parb,  which 
belonged  to  the  emperor  Nicephorua  III.,  1078-ioSj,  and  in  the 
best  copies  of  the  Gospeb  and  Saints'  Lives  of  that  period,  some 
of  them  being  of  exquisite  finish.  By  this  time  also  the  scheme 
of  decoration  was  established.  .  Brilliant  gilded  backgrounds 
give  lustre  to  the  miniatures.  Initial  letters  in  gold  and  coloura 
are  in  ordinary  use;  but,  it  is  to  be  observed,  they  never  become 
very  florid,  but  are  rather  meagre  in  outline,  not  do  they  develop 
the  pendants  and  borders  which  are  afterwards  so  characteristic 
of  the  illuminated  MSS.  of  the  west.  By  way  of  general  decora- 
tion, the  rectangular  head-pieces,  which  are  such  prominent 
features  in  Greek  MSS.  from  the  loth  to  the  13th  centuries, 
flourish  in  flowered  and  tesselated  and  geometric  patterns  in 
bri^t  colours  and  gold.  These  are  palpably  of  Oriental  design, 
and  may  very  well  have  been  suggested  by  the  woven  fabrics 
of  western  Asia. 

But  Byzantine  art  was  not  destined  to  have  a  great  history. 
Too  self-contained  and,  under  ecclesiastical  influence,  too  much 
secluded  from  the  contact  with  other  ideas  and  other  influences 
which  arc  vitally  necessary  for  healthy  growth  and  expansion, 
it  fell  into  stereotyped  ajid  formal  convention  and  ran  in  narrow 
grooves.  A  general  tendency  was  set  up  to  paint  the  flesh  tints 
in  swarthy  hues,  to  elongate  and  emaciate  the  limbs,  to  stiffen 
the  gait,  and  generally  to  employ  sombre  colours  in  the  miniatures, 
the  depressing  effect  of  which  the  artist  seems  to  have  felt  himself 
compelled  to  relieve  by  rather  startling  contrasts  of  bright 
vermilion  and  lavish  employment  of  gold.  Still  the  initials  and 
head-pieces  continued  to  retain  their  brilliancy,  of  which  they 
could  scarcely  be  deprived  without  losing  their  raitoti  d'itre  as 
decorative  adjuncts.  But,  with  all  faults,  fine  and  delicate 
drawing,  with  technical  finish  in  the  applied  colours,  is  still 
characteristic  of  the  best  Greek  miniatures  of  the  loth  to  12th 
centuries,  and  the  fine  type  of  head  and  features  of  the  older 
time  remains  a  tradition.  For  example,  in  the  Gospel  lectionary, 
Harleian  MS.  1810,  in  the  British  Museum,  of  the  izth  century, 
there  is  a  series  of  scenes  from  the  hfe  of  Christ  which  are  more 
than  usually  free  from  the  contemporary  conventionalism  and 
which  contain  many  figures  of  noble  design.  After  the  lath 
century  there  is  little  in  the  art  of  Greek  MSS.  to  detain  us. 
The  later  examples,  as  far  as  they  exist,  are  decadent  and  are 
generally  lifeless  copies  of  the  earUer.MSS. 

Byzantine  art,  as  seen  in  Greek  MSS.,  stands  apart  as  a  thing 
of  itself.  But  we  shall  have  to  consider  how  far  and  in  what 
manner  it  had  an  influence  on  western  art.  Its  reaction  and 
influence  on  Italian  art  have  been  mentioned.  That  that  in- 
fluence was  direct  is  manifest  both  in  the  style  of  such  works 
as  the  mosaics  of  Italy  and  in  the  character  of  the  paintings 
of  the  early  Italian  masters,  and  eventually  in  the  earliest 
examples  of  the  illuminated  MSS.  of  central  and  southern  Italy. 
But  it  is  not  so  obvious  how  the  influence  which  the  eastern 
art  of  the  Greek  school  undoubtedly  exercised  on  the  illuminated 
MSS.  of  the  Prankish  empire  was  conveyed.  Alltbiogsconsidered, 
however,  it  seems  more  probable  that  it  passed  westward 
through  the  medium  of  Italian  art  rather  than  by  actual  contact, 
except  perhaps  in  accidental  instances. 

We  turn  to  the  west  of  Europe,  and  we  shall  see  how  in  the 
elaborately  ornamented  Prankish  MSS.  of  the  CaroUngian  school 
was  combined  the  hngering  tradition  of  the  classical 
style  with  a  new  and  independent  element  which  had      ^g„, 
grown    up   spontaneously   in   the  north.     This  new      barMe. 
factor  was  the  Celtic  art  which  had  its  origin  and  was 
brought  to  perfection  in  the  illuminated  MSS.  of  Ireland  and 
afterwards  of  Britain.     It  will  therefore  be  convenient  to  trace 
the  history  of  that  school  of  book  ornamentation.     But  bfefbre 
doing  so  we  must  dispiose,  in  few  words,  of  the  more  primitive 
style  which  preceded  the  CaroUngian  development  in  western 
continental  Europe.     This  primitive  style,  which  we  may  call 
the  native  style,  as  distinguished  from  thp.^ote  artificial^ 
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i'<int|H)un<1fi)  nrt  of  the  rnvlvul  undrr  Charlemagne,  secmi  to 
hitvr  ticrn  wiilrly  rxtendvU  thrQunhout  the  Trankiih  empire  and 
lu  hnVD  hc<in  rommon  In  Lomhanly,  ind  to  Mmc  degree  in  Spain, 
n*  well  M  In  l-'ranco,  An<l  In  known  u  Merovingian  and  Franco- 
l.ombnrdlc,  ThU  kind  o(  ornamentation  nppeors  chiefly  jn 
tht>  form  u(  Initial  lotlcre  compoied  of  birdi,  fiihcs  and  animals 
iM>ntarti<d  Into  the  nhapei  of  the  alphabetical  letters;  and  in 
II  Inu  driree  of  hend-plcceB  and  borders  filled  with  interladnga, 
iir  iMndN.  or  gcnmetricol  patterns,  and  even  details  of  animal 
life.  In  these  patlerni,  barbarous  as  they  usually  are,  the  in- 
ihieni'e  ot  such  nrllslic  objects  as  mosaics  and  enamels  is  evident. 
the  pTevnlliiig  ■.'oloun  uro  crude  green,  rtxl,  orange  and  yellow, 
which  hold  iheir  jUnce  with  persistence  through  successive 
ItenernlitiiH  of  MSS,  This  native  style  also,  in  course  of  time, 
came  under  Celtic  Influence,  and  adopted  into  its  scheme  the 
Interlaced  design*  of  animal  forms  and  other  detaiU  of  the 
ornamenl  ot  the  north.  It  is  ther^orc  necessary  to  bear  in 
mind  Ihnl.  side  by  side  with  the  great  scries  of  Csrolingian  MSS., 
exe<-utnl  with  ttll  pumible  magnificence,  there  was  existent 
this  native  vchttul  producing  tin  examples  of  a  more  rustic 
character,  which  must  be  taken  Into  account  when  studying 
the  iieve)iit>ment  tvt  the  later  national  style  in  France,  in  the 
toth  ami  iiucceeding  tvnluries. 

■^>  turn  m>w  to  the  Celtic  style  of  ornament  in  MSS.  This 
welindinfulldewbt^ment  in  Ireland  as  earl>' as  the  7th  century, 
f^fH^.  The  Irish  sch«>ol  of  tkook  ornamentation  was  essentially 
a  iMliw  K'hMil  w^u^ing  out  its  own  ideas,  cieated  and 
fivtleml  by  the  early  civUiaaiitin  of  the  country  and  destined 
to  h«\T  a  pRtfound  induence  on  the  an  of  Britain  and  eventually 
on  that  of  the  ^'oniinent.  ll  may  be  described  as  a  mechanical 
an  hi\Htghi  to  the  highnl  piicb  of  perfection  by  the  most 
skilftti  ami  |v«iieut  dahoTAtion.  Iniliak.  borders  and  full-page 
deiiifios  arv  made  u)>  of  interiacvij  ribbons,  interlaced  and  en- 
tAngi'^l  awontaurt^ic  creatures,  intricate  knots,  spirals,  aig-xag 
ttrttamcnts,  awl  d«?lic»te  interwown  patterns,  togeibef  with 
all  Ktntb  «>f  deiogns  wv^rkvt)  out  in  r<^l  dots — all  arranged  and 
^>xmttin<^t  tt^tethcf  with  mathrmntical  acruracj-  and  with  ex- 
quistte  )krv\SsKwt  of  t\wi.'h:  and  painte^l  in  haniMnious  colours 
JH  thicti  |«(cmcoi^  which  dmit  to  ibc  whole  design  the  appeuance 
t^fCMmet.  tn>k)  b  ne\'tT«»cd.  Inthepiodurtionof  hi^destgns 
ttte  lri»h  anist  cx-iiVntlj'  tot*  lo»  his  nnxleis  the  objects  of  e»riy 
l»w<«l  w\'*k  iw  which  (he  tMttc  ra»f  was  so  skilled,  aitd  probably. 
tt^v  lite  iSA$si\'al  etuimeiii  anvl  QHv»ic«  ami  jewvjry  which  had 
hcci)  im^tonm)  and  cv«()ierl  ii«  the  counltTi-.  Hie  finest  exunple 
><4  eAtt>-  Cclttv'  N.^>k  oraomenisttvMt  is  the  tamoNs  copy  of  the 
lio^vls  hn>,vwn  4»  (he  itA«*<^'  KM^.ot  the  latter  pan  of  the  rih 
c>e«;ur>\  iwewn-**!  in  Trinity  t\dk^,  Dublin:  a  mirade  of 
n»nt:ie  an^l  iMVunte'  w»rt.nM)vshi)v  conbininic  i»  its  faiilliaBt 
Vk^M  ««  «*.'.k>s:i  variety  \*f  ik^ign.  J 

ttu;.  witS  all  his  anistic  exc<cl)cnoe.  the  lri$h  ani$t  failed  '■ 
vWi^j'M'K.v  in  tij[un'  «l»awi»»g;  in  l*ct  h^  <»n  hwyih-  be  said  to  [ 
lMVTSH%»w<v*t!cwjM>>lit,  Whenw<ec<ixRieffi(Ci:e.Ek>rexaniple.  '. 
the  tvste  lijWKT  in',e»vVd  t»  (V|«e^««i  the  e\~»2#ea«s  in  e»ri\- 
»\>^v*s  v^"  the  ^ftw^y^s.  tln-ir  ^imt^  contonvd  atx!  vMtea  cvKnposed 
svt  c\:nnvrv^»A!y  tnlerviKSivirs  anil  <>vn\\v»;)»ce!.  ■«  v\wtdcr  tba;  , 
;S,-  *>>•■^•a(■  v^  t«<*«tv  wSnIi  sl«e  Irish  ani$l  ii»i»ib!uKy  [Wijecsani  . 
;■-,  a's  <!w;;v."^',!  ik$we  w«s  Wt'4  jhivin)  by  iwofc  K»rt*aK>»B  r«>-  | 
v?.^-.  v>ii'<-  !■?»<■  e\i'i**«J!0>«fepiviv»MyU'«  he  Nvind;!s;i»i;:x«.  ■ 
l"V-^-  r.SV.K^  ir,  .\^:sif  %■>!  tisse  h*.-;  -x'Cfte  tv»  V  nopirofti  ruber  *f  ; 
A-  ,tlv  t\>  Se  wv'irt.^vf  ;r,w  tV  pr»*e»!  ^-taewe  of  ;iie  oiaajs*?,; 
•l>!  iV  )\y!c»  ;■«  «h-.^  ;i*y  vvwr  s^jlt  rtcvescriawns  *t  tiw 
>,;■.>.«!  NTTss,  arv'  wicff  *\w.v;-^-  :p«l:'^j  by  Ji*  M^ia  k;  i 
v.>».v.*  -«  •Xv*  :*  evtev-w*  i;»  ■;r#«:-;:y  a  tM.'<u::c:  dwr: 


«tv.'  ,v   Uw* 


Northumbrian  coast.  Here  was  established  by  the  brethren 
who  accompanied  the  missionary  the  famous  school  of  Liadis- 
fame,  from  which  issued  a  wonderful  series  of  finely  written 
and  finely  ontomented  MSS.  in  the  Oltic  style,  some  of  which 
Still  survive.  The  most  perfect  is  the  Lindisfame  Goiptls  or 
St  CtUhbert's  Gospels  or  the  Durham  Book,  as  it  is  mere  commonly 
called  from  the  fact  of  its  having  rested  for  some  time  at  Durham 
after  early  wanderings.  TUs  MS.,  written  in  honour  of  St 
Cuthbert  and  completed  early  in  the  8th  century,  is  in  the 
CottonioD  collection  in  the  British  Museum — a  beautiful  example 
of  writing,  and  of  the  Celtic  style  of  ornament,  and  in  perfect 
condition.  The  contact  vritb  foreign  influences,  unknown  in 
Ireland,  is  manifested  in  this  volume  by  the  use  of  gold,  but  in 
very  sparing  quantity,  in  some  of  the  details.  An  interesting 
point  in  the  artistic  treatment  of  the  MS.  is  the  style  in  which 
the  figures  of  the  four  evangelists  are  portrayed.  Here  the 
conventional  Ir^h  method,  noticed  above,  is  abatulonedi 
the  figures  ore  mechanical  copies  from  Byzantine  models.  The 
Brtist  was  unskilled  in  such  drawing  and  has  indicated  the  folds 
of  the  draperies,  not  by  shading,  but  by  streaks  of  paint  of  con- 
trasting colours.  Explanations  of  sudi  instances  of  the  unex- 
pected adoption  of  a  foreign  style  are  rarely  forthcoming;  but 
in  this  case  there  is  one.  The  sections  of  the  text  have  been 
identified  as  following  the  NeopoUt&n  use.  The  Greek  Theodore, 
archbishop  of  Canterbury,  arrived  in  Britain  in  the  year  688  and 
was  accompanied  by  Adrian,  abbot  of  a  monastery  in  the  island 
of  Nisita  near  Naples;  and  they  both  visited  Lindisfame. 
There  can  therefore  be  little  doubt  that  the  NeapoUtan  MS. 
from  which  the  text  of  the  Dttrkam  Bock  was  derived,  was  one 
which  Abbot  Adrian  had  brought  with  him;  and  it  may  also 
be  assumed  that  his  MS.  also  contained  paintings  of  the  evange- 
lists in  the  Byzantine  style,  which  served  as  models  to  the 
Northumbrian  artist. 

The  Celtic  style  was  thus  established  through  the  north  of 
England,  and  thence  it  spread  to  the  southern  ports  of  the 
country.  But.  for  the  moment,  the  accoimt  of  its 
further  devclo[Hnent  in  Britain  must  be  suspended  jfafiu. 
in  order  to  resume  the  thread  of  the  story  of  the  later 
cUssical  infiuence  on  the  illumination  of  MSS.  of  the  Frankisfa 
empire.  Under  Charlemagne,  who  became  emperor  of  the  West 
ID  the  year  800.  art  revived  in  many  branches,  and  particularly 
in  that  of  the  writing  and  the  illumination  of  MSS.  Daring  the 
retgns  of  this  monattii  and  his  immediate  successors  was  produced 
a  series  of  magnificent  volumes,  mostly  biblical  and  liturgical, 
made  resplendent  by  &  lavish  use  of  gold.  The  character  of 
the  decoration  runs  still,  as  of  old,  in  the  two  lines  of  illustration 
and  of  pure  omamenL  We  find  a  certain  amount  of  general 
illustiatioa.  usually  of  the  biblical  narrative,  in  pictorial  scenes 
drawn  in  freehand  in  the  later  classical  style,  and  undoubtedly 
inspued  ty  the  western  art  of  Rome.  But  those  illustrations 
are  small  in  number  compared  with  the  numerous  examples 
<tf~  pucr  ontament-  Such  ornament  was  cmidoyed  in  the  tables 
01  ;be  Eusrfaian  cantms,  in  the  accessMies  of  the  traditional 
ptviuies  M  the  e\-angdist5.  in  the  fuU-pagc  designs  which  intio- 
d-jord  t  he  opening  words  <rf  the  several  books  of  Bibles  or  Gospels, 
in  Uie  Ur|y  initial  tetters  proftisely  scaiteied  through  the  volumes, 
is  ibe  ir.!*.:^:'.*-  ranety  ot  borders  which,  in  some  MSS.,  adorned 
fuge  ofier  page.  In  oil  this  ornament  the  debased  classical 
eiezan:;  ts  pnxninenily  in  eiiidence.  Columns  and  arches 
of~  I'aik^ted  maiUes,  and  kaf  moulding  and  other  architec- 
::iru  omib  are  borrowed  from  the  Roman  basilicas,  to  serve 
as  .3(v\«:i;k«b  for  ten  and  miciature.  The  conventional 
^wtr»:;-Cfrarcs  oa  tbc  evanselists  are  moddled  on  the  Byzantine 
iw::k=.  Nil  wnh  difiemces  which  apprar  to  invticate  an  inter- 
"■^.--^f  izraesoe.  sach  as  woud  be  cxerdsed  on  the  eastern  art 
^y  :;£  iTasssrJsiMa  throcgh  Italy.  Siich  figuies.  vhicb  indeed 
iww<ae.  ir  il%x;l:;«  ««  ume.  so  iorsal  as  almost  to  be  decorative 
onait«  axtar  w^-i  ieir  sefJi:^.  grew  scereotyped  and  passed  on 
jB«».'e»-o.-«r^y  r-.-cE  aroa  to  ania.  always  subject  to  deteriora- 
rv-o.    arc  w«re  jvrpRnaztA  cspeciit-j   ia   MSS.  of  German 
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marks  the  illumination  of  the  Carolingjan  school.  The  influence 
of  the  Celtic  art,  which  has  been  described,  imposed  itself  and 
combined  with  it.  This  combination  was  due  to  the  English- 
man, Alcuin  of  York,  who  became  abbot  of  the  Benedictine 
house  of  St  Martin  of  Tours,  and  who  did  so  much  to  aid  Charle- 
magne  in  the  revival  of  letters.  Thus,  in  the  finest  examples 
of  the  Carolingian  illuminated  MSS.,  Celtic  interlaced  patterns 
stand  side  by  side  with  the  designs  of  classical  origin;  and,  at 
the  same  time,  it  is  interesting  to  observe  that  the  older  native 
Merovingian  style  of  ornament  makes  its  presence  felt,  now 
and  again,  in  this  or  that  detail.  But  with  all  the  artistic  effort 
bestowed  upon  it,  it  must  be  conceded  that  Carolingian  illumina- 
tion, as  presented  in  the  MSS.,  is  not  always  pleasing.  Indeed, 
it  is  often  coarse  and  monotonous,  and  there  is  a  tendency  to 
conceal  inferiority  under  a  dazzling  abundance  of  gold.  The 
leading  idea  of  the  ornament  of  the  great  MSS.  was  splendour. 
Gold  was  used  in  profusion  even  in  the  writing  of  the  text,  and 
silver  also  in  a  minor  degree;  and  the  vellum,  stained  or  painted 
purple,  enhanced  the  gorgeous  effect  of  the  illumination.  But 
undoubtedly  the  purer  style  of  the  Celtic  school  balanced  and 
restrained  the  tendency  to  coarseness;  and  this  foreign  influence 
naturally  was  stronger  in  some  centres  than  in  others.  For 
example,  in  the  abbey  of  Saint -Denb,  near  Paris,  if  we  may  draw 
conclusions  from  surviving  examples,  the  Celtic  style  was  in 
great  favour.  Another  peculiarity  in  the  decoration  of  the 
Carolingian  MSS.  is  the  tendency  of  the  artist  to  mix  his  styles, 
and  to  attach  details  on  a  small  scale,  such  as  delicate  sprays 
and  flourishes,  and  minute  objects,  to  targC'Scale  initial  letters, 
as  though  he  felt  that  grossness  required  a  corrective  contrast. 
The  art  became  more  refined  under  the  immediate  successors 
of  Charlemagne,  and  under  Charles  the  Bald  it  culminated. 
The  most  famous  MSS.  of  the  Carolingian  school  are  the  Etatt- 
geliarium,  written  and  illuminated  by  the  scribe  Godescalc 
for  Charlemagne  in  the  year  787;  the  Sacramentarium  written 
for  Drogon,  son  of  Charlemagne  and  bishop  of  Metz;  the 
Gospels  of  the  emperor  Lothair,  once  at  Tours;  the  first  Bible 
of  Charles  the  Bald,  presented  by  Count  Vivien,  abbot  of  St 
Martin  of  Tours;  the  second  Bible,  called  the  Bible  of  Saint 
Denis,  in  Franco-Saxon  style;  and  the  so-called  Gospels  of 
Francis  IZ.  There  are  also  in  the  British  Museum  (Harleian 
MS.  278S)  an  Evangeliarium  written  in  gold  and  known  as  the 
Codex  amreus,  of  this  school;  and  a  Bible  of  Alcuin's  recension, 
probably  executed  at  Tours  in  the  middle  of  the  gCh  century, 
with  illustrative  miniatures  and  initial  letters,  but  of  a  less 
elaborate  degree  of  ornament. 

After  this  brilliant  period  decadence  sets  in;  and  in  the  course 
of  the  nth  century  Frankish  illumination  sinks  to  its  lowest 
point,  the  miniatures  being  for  the  most  part  coarse  and  clumsy 
copies  of  earlier  models.  The  colours  become  harsh,  often  assum- 
ing an  unpleasant  chalky  appearance. 

We  have  now  to  trace  the  development  of  another  kind  of 
book  decoration,  quite  difierent  from  the  florid  style  of  gold 
and  colours  just  now  described,  which  had  a  lasting  influence 
on  the  early  art  of  England,  where  it  was  specially  cultivated, 
and  where  it  developed  a  character  which  at  length  became 
distinctively  national.  This  is  the  style  of  outline  drawing  which 
fills  so  large  a  space  in  the  Anglo-Saxon  MSS.  of  the  loth  and 
nth  centuries. 

We  have  already  seen  how  the  Celtic  style  of  ornamentation 
was  introduced  into  the  north  of  England.     Thence  it  appears 

^^  to  have  spread  rapidly  southward.  As  early  as  the 
S^ma.  beginning  of  the  8th  century  it  was  practised  at 
Canterbury,  as  is  testified  by  a  famous  psalter  in  the 
British  Museum  (Cott.  MS.  Vespasian  A.  i),  in  which  much 
of  the  ornament  is  of  Celtic  type.  But  the  same  MS.  is  also 
witness  to  the  presence  of  another  influence  in  English  art,  that 
of  the  classical  styts  of  Rome,  certain  details  of  the  ornament 
being  of  that  character  and  a  miniature  in  the  MS.  being  alto- 
gether of  the  classical  type.  With  little  hesitation  this  element 
may  be  ascribed  to  MSS.  brought  from  Rome,  in  the  first  instance 
by  St  Augustine,  and  afterwards  by  the  incoming  missionaries 
who  succeeded  him,  and  deposited  in  such  centres  as  Canterbury 


and  Winchester.  But  this  importation  of  MSS.  from  Italy 
was  not  confined  to  the  south.  We  have  distinct  evidence 
that  they  were  brought  into  northern  monasteries,  such  as  those 
of  Jarrow  and  Wearmouth  and  York.  Thus  the  EngUsh  artists 
of  both  south  and  north  were  in  a  position  to  take  advantage 
of  material  from  two  sources;  and  they  naturally  did  so.  Thus 
we  find  that  mingling  of  the  Celtic  and  classical  styles  just 
noticed.  In  this  way,  early  grown  accustomed  to  take  classical 
modeb  for  their  drawings,  the  Anglo-Saxon  artists  were  the  more 
susceptible  to  the  later  development  of  the  classical  styie  of  out- 
line drawing  which  was  next  introduced  into  the  country  from 
the  continent.  The  earliest  MS.  in  which  this  style  of  drawing 
is  exhibited  in  fullest  detail  is  the  volume  known  as  the  Utrecht 
Psaiter,  once  in  the  Cottonian  Library,  in  which  the  test  of  the 
psalms  is  profusely  illustrated  with  minute  pen-sketches  re- 
markably full  of  detail.  The  period  of  the  MS.  b  about  the  year 
800;  and  it  was  probably  executed  in  the  north  or  north-east 
of  France.  But  the  special  interest  of  the  drawings  b  that  they 
are  evidently  copies  of  much  older  models  and  provide  a  valuable 
hnk  with  the  late  classical  art  of  some  two  or  three  centuries 
earlier.  The  work  bvery  sketchy,  the  movement  of  the  draperies 
indicated  by  lightly  scribbled  strokes  of  the  pen,  the  limbs 
elongated,  the  shoulders  humped — all  characteristic  features 
which  are  repeated  in  thelater  Anglo-Saxon  work.  Thcdrawings 
of  the  Utrecht  Psalter  are  clearly  typical  examples  of  a  style 
which,  founded  on  Roman  models,  must  at  one  time  have  been 
widely  practised  in  western  Europe.  For  instance,  there  are 
traces  of  it  in  such  a  centre  as  St  Gallen  in  Switzerland,  and 
there  are  extant  MSS.  of  the  Psychomackia  of  Prudentius  (a 
favourite  work)  with  drawings  of  thb  character  which  were 
executed  in  France  in  the  loth  century.  But  the  style  does 
not  appear  to  have  taken  much  hold  on  the  fancy  of  continental 
artists.  It  was  reserved  for  England  to  welcome  and  to  make 
this  free  drawing  her  own,  and  to  develop  it  especially  in  the 
great  school  of  iUumination  at  Winchester.  Introduced  probably 
in  such  examples  as  the  Utrecht  Psalter  and  copies  of  the  Psycko- 
vMchia,  this  free  drawing  of  semi-classical  origin  had  fully 
established  itself  here  in  the  course  of  the  loth  centuty,  and 
by  that  time  had  assumed  a  national  character.  A  fair  number 
of  MSS.  of  the  roth  and  nth  centuries  which  issued  from  the 
Winchester  school  are  still  to  be  seen  among  the  collections 
of  the  British  museum,  in  most  of  which  the  light  style  of  outline 
drawing  with  the  characteristic  fluttering  drapery  is  more  or 
less  predominant,  although  body  colours  were  also  freely  em- 
ployed in  many  examples.  But  the  most  elaborate  specimen 
of  Anglo-Saxon  illumination  of  the  loth  century  is  one  belonging 
to  the  duke  of  Devonshire:  the  Benedictionat  of  the  see  of 
Winchester,  executed  under  the  direction  of  £thelwotd,  bishop 
from  963  to  984,  which  contains  a  series  of  miniatures,  in  this 
instance  in  body  colours,  but  drawn  in  the  unmistakable  style 
of  the  new  school.  In  the  scheme  of  decoration,  however, 
another  influence  is  at  work.  As  England  had  sent  forth  its 
early  Celtic  designs  to  modify  the  art  of  the  Frankish  empire, 
so  the  Carolingian  style  of  ornament  now,  in  its  turn,  makes 
its  way  into  this  country,  and  appears  in  the  purely  ornamental 
detaib  of  the  Anglo-Saxon  illuminated  volumes.  The  frames 
of  the  miniatures  are  chiefly  composed  of  conventional  foliage, 
and  the  same  architectural  leaf-mouldings  of  classical  origin 
which  are  seen  in  the  foreign  MSS.  are  here  repeated.  Profuse 
gilding  also,  which  b  frequently  applied,  sometimes  with  silver, 
b  due  to  foreign  influence.  But  thb  character  of  decoration 
soon  assumed  a  national  cast.  Under  the  hands  of  the  Anglo- 
Saxon  artist  the  conventional  foliage  flourbhed  with  greater 
freedom;  and  the  colouring  which  he  applied  was  generally 
softer  and  more  harmonious  than  that  which  was  employed 
abroad.  Examples  of  outline  drawing  of  the  best  type  exist 
in  the  Harleian  Psalter  (No.  2904),  of  the  same  period  as  the 
.^thelwold  Benedictional;  in  the  register  of  New  Minster 
(Stowe  MS.  944),  A.D.  ioi6-io!o;  and  in  the  Prudentius 
(Cotton  MS.  Cleop.  C.  viii.),  executed  early  in  the  irth  cehtury. 
With  the  Norman  Conquest  naturally  great  changes  were 
effected  in  the   illumination   of   English   MSS.,   as  in  |   ' 
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branches  of  arti  no  doubt  to  the  ultimate  improvement  of 
English  draughtsmanship.  Left  to  itself  the  outline  drawing 
■j^  of  the  Anglo-Saxons,  inclining  as  it  did  to  affectation, 

would  probably  have  sunk  into  fantastic  exaggeration 
and  feebleness.  Brought  more  directly  under  Norman  domination 
it  resulted  in  the  fine,  bold  freehand  style  which  is  conspicuous 
in  MSS.  executed  in  England  in  the  next  three  centuries.  Then 
we  come  to  the  period  when  the  art  of  illumination  is  brought 
into  line  in  the  countries  of  western  Europe,  in  England  and  in 
France,  in  Flanders  and  ib  western  Germany,  by  the  splendid 
outburst  of  artistic  sentiment  of  the  i3th  century.  This  century 
is  the  period  of  large  folios  providing  ample  space  in  their  pages 
for  the  magnificent  initial  letters  drawn  on  a  grand  scale  which 
are  to  be  seen  in  the  great  Bibles  and  psalters  of  the  time.  The 
leading  feature  is  a  wealth  of  foliage  with  twining  and  interlacing 
branches,  among  which  human  and  animal  life  is  freely  intro- 
duced, the  whole  design  being  thrown  into  relief  by  brilliant 
colours  and  a  generous  use  of  gold.  The  figure  drawing  both  in 
miniatures  and  initials  is  stifi,  the  figures  elongated  but  bold,  and 
with  sweeping  lines  in  the  draperies;  and  a  tendency  to  repre- 
sent the  latter  dinging  closely  to  the  limbs  is  a  legacy  of  the 
tradition  of  the  later  classical  style.  In  England  the  school  of 
Winchester  appears  to  have  maintained  the  same  excellence 
after  the  Norman  Conquest  as  before  it.  A  remarkable  MS. 
(Cotton,  Nero  C.  iv.},  a  psalter  of  about  the  year  1160,  with  a 
series  of  fine  miniatures,  b  a  good  example  of  its  work.  In 
France,  Flanders  and  western  Germany  we  find  the  same 
energy  in  producing  boldly  ornamented  volumes,  as  in  England; 
a  certain  heaviness  of  outline  distinguishing  the  work  of  the 
Flemish  and  German  artists  from  that  of  the  English  and  French 
schools.  Such  MSS.  as  the  SUvelot  Bible  (Brit.  Mus.,  Add.  MS. 
28,107),  of  the  close  of  the  nth  century,  the  Bible  of  FloreSe 
(Add.  MS.  17.737-17,738),  of  about  the  year  1160,  and  the 
Worms  Bible  (Harl.  MS.  3803-2804),  of  thesametime,  are  fine 
specimens  of  Flemish  and  German  work. 

It  b  towards  the  close  of  the  i  ilh  century  and  in  the  beginning 
of  the  13th  century  that  the  character  of  illumination  settles 

down  on  more  convenrional  lines.  Hitherto  gold  had 
j^^(^^       been  applied  in  a  liquid  state;  now  it  is  laid  on  in  leaf 

and  is  highly  burnished,  a  process  which  lends  a  brilliant 
effect  to  initial  and  miniature.  A  great  change  passes  over  the 
face  of  things.  The  large,  bold  style  gives  place  to  the  minute. 
Volumes  decrease  in  size;  the  texts  are  written  in  close-packed 
characters;  the  large  and  simple  is  superseded  by  the  smaU  and 
deccffated.  The  period  has  arrived  when  book  ornamentation 
becomes  more  settled  and  accurately  defined  within  limits, 
and  starts  on  the  course  of  regulated  expansion  which  was  to 
run  for  three  hundredyears  down  to  the  close  of  the  15th  century. 
In  the  13th  century  the  historiated  or  miniature  initial,  that  is, 
the  initial  letter  containing  within  its  limits  a  miniattire  illustrat- 
ing the  subject  of  the  immediate  text,  is  estabUshed  as  a  favourite 
detail  of  ornamentation,  in  addition  to  the  regular  independent 
miniature.  Such  initials  form  a  prominent  feature  in  the  pretty 
little  Bibles  which  were  produced  in  hundreds  at  this  period. 
But  a  still  more  interesting  subject  for  study  is  the  development 
of  the  border  which  was  to  have  such  a  luxuriant  growth  in  the 
15th,  14th  and  isth  centuries.  Commencing  as  a  pendant 
from  the  initial,  with  terminal  in  form  of  bud  or  cusp,  it  gradually 
pushes  its  way  along  the  margins,  unfolding  fohage  as  it  pro- 
ceeds, and  in  course  of  lime  envelopes  the  entire  page  of  test  in 
a  complete  framework  formulating  in  each  country  a  national 
style. 

In  the  miniatures  of  the  13th  century  the  art  of  England,  of 
France,  and  of  the  Low  Countries  runs  very  much  in  one  channel. 
The  Flemish  art,  however,  may  be  generally  distinguished  from 
the  others  by  the  heavier  outline  already  noticed.  The  French 
art  is  exquisitely  exact  and  clean-cut,  and  in  its  best  examples 
it  is  the  perfection  of  neat- handedness.  English  art  is  perhaps 
less  exact,  but  makes  up  for  any  deficiency  in  this  direction  by 
its  gracefulness.  However,  there  is  often  little  to  choose  between 
the  productions  of  the  three  countries,  and  they  are  hard  to 
dbtinguish.     As    an    aid    for   such   distinction,    among    small 


differences,  we  may  notice  the  copper  tone  of  French  gold 
contrasting  with  the  purer  metal  in  English  MSS.;  and  the 
favour  shown  to  deep  ultramarine  appears  to  mark  French 
work.  But,  besides  actual  illuminated  miniature  painting, 
there  is  also  a  not  inconsiderable  amount  of  freehand  illustrative 
drawing  in  the  MSS.  In  this  particular  the  English  artist  main- 
tains the  excellence  of  work  which  distinguished  his  ancestors. 
Such  series  of  dehcate  drawings,  slightly  tinted,  as  those  to  be 
seen  in  the  famous  Queen  Mary's  Psalter  (Royal  MS.  a  B.'vii,), 
and  in  other  MSS.  of  the  13th  and  14th  centuries  in  the  Briti^ 
Museum,  are  not  surpassed  by  any  similar  drawings  done  at  the 
same  period  in  any  other  country.  In  the  i3tfa  century  also 
comes  into  vogue  the  highly  decorated  diaper-work,  generally 
of  lozenges  or  chequered  patterns  in  brilliant  colours  and  brightly 
burnished  gold.  These  fill  the  backgrounds  of  miniatures  and 
initials,  together  with  other  forms  of  decoration,  such  as  sheets 
of  gold  stippled  or  surface-drawn  in  various  designs.  Diapering 
continued  to  be  practised  in  all  three  countries  down  into  the 
iSth  century;  and  in  particular  it  is  applied  with  exquisite 
effect  in  many  of  the  highly-finished  MSS.  of  the  artists  of  Paris. 

To  return  to  the  growth  of  the  borders:  these  continue  to 
be  generally  of  one  style  in  both  England  and  France  and  in 
Flanders  during  the  13th  century;  but,  when  with  the  opening 
of  the  14th  century  the  conventional  foliage  begins  to  expand, 
a  divergence  ensues.  In  France  and  Flanders  the  three-pointed 
leaf,  or  ivy  leaf,  appears,  which  soon  becomes  fixed  and  flourishes 
as  a  typical  detail  of  ornament  in  French  illumination  of  the 
14th  and  15th  centuries.  In  England  there  b  less  convention, 
and  along  with  formal  branches  and  leafage,  natural  growths, 
such  as  daisy-buds,  acorns,  oak  leaves,  nuts,  &c.,  are  also 
represented. 

Meanwhile  German  illumination,  which  in  the  large  MSS.  of 
the  latb  century  had  given  high  promise,  in  the  following 
centuries  falls  away  and  becomes  detached  from  the  t^—ua 
western  schoob,  and  is,  as  a  general  rule,  of  inferior 
quality,  although  in  the  13th  century  fine  examples  are  still  to 
be  met  with.  Dark  outlines  and  backgroundsof  highly- burnbhed 
gold  are  in  favour.  At  present,  however,  there  b  not  sufficient 
publbhed  material  to  enable  us  to  pass  a  definite  judgment  on 
the  value  of  German  illumination  in  the  later  middle  ages. 
But  the  researches  of  scholars  are  beginning  to  localize  parricular 
styles  in  certain  centres.  For  example,  in  Bohemia  there  was 
a  school  of  illumination  of  a  higher  class,  which  seems  later 
to  have  had  an  influence  on  English  art,  as  will  be  noticed 
presently. 

We  must  now  turn  to  Italy,  which  has  been  left  on  one  side 
during  our  examination  of  the  art  of  the  more  western  countries. 
In  attempting  to  bridge  the  gap  which  severs  the  later  ft^M 
classical  style  of  Rome  from  the  medieval  art  of  Italy, 
much  must  be  left  to  conjecture.  That  a  debased  classical 
style  of  drawing  was  employed  in  the  earlier  centuries  of  the 
middle  ages  we  cannot  doubt.  Such  a  MS.  as  the  Ashbumham 
Genesb  of  the  7th  century,  which  contains  pictures  of  a  some- 
what rude  character  but  based  apparently  upon  a  recollection 
of  the  classical  drawing  of  earlier  times,  and  which  a^^iears  to 
be  of  Italian  origin,  serves  as  a  link,  however  slight.  Coming 
down  to  a  later  period,  the  primitive  native  art  of  the  Frankish 
empire,  as  we  have  seen,  extended  into  northern  Italy  under  the 
name  of  Franco-Lom bardic  ornamentation;  and  we  have  also 
seen  how  the  art  of  the  Byzantine  school  reacted  on  the  art  of 
the  southern  portion  of  the  country.  Hence,  in  the  middle 
ages,  the  ornamentation  of  Italian  MSS.  appears  to  move  on 
two  leading  lines.  The  first,  which  we  owe  to  the  Byzantine 
influence,  in  which  figure-drawing  b  the  leading  idea,  follows 
the  old  classicaJ  method  and,  showing  a  dbtinctly  Greek  impress, 
leads  Co  the  style  which  we  recognize  as  Italian  par  excdknce, 
and  which  is  seen  most  eSectively  manifested  in  the  works  of 
Cimabue  and  Giotto  and  of  allied  schoob.  In  this  style  the 
colouring  is  generally  opaque:  the  flesh  tints  being  laid  over  a 
foundation  of  deep  olive  green,  which  imparts  a  swarthy  com- 
plexion to  the  features — a  practice  also  common  in  Byzantine 
art.     The  other  line  is  that  of  the  Lombardic  stvb-whicb,  likCr 
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the  Celtic  school  of  the  British  Isles,  was  an  art  almost  exclusively 
of  pure  ornament,  of  intricate  interlacicgs  of  arabesques  and 
aoimal  forms,  with  bright  colouring  and  ample  use  of  gold. 
The  Lombardic  style  was  employed  in  certain  centres,  as,  for 
example,  at  Monte  Cassino,  where  in  the  nth,  12th  and  13th 
centuries  brilliant  examples  were  produced.  But  it  was  not 
destined  to  stand  beiore  the  other,  stronger  and  inherently 
more  artistic,  style  which  was  to  become  national.  Still,  its 
scheme  of  brighter  colouring  and  of  general  ornament  seems  to 
have  had  an  effect  upon  later  productions,  if  we  are  not  mistaken 
ia  recognizing  something  of  its  influence  in  such  designs  as  the 
interlaced  white  vine-branch  borders  which  are  so  conspicuous 
in  Italian  MSS.  of  the  period  of  the  Renaissance. 

The  progress  of  Italian  Illumination  in  the  style  influenced 
by  the  Byaantine  element  is  of  particular  interest  in  the  general 
history  of  art,  on  account  of  the  rapidity  with  which 
Caimty-  '*■  ^rew  to  maturity,  and  the  splendour  to  which  it 
attained  in  the  15th  century.  Of  the  earlier  centuries 
the  existing  examples  are  not  many.  That  Italian  artists  were 
capable  of  great  thin^  as  far  back  as  the  12th  century  is  evident 
from  their  frescoes.  We  may  notice  the  curious  occurrence  of 
two  very  masterly  paintings,  the  death  of  the  Virgin  and  the 
Virgin  enthroned,  drawn  with  remarkable  breadth  in  the  Italian 
style,  in  the  Wituhester  Psalter  (Cottonian  MS.  Nero  C.  tv.) 
of  the  middle  of  that  century,  as  a  token  of  the  possibilities  of 
Italian  illumination  at  that  date;  but  generally  there  is  little 
to  show.  Even  at  the  beginning  of  the  14th  century  most  of  the 
specimens  are  of  an  ordinary  character  and  betray  a  want  of 
^jll  in  striking  contrast  with  the  highly  artistic  productions 
of  the  Northern  schools  of  England  and  France  at  the  same 
period.  But,  thoughinferiorartistically,  Italian  book  ornaments- 
tion  had  by  this  time  been  so  far  infiuenced  by  the  methods 
of  those  schools  as  to  fall  into  line  with  them  in  the  general 
system  of  decoration.  The  miniature,  the  initial,  the  miniature- 
initial  and  the  border — aU  have  their  place  and  arc  subject 
to  the  same  laws  of  development  as  in  the  other  schools.  But, 
once  started,  Italian  illumination  in  the  14th  century,  especially 
in  Florence,  expanded  with  extraordinary  energy.  We  may 
dte  the  Royal  MS.  6,  £.  ix.,  containing  an  address  to  Robert 
of  Anjou,  king  of  %ily,  1334-1342,  and  the  Add.  MS.  27.42*  of 
legends  erf  the  saints,  of  about  the  year  1370,  aa  instances  of  very 
fine  miniature-work  of  the  Florentine  type.  As  the  century 
advances,  Italian  illumination  becomes  more  prolific  and  is 
extended  to  all  classes  of  MSS.,  the  large  volumes  of  the  Decretals 
and  other  law  hooka,  and  still  more  the  great  folio  choral  books, 
in  particular  affording  ample  apace  for  the  artist  to  exercise  his 
fancy.  As  was  ikatural  from  the  contiguity  of  the  two  countries, 
as  well  as  from  political  causes,  France  and  Italy  influenced 
each  other  in  the  art.  In  many  MSS.  of  the  Florentine  school 
the  French  influence  is  very  marked,  and  on  the  other  hand, 
Italian  influence  is  exercised  especially  in  MSS.  of  the  southern 
[ffovinces  of  France.  Italian  art  of  this  period  also  in  some 
degree  aSected  the  illumination  of  southern  German  MSS. 

We  have  also  to  note  the  occurrence  in  Italy  in  the  14th  century 
of  good  iUustrative  outline  drawings,  generally  tinted  in  light 
colours;  and  occasionally  we  meet  with  a  wonderfully  bright 
style  of  illumination  of  a  lighter  cast  of  colouring  than  usually 
prevails  in  Italian  art;  such  as  may  be  seen  in  a  MS.  of  Durandus 
De  divitiu  officiis  (Biit.  Mua.,  Add.  MS.  31,033)  containing  an 
exquisite  series  of  initials  and  borders. 

Taking  a  general  view  of  the  character  of  European  illumina- 
tion in  the  14th  century,  it  may  be  described  as  an  axt  of  great 
invention  and  flexibiUty.  The  rigid  exactness  of  the  13th 
century  is  replaced  by  flowing  lines,  just  aa  the  stiff,  foimal 
strokes  of  the  handwriting  of  that  century  was  exchanged  for 
a  more  cursive  and  easy  style.  The  art  of  each  individual 
country  now  developed  a  national  type  of  Its  own,  which  again 
branched  off  into  the  different  styles  of  provincial  schools. 
For  example,  in  the  eastern  counties  of  England  a  very  fine 
scho(d  of  illumination,  the  East  Anglian,  was  established  in  the 
first  half  of  the  century  and  produced  a  series  of  beautiful  MSS., 
such  as  the  Anmdel  Psalter  (No.  83)  in  the  British  Museum. 


By  the  end  of  the  century  the  borders  had  developed  on 
national  lines  so  fully  as  to  become,  more  than  any  other  detail 
in  the  general  scheme,  the  readiest  means  of  identifying 
the  country  of  origin.  First  as  to  the  En^h  border:  otmme- 
the  favour  shown  to  the  introducdon  of  natural  growths  Bortrtt. 
among  the  conventional  foliage  thrown  out  from  the 
frame  into  which  the  border  had  by  this  time  expanded  has 
already  been  noticed.  But  now  a  new  feature  is  introduced. 
The  frame  up  to  this  time  had  consisted  generally  of  convenUonal 
branches  with  bosses  at  the  comers.  Now  it  is  divided  more 
into  compartments  within  which  twining  coils  of  ornament 
resembling  cut  feather-work  are  common  details;  and  feathery 
scrolls  fill  the  corner-bosses  and  are  attached  to  other  parts 
of  the  frame;  while  the  foliage  thrown  out  into  the  margin 
takes  the  form  of  sprays  of  curious  lobe-  or  spoon-shaped  and 
lozenge-shaped  leaves  or  flowers,  with  others  resembling  curied 
feathers,  and  with  cup-  and  trumpet-shaped  flowers.  Tlus  new 
style  of  border  is  contemporaneous  with  the  appearance  of  a 
remarkably  brilliant  style  m  the  miniatures,  good  in  drawing 
and  rich  in  colouring;  and  an  explanation  for  the  change  has 
been  sought  in  foreign  influence.  It  has  been  suggested,  with 
some  plausibility,  that  this  influence  comes  from  the  school  of 
Prague,  through  the  marriage  of  Richard  II.  with  Anne  of 
Bohemia  in  1383,  However  this  may  be,  there  certainly  is  a 
decidedly  German  sentiment  in  the  feathery  scroUsjustdescribed. 

Turning  to  the  French  border,  we  find  towards  the  close  of 
the  1 4th  century  that  the  early  ivy-leaf  pendant  has  now  invaded 
ail  the  margins  and  that  the  page  is  set  in  a  conventional  frame 
throwing  off  on  every  side  sprigs  and  waving  scrolls  of  the  con- 
ventional ivy  foliage,  often  also  accompanied  with  very  delicate 
compact  tracery  of  minute  flower-work  filling  the  background 
of  the  frame.  Nothing  can  be  more  charming  than  the  effect 
of  such  borders,  in  which  the  general  design  is  under  perfect 
control.  The  character,  too,  of  the  French  miniature  of  this 
period  harmonizes  thoroughly  with  the  brilliant  border,  com- 
posed as  it  is  very  largdy  of  decorative  elements,  such  as  dii^>ered 
patterns  and  details  of  burnished  gold.  In  the  Low  Countries, 
as  was  natural,  the  influence  of  French  art  continued  to  have 
great  weight,  at  least  in  the  western  provinces  where  the  style 
of  illumination  followed  the  French  lead. 

The  Italian  border  in  its  ordinary  form  was  of  independent 
character,  although  following  the  methods  of  the  West.  Thrown 
out  from  the  initial,  it  first  took  the  form  of  pendants  of  a 
peculiarly  heavy  conventional  curling  foliage,  associated,  as 
progress  was  made,  with  slender  rods  jointed  at  intervals  with 
bud-like  ornaments  and  extending  along  the  margins;  at.  length 
expanding  into  a  frame.  The  etnpkiyment  of  gilt  spots  or 
pellets  to  fill  spaces  in  the  pendants  and  borders  becomes  very 
marked  as  the  century  advances.  They  are  at  first  in  a  simple 
form,  but  they  gradually  throw  out  rays,  and  in  the  latter  shape 
they  become  the  chief  constituents  of  one  kind  of  border  of  the 
rsth  century. 

lUuminatioa  in  the  15th  century  enters  on  a  new  phase. 
The  balance  is  no  l<Higer  evenly  maintained  between  the  relative 
values  of  the  miniature  and  the  border  as  factors 
in  the  general  scheme  of  decoration.  The  influence  ctatary. 
of  a  new  sentiment  in  art  makes  itself  felt  more  and 
more;  the  flat  treatment  of  the  miniature  gradually  gives  place 
to  true  laws  of  perspective  and  of  figtu'e-drawing,  and  to  the 
depth  and  atmospheric  effects  of  modem  painting.  Miniature 
painting  in  the  decoration  of  MSS.  now  became  more  of  a  trade; 
what  in  tAA  times  h&d  been  done  in  the  cloister  was  now  done 
in  the  shop;  and  the  professional  miniaturist,  working  for  his 
own  fame,  took  the  place  of  the  nameless  monk  who  worked 
for  the  credit  of  his  house.  Henceforth  the  miniature  occui^ea 
a  more  important  place  than  ever  in  the  illuminated  MS.; 
while  the  border,  with  certain  important  exceptions,  is  apt  to 
recede  into  an  inferior  position  and  to  become  rather  an  orna- 
mental adjunct  to  set  off  the  miniature  than  a  work  of  art 
claiming  equality  with  it. 

Continuing  the  survey  of  the  several  national  styles,  we  shall 

have  to  witness  the  final  supersession  of  thr~trid«r  stidesiof 
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England  and  France  by  the  later  developments  of  Italy  and 
Flanders.  We  left  English  illumination  at  the  close  of  the  14th 
century  strengthened  by  a  fresh  infusion  of  apparently  a  foreign, 
perhaps  Bohemian,  source.  The  style  thus  evolved  marks  a 
brilliant  but  short-lived  epoch  in  English  art.  It  is  not  confined 
to  MSS.,  but  appears  also  in  the  paintings  of  the  time,  as,  for 
example,  in  the  portrait  of  Richard  II.  in  Westminster  Abbey 
and  in  that  in  the  Wilton  triptych  belonging  to  the  earl  of 
Pembroke.  Delicate  but  brilliant  colouring,  gold  worked  in 
stippled  patterns  and  a  careful  modelling  of  the  human  features 
ate  its  characteristics.  In  MSS.  also  the  decorative  borders,  of 
the  new  pattern  already  described,  are  of  exceptional  richness. 
Brilliant  examples  of  the  style,  probably  executed  for  Richard 
himself,  may  be  seen  in  a  magnificent  Bible  {Royal  MS.  i,  E. 
iz.},  and  in  a  series  of  cuttings  from  a  missal  (Add.  MS.  29,704- 
39,705)  in  the  British  Museum.  But  the  promise  of  this  new  school 
was  not  to  be  fulfilled.  The  same  style  of  border  decoration 
was  carried  into  the  15th  century,  and  good  examples  are  found 
down  to  the  middle  of  it,  but  a  general  deterioration  soon  sets 
in.  Two  MSS.  must,  however,  be  specially  mentioned  as  sur- 
viving  instances  of  the  fine  type  of  work  which  could  still  be 
turned  out  early  in  the  century;  and,  curiously,  they  are  both 
the  productions  of  one  and  the  same  illuminator,  the  Dominican, 
John  Siferwas.  The  first  is  a  fragmentary  Lectionary  (Brit. 
Mus.,  Harl.  MS.,  7016)  executed  for  John,  Lord  Lovel  of  Tich- 
mersh,  who  died  in  1408;  the  other  is  the  famous  Sherborne 
Missal,  the  property  of  the  duke  of  Northumberland,  a  large 
volume  completed  about  the  same  time  for  the  Benedictine  abbey 
of  Sherborne  in  Dorsetshire.  Certainly  other  MSS.  of  equal 
excellence  must  have  existed;  but  they  have  now  perished. 
After  the  middle  of  the  15th  century  English  illumination  may 
be  said  to  have  ceased,  for  the  native  style  disappears  before 
foreign  imported  art.  This  failure  is  sufficiently  accounted  for 
by  the  political  state  of  the  country  and  the  distractions  of  the 
War  of  the  Roses. 

In  France  the  isth  century  opened  more  auspiciously  for  the 
art  of  illumination.  Brilliant  colouring  and  the  diapered  back- 
ground glittering  with  gold,  the  legacy  of  the  previous  century, 
still  continue  in  favour  for  some  time;  the  border,  too,  of  ivy- 
leaf  tracery  still  holds  its  own,  But  in  actual  drawing  there  are 
sigru,  as  time  advances,  of  growing  carelessness,  and  the  artist 
appears  to  think  more  of  the  effect  of  colour  than  of  draughts- 
manship. This  was  only  natural  at  a  time  when  the  real  land- 
scape began  to  replace  the  background  of  diaper  and  conventional 
rocks  and  trees.  In  the  first  quarter  of  the  century  the  school 
of  Paris  comes  prominently  to  the  front  with  such  magnificent 
volumes  as  the  Book  of  Hours  of  the  regent,  John  Plantagenet, 
duke  of  Bedford,  now  in  the  British  Museum;  and  the  companion 
MS.  known  as  the  Sobieaki  Hours,  at  Windsor.  In  these  examples, 
as  is  always  the  case  with  masterpieces,  we  see  a  great  advance 
upon  earUer  methods.  The  miniatures  are  generally  exquisitely 
painted  in  brilliant  colours  and  the  drawing  is  of  a  high  standard ; 
and  in  the  borders  now  appear  natural  flowers  intermingled 
with  the  conventional  tracery — -a  new  idea  which  was  to  he 
carried  further  as  the  century  advanced.  The  Psalter  executed 
at  Paris  for  the  boy-king  Henry  VI.(Cotton  MS.  Domitian  A. 
xviii.)  is  another  example  of  this  school,  rather  of  earlier  type 
than  the  Bedford  MS.,  but  beautifully  painted.  In  all  three 
MSS.  the  borders  show  no  lack  of  finish;  they  are  of  a  high 
Standard  and  are  worthy  of  the  miniatures.  But  perhaps  the 
very  finest  miniature-work  to  be  found  in  any  MS.  of  French 
origin  of  this  period  is  the  breviary  (Harl.  MS.  aSg?)  illuminated 
for  John  the  Fearless,  duke  of  Burgundy,  who  was  assassinated 
in  1419.  It  could  hardly  be  surpassed  in  refinement  and  minute- 
ness of  detail. 

Development  towards  the  modern  methods  of  painting 
moves  on  rapidly  with  the  century.  First,  the  border  in  the 
middle  period  grows  florid;  the  simpler  ivy-spray  design,  which 
had  held  its  petition  so  long,  is  gradually  pushed  away  by  a 
growth  of  flowering  scrolls,  with  flowers,  birds  and  animal 
and  insect  life  introduced  in  more  or  less  profusion.  But  hence- 
forward deterioration  increases,  and  the  border  becomes  sub- 


sidiary. In  the  case  of  miniatures  following  the  old  patterns 
of  the  devotional  and  liturgical  books,  a  certain  restraint  still 
prevails;  but  with  those  in  other  works,  histories  and  romances 
and  general  Lterature,  where  the  paintings  are  devised  by  the 
fancy  of  the  artist,  the  advance  b  rapid.  The  recognition  of 
the  natural  landscape,  the  perception  of  atmospheric  effects 
now  guide  the  artist's  brush,  and  the  modem  French  school 
of  the  second  half  of  the  15th  century  is  fairly  estabUshed. 
The  most  celebrated  leaders  of  thb  school  were  Jean  Foucquet 
of  Tours  and  his  sons,  many  of  whose  works  still  bear  witness 
to  their  skill.  In  the  MSS.  of  this  school  the  influence  of  the 
Flemish  contemporary  art  is  very  obvious;  and  before  the 
advance  of  that  art  French  illumination  receded.  A  certain 
hardness  of  surface  and  want  of  depth  characterize  the  French 
work  of  this  time,  as  well  as  the  practice  of  employing  gill 
hatching  to  obtain  the  high  lights.  This  practice  is  carried  to 
excess  in  the  latest  examples  of  French  illumination  in  the  early 
part  of  the  t6th  century,  when  the  art  became  mechanical  and 
overloaded  with  ornament,  and  thus  expired. 

It  has  been  seen  that  the  Flemish  school  of  illumination  in 
the  13th  and  14th  centuries  followed  the  French  model.  In 
the  15th  century,  while  the  old  tradition  continued  in  force  for 
a  while,  the  art  developed  on  an  independent  line;  and  in  the 
second  half  of  the  century  it  exercised  a  widespread  influence 
on  the  neighbouring  countries,  on  France,  on  Holland  and  on 
Germany.  This  development  was  one  of  the  results  of  the 
industrial  and  artistic  activity  of  the  Low  Countries  at  this 
period,  when  the  school  of  the  Van  Eycks  and  their  followers, 
and  of  other  artists  of  the  great  and  wealthy  cities,  such  as 
Bruges,  Antwerp,  Ghent,  were  so  prolific.  The  Flemish  minia- 
tures naturally  followed  on  the  lines  of  painting.  The  new  style 
was  essentially  modern,  freeing  itself  from  the  traditions  of 
medieval  illumination  and  copying  nature.  Under  the  hand  of 
the  Flemish  artist  the  landscape  attained  to  great  perfection, 
softness  and  depth  of  colouring,  the  leading  attribute  of  the 
school,  lending  a  particular  charm  and  sense  of  reality  to  his 
out-door  scenes.  His  closer  observation  of  nature  is  testified 
also  in  the  purely  decorative  part  of  his  work.  Flowers,  insects, 
birds  and  other  natural  objects  now  frequent  the  border,  the 
origin  of  which  is  finally  forgotten.  It  ceases  to  be  a  connected 
growth  wandering  round  the  page;  it  becomes  a  flat  frame 
of  dull  gold  or  colour,  over  which  isolated  objects,  flowers, 
fruits,  insects,  butterflies,  are  strewn,  painted  with  naturalistic 
accuracy  and  often  made,  by  means  of  strong  shadows,  to  stand 
out  in  relief  against  the  background.  This  practice  was  soon 
carried  to  florid  excess,  and  all  kinds  of  objects,  including  jewels 
and  personal  ornaments,  were  pressed  into  the  service  of  the 
border,  in  addition  to  the  details  copied  from  nature.  The  soft 
beauty  of  the  later  Flemish  style  proved  very  attractive  to  the 
taste  of  the  day,  with  the  result  that  it  maintained  a  high 
standard  well  on  into  the  r6th  century,  the  oidy  rivals  being 
the  MSS.  of  Italian  art.  The  names  of  celebrated  miniaturists, 
such  as  Memlinc,  Simon  Bening  of  Ghent,  Gerard  of  Bruges, 
are  associated  with  its  productions;  and  many  famous  extant 
examples  bear  witness  to  the  excellence  to  which  it  attained. 
The  Grimani  Breviary  at  Venice  is  one  of  the  best  known  MSS. 
of  the  school;  but  almost  every  national  hbrary  has  specimens 
to  boast  of.  Among  tiiose  in  the  British  Museum  may  be 
mentioned  the  breviary  of  Queen  Isabella  of  Spain  (Add.  MS. 
r8,8sr);theBookofHoursofJuanaofCastille(Add.MS.i8,8si); 
a  very  beautiful  Book  of  Hours  executed  at  Bruges  (Egerton 
MS.  3115};  another  exquisite  but  fragmentary  MS.  of  the  same 
type  (Add.  MS.  24,098)  and  cuttings  from  a  calendar  of  the 
finest  execution  (Add.  MS.  18,855)  ascribed  to  Bening  of  Ghent; 
a  series  of  large  sheets  of  genealogies  of  the  royal  houses  of 
Portugal  and  Spain  (Add.  MS.  r2,53r)  by  the  same  master  and 
others;  and  late  additions  to  the  Sforza  Book  of  Hours  (Add. 
MS.  34,204.)- 

But,  besides  the  brilliantly  coloured  style  of  Flemish  illumina- 
tion which  has  been  described,  there  was  another  which  was 
practised  with  great  effect  in  the  15th  century.  This  was  the 
simpler  style  of  dranHng  in  white  delicately  shaded  to  indiqate 
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the  contour  of  figures  and  the  folds  of  drapery,  &c.,  known  as 
grisaUie  or  camaieu  grit.  It  was  not  indeed  confined  to  the 
Flemish  schools,  but  was  practised  also  to  some  extent  and  to 
good  effect  in  ooithem  France,  and  also  in  Holland  and  other 
countries;  but  the  centre  of  its  activity  appears  to  have  been 
in  the  Low  Countries.  The  excellence  to  which  it  attained 
may  be  seen  in  the  MSS.  of  the  MiracUs  de  Noslre  Dame  now 
in  Paris  and  the  Bodleian  Library,  which  were  executed  for 
Philip  the  Good,  duke  of  Burgundy,  in  the  middle  of  the  15th 
century. 

Oi  the  Dutch  school  of  illumination,  which  was  connected 
with  that  of  Flanders,  there  is  little  to  be  said.  Judging  from 
existing  examples,  the  art  was  generally  of  a  more  rustic  and 
coarser  type.  There  are,  however,  exceptions.  A  MS.  in  the 
British  Museum  (King's  MS.  5)  of  the  beginning  of  the  15th 
century  contains  scenes  from  the  life  of  Christ  in  which  the 
features  are  carefully  modelled,  very  much  after  the  style  of 
En^ish  work  of  the  same  time;  and  some  of  the  specimens  of 
Dutch  woA  in  camaieu  gris  arc  excellent. 

German  illumination  in  the  15th  century  appeals  to  have 
largely  copied  the  Flemish  style;  but  it  lost  the  finer  qualities 
of  its  pattern,  and  in  decoration  it  inclined  to  extravagance. 
Where  the  Flemish  artist  was  content  with  single  flowers  grace- 
fully placed,  the  German  filled  his  borders  vfith  straggling  plants 
and  foliage  and  with  large  flourished  scrolls. 

Italian  illumination,  which  had  developed  so  rapidly  in  the 
i4tb  century,  now  advanced  with  accelerated  pace  and  expanded 
into  a  variety  of  styles,  more  or  less  local,  culminating  in  the 
exquisite  productions  of  the  classical  renaissance  in  the  latter 
half  of  the  1 5th  century.  As  in  the  other  national  styles  of  France 
and  Flanders,  the  Italian  miniaturist  quickly  abandoned  the 
conventional  for  the  natural  landscape;  but  with  more  character 
both  in  the  figure-drawing  and  in  the  actual  representation  of 
scenery.  The  colouring  is  brilliant,  not  of  the  softness  of  the 
Flemish  school,  but  of  stronger  and  harder  body;  the  outlines 
are  firm  and  crisp  and  detaOs  well  delineated.  The  Florentine, 
the  Lombard,  the  Venetian,  the  Neapolitan  and  other  schools 
flourished ;  and,  though  they  borrowed  details  from  each  other, 
each  had  something  distinctive  in  its  scheme  of  colouring.  The 
border  developed  on  several  lines.  The  rayed  gold  spots  or  studs 
or  pellets,  which  were  noticed  in  the  14th  century,  are  now 
grouped  in  profusion  along  the  niargins  and  in  the  interstices 
of  delicate  flowering  and  other  designs.  Another  favourite 
detail  in  the  c<Hnposition  of  both  initials  and  borders  was  the 
twining  vine  tendril,  generally  in  white  or  gold  upon  a  coloured 
ground,  apparently  a  revival  of  the  interlacing  Lombardic 
work  of  the  nth  and  i;ith  centuries.  At  first,  restrained  and  not 
too  complex,  it  fills  the  body  of  initials  and  short  borders;  then 
it  rapidly  expands,  and  the  convolutions  and  interlacings  become 
more  and  more  elaborate.  Lastly  came  the  completed  solid 
frame  into  which  are  introduced  arabesques,  vignettes,  candela- 
bras,  trophies,  vases,  medallions,  antique  gems,  cupids,  fawns, 
birds,  &c.,  and  all  that  the  fancy  led  by  the  spirit  of  classical 
renaissance  could  suggest.  Among  the  principal  Italian  MSS. 
of  the  15th  century  in  the  British  Museum  there  are;  a  copy  of 
Plutarck's  Lives,  with  miniatures  in  a  remarkable  style  (Add. 
MS.  21,318);  Aristotle's  Ethics,  translated  into  Spanish  by 
Charles,  prince  of  Viana,  probably  executed  in  Sicily  about 
1458  (Add.  MS.  ai,i3o);  a  breviary  of  Santa  Croce  at  Florence, 
late  in  the  century  {Add.  MS.  29,735);  Livy's  History  of  the 
Macedonian  War,  of  the  Neapolitan  school,  late  in  the  century 
(Harl.  MS.  3694) ;  and,  above  all,  the  remaricable  Book  of  Hours 
of  Bona  Sforza  of  Savoy  of  about  the  year  1490  (Add.  MS. 
34,191);  besides  a  fair  number  of  MSS.  exhibiting  the  rich 
colouring  of  the  Venetian  school. 

Like  that  of  the  French  and  Flemish  schools,  Italian  illumina- 
tion survived  into  the  i6th  century,  and  for  a  time  showed 
vigour.  Very  elaborate  borders  of  the  classical  type  and  of 
good  design  were  still  produced.  But,  as  in  other  countries,  it 
was  then  a  dying  art.  The  attempt  to  graft  illumination  on 
to  books  produced  by  the  printing  press,  which  were  now  dis- 
placing the  hand-written  volumes  with  which  the  art  had 


always  been  associated,  proved,  except  in  a  few  rare 

a  failure.     The  experiment  did  not  succeed;  and  the  art  was 

It  remains  to  say  a  few  words  respecting  the  book  ornamenta- 
tion of  the  Peninsula.  In  the  earhcr  centuries  of  the  middle 
ages  there  appears  to  have  been  scarcely  anything  «-,£» 
worthy  of  note.  The  Mozarabic  hturgies  and  biblical 
MSS.  of  the  9th  to  13th  centuries  are  adorned  with  initial 
letters  closely  allied  to  the  primitive  specimens  of  the  Merovingian 
and  Franco- Lombardic  pattern,  and  coloured  with  the  same 
crude  tints;  the  larger  letters  also  being  partly  composed  of 
interlaced  designs.  But  the  style  is  barbaric.  Such  illustrative 
drawings  as  are  to  be  found  are  also'of  a  most  primitive  character. 
Moorish  influence  is  appar<mt  in  the  colours,  particularly  in  the 
yellows,  reds  and  blacks.  In  the  later  middle  ages  no  national 
school  of  illumination  was  developed,  owing  to  political  condi- 
tions. When  in  the  1 5th  centuiy  a  demand  arose  for  illuminated 
MSS.,  recourse  was  had  to  foreign  artists.  Flemish  art  naturally 
was  imported,  and  French  art  on  the  one  side  and  Italian  art  on 
the  other  accompanied  it.  In  the  breviary  executed  for  Queen 
Isabella  of  Spain  about  the  year  1497  (Brit.  Mus.,  Add.  MS. 
18,851)  we  find  a  curious  random  association  of  miniatures 
and  borders  in  both  the  French  and  the  Flemish  styles,  the 
national  taste  for  black,  however,  asserting  Itself  in  the  borders 
where,  in  many  instances,  the  usual  coloured  designs  are  replaced 
by  black-tinted  foliage  and  scrolls. 

In  other  outlying  countries  of  Europe  the  art  of  illumination 
can  scarcely  be  said  to  have  existed.  In  Slavonic  countries  a 
recollection  of  the  Byzantine  school  lingered  in  book  ornamenta- 
tion, but  chiefly  in  a  degraded  and  extravagant  system  of 
fantastic  interlacings.  In  the  16th  century  there  was  a  revival 
in  Russia  of  the  Byzantine  style,  and  the  head-pieces  and  other 
ornamental  details  of  the  nth  and  12th  centuries  were  success- 
fully imitated. 

The  consideration  of  oriental  art  does  not  come  within  the 
scope  of  this  article.  It  may,  however,  be  noted  that  in  AratMc 
and  Persian  MSS.  of  the  13th  to  i6th  centuries  there  are  many 
examples  of  exquisitely  drawn  title-pages  and  other  ornament 
of  intricate  det^,  resplendent  with  colour  and  gold,  which  may 
be  ranked  with  western  illuminations. 

AuTHOBiTiBS.— Medieval  and  later  works  dealing  in  port  with 
the  technicalitiea  of  illumination  are  collected  by  Mrs  Merrifield, 

OrijnnaX  Treatises  doling  from  the  12th  to  iSth  Centuries  on  the  A  rt 
of  Painting  (1849);  see  also  Theophilus,  De  diversis  Arlibus,  ed. 
K.  Hendrie  (1847).  Text-books  and  collections  of  facsimiles  are 
Count  A.  de  Bastard.  Peintures  et  ornaments  des  manuscriis,  a 
magnilicent  series  of  facsimiles,  chiefly  from  Carolingian  MSS, 
(1832-1869) ;  Shaw  and  Madden,  lUuminaled  Ornaments  from  MSS. 
and  early  Printed  Books  (1833);  Noel  Humphreys  and  Jones,  The 
Illuminated  Books  of  the  Middle  Aies  (1849);  H.  Shaw,  Handbook 
of  Medieval  Alphabets  (1853),  and  The  Art  of  Iliumination  {1870); 
Tymms  and  Dieby  Wyatt,  The  Art  of  lUumiimtioK  (1S60);  Birch 
and  Jenner,  Eany  Draviints  and  lUuminaiions,  with  a  dictionary  of 
subjects  in  MSS.  in  the  British  Museum  (1879);  J.  H.  Middleton, 
Illuminated  MSS.  in  Classical  and  Medieval  Times  (1892);  G.  F. 
Warner,  lUuminated  MSS.  in  the  British  Museum  (official  publica- 
■'    1,  1903);  H.  Omont,  FacsimiUs  des  miniaturef  des  plus 


and  OmamenH  of  Anglo-Saxon  and  Irish  MSS.  (1868);  E.  M. 
Thompson,  English  Illuminated  MSS.  (1895);  Pqieografia  arUstica 
di  Montecassino  {1876-1S84);  Le  Miniature  nei  codici  Cassinesi 
{1887);  A.   Haseloff,   Eine  thUringisch-sacksische  Malereischule  des 


Der  Psalter  Enbischof  Egberts  von  Trier  (1901), 

Several  of  the  most  ancient  illustrated  or  illuniiaated  MSS.  have 
been  issued  wholly  or  partially  in  facsimile,  viz.  The  An^osian 
Homer,  by  A.  Ceriani ;  the  Schedae  Vaticanae  and  the  Codex  Romanus 
of  Virgil,  by  the  Vatican  Library;  the  Vienna  Dioecorides,  in  the 
Leiden  series  of  facsimiles;  the  Vienna  Geneva,  by  Hartel  and 
Wickhoff;  the  Greek  Gospels  of  Rossano,  by  A.  Haseloff;  the 
Ashbumham  Pentateuch,  by  B.  von  Gebhart;  the  Utrecht  Psalter, 
by  the  Palaeographical  Society. 


:  also  included  i 


large 


Facsimiles  from  iilumioated  MSS. 
palaeographical  works  such  f  Silvpj 

cd.  Madden  (1850);  the  Fac ^ 

(1873-1894)  and  of  the  New  Palaec^aphical  Society  {1903,  &c^ 


„ .    Universal  Palaeography, 

(1850):  the  Facsimiles  of  the  Palaeographical  Socie^ 
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and  tba  CtlUwwu  paleotraSa  Vatkawa,  the  ii 
comnieflced  in  ipoj.^    Excellent  photographic  reproductioi 


lUiVmRATI  (Lat.  iUuminare),  a  designation  in  use  from  the 
iSth  century,  and  applied  to,  or  assumed  by,  enthusiasts  of 
types  distinct  from  each  other,  according  as  the  "  light  "  claimed 
was  viewed  as  directly  communicated  from  a  higher  source,  or  as 
due  to  a  clarified  and  exalted  condition  of  the  human  intelligence. 
To  the  former  class  belong  the  alumbrados  of  Spain.  Menendez 
Pelayo  first  finds  the  name  about  1493  (in  the  form  aluminados, 
1498),  but  traces  them  back  to  a  Gnostic  origin,  and  thinks  their 
views  were  promoted  in  Spain  through  influences  from  Italy. 
One  of  their  earliest  leaders,  bom  in  Salamanca,  a  labourer's 
(laughter,  known  as  La  Beata  de  Piedrahita,  came  under  the 
notice  of  the  Inquisition  in  1511,  as  claiming  to  hold  colloquies 
with  our  Lord  and  the  Virgin;  having  high  patrons,  no  decision 
was  taken  against  her  (Loi  H^erodaxos  espaAoles,  1881,  lib.  v.). 
Ignatius  Loyola,  while  studying  at  Salamanca  (1537)  was  brought 
before  an  ecclesiastical  commission  on  a  charge  of  sympathy 
with  the  aiumbrados,  but  escaped  with  an  admonition.  Others 
were  not  so  fortunate,  In  1529  a  congregation  of  unlettered 
adherents  at  Toledo  was  visited  with  scourging  and  imprison- 
ment. Greater  rigours  followed,  and  for  about  a  century  the 
alumbrados  afforded  many  victims  to  the  Inquisition,  especially 
at  Cordova.  The  movement  (under  the  name  of  Iliumints) 
seems  to  have  reached  France  from  Seville  in  1623,  and  attained 
some  proportions  in  Picardy  when  joined  (1634)  by  Pierre 
Gu^rin,  curi  of  Saint-Georges  de  Roye,  whose  followers,  known 
as  Gufrinets,  were  suppressed  in  1635  (Hermant,  Hist,  des 
htrisies,  1717).  Another  and  obscure  body  of  lUumiiUi  came 
to  light  in  the  south  of  France  in  1722,  and  appears  to  have 
lingered  till  1794,  having  affinities  with  those  known  contem- 
poraneously in  this  country  as  "  French  Prophets,"  an  offshoot 
of  the  Camisards.  Of  different  class  were  the  so-called  Illuminati, 
better  known  as  Rosicrucians,  who  claimed  to  originate  in  1421, 
but  rose  into  notice  in  1537;  a  secret  society,  combining  with 
the  mysteries  of  alchemy  the  possession  of  esoteric  principles 
of  religion.  Their  positions  are  embodied  in  three  anonymous 
treatises  of  1614  (Richard  et  Giraud,  Diet,  de  la  thiol,  cath.). 
A  short-lived  movement  of  republican  freethought,  to  whose 
adherents  the  name  Illuminati  was  given,  was  founded  on 
May-day  1776  by  Adam  Weishaupt  (d.  1830),  professor  of 
Canon  Law  at  Ingolstadt,  an  ex-Jesuit.  The  chosen  title  of 
this  Order  or  Society  was  Perfect! bilists  {PerfelUibUisten).  Its 
members,  pledged  to  obedience  to  their  superiors,  were  divided 
into  three  main  classes;  the  first  including  "  novices," 
"minervals"  and  "lesser  illuminati";  the  second  consisting 
of  freemasons, "  ordinary,"  "  Scottish  "and"  Scottish  knights  "; 
the  third  or  "  mystery  "  class  comprising  two  grades  of  "  priest  " 
and  "  regent  "  and  of  "  magus  "  and  "  king."  Relations  with 
masonic  lodges  were  established  at  Munich  and  Freising  in  1780. 
The  order  had  its  branches  in  most  countries  of  the  European 
continent,  but  its  total  numbers  never  seem  to  have  exceeded 
two  thousand.  The  scheme  had  its  attraction  for  literary  men, 
such  as  Goethe  and  Herder,  and  even  for  the  reigning  dukes 
of  Gotha  and  Weimar.  Internal  rupture  preceded  its  downfall, 
which  was  effected  by  an  edict  of  the  Bavarian  government 
In  1785.  Later,  the  title  Illuminati  was  given  to  the  French 
Martinists,  founded  in  1754  t>y  Martinez  Pasqualis,  and  to  their 
imitators,  the  Russian  Martinists,  headed  about  1 790  by  Professor 
Schwartz  of  Moscow;  both  were  Cabalists  and  allegorists, 
imbibing  ideas  from  Jakob  Boehme  and  Emmanuel  Swedenborg 
(Bergier,  Did.  de  thiol.). 

See  (especially  for  details  of  the  movement  of  Weiahaupt}  P. 
Tschackert,  in  Hauck'a  ReaiencykUfpadit  (1901).  (A,  Go.*} 

ILLUmHATION.  in  optics,  the  intensity  of  the  light  falling 
upon  a  surface.  The  measurement  of  the  illumination  is  termed 
photometry  (q.v.).  The  fundamental  law  of  illumination  is 
that  if  the  medium  be  transparent  the  intensity  of  illumination 
which  a  luminous  point  can  produce  on  a  surface  directly  exposed 
to  it  is  inversely  as  the  square  of  the  distance.   The  word  trans- 


parent implies  that  no  light  is  absorbed  or  stopped.  Whatever, 
therefore,  leaves  the  source  of  light  must  in  succession  past 
through  each  of  a  series  of  spherical  surfaces  described  round 
the  source  as  centre.  The  same  anumnt  of  light  falls  perpendicu- 
larly on  ^  these  surfaces  in  succession.  The  amount  received 
in  a  given  time  by  a  unit  of  surface  on  each  is  therefore  inversely 
as  the  number  of  such  units  in  each.  But  the  surfaces  of  spheres 
are  as  the  squares  of  their  racfii, — whence  the  propoaiti<m. 
(We  assume  here  that  the  velocity  of  light  is  constant,  and 
that  the  source  ^vea  out  its  light  uniformly.)  When  the  rays 
fall  otherwise  than  perpendicularly  on  the  surface,  the  illnottna- 
tion  produced  is  proportional  to  the  cosine  of  the  anf^  of 
obliquity;  for  the  area  seen  under  a  given  spherical  an^ 
increases  as  the  secant  of  the  obliquity,  the  distance  remain- 
ing the  same. 

As  a  corollary  to  this  we  have  the  further  proportion  that 
the  apparent  brightness  of  a  luminous  surface  (seen  tbrou^ 
a  transparent  homogeneous  medium)  is  the  same  at  all  distances. 

The  word  brightness  is  here  taken  as  a  measure  of  the  amount 
of  light  falling  on  the  pupil  per  unit  of  spherical  angle  subtended 
by  the  luminous  surface.  The  spherical  angle  subtended  by  any 
smaU  surface  whose  plane  is  at  right  angles  to  the  line  of  sight 
is  inversely  as  the  square  of  the  distance.  So  also  is  the  light 
received  from  it.  Hence  the  brightness  is  the  same  at  all 
distances. 

The  word  brightness  is  often  used  (even  scientifically)  in 
another  sense  from  that  just  defined.  Thus  we  speak  of  a  bright 
star,  of  the  question— When  is  Venus  at  its  brightest?  &c. 
Strictly,  such  expressions  are  not  defensible  except  for  sources 
of  light  which  (like  a  star)  have  no  apparent  surface,  so  that 
we  cannot  tell  from  what  amount  of  spherical  angle  their  light 
appears  to  come.  In  that  case  the  spherical  angle  is,  for  want 
of  knowledge,  assumed  to  be  the  same  for  all,  and  therefore 
the  brightness  of  each  is  now  estimated  in  terms  of  the  vihole 
quantity  of  light  we  receive  from  it, 

The  function  of  a  telescope  is  to  increase  the  "  apparent 
magnitude  "  of  distant  objects;  it  does  not  increase  the  "  ap- 
parent brightness."  If  we  put  out  of  account  the  loss  of  light 
by  reflection  at  glass  surfaces  (or  by  imperfect  reflection  at 
metallic  surfaces)  and  by  absorption,  and  suppose  that  the 
magnifying  power  does  not  exceed  the  ratio  of  the  aperture 
of  the  object-glass  to  that  of  the  pupil,  under  which  condition 
the  pupil  will  be  Med  with  light,  we  may  say  that  the  "  apparent 
brightness  "  is  absolutely  unchanged  by  the  use  of  a  telescope. 
In  this  statement,  however,  two  reservations  must  be  admitted. 
If  the  object  under  examination,  like  a  fixed  star,  have  no  sensible 
apparent  magnitude,  the  conception  of  "  apparent  brightness  " 
is  altogether  inapplicable,  and  we  are  concerned  only  with  the 
total  quantity  of  light  reaching  the  eye.  Again,  it  is  found 
that  the  visibility  of  an  object  seen  against  a  black  background 
depends  not  only  upon  the  "  apparent  brightness  "  but  also 
upon  the  apparent  magnitude.  If  two  or  three  crosses  of  difierent 
sizes  be  cut  out  of  the  same  piece  of  white  paper,  and  be  erected 
against  a  black  background  on  the  further  side  of  a  nearly  dark 
room,  the  smaller  ones  become  invisible  in  a  light  still  sufficient 
to  show  the  larger.  Under  these  circumstances  a  suitable 
telescope  may  of  course  bring  also  the  smaller  objects  into  view. 
The  explanation  is  probably  to  be  sought  in  imperfect  action 
of  the  tens  of  the  eye  when  the  pupil  is  dilated  to  the  utmost. 
Lord  Rayleigh  found  that  in  a  nearly  dark  room  he  became 
distinctly  short-sighted,  a  defect  of  which  there  is  no  trace 
whatever  in  a  moderate  light.  If  this  view  be  correct,  the 
brightness  of  the  image  on  the  retina  is  really  less  in  the  case  of 
a  small  than  in  the  case  of  a  large  object,  although  the  so-called 
apparent  brightnesses  may  be  the  same.  However  this  may  be, 
the  utility  of  a  night-glass  is  beyond  dispute. 

The  general  law  that  (apart  from  the  accidental  losses  men- 
tioned above)  the  "apparent  brightness"  depends  only  upon 
the  area  of  the  pupil  filled  with  light,  though  often  ill  under- 
stood, has  been  established  for  a  long  time,  as  the  f<^owiiig 
quotation  from  Smith's  Optics  (Cambridge,  1738),  p.  113,  will 
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"  Since  the  magnitude  o(  the  pupil 
variouB  degrees  of  licht,  let  NO  be  i_   ., 
object  PL  IS  viewed  by  the  naked  eye  tron.  ^^ 

Tin  a  plane  that  touchea  the  eye  at  O,  let  OK  ^'». 

the  greatest  area,  visible  through  all  the  gl. 
at  P,  to  be  found  as  PL  was;  or,  which  is  the  k^ 
be  the  semi-diameter  of  the  greatest  area  inlighteiv 
rays  flowing  from  P  throueh  all  the  classes;  and  tf^ 
not  less  than  the  area  of  the  pu[)il,  the  point  P  will  v 
bright  through  all  the  glasses  as  it  would  do  if  they  w^ 
but  if  the  inlightened  area  be  less  than  the  area  of  thMT 
point  P  will  appear  less  bright  through  the  glasses  tlial 
were  removed  in  the  same  proportion  as  the  inlightened  ar& 
than   the   pupil.     And   these   proportions   of   apparent   bri( 
would  be  accurate  if  all  the  incident  rays  were  transmitted  t.__ , ... 
the  glasses  to  the  eye,  or  if  only  an  insensible  part  of  them  i«v 

A  very  importaDt  fact  connected  with  our  present  subject 
is:  The  brightness  of  a  self-luminous  surface  does  not  depend 
upon  its  inclination  to  the  line  of  sight.  Thus  a  red-hot  ball 
of  iron,  free  from  scales  of  oxide,  &c.,  appears  fiat  in  the  dark; 
so,  also,  the  sun,  seen  through  mist,  appears  as  a  flat  disk.  This 
fact,  however,  depends  ultimately  upon  the  second  law  of 
thennodynamics  (see  Radiation).  It  may  be  stated,  however, 
in  another  form,  in  which  its  connexion  with  what  precedes 
is  more  obvious — The  amount  of  radiation,  in  any  direction, 
from  a  luminous  surface  is  proportional  to  the  cosine  of  the 
obliquity. 

The  flDW  of  light  (if  we  may  so  call  it)  in  straight  lines  from  the 
luminous  point,  with  constant  velocity,  leads,  aa  we  have  seen,  to 
the  expression  jir"*  (where  r  is  the  distance  from  the  luminous  point) 
for  the  quantity  of  light  which  passes  through  unit  of  surface  i>er- 
pendicular  to  the  ray  in  unit  of  time,  fi  being  a  quantity  indicating 
the  rate  at  which  tight  is  emitted  by  the  source.  This  represents 
the  illumination  of  the  surface  on  which  it  falls.  The  flow  through 
unit  of  surface  whose  normal  is  inclined  at  an  angle  8  to  the  ray  is 
of  course  ht'~*  cos  fl,  again  representing  the  illumination.  These  are 
precisely  the  expressions  for  the  gravitation  force  exerted  by  a 
particle  of  mass  fi  on  a  unit  of  matter  at  distaoce  r,  and  for  its 
resolved  part  in  a  given  direction.  Hence  we  may  employ  an 
expression  V'^Zfir'',  which  is  exactly  analtwous  to  the  gravitation 
or  electric  potential,  for  the  purpose  of  calculating  the  crfect  due  to 
any  number  of  separate  sources  of  light. 

And  the  fundamental  proposition  in  potentials,  via:,  that,  if  n 
be  the  external  normal  at  any  point  of  a  closed  surface,  the  integral 
f/(.dV /dn)dS,  taken  over  the  whole  surface,  has  the  value  — ^r^fc 
where  lu  is  the  sum  of  the  values  of  fi  for  each  source  lying  within 
the  surface,  follows  almost  intultivdy  from  the  mere  consideration 
of  what  it  means  as  regards  light.  For  every  source  external  to  the 
closed  surface  sends  in  light  which  goes  out  again.  But  the  light 
from  an  internal  source  goes  whouy  out;  and  the  amount  per 
second  from  each  unit  source  is  4ir,  the  total  area  of  the  unit  sphere 
surrounding  the  source. 

It  is  wdl  to  observe,  however,  that  the  analc^^  ie  not  cjuite 
complete.  To  make  it  so,  all  the  sources  must  lie  on  thesamesideof 
the  surface  whose  illumination  we  are  dealing  with.  This  is  due 
to  the  fact  that,  in  order  that  a  surface  may  be  illuminated  at  all, 
it  must  be  capable  of  scattering  light,  i.e.  it  must  be  to  some  extent 
opaque.  Hence  the  illumination  depends  mainly  upon  those  sources 
which  are  on  the  same  side  as  that  from  which  it  is  rerarded. 

Though  this  process  bears  some  resemblance  to  the  heat  analogy 
employed  by  Lord  Kelvin  (Sir  W.  Thomson)  for  investigations  in 
Btaticalelectrfcity  and  to  Clerk  Maicwell'sdeviceof  an  incompressible 
fluid  without  mass,  it  is  by  no  means  identical  with  them.  Each 
method  deals  with  a  substance,  real  or  imaginary,  which  flows  in 
conical  streams  from  a  source  so  that  the  same  amount  of  it  passes 
per  second  through  every  section  of  the  cone.  But  in  the  present 
process  the  velocity  is  constant  and  the  density  variable,  while  in 
the  others  the  density  is  virtually  constant  and  the  velocity  variable. 
There  is  a  curious  reciprocity  in  formulae  such  as  we  have  just  given. 
For  instance,  it  is  easily  seen  that  the  tight  received  from  a  uniformly 
illuminated  surface  is  represented  by  fji'^  cos  BdS. 

As  we  liave  seen  that  this  integral  vanishes  for  a  closed  surface 
which  has  no  source  inude,  its  value  is  the  same  for  all  shells  of 
equal  uniform  brightness  whose  edges  lie  on  the  same  cone. 

ILLUSTRATION.  Id  a  general  sense,  illustration  (or  the  art 
of  representing  pictorially  some  idea  which  has  been  expressed 
in  words)  is  as  old  as  Art  itself.  There  has  never  been  a  time 
since  civilization  began  when  artists  were  not  prompted  to 
pictorial  themes  from  legendary,  historical  or  literary  sources. 
But  the  art  of  illustration,  as  now  understood,  is  a  comparatively 
modem  product.  The  tendency  of  modem  culture  has  been 
to  make  the  interests  of  the  difierent  arts  overlap.  The  theory 
of  Wagner,  as  applied  to  opera,  for  making  a  combined  appeal 


t-i      Shties.  I  work.    As  a  result,  a  distinct  improvement  Is  to  be  found  in  the  mere 

V-l      .pV'"^  I  hook-making  of  Great  Britain;  and  although  the  main  force  of  the 

*t,      J^.'iie  I  movement   soon   spent   itself  in  somewhat   uninspired   imitations, 

<^    ^__lJ  ^^'^'^  *^'*  ^  ""  ^^"^^  °f  the  survival  of  a  taste  for  well-produced 

^^     -^ - '-^.T*  Vyolumes,  in  wliich  the  relationship  of  type,  paper,  illustration  and 

■CiSja  "inding  lias  been  a  matter  of  careful   and  artistic  consideration. 

*=  deAhis  influence,  a  notable  feature  has  been  the  re-issue,  in  an 

^"^■'acm,  of  illustrated  editions  of  the  works  of  most  of  ttie 
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German,  Spanish  ^     fe  ^ 
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on  metal  and  wood  drey 

towards  illustration  as  a  1 

of  their  powers;  and  the  lint. 

by  others,  of  Pollajuolo,  Mat. 

has  its  place  in  the  gradual  enlat,. 

German  school  of  the  i6th  century 

more  vigorously  to  illustration;  an 

now  Icnown  chiefly  through  their  engravings  on  wood  or  copper, 

a  good  proportion  of  which  were  done  to  the  accompaniment 

of  printed  matter.     The  names  of  DUrer,  Burgmair,  Altdorfer 

and  Holbein  represent  a  school  whose   engraved   illustrations 

possess  qualities  which  have  never  been  rivalled,  and   remun 

an  invaluable  aid  to  imitators  of  the  present  day. 

Illustration  has  generally  flourished  in  any  particular  age 
in  proportion  to  the  health  and  vigour  of  the  artistic  productions 
in  other  kinds.  No  eWdent  revival  in  painting  has  come  about, 
no  great  school  has  existed  during  the  last  four  centuries,  which 
has  not  set  its  mark  upon  the  illustration  of  the  period  and 
quickened  it  into  a  medium  for  tme  artistic  expression.  The 
etchers  of  the  Low  Countries  during  the  r7th  century,  with 
Rembrandt  at  their  head,  were  to  a  great  extent  illostrators 
in  their  choice  of  subjects.  In  France  the  period  of  Watteau 
and  Fragonard  gave  rise  to  a  school  of  dcdicatety  engraved 
illustration,  exquisite  in  detail  and  invention.  In  England 
Hogarth  came  to  be  the  founder  of  many  new  conditions,  both 
in  painting  and  ilhistration,  and  was  followed  by  men  of  genius 
so  distinct  as  Reynolds  on  the  one  mde  and  Bewick  on  the  other. 
With  Reynolds  one  connects  the  illustrators  and  engravers 
for  whom  now  BartoloKzi  supplies  a  surviving  name  and  an 
embodiment  in  his  graceful  but  never  quite  English  art.  But 
it  is  from  Thomas  Bewick  that  the  wonderfully  consistent 
development  of  English  illustration  tie^s  to  date.  Bewick 
marks  an  important  period  in  the  technical  history  of  wood- 
engraving  as  the  practical  inventor  of  the  "  tint  "  _ 
and  "  white  line  "  method  of  wood-cutting;  but  he 
also  happened  to  be  an  artist.  His  artistic  device 
was  to  give  local  colour  and  texture  without  shadow, 
securing  thereby  a  precision  of  outline  which  allowed  no  form 
to  be  lost.  And  though,  in  consequence,  many  of  his  best 
designs  have  somewhat  the  air  of  a  specimen  plate,  he  succeeded 
in  bringing  into  black-and-white  illustration  an  element  of 
colour  which  had  been  wholly  absent  from  it  in  the  work  of  the 
15th  and  i6th  century  German  and  Italian  schools.  Bewick's 
method  started  a  new  school;  but  the  moccntcy  gualitin 
Di:]itizoc  by  V.lcfcr)(i)QIC 
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w«=  ..uiTely  d=pende->'  »"  th«  designer  being 
and  the  same  happy  7«Jatiooship  gave  distinct 
characteristics  to  the  nearJy  conMa>poraiy  work  of  William 
Blake  and  of  Calvert.  Blak^'^  wonderful  lUustratums  to  the 
Book  of  Job,  whUe  wagDiBceat  in  their  conventional  rendering 
of  light  and  shade,  still  retain  the  colourlessness  of  the  old 
masters,  as  do  also  the  more  broadly  handled  designs  to  bis 
own  books  (rf  prophecy  and  verse;  but  in  bis  woodcuts  to 
Fhilips's  Paslorais  the  modem  tendency  towards  local  colour 
makes  itself  strongly  felt.  So  wonderfully,  indeed,  have  colour 
and  tone  been  expressed  in  these  rough  wood-blocks,  that  more 
vivid  impressions  of  darkness  and  twihght  falhng  across  quiet 
Joodscape  have  never  been  [froduced  through  the  same  materials. 
The  pastoral  designs  made  by  Edward  Calvert  on  simitar  lines 
can  hardly  be  over-praised.  Technically  these  engravings  are 
far  more  able  than  those  from  which  they  drew  their  inspiration. 

With  the  exception  of  the  two  artists  named,  and  in  a  minor 
degree  of  Thomas  Stothard  and  John  Flaxman,  who  also  pro- 
duced original  illustrations,  the  period  from  the  end  of  the  i8th 
century  tUI  about  the  middle  of  the  19th  was  less  notable  for  the 
work  of  the  designer  than  of  the  engraver.  The  delicate  plates 
to  Rogers's  Italy  were  done  from  drawings  which  Turner  had 
not  produced  for  purposes  of  illustration;  and  the  admirable 
lithographs  of  Samuel  Frout  and  Richard  Bonington  were  merely 
Studies  of  architecture  and  landscape  made  in  a  material  that 
admitted  of  indefinite  multiplication.  It  is  true  that  G^ricault 
came  over  to  England  about  the  year  iSao  to  draw  the  English 
race-horse  and  other  studies  of  country  life,  which  were  published 
in  London  in  1831,  and  that  other  fine  work  in  lithography  was 
done  by  James  Ward,  G.  Cattermole,  and  somewhat  later  by 
J.  F.  Lewis.  But  illustration  proper,  subject-illustration  applied 
to  literature,  was  mainly  in  the  hands  of  the  wood-engravers; 
and  these,  forming  a  really  fine  school  founded  on  the  tines  which 
Bewick  had  laid  down,  had  for  alwut  thirty  years  to  content 
themselves  with  rendering  the  worlu  of  ephemeral  artists,  among 
whom  Benjamin  R.  Haydon  and  John  Martin  stand  out  as  the 
chief  lights.  It  must  not  be  forgotten,  however,  that  while 
the  day  of  a  serious  English  school  of  illustration  had  not  yet 
come,  Great  Britain  possessed  an  indigenous  tradition  of  gross 
and  lively  caricature;  a  tradition  of  such  robust  force  and 
vulgarity  that,  by  the  side  of  some  choicer  specimens  of  James 
Gillray  and  Henry  W.  Bunbury,  the  art  of  Rowlandson  appears 
almost  refined.  This  was  the  school  in  which  George  Cruiltshank, 
John  Leech,  and  the  Dickens  illustrators  had  their  training, 
from  which  they  drew  more  and  more  away;  until,  with  the 
hdp  of  Fttnch,  just  before  the  middle  of  the  icjdi  century,  English 
caricaturists  had  learned  the  secret  of  how  to  be  apposite  and 
amusing  without  scurrility  and  without  lil>el.  (See  Caricatobe.) 

Under  Newspapers  wiU  be  foimd  some  account  of  the  rise 
of  Hiusirated  journalism.    It  was  in  about  the  year  1833  that 

_  the  illustrated  weekly  paper  started  on  its  career 

'^'woa!-  ™  England,  and  almost  by  accident  determined 
tmvmrtmt,  under  what  form  a  great  national  art  was  to  develop 
itself.  While  in  France  the  illustrators  were  making 
theii  triumphs  by  means  of  lithography,  English  illustration 
was  becoming  more  and  more  identified  with  wood-engraving, 
Tite  demand  for  a  method  of  illustration,  easy  to  produce  and 
easy  to  print,  for  lxx>ks  and  magazines  of  large  circulation  and 
moderate  price,  forced  the  artist  before  long  into  drawing  upon 
the  wood  itself;  and  so  soon  as  the  artist  had  asserted  his  pre- 
ference for  facsimile  over  "  tint,"  the  school  which  came  to  be 
called  "  of  the  'sixties  "  was  in  embryo,  and  waited  only  for 
artistic  power  to  give  it  distinction.  The  engraver's  translation 
of  the  artist's  painting  or  wash-drawing  into  "  tint  "  had  largely 
exalted  the  individuality  of  the  engraver  at  the  expense  of  the 
artist.  But  from  the  moment  when  the  designer  began  to  put 
his  own  lines  upon  the  wood,  new  conditions  shaped  themselves; 
and  though  the  artist  at  times  might  make  demands  which  the 
engraver  could  not  follow,  or  the  engraver  inadequately  fulfil 
the  expectation  of  the  artist,  the  general  tendency  was  to  bring 
designer  and  engraver  into  almost  ideal  relations — an  ideal 
jri>ich  nothing  short  of  the  artist  being  his  own  engraver  could 


have  equalled.  Out  of  an  alliance  cemented  by  their  common 
use  and  understanding  of  the  material  on  which  they  worked 
came  the  school  of  facsimile  or  partial-facsimile  engraving 
which  flourished  during  the  'sixties,  and  lasted  just  so  long  as 
its  conditions  were  unimpaired — losing  its  flavour  only  at  the 
moment  when  "  improved "  mechanical  appliances  enabled 
the  artist  once  more  to  dissociate  himself  from  the  conditions 
which  bound  the  engraver  in  his  craft. 

Before  the  fortunate  circumstances  which  governed  the  work 
of  the  'sixties  became  decisive,  illustrations  of  a  transitional 
character,  but  tending  to  the  same  end,  had  been  f 
produced  by  John  Tenniel,  John  Gilbert,  Birket  I 
Foster,  Harrison  Weir,  T.  Creswick,  W.  Mulready  ■ 
and  others;  but  their  methods  were  too  vague  and  """■ 
diffuse  to  bear  as  yet  the  mark  of  a  school;  no  single  influence 
gave  a  unity  to  their  efforts.  On  some  of  them  Adolf  von 
Menzel's  illustrations  to  Kllgler's  Frederick  Ike  Great,  published 
in  England  in  1844,  may  have  left  a  mark;  Gilbert  certainly 
shows  traces  of  the  influence  of  Delacroix  and  Bonington  in  the 
free,loosemethodof  his  draughtsmanship,  independent  of  accurate 
modelling,  and  with  here  and  there  a  paint-like  dab  of  black 
to  relieve  a  generally  colourless  effect;  while  Tenniel,  with  cold, 
precise  lines  of  wire-drawn  hardness,  remained  the  representative 
of  the  past  academic  style,  influencing  others  by  the  dignity 
of  his  fine  technique,  but  with  his  own  feeling  quite  untouched 
by  the  Pre-Raphaelite  and  romantic  movement  which  was  soon 
to  occupy  the  world  of  illustration.  In  greater  or  less  degree 
it  may  be  said  of  the  work  of  alt  these  artists  that,  as  it  antedates, 
so  to  the  end  does  it  stand  somewhat  removed  in  character  from, 
the  school  with  which  for  a  time  it  became  contemporary.  The 
year  which  decisively  marked  the  beginmng  of  new  things  in 
illustration  was  1857,  the  year  of  the  Moxon  Tetmyson  and  of 
Wilmott's  Poets  of  the  Niaeleenlh  Century,  with  illustrations  by 
Rossetti,  Millais,  Holman  Hunt  and  Ford  Madoz  Brown.  In 
these  artists  we  get  the  germ  of  the  movement  which  afterwards 
came  to  have  so  wide  a  popularity.  At  the  beginning,  Pre- 
Raphaelite  in  name,  poetic  and  Uteraty  in  its  choice  of  subjects, 
the  school  quickly  expanded  to  an  acceptance  of  those  open-air 
and  everyday  subjects  which  one  connects  with  the  names  of 
Frederick  Walker,  Arthur  B.  Houghton,  G.  F.  Pinwell  and  M. 
North.  The  illustrations  of  the  Pre-Raphaelites  were  eminently 
thoughtful,  full  of  symbolism,  and  with  a  certain  pressure  of 
interest  to  which  the  epithet  of  "  intense  "  came  to  be  apphed. 
As  an  example  of  their  method  of  thought-transference  from 
word  to  form,  Madox  Brown's  drawing  for  the  Dalziel  Bible  of 
"  Elijah  and  the  Widow's  Son  "  may  be  taken.  The  restoration 
of  life  to  a  dead  body,  of  a  child  to  its  mother,  is  there  conveyed 
with  many  illustrative  touches  and  asides,  which  become  clumsy 
when  stated  in  words.  The  hen  bearing  her  chicken  between  her 
wings  is  a  perfectly  direct  and  appropriate  pictorial  symbol, 
but  a  far  more  imaginative  stroke  b  the  shadow  on  the  wall  of 
a  swallow  flying  back  to  the  clay  bottle  where  it  has  made  its 
nest.  Here  is  illustration  full  of  literary  symbolism,  yet  wholly 
pictorial  in  its  means;  and  in  this  it  is  entirely  characteristic 
of  Pre-Raphaelite  feeling,  with  its  method  of  suggesting,  through 
externals,  consideration  as  opposed  to  mere  outlook.  Of  this 
phase  Rossetti  must  be  accounted  the  leader,  but  it  was  Millais 
who,  by  the  sheer  weight  of  his  personality,  carried  English 
illustration  along  with  him  from  Pre-Raphae!itism  to  the  freer 
romanticism  and  naturalistic  tendencies  of  the  'sixties.  Rossetti, 
with  his  poetic  enthusiasm,  his  strong  personal  magnetism  and 
dramatic  power  of  composition,  may  be  said  to  have  brought 
about  the  awakening;  it  was  Millais  who,  by  his  rapid  develop- 
ment of  style,  his  original  and  daring  technique, 
turned  it  into  a  movement.  When  he  started,  there  ^jua^^ 
were  many  influences  behind  him  and  his  fellow- 
workers — among  older  foreign  contemporaries,  those  of  Menzel 
and  Rethel;  and  behind  these  again  something  of  the  old 
masters.  But  through  a  transitional  period,  represented  by  his 
twelve  drawings  of  "  The  Parables,"  whitJi  appeared  first  in 
Good  Words,  Millais  emerged  in  to  the  perfect  independence  of  his 
illustrations  to  Trollope's  novels,  Framley  Parsonage  and  The 
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Small  House  at  AUitigloti,  his  own  master  and  the  master  of  ^ 
new  scbooL  Depicting  the  ugly  fashions  of  his  day  with  gi^ve 
dignity  and  distinction,  and  with  a  broad  power  of  rendedng 
type  in  work  wliich  had  the  aspect  of  genre,  he  drew  the  picture 
of  bis  age  in  a  summary  so  embracing  that  his  illustrations 
attain  the  rank  almost  <^  historical  art.  For  art  of  this  sort 
the  symbolism  of  the  Pre-Raphaelites  lost  its  use:  the  realization 
in  form  of  a  character  conveyed  by  an  author's  words,  the  happy 
BUggestion  of  a  locality  helping  to  fix  the  writer's  description, 
the  verisimilitude  of  ordinary  life,  even  to  trivial  detail,  carried 
out  with  real  pictorial  conviction,  were  the  things  most  to  be 
^med  at.  Pictorial  conviction  was  the  great  mark  of  the 
illustrative  school  of  the  'Mxties.  The  work  of  its  artists  has 
absorbed  so  completely  the  interest  and  reality  of  the  letterpress 
that  the  results  are  a  model  of  what  faithful  yet  imaginative 
iUustratton  should  be.  In  the  illustrated  magazines  of  this 
period,  Once  a  Week,  Good  Words,  Cornhill,  London  Society, 
The  Argosy,  The  Leisure  Hour,  Sunday  at  Home,  The  Quiver 
and  The  Churchman's  Family  Magazine,  as  well  as  others,  is 
to  be  found  the  best  work  of  this  new  school  of  illustrators; 
and  with  the  greater  number  of  them  it  cannot  be  mistaken 
that  Millais  is  the  prevailing  force. 

By  their  side  other  men  were  working,  more  deeply  influenced 
by  the  old  masters,  and  by  the  minuteness  and  hard,  definite 
treatment  of  form  which  thePre-Raphaeliteschoolhadinculcated. 
Foremost  of  these  was  Frederick  Sandys.  His  illustrations, 
scattered  throu^  nearly  all  the  magazines  which  have  been 
named,  show  always  a  decorative  power  of  design  and  are  full 
of  fine  drawing  and  fine  invention,  but  remain  resolutely  cold 
in  handhng  and  lacking  in  imaginative  ardour.  The  few  illus- 
trations done  by  Bume-Jones  at  this  period  show  a  whole- 
hearted following  of  Rossetti,  but  a  somewhat  struggling 
technique;  and  the  same  qualities  are  to  be  found  in  the  work  of 
Arthur  Hughes,  whose  illustrations  in  Good  Words  for  the  Young 
(1869)  have  a  charm  of  tender  poetic  invention  showing  through 
the  faults  and  persistent  uncertainty  of  his  draughtsmanship. 
The  illustrations  of  Frederick  Shields  to  Defoe's  History  of  the 
Ftague  have  a  certain  affinity  to  the  work  of  Sandys;  but, 
with  less  power  over  form,  they  show  a  more  dramatic  sense  of 
light  and  shade,  and  at  their  best  can  claim  real  and  original 
beauty.  The  formality  of  feeling  and  composition,  and  the 
strained,  stiff  quality  of  line  in  Lord  Leighton's  designs  to 
Romola  (1863),  do  a  good  deal  to  mar  one's  enjoyment  of  their 
admirable  draughtsmanship.  Many  fine  drawings  done  at  this 
period  by  Leighton,  Poynter,  Henry  Armstead  and  Bume- 
Jones  did  not  appear  until  the  year  1880  in  the  "  Dalziel  Bible 
Gallery,"  when  the  methods  of  which  they  were  the  outcome 
had  fallen  almost  out  of  use. 

Deeply  influenced  by  the  broad  later  phases  of  Millais's  black- 
and-white  work  were  those  artists  whose  tendency  lay  in  the 
„j^  dirqction  of  idyllic  itaturalism  and  popular  romance, 
•itrtht."  t^c  "B^it  ^o  whom  more  particularly  is  given  the  name 
of 'the  period  and  school  "  the  'sixties,"  and  whose 
more  immediate  leader,  as  far  as  popular  estimation  goes,  was 
Frederick  Walker.  With  bis,  one  may  roughly  group  the  names 
of  Knwetl,  Houghton,  North,  Charles  Keene,  Lawless,  Matthew 
J.  Mahoney,  Morten  and,  with  a  certain  reservation,  W.  Small 
and  G.  du  Maurier.  In  no  very  separate  category  stand 
two  other  artists  whose  contributions  to  illustration  were  but 
incidental,  John  Pettie  and  J.  M'Neill  Whistler.  The  broad 
characteristics  of  this  variously  related  group  were  a  loose,  easy 
line  suggestive  of  movement,  a  general  fondness  for  white  spaces 
and  open-air  efiects,  and  in  the  best  of  them  a  thorough  sense  of 
the  serious  beauty  of  domestic  and  rural  life.  They  treated  the 
present  with  a  feeling  rather  idyllic  than  realistic;  when  they 
touched  the  past  it  was  with  a  courteous  sort  of  r^lism,  and  a 
wonderful  inventiveness  of  detail  which  carried  with  it  a  charm 
of  conviction.  Walker's  method  shows  a  broad  and  vivid  use 
of  black  and  white,  with  a  fine  sense  of  balance,  but  very  little 
preoccupation  for  decorative  efiect.  Pinwell  had  a  more 
dehcate  fancy,  but  less  freedom  in  his  technique — ^lesa  ease,  but 
more  originality  of  composition.    In  Houghton's  work  one  sees 


a  swift,  masterful  technique,  full  of  audacity,  noble  in  its  economy 
of  means,  sometimes  rough  and  careless.  His  temperament  was 
dramatic,  passionate,  satiric  and  witty.  Some  of  his  beat  work, 
^  "  Scenes  from  American  Life,"  appeared  in  the  pages  of  the 
praphic  as  late  as  the  years  1S73-1874.  There  are  indications 
|o  i^he  work  of  Lawless  that  he  might  have  come  close  to  Miliais 
in  his  power  of  infusing  distinction  into  the  barest  materials 
of  everyday  lite,  but  he  died  too  soon  for  his  work  to  reach 
Its  full  accomplishment.  North  was  essentially  a  Iandsc^>e 
i^t^"^'  ^*  delicate  sense  of  beauty  in  du  Maurier's  early 
work  became  low  in  the  formal  but  graceful  conventions  of  his 
later  Punch  drawings.  It  was  in  the  pages  of  Punch  that  Keene 
secured  his  chief  triumphs.  The  two  last-named  artisU  outaUyed 
the  day  which  saw  the  break-up  of  the  school  of  which  these 
are  the  leading  names.  Ii  ran  iu  course  through  a  period  when 
lUustrated  magazmes  formed  the  staple  of  popular  consumption, 
before  the  illustrated  newspapers,  with  their  hungry  rush  for 
the  record  of  latest  events,  became  a  weekly  feature.  Its  waning 
influence  may  be  plainly  traced  through  the  eariy  years  ot  the 
Graphic,  which  started  in  r869  with  some  really  fine  work,  done 
under  transitional  conditions  before  the  engraver's  tendering 
of  tone-drawings  once  more  ousted  facsimile  from  iu  high  place 
in  illustration. 

In  cormesion  with  this  transitional  period,  drawings  for  the 
Graphic  by  Houghton,  Pinwell,  Sir  Hubert  von  Herkomer 
E.  J.  Gregory,  H.  Woods,  Charles  Green,  H.  Pateraon  (Mrs 
Allingbam)  and  William  Small  deserve  bonourabb  mention. 
Yet  it  was  the  last-named  who  was  mainly  instrumental  in  bring- 
ing about  the  change  from  line-work  to  pigment,  which  depress^ 
the  artistic  value  of  illustration  during  the  'seventies  and  the 
'eighties  to  almost  absolute  mediocrity.  Several  artists  of  great 
abihty  practised  illustration  during  this  period:  in  addition  to 
those  Graphic  artists  already  mentioned  there  were  Luke  Fildes, 
Frank  HoU,  S.  P.  Hall,  Paul  Renouard  and  a  fewotbers  of  smaller 
meriL  But  the  interest  was  for  the  time  shifting  from  black- 
and-white  work  and  turning  to  colour.  Kate  Greenaway  began 
to  produce  her  charming  idyllic  renderings  of  children  in  mob- 
caps  and  long  skirts.  Walter  Crane  on  somewhat  similar  lines 
designed  his  illustrated  nursery  rhymes;  while  Randolph 
Caldecott  took  the  field  with  his  fresh  and  breezy  scenes  of 
hunting  life  and  carousal  in  the  times  most  typical  of  the  English 
squirearchy.  Working  with  a  broad  outline,  suggestive  of  the 
brush  by  its  ea^  freedom,  and  adding  washes  of  conventional 
colour  for  embellishment,  be  was  one  of  the  first  in  England 
to  show  the  beginnings  of  Japanese  influence.  Even  more 
dependent  upon  colour  were  his  illustrated  books  for  children; 
while  in  black  and  white,  in  his  illustrations  to  Bracdiridge  Hall 
(1876),  for  instance,  pen  and  ink  began  to  replace  the  pencil, 
and  to  produce  a  new  and  more  independent  style  of  draughts- 
manship. This  style  was  taken  up  and  followed  by  many  artists 
of  ability,  by  Harry  Fumiss,  Hugh  Thomson  and  otbers,  till 
the  influence  of  E.  A.  Abbey's  more  mobile  and  more  elaborate 
penmanship  came  to  produce  a  still  further  development  in  the 
direction  of  fineness  and  illusion,  and  that  of  Phil  May,  with 
Linley  Samboume  for  his  teacher,  to  simplify  and  make  broad 
for  those  who  aimed  rather  at  a  journalistic  and  shorthand 
method  of  illustration.  (See  also  Caeicatdke  and  Caktoon.) 

Under  the  absolutely  liberating  conditions  of  "  process  repro- 
duction "  (see  Fkocess)  the  latest  developments  in  illustration  on 
its  lighter  and  more  popular  side  are  full  of  French  influences,  or 
ready  to  follow  the  wind  in  any  freah  direction,  whether  to  America 
or  Japan ;  but  on  the  graver  aide  they  show  a  strong  leaning  towards 
the  older  traditions  of  the  'sixties  and  of  Pre-Raphaelitism.  The 
founding  by  William  Morris  of  the  Kelmscott  Press  in  1891,  through 
which  were  produced  a  series  of  decorated  and  illustrated  books, 
aimed  frankh'  at  a  revival  of  medieval  taste.  In  Morris's  books 
decorative  efiect  and  sense  of  material  claimed  mastery  over  the 
whole  scheme,  and  subdued  the  illustrations  to  a  sort  of  glorious 
captivity  into  which  no  breath  of  modem  spirit  could  be  breathed. 
The  illustrations  of  Bume-Jones  filled  with  a  happy  touch  of  archaism 
the  decorative  borders  of  William  Morris;  and  only  a  little  less 
happy,  apart  from  their  imaginative  inferiority,  were  the  serious 
efforts  of  Walter  Crane  and  one  or  two  others.  Directly  under  the 
Morris  influence  arose  the  "  Birmingham  school,"  with  an  entire 
devotion  to  decorative  methods  arid  still  archaic  "effects  whitA 
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S.  Ricketta,  C.  H.  Shannon,  R.  Savage 

ine.     Beauty  of  line,  languoroua  passion, 

allurions,  and  a  fondness  for  the  life  of 

e  the  characteristics  of  the  school.    Their 

the  same  auarters  where  Morris  found  a 

for  the  Italian  rather  than  the  German 

in  the  "  Vale  Press  "  publications),  and 

ariness,  kept  them  somewhat  apart  from 

the  sturdy  medievalism  of  Moma,  and  linked  them  inteilectually 

with  the  decadent  achool  initiated  by  the  wayward  genius  of  Aubrey 

Bekrddey.     But  though  broadly  men  may  be  classed  in  groups,  no 

grouping  will  supply  a  formula  for  all  the  noteworthy  work  produced 

when  men  are  drawn  this  way  and  that  by  current   influences. 

Among  artists  resolutely  independent  of  contemporary  coteries 

may  be  named  W.  Strang,  whose  grave,  rugged  work  riiows  him  a 

pupil,  through  L^ros,  ofDOrer  and  others  of  the  old  masters;  T. 

Sturee  Moore,  an  original  ei^raver  of  designs  which  have  an  equal 

affinity  for  Blake,   Calvert   and   Hokusai;   W.    Nicholaon,   whose 

style  shows  a  dignified  return  to  the  best  part  of  the  Rowlandson 

tradition:  and  E.  J.   Sullivan.     In  the  closing  years  of  the   19th 

century  Aubrey  Beardsley  became  the  creator  01  an  entirely  novel 

style    of    decorative    illustration.     Drawing    inspiration    from    all 

sources  of  European  and  Japanese  art,  he  produced,  by  the  force 

of  a  vivid  {personality  and  extraordinary  technical  skill,  a  result 

which  was  highly  original  and  impressive.    To  a  genuine  liking  for 

■     ■      '      ?"1«'  '     ■  ■ '  " ""  """         - 


analysis  of  repulsl 


^  .  a  types  of  humanity  he  added  an 

exqulaite  sense  of  line,  balance  and  mass;  and  partly  by  succis 
dt  tcandaU,  partly  by  genuine  artistic  brilliance,  he  gathered  round 
him  a  host  of  imitators,  to  whom,  for  the  most  part,  he  was  able 
to  impart  only  his  more  mediocre  Qualities. 

In  America,  until  a  comparatively  recent  date,  illustration  bowed 
the  knee  to  the  superior  excellence  of  the  engraver  over  the  artist. 
„  „  _.  Not  until  the  brilliant  pen-drawing  of  E.  A.  Abbey  carried 

gj™'  the  day  with  the  black-and-white  artists  of  England  did 
■  any  work  of  real  moment  emanate  from  the  United 
States,  unless  that  of  Elihu  Vedder  be  r^arded  as  an  exception. 
Howard  Pyle  is  a  brilliant  imitator  of  DOrer;  he  has  also  the 
ability  to  adapt  himself  to  draughtsmanship  of  a  more  modern 
tendency.  C.  5,  Rdnhart  was  an  artist  of  directness  and  force,  in 
a  style  baaed  upon  modem  French  and  German  examples;  while  of 
ETcater  originality  as  a  whole,  though  derivative  in  detail,  is  the 
fanciful  penmansbip  of  Alfred  Brennan.  Other  artists  who  stand 
'n  the  front  rank  of  American  illustrators,  and  whose  works  appear 


chiefly  in  the  pages  of  Scribner's,  Harper' sa,DA  the  Century ilagaxintt 
are  W.  T.  Smedley,  F.  S.  Church,  R.  Blum,  Wenzell,  A.  B.  Frost,  and 
n  articular  C.  Dana  Gibaon,  the  last  of  whom  gained  a  reputation 


in  England  as  an  American  du  Maurier. 

The  record  of  modem  French  illustration  pDes  back  to  the  day 
when  political  caricature  and  the  Napoleonic  \tg;etiA  divided  be- 
__  twecn  them  the  triumphs  of  eariy  lithography.  The 
"""-  illustrators  of  France  at  that  period  were  also  her 
greatest  artists.  Of  the  historical  and  romantic  school  were  D. 
Raffet,  Nk;holas  J.  Chariet,  GMcault,  Delacroix,  T.  B.  Isabey  and 
Achille  Dev6ria>  many  of  whoae  works  appeared  in  L'ArUste,  a 
paper  founded  in  1831  as  the  cAdal  oraan  m  the  romanticists;  while 
the  realists  were  led  in  the  direction  of  caricature  by  two  artists  of 
such  enormous  force  as  Gavami  and  Honori  Daumier,  whose  works, 
appearing  in  La  LUhograpkie  Mensudle,  he  Charivari  and  La 
Caritature,  ran  the  gauntlet  of  political  interference  and  suppression 
during  a  troubled  period  of  French  politics — which  was  the  very 
cause  of  their  prosperity.  Behind  these  men  lay  the  influence  of 
the  great  Spanish  realist  Goya.  Following  upon  the_  harsh  satire 
and  venomoua  realism  of  this  famous  school  of  pictorial  invective, 
the  influence  of  the  Barbizon  school  came  as  a  milder  force;  but 
the  power  of  its  artists  did  not  show  in  the  direction  of  original 
lithography,  and  far  marc  value  attaches  to  the  few  woodcuts  of 
J.  F.  Millet's  studies  of  peasant  life.  In  these  we  see  clearly  the 
tendency  of  French  illustrative  art  to  keep  as  far  as  passible  the 
authentic  and  sketch-like  touch  of  the  artist;  and  it  was  no  doubt 
from  this  tendency  that  so  many  of  the  great  French  illustrators 
retained  lithography  rather  than  commit  themselves  to  the  middle- 
man engraver.  Nevertheless,  from  about  the  year  1830  many 
French  artists  produced  Illustrations  which  were  intetpreted  upon 
the  wood  for  the  most  part  by  English  engravers.  Cunier's  editions 
of  Paid  et  Virrime  and  La  CMumiire  Indiatne,  illustrated  by 
Huet,  Jacque,  Isabey,  Johannot  and  Meissonier,  were  followed  by 


Meis^n'^'''^  more  famous  illustrations  to  Cotites  rSrwis.  Aftei 
jVteissonier  came  J.  B.  E.  Detaille  and  Alphonse  M.  de  Neuville  and, 
with  a  voluminous  style  of  his  own,  L.  A.  G.  Dar6.  By  the  majority 
(d  these  artists  the  drawing  for  the  engraver  seems  to  have  been 
done  with  the  pen;  and  the  tendency  to  penmanshio  was  still  more 
accentuated  when  from  Spain  came  the  influence  of  M.  J.  Fortuny's 
brilliant  technique;  while  after  him,  again,  came  Daniel  Vierge, 
to  make,  as  it  were,  the  point  of  the  pen  still  more  pointed.  Dunng 
the  middle  period  of  the  19th  century  the  best  French  illustration 
was  serious  in  character;  but  among  the  later  men,  when  we  have 
recognized  the  grave  beauty  of  Grasset's  Les  Quaire  Fils  d'Aymon 
(in  spite  of  his  vicious  treatment  of  the  page  by  floodiiw;  washes  of 
colour  through  the  type  itself),  and  the  delicate  grace  of  Boutet  de 
Monvel's  Jeanne  d'Arc,  also  in  colours,  it  is  to  the  illustrators  of  the 
comic  papers  that  we  have  to  go  for  the  most  typical  and  most 
audacious  specimens  of  French  art.  In  the  pages  of  Gii  Bias,  Lt 
Pierrot,  VEcho  de  Parti,  Le  Figaro  Ulustri,  he  Courritr  Fran^ais, 
and  similar  publications,  are  to  be  found,  reproduced  with  a  dexterity 


achool  enterpnang  in  technique,  and  with  a  miirture  of  subtlety 
and  grossness  in  its  humour.  Caran  d'Ache  also  became  celebrated 
as  a  draughtsman  of  comic  drama  in  outline. 

Among  illustrators  of  Teutonic  race  the  one  artist  who  seems 
worthy  of  comparison  with  the  great  Menxel  Is  Hans  Tegner,  if, 
indeei,  he  be  not  in  some  respects  his  technical  superior;  _^ 
but  apart  from  these  two,  the  illustratora  respectively  of  *«■«>■. 
Kflgler's  Frederick  the  Great  and  Holberg's  Comedies,  there  is  no 
Gennan,  Danish  or  Dutch  illustrator  who  can  lay  claim  to  first 
rank.  Max  Klingcr,  A.  Bficklin,  W.  TrQbner,  Franz  Stflck  and 
Hans  Thoma  are  all  symbolists  who  combine  in  a  singular  degree 
force  with  brutality;  the  imaginative  quality  in  their  work  is  for 
the  most  part  ruined  by  the  hard,  braggart  way  in  which  it  is  driven 
home.  The  achievements  and  tendency  of  the  later  school  of 
illustration  in  Germany  are  best  seen  in  the  weekly  illustrated 
journal,  Jugend,  of  Munich.  Typical  of  an  older  German  school  is 
the  work  of  Adolf  Oberliinder,  a  solid,  scientific  sort  of  caricaturist, 
whose  illusttations  are  at  times  so  monumental  that  the  humour 
in  them  seems  crushed  out  of  life.  Others  who  command  high 
Qualities  of  technique  are  W.  Dieti,  L.  von  Nagel,  Hermann  Vogel, 
H.  LQdcrs  and  Rooert  Haug.  Behind  all  these  men  in  greater  or 
less  degree  lies  the  influence  of  Menzel's  coldly  balanced  and  diy- 
lighted  realism;  but  wherever  the  influence  of  Menzel  ceases,  the 
merit  of  German  illustration  for  the  most  part  tends  to  disappear 
or  become  mediocre. 

Authorities. — W.  J.  Linton,  The  Mailers  of  Wood  Entrovint 
rLondon,  1880);  C.  G.  Haiper,  Enftish  Pen  ArliiU  of  To-day 
(London,  1893) ;  Joseph  Pennell,  Pen  Dravring  and  Pen  Dntugklitnen 
(London,  1894).  Modem  lUuitroHon  (London,  1895);  Walter  Crane, 
The  Decorative  lUustration  of  Books  (London,  1896);  Gleeson  White. 
English  Ittustraiion:  "The  "Sixties":  18SS-1S70  (Westminster, 
1897);  W.  A.  Chatto,  A  Treatise  on  Wood  Bngravint  (London,  n.i,); 
Bar-le-Duc,  Les  lUustraOons  dv  XIX'  siide  (Paris,  1883);  T. 
Kutschmann,  Geschickte  der  deutschen  Illustration  vom  ersten  Auftrelen 
dei  Formscknittes  bis  aufdie  Gegenmart  (Berlin,  1899).         (L.  Ho.) 

Technical  Deodopments. 
The  history  of  illustration,  apart  fiom  the  merits  of  individual 
artists,  during  the  period  since  the  year  1875,  is  mainly  that  of  the 
development  of  what  is  called  Process  (9.0.),  the  term  applied 
to  methods  of  reproducing  a  diawing  or  photograph  which  depend 
on  the  use  of  some  mechanical  agency  in  the  m^lring  of  the  block, 
as  distinguished  from  such  products  of  manual  skill  as  steel  or 
wood-engraving,  lithography  and  the  like.  There  is  good  reason 
to  believe  that  the  art  of  stereotyping — the  multiplication  of 
an  already  gristing  block  by  means  of  moulds  and  casts — is  as 
old  as  the  isth  century;  and  the  early  processes  were,  in  a 
measure,  a  refinement  upon  this:  with  the  difference  that  they 
aimed  at  the  making  of  a  metal  block  by  means  of  a  cast  of  the 
lines  of  the  drawing  itself,  the  background  of  which  had  been 
cut  away  so  as  to  leave  the  design  in  a  definite  relief.  Eq>eri- 
ments  of  this  nature  may  be  said  to  have  assumed  practical 
shape  from  the  time  of  the  invention  of  Palmer's  process  called 
at  first  Clypkography,  about  the  year  1844;  this  was  afterwards 
perfected  and  used  to  a  conaderable  extent  under  the  name  of 
Dawson's  Typographic  Etching,  and  its  resulu  were  in  many  cases 
quite  admirable,  and  often  appear  in  books  and  periodicals  of 
the  first  part  of  the  period  with  which  we  are  now  concerned. 
The  Graphic,  for  instance,  published  its  first  process  block  in 
1876,  and  the  lUustraled  London  News  also  made  similar  experi- 
ments at  about  the  same  time. 
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it!  belp  beii^  iHubably  those  of  Gillot,  at  Paris,  in  the  early  'eighties. 
The  nelt  stage  was  to  be  the  invention  of  some  means  of  reproducing 
wash  drawings.  To  do  this  it  was  neceaaarj'  for  the  surface  of  the 
block  to  be  so  broJcen  up  tluit  evcrv  tone  of  the  drawing  should  be 
represented  thereon  by  a  grain  holaing  ink  enough  to  reproduce  it. 
This  was  finally  accomplished  by  the  insertion  of  a  ecreen,  in  the 
camera,  between  the  lens  and  the  plate— -the  effect  of  which  was  to 
break  up  die  whole  surface  of  the  negative  into  dots,  and  so  secure, 
wbea  printed  on  a  zinc  plate  and  etched,  an  approximation  to  the 
desired  result.  Half-tone  blocks  (as  they  were  called)  of  this  nature 
(see  Process)  were  used  in  the  Graphic  from  1884  and  the  Illustrated 
London  News  from  l88s  onwards,  the  methods  at  first  in  favour 
beingthoseof  Meisenbacn  and  Bouasod  Valadon  and  Co.'s  phototype. 
LePMrckr  and  Petit  of  Paris,  Angerer  and  Gftschl  of  Vienna,  and  F. 
Ivea  at  Hliladelphia  also  perfected  processes  giving  a  similar  result, 
a  block  by  the  latter  appearing^  in  the  Century  magazine  as  early  as 
1883.  Processes  of  this  descnption  had,  however,  been  used  for 
KMne  years  before  by  Henry  Blackburn  in  his  AauUmy  ffolei. 

Daring  the  decade  1875-188S,  however,  the  main  body  <rf  illustra- 
tion was  accomplished  by  wood-engraving,  which  a  few_ years  earlier 
bad  achieved  such  splendid  results.  Its  artistic  qualities  were  now 
at  a  rather  low  ebb,  although  good  facsimile  engravings  of  pen- 
drawii^  were  not  infre<^uent.  Tne  two  grrat  illustrated  periodicals 
already  referred  to  duniu  that  period  relied  more  upon  pictorial 
than  journalistic  wwk.  An  increasing  tendency  towards  the  illus- 
tration of  the  events  of  the  day  was  certainly  shown,  but  the  whole 
purpose  of  the  journal  was  not,  as  at  present,  subordinated  thereto. 
The  chief  illustrated  magazines  of  the  time,  HarPtr's,  the  Century, 
the  English  llhutraitd,  were  also  content  with  the  older  methods, 
and  are  filled  with  wood-engravings,  in  which,  if  the  value  of  the 
umpie  line  forming  the  chid  quality  of  the  earUer  work  has  dis- 
appeared, a  roost  astonishing  delicacy  and  success  were  obtained 
in  the  reproduction  of  tone.  • 

Perhaps  the  most  notable  and  most  characteristic  production  of 
the  time  in  Ei^land  was  colour-printing.  The  Graphic  and  the 
lUustraied  London  News  published  full-page  supplements  of  hi^h 
technical  merit  printed  from  wood-blocks  in  conjunction  with 
metal  plates,  the  latter  sometimes  having  a  relief  atjuatint  surface 
which  produced  an  effect  of  stipple  upon  the  shading;  metal  was 
also  used  in  preference  to  wood  for  the  printing  of  certain  colours. 
The  childrerfa  books  illustrated  by  Randolph  Caldecott,  Walter 
Crane  and  Kate  Greenaway  at  this  time  are  among  the  finest 
specimens  of  colour-printing  yet  seen  outside  of  ^apan;  in  them 
tne  use  of  Sat  masses  of  pittsaiit  colour  in  connexion  with  a  bold 
Mid  simple  outline  was  carried  to  a  very  h^h  pitch  of  excellence. 
These  plates  were  generally  printed  by  Edmund  Evans.  In  1887 
the  use  of  process  was  becoming  still  more  general;  but  its  future 
was  by  no  means  adequately  foreseen,  and  the  blocks  of  this  and  the 
next  few  years  are  anything  but  satisfactory.  This,  it  soon  appeared, 
was  due  to  inefficient  printing  on  the  one  hand,  and,  on  the  other, 
to  a.  want  of  recognition  by  artistsof  the  special  ijualities  of  drawing 
most  suitable  for  photographic  reproduction.  The  publication  of 
Quevedo's  Pabio  de  Setpvia  with  illustrations  by  Daniel  Vic^e  in 
1883,  altho«^;h  hardly  noticed  at  the  time,  was  to  be  a  revelation  oi 
the  pOMbilities  of  the  new  development;  and  a  serious  study  of 
pen-drawing  from  this  point  of  view  waa  soon  inaugurated  by  the 
issue  of  Joseph  Pennell's  Fen  DrovHttg  and  Pen  Draughtsmen  in 
1889,  followed  in  iSqs  by  C.  G.  Harper's  En^ish  Pen  Artists  of 
To^y  and  in  1896  by  Walter  Crane's  Decoralise  lUustraUon  of 
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tration;  and  the  iriiotograph  01  drawing  in  wash  reproduced 
half-tone  has  of  late  to  a  great  extent  ousted  line  work  from  the 
better  class  of  both  books  and  periodicals. 

Improvements   in   machinery   have   made   it   iJOSGible   to   print 
illustrations  at  a  very  hi^  speed;  and  the  facility  with  which 


lAotographs  can  ri 


e  tairan  of  • 


«  such  as  the  public 


change  in  pictorial  joumaliam.  In  addition,  reference 
made  to  an  extraordinary  increase  in  the  numbers  and  circulation 
of  cheap  periodical  publications  depending  to  a  very  large  extent 
for  popularity  on  their  illustrations.  Several  of  these,  printed  on 
rsest  paper,  from  rotary  machines,  sell  to  the  extent  of 
Isof  thor-----  -'        ■  ■       ■-  


hundreds  1 


[housanda  of  copies  per  week. 
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vi  table  that 


,       ,       a  protest 

by  the  band  of  artists  who  promoted  it  against  the  unintelligent 
book-ma  king  now  becoming  prevalent.  Much  more  effective  and 
far-reaching  in  the  same  £i«ction  was  the  influence  of  William 
Morris,  as  diown  in  the  publications  of  the  Kelmacott  Presa  (dating 
from  1891).  In  these  volumes  the  aim  was  to  produce  illustrations 
and  ornaments  which  were  of  their  own  nature  akin  to,  and  thus 
able  to  harmDniie  with  the  type,  and  to  do  thi*  by  pure  handicraft 


work.  As  a  result,  a  distinct  improvement  b  to  be  found  in  the  mere 
book-maldng  of  Great  Britain;  and  although  the  main  force  of  the 
movement  soon  spent  itself  in  somewhat  uninspired  imitations, 
there  can  be  no  doubt  of  the  survival  of  a  taste  lor  well-produced 
volumes,  in  which  the  relationship  of  type,  paper,  illustration  and 
binding  has  been  a  matter  of  careful  and  artistic  consideration. 
Under  this  influence,  a  notable  feature  has  been  the  re-isaue,  in  an 
excellent  form,  of  illustrated  editions  of  the  works  of  moat  <^  the 
famous  writers. 

In  France  the  general  movemant  has  [M-oceeded  upon  lines  on 
the  whole  very  similar.  Proceaa — especially  what  was  called 
"  Gilbtage  " — was  adapted  earlier,  ana  used  at  first  with  greater 
liberality  than  in  England,  although  wood-eiwraving  has  persisted 
effectively  even  up  to  our  own  time.  In  the  various  troes  of 
periodicals  of  which  the  Same  lUuilrU,  Figaro  lUuttri  and  Gti  Bias 
lUustri  may  be  taken  as  examples,  the  most  noticeable  feature  is  a 
use  of  colour-printing,  which  is  far  in  advance  of  anything  generally 
attempted  in  Gt*at  Britain.  A  favourite  and  effective  process  is 
that  employed  for  the  reproduction  of  chalk  drawings  (aa  by  bteinlen), 
which  con»sts  of  the  application  of  a  surface-tint  of  colour  from  a 
metal  plate  to  a  print  from  an  ordinary  process  block. 

In  Germany,  Jugend,  Simpiicissimut,  and  other  ^blications 
devoted  to  humour  and  caricature,  employ  colour-printing  to  a 
with  success.    The  organ  of  the  artists  of  the  younger 


,  - ity. 

employed  coloured  lithography  for  a  remarkable  series  of  children's 
books  illustrated  by  van  Ht^^ma  and  others.  The  Viennese  Ktuul 
und  Ktmsthandwerk  is  an  art  publication  which  is  exceptionally  well 
produced  and  printed. 

Illustration  in  the  United  States  has  some  few  c^racteristics 
which  differentiate  it  from  that  of  other  countries.  The  later  school 
of  fine  wood-eagravii^  is  even  yet  in  existence.  American  artists 
also  introduced  an  effective  use  of  the  process  block,  namdy,  the 
engraving  or  working  over  of  the  whole  or  certain  portions  of  it  by 
hand.  'Iliis  ia  generally  done  by  an  engraver,  but  in  certain  cases 
it  has  been  the  work  of  the  original  draughtsman,  and  its  possi- 
bilities have  been  foreseen  by  him  in  making  his  drawing.  The 
only  other  variant  fA  note  is  the  use  of  hall-tone  blocks  super- 
imposed for  vaiiouB  colours.  (E.  F.  S.) 

ILLUSTRES,  the  Latin  name  given  to  the  highest  magistrates 
of  the  later  Roman  Empire.  The  designation  was  at  first 
informal,  and  not  strictly  differentiated  from  other  marks  of 
honour.  From  the  time  of  Valentiniui  I.  it  became  an  official 
title  of  the  consuls,  the  chief  pr^ecti  or  ministers,  and  of  the 
comm anders-in-chief  of  the  army.  Its  usage  was  eventually 
extended  to  lower  grades  of  the  imperial  service,  ajid  to  pension- 
aiies  from  the  order  of  the  spectabiles.  The  lllusties  were 
privileged  to  be  tried  in  criminal  cases  by  none  but  the  empetor 
or  his  deputy,  and  to  delegate  procuratores  to  represent  them 
in  the  courts. 

See  0.  Hirschfeld  in  SUtungsberiehte  der  Berliner  Akadcmie  (1901), 
p.  594  sqq. ;  and  T.  Hodgkin,  tiaty  and  her  Invaders  (Oxford,  1892), 
1.  603-617. 

lUiYRIA,  a  name  applied  to  part  of  the  Balkan  PeciDstda 
extending  along  tbe  western  shore  <rf  the  Adriatic  from  Fiume 
to  Durazso,  and  inland  as  far  as  the  Danube  and  the  Servian 
Morava.  This  region  comprises  the  modem  provinces  or  states 
of  Dalmatia,  Bosnia  and  Herz^ovina,  and  Montenegro,  with  the 
southern  half  of  Croatia-Slavonia,  part  of  western  Servia,  the 
sanjak  of  Novibazar,  and  the  extreme  north  of  Albania.  As 
the  inhabitants  of  lUyria  never  attained  complete  political 
unity  Its  landward  boundaries  were  never  deariy  defined. 
Indeed,  tbe  very  name  seems  originally  to  have  been  an  ethno- 
logical rather  than  a  geographical  term;  the  older  Greek 
historians  usually  wrote  of  "  the  Illyiians  "  {ei  'IXXupioi),  while 
the  names  lUyiis  ('IXXupls)  or  less  commonly  Illyria  ('D^upfa) 
came  subsequently  to  be  used  of  the  indeterminate  area  inhabited 
by  the  Illytian  tribes,  i.e.  a  r^on  extending  eastward  from 
the  Adriatic  between  Libumia  on  the  N.  and  Epinis  on  the  S., 
and  gradually  shading  off  into  the  territories  of  kindred  peoples 
towards  Thrace.  The  Latin  name  Iliyticum  was  not,  unless 
at  a  very  early  period,  synonymous  with  Illyria;  it  also  may 
originally  have  mgnified  the  land  inhabited  by  the  lUyrians,  but 
it  became  a  poUtical  expression,  and  was  applied  to  various 
divisEons  of  the  Roman  Eminre,  the  boundaries  of  which  were 
frequently  changed  and  of  ten  included  an  area  far  larger  than 
Illyria  properly  so  called.  Vienna  and  Athens  at  different  times 
formed  part  of  Illyricum,  but  no  geographer  would  ever  have 
included  these  cities  in  Illyria. 
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L  tinned  hom  written  sources  of 
i!lW,jy._IJ,tle  c»»  be  »•  „|^„  ^he  Greek  legend 
the  ojvoo  .od  =>«""«  °'''t,ied  in  lUyrin  end  became  the 
that  Cadmus  and  Harmoma  seii-"-"  ^  c  ^.  vim  - 
parents  of  lUyrius.  the  eponymous  ancestor  of  the  whole  IHynan 
people,  has  been  interpreted  as  an  indication  that  the  Greeks 
recognized  some  affinity  between  themselves  and  the  Illyrians; 
but  this  inference  is  based  on  insufficient  data.  Herodotus  and 
other  Greek  historians  represent  the  Illyrians  as  a  barbarous 
people,  who  resembled  the  ruder  tribes  of  Thrace.  Both  are 
described  as  tattooing  their  persons  and  oSering  human  sacrifices 
to  their  gods.  The  women  of  lUyria  seem  to  have  occupied  a 
high  position  socially  and  even  to  have  exercised  political  power. 
Queens  are  mentioned  among  their  rulers.  Fuller  and  more 
trustworthy  information  can  be  obtained  from  archaeological 
evidence.  In  Bosnia  the  lake-dwellings  at  Butmir,  the  cemeteries 
of  Jezerine  and  Glasinac  and  other  sites  have  yielded  numerous 
stone  and  horn  implements,  iron  and  bronze  ornaments,  weapons, 
&c.,  and  objects  of  more  recent  date  fashioned  in  silver,  tin, 
amber  and  even  glass.  These  illustrate  various  stages  in  the 
development  of  primitive  Iliyrian  civilization,  from  the  neolithic 
age  onward.  The  Hallstatt  and  La  T6ne  cultures  are  especially 
well  represented.  (See  W.  Kidgeway,  The  Early  Age  of  Greeee, 
iQOi;  R.  Munro,  BosnUt^Henegmiina  and  Dalmatia,  Edinburgh, 
1900;  and  W.  Radimsk^,  Die  nealUhisclie  Station  von  Butmir, 
Vienna,  iSqs-iSqS.)  Similar  discoveries  have  been  made  in 
Dalmatia,  as  among  the  tumuli  on  the  Sabbiancello  promontory, 
and  in  Croatia-Slavonia.  H.  Kiepert  ("  Vber  den  Volkstamm 
der  Leleges,"  in  Mon<Usber.  Berl.  Akad.,  iStii,  p.  114}  sought 
to  prove  that  the  Illyrians  were  akin  to  the  Leleges;  his  theory 
was  supported  by  E.  Schrader,  but  b  not  generally  accepted. 
In  Dalmatia  there  appears  to  have  been  a  large  Celtic  element, 
and  Celtic  place-names  are  common.  The  andcnt  Iliyrian 
languages  fall  into  two  groups,  the  northern,  closely  connected 
with  Venetic,  and  the  southern,  perhaps  allied  to  Messapian 
and  now  probably  represented  by  Albanian. 

See  K.  Brugmann,  Kurte  vergUtchende  Grammatih  der  Indo- 
termanischen  Sprachen  (Strassburs,  1004) ;  and  his  larger  Gruitdriss 
der  vtrgleichenden  Grammalik  (and  ed.,  Strassburg,  1S97J,  with  the 
authonties  there  (quoted,  especially  P.  Kretschmer,  Einieilung  in  die 
Geschichle  der  Grtechischen  Sprachen  (GOttingen,  1896):  see  also 
Albania. 

History. — Greek  colonization  on  the  Iliyrian  seaboard  probably 
began  late  in  the  7th  century  B.C.  or  early  ia  the  6th  century. 
The  most  important  settlements  appear  to  have  been  at 
Epidamnus  (Durazzo),  Tragurium  (Trad),  Rhizon  {near  Cattaro), 
Salona  (near  Spalato),  Epidaurum  (Ragusaveccbia),  Zara  and 
on  the  islands  of  Curzola,  Lesina  and  Lissa.  There  is  a  collection 
of  Greek  coins  from  Ulyria  in  the  museum  at  Agram,  and  the 
researches  of  Professor  F.BuliS  and  others  at  Saiona  (see  Spalato) 
have  brought  to  light  Greek  inscriptions,  Greek  pottery,  &c. 
dating  from  600  b.c.  But  Greek  influence  seems  never  to  have 
penetrated  far  into  the  interior,  and  even  on  the  coast  it  was 
raiHdIy  superseded  by  Latin  dviUzation  after  the  3rd  century 
B.C.  Until  then  the  Iliyrian  tribes  appear  to  have  lived  in  a 
state  of  intermittent  warfare  with  their  neighbours  and  one 
another.  They  are  said  by  Herodotus  (ix.  43)  to  have  attacked 
the  temple  of  Delphi.  Brasidas  with  his  small  army  of  Spartans 
was  assaulted  by  them  on  his  march  (424  B.C.)  across  Thessaly 
and  Macedonia  to  attack  the  Athenian  colonies  in  Thrace. 
The  earlier  history  of  the  Macedonian  kings  is  one  constant 
struggle  against  the  Iliyrian  tribes.  The  migrations  of  the  Celts 
at  the  beginning  of  the  4th  century  disturbed  the  country 
between  the  Danube  and  the  Adriatic.  The  Scordisd  and  other 
Celtic  tribes  settled  there,  and  forced  the  Illyrians  towards  the 
south.  The  necessities  of  defence  seem  to  have  imited  the 
Illyrians  under  a  chief  Bardyhs  (about  383  B.C.)  and  his  son 
Clitus.  BardyUs  nearly  succeeded  in  destroying  the  rising 
kingdom  of  Macedonia;  King  Amyntas  II.  was  defeated,  and  a 
few  years  later  Perdiccas  was  defeated  and  slain  (359).  But  the 
great  Philip  crushed  the  Illyrians  completely,  and  annexed  part 
of  their  coimtry.  During  the  next  century  we  hear  of  them  as 
pirates.  Issuing  from  the  secluded  harbours  of  the  coast,  they 
ravaged  the  shores  of  Italy  and  Greece,  and  preyed  on  the 


commerce  of  the  Adriatic.  The  Greeks  applied  to  Rome  for 
help.  Teuta,  the  Iliyrian  queen,  rejected  the  Roman  demands 
for  redress,  and  murdered  the  ambassadors;  but  the  two 
Iliyrian  Wars  (229  and  219  B.C.)  ended  in  the  submission  of  the 
Illyrians,  a  considerable  part  of  their  territory  being  annexed  by 
the  conquerors.  Ulyria,  however,  remained  a  powerful  kingdom 
with  its  cafHtoI  at  Soodia  [Scutari  in  Albania),  until  rSo  B.C., 
when  the  Dalmatians  declared  themselves  independent  of 
Gentius  or  Genthius,  the  king  of  Ulyria,  and  founded  a  republic 
with  its  capital  at  Deiminium  (see  Daluatia:  History,  on  the 
site  of  Deiminium).  In  168  Gentius  came  into  conflict  with  the 
Romans,  who  conquered  and  annexed  bis  country.  Dalmatia 
was  invaded  by  a  Roman  army  under  Gains  Mardus  figulus 
in  156,  but  Figulus  was  driven  back  to  the  Roman  frontier,  and 
in  Dalmatia  the  Illyrians  were  not  finally  subdued  until  165  years 
afterwards.  Publius  Sdpio  Naoca,  who  succeeded  Figulus, 
captured  Deiminium,  and  in  iig  L.  Caecilius  Metellus  overran 
the  country  and  recdved  a  triumph  and  the  surname  Dalmalicus. 
But  in  5r  a  Dalmatian  raid  on  Liburnia  led  to  a  renewal  of 
hostilities;  the  Roman  armies  were  often  worsted,  and  although 
in  3g  Asinius  PoUio  gained  some  successes  (see  Horace,  Odts  ii.  i. 
15)  these  appear  to  have  been  exaggerated,  and  it  was  not  until 
Octavian  took  the  field  in  person  that  the  Dalmatians  submitted 
in  33-  (For  an  account  of  the  war  see  Ajqiian,  lUyrica,  94-28; 
Dio  Cassius  xlix.  38;  Livy,  Epit.  i3r,  132),  They  again  revolted 
in  16  and  11,  and  in  a.d.  6-g  joined  the  rebel  Pannonians. 
Suetonius  {Tiberius,  16)  declares  that  they  were  the  most 
formidable  enemies  with  whom  the  Romans  had  bad  to  contend 
since  the  Punic  Wars.  In  a.d,  9,  however,  Tiberius  entirely 
subjugated  them,  for  which  he  was  awarded  a  triumph  in  11 
(Dio  Cass.  Iv.  23-39.  Ivi.  11-17;  Veil.  Pat.  ii.  no-ris).  Thence- 
forward Dalmatia,  lapydia  and  Liburitia  were  united  as  the 
province  of  Illyricum. 

Latin  dvilization  spread  rapidly,  the  cultivation  of  the  vine 
was  introduced,  gold-mining  was  carried  on  in  Bosnia,  and 
flourishing  commerdal  dties  arose  along  the  coast.  lUyria 
became  one  of  the  best  recruiting  grounds  for  the  Roman  legions; 
and  in  troubled  times  many  Iliyrian  soldiers  fought  their  way 
up  from  the  ranks  to  the  imperial  purple.  Qaudius,  Aurelian,' 
Probus,  Diodetian  and  Maximian  were  all  sons  of  lUyrianj 
peasants.  It  is  probable,  however,  that  most  of  the  highland 
tribes  now  represented  by  the  Albanians  remained  almost 
una£Fected  by  Roman  influence.  The  importance  of  Illyricum 
caused  its  name  to  be  extended  to  many  neighbouring  districts; 
in  the  2nd  century  a.d.  the  lUyricus  Limes  included  Noricum, 
Pannouia,  Moesia,  Dada  and  Thrace.  In  the  reorganization 
of  the  empire  by  Dioderian  (285)  the  diocese  of  Illyricum  was 
created;  it  comprised  Pannonia,  Noricum  and  Dalmatia, 
while  Dada  and  Macedonia,  together  called  Eastern  Illyricum, 
were  added  later.  Either  Diodetian  or  after  him  Constantine 
made  Illyricum  one  of  the  four  prefectures,  each  governed  by 
a  pra^xtiK  praelorio,  into  which  the  empire  was  divided.  This 
prefecture  induded  Pannonia,  Noricum,  Crete  and  the  entire 
Balkan  peninsula  except  Thrace,  which  was  attached  by  Con- 
stantine to  the  prefecture  of  the  East.  From  the  partition  of 
the  empire  in  285  until  379  Illyricum  was  included  in  the  Western 
Empire,  but  thenceforward  Eastern  lUyricum  was  annexed  to 
the  Eastern  Empire;  its  frontier  was  almost  identical  with  the 
hne  of  demarcation  between  Latin-speaking  and  Greek-apeaking 
peoples,  and  roughly  corresponded  to  the  boundary  which  now 
severs  Latin  from  Greek  Christianity  in  the  Balkan  peniosula. 
The  whole  peninsula  except  Thrace  was  still  known  as  Illyricum, 
but  was  subdivided  into  Illyris  Barbara  or  Romana  and  lUyiis 
Graeca  (Eastern  Illyricum  with  Greece  and  Crete),  The  Via 
Egnatia,  the  great  line  of  road  which  connected  Rome  with 
Constantinople  and  the  East,  led  across  lUyricum  from  Dyr- 
rachium  to  Thessalonica. 

In  the  5th  century  began  a  series  of  invasions  which  profoundly 
modified  the  ethnical  character  and  the  dvilisation  of  the 
Illyrians.  In  441  and  447  thdr  country  was  ravaged  by  the 
Huns.  In  481  Dalmatia  was  added  to  the  Ostrogothic  kingdom, 
which  already  included  the  more  northerly  parts  of  Illyricum, 
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i^  Pannonia  and  Noricum.  Dalmatia  was  paitiaUy  reconquered 
by  Justinian  in  536,  but  after  565  it  was  devastated  by  the 
Avars,  and  tbioughont  the  century  bands  of  Slavonic  invaders 
had  been  gradually  establishing  themselves  in  lUyiia,  where, 
unlike  the  earlier  barbarian  conquerors,  they  formed  permanent 
settlements.  Between  600  and  650  the  main  body  of  the  im- 
migrants occupied  Illyria  (see  Servia:  History;  and  Slavs). 
It  consisted  of  Croats  and  Serbs,  two  groups  of  tribes  who  spoke 
a  single  language  and  were  so  closely  related  that  the  origin  of 
the  distinction  between  them  is  obscure.  The  Croats  settled 
in  the  western  half  oC  Illyria,  the  Serbs  in  the  eastern;  thus  the 
former  came  gradually  under  the  influence  of  Italy  and  Roman 
Catholicism,  the  latter  under  the  influence  of  Byzantium  and 
the  Greek  Church.  Hence  the  distinction  between  them  became 
a  marked  difference  of  civilization  and  creed,  which  has  always 
tended  to  keep  the  Illyrian  Slavs  politically  disunited. 

The  Croats  and  Serbs  rapidly  absorbed  most  of  the  Latinized 
Illyrians.  But  the  wealthy  and  powerful  city-states  on  the 
coast  were  strong  enough  to  maintain  their  independence  and 
their  distinctively  Italian  character.  Other  Roman  provincials 
took  refuge  in  the  mountains  of  the  interior;  these  Mavrovlachi, 
OS  they  were  called  (see  Daluatia:  Population;  and  Vlachs), 
preserved  their  language  and  nationality  for  many  centuries. 
The  lUyrian  tribes  which  had  withstood  the  attraction  of  Roman 
civilization  remained  unconquered  among  the  mountains  of 
Albania  and  were  never  Slavonized.  With  these  exceptions 
Illyria  became  entirely  Serbo-Croatian  in  population,  language 
and  culture. 

The  name  of  Illyria  had  by  this  time  disappeared  from  history. 
In  literature  it  was  preserved,  and  the  scene  of  Shakespeare's 
comedy,  Tvidjlk  Night,  is  laid  in  Illyria.  Politically  the  name 
was  revived  in  1809,  when  the  name  niyrian  Provinces  was  given 
to  Camiola,  Dalmatia,  Istria,  Fiume,  Gfirz  and  Giadisca,  and 
Trieste,  with  ports  of  Coriuthia  and  Croatia;  these  territories 
were  ceded  by  Austria  to  Italy  at  the  peace  of  Schtinnbrun 
(14th  Oct.  1809).  Thelllyrian  Provinces  were  occupied  by 
French  troops  and  governed  in  the  interest  of  Napoleon;  the 
republic  of  Ragusa  was  annexed  to  them  in  1811,  but  about 
the  end  of  1813  the  French  occupation  ceased  to  be  effective 
and  the  provinces  reverted  to  Austria.  The  kingdom  of  Illyria, 
whichwasconstitutedini8i6aut  of  the  crown-lands  of  Carinthia, 
Camiola,  Istria,  Gorz  and  Gradiaca,  and  Trieste,  formed  until 
1849  a  kingdom  of  the  Austrian  crown.  For  the  political  pro- 
paganda known  as  Dlyrism,  see  CroatiaSlavonia:  History. 

Bibliography. — In  addition  to  the  authorities  quoted  above, 
see  G.  Zippel,  Die  rdntische  Herrsckafl  in  lUyrien  bis  auf  Augustus 
(Leipzig,  iSjj);  P.  O.  Bahn,  Der  Ursprung  der  rOmischen  Provine 
lUyrien  (Grimma,  1876) ;  J.  Marquardt,  ROmischt  SlaaUveraiaitUHf, 
i.  (1S81),  p.  295;  E.  A.  Freeman,  The  Illyrian  Emperors  and  their 
Land"  (Hislorical  Essays,  seriea  3,  1879);  C.  Patseh  in  Pauly- 
Wissowas  ReaUncyUop&die,  iv.  pt.  2  (1901);  Th,  Mommsen,  The 
Frooinces  of  the  Roman  Empire  (ed.  F.  Haverfield,  1909). 

ILHEMAU,  a  town  and  summer  resort  of  Germany,  in  the 
grand-duchy  of  Saxe- Weimar,  at  the  north  foot  of  the  Thuringian 
Forest,  on  the  river  Ilm,  30  m.  by  rail  south  of  Erfurt.  Pop. 
(1905)  ii,aaa.  The  town,  which  stands  picturesquely  among 
wooded  hills,  is  much  frequented  by  visitors  in  the  summer. 
It  was  a  favourite  resort  of  Goethe,  who  wrote  here  his  Iphigenie, 
and  often  stayed  at  Gabelbach  in  the  neighbourhood.  It 
has  a  grand-ducal  palace,  a  Roman  CathoUc  and  two  Evan- 
gelical churches,  a  sanatorium  for  nervous  disorders,  and  several 
educational  establishments.  Its  chief  manufactures  are  glass 
and  porcelain,  toys,  gloves  and  chemicals,  and  the  town  has 
tanneries  and  saw-mills.  Formerly  a  part  of  the  county  of 
Hermeberg,  Smenau  came  in  r63 1  into  the  possession  of  electoral 
Saxony,  afterwards  paseing  to  Sase- Weimar. 

See  R.  Springer,  Die  Uastischen  Stdlten  von  Jena  und  Ilmenau 
(Berlin,  1869};  Pasig,  Goetht  und  Ilntenatt  (and  ed.,  Weimar,  190a); 
and  Fils,  Bad  Ilmenaa  and  stine  [/»igeS«ng(Hildburghausen,  1886). 

ILMEHITE,  a  mineral  known  also  as  titanic  iron,  formerly 
regarded  as  an  iron  and  titanium  sesquiozide(Fe,Ti})Oiisomor- 
phous  with  haematite  (FeiOi),  but  now  generally  considered 
to  be  an  iron  titanate  FeTiOi  isomorpbous  with  pyrophanite 
(MnTiO»)andgeikielite(MgTiOi).    It  crystallizes intheparallel- 


faced  hemjhedrol  doss  of  the  rhombohedrat  system,  thus  having 
the  same  degree  of  symmetry  as  phenacite  and  pyrophanite, 
but  differing  from  that  of  haematite.  The  angles  between  the 
faces  are  very  nearly  the  same  as  between  the  corresponding 
faces  of  haematite;  but  it  is  to  be  noted  that  the  rhombohedral 
angle  (94°  29')  of  ilmenite  is  not  intermediate  between  that  of 
haematite  (94°  o')  and  of  the  oitiflcially  prepared  crystals  of 
titanium  sesquioxide  (92°  40'),  which  should  be  the  case  if  the 
three  substances  were  iaomorphous. 
Analyses  show  wide  variations  in 
chemical  composition,  and  there  is 
a  gradation  from  normal  ilmen- 
ite FeTiOt  (with  titanium  dioxide 
53-7,  and  ferrous  oxide  47'3%)  to 
titaniferous  haematite  and  titani- 
ferous  magnetite.     Frequently  also, 

magnesia  and  monganous  oxide  are  present  in  small  amoimts, 
the  former  reaching  16%.  The  formula  (Fe,Mg)TiOi  is  then 
analogous  to  those  of  gcikieltte  and  pyrophanite.  Many  analyses 
show  the  presence  of  TiOj  and  (Fe,Mg)0  in  this  ratio  of  1:1, 
yet  there  is  often  an  excessof  ferric  oxide  to  be  accounted  for; 
this  may  perhaps  be  explained  by  the  regular  intergrowth  on 
a  minute  scale  of  ilmenite  with  haematite,  like  the  intergtowth 
of  such  substances  as  calcite  and  sodium  nitrate,  which  are 
similar  crystallographically  but  not  chemically. 

In  many  of  its  external  characters  ilmenite  is  very  similar 
to  haematite;  the  crystals  often  have  the  same  tabular  or 
lamellar  habit;  the  twin-laws  are  the  same,  giving  rise  to  twin- 
lamellae  and  planes  of  parting  parallel  to  the  basal  plane  and 
the  primitive  rhombohedron;  the  colour  is  iron-black  with  a 
Eubmetallic  lustre;  finally,  the  conchmdal  fracture  is  the  same 
in  both  minerals.  Ilmenite  has  a  black  streak;  it  is  opaque, 
but  in  very  thin  scales  sometimes  transparent  with  a  dove- 
brown  colour.  It  is  slightly  magnetic,  but  without  polarity. 
The  hardness  is  si,  and  the  specific  gravity  varies  with  the 
chemical  composition  from  4-3  to  5-0. 

Owiog  to  the  wide  variations  in  composition,  which  even 
yet  are  not  properly  understood,  several  varieties  of  the  mineral 
have  been  distinguished  by  special  names.  Crichtonite  occurs 
as  small  and  brilliant  crystals  of  acute  rhombohedral  habit 
on  quartz  at  Le  Bourg  d'Oisans  in  Dauphin£;  it  agrees  closely 
in  composition  with  the  formula  FeTiO*  and  has  a  specific  gravity 
of  4-7.  Manaccanite  (or  Menaccanite)  is  a  black  sandy  material, 
first  found  in  1791  in  a  stream  at  Manaccan  near  Hebton  in 
Cornwall.  Iserite,  from  Iserwiese  in  the  Iser  Mountains,  Bohemia, 
is  a  similar  sand,  but  containing  some  octahedral  crystals, 
possibly  of  titaniferous  magnetite.  Washingtonite  is  found 
as  large  tabular  crystals  at  Washington,  Connecticut.  Uddeval- 
iite  is  from  Uddevalla  in  Sweden.  Picrotitanite  or  picroilmenite 
(Or.  TiKpds,  "  bitter ")  is  the  name  given  to  varieties  con- 
taining a  considerable  amount  of  magnesia.  Other  varieties 
are  kibdelophone,  hystatite,  &c.  The  name  ilmenite,  proposed 
by  A.  T.  Kupffer  in  1837,  is  after  the  Dmen  Moimtains  in  the 
southern  Urals,  whence  come  the  best  crystals  of  the  mineral. 
The  largest  crystals,  sometimes  as  much  as  16  Si  in  weight,  are 
from  KragerS  and  Arendal  in  Norway. 

Ilmenite  occurs,  often  in  association  with  magnetite,  in 
gneisses  and  schists,  sometimes  forming  beds  of  considerable 
extent,  but  of  little  or  no  economic  value.  It  is  a  common 
accessory  constituent  of  igneous  rocks  of  ail  kinds,  more 
especially  basic  rocks  such  as  gabbro,  diabase  and  basalt.  In 
these  rocks  it  occurs  as  platy  crystals,  and  is  frequently  re- 
presented by  a  white,  opaque  alteration  product  known  as 
leucoxene,  (L.  J.S.) 

ILOILO,  a  town,  port  of  entry  and  the  capital  of  the  province 
of  Iloilo,  Panay,  Philippine  Islands,  at  the  mouth  of  Iloilo  river, 
on  the  S.E.  coast.  Pop.  (1903}  19,054.  In  1903,  after  the 
census  had  been  taken,  the  population  of  the  town  was  more 
than  doubled  by  the  addition  of  the  municipalities  of  La  Paz 
(pop.  5724)1  Mandurriao  (pop.  448a),  Molo  (pop.  8551)  and 
Jaro  (pop.  10,681];  in  1908  Jaro  again  became  a  separate  town. 
I  The  town  is  built  on  low  sandy  ground,  is  irrMuIarly  laid  out, 
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ttnil  itH  Mtwis  «rt  not  paved.  It  h«  a  good  government  house 
Kitil  H  fine  church.  The  harbour,  auituble  fur  ships  of  15  ft. 
(IrKUght  is  well  protected  by  the  island  of  Uuimftras,  and  ocean- 
Ipiliitt  \-csscIa  cait  lie  in  the  vhannol.  The  surrounding  country, 
which  Is  trawrsetl  by  grave)  roods  leading  to  the  principal  towns 
<>[  the  province,  b  fertile  and  well  cultivated,  producing  sugar, 
lolwcco  and  rite  in  abundance.  In  commercial  importance 
Iliiilo  ranks  next  to  Manila  among  Philippine  cities;  it  has  manu- 
f»cl\)r\-s  of  \>itiA,  jusi.  coconut  oil,  lime,  vinegar  and  various 
articles  made  (rom  palm  wood.  Much  of  the  town  was  burned 
iiy  l''ili)tino  insurgents  soon  after  its  capture  by  American  troops 
In  Februnr>-  »8oo. 

ILSBNBURO.  a  village  and  health  resort  of  Germany,  in 
l>ru».tian  ivtxony,  ronianticatly  situated  under  the  north  foot 
«i  the  Ilari  Mountains,  at  the  entrance  to  the  Csethal,  6  m. 
N.W.  tr\t«x  Wemigerode  by  the  railway  to  Goslar.  Fop.  (1900) 
,^8ti}%.  It  has  an  Kvangelical  church,  a  modem  chftteau  of  the 
prirnvs  of  Stolt>erg.  with  pretty  grounds,  and  ahigh  grade  school, 
and  manufacture  metal  «-ares,  machines  and  iron  screws  and 
Iwlts. 

t>wing  li^  its  charming  surroundings  and  its  central  position 
in  the  r»ngr,  Ibenburg  is  oike  of  the  most  frequented  toi^t 
Tf!Mirts  in  the  Hara  Mountains,  being  \-isited  annually  by  some 
(kxM  (lerwvns.  The  old  castle,  Schloss  Ilsenburg.  Ijing  on  a  high 
cr^it  ab(t\-e  the  town,  was  oiiginalt>-  on  imperial  stronghold  and 
wa*  pr\>h«hl>'  built  by  the  tierman  king  Heni>- 1.  The  emperor 
l>lo  III.  resideil  here  in  005.  Henr>-  II,  bestowed  it  in  1003  upon 
the  bishop  of  Il»lbcrstadt,  who  con\-ened  it  into  a  Benedictine 
nwna*ieT>'.  and  the  school  attached  to  it  enjoj-ed  a  great  reputa- 
tion towanls  the  end  of  the  ttthceniur\-.  .Uter  the  Reformaiion 
the  castle  passeil  to  the  counts  of  Wemigerode,  who  restored 
it  and  maite  it  their  residence  until  1710.  Higher  still,  on  the 
e<)]K-  of  the  plateau  rues  the  Dsenstdn.  a  grom'te  peak  standing 
aU^ui  5««  t't.  abo\'V  the  \'alley.  crowned  by  an  iron  cross  erected 
bv  Count  Antiw  \»n  Stolberg-Wemigeiwie  in  memory  of  bis 
frit-ntis  who  fell  in  ibe  wars  ol  iSi^iSi$.  Around  this  rock 
cluster  numerous  kfenits. 

:^  |jK>*^  (■•tmWf.^v^*  Jff  ir;.v*-i  namhmrt  (Halte.  1875^: 
HntntW*.  l^<r%Smrt  J^  .'>  mmtnmfmJttU  i\V(«iU£«fodF.  1^$^ ;  and 
H,  lten«,  linrmturfTf  Jvmm  vl-etpos.  il?90*.  ,. 

m&OI  vLat.  iwojy,  pcrttops  fivm  ibe  some  nM  as  UMtjn'. 
otpr.  imitate^,  in  jceneral.  a  cxh*>'.  repcesrntatka.  exact  ixiunier- 
part  vif  ^wtetlwng  «tee,  Ttius  the  redcctiMi  o{  «  person  in  a 
mitKcir  is  kiM«wn  as  his  "  inu|>e  "  :  in  popular  nag»  one  person 
i*  simiUrij-  ikscribed  as  *'  the  very  image  "  of  another;  so  in 
ewt\ynt^'$>'  the  terra  k  appbed  in  its  Latin  fom  m>:^-  to  an 
irvwvi  whii-h,  ha^Hnf  p«s!«vl  thnxii^  its  larval  stairs.,  has  achiertd 
its  fuV;  t>T*»~*l  ■ie\-ek*ptt»eftt.  The  term  k  in  fact  a»repiibie  of 
lw«  i.'cposite  cvmrK^aiivtas:  <«  the  v«e  hand,  it  imp^xs  thsi  tbe 
thins  *^*  w^»«"h  it  is  appteed  is  only  a  ocipy;  .»  the  e<her  that 
OS  a  v'vpy  <*  <$  taithfut  anii  aocutare. 

Ps>vhoV>(5i',<,r.'iev\>puKStwvwwty  the  term.  Thesirapkst 
t»  Kir  the  itr^yvssivwi  nuhV  by  an  e4«wrve<i  obiect  •.«  the  rrtioa. 
the  eve;  ia  t^»  cvAaes^Nn  the  letrB  *  a::eT-tTSii^  ~  ,t«tei 
■*■  «!>«-««**;  i.i«  "^  is  wkJ  ^v  ar,  trr.a^  wV.k-h  Te<ft»;«s  wtiM  the 
e^'T  ss  »-.;yirawti  itv^»  a  hr.tHansN-  liyhwd  <<>i(vT;  it  beaded  _ 
(v*;;;^*  wfce«  the  cwio«r  i««ii£;ss  the  as*,  e)e$a<ive  whec  the  1 
^vvsc^vv-mestary  cvivit*  are  sere.  TV  srvt  jwyv^s.-oi'^-a!  ws*  = 
«'  the  t<r«  *  isiunw  "  »  hy  aaaX-«y  t'^'cs  the  piysi-vopi-al  x-e  ' 
a  ?<ttv^-  wr^tai  svie*  w^.k-4  b  takes  as  hes^ciijcrTOi^y  tbe  e^r  " 
vv  :>)e  r^.->.i.  Th«e  irsjyKS  as*  cw*wii  «  pnjdocerf  =s-e  Vy  ax 
evsrerft*;  «-,t;;,;"\k^  swci  *s  is  5!«wsiary  i.ic  a  vikzl  ;=Ai!e  e-wa 
t  V  *T*r?-  ;T!M«e  »  .i-je  tv>  the  cv«:;-=a*d  escf^otieK:  «  -^  sta* 
,VTC»-',  K:;  H  a  ;?<^:*1  ».t  «"  ierevx»^-ts.-c-  IV  ktSkk 
i.xi»:NVJi;  '."-ase.  w^.vh  h»  Vm«  iesv— Vc  »  Ae  7^-^'-y 

yrvey^u'.x'gt  vt"  ais  <»fr.wt  '■^•4  we  <ai  3tiL-Tr.Kt  «■  secC  Vy 
a  *.'.  -*>Af  e^"«  0^  »;^^r:  \.m  •■H,'ae\£t-rfy  afrir  ^wwrr-j::*  -t  ' 

j«T^'-  »*:V  :V  *-:fe"..:fn«fe  *  wTeeseeTs  :V,-4- w»  it  ;<eei?*r  w 
Acs;  *s  ;V*  ■?"«*■;  V  seen  rt  w««^-vc;.      T^  »  dvir»,-^iir»cv 


image  is  that  the  attention  should  have  been  fixed  upon  the 
impressions. 

The  relation  between  sense-impressions  and  mental  images 
is  a  highly  complicated  one.  Difference  in  intensity  is  not  a 
wholly  satisfactory  ground  of  distinction;  abnonnal  physical 
conditions  apart,  an  image  may  have  an  intensty  far  greater 
than  that  of  a  sense-given  impression.  On  the  other  hand, 
Hume  is  certainly  right  in  holding  that  the  distinctive  chancier 
of  a  percept  as  compared  with  an  image  is  in  all  ordiiiary  cases 
the  force  and  liveliness  with  which  it  strikes  the  mind — tbe 
distinction,  therefore,  being  one  of  quality,  not  of  degree.  A 
distinction  of  some  importance  is  found  in  the  "  superior 
steadiness  "  (Ward)  of  impressions;  while  looking  at  any  set  of 
surroundings,  images  of  many  different  scenes  may  pass  through 
the  mind,  each  one  of  which  b  immediately  distingtiished  from 
tbe  impression  of  the  actual  scene  before  the  eyes.  Tliis  arises 
partly,  no  doubt,  from  the  fact  that  the  perception  has  dear 
localization,  which  the  image  has  not.  In  tnany  coses  indeed  on 
image  e\'en  of  a  most  familiar  scene  is  exceeding  vague  and 
inaccurate. 

In  Art  the  term  b  used  for  a  representation  or  Hkeness  of  an 
animate  or  inanimate  object,  particularly  ot  tbe  figure  of  a  person 
is  sculpture  or  painting.  The  most  general  af^Iication  of  the 
word  is  to  such  a  representation  when  used  as  an  object  frf 
religious  worship  or  adoration,  or  as  a  decorative  or  architectural 
omamcnt  in  places  of  religious  woislup.  Hie  wotsbqi  of  images, 
or  idolatr)',  from  the  point  of  view  of  comparative  religion,  is 
treated  in  the  article  Image-Woosbip.  and  the  history  of  the 
attitude  of  the  Christian  church,  outside  the  post-Reformation 
church  of  England,  towards  tbe  use  of  images  as  objects  of 
irorsh^t  and  relipon  in  tbe  aitide  Iconoclasts.  With  regard 
to  the  Pre-Reformation  po-iod  in  En^ond.  it  b  of  interest  10 
note  that  by  the  coostitutiotts  of  Airhbisht^  Winchclsey.  1305. 
it  was  the  duty  <d  the  parish  to  provide  for  the  parish  church, 
among  other  objects,  the  images  of  Christ  on  the  Cras,  of  the 
saint  to  whom  the  church  was  dedicated,  to  be  placed  in  the 
chancel,  and  <^  otb^  saints.  Tbe  injunctions  ot  Edward  'XT.. 
[547.  ordered  tbe  dcstractioo  of  all  images  that  hod  been  the 
objects  of  supeisiitioDstBe.  and  tbe  act  of  1540  ^3  &  4  Edv.  VI. 
c.  10^  dedarcd  all  such  images  iDegaL  Thb  act,  repealed  in 
Mary%  reign,  was  revived  in  1604  1 1  Jams  L  c  I5>  and  b  still 
in  forte.  Tbe  i»escnt  effect  of  this  tinrepcaled  act.  as  stated 
in  ArW  V.  Fkil^Ms  \UL  6  P.C,  440'.  is  that  it  aoly  rriened 
to  the  ircogcs  then  subject  to  abuse,  which  hod  bcca  nr6md 
to  be  removed,  and  did  iMt  refer  to  the  scbseqoent  use  or  abnsc 
of  other  imager.  In  .AitkJe  WTT  of  tbe  Anids  vt  RxiigioB 
it  b  laid  down  thai  "  the  Romish  Doctrine  CDBceming  ... 
Woisluppuig  and  .Adoration  as  wt!<  of  Izragcs  as  of  Re£qtxs 
...  is  a  food  '►■ing  nuinly  invrstcd  and  grocnded  on  no 
wmnocty  01  Sctipcore,  hat  ratba  repcgaoBt  10  the  Word  (rf 
God."  The  law  in  rcprd  to  i'"^f  «■  which  id  thb  cncacxioa 
tniltKle  pictares  and  suined-^*^  wiiKiows.  bvt  mx  aatlptxmd 
«&g3cs  ««  Bocnm^us  cw  mnciy  oraammcal  wvik.  b  motaiBed 
in  nrioos  judicial  dedsicas.  and  b  not  denned  by  scoriKc^  Tbr 
etfect  e<  ^iane  decia^B  b  this  «*'"■■»""•■**<  in  the  iqion  of  the 
K«<nl  CuwnissKia  <m  Erdcsissika:  Dnciptine^  1006:  "  Snch 
iEdgts  are  tawfai  as  fiticcis  of  (kcecoiicw  =1  a  chcth.  be:  ok 
s:rit«f5;  it  they  ate  K»oe.  «r  arc  in  dor^M  <rf  faexe^  g^tJe. 
ctieets  o»  sapersdrx-cs  rr^weaoe.  tnctiory  t»  .Vtiiie  Xmi. 
^s^3!t:he««xskippc:gaKiaoota:ioBixi=aps.  Isncnailancc 
w^  thb  tStw.  deeso.  a  noc  p«aczd  em  :V  tixr  Tobir.  ani  oko 
;r3~£ie5.  —  put  ccjc  CI  a  iN.'_L.c.ircd  thaipt  cr  aichscncnl 
JecMOiDcs.  have  hee^  JKtaed  kawt=i.  TV  (TatsCMn  vhethn- 
a  uTxiJa  «■  wcc  jtasc:=«  ojece  cr  ceiciaoc  w=h  dgac  at 
the  BJSM>a  \>p=  a=>i  5i  .l.i=  cazL^^aiy  =ct=k»:^-«s.  V 
wysrie-i  ^  sigejy  icrcstf^T-  has  gir— e  rse  »  a  d:re:e=Ke 
X  .-j±>ji»:  OCi=i.-c  »:ni  i;x«rs  ;j  V  =2aK-.i?ii."  Sfwaiiry 
jjesfTxl-y-  orades  «  xc:nzi:e.  x^i  e=T«e^-3i3e=:  =i.-c  sswi 
:=  ;>■?  sencix!  ca=>:«    n.wT:_T  V  ir-nra-i-i  =;(>  »  ci^r-ji 
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By  section  8  of  the  Public  Worship  Regulation  Act  18741  com- 
plainants may  take  proceedings  i£  it  is  considered  that  "  any 
alteration  in,  or  addition  to,  the  fabric,  ornaments  or  furniture 
has  been  irmde  without  legal  authority,  or  that  any  decoration 
forbidden  by  law  has  been  introduced  into  such  church  .  .  . 
provided  that  no  proceedings  shall  be  taken  ...  if  such  altera- 
tion or  addition  has  been  completed  five  years  before  the  com- 
mencement of  such  proceedings."  The  following  are  the  principal 
cases  on  the  subject:  in  £oy<fv.  Phiipotts,  187^  (L.R.,^  Ad.6r  Ec. 
397;  6  P.C.  43s),  the  Exeter  reredoa  case,  the  privy  council, 
reversing  the  bishop's  judgment,  allowed  the  structure,  which 
contained  sculptures  in  high  reUef  of  the  Ascension,  Trans- 
figuration and  Descent  ol  the  Holy  Ghost  at  Pentecost,  together 
with  a  cross  and  angels;  in  J{.  v.  lAe  Bishop  of  London,  1889 
(33  Q.B.D.  414,  34.Q.B.D.  ai3),  the  St  Paul's  reredoscase,  the 
bishop  refused  further  proceedings  against  the  legality  of  a 
stmctuie  containing  sculptured  figures  of  Christ  on  the  Cross 
and  the  Virgin  and  ChUd.  In  Clifton  v.  Ridsdale,  1876  (i  F.irD., 
3r6),  a  metal  crucifix  on  the  centre  of  the  chancel  screen  was 
declared  illegal  as  being  in  danger  of  being  used  superstitiously, 
and  in  the  same  case  pictures  or  rather  coloured  reliefs  represent- 
ing the  "  Stations  of  the  Cross  "  were  ordered  to  be  removed 
on  the  ground  that  they  had  been  erected  without  a  faculty, 
and  were  also  considered  unlawful  by  Lord  Penxance  as  con- 
nected with  certain  superstitioua  devotion  authorized  by  the 
Roman  church. 

IMAOB  WORSHIP.  It  is  obvious  that  two  religious  voUries 
kneeling  together  before  a  statue  may  entertain  widely  different 
conceptions  of  what  the  image  is  and  sigiufies,  although  their 
outward  attitude  is  the  same.  The  one  may  regard  it  as  a  mere 
image,  picture  or  representation  of  the  higher  being,  void  in 
itself  of  value  or  power.  It  is  to  him,  like  the  photograph  hung 
on  a  wall  of  one  we  love,  cherished  as  a  picture  and  no  more. 
But  the  other  may  regard  it,  as  a  little  girl  regards  her  doll,  as 
an  animated  being,  no  mere  picture,  but  as  tenement  and  vehicle 
of  the  god  and  fraught  with  divine  influence.  The  former  is 
the  attitude  which  the  Latin  Church  officiaily  inculcates  towards 
sacred  pictures  and  statues;  they  are  intended  to  convey  to 
the  eyes  of  the  faithful,  especially  to  the  illiterate  among  them, 
the  history  of  Jesus,  of  the  Virgin  and  of  the  saints.  The  other 
attitude,  however,  is  that  into  which  simple-minded  Latin 
peasants  actually  lapse,  as  it  is  also  that  which  characterizes 
other  religioiia  andeot  or  modern  which  use  pictures  or  sculptures 
of  gods,  demons,  men,  brutes,  or  of  particular  parts  and  organs 
of  the  same.  With  the  latter  attitude  alone  does  the  present 
article  deal,  and  it  may  conveniently  be  called  idolatry  or  image 
worship.  For  the  history  of  the  use  of  images  in  Christian  worship 
see  Iconoclasts. 

The  image  or  idol  differs  from  the  fetish,  charm,  talisman, 
phylactery  or  miraculous  rehc,  only  in  this,  that  either  in  the 
flat  or  the  round  it  r&iemUej  the  power  adored;  it  has  aprototype 
capable  of  beiitg  brought  before  the  eye  and  visualized.  This 
is  not  necessarily  the  case  with  the  worshipper  of  aniconic  or 
UDsbaped  gods.  The  Semite  or  savage  who  sets  up  a  sacred 
stone  or  Bethel  believes  indeed  that  a  divine  power  or  influence 
enters  the  stone  and  dwells  in  it,  and  he  treats  the  stone  as  if 
it  were  the  god,  kisses  it,  anoints  it  with  oil,  feeds  the  god  in 
it  by  pouring  out  over  it  the  blood  of  victims  slain.  But  he  is 
not  an  idolater,  for  he  has  not  "  made  unto  himself  any  graven 
image,  nor  the  likeness  of  anything  that  is  in  heaven  above  or  in 
the  water  beneath  or  in  the  water  under  the  earth." 

The  question  arises:  must  the  stage  of  aniconic  gods  historic- 
ally precede  and  lead  up  to  that  of  pictures  and  images?  Are 
the  latter  a  development  of  the  former?  In  the  history  of  human 
religions  can  we  trace,  as  it  were,  a  taw  of  transition  from  sacred 
Stock  and  stone  up  to  picture  and  image?  Is  it  true  to  say  that 
the  latter  is  characteristic  of  a  later  and  higher  stage  of  religious 
development?  It  was  perhaps  the  facility  with  which  a  pillar 
of  stone  or  wood  can  be  turned  into  an  image  by  painting  or 
sculpturing  on  it  eyes,  ears,  mouth,  marks  of  sex  and  so  on, 
which  led  anthropologists  of  an  earlier  generation  to  postulate 
such  a  law  of  development ;  but  facts  do  not  bear  it  out.     In  the 


first  place,  what  we  are  accustomed  to  call  higher  religiona 
deliberately  attach  greater  sanctity  to  aniconic  gods  than  to 
iconic  ones,  and  that  from  no  artistic  incapacity.  The  Jews 
were  as  well  able  as  their  neighbours  to  fashion  golden  calves, 
snakes  and  the  minor  idols  called  teraphim,  when  their  legislator, 
in  the  words  we  have  just  cited,  forbade  the  ancillary  use  of  all 
plastic  and  pictorial  art  for  religious  purposes.  And  of  our  own 
Christianity,  Robertson  Smith  remarks  as  follows:  "The  host 
in  the  Mass  is  artistically  as  much  inferior  to  the  Venus  of  Milo 
as  a  Semitic  Moffiba  was,  but  no  one  will  say  that  medieval 
Christianity  is  a  lower  form  of  religion  than  Aphrodite  worship." 

Here  then  in  the  most  marked  manner  the  aniconic  sacrament 
has  ousted  pictures  and  statues.  It  is  the  embodiment  and 
home  of  divine  personality  and  power,  and  not  they.  EquaUy 
contradictory  of  any  such  law  of  development  is  the  circumstance 
that  the  Greeks  of  the  5th  and  4th  centuries  B.C.,  although 
Pheidias  and  other  artists  were  embodying  their  gods  and 
goddesses  in  the  most  perfect  of  images,  nevertheless  continued 
to  cherish  the  rude  aniconic  stocks  and  stones  of  their  ancestors. 
If  any  such  law  ever  operated  in  human  religious  development, 
how  can  we  explain  the  following  facta.  In  the  shadowy  age 
which  preceded  the  Stone  age  and  hardly  ended  later  than 
10,000  B.C.,  the  cave-dwellers  of  the  Dordognc  could  draw  elks, 
bisons,  elephants  and  other  animals  at  rest  or  in  movement, 
with  a  freshness  and  reahsm  which  to-day  only  a  Landseer  can 
rival.  And  yet  in  the  European  Stone  age  which  followed,  the 
age  in  which  the  great  menhirs  and  cromlechs  were  erected,  in 
which  the  domestication  of  animab  began  and  the  first  com  was 
sown,  we  find  in  the  strata  no  image  of  man  or  beast,  big  or  little. 

Whence  this  seeming  blight  and  decay  of  art?  Salomon 
Reinach,  guided  by  the  analogy  of  similar  practices  among 
the  aborigines  of  Australia,  and  noticing  that  these  primitive 
pictures  represent  none  but  animals  that  formed  the  staple 
food  of  the  age  and  place,  and  that  they  are  usually  found  in 
the  deepest  and  darkest  recesses  of  the  caves  where  they  could 
only  be  drawn  and  seen  by  torchlight,  has  argued  that  they 
were  not  intended  for  artistic  gratification  (a  late  motive  in 
human  art),  hut  were  magical  representations  destined  to  ' 
influence  and  perhaps  attract  the  hunter's  quarry.  In  a  word 
this  earliest  art  was  ancillary  to  the  chase.  It  is  a  common 
practice  in  the  magic  of  all  ages  and  countries  to  acquire  control 
and  influence  over  men  and  animals  by  making  images  of  them. 
The  prototype  is  believed  to  sufler  whatever  is  done  (o  the 
image.  Reinach,  therefore,  supposes  that  in  the  Stone  age  which 
succeeded,  pictorial  art  was  banned  because  it  had  got  into  the 
hands  of  magicians  and  had  come  to  be  regarded  as  inevitably 
uncanny  and  malefic.  This  is  certainly  the  secret  of  the  ordinary 
Mahommedan  prohibition  of  pictures  and  statues,  which  goes 
even  to  the  length  of  denying  to  poor  little  Arab  girb  the  enjoy- 
ment of  having  dolls.  It  is  felt  that  if  you  have  got  a  picture 
of  any  one,  you  have  some  power  of  harming  him  through  it; 
you  can  bind  or  loose  him,  just  as  you  can  a  Djinn  whose  name 
you  have  somehow  learned.  It  is  as  dangerous  for  your  enemy 
to  have  a  picture  of  you  as  for  him  to  know  your  name.  The 
old  Hebrew  prohibition  of  graven  images  was  surely  based  on 
a  like  supeiatition,  so  far  as  it  was  not  merely  due  to  the  physical 
impossibility  for  nomads  of  heavy  statues  that  do  not  admit  of 
being  carried  from  camp  to  camp  and  from  pasture  to  pasture. 
Possessing  no  images  of  Yahweh  the  Jews  were  also  not  exposed 
to  the  same  risk  as  were  idolaters  of  having  their  gods  stolen 
by  their  foes  and  used  against  them.  Lastly,  the  restriction  to 
aniconic  worship  saved  them  from  much  superstition,  for  there 
is  nothing  which  so  much  stimulates  the  growth  of  a  mythology 
as  the  manufacture  of  idols.  The  artist  must  indeed  start  with 
imaginative  types,  revealed  to  him  in  visions  or  borrowed  from 
current  myths.  But  the  tendency  of  his  art  is  to  ^ve  rise  to  new 
tales  of  the  gods.  There  is  perpetual  action  and  reaction  between 
picture  and  myth;  and  a  legislator  desiring  to  purify  and  raise 
his  countrymen's  religion  must  devote  no  less  attention  to  their 
plastic  art  than  to  their  hymnology. 

Motives  drawn  from  homoeopathic  magic  may  thus  explain 
the  occasional  disuse  and  iMX>hibition  of  pictori^-<and  [^tif 
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art  in  cult;  they  may  equally  explain  its  genesis  and  rise  in 
certain  ages  and  countries.  Prayer  is  much  more  h(^>eful  and 
efficacious  for  a  worshipper  who  has  means  of  bringing  near  to 
himself,  and  even  coercing  the  god  he  worships.  An  image 
fashioned  like  a  god,  and  which  has  this  advantage  over  a  mere 
stock  and  stone  that  it  declares  itself  and  reveals  at  a  glance  to 
what  god  it  is  sacred,  must  surely  attract  and  influence  the  god 
to  choose  it  as  his  home  and  tenement.  And  having  the  god 
thus  at  hand  and  imprisoned  in  matter,  the  simple-minded 
worshipper  can  punish  him  if  his  prayers  are  left  unanswered. 
Dr  E.  B.  Tylor  accordingly  (in  his  chapter  on  "Idolatry"  in 
Primitive  Cullttre,  ii.  170),  reminds  us  of  "  the  negro  who  feeds 
ancestral  images  and  brings  them  a  share  of  his  trade  profits, 
but  will  beat  an  idol  or  fling  it  into  the  fire  if  it  cannot  give  him 
luck  or  preserve  him  from  sickness."  So  Augustus  Caesar, 
having  lost  some  ships  in  a  storm,  punished  Neptune  by  forbid- 
ding his  image  to  be  carried  in  procession  at  the  Circensian 
games  (Sueton.  Aug.  t6). 

In  certain  cases  the  wish  to  carry  elsewhere  the  cult  of  a 
favourite  or  ancestral  cult,  may  have  dictated  the  manufacture 
of  imi^es  that  declare  themselves  and  reveal  at  a  glance  whose 
they  are.  Thus  a  Phoenician  colonist  might  desire  to  carry 
abroad  the  cult  of  a  certain  Baal  or  Astarte  who  lived  in  a 
cortical  stone  or  pillar.  Pilgrims  visiting  Paphos,  the  original 
home  and  temple  of  Astarte,  could  of  course  be  in  no  doubt  about 
which  of  the  beaverdy  powers  inhabited  the  cone  of  stone  in 
which  she  was  there  held  to  be  immanent;  nor  was  any  Semite 
ever  ignorant  as  to  which  Baal  he  stood  before.  It  was  neces- 
sarily the  Baal  or  Lord  of  the  region.  But  small  portrait  statues 
must  surely  have  been  made  to  be  carried  about  or  used  in  private 
worship.  Meanwhile  the  shapeless  cone  remained  the  object  of 
public  adoration  and  pilgrimage. 

The  Egyptiao  writer  Hermes  Tiismegistus  ie.  350),  in  a  work 
called  Asclepiui  (cited  by  Augustine,  De  civU.  Dei,  viii.  36), 
claims  that  his  ancestors  discovered  the  art  of  making  gods, 
and  since  they  could  not  create  souls,  they  called  up  the  souls 
of  demons  or  angels  and  introduced  them  into  the  holy  images 
and  divine  mysteries,  that  through  these  souls  the  idols  might 
possess  powers  of  doing  good  and  harm.  This  was  the  belief 
of  the  pagans,  and  the  Christians  for  centuries  shared  it  with 
them.  Not  a  few  Christian  martyrs  sought  and  won  the  palm 
by  smashing  the  idols  in  order  to  dislodge  the  indwelling  devil; 
occasionally  their  zeal  was  further  gratified  by  beholding  it  pass 
away  like  smoke  from  its  ruined  home. 

Image  worship  then  is  a  sort  of  animism.  It  is  a  continuance 
by  adults  of  their  childish  games  with  dolb.  In  the  Roman 
religion,  on  a  feast  of  thanksgiving  for  a  great  victory,  couches 
were  spread  in  the  temples  for  the  gods,  whose  images  were  taken 
down  from  their  pedestals  and  laid  on  the  couches,  and  tables 
set  before  them  loaded  with  delicate  viands.  This  was  called  a 
Lectistemium.  So  Marco  Polo  (i.  chap.  53)  relates  how  theTatars 
had  each  a  figure  of  Natigay,  the  god  of  the  earth,  who  watched 
over  their  children,  cattle  and  crops.  The  image  was  made  of 
felt  and  cloth,  and  similar  images  of  his  wife  and  children  were 
set  on  his  left  hand  and  in  front  of  him.  "And  when  they  eat, 
they  take  the  fat  of  the  meat  and  grease  the  god's  mouth  withal, 
as  well  as  the  mouths  of  his  wife  and  children."  The  old  Greek 
statues  moved  of  themselves,  shook  their  G[>ears,  kneeled  down, 
spoke,  walked,  wept,  laughed,  winked,  and  even  bled  and 
sweated, — a  mighty  portent.  linages  of  Christ,  of  the  Virgin 
and  saints  have  achieved  many  a  similar  miraculous  portent. 
A  figure  of  Christ  has  been  known  even  to  give  its  shoes  to  a  poor 
man,  and  a  Virgin  to  drop  a  ring  off  her  finger  to  a  suppliant. 
In  Umbrian  villages  on  Easter  Sunday  the  images  of  Jesus  and 
Hb  Mother  are  carried  in  rival  processions  from  their  respective 
chapels,  and  are  made  to  bow  when  they  meet  face  to  face.  The 
spectators  applaud  or  hiss  according  as  they  make  their  bow 
well  or  ill.  In  antiquity  it  was  a  common  ceremony  to  arrange 
a  holy  marriage  between  male  and  female  images,  and  such 
unions  acted  on  the  earth  as  a  fertility  charm.  Much  of  a  priest's 
time  was  given  up  to  the  toilet  of  the  god  or  goddess.  Thus 
Isis  was  dressed  and  coiSed  every  day  by  her  special  attendants 


according  to  Apuleius  {Mel.  xi.  g).  Like  the  statue  of  St  Agatha 
of  Catania  to-day,  her  image  was  loaded  with  jeweb,  and  an 
inscription  of  CaiUz  (C.I.L.  ii.  3386)  contains  an  inventory  of  the 
jeweb  with  which  Isis  had  been  endowed  by  Spanbh  devotees. 

Idolatrous  cults  repose  so  largely  on  make-believe  and 
credulity  that  the  priests  who  adminbtered  tbem,  perhaps 
oftener  than  we  know,  fell  into  the  kind  of  imposture  and 
trickery  of  which  the  legend  of  Bel  and  the  dragon  represents 
a  classical  example.  "  Thinkest  thou  not,"  said  King  Astyages, 
"  that  Bel  b  a  living  god?  Or  seest  thou  not  how  much  he 
eateth  and  drinketh  every  day?  Then  Daniel  laughed,  and 
said,  0  King,  be  not  deceived:  for  thb  is  but  clay  within, 
and  brass  without,  and  did  never  eat  or  drink  anything."  In 
the  sequel  Daniel  proves  to  the  king  that  the  priests  with  their 
wives  and  children  came  in  through  privy  doors  and  consumed 
the  viands  set  before  the  god;  and  the  king,  angered  at  their 
trickery,  slew  them  all  and  gave  Bel  over  to  Daniel  lor  destruc- 
tion. 

The  invectives  against  idolatry  of  the  early  Jewish  and 
Christian  apologbts,  of  Philo,  Minudus  Fel^,  Tertullian, 
Amobius,  Lactantius  and  others,  are  very  good  reading  and 
throw  much  light  on  the  question  how  an  andent  pagan  con- 
ceived of  his  idols.  One  capital  argument  of  the  Christians 
was  the  absurdity  of  a  man  making  an  idol  and  then  being 
afraid  of  or  adoring  the  work  of  his  own  hands.  Lactantius 
preserves  the  answer  of  the  pagans  so  attacked  {De  origins 
Erroris,  ii.2):  We  do  not,  they  said,  fear  the  images  thcmsdves, 
but  those  beings  after  whose  likeness  they  were  fashioned 
and  by  whose  names  they  were  consecrated.  Few  such  rites 
of  consecration  remain,  but  they  must  have  been  similar  to 
those  used  in  India  to-day.  There  the  Brahmin  invites  the 
god  to  dwell  within  the  image,  sped  ally  made  hollow  to  contain 
him,  "  performing  the  ceremony  of  adhiv&sa  or  inhabitation, 
after  which  he  puts  in  the  eyes  and  the  prAna,  i.e.  breath,  life 
or  soul,"'  Similarly  Augustine  {De  dv.  Dei,  viii.  23)  relates 
how,  according  to  Hermes,  the  spirits  entered  by  invitation 
{spirittts  imiiatos),  so  that  tlie  images  became  bodies  of  the  gods 
{corpora  deorum).  Thus  the  invisible  spirits  by  a  certain  art 
are  so  joined  unto  the  visible  objects  of  corporeal  matter  that 
the  latter  become  as  it  were  animated  bodies,  images  dedicated 
to  those  spirits  and  controlled  by  them  (see  Consecration). 
Such  statues  were  animated  with  sense  and  full  of  spirit,  they 
foresaw  the  future,  and  foretold  it  by  lot,  through  their  priests, 
in  dreams  and  in  other  ways. 

See  E.  B.  Tylor,  Primiltve  Cutlure,  ed.  1903  (list  of  authorities  and 
sources  vol.,  p.  171);  L.  R.  Famell,  The  Evolution  of  Religion 
(London,  1905) ;  Jacob  Grimm,  Teutonic  Mythology,  translation  by 
J.  S.  Staliybraaa.  (F.  C.  C.) 

IM AOINATION,  in  general,  the  power  or  process  of  producing 
menttd  pictures  or  ideas.  The  term  b  technically  used  in 
psychology  for  the  process  of  reviving  in  the  mind  percepts 
of  objects  formerly  given  in  sense  perception.  Since  thb  use 
of  the  term  conflicts  with  that  of  ordinary  language,  some 
psychologists  have  preferred  to  describe  this  process  as  "  imag- 
ing "  or  "  imagery  "  or  to  speak  of  it  as  "  reproductive  "  as 
oppwsed  to  "  productive  "  or  "  constructive  "  imagination  (see 
Image  and  Psychology).  The  common  use  of  the  term  is  for 
the  process  of  forming  in  the  mind  new  images  which  have  not 
been  previously  experienced,  or  at  least  only  partially  or  in 
different  combinations.  Thus  the  image  of  a  centaur  is  the 
result  of  combining  the  common  percepts  of  man  and  horse: 
fairy  tales  and  fiction  generally  are  the  result  of  this  process 
of  combination.  Imagination  in  this  sense,  not  being  limited 
to  the  acquisition  of  exact  knowledge  by  the  requirements 
of  practical  necessity,  is  up  to  a  certain  point  free  from  objective 
restraints.  In  various  spheres,  however,  even  imagination 
b  in  practice  limited:  thus  a  man  whose  imaginations  do 
violence  to  the  elementary  laws  of  thought,  or  to  the  necessary 
principles  of  practical  possibility,  or  to  the  reasonable  prob- 
abilities of  a  given  case  is  regarded  as  insane.  The  same  limita- 
tions beset  imagination  in  the  field  of  sdentific  hypothesis. 
'  Tylor,  Prim.  Culture,  ii.  178,- 


ure,  u.  178*—.  I 

zcdbyLiOogle 


IMAM— IMIDAZOLES 


331 


Progress  in  scientific  research  is  due  largely  to  provisional 
explanations  which  are  constructed  by  imagination,  but  such 
hypotheses  must  be  framed  in  relation  to  previously  ascertained 
facts  and  in  accordance  with  the  principles  of  the  particular 
science.  In  spite,  however,  of  these  broad  practical  considera- 
tions, imagination  differs  fundamentally  from  belief  in  that  the 
latter  involves  "  objective  control  of  subjective  activity " 
(Stout).  The  play  of  imagination,  apart  from  the  obvious 
limitations  (e.g.  of  avoiding  explicit  self-contradiction),  is  con- 
ditioned only  by  the  general  trend  of  the  mind  at  a  given  moment. 
Belief,  on  the  other  hand,  is  immediately  related  to  practical 
activity;  it  is  perfectly  possible  to  imagine  myself  a  millionaire, 
but  unless  I  believe  it  I  do  not,  therefore,  act  as  such.  Belief 
always  endeavours  to  conform  to  objective  conditioQs;though 
it  is  from  one  point  of  view  subjective  it  is  also  objectively 
conditioned,  whereas  imagination  as  such  is  specificaJly  free. 
The  dividing  line  Ixtween  imagination  and  belief  varies  widely 
in  different  stages  of  mental  development.  Thus  a  savage 
who  is  ill  frames  an  ideal  reconstruction  of  the  causes  of  his 
illness,  and  attributes  it  to  the  hostile  magic  of  an  enemy.  In 
ignorance  of  pathology  he  is  satisfied  with  this  explanation, 
and  actually  believes  in  it,  whereas  such  a  hypothesis  in  the  mind 
of  civilized  man  would  be  treated  as  a  pure  efiort  of  imagination, 
or  even  as  a  hallucination.  It  follows  that  the  distinction  between 
imagination  and  belief  depends  in  practice  on  knowledge, 
social  environment,  training  and  the  like. 

Although,  however,  the  absence  of  objective  restraint,  i.e. 
a  certain  unreality,  is  characteristic  of  imagination,  none  the 
less  it  has  great  practical  importance  as  a  purely  ideational 
activity.  Its  very  freedom  from  objective  limitation  makes  it 
a  source  of  pleasure  and  pain.  A  person  of  vivid  imagination 
suffers  acutely  from  the  imagination  of  perils  besetting  a  friend. 
In  fact  in  some  cases  the  ideal  construction  is  so  "  real  "  that 
specific  physical  manifestations  occur,  as  though  imagination 
had  passed  into  belief  or  the  events  imagined  were  actually  in 
progress. 

IMiM,  an  Arabic  word,  meaning  "  leader  "  or  "  guide  "  in 
the  sense  of  a  "pattern  whose  example  is  followed,  whether  for 
good  or  bad."  Thus  it  is  applied  to  the  Koran,  to  a  builder's 
level  and  plumb-line,  to  a  road,  to  a  school-boy's  daily  task, 
to  a  written  record.  It  is  used  in  several  of  these  senses  in  the 
Koran,  but  specifically  several  times  of  leaders  and  (ii.  ij8} 
of  Abraham,  'Lo,  I  make  thee  a  pattern  for  mankind."  Imdm 
thus  became  the  name  of  the  head  of  the  Moslem  cx>mmunity, 
whose  leadership  and  pattemhood,  as  in  the  case  of  Mahomet 
himself,  is  to  be  regarded  as  of  the  widest  description.  His 
duty  is  to  be  the  Leutenant,  the  Caliph  (q.v.)  of  the  Prophet, 
to  guard  the  faith  and  maintain  the  government  of  the  state. 
Round  the  origin  and  basis  of  his  office  all  controversies  as  to 
the  Moslem  state  centre.  The  Sunnites  hold  that  it  is  for  men 
to  appoint  and  that  the  basis  is  obedience  to  the  general  usage 
of  the  Moslem  peoples  from  the  earliest  times.  The  necessity 
for  leaders  has  always  been  recognized,  and  a  leader  has  always 
been  appointed.  The  basts  is  thus  agreement  in  the  technical 
sense  (see  Mahoiuiedan  Law),  not  Koran  nor  tradition  from 
Mahomet  nor  analogy.  The  ShI'ites  in  general  hold  that  the 
appointment  lies  with  God,  thiougb  the  Prophet  or  otherwise, 
and  that  He  ^ways  has  appointed.  The  Eh^jites  theoretically 
recognize  no  absolute  need  of  an  Im£m;  he  is  convenient  and 
allowable.  The  Motazilites  held  that  reason,  not  agreement, 
dictated  the  appointment.  Another  distinction  between  the 
Sunnites  and  the  Shi'ites  is  that  the  Sunnites  regard  the  Imam 
as  liable  to  err,  and  to  be  obeyed  even  though  be  personally 
sins,  provided  he  maintains  the  ordinances  of  Isl&m.  Effective 
leadership  ia  the  essential  point.  But  the  Shi'ites  believe  that 
the  divinely  appointed  Im^  is  also  divinely  illumined  and  pre- 
served (mo'jM»)  from  sin.  The  above  is  called  the  greater 
Im&mate.  The  lesser  Im&mate  is  the  leadership  in  the  Friday 
prayers.  This  was  originally  performed  by  the  Im&m  in  the 
first  sense,  who  not  only  led  in  prayers  but  delivered  a  sermon 
(khttfda);  but  with  the  growth  of  Uic  Moslem  empire  and  the 
retirement  of  the  caliph  from  public  life,  it  was  necessarily  given 


over  to  a  deputy — part  of  a  gradual  process  of  putting  the 
Imtmate  or  caliphate  into  commission.  These  deputy  Imams 
are,  in  Turkey,  ministers  of  the  state,  each  in  charge  of  his  own 
parish;  they  issue  passports,  &e.,  and  perform  the  rites  of  circum- 
cision, marriage  and  burial.  In  Persia  among  Shi'ites  their 
position  is  more  purely  spiritual,  and  they  are  independent  of 
the  state.  A  few  of  their  leaders  are  called  Mu}lahids,i.e.  capable 
of  giving  an  independent  opinion  on  questions  of  religion  and 
canon  law.  A  third  use  of  the  term  Imam  is  as  an  honorary 
title.  It  is  thus  applied  to  leading  theologians,  e.g.  to  Abu 
Qanlfa,  ash-Shafi'I,  Malik  ibn  Anas,  A^mad  ibn  IJanbal  (these 
are  called  "the  four  Imftms"),  GhazSli. 

See  McG.  de  Slane's  transl.  of  Ibn  Khaldun's  PtoligtmAnts,  t. 
384  BCq.,  402  aeq.,  426  seq.,  445 ;  iii.  35,  58  seq. ;  Ostrorog's  transl.  of 
Mfiwardi's  Ahf^m  i,  " 1..  ...1.  j..i      >  .      ,  ^.    ,        ..   - 


by  index;  Juynboll's  ue  Mohammedaanische  Wet,  316  seq.;  Sell' 
Failh  of  Islam,  QS  seq.;  Macdotiald's  DeseloPment  of  MitslimTheolog- 
56  seq.  (D.  B.  Ma.T 


IMBECILE  (through  the  French  from  Lat.  in^ecillus  or  in^- 
cillis,  weak,  feeble;  of  unknown  origin),  weak  or  feeble,  particu- 
larly in  mind.  The  term  "  imbecility  "  is  used  conventionally  of 
a  condition  of  mental  degeneration  less  profound  than  "idiotcy" 
(see  Insanity), 

IMBREX  (Latin  for  "  tile  "),  in  architecture  the  term  given  to 
the  covering  tile  of  the  ancient  roof:  the  plain  tile  is  turned  up  on 
each  side  and  the  imbrex  covers  the  joint.  In  the  simpler  type  of 
roof  the  imbrex  is  semicircular,  but  in  some  of  the  Greek  temples 
it  has  vertical  sides  and  an  angular  top.  In  the  temple  of  Apollo 
at  Bassae,  where  the  tiles  were  in  Parian  marble,  the  imbrex  on 
one  side  of  the  tile  and  the  tile  were  worked  iu  one  piece  out  of  the 
sohd  marble. 

IMBR08,  a  Turkish  island  in  the  Aegean,  at  the  southern  end 
of  the  Thradan  Chersonese  peninsula.  It  forms  with  Samothrace, 
about  17  m.  distant,  a  caza  (or  canton)  in  the  sanjak  of  Lemnos 
andprovinceof  the  Archipelago  Isles.  Herodotus  (v.  a6)  mentions 
it  as  an  abode  of  the  historic  Pelasgians  ig.v.).  It  was,  like 
Samothrace,  a  seat  of  the  worship  of  the  Cabeiri  iq.v.).  The 
island  is  now  the  seat  of  a  Greek  bishopric.  There  is  communica- 
tion with  the  mainland  by  occasional  vessels.  The  island  is  of 
great  fertihty — wheat,  oats,  barley,  olives,  sesame  and  valonia 
being  the  principal  products,  in  addition  to  a  variety  of  fruits. 
Pop.  about  9a,ooo,  nearly  all  Turks, 

IMSRETIA,  or  Iuerttia  a  district  in  Russian  Transcaucasia, 
extends  from  the  left  bank  of  the  river  Tskheniz-Tskhali  to  the 
Suram  range,  which  s^arates  it  from  Georgia  on  the  east,  and  is 
bounded  on  the  south  by  Akhaltsikh,  and  thus  corresponds 
roughly  to  the  eastern  part  of  the  modern  government  of  Eutais. 
Anciently  a  part  of  Colchis,  and  included  in  Lazia  during  the 
Roman  empire,  Imeretia  was  nominally  under  the  dominion  of 
the  Greek  emperors.  In  the  early  part  of  the  6th  century  it 
became  the  theatre  of  wars  between  the  Byzantine  emperor 
Justinian  and  Chosroes,  or  Khosrau,  king  of  Persia,  Between 
750  and  98s  it  was  ruled  by  a  dynasty  (Apkhaz)  of  native  princes, 
but  was  devastated  by  hostile  incursions,  reviving  only  after  it 
became  united  to  Georgia.  It  Nourished  until  the  reign  of  Queen 
Thamar,  but  after  her  death  (uii)  the  country  became  im- 
poverished through  strife  and  internal  dissensions.  It  was 
reunited  with  Georgia  from  r3r8  to  1346,  and  again  in  1424. 
But  the  union  only  lasted  forty-five  years;  from  i46g  until  1810 
it  was  governed  by  a  Bagratid  dynasty,  closely  akin  to  that  which 
ruled  over  Georgia.  In  1611  it  made  the  earliest  appeal  to 
Russia  for  aid;  in  1650  it  acknowledged  Russian  suzerainty  and 
in  1769  a  Russian  force  expelled  the  Turks.  In  1803  the 
monarch  declared  himself  a  vassal  of  Russia,  and  in  1810  the 
little  kingdom  was  definitively  annexed  to  that  empire,  (See 
Georgia.) 

IMIDAZOLES,  or  Giyoxaiines,  organic  chemical  compounds 
CH-CH 
omtainingtheringsystem  HN<[  I     ■  Imidazole  itself  was 

first  prepared  by  H.  Debus(^ttM.  1858, 107,  p.  254)  by  the  action  of 
ammonia  on  glyoxal,2CaisO,-i-2NH,=C,EUNi+HiCO,+2H>0. 
The  compounds  of  this  series  may  be  prepared  by  the  con- 
densation of  ortho-diketones  with  ammoma|and..alde|HHlts,-, 
Dirjitizcc  h    V^iLTCK<  [<^ 
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RC-N    . 

rcocor+2nh,+r'cho-3h^+    i        ic-r'; 
rc-nh/ 

from  thioimidazolones  by  oxidation  with  dilute  nitric  add  (W. 
Macclcwald,  Ber.,  i8()Z,  35,  p.  3361);  by  distillation  of  hydro- 
benzamide  and  similarly  constituted  bodies;  and  by  the  action  of 
phosphorus  pentachloride  on  symmetrical  dimethytoxamide,  a 
methylchlorglyozaline  being  formed  (O.  Wallach,  Ann.,  1877, 
184,  p.  soo). 

The  glyoxalines  ate  basic  in  character,  and  the  imide  hydrogen 
is  replaceable  by  metals  and  alkyl  groups.  They  are  stable 
towards  reducing  agents,  and  acidyl  groups  are  only  introduced 
with  difficulty. 

ImidatoU  (riyoxaline),  C|lliNt>  crystallizes  in  thick  prisms  which 

melt  at  88-89'  C.  and  boil  at  253°  C,  and  are  readily  soluble  in 

alcohol  and  in  water.     It  iBunaffectedbychromicacid,  but  potassium 

permanganate  oxidizes  it  to  formic  add.     It  forma  salts  with  acids. 

C,H.-C-N   -(, 

Lophine  (triphenyleiyoxaline),  ||  ^C-CiHi,  is  formed 

Kw  the  dry  distillation  of  hydrobenzamide,  or  by  saturating  an 
alcoholic  solution  of  benzil  and  benzaldehyde  (at  a  temperature  of 

40°  C.)  with  ammonia.  It  crystallizes  in  needles  which  melt  at 
27^°  C.  It  is  a  weak  base.  When  heated  to  300°  C.  with  hydriodic 
acid  and  hydrochloric  acid,  in  the  presence  of  some  red  phosphorus, 
it  yields  benzoic  acid. 

The  keto-glyoxalines  are  known  as  imidasdonts  and  are  prepared 
by  the  action  of  adds  on  acetalyl  cbioureas  (W.  Marckwald,  Bcr., 

189a,  25,  p.  3357).     Beiuimidazole,  CtH^  ^^,  ^H,  is  the  Amplest 

representative  of  the  benzoglyoxalines  and  is  prepared  by  the 
condensation  of  formic  add  with  ortho-phenylene  diamine.  It 
forms  rhombic  crystals  which  melt  at  170°  C.  It  is  basic  in  char- 
acter, and  on  oiudation  with  potaasium  penna:^nate  yields  a 

small  amount  of  glyoxaline  dicarboxylic  acid,  1  ^C^H. 

HOOCC-NH'^ 
(E.  Bamberger,  Ann.,  1893,  273,  p.  338). 

IMITATIOK  (Lat.  imUaiio,  from  imiiari,  to  imitate),  the 
reproduction  or  repetition  of  an  action  or  thought  as  observed 
in  another  person  or  in  oneself,  or  the  construction  of  one  object 
in  the  likeness  of  another.  By  some  writers  (e.g.  Preyer  andLloyd 
Morgan)  the  term  "  imitation  "  is  limited  to  cases  in  which  one 
person  copies  the  action  or  thought  of  another;  othershave  pre- 
ferred a  wider  use  of  the  term  (i.e.  including  "  self -imitadon  "),  and 
have  attempted  to  classify  imitative  action  into  various  groupings, 
e.g.  as  cases  of  "consdous  imitation,"  "  imitative  suggestion," 
"plastic  imitation"  (as  when  the  members  of  a  crowd  sub- 
consdously  reproduce  one  another's  modes  of  thought  and  action) , 
and  the  like.  The  main  distinction  is  that  which  takes  into 
account  the  question  of  attention  (q.v.)  .  In  conscious  imitation, 
the  attention  is  fized  on  the  act  and  its  reproduction:  in  un- 
conscious imitation  the  reproduction  is  entirdy  mechanical  and 
the  agent  does  not  "attend"  to  the  acdon  or  thought  which  he 
is  copying:  in  subconscious  imitadon  the  action  is  not  deliberate, 
though  the  necessary  train  of  thought  would  immediately  follow 
if  the  attendon  were  turned  upon  it  under  normal  condidons. 
Imitadon  plays  an  estremdy  important  part  in  himian  and 
animal  development,  and  a  dear  understanding  of  its  character 
is  important  both  for  the  study  of  primidve  peoples,  and  also  in 
the  theories  of  education,  art  and  sodology.  The  child's  early 
development  is  in  large  measure  imitadve:  thus  the  first  ard- 
culate  sounds  and  the  first  movements  are  mainly  reproducdons 
of  the  words  and  acdons  of  parents,  and  even  in  the  later  stages 
that  teacher  is  likdy  to  achieve  the  best  results  who  himself  gives 
examples  of  how  a  word  should  be  pronounced  or  an  acdon  done. 
The  impulse  to  imitate  is,  however,  not  confined  to  children: 
there  is  among  the  majority  of  adults  a  tendency  to  assimilate 
themselves  dther  to  their  sodety  or  to  those  whom  they  espedally 
admire  or  respect:  this  tendency  to  shun  the  eccentric  is  rooted 
deeply  in  human  psychology.  Moreover,  even  among  highly 
developed  persons  the  imitadve  impulse  frequently  overrides  the 
reason,  as  when  an  audience,  a  crowd,  or  even  pracdcally  a 
whole  community  is  carried  away  by  a  panic  for  which  no 
adequate  ground  has  been  given,  or  when  a  cough  or  a  yawn  is 
imitated  by  a  company  of  people.    Such  cases  may  be  compared 


with  those  of  persons  in  mesmeric  trances  who  mechanically 
copy  a  series  of  movements  made  by  the  mesmerist.  The  uni- 
versality of  the  imitadve  impulse  has  led  many  psychologists  to 
regard  it  as  an  insdnct  (so  William  James,  Principles  0}  Psy- 
chdogy,  ii.  408;  cf.  Instinct),  and  in  that  large  class  of  imitative 
acdons  which  have  no  obvious  ulterior  purpose  the  impulse 
certainly  appears  to  be  insdncdve  in  character.  On  the  other 
hand  where  the  imitator  recognizes  the  pardcular  effect  of  a 
process  and  imitates  with  the  deliberate  intendon  of  produdng 
the  same  effect,  his  acdon  can  scarcely  be  classed  as  insdnctive. 
A  considerable  number  of  psychologists  have  distinguished 
imitadve  from  instincdve  acdons  {e.g.  Baldwin,  and  Sully). 
According  to  Darwin  the  imitadve  impulse  begins  in  infants  at  the 
age  of  four  months.  It  is  to  be  noted,  however,  that  the  child 
imitates,  not  every  acdon  indiscriminately,  but  espedally  those 
towards  which  it  has  a  congenital  tendency.  The  same  is  true  of 
animals:  though  different  kinds  of  animals  may  live  in  close 
proximity,  the  young  of  each  kind  imitate  primarily  the  acdons 
of  their  own  parents. 

Among  primitive  man  imitadon  plays  a  very  important 
part.  The  savage  believes  that  he  can  bring  about  events 
by  imitadng  them.  He  makes,  for  instance,  an  image  of  his 
enemy  and  pierces  it  with  darts  or  bums  it,  believing  that  by  so 
doing  he  will  cause  his  enemy's  death:  similarly  sailors  would 
whistle,  or  farmers  would  pour  water  on  the  ground,  in  the  hope 
of  producing  wind  or  rain.  This  form  of  imitation  is  known  as 
sympathetic  mapc  (see  Magic).  The  sodological  importance  of 
imitation  is  elaborately  investigated  by  Gabrid  Tarde  {Lei  Lois 
de  I'imiiation,  ind  ed.,  1895),  who  bases  all  sodal  evolution  on  the 
imitadve  impulse.  He  distinguishes  "custom  imitations,"  i.e. 
imitadons  of  andent  or  even  forgotten  actions,  and  "  mode 
imitadons,"  i.e.  imitadons  of  current  fashions.  New  discoveries 
are,  in  his  scheme,  the  product  of  the  conflict  of  imitations.  This 
theory,  though  of  great  value,  seems  to  neglect  original  natural 
similarities  which,  by  the  law  of  causation,  produce  similar 
consequences,  where  imitadon  is  geographically  or  chronologically 
itnposmble. 

The  term  "  imitadon  "  has  also  the  following  spedal  uses: — 

I.  In  Ari-thtory. — According  to  Plato  alt  artistic  production 
is  a  form  of  imitadon  (jiiiatais).  That  which  really  eirists  is 
the  idea  or  type  created  by  God;  of  this  type  all  concrete 
objects  are  representadons,  while  the  painter,  the  tragedian, 
the  muaidan  are  merely  imitators,  thrice  removed  from  the 
truth  (Rep.  X.  596  seq.).  Such  persons  are  represented  by 
Plato  as  a  menace  to  the  moral  fibre  of  the  community  (Rep. 
iii.),  as  performing  no  useful  function,  drawing  men  away  from 
reality  and  pandering  to  the  irradonal  side  of  the  soul.  AH  art 
should  aim  at  moral  improvement.  Plato  dearly  intends  by 
"imitadon"  more  than  is  connotated  by  the  modem  word: 
though  in  general  he  assodates  with  it  all  that  is  bad  and  second- 
rate,  he  in  some  passages  admits  the  value  of  the  imitadon  of 
that  which  is  good,  and  thus  assigns  to  it  a  certain  symbolic 
significance.  Aristotle,  likewise  regarding  art  as  imitation, 
emphasizes  its  purely  ardsdc  value  as  purging  the  emodons 
(xd^aptrir),  and  produdng  beautiful  things  as  such  (sec 
Aesthetics  and  Finb  Abts). 

a.  In  Biology,  the  term  is  somedmes  applied  to  the  assimila- 
tion by  one  spedes  of  certain  external  characterisdca  (espedally 
colour)  which  enable  them  to  escape  the  notice  of  other  spedes 
which  would  otherwise  prey  upon  them.  It  is  a  form  of  pro- 
tecdve  resemblance  and  is  generally  known  as  mimicry  {g.v.; 
see  also  CoLouits  or  Animals). 

3.  In  Music,  the  term  "  imitation  "  is  applied  in  contrapuntal 
composition  to  the  repeddon  of  a  passage  in  one  or  more  of  the 
other  voices  or  parts  of  a  composition.  When  the  repetition 
is  note  for  note  with  all  the  intervals  the  same,  the  imitadon 
b  called  "  strict "  and  becomes  a  canon  (g.v.) ;  if  not  it  is  called 
"free,"  the  latter  bang  much  the  more  common.  There  are 
many  varieties  of  imitation,  known  as  imitation  "  by  inversion, 
"by  inversion  and  reversion,"  "by  augmentadon,"  '  by 
diminution  "  (see  Grove's  Dictionary  of  Music,  i 


and  text- 


books of  musical  theory). 
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IMITATION  OF  CHRIST,  THE  {Imilatio  Christi),  the  title 
of  a  famous  medieval  Christian  devotional  work,  much  used 
Still  by  both  Catholics  and  Protestants  and  usually  ascribed  to 
Thomas  i  Kempia.  The  "  Contestation  "  over  the  author  of 
the  Jtnilation  of  Christ  is  probably  the  most  considerable  and 
famous  controversy  that  has  ever  been  carried  on  concerning 
a  purely  literary  question.  It  has  been  going  on  almost  without 
flagging  for  three  centuries,  and  nearly  200  combatants  have 
entered  the  lists.  In  the  present  article  nothing  is  said  on  the 
history  of  the  controversy,  but  an  attempt  is  made  to  summatize 
the  results  that  may  be  looked  on  as  definitely  acquired. 

Until  quite  recently  there  were  three  candidates  in  the  field — 
Thomas  a  Kempis  (1380-1471),  a  canon  regular  of  Mount  St 
Agnes  in  Zwolte,  in  the  diocese  of  Utrecht,  of  the  Windesheim 
Congregation  of  Augustinian  Canons;  John  Gerson  (1363-1439), 
chancellor  of  the  University  of  Paris;  and  an  abbot,  John 
Gersen,  said  to  have  been  abbot  of  a  Benedictine  monastery 
at  Vercelli  in  the  nth  century.  Towards  the  end  of  the  istfa 
century  the  Imiialion  circulated  under  the  names  of  the  first 
two;  but  Gerson  is  an  impossible  author,  and  his  claims  have 
never  found  defenders  except  in  France,  where  they  are  no 
longer  urged.  The  Benedictine  abbot  Gersen  is  an  absolutely 
mythical  personage,  a  mere  "  double  "  of  the  chancelloi.  Con- 
sequently at  the  present  day  the  question  is  narrowed  to  the  issue: 
Thomas  tL  Kempis,  or  an  unknown  author. 

The  following  is  a  statement  of  the  facts  that  may  be  received 
as  certain,— 

r.  The  earliest-known  dated  MS.  of  the  Imitation  is  of  1434 — 
it  contains  only  Bk.  I.;  the  earliest  MSS.  of  the  whole  work  of 
certain  date  are  of  1427.  Probably  some  of  the  undated  MSS. 
are  older;  but  it  is  the  verdict  of  the  most  competent  modem 
expert  opinion  that  there  is  no  palaeographical  reason  for  sus- 
pecting that  any  known  MS.  is  earlier  than  the  first  quarter  of 
the  15th  century. 

2.  A  Latin  letter  of  a  Dutch  canon  regular,  named  Johann  van 
Schoonhoven,  exhibits  such  a  close  connexion  with  Bk.  I.  that 
plagiarism  on  the  one  side  or  the  other  is  the  only  possible 
explanation.  It  is  capable  of  demonstration  that  the  author 
of  the  Itnilation  was  the  borrower,  and  that  the  opposite  hypo- 
thesis is  inadmissible.  Now,  this  tetter  can  be  shown  to  have 
been  written  after  1382,  Therefore  Bk.  I.  was  beyond  contro- 
versy written  between  the  years  1382  and  1424. 

3.  It  is  not  here  assumed  that  the  four  treatises  formed  a 
single  work,  or  even  that  they  are  all  by  the  same  author;  and 
the  date  of  the  other  three  books  cannot  be  fixed  with  the 
same  certainty.  But,  on  the  one  hand,  before  the  begiiming 
of  the  15th  century  there  is  no  trace  whatever  of  their  existence 
— a  strong  argument  that  they  did  not  yet  exist;  and  on  the 
other  hand,  after  1424  nearly  each  year  produces  its  quota  of 
MSS.  and  other  signs  of  the  existence  of  these  books  become 
frequent.  Moreover,  as  a  matter  of  fact,  the  four  treatises  did 
commonly  circulate  together.  The  presumption  is  strong  that 
Bks.  II.,  III.,  IV.,  like  Bk.  I,,  were  composed  shortly  before 
they  were  put  into  circulation. 

It  may  then  be  taken  as  proved  that  the  Imitation  was  com- 
posed between  1380  and  142S1  and  probably  towards  the  end 
rather  than  the  beginning  of  that  period.  Having  ascertained 
the  date,  we  must  consider  the  birthplace. 

4.  A  number  of  idioms  and  turns  of  expression  throughout 
the  book  show  that  its  author  belonged  to  some  branch  of  the 
Teutonic  race.  Further  than  this  the  argument  does  not  lead; 
for  when  the  dialects  of  the  early  isth  century  are  considered 
it  cannot  be  said  that  the  expressions  in  question  are  Nether- 
landic  rather  than  German — as  a  matter  of  fact,  they  have  all 
been  paralleled  out  of  High  German  dialects. 

5.  Of  the  400  MSS.  of  the /mitotion  340  come  from  the  Teutonic 
countries — another  argument  in  favour  of  its  Teutonic  origin. 
Agun,  100  of  them,  including  the  earliest,  come  from  the  Nether- 
lands. This  number  is  quite  disproportionate  to  the  relative 
size  of  the  Netherlands,  and  so  points  to  Holland  as  the  country 
in  which  the  Imitation  was  first  most  widely  circulated  and 
presumably  composed. 


6.  There  is  a  considerable  body  of  early  evidence,  traceable 
before  1450,  that  the  author  was  a  canon  regular. 

7.  Several  of  the  MSS.  were  written  in  houses  belonging  to 
the  Windesheim  Congregation  of  canons  tegular,  or  in  close 
touch  with  it.  Moreover  there  is  a  specially  intimate  literary 
and  spiritual  relationship  between  the  Imitation  and  writings 
that  emanated  from  what  has  been  called  the  "  Windesheim 
Circle." 

To  sum  up;  the  indirect  evidence  points  clearly  to  the  con- 
clusion that  the  Imitation  was  written  by  a  Teutonic  canon 
regular,  probably  a  Dutch  canon  regular  of  the  Windesheim 
Congregation,  in  the  first  quarter  of  the  15th  century.  These 
data  are  satisfied  by  Thomas  i  Kempjs.     ■ 

We  pass  to  the  direct  evidence,  neglecting  that  of  witnesses 
who  had  no  special  sources  of  information. 

8.  There  can  be  no  question  that  in  the  Windesheim  Congrega- 
tion itself  there  was  already,  during  Thomas  i  Kempis's  lifetime, 
a  fixed  tradition  that  he  was  the  author  of  the  Imitation.  The 
most  important  witness  to  this  tradition  is  Johann  Busch. 
It  is  true  that  the  crucial  words  are  missing  in  one  copy  of  his 
"  Chronicle  " ;  but  it  is  clear  there  were  two  redactions  of  the 
work,  and  there  are  no  grounds  whatever  for  doubting  that  the 
second  with  its  various  enlargements  came  from  the  hands  of 
Busch  himself — a  copy  of  it  containing  the  passage  exists 
written  in  1464,  while  both  Busch  and  Thomas  k  Kempis  were 
still  alive.  Busch  passed  a  great  part  of  his  life  in  Windeshdm, 
only  a  few  miles  from  Mount  St  Agnes  where  Thomas  lived. 
It  would  be  hard  to  find  a  more  authentic  witness.  Another 
witness  is  Hermann  Rhyd,  a  German  member  of  the  Windesheim 
Congregation,  who  also  had  personally  known  Thomas.  Besides, 
two  or  three  MSS.  originating  in  the  Windesheim  Congregation 
state  or  imply  the  same  tradition. 

g.  More  than  this:  the  tradition  existed  in  Thomas  k  Kempis's 
own  monastery  shortly  after  his  death.  For  John  Maubume 
became  a  canon  in  Mount  St  Agnes  within  a  few  years  of  Thomas's 
death,  and  he  states  more  than  once  that  Thonuks  wrote  the 
tmitoHon. 

10.  The  earliest  biographer  of  Thomas  k  Kempis  was  an 
anonymous  contemporary:  the  Life  was  printed  in  1494,  but 
it  exists  in  a  MS.  of  1488.  The  biographer  says  he  got  his  infor- 
mation from  the  brethren  at  Mount  St  Agnes,  and  he  states 
in  passing  that  Bk.  III.  was  written  by  Thomas.  Moreover, 
he  appends  a  list  of  Thomas's  writings,  38  in  number,  and  5-8 
are  the  four  books  of  the  Imitation. 

It  is  needless  to  point  out  that  such  a  list  must  be  of  vastly 
greater  authority  than  those  given  by  St  Jerome  or  Gennadius 
in  their  De  Viris  lUustribus,  and  its  rejection  must,  in  consistency, 
involve  methods  of  criticism  that  would  work  havoc  in  the 
history  of  early  literature  of  what  king  soever.  The  domestic 
tradition  ia  the  Windesheim  Congregation,  and  in  Mount  St 
Agnes  itself,  has  a  weight  that  cannot  be  legitimately  avoided 
or  evaded.  Indeed  the  external  authority  for  Thomas's  author- 
ship is  stronger  than  that  for  the  authorship  of  most  really  anony- 
mous books — such,  that  is,  as  neither  themselves  claim  to  l>e 
by  a  given  author,  nor  have  been  claimed  by  any  one  as  his  own. 
A  large  pT<^>ortion  of  ancient  writings,  both  ecclesiastical  and 
secular,  are  unquestioningly  assigned  to  writers  on  far  less 
evidence  than  that  for  Thomas's  authoiship  of  the  Imitation. 

Internal  arguments  have  been  urged  against  Thomas's  author- 
ship. It  has  been  said  that  his  certainly  authentic  writings 
are  so  Inferior  that  the  Imitation  could  not  have  been  written  by 
the  same  author.  But  only  if  they  were  of  the  most  certain  and 
peremptory  nature  could  such  internal  arguments  be  allowed 
to  weigh  against  the  clear  array  of  facts  that  make  up  the 
external  argument  in  favour  of  il  Kempis.  And  it  cannot  be 
said  that  the  internal  difficulties  are  such  as  this.  Let  it  be 
granted  that  Thomas  was  a  prolific  writer  and  that  his  writings 
vary  very  much  in  quality;  let  it  be  granted  also  that  the 
Imitation  surpasses  all  the  rest,  and  that  some  are  on  a  level 
very  far  below  it;  still,  when  at  their  best,  some  of  the  other 
works  are  not  unworthy  of  the  author  of  the  Imitation. 

In  conclusion,  it  is  the  belief  of  the  pra  *" 
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the  "  Contestation  "  is  over,  and  that  Thomaa  k  Kempis's 
claims  to  the  authorship  of  the  Imiation  have  been  solidly 
established. 

The  best  account  in  English  of  the  Controversy  is  that  given  by 
F.  R.  Cruise  in  his  Thomat  d  Ktmpis  (1887),  Works  produced 
before  1880  are  in  general,  with  the  exception  of  those  of  Eusebius 
Amort,  superannuated,  and  deal  in  kr^e  measure  with  points  no 
longer  of  any  living  interest,  A  pamphlet  by  Cruise,  Who  «xm 
«e  Author  0/  tkt  Imilation?  (1898)  contains  sufficient  informa- 
tion on  the  subject  for  all  ordinary  needs;  it  has  been  translated 
into  French  and  German,  and  may  be  regarded  as  the  standard 
handbook. 

It  has  been  said  tliat  the  ImUatioH  of  Christ  has  bad  a  wider 
religious  influence  than  any  book  except  the  Bible,  and  if  the 
statement  be  limited  to  Christendom,  it  is  probably  true.  The 
Imitation  has  been  translated  into  over  Afty  languages,  and  is  said 
to  have  run  through  more  than  6000  editions.  The  other  statement 
often  made,  that  it  sums  up  all  that  is  best  of  earlier  Western 
mysticism— that  in  it  "  was  gathered  and  concentered  all  that  »-as 
elevating,  passionate,  profoundly  jmous  in  all  the  older  mystics" 
(MilmaiO  is  an  exaggeration  that  is  but  partially  tnie.  for  it  de- 
preciates unduly  the  elder  mystics  and  fails  to  do  justice  to  the 
ori^nality  of  the  Imitation.  For  its  spiritual  teaching  is  something 
quite  diflerent  from  the  mysticism  of  Augustine  in  the  Confessions, 
or  of  Bentan]  in  the  Strmoni  on  Ihe  Sonr  of  Songs;  it  is  different 
from  the  scholastic  mysticism  of  the  St  victors  or  Bonaventuie; 
above  all,  it  is  different  from  the  obscure  mysticism,  saturated  with 
the  pseudo-Dionysian  Neoplatonism  c^  the  German  school  of  Eck- 
hart,  Suso,  Tauler  and  Ruysbroek.  Again,  it  is  quite  diSeient  from 
the  later  school  of  St  Toeaa  and  St  John  of  the  Cross,  and  from 
the  introspective  methods  of  what  may  be  called  the  modeni  school 
of  ^lirituality.  The  Imitation  stands  apart,  unioue,  as  the  principal 
and  moat  representative  uttenuice  of  a  special  phase  of  religious 
thou^t — non-scholastic,  noo-platooic,  poadve  and  mcxdy  religious 
'-  "s  auMt  huun  reflecting  faithfully  the  5(writ  of  the  movement 
ated  by  Gerhard  Groot  <a,v.),  and  carried  forward  by  the  dniJes 
rhkh  Inomas  1  Kempis  hved.     In  contrast  with  more  mystkal 


^ as  i  Kempis  hved.     In  contrast  with  more  mystical 

ritings  it  is  of  Hmpid  ctoumess,  every  sentence  h^ng  easily  undei^ 
tndable  by  all  whose  spiritual  sense  is  in  any  <lqpfie  awakened. 
»l*aty.t 


initiated 
in  which 
writings 
Etandable  by  all  whose  spiritual 

Nodotibtitowesitsuniversalpowo- 

from  intdlectualism  and  its  direct  appeal  .^ , 

and  to  dw  eniaordinary  rdigious  gemus  of  its  author.  Professor 
Marmack  in  Us  book  Whmt  is  Christituntyt  counts  the  ImUmHon  as 
one  of  the  chief  spiritual  bmea  in  CacbobdMn:  it  "  kindles  uxle- 
pendent  religious  life,  and  a  £re  which  bums  wi^  a  fiame  of  its 
own  "  (p.  f66). 

Tbe  best  Latin  edition  of  the  ImttmUon  is  that  of  Hirscbe  (1874). 
which  follows  cktsdy  the  aatograph  of  1441  and  reproduces  the 
rflythmtcal  chaiacttr  of  the  book.  Of  Engbiii  translstnns  the  most 
interestinK  is  that  by  John  Wesley,  under  the  title  The  CkristiMi's 
PatHni  (irj5).  (E.  C,  B.) 

nnUCVUn  OCMrCBPnoll,  TBE.  llas  docnm  of  the 
Roman  Catholic  Church  was  defined  as  "  of  £uth  "  by  Tope 
Ktts  IX.  on  tbe  Sth  of  December  1S54  in  the  foUoving  terms: 
"  Tbe  doctrine  which  holds  that  the  Blessed  Migin  iUry,  from 
the  first  instant  ot  bo'  ooaccptioa,  was,  by  a  most  suogular 
(race  and  privOcce  of  Almighty  God,  in  view  of  tbe  merits  ol 
Jesus  OtTJst,  tbe  Redeemer  of  the  human  lacc,  ptcservcd  from 
all  stain  of  (>igiiid  Sin,  b«  doctrine  revcakd  by  God,  and  there- 
fore to  be  finnly  and  steadfastly  believed  by  aU  the  faithful."  > 
T%e9e  words  pRsnnMse  tfaie  distiDctioa  between  original,  or 
ncial,  and  actu^.  or  personally  incoired  sin.  ncre  is  mo  dis- 
pute that  the  Chardt  has  always  bdd  tbe  Blessed  Viigin  to  be 
sinless,  in  the  sense  of  actual  or  peisanal  sin.  Tbe  question 
of  the  Immaculate  Conception  icgaids  original  or  noal  an  only. 
It  is  admitted  tbat  tbe  doctrine  as  defined  by  Pius  IX.  was  noi 
ezpliciUy  mooted  before  tbe  12th  cestory.  Bat  it  is  clainwd 
that  it  is  unplidtly  contained  in  the  n-arfcing  <rf  tbe  Faibeis. 
Their  exptesaois  on  the  subject  of  the  sinlcsfziess  of  Marj-  arc. 
it  is  pointed  oat.  90  ample  and  so  absolute  tbat  ibey  most  be 
tafcen  to  indodc  original  fan  as  wvU  as  actual.  Tlius  we  bavY 
in  Uk  first  five  ccniuries  socfa  epithets  applied  to  b«  as  "in 
cvny  tespect  boty.''"  in  all  things  unstained."  "supcx-innoccni" 
and  "  siniculatiy  holy  '';  she  b  compaied  lo  £i-e  before  the 
fall,  as  ancestress  of  a  redecawd  people:  sbe  is  *'  ibe  earth 
before  it  was  aoniraed."'  The  wei^inown  words  01  St  .\ngusjine 
(d.  4.to)  max-  be  dted:  "As  regards  tbe  moiiia  of  God." 
be  says>  "  I  will  not  aliow  any  qaestion  whatever  of  sin."' 

<  Frrvm  the  BnTl  InrfahSit  IVw*. 

*  Sre  PassapHa's  w<irt,  reiefied  to  bdow. 

*  Dr  nalmr«  el  graOa.  cap.  xxxvi. 


It  IS  true  that  he  is  here  speaking  directly  of  actual  or  pereonal 
sin.  But  his  argument  is  that  all  men  are  sinners;  that  they 
are  so  through  original  depravity;  that  this  original  depravity 
may  be  overcome  by  the  grace  of  God,  and  he  adds  that  he  does 
not  know  but  that  Mary  may  have  had  sufficient  grace  to  over- 
come sin  "  of  every  sort  "  {omni  ex  parte). 

It  seems  to  have  been  St  Bernard  who,  in  the  lath  century, 
explicitly  raised  the  question  of  the  Immaculate  Conception. 
A  feast  of  the  Conception  of  tbe  Blessed  Virgin  had  already 
begun  to  be  celebrated  in  some  churches  of  the  West.  St 
Bernard  blames  the  canons  of  the  metropolitan  church  of  Lyons 
for  instituting  such  a  festival  without  the  permission  of  the  Holy 
See.  In  doing  so,  he  takes  occasion  to  repudiate  altogether 
the  view  that  the  Conception  of  Mary  was  sinless.  It  is  doubtful, 
however,  whether  he  was  using  the  term  "  Conception  "  in  the 
same  sense  in  which  it  is  used  in  the  definition  of  Pius  IX.  In 
speaking  of  conception  one  of  three  things  may  be  meant: 
(i)  the  mother's  co-<^ieration;  (1)  the  formation  of  the  body, 
or  (3)  the  completion  of  the  human  being  by  the  infusion 
of  the  rational  or  spiritual  souL  In  early  limes  ^inception  was 
very  commonly  used  in  the  first  sense — "  active  "  conception 
as  it  was  called.  But  it  is  in  the  second,  or  rather  the  third, 
sense  tbat  tbe  word  is  employed  in  modern  usage,  and  in  tbe 
definition  of  Fope  Pius  IX.  But  St  Bernard  would  seem  to 
have  been  qteaking  of  conception  in  the  first  sense,  for  in  his 
argument  he  says,  "  How  can  there  be  absence  of  sin  where 
there  b  concupiscence  {libido)}"  and  stronger  e^iemions 
follow,  showing  that  he  b  ^leaking  of  the  mother  and  not  of 
tbe  child.* 

St  Thomas  Aquinas,  the  greatest  of  the  tnedieva]  scholastics, 
refused  to  admit  the  Immaculate  Conception,  on  tbe  grtKmd  that, 
unless  tbe  Blessed  Virgin  had  at  one  time  or  other  been  one  of 
the  sinful,  sbe  could  not  justly  be  said  to  have  been  ledeemed 
by  Christ.*  St  Bonaventttra  (d.  i374),secoiidonly  to  St  Thomas 
in  his  inflocnoe  on  tbe  Chtbtian  schools  of  bis  age,  Iiesitated 
to  aco^  it  fw  a  similar  reason.*  The  celctHuted  John  DniH 
Scotus  (d.  1308),  a  Francbcan  like  St  Bonaventuta,  argued, 
on  the  contrary,  that  from  a  rational  point  of  view  it  was 
certainly  as  little  derogjUory  to  tbe  merits  of  Christ  to  assert  that 
Maiy  was  by  him  {Heserved  from  all  taint  of  sin,  as  to  say  tbat 
she  first  contracted  it  and  then  was  delivered.'  Bb  arguments, 
combined  with  a  better  acquaintance  with  tbe  language  of  the 
early  Fathers,  gradually  pie\-ailcd  in  the  schoc^  of  the  Western 
Church.  In  1387  the  university  of  Paris  strong  condemned 
tfte  (^^Mtsite  view.  In  14S3  Pope  Sixtus  I\'.,  who  had  already 
(1476)  emphatically  af^iroved  of  tbe  feast  of  the  Conception, 
condemned  those  wbo  ventured  to  assert  tbat  tbe  doctrine  of 
the  imrrunilaiT  C(»cepti<xi  was  heretical,  and  forbade  cither 
side  to  daim  a  decisi%-e  victorj-  until  further  action  on  the  part 
of  the  Hoty  Sec  The  council  of  Trent,  after  declaring  that  in 
its  deoees  on  tbe  subject  of  original  sin  it  did  not  include  "  tbe 
blessed  and  immaculate  \'irgin  Mary,  Mothn  of  God,"  renewed 
this  prohibition.*  Pope  Paul  V.  (d.  1651}  ordcn^  that  do  one, 
under  sevese  pmaliies,  should  dare  to  assent  in  public  *'  acts  *' 
or  di^Hitations  that  the  Blessed  Xlrgin  was  cmcelved  in  origiDal 
sin.  Pope  Gregoiy  XA'..  shortly  afterwards,  extended  this 
prahihiiio&  to  private  discusaons,  allowing,  however,  the 
Dominicans  to  aigue  od  the  subjects  among  themsdves. 
Clement  XX.,  in  170&.  exteiKled  the  feast  of  the  Conception 
to  the  whole  Church  as  a  holy  day  of  obligation.  Long  b^^MC 
ibe  middle  of  tbe  iQih  caitury  tbe  docuioe  was  universally 
taught  in  tbe  R<HDan  CalbtJic  Cfanrch.  During  tbe  rdgn  ot 
Gregory  XAX  tbe  bifhc^is  in  vaiioas  countries  began  to  press 
for  a  definiticML  Pius  IX.,  at  tbe  beginning  <^  hb  poniificaie. 
and  again  after  1S51,  aj^xunied  commissioQS  to  investigate  tbe 
whole  subject,  and  he  was  ad\-ised  tbat  the  doctrine  was  one 
'  S.  BenianE  Epist.  diDv.  7. 
'  SufB-ma  tkeoijigta,  part  iii..  qoaest.  3~,  art.  Jl. 
'  Jm  ivrrwm  III.  seiUcntiariHm  ia^iini.  ^  quarst.  i.  art.  A, 
'■In  ii}'rvm  111.  smlfima'nnm  diA  j  qi>a«a.  i.  n,  4:  Cfr,  Dis- 
Una.  18  n.  i5._Atso  the  Statama  thnrJifui  rt  Scons  (conpiied  by  a 
disdplel.  part  m-.  qoac!*,  37.  ait.  2. 
'  Seas.  T.  Dt  pe^calo  erigiitaie. 
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which  could  be  defined  and  that  the  time  for  a  definition  was 
opportune.  On  the  8th  of  December  1854  in  a  great  assembly 
of  bishops,  in  the  basilica  of  St  Peter's  at  Rome,  he  promulgated 
the  Bull  Ineffabiiis  Deus,  in  which  the  history  of  the  doctrine 
is  summarily  traced,  and  which  contains  the  definition  as  given 
above. 

The  festival  of  the  Conception  of  the  Blessed  Virgin,  as  distinct 
from  her  Nativity,  was  certainly  celebrated  in  the  Greek  Church 
in  the  7th  century,  as  we  learn  from  one  of  the  canons  of  St 
Andrew  of  Crete  (or  of  Jerusalem)  who  died  about  a.d.  700.' 
There  is  some  evidence  that  it  was  kept  in  Spain  in  the  time  of 
St  Ildefonsus  of  Toledo  (d.  667}  and  in  southern  Italy  before 
A.D.  1000.  In  England  it  was  known  in  the  12th  century;  a 
council  of  the  province  of  Canterbury,  in  1338,  ascribes  its 
introduction  to  St  Ansebn.  It  spread  to  France  and  Germany 
in  the  same  century.  It  was  ejrtended  to  the  whole  church,  as 
stated  above,  in  1708.  It  is  kept,  in  the  Western  Church,  on  the 
8th  of  December;  the  Greeks  have  always  kept  it  one  day  later. 

The  chief  r^rtoire  of  Patristic  passages,  both  on  the  doctrine 
and  on  the  festival,  is  Father  Charles  Passaglia's  great  collection, 
entitled  De  immaciiiaio  Dtiparae  semper  Virginis  coTuxptu  Caroli 
Passaglia  sac.  S.J.  commeniarius  (3  vols.,  Romae,  1854-1855). 

A  useful  statement  of  the  doctrine  with  numerous  references  to 
the  Fathers  and  scholastics  is  found  in  HUrter's  Thtoiogia  Doginatica 
(5th  ed.),  torn.  i.  tract,  vii.  cap.  6,  p.  438. 

The  state  of  Catholic  belief  in  the  middle  of  the  19th  century 
ia  well  brought  out  in  La  Croyance  giniraie  et  conslanie  de  VEglise 
"  ceplion   de  la   bieitheureuse   Vierge  Marie, 


touchani  I'immacuiie  c 


published  in  1855  by  Thomas  M.  J.  Gousset  (1792-1866),  professor 
of  moral  theology  at  the  grand  seminary  of  Beaancon,  and  suc- 
cessively archbishop  of  Besangon  and  cardinal  archbishop  of  Reims. 

For  Englidi  readers  the  doctrine,  and  the  history  of  its  definition, 
is  clearly  stated  by  Archbishop  Ullathome  in  The  ImmactUate 
Conception  of  ihe  Mother  of  God  (and  ed.,  London,  1904).  Dr  F.  G. 
Lee,  in  The  Siniess  Conception  of  the  Mother  of  God;  a  Thtologieal 
Essay  (London,  1891)  argued  that  the  doctrine  of  the  Immaculate 
Conception  is  a  legitimate  development  of  early  church  teachine. 
(*J.  C.  H.) 

milANBHCB  (from  Lat.  in-manere  to  dwell  in,  remain),  in 
philosophy  and  theology  a  term  applied  in  contradistinction  to 
"  transcendence,"  to  the  fact  or  condition  of  being  entirely 
within  something.  Its  most  important  use  is  for  the  theological 
conception  of  God  as  existing  in  and  throughout  the  created 
world,  as  opposed,  for  example,  to  Deism  {q.v.),  which  conceives 
Him  as  separate  from  and  above  the  universe.  This  conception 
has  been  caressed  in  a  great  variety  of  forms  (see  Theisu, 
Pantheism).  It  should  be  observed  that  the  immanence 
doctrine  need  not  preclude  the  belief  in  the  transcendence  of 
God:  thus  God  may  be  regarded  as  above  the  world  (tran- 
scendent) and  at  the  same  time  as  present  in  and  pervading  it 
(immanent).  The  immanence  doctrine  has  arisen  from  two 
main  causes,  the  one  metaphysical,  the  other  religious.  Meta- 
physical speculation  on  the  relation  of  matter  and  mind  has 
naturally  led  to  a  conviction  of  an  underlying  unity  of  all 
existence,  and  so  to  a  metaphysical  identification  of  God  and 
the  universe:  when  this  identification  proceeds  to  the  length  of 
expressing  the  universe  as  merely  a  mode  or  form  of  deity  the 
result  is  pantheism  (of.  the  Eieatics):  when  it  regards  the  deity 
as  simply  the  sum  of  the  forces  of  nature  (cf.  John  Toland)  the 
result  is  naturalism.  In  either  case,  but  especially  in  the  former, 
it  frequently  becomes  pure  mysticism  (g.s.).  Religious  thinkers 
are  faced  by  the  problem  of  the  Creator  and  the  created,  and  the 
necessity  for  formulating  a  close  relationship  between  God  and 
man,  the  Infinite  and  Perfect  with  the  finite  and  imperfect. 
The  conception  of  God  as  wholly  external  to  man,  a  purely 
mechanical  theory  of  the  creation,  b  throughout  Christendom 
regarded  as  false  to  the  teaching  of  the  New  Testament  as  also  to 
Christian  experience.  The  contrary  view  has  gained  ground  in 
some  quarters  (cf.  the  so-called  "  New  Theology  "  of  Rev.  R.  J. 
Campbell)  so  far  as  to  postulate  a  divine  element  in  human 
beings,  so  definitely  bridging  over  the  gap  between  finite  and 
infinite  which  was  to  some  eittent  admitted  by  the  bulk  of  early 
Christian  teachers.  In  support  of  such  a  view  are  adduced  not 
oidy  the  metaphysical  difiiculty  of  postulating  any  relationship 
between  the  infinite  and  the  purely  finite,  but  also  the  ethical 
'  P.  G.,  tom.  cxvii.  p.  1305. 


problems  of  the  nature  of  human  goodness — i.e.  how  a  merely 
human  being  could  appreciate  the  nature  of  or  display  divine 
goodness — and  the  epistemological  problem  of  explairung  how 
finite  mind  can  cognize  the  infinite.  The  development  of  the 
immanence  theory  of  God  has  coincided  with  the  deeper  recogni- 
tion of  the  essentially  spiritual  nature  of  deity  as  contrasted  with 
the  older  semi-pagan  conception  found  very  largely  in  the  CHd 
Testament  of  God  as  primarily  a  mighty  ruler,  obedience  to 
whom  is  comparable  with  that  of  a  subject  to  an  absolute 
monarch;  theideaof  the  dignity  of  man  in  virtue  of  his  immediate 
relation  with  God  may  be  traced  in  great  measure  to  the  humanist 
movement  of  the  i4.th  and  15th  centuries  (cf.  the  Inner  Light 
doctrine  of  Johann  Tauler).  In  later  times  the  conception  of 
conscience  as  an  inward  monitor  is  symptomatic  of  the  same 
movement  of  thought.  In  pure  metaphysics  the  term  "  imma- 
nence-philosophy "  is  given  to  a  doctrine  held  largely  by  German 
philosophers  (Rehmke,  Leciair,  Schuppe  and  others)  according  to 
which  all  reality  is  reduced  to  elements  immanent  in  conscious- 
ness. This  doctrine  is  derived  from  Berkeley  and  Hume  on  the 
one  hand  and  from  Kantianism  on  the  other,  and  embodies  the 
principle  that  nothing  can  exist  for  the  mind  save  itself.  The 
natural  consequence  of  this  theory  is  that  the  individual  con- 
sciousness alone  exists  (solipsism) ;  this  position  is,  however,  open 
to  the  obvious  criticism  that  in  some  cases  individual  conscious- 
nesses agree  in  their  content.  Schuppe,  therefore,  postulates  a 
general  consciousness  {Beviusstiein  Hberkavpt). 

IHHANUEL  BBH  SOLOMON  (c.  1365-c.  1330),  Hebrew  poet, 
was  bom  in  Rome.  He  was  a  contemporary  and  friend  of  Dante, 
and  his  verse  shows  the  influence  of  the  "  divine  poet.  "  Im- 
manuel's  early  studies  included  science,  mathematics  and 
philosophy;  and  his  commentaries  on  Proverbs,  Psalms,  Job 
and  other  Biblical  books  are  good  examples  of  the  current 
symbolical  methods  which  Dante  so  supremely  used.  Immanuel's 
fame  chiefly  rests  on  his  poems,  especially  the  collection  (in  the 
manner  of  ^arizi,  q.v.)  entitled  Mekabberoth,  a  series  of  27  good- 
natured  satires  on  Jewish  life.  Religious  and  secular  topics  are 
indiscriminately  interwoven,  and  severe  pietists  were  offended  by 
Immanuel's  erotic  style.  Most  popular  is  an  additional  section 
numbered  38  (often  printed  by  itself)  called  Hdl  and  Paradise 
{ha-Topket  ttka-Edat).  The  poet  ia  conducted  by  a  certain 
Daniel  (doubtfully  identified  with  Dante)  through  the  realms  of 
torture  and  bliss,  and  Immanuel's  pictures  and  comments  are 
at  once  vivid  and  witty. 

SetJ.Chotzner,  Hebrete Humour  d^nd.,  1905),  pp.  83-103.  (I.  A.) 

IHHBRHAmr,  KARL  LBBBRECHT  (1796-1840),  German 
dramatist  and  novelist,  was  bom  on  the  24th  of  April  1796  at 
Magdeburg,  the  son  of  a  government  official.  In  1813  he  went 
to  study  law  at  Halle,  where  he  remained,  after  the  suppression 

of  the  university  by  Napoleon  in  the  same  year,  until  King 
Frederick  William's  "Summons  to  my  people  "  on  March  17th. 
He  responded  with  alacrity,  but  was  prevented  by  illness  from 
taking  part  in  the  earlier  campaign;  he  fought,  however,  in 
181S  at  Ligny  and  Waterloo,  and  marched  into  Paris  with 
Blilcher.  At  the  conclusion  of  the  war  he  resumed  his  studies 
at  Halle,  and  after  being  Referendar  in  Magdeburg,  was  ap- 
pointed in  tSig  Assessor  at  MUnster  in  Westphalia.  Here  he 
made  the  acquaintance  of  Elise  von  LUtzow,  Countess  von 
Ahlefeldt,  wife  of  the  leader  of  the  famous  "  free  corps  "  (see 
Lttrzow).  This  lady  first  inspired  his  pen,  and  their  relationship 
is  reflected  in  several  dramas  written  about  this  time.  In  1823 
Immermann  was  appointed  judge  at  Magdeburg,  and  in  1827 
was  transferred  to  DUsseldorf  as  Landgerichlsral  or  district 
judge.  Thither  the  countess,  whose  marriage  had  in  the  mean- 
time been  dissolved,  followed  him,  and,  though  refusing  his  hand, 
shared  his  home  until  his  marriage  in  1839  with  a  granddaughter 
of  August  Hermann  Niemeyer  (1754-1818),  chancellor  and 
rector  perpetuus  of  Halle  university.  In  1834  Immermann  under- 
took the  management  of  the  Dilsseldorf  theatre,  and,  although 
his  resources  were  small,  succeeded  for  two  years  in  raising  it 
to  a  high  level  of  excellence.  The  theatre,  however,  was  insuf- 
ficiently endowed  to  allow  of  him  carrying  oiMjie  work,  (uid 
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til  itt.tb  h«  niurned  lo  hit  oflidal  duiita  and  literary  punuils. 
Ili^ilicOnt  DUMcKlorf  on  the  J5lhof  August  1840. 

Inmicriiiaiin  hnil  ititiai  do  ruble  n|ilituilc  for  the  drnnn,  but 
It  wnn  Umn  Wforr  hp  luund  n  congenial  tivM  (or  his  talents.  Ilia 
mHy  t))«>'«  «rr  iinilAtions,  pnrtly  of  Kotucbut's,  partly  of  the 
Koiimi)tiedTAinaso(Ti<i-k«ntl  MUlliier,  nnd  an:  now  forgotten. 
Ill  ii4  jft.  htiwe\-er.  itp|>eATe<l  Ciinfntio  Nnd  Crlindr.  a  love  tragedy 
«(  more  promise;  lhij>,  as  «"ell  as  the  earlier  productions, 
awakened  the  ill-will  of  Platen,  who  made  Imnierniann  the 
»ul>jn't  of  his  wittiest  satiiVi  Dn  DtMniifiVAf  (Wr^vj.  Between 
|}I j;  and  iS,ij  tmincrmttnn  Tedecmcil  his  gvxnl  name  by  •  scries 
of  historical  trage\lies.  /hw  rrtni<r^^(W  in  7i>cW  uSitK  Knisrr 
f^nWrtVA  //.  ti8j!tt  and  a  trilog,v  from  Rusisian  history.  Alfxis 
(iS.uV  His  mastetpiw*  is  the  poetic  m>-ster>".  -Vrrlin  tiSjik 
a  nobUf  p^wm,  which,  like  its  mitdcl,  fxiit^^  deals  with  the  deeper 
imtUems  of  nutdera  spiritual  life.  Immermann's  important 
(IramalurRic  exiwriments  in  DUmcKIoH'  are  descrilwd  in  detail 
in  Ihisxtijf*'**  .4<«'<tNjCir  tiJ^ol.  More  sijnuticani  is  his  position 
nil  a  no\Tlist.  HeKC  he  clearly  stands  mi  the  bimndan-  line 
l^lwren  Romanticism  and  nwMlem  literature:  his  Efifimm 
(»S,(ftl  might  t«ei(es*ri(wdasoiwofihrlast  Romantic  imitations 
of  iniethe  s  )l  i.><Vm  Ueiskr,  while  the  satire  ami  realism  of  his 
srf\tmt  noxvl.  UtiniUhtmirtit  ^^\f^^i$^.  form  a  cxtm|^tcte  break  with 
the  \Jder  literature.  .\s  a  pr\»9e-writ«  tmmetmann  is  perhaps 
best  remewWpol  l>i-<l*>'  by  the  adminhle  ston,-  of  vHllagc-  life, 
f  Vr  ( Vfti.-'\  which  is  embediteil  in  the  iVtrmL-TSs  mass  of  if  wit.  *> 
t«)iit.w«.    His  last  irori  wns  an  untinishnt  epk.  TrifUm  mtJ 

Imwwinvirm's  (vj<»i»wri»  ^^■Vi'W  wvre  pjiMisSeil  in  14  wis. 
in  iS.i5  (■■vm;  *  new  c\iHi\>o.  «itt>  l«.i^t>!i\  ano  iRln<iducl)>'<n  l-\ 
R.  l*<^\l*«)jfT,  in  A>  xv'Jr.  \lleriin.  1S-S^>;  a-ir«.i<>d  wvirts,.  eoistxi  l-> 
M.  K\vh  ii  xvJ*.,  1!^"  iS.'s'i'''  and  1-.  Murvber  .c  vvJ*,,  iSo-' 
See  v;.  ni  iSiOiu.  K^-:  lm,m/~m.-^m.  sn^  jV.V»  »«rf  wiw  »  f-tf 
\3  xr-^s.  ^?^^'':  F.  VV-ili^ratS.  Kx-i  fwi^wMan.  ."!,.:■,•/*  «•  Fiw- 
•/**<!(  <)•  •»«  i«S*i^:  \\.  Miilkr,  K,  Itntw^'^.-xn  »«  «t«  S-«.< 
ilSo*' ;  R,  KWiTW-f.  ivs.thlw  ni/-  *.-*^s,  *.-•  JL  ».>«'.'>»  ih*r  ,li.S!-  : 
A,  J 


\\At.  mtwr*,**/!,  flippjr^',  tJie  act  oi  l>eir.j 
ptnn)te<i  »«t\^  «  t\aNl,  \M-  b«n|:  ^xTmhclmed  hy  as^ihirj:.  ir. 
»sitv>i*i'>iv,y,  t!i«-<ii>Ji)>^'>eaT*ive\ii  a  hca^xr.'.y  Kv.y  ir.  ;>»  slwoc* 
<if  ar^v)^eT,  *j^xv~>*'.;y    v>i("  a  sjitc-V.;:*   ir.    jhe  s>Mi.i.'w  oi    :is 

maraitAnOM  ,:tcw.  l*X    «,  ;r,:.v  arv;  m. 

\-.>.;i.\TS  I'T   traxrikTS,    twf 

mmtTAurr  .ijit.  r«^ 

*tea;hV  sV-  ■.■x•>r^■"  :7.%r;  vc  C"--..,:*  .1:  V-*  <\.— .r.:  :>.■«■.  jtj 

Km^  Kv^"  »t>.;  *■«.'. 

«r>«^-^  V«  iKtM'  »b.-w  -Tecis  <tf  wr:  ,iy>  hiXT  ms.v  »  i*s::r^ 

»wji%ress>.-tR  w,    "  «     .    .  . 

nvv-:*;  ;v  -.t;  !^^Tfle 

*r»-*[s.K-  .-^j'.-j.  :>v  t/PTtT.  «  iS.-  vv*  e  preset:;,  a>.-:  it  tl  :>« 

{^  sn.r-r^arpr.-ij:  :W  p^ .t.TsvvT.v-i:  «  *.-ut:;iv  irytmir;*  i.-c. 

SMI,  k":«  A-K,h.     V>:  :h(  v-hns:»T.  4.v;7inf..s«  Ekk~,v.,v.\, 
*r.-  !,vv»,K-^  T.-Iiponsse*  i>e 

in  ;Iv  Ornhv  ir.'-s-.— v^  "■:h<  sm.".  ^'es  Ticjar-V.-.  bs  a  ] 

>r  ■,>  Vnn  .iv!  ar>.-,  TVTsbsbW-  ,"KWV\inr.  wss  iw  ii'.  erfxt..  Si::  a 
e-y^'t  ^  f-.-ii-T  -*■  rtMtt  ritun  ■      TV  eiLTsreiv-t  ft:  :i«  sna    ir. 


our  limbs  are  in  activity  it  sleeps;  but,  when  we  sleep,  it  dis- 
closes to  the  mind  in  many  dreams  the  future  judgment  with 
regard  to  happiness  and  misery." 

The  belief  of  Socrates  is  uncertain.  In  the  Apdogy  he  is 
represented  as  sure  that  "  no  evil  can  happen  to  a  good  man, 
either  in  life  or  after  death,  "  but  as  not  knowing  whether  "  death 
be  a  state  of  nothingness  and  utter  uncoDsciousoess.  or  a  change 
or  migration  of  the  soul  from  this  world  to  the  next "  (i.  40. 
4i).  In  the  Pkiicdo  a  confident  expectation  is  ascribed  to  him. 
He  is  not  the  body  to  be  buried;  he  will  not  remain  with  his 
friends  after  he  has  drunk  the  poison,  but  he  wi!!  go  away  to 
the  happiness  of  the  blessed.  The  silence  of  the  llemorjbiiiii 
of  Xenophon  must  be  admitted  as  an  argument  to  the  contrary: 
bvit  the  probability  seems  to  be  that  Plato  did  not  in  the  Faaedo 
altogether  misrepresent  the  Master,  In  Plato's  thought  the 
belief  held  a  prominent  position.  "  It  is  notewonhy."  sai-s 
Professor  D,  G,  Ritchie.  "  that,  in  the  various  dijlogues  in 
which  Plato  speaks  of  inomortality.  the  argumecLS  seem  ;o  be 
of  different  kinds,  and  most  of  them  quite  unconneciec  with 
ore  another.  In  the  Pkafdnu  [  ^45  c\  the  aiguir.ent  is.  ihai 
the  soul  is  self-moring.  and,  therefore,  immorrs!:  aT:d  this 
argument  is  repeated  in  ihe  L)n:s  ix.  Sc4.  S05'.  I:  -.•  ar:  arpj- 
ment  that  Plato  probably  inherited  from. \lcmaeon.  the  physi::i«D 
of  t.>wton  v.\rist.  Oe  An.  i.  2.  §  17  405  a  ^^  whose  views 
were  closely  connected  with  those  of  ibe  Pj-.hagoreacs-  In  ;be 
Pk^rJ,-'  the  main  argument  up  to  wL'ch  oil  tbe  oiber^  '.ez4  is 
that  the  soul  panivipates  in  the  icea  of  bie.  Recc-llec::o:; 
,;>i_-«Birr-cif^  ak-re  wcitJd  prove  pre-«Es;ence-  but  not  existence 
a:":er  dc-;b-  In  tbe  tec;h  bcv-fc  cf  :he  ^^^a:-.:'.-  we  fir^  it- 
furi«>us  arpun^nt  tfca;  the  soJ  jcies  co:  perish  '.iie  -3e  Xxiy. 
J*ecause  i;s  cbarscierisiic  evil,  i:E  or  wkleiiness  ioef  -c;  t;'.. 
it  as  ihe  disieaies  of  the  b.>:y  v^»i  out  ibe  b^viiiy  ^:>,  1- 
:he  rin-u-itS  j:  .*  :he  irr.i:^07Js':;y  evec  of  tbe  pr^ds  is  maie 
iicr«r,,;er.;  or.  ;he  wi'.l  i>f  ;be  S^-jprenie  CT*a:or:  i»".:is  a^e  ZtX  ia 
:N::r  cwt:  r.iiure  i-i:cs;.i;i:;i'.e.  '.•,::  persist  S?,~i.-_je  c.f  His 
JNVvlr.css,.  Ie  the  J-jvj  j=;.  c;;;  i  lie  :^.-::c::  c:  s  :u'"re  Te 
s<*t:-^  10  be  treated  as  a  saV,;:ary  ooitTiae  w'—!:!:  is  ;o  i-e 
be'.!<v*>3  because  the  iegis';a;or  eai,-.s  ii  Tiato.  j.  ijt  .  The 
'  ;  hzs  bee=  wt-  Eatei  Vr 
lVA.M-Fa:Ti>a-r=.    ri£ 
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essence  of  the  mind,''  it  is  "conceived  by  a  certain  eternal 
necessity  through  the  very  essence  of  God." 

Leibnitz,  in  accord  with  the  distinctive  prindj^e  of  his 
philosophy,  affinned  the  absolute  independence  of  mind  and 
body  as  d^tinct  monads,  the  parallelism  of  their  functions  in 
life  being  due  to  the  pre-established  harmony.  Tor  the  soul, 
by  its  nature  as  a  single  monad  indestructible  and,  therefore, 
immortal,  death  meant  only  the  loss  of  the  monads  constituting 
the  body  and  its  return  to  the  pre-existent  state.  The  argument 
of  Ernst  Plainer  {PhUos.  Aphor.  i.  1174,  1178)  is  similar.  "  If 
the  human  soul  is  a  force  in  the  narrower  sense,  a  substance,  and 
not  a  combination  of  substances,  then,  as  in  the  nature  of  things 
there  is  no  transition  from  existence  to  non-existence,  we  cannot 
naturally  conceive  the  end  of  its  existence,  any  more  than  we 
can  anticipate  a  gradual  annihilation  of  its  existence."  He  adds 
&  reason  that  recalls  one  of  Plato's,  "  As  manifestly  as  the  human 
soul  is  by  means  of  the  senses  linked  to  the  present  life,  so 
manifestly  it  attaches  itself  by  reason,  and  the  conceptions, 
conclusions,  anticipations  and  efEorts  to  which  reason  leads  it, 
to  God  and  eternity." 

Against  the  first  kind  of  argument,  as  formulated  by  Moses 
MendeUsofan,  Kant  advances  the  objection  that,  although  we 
may  deny  the  soul  extendve  quantity,  division  into  parts,  yet 
we  cannot  refuse  to  it  intensive  quantity,  degrees  of  reality; 
and  consequently  its  existence  may  be  terminated  not  by 
decomposition,  but  by  gradual  diminution  of  its  powers  (or  to 
use  the  term  be  coined  for  the  purpose,  by  elanguescence).  This 
denial  of  any  reasonable  ground  for  belief  in  immortality  in  the 
Critiqm  of  Pure  Reason  {Transcendental  Diaiectic,  bk.  ii.  ch.  i.) 
is,  however,  not  his  last  word  on  the  subject.  In  the  Critique 
»/  the  Practical  Reason  (Dialeetic,  ch.  i.  sec.  iv)  the  immortality 
of  the  soul  is  shown  to  be  a  postulate.  Holiness,  "  the  perfect 
acoordasce  of  the  will  with  the  moral  law,"  demands  &a  endless 
progress;  and  "  this  endless  progress  is  only  possible  on  the 
supposition  of  an  aidless  duration  of  the  extstenee  and  personality 
of  the  same  rational  bemg  (which  is  called  the  immortality  of 
the  soul)."  Not  demonstrable  as  a  theoretical  proposition,  the 
immortality  of  the  soul  "  is  on  inseparable  result  of  an  uncon- 
ditional a  priori  practical  law."  The  moral  interest,  which  is 
so  decisive  on  this  question  in  the  case  of  Kant,  dominates 
Sishop  Butler  also.  A  future  life  for  him  is  important,  because 
our  happiness  in  it  may  depend  on  our  present  conduct;  and 
therefore  our  action  here  slKiuld  take  into  account  the  reward 
or  punishment  that  it  may  bring  on  us  hereafter.  As  he  main- 
tains that  probability  may  and  ought  to  be  our  guide  in  life,  he 
is  content  with  proving  in  the  first  chapter  of  the  Afudogy  that 
"  a  future  life  is  probable  from  similar  changes  (as  death)  already 
undergone  in  ourselves  and  in  others,  and  from  our  present 
powers,  which  are  likely  to  cortlinue  unless  death  destroy  them." 
While  we  may  fear  this,  "  there  is  no  paooi  that  it  will,  either 
from  the  nature  ot  death,"  of  the  effect  of  which  on  our  powers 
we  are  altogether  ignorant,  "  or  from  the  analogy  of  nature, 
which  shows  only  that  the  sensible  proof  of  our  powers  (not  the 
powers  themselves)  may  be  destroyed."  The  imagination  that 
death  will  destroy  these  [wwers  is  unfounded,  because  (i)  "  this 
supposes  wearecompounded,andsodiscerptiblB, but  the  contrary 
is  probable  "  on  metaphysical  grounds  (the  indivisibility  of  the 
subject  in  which  consciousness  as  indivisible  inheres,  and  its 
distinction  from  the  body)  and  also  experimental  (the  persistence 
of  the  living  being  in  spite  of  changes  in  the  body  or  even  losses 
of  parts  of  the  body] ;  (3)  tins  also  assumes  that  "  our  present 
living  powers  of  reflection"  must  be  afiected  in  the  same  way 
by  death  "  as  those  of  sensation,"  but  this  is  disproved  by  their 
relative  independence  even  in  this  life;  (3)  "  even  the  suspension 
of  our  present  powers  of  reflection  "  is  not  involved  in  "  the  idea 
of  death,  which  is  simply  dissolution  of  the  body,"  and  which 
may  even  "  be  like  birth,  a  continuation  and  perfecting  of  our 
powers,"  "  Even  if  suspension  were  involved,  we  cannot  infer 
destruction  from  it  "  (analysis  of  chapter  i.  in  Angus's  edition). 
He  recognizes  that  "  reason  did,  as  it  well  might,  conclude  that 
it  should  finally,  and  upon  the  whole,  be  well  with  the  righteous 
and  ill  with  the  wicked,"  but  only  "  revelation  teaches  us  that 


the  next  state  of  things  after  the  present  is  appointed  for  the 
execution  of  this  justice  "  (ch.  ii.  note  10).  He  does  not  use 
this  general  anticipation  of  future  judgment,  as  he  might  have 
done,  as  a  positive  argument  for  immortality. 

Adam  Ferguson  (Ittstilutes  of  Moral  Philosophy,  p.  irg,  new 
ed.,  1800)  argues  that  "  the  desire  for  immortality  is  an  instinct, 
and  can  reasonably  be  regarded  as  an  indication  of  that  which 
the  author  of  this  desire  wills  to  do."  From  the  standpoint 
of  modern  science  John  Ftske  confirms  the  validity  of  such  an 
argument;  for  what  he  affirms  in  regard  to  belief  in  the  divine 
is  equally  applicable  to  this  belief  in  a  future  life.  "If  the 
relation  thus  established  in  the  morning  twilight  of  man's 
existence  between  the  human  soul  arid  a  world  invisible  and 
immaterial  is  a  relation  of  ^lich  only  the  subjective  term  is 
real  and  the  objective  term  is  non-existent;  then  I  say  it  is 
something  utterly  without  precedent  in  the  whole  history  of 
creation  "  (Through  Nature  lo  God,  189Q,  p.  r88,  189).  Whatever 
may  have  been  Hegel's  own  belief  in  regard  to  personal  im- 
mortality, the  logical  issue  of  his  absolute  idealism  has  been 
well  stated  by  W.  Windelband  {History  of  Philosophy,  p.  633). 
"  It  became  clear  that  in  the  E^stem  of  perpetual  Becoming 
and  of  the  dialectical  passing  over  of  all  forms  into  oneanother, 
the  finite  personality  could  scarcely  raise  a  plausible  claim  to 
the  character  of  a  substance  and  to  immortality  in  the  religious 
sense."  F.  D.  Schleiermacherappliesthephrase"  the  immortality 
of  religion  "  to  the  religious  emotion  of  oneness,  amid  finitude, 
with  the  infinite  and,  amid  time,  with  the  etem^;  denies  any 
necessary  connexion  between  the  belief  in  the  continuance  of 
personal  existence  and  the  consciousness  of  God;  and  rests  his 
faith  on  immortality  altogether  on  Christ's  promise  of  living 
fellowship  with  His  followers,  as  presupposing  their  as  well  as 
His  personal  immortahty.  A.  Schopenhauer  assigns  immortality 
to  the  universal  will  to  live;  and  Feuerbach  dedares  spirit, 
consciousness  eternal,  but  not  any  individual  subject.  R.  H. 
LotKe  for  the  decision  of  the  question  lays  down  the  broad 
principle,  "  All  that  has  once  come  to  be  will  eternally  continue 
so  soon  as  for  the  organic  unity  of  the  world  it  has  an  unchange- 
able value,  but  it  will  obviously  again  cease  to  be,  when  that  is 
not  the  case  "  (Gr.  der  Psy.  p.  74). 

Objections  to  the  belief  in  immortality  have  been  advanced 
from  the  standpoints  of  materialism,  naturalism,  pessimism 
and  pantheism.  Materialism  argues  that,  as  life  depends  on  a 
material  organism,  thought  is  a  function  of  the  brain,  and  the 
sou!  is  but  the  sum  of  mental  states,  to  which,  according  to  the 
theory  of  psychoph^cal  parallelism,  physical  changes  always 
correqxind;  therefore,  the  dissolution  of  the  body  carries  with 
it  necessarily  the  cessation  of  consciousness.  That,  as  now 
constituted,  mind  does  depend  on  brain,  life  on  body,  must 
be  conceded,  but  that  this  dependence  is  so  absolute  that  the 
function  must  cease  with  the  organ  has  not  been  scientifically 
demonstrated;  the  connexion  of  the  soul  with  the  body  is  as 
yet  too  obscure  to  justify  any  such  dogmatism.  But  against 
this  inference  the  following  considerations  may  be  advanced: 
(i )  Man  does  distinguish  himself  from  his  body ;  (2)  he  is  conscious 
of  his  personal  identity  through  all  the  changes  of  his  body; 
(3)  in  the  exercise  of  his  will  he  knows  himself  not  controlled 
by  but  controlling  his  body;  (4)  his  consciousness  warrants 
his  denying  the  absolute  identification  of  himself  and  his  body. 
It  may  further  be  added  that  materialism  can  be  shown  to  be 
an  inadequate  philosophy  in  its  attempts  to  account  even  for 
the  physical  universe,  for  this  is  inexplicable  without  the  assump- 
tion of  mind  distinct  from,  and  directive  of,  matter.  The  theory 
of  psychophysical  parallelism  has  been  subjected  to  a  rigorous 
examination  in  James  Ward's  Naturalism  and  Agnosticism, 
part  iii.,  in  which  the  argument  that  mind  cannot  be  derived 
from  matter  is  convincingly  presented.  Sir  Oliver  Lodge  in 
his  reply  to  £.  Haeckel's  Riddle  of  the  Universe  maintains  that 
"  life  may  be  something  not  only  ultra-terrestrial,  but  even 
immaterial,  something  outside  our  present  categories  of  matter 
and  energy;  as  real  as  they  are,  but  different,  and  utilizing  them 
for  its  own  purpose  "  (Life  and  Matter,  1906,  p.  rtjS).  He  rejects 
the  attempt  to  explain  human  personality  as  "^nerated  by 
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the  nwterial  molecular  aggregate  of  its  own  uniided  latent  power," 
and  affirms  that  the  "  universe  where  the  human  spirit  is  more 
at  home  than  it  is  among  these  temporaiy  coUocations  of  matter" 
is  "  a  universe  capable  of  infinite  development,  of  noble  contem- 
plation, and  of  lofty  joy,  long  after  this  planet — ^nay  the  whole 
solar  system — shall  have  fulfilled  its  present  spire  of  destiny, 
and  retired  cold  and  lifeless  upon  its  endless  way  "  (pp.  199-100). 
In  his  lecture  on  Human  Itmmortality  (3rd  ed.,  1906),  Professor 
William  James  deals  with  "  two  supposed  objections  to  the 
doctrine,"  The  first  is  "  the  law  that  thought  is  a  function  of  the 
brain."  Accepting  the  law  he  distinguishes  prodtutioe  from 
^tnmissive  or  tnuumissnt  function  (p.  3 1) ,  and,  rejecting  the  view 
that  brain  produces  thought,  he  recogniaes  that  in  our  present 
condition  brain  transmits  thought,  thought  needs  brain  for  its 
organ  of  etpreasiott;  but  this  does  not  exclude  the  possibility 
of  a  condition  in  which  thought  will  be  no  longer  so  dependent 
on  brain.  He  quotes  (p.  57)  witli  approval  Kant's  words,  "  The 
death  of  the  body  may  indeed  b«  the  end  of  the  sensational 
use  of  our  mind,  but  only  the  begiiming  of  the  intellectual  use. 
The  body  would  thus  be  not  the  cause  of  our  thinking,  but  merely 
a  condition  restrictive  thereto,  and,  although  essoitial  to  our 
sensuous  and  animal  amsciouuess,  it  ms^  be  regarded  as  an 
impeder  of  our  pure  spiritual  life  "  {Krilik  der  reimem  Vtmimfl, 
md  ed.,  p.  Sog). 

Further  arguments  in  the  same  direction  are  derived  from  the 
modem  scbotd  of  psychical  research  (see  especially  F.  W.  H. 
My«rs'  Hmwom  PtrmwlUy,  1903). 

.\notba:  objection  is  advattced  from  the  standpoint  of 
malmnUsm,  wUch,  wbctbtt  it  issues  in  materialism  or  not, 
ae^s  to  ^Tplai'n  muk  as  but  a  product  of  tbe  process  of  nature. 
Ilie  oniverae  a  so  immeasurably  vast  in  extension  and  duration, 
and  man  is  so  smaU,  his  home  but  a  speck  in  space,  and  his 
history  a  span  in  time  that  it  seems  an  arrogant  assumptioa  tor 
him  to  daim  excmptioD  from  the  uikiveisal  law  of  evolution  and 
dissolutioa.  Tins  view  ignores  that  man  has  ideals  of  absolute 
value,  trvth,  beauty,  goodness,  that  he  consciously  communes 
with  the  God  who  b  in  all.  and  through  all,  and  over  all,  that  it 
is  his  mittd  whkh  lecogrdaes  the  vastness  of  tbe  universe  ai>d 
thinks  its  universal  law,  and  that  tbe  mind  which  perceives 
and  cnoctives  cannot  be  less,  but  must  be  greater  than  the  object 
of  its  knowledge  and  thought. 

Pttsimiam  suggests  a  third  objection.  The  pnaent  life  is  ao 
tittle  worth  living  that  its  conunuance  is  not  to  be  desred. 
JaBNS  TVimSQO  ("  B.V.")  speaks  "of  tbe  restful  laptnre  of 
tbe  inviolate  grave,"  and  sings  the  praises  of  deatk  and  of 
MnUm.  We  cannot  admit  that  tbe  history  of  mankind  justifies 
bis  condusMo;  for  tbe  great  majority  a£  men  life  is  a  good,  and 
its  continuaaoe  an  objtct  of  hope. 

For  pantheism  personal  immortality  apfxws  a  lesser  good 
than  mbsoiption  in  tbe  uni^'osal  life;  but  against  this  objec- 
tion we  may  confidently  maintain  that  wonhitr  of  God  and  more 
blessed  for  man  is  tbe  bc^  of  a  ccmsciocts  coounnnion  in  an 
etental  life  of  ibe  Father  of  all  with  His  wboic  family. 

Lastly  positivism  teaches  a  cofpacU«  instead  of  an  individiial 
immonality;  man  should  desire  to  liv«  on  as  a  bene&«»t 
influeitce  in  the  rxcc  Tbia  conceptioa  is  expressed  in  George 
Eliot's  lines: 

"O,  may  I  join  the  choir  inviable 

Of  tbcise  iniBiorTal  dead  vita  live  again 

In  minds  made  better  by  thor  preaFnoe:  li\« 

In  f«ilacs  sirrpd  to  genwositA-, 

In  dred$  o(  daring  r«-riru<le.  in  scorn 

For  miwmbte  >iiit$  that  «nd  wrtti  seU. 

In  tbousht$  fuhlime  itiat  ^aenx  the  nigtil  I't*-  scar^ 

And  wirh  t>>nr  mild  persiaeMce  dt^  man's  armrch 

To  vaster  issues." 

But  tbese  possbilities  are  not  mutually  exdoave  aliematnvs. 
A  nun  may  li\-e  on  in  tbe  world  by  his  teaching  and  exan^ 
as  a  power  for  good,  a  factor  of  huuian  pragTes&.  ai>d  be  may 
abo  be  ooniinuii^  and  oompleiing  his  course  under  condiiioos 
StiQ  more  favourable  to  «£  mosi  worthy  in  him.  Consdon^ 
to  panic^ic  as  a  person  in  ibe  progress  co  the  race  is  sordy 
a  wonhkx  bope  than  nncoDsdoosly  to  ooncribntc  to  it  as  an 


infiuence;  ultimately  to  share  the  triumph  as  well  as  the  struggle 
is  a  more  inspiring  antidpation. 

In  stating  constnictivdy  the  doctrine  of  immortality  we  must 
assign  altogether  secondary  importance  to  the  metaphysical 
argimients  from  the  nature  of  the  soul.  It  is  sufficient  to  show, 
as  has  already  been  done,  that  the  soul  b  not  so  absolutely 
dependent  on  the  body,  that  the  dissolution  of  the  one  must 
necessarily  involve  the  cessation  of  the  other.  Such  arguments 
as  the  indivisibility  of  the  soul  and  its  persistence  can  at  most 
indicate  tbe  posnbiiiiy  of  immortality. 

The  juridical  argument  has  some  force;  the  present  life  doc* 
not  show  that  harmony  of  condition  and  character  which  our 
sense  of  justice  leads  us  to  expect;  the  vricked  prosper  and  the 
righteous  suffer;  there  is  ground  for  the  expectation  that  in  tbe 
future  life  the  anomalies  of  this  life  will  be  corrected.  Altbou^ 
this  argument  has  the  support  of  such  great  names  as  Butler 
and  Rant,  yet  it  will  repel  many  minds  as  an  appeal  to  the  motive 
of  self  "interest. 

The  ttkical  argument  has  greats  value.  Man's  life  here  is 
incomplete,  and  the  more  lofty  his  aims,  the  more  VMlhy  his 
labours,  tbe  more  incomfdete  wiQ  it  apptu  to  he.  Tbe  man 
who  lives  for  fame,  wealth,  power,  may  be  satisfied  in  this  life; 
but  he  who  lives  ior  the  ideids  erf  truth,  beanty,  goodness,  lives 
not  for  time  but  for  eternity,  for  his  ideals  cannot  be  realized, 
and  90  his  life  fulfilled  on  this  side  of  the  giave^  Unkss  these 
ideals  arc  mocking  visions,  man  has  a  ri^t  to  expect  tbe  om- 
tinuance<rf  his  life foritscompleticm.  Thisisthelineofarganwnt 
devd<q>ed  by  Pnrfessor  Hugo  MOnsteifaerg  in  Us  lecture  oo  Tke 
Eternal  Life  (1905),  althou^  be  states  it  in  tbe  tarns  peculiar 
to  his  psycbology,  in  which  personality  b  oonceivHl  as  primarfly 
wtIL  "  No  endless  dmatioa  is  our  goal,  bat  """p****  repoae 
in  ibe  perfect  satisfaction  which  the  will  finds  iriwn  it  has  readted 
tbe  significance,  the  influence,  and  the  value  at  whid  it  is 
aiming  "  (p.  83). 

More  graeial  in  its  appeal  st3I  b  the  argunioit  bam  the 
affections,  which  has  been  beantifnily  devdoped  in  Tennyson's 
Im  Mtmiriam.  ThebcnrtpiDtestsagainattbeseveraticcofdeath. 
ukI  daims  the  continnancg  of  love's  cunmunion  after  death; 
and  as  man  feds  that  love  is  what  is  mast  godlike  in  his  natntc^ 
love's  daim  has  supreme  aathtKity. 

There  is  a  rdigioms  vgmment  for  inmtortality.  The  saints  of 
tbe  Hdircw  nation  were  sue  that  as  God  had  enttsed  into  fellow- 
ship with  them,  death  could  not  sever  than  from  his  pwsence. 
This  b  the  argnmcBt  in  I^alms  xvL  and  xvii.,  if ,  as  b  probable, 
the  doang  veises  do  express  tbe  hope  of  a  ^oiioas  and  Ucsed 
immortality.  Thb  too  is  the  protrf  Jesos  liinwrff  oStss  wfaen  be 
declares  God  to  be  the  God  of  the  living  and  not  of  the  doul 
(Matt.  XMi.  ja).    God's  t  ' 


JtKiah  Royce  in  hb  kctnre  on  Tke  CmnxtUmi  ^Immertatitj 
(1900)  oomlHDCS  thb  aigmncnt  nt  tbe  sonl's  mtioa  with  God 
with  the  aignmut  of  the  incompleteness  of  man's  life  here: — 

"  Just  bccante  God  b  Oae,  afl  oar  fives  have  varioos  and  luuqae 
pUces  ia  tbe  harntoay  cf  the  divine  life.  And  jna  becanac  God 
attains  and  wins  and  nnds  thb  niiiquatess,  aU  our  lii'es  win  in  our 
anioD  with  Him  tbe  individnality  wfakh  b  esawrtial  to  tbor  tnx 
meaning.  And  juxC  becattseindividBBls  wbooe  liveslia^vsniqiKsesa 
lA  DKanin;  aie  neie  only  objects  of  pnrami,  tbe  attainamt  <d  thb 
1-erv  iodivKtualitv,  aace  k  b  indeed  real,  occurs  not  in  our  pnscnt 
f'-rm  al  ctmKiou'sDcss,  but  in  a  life  that  now  we  see  not.  yM  in  a 
life  wbosF  gmuine  meaning  b  cnntinooos  with  tmr  own  human  fife. 
however  iar  from  oar  pteaoit  dickering  form  of  dis^ipoUMd  hnman 
ctmaciou^Mas  that  life  of  the  6aal  indii'iduality  stay  be.  Of  tbu 
lyji  true  indii-idual  life,  our  ptearta  life  b  a  {glimpse,  a  fngtoent.  a 
hint,  and  in  its  Ijesl  roommis  a  liable  becinnine.  That  tbb  in- 
dri-idua]  file  of  all  of  os  b  not  somctiiing  liniin^  in  its  trmporal 
ejLpieubiuu  to  tbe  life  that  now  we  cxperintcc,  follows  frara  the  verv 
iaa  that   hoe  nothing  final  or  individaal   b  fotmd  ciprcsaed '' 

IL  W.  Emtssoo  dedares  that  "  tbe  impulse  to  sm^  proof  <4 
immcfftality  b  ilsdf  the  strange^  procrf  of  alL"  We  tspect 
inunortaliiy  not  rocidy  because  we  desire  it;  hut  bccanse  tbe 
dcare  itself  arises  from  all  that  b  best  and  truest  and  worthiest  in 
Tlie  desire  b  reasonable,  mond.  soda],  rdigkins;  n  has 
vortb  as  the  loftiest  ideab.  and  wonhicsl  asitinijoiis 
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of  the  soul  of  man.  The  loss  of  the  belief  casts  a  dark  shadow 
over  the  present  life.  "  No  sooner  do  we  try  to  get  rid  of 
the  idea  of  Immortality — than  Pessimism  raises  its  head  . .  . 
Human  griefs  seem  little  worth  assuaging;  human  happiness 
too  paltry  (at  the  best)  to  be  worth  increasing.  The  whole 
moral  world  is  reduced  to  a  point.  Good  and  evil,  right  and 
wrong,  become  infinitesimal,  ephemeral  matters.  The  afieclions 
die  away — die  of  theii  own  conscious  feebleness  and  uselessness. 
A  moral  paralysis  creeps  over  us  "  (Natural  Religion,  Post- 
script), The  belief  exercises  a  potent  moral  influence.  "  The 
day,"  says  Ernest  Renan,  "  in  which  the  belief  in  an  after-life 
shall  vanish  from  the  earth  will  witness  a  terrific  moral  and 
spiritual  decadence.  Some  of  us  perhaps  might  do  without 
it,  provided  only  that  others  held  it  fast.  But  there  is  no  lever 
capable  of  raising  an  entire  people  if  once  they  have  lost  their 
faith  in  the  immortality  of  the  soul  "  (quoted  by  A.  W.  Momerie, 
ImmortaiUy,  p.  9).  To  this  belief,  many  and  good  as  are  the 
arguments  which  can  be  advanced  for  it,  a  confident  certainty 
is  given  by  Christian  faith  in  the  Risen  Lord,  and  the  life  and 
immortality  which  he  has  brought  to  light  in  his  Gospel. 

In  addition  to  the  works  referred  to  above,  see  R.  K.  Gaye. 
The  Platonic  Conception  of  ImmortaUty  and  its  Connexion  mth  the 
TiieoTy  of  Ideal  (1904) ;  K.  H.  Charles.  A  Critical  History  of  tlie 
DoUnne  of  a  FiiUtre  Life  in  Israel,  in  Judaism  and  in  Chrisiianily 
C1899) :  E.  P^tavel,  The  Problem  of  Immorlaiily  (Eng.  trans,  by  F.  A, 
Freer,  189a};  J.  Fiske,  The  Destiny  of  Man,  mnved  in  the  Light  of 
his  Origin  (1884) ;  G.  A.  Gordon,  Immortality  and  the  New  Theodicy 
(1897);  Henry  Buckle.  The  After  Life  (1907).  (A.E.G.*) 

IHinnnTT  (from  Lat.  immunis,  not  subject  to  a  munus  or 
public  service),  a  general  term  for  exemption  from  liability, 
principally  used  in  the  legal  sense  discussed  below,  but  also  in 
recent  times  m  pathology  (for  which  see  Bactekiology).  In 
international  law  the  term  ("not  serving,"  "not  subject") 
implies  exemption  from  the  jurisdiction  of  the  state  which 
Otherwise  exercises  jurisdiction  where  the  immunity  arises. 
It  is  thus  applied  to  the  exceptional  position  granted  to  sovereigns 
and  chiefs  of  states  generally,  and  their  direct  representatives 
in  the  states  to  which  they  are  accredited. 

Under  Extekkitobialttv  is  treated  the  inviolability  of 
embassies  and  legations  and  the  application  of  the  material 
side  of  the  doctrine  of  immunity.  As  a  right  appertaining  to 
the  persons  of  those  who  enjoy  it,  the  doctrine  has  grown  out 
of  the  necessity  for  sovereigns  of  respecting  each  other's  persons 
in  their  common  interest.  To  be  able  to  negotiate  without 
danger  of  arrest  or  interference  of  any  kind  with  their  persons 
was  the  only  condition  upon  which  sovereigns  would  have  been 
able  to  meet  and  discuss  their  joint  interests.  With  the  develop- 
ment of  states  as  independent  entities  and  of  intercourse  between 
them  and  their  "  nationals,"  the  work  of  diplomatic  missions 
increased  to  such  an  extent  that  instead  of  having  merely 
occasional  ambassadors  as  at  the  beginning,  states  found  it 
expedient  to  have  resident  representatives  with  a  permanent 
residence.  Hence  the  sovereign's  inviolability  becomes  vested 
in  the  person  of  the  sovereign 's  delegate,  and  with  it  as  a  necessary 
corollary  the  exterritoriality  of  his  residence.  Out  of  the  further 
expansion  of  the  work  of  diplomatic  missions  came  duplication 
of  the  personnel  and  classes  of  diplomatic  secretaries,  who  as 
forming  part  of  the  embassy  or  legation  also  had  to  be  covered 
by  the  diplomatic  immunity. 

In  no  branch  of  international  intercourse  have  states  shown 
so  laudable  a  respect  for  tradition  as  in  the  case  of  this  immunity, 
and  this  in  spite  of  the  hardship  which  frequently  arises  for 
private  citizens  through  unavoidable  dealings  with  members 
of  embassies  and  legations.  The  Institute  of  International  Law 
(see  Peace)  at  their  Cambridge  session  in  1895  drew  up  the 
following  rules,'  which  may  be  taken  to  be  the  only  precise 
statement  of  theory  on  the  subject,  for  the  guidance  of  foreign 
offices  in  dealing  with  it : — 

Akt.  I. — Public  miniaters  are  inviolable.  They  also  enjoy 
"  exterritoriality,"  in  the  sense  and  to  the  extent  hereinalter 
mentioned  and  a  certain  number  of  immunities. 

Art.  a. — The  privilege  of  inviolability  extends:  (i)  To  all  classes 


of  public  ministers  who  regularly  represent  thdr  sovereign  or  their 
country;  (a)  To  all  persons  forming  part  of  the  ofllidarstaff  erf  a 
diplomatic  mission;  (3)  To  all  persons  forming  part  of  its  non- 
omcia)  staff,  under  reserve,  that  if  they  belong  to  the  country  where 
the  mission  resides  they  only  enjoy  it  within  the  official  residence. 

Art.  3. — The  government  to  which  the  minister  is  accredited 
must  abstain  from  all  offence,  insult  or  violence  against  the  persons 
entitled  to  the  privilege,  must  set  an  exam[>le  in  the  respect  which 
is  due  to  them  and  protect  them  by  specially  rigorous  penalties 
from  all  offence,  insult  or  violence  on  the  part  of  the  inhabitants  of 
the  country,  so  that  they  may  devote  themselves  to  their  duties  in 
perfect  freedom. 

Art.  4. — Immunity  applies  to  everything  necessary  tor  the 
fulfilment  by  ministers  of  tneir  duties,  especiafly  to  personal  effects, 
papers,  archives  and  correspondence. 

Art.  ^. — It  lasts  during  the  whole  time  which  the  minister  or 
diplomatic  official  spends,  in  his  official  capacity,  in  the  country 
to  which  he  has  been  sent. 

It  continues  even  in  time  of  war  between  the  two  powers  during 
the  p^od  necessary  to  enable  the  minister  to  leave  the  country 
with  his  staff  and  eiiects. 

Art.  6, — Inviolability  cannot  be  claimed :  (1)  In  case  of  leg;itimate 
defence  on  the  part  of  private  persons  against  acts  committed  by 
the  persons  who  enjoy  the  privilege;  (3)  In  case  of  risks  incurred 
by  any  of  the  persons  in  question  voluntarily  or  needlessly:  (3)  In 
case  of  improper  acts  committed  by  them,  provoking  on  the  part 
of  the  state  to  which  the  minister  is  accredited  measures  of  defence 
or  precaution;  but,  except  in  a  case  of  extreme  urgency,  this  state 
should  confine  itself  to  reporting  the  facts  to  the  minister's  govern- 
ment, requesting  the  punishment  or  the  recall  of  the  guilty  agent 
and,  if  necessary,  to  surrounding  the  official  residence  to  prevent 
unlawful  conununicarions  or  manifestations. 

Immunity  mtk  Respect  to  Taxes. 

Art.  II. — A  public  minister  in  a  foreign  country,  functionaries 
officially  attached  to  his  mission  and  the  members  of  their  families 
residing  with  them,  are  exempt  from  paying:  (i)  Personal  direct 
taxes  and  sumptuary  taxes;  (a)  General  taxes  on  property,  whether 
on  capital  or  income;  (3)  War  contributions;  (4)  Customs  duties 
in  respect  of  articles  for  tneir  personal  use, 

E^h  government  shall  indicate  the  grounds  (justifications)  to 
which  these  exemptions  from  taxation  shall  be  subwdinated. 
Immunity  from  Jurisdiction. 

Art.  13. — A  public  minister  in  a  foreign  country,  functionaries 
officially  attached  to  bis  mission  and  the  members  of  their  families 
residing  with  them,  are  exempt  from  all  iurisdicrion,  civil  or  criminal, 
of  the  state  to  which  they  are  accredited;  in  principle,  they  are 
only  subject  to  the  civil  and  criminal  jurisdiction  of  their  own 
country.  A  claimant  may  apply  to  the  courts  of  the  capital  of  the 
country  of  the  minister,  subject  to  the  right  of  the  minister  to 
prove  that  he  has  a  different  domicile  in  his  country. 

Art.  i^. — With  respect  to  crimes,  persons  indicated  in  the  pre- 
ceding article  remain  subject  to  the  penal  laws  of  their  own  country, 
as  if  they  had  committeo  the  acts  in  their  own  country. 

Art.  14, — The  immunity  attaches  to  the  function  in  respect  of 
acts  connected  with  the  function.  As  regards  acts  done  not  in 
connexion  with  the  function,  immunity  can  only  be  claimed  so  long 
as  the  function  lasts. 

Art.  ig. — Persons  of  the  nationality  of  the  country  to  the 
government  of  which  they  are  accredited  cannot  claim  the  privilege 
of  immunity. 

Art.  16. — Immunity  from  jurisdiction  cannot  be  invoked:  (i) 
In  case  of  proceedings  taken  by  reason  of  engagements  entered 
into  by  the  exempt  person,  not  in  his  official  or  private  capacity, 
but  in  the  exercise  of  a  profession  carried  on  by  him  in  the  country 
concurrently  with  his  diplomatic  functions;  (3)  In  respect  of  real 
actions,  including  possessory  acriona,  relatii^  to  anything  movable 
or  immovable  in  the  country. 

It  exists  even  in  case  of  a  breach  of  the  law  which  may  endanger 
public  order  or  safety,  or  (rf  crime  against  the  safety  of  the  state. 
without  prejudice  to  such  steps  as  the  territorial  government  may 
take  for  its  own  protection. 

Art.  17.— Persons  entitled  to  immunity  from  jurisdiction  may 
refuse  to  appear  as  witnesses  before  a  terntorial  court  on  condition 
that,  if  required  by  diplomatic  intervention,  they  shall  give  their 
testimony  in  the  official  residence  to  a  magistrate  of  the  country 
appointed  for  the  purpose. 

Further  questions  connected  with  Immunity  and  Exterri- 
toriality (q.v.)  arise  out  of  the  different  industrial  enterprises 
undertaken  by  states,  such  as  posts,  telegraphs,  telephones, 
railways,  steamships,  &c.,  which  require  regulaUon  to  prevent 
conflicts  of  interest  between  the  state  owners  and  the  private 
interests  involved  in  these  enterprises.  (T.  Ba.) 

IHOLA  (anc.  Forum  Comeliii,  a  town  and  episcopal  see  of 

Emilia,  Italy,  in  the  province  of  Bologna,  from  which  it  is  ai  m. 

S.E.  by  rail,  140  ft.  above  sea-leveL   Pop.  (1901)  12,058  (town); 

33,144  (commune).     The  cathedral  of  S.  ~     ' 
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iniulrt'iilKrd ;  ll  |>0Hriiiici  liilcrcMtlng  rcllquarici,  And  contoini 
Ihp  toniliot  l'rtruil'liryMilu||ui,  n»'hl)liho|>o(Kitvennt  (d.  451), 
H  nmlvf'  nf  Imoln.  K.  Domonlro  hu  k  Rno  Ciothlc  port&l  and 
S.  Mnrin  In  KrKtiln  nn  uM  rampanilc.  The  town  kIbo  contnini 
iHimr  lliio  lutlniTi.  The  aimmunnl  librniy  hu  lomc  MSS., 
incliiillnii  ft  [Hwltor  with  miiilnlurc*.  that  once  belonged  to  Sir 
Thiimnii  M<in>,  Thv  dtailrl  li  >quiirc  with  ixiund  towers  at  the 
nnRlmi  ll  dnlm  fi^im  1.404,  nnd  is  nuw  uinl  as  a  prison.  Imola 
hiiK  n  Inrjie  Inrmtli-  n«yUim  with  over  tioo  Inmnlca.  Innoccnzo 
(■'riiiKuiTl  tlnnoiTnso  dn  Imola),  a  pointer  of  the  Bolognese 
Mi'html  (1404  1540).  wuB  native  of  Imola.  and  two  of  his  works 
«re  itrmervml  In  Ihc  I'alaMU  del  Comune,  The  Madonna  del 
I'irnlelli).  i  m,  outside  the  town  to  the  N.W.,  is  in  the  early 
KrnnlNtnnvp  style  (14^8);  the  rani)>Bnile  was  |>rol>ably  built 
(ntm  llrMmMitte's  plans  In  ijoA. 

The  niu'ient  l-'iirum  r«rne)il,  a  station  on  the  Via  Aemitia, 
Is  Mtld  by  rTtidentlti*.  writing  In  the  5th  century  a.d.,  to  have 
hi-rn  fnuitded  by  i^ulUt  but  the  fact  that  it  belonged  to  the 
IrihHS  l\>Hh}  shwwik  that  It  already  txwsessed  Roman  dtixenship 
IwtHTe  the  Siwtnl  war.  In  Inter  times  we  hear  little  of  it;  Martial 
imMliilml  his  lhirvlb<.wk  of  opigrania  while  he  was  there.  In  the 
l.onitMTil  |ktuhI  the  name  Imulos  l>cttins  to  appear.  In  i4>'^. 
after  a  vhe^ueml  hlM»r>'.  the  town  came  into  the  possession 
ot  li!r\\Umo  Kiarlo,  lont  of  Korll.  asthet)owr>>othiswifeCaterina 
Sl\tr*a,  and  was  InixtrtHtrated  with  the  States  of  the  Church  by 
fscwr  Itt^rgia  in  ijoo, 

IMP  ^l).  Kit)t.  tw/«i,  a  itraft ,  shixil :  the  \-erb  impiim  is  cognate 
with  tier,  imfyn,  to  gt»ft.  In«K-ulate.  and  the  Ft.  ftUfr;  the 
ultimate  tw^it  is  tm>lMltl,v  the  tir.  tfi^'<Hi>.  to  implant,  cf. 
I#)«tf«t.  etxgranntV  oTfyinall.v  a  dip  or  shoot  of  a  plant  or  tree 
wji^l  (or  irntlit^.  This  ww  is  s*en  in  Chau«?er  t/V»rf,>jf(t«-  ft*  ihr 
JUv*t'x  i\t.V,  r»S\  "  tX  iWWe  tww  ther  (>Hnen  wreviiied  ympes," 
IV  \Trh  "  to  imp  "  i«  the  swnse  of  "  to  (tr»(t  "  was  espedoily 
U!tv\l\M  theitTatiincit((ealhrrs«>n  to  thewinf^v^afak'onorhawk 
to  reiilaw  tii\4.en  or  damaiKvl  )k|itnM|re.  an«1  is  frequenil}-  used 
wet«|thv«Ttv-att>\  Ufc.e"  »-iow,"  "  intp  "  was  till  the  i;th  omtury 
»wvl  v>*  *  menxWf  «.»(  a  (»mil>-.  esHWr-isllj-  of  high  rank,  hence 
v^tte«ftK\l*»e\iui\-*le«tio"\'hiM."  The.VrtcKitjsiJifcfH.Ji.-MJrv 
t)Htttt«  an  tfstiAfth  \l<i.^^  in  the  Bcaurhomp  cImixJ  al  Warwick. 
"  Heere  rwlrth  the  Uylj-  of  the  «t»t4r  Intpe  Roh«t  of  Dudley 
,  ,  ftww  »v[  Ki*<-rt  Krte  \»f  (.ex-x-wier."  The  current  use  o* 
th»-  wx^tvl  Iv*  a  snvdl  ilc\il  vie  mi>*hie\\>us  sprite  is  due  10  ihe 
eM^vwJnww  "  i»M>  \\(  Sutan.  or  »sf  the  Je\il  or  of  hcil."  in  the 
noww »«  "  »-h»M  of  exSl,"  l\  w«s  ihw*  partkulsriy  «rf>))eJ  to  the 
vWnhMVt  wq-nyxSiM  to  tw  the  "  f*m;har  "  s^iinss  I'll"  wiicSrs. 

IHPJtniaiSt  tm  KMAn.v.  «  p«us  ^^f  amr.aal  iir  Kmr.iAl  hee^ 
»-nwi)nw«  h«\\«»iTW  »Jitut*y,  v-h»e^  Mti^vs  \V"  ihe  mivint^ns 
\H  trv'H'**!  ,\»*  »»«i  Atrii-*,  V»ut  ol**  fvon,)  «-kWj-  diaT:b*;:ed 
(U  iSe  wi«th  t<«-,|>e«;e  »L>ise  *».l !«  S.*«;h  A;nc*-  TV  cv'wwsi. 
»>iKh  *t>C  l^f,'*'-  >v^»>^*.  pi»*-  *■■*  wiste  »ftd  iVlco  iiv>w>\  ore 
>(NHW\t  aUKi  xwwkkUt  ;s  \v»  a:>d  K^kk  ia  :V  )»f~uil$v  TV 
iM!W  w  A-^xipit  l^wii  tV  t*vt  itui)  ihe  9ert;~Twl  wi»e«  lij*  ■ 
A'P.^Miilpr!  'V-  *e<*  ^^  tV  <>»«v  Mr*r«:K>«  »s^-.  vvtiaf  vv  ;!* 

^xv-c,*.-*;   hv^'i'  *-..V  jv.!,-*  sv«>rr!i.  is  j'tn-^iv'-  mi"*:  i»  kms;  ' 

yv  ■•,^3e  ft,-«w^  a  lv**i»>»s  «¥vni«..  w  .-wrr.-sv-tt  -.r.  F^-^frlATs^  *s  a 

xV'vwwvNu  jUiMt.*  x--'  (rsTv>Mti^  a  ""v^.-i.-s.-^n;  Aj.r.sttl  is  «  3vir:'oe 
y*  ^-v^* .  V;  js  ,^■^.-  ,-^  ,  K'  Os'^-K-si  ,x  *if-i-r->f^  »tv-,  »i;3:^T  ■fv-«(e* 

*%-.  ,\    ,NN"-„\»  J.  \V->   VASV    O.    .   X1.J.-C1        ^    ,<11.  .^..   «  >4,T<,-!S,t!Iie 

;Vv-,    »    *^-4.l,-^,^    1.-«v:>.  * -J .  At  .-v  ,"j  r.r.  Ml;  »<•*>;:,>  fK**^ 

.1^^-.H■  ,1  .-^fv-;*-  ,v^  -w-  '.J  ,-Xj:  ■■•tvc,„T-  -.- rr.:i:T^>t. 
^■.  V.'-  «.■•  -,'■  *s  vv«  W'^'^.y ',v-rr  ,■»  -i.-'v.-j^  ni7;.i.T»PL:i.Tx 
.^^■s\^■^-f  j,i'   '■■^  .' •■  ;-.     i  ■■•iv»     V  H,-as«  .-c  C.-nr.Ki.-.is 

js  V>      •.■■T    ^   fv  ,-1     J      t  n-i,—     ,  -       -r    S.-  r^  !i— V-    >     'i:-:'-.!.. 


ment,  the  mover  is  ordered  to  proceed  to  the  bar  of  the  House 
of  Lords,  and  there  impeach  the  accused  "  is  the  name  of  the 
House  of  Commons,  and  of  all  the  Commons  of  the  United 
Kingdom."  The  charges  are  formulated  in  articles,  to  each  of 
which  the  accused  maydeliverawrittenanswer.  The  prosecution 
must  confine  itself  to  the  charges  contained  in  the  articles,  though 
further  articles  may  be  adhibited  from  time  to  time.  The 
Commons  appoint  managers  to  conduct  the  prosecution,  but 
the  whole  House  in  committee  attends  the  trial.  The  defendant 
may  appear  by  counsel.  The  president  of  the  House  of  Lords 
is  the  lord  high  steward,  in  the  cose  of  peers  impeached  for  high 
treason;  in  other  cases  the  lord  chancdlor.  The  hearing  take? 
place  as  in  an  ordinary  trial,  the  defence  being  tdlowed  to  call 
witnesses  if  necessary,  and  the  prosecution  having  a  right  of 
reply.  At  the  end  of  the  case  the  president  "  puts  to  each  peer, 
Ix^nning  with  the  junior  baron,  the  questions  upon  the  first 
article,  whether  the  accused  be  guilty  of  the  crimes  charged 
therein.  Each  peer  in  succession  rises  in  his  place  when  the 
question  is  put,  and  standing  uncovered,  and  laying  his  ri^t 
hand  upon  his  breast,  answers,  '  Guilty '  or  '  Not  guilty,'  as  the 
case  may  be,  '  upon  my  honour.'  Each  article  is  proceeded 
with  separately  in  the  same  manner,  the  lord  hi^  steward 
giving  his  own  opinion  the  last  "  (May's  ParliamtaUary  Practice, 
c.  xxiii.).  Should  the  accused  be  found  guilty,  judgment  follows 
if  the  Commons  move  for  it,  but  not  otherwise.  Tlw  Cwnmons 
thus  retain  the  power  of  pardon  in  their  own  hands,  and  this 
right  tbey  have  in  sei,-efal  coses  expressly  daimed  by  resolution, 
declaring  that  it  b  not  parliamentary  for  thdr  kwdships  to  give 
judgment  "  until  the  same  be  first  demooded  by  this  House." 
Spiritual  peers  ocoipy  an  anomalous  position  in  the  trial  of 
peers,  as  not  being  themsdvcs  ennobled  in  blood;  on  the  im- 
peochment  of  Donhy  it  was  dedaied  by  Ihe  Lords  that  Spiritual 
peers  have  tbe  right  to  stay  and  sit  during  proccxdings  for 
irrq>eachmatt.  but  it  is  customar)-  for  them  to  Kiibdnw  befon 
judgmoit  is  gi^Tn.  NiteriDg  a  protest  *'  saving  to  themselves 
and  their  successors  all  socfa  rights  in  judicature  as  they  have 
by  law,  atkd  by  right  ought  to  have."  An  impeadunou.  unlike 
other  porlionentar)-  proceedinffk  is  tkot  inmruptcd  by  proroga- 
tii>n,  nor  cvvn  by  dtssoluUon.  Praccedia^  in  the  House  oc 
Commons  pr^minary  to  an  impeachment  arc  subject  to  the 
otxlinarv  niles.  and  in  the  Warren  Hastings  case  an  act  waspaaed 
to  ivevent  the  prehminary  proceeding  from  disco3-.i3uancB  by 
pivtfogaiktfi  and  dissolution.  A  roval  paidon  canaat  he  pteaded 
in  bar  of  an  impeadunou.  though  ii  i»  wi  :iiin  ;he  myal  pntu^ij  vc 
!o  pardon  after  the  lords  hawe  prooociaoed  jalgmcnt .  Tbepoiai 
was  rui«<d  in  the  ose  01  the  earl  oi  Daaby  in  1674.  and  the  ra> 
was  druliy  »«UmI  by  the  A<X  oi  Set^kment.  Posaos  tosai 
fr,^ty  on  impea,^iaest  may  be  icpdewd  or  panxKKid  iikc  <xiie7 
ivisvicts.  Iispta^aaeat  will  fie  agwnss  all  kiais-  at  nrfTirT  aal 
stt^kiemnanocT^  and  against  oceniers  of  all  rants  In  ibe  cai« 
Oi  SisioE  or  B<K3ciiu.  tncd  be(>xc  tV  Hoaae  <i  Lncds  in  t3j=. 
tbe  HyN±<«  iSMiated  ~  tbat  ihe  jixijsnen:  be  not  dnvm  i=» 
I  iiMjiii  or  o?^iit<;'3fac  in  dme  tf  OHoe.  vkeniby  ;!k  sud  peers 
Buy  be  ii^a^pK  ben»it<tr  :o  rsi^ie  ocbos  tbax  tbeir  peecv^ 
ft-oca  wiii  ElfciKOoe  ani  .-ci«s.k»**i:L:«»Tt>i -Jis:  -  a  iosEniancx 

Vc:  oc^c^  Jcc  ti^i  n3iOe!ae»Tic<=».~  La  ti>e  caise  tA  tjiwxrA 
F:;jitrrsii  :^^5.  lie  K>-«Be  vX  C^E^was i=  aas»ier  ;* a  imblu- 
:xa  (-c  :V  LtY-is  snspen^og  iV  aipta.'^.TnaaL.  otdianed  k.  i* 


K.its*  .■£  Lic-is  tas  a:  rca.-^-"*  T«»pii»i  tie  :ifi:  «  Ae 
v\MK».-ats  :.'  i3J5**.-i  »^-aE»ewr  ucy  wHL     Tie  p::«af.=isv 

*irrM  HiscTjcs    ;-S^:-;?;  aai  I-tc  Ws."-j;    ;>ot     iuc  ut 
CTS!nrcTssr;£  i.;:rTr.^T«:  ■we?  maae  i'y  T^:aaasC  Ais^rr  t^  nroeari 
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of  that  control  which  the  Commons  had  obtained  under  Richard 
II.  and  the  Lancastrian  kings,  and  partly  from  the  preference 
the  Tudor  princes  had  given  to  biils  of  attainder  or  pains  and 
penalties  nhen  they  wished  to  turn  the  arm  of  parliament  against 
an  obnoxious  subject."  Revived  in  the  reign  of  James  I.,  it 
became  an  instrument  of  parliamentary  resistance  to  the  crown, 
and  it  was  not  unfrequently  resorted  to  in  the  first  three  reigns 
after  the  Revolution. 

In  the  United  States  the  procedure  of  impeachment  both  in 
the  national  and  in  almost  aJl  of  the  state  governments  is  very 
similar  to  that  described  above.  The  national  constitution 
prescribes  that  the  House  of  Representatives  "  shall  have  the 
sole  power  of  impeachment  "  and  that  "  the  Senate  shall  have 
the  sole  power  to  try  all  impeachments."  The  House  appoints 
managers  to  conduct  the  prosecution  at  the  bar  of  the  Senate,  and 
the  vote  of  the  Senate  is  taken  by  putting  the  question  separately 
to  each  member,  who,  during  the  trial,  must  be  on  oath  or  affirma- 
tion. In  ordinary  cases  the  president  or  president  pro  tempore  of 
the  Senate  presides,  but  wben  the  president  of  the  United  States 
is  on  trial  the  presiding  officer  must  be  the  chief  justice  of  the 
United  States  Supreme  Court,  A  two-thirds  vote  is  necessary  for 
conviction.  The  president,  vice-president  or  any  dvil  officer  of 
the  United  States  may  be  impeached  for  "  treason,  bribery  or 
other  high  crimes  and  misdemeanours,"  and  if  convicted,  is  re- 
moved from  office  and  may  be  disqualified  for  holding  any  office 
under  the  government  in  future.  The  officer  after  removal  is  abo 
"  liable  and  subject  to  indictment,  trial,  judgment  and  punish- 
ment, according  to  law."  The  term  "  dvil  officers  of  the  United 
States  "  has  been  construed  as  being  inapplicable  to  members  of 
the  Senate  and  the  House  of  Representatives.  The  president's 
pardoning  power  does  not  extend  to  officers  convicted,  on  im- 
peachment, of  offences  against  the  United  States.  Since  the 
organization  of  the  Federal  government  there  have  been  only 
eight  impeachment  trials  before  the  United  States  Senate,  and  of 
these  only  two — the  trials  of  Judge  John  Pickering,  a  Federal 
District  judge  for  the  District  of  New  Hampshire,  in  1803,  on  a 
charge  of  making  decisions  contrary  to  law  and  of  drunkenness 
and  profanity  on  the  bench,  and  of  Judge  W.  H.  Humphreys, 
Judge  of  the  Federal  District  Court  of  Tennessee,  in  1863,  on  a 
charge  of  making  a  secession  speech  and  of  accepting  a  judicial 
position  under  the  Confederate  Government— resulted  in  convic- 
tions. The  two  most  famous  cases  are  those  of  Justice  Samuel 
Chase  of  the  United  States  Supreme  Court  in  1805,  and  of  Presi- 
dent Andrew  Johnson,  the  only  chief  of  the  executive  who  has 
been  impeached,  in  1868.  There  is  a  conflict  of  opinion  with  re- 
gard to  the  power  of  the  House  to  impeach  a  Federal  officer  who 
has  resigned  his  office,  and  also  with  regard  to  the  kind  of  offences 
for  which  an  officer  can  be  impeached,  some  authorities  maintain- 
ing that  only  indictable  offences  warrant  impeachment,  and  others 
that  impeachment  is  warranted  by  any  act  highly  prejudicial 
to  the  public  welfare  or  subversive  of  any  essential  principle 
of  government.  The  latter  view  was  adopted  by  the  House  of 
Representatives  when  it  impeached  President  Jolinson. 

IMPERIAL  CHAUBER  {Reichskammergerichl),  the  supreme 
judicial  court  of  the  Holy  Roman  Empire,  during  the  period 
between  1495  and  the  dissolution  of  the  Empire  in  1806.  From 
the  early  middle  ages  there  had  been  a  supreme  court  of  justice 
for  the  Empire — the  Hofgerichi  (or  curia  imperatoris,  asit  were), 
in  which  the  emperor  himself  presided.  By  his  side  sat  a  body 
of  assessors  ( Urlheiisfinder),  vho  must  be  at  least  seven  in  number, 
and  who  might,  in  solemn  cases,  be  far  more  numerous,'  the 
assessors  who  acted  varying  from  time  to  time  and  from  case 
to  case.  The  Hofgericht  was  connected  with  the  person  of  the 
emperor;  it  ceased  to  act  when  he  was  abroad;  it  died  with 
his  death.  Upon  bim  it  depended  for  its  efficiency;  and  when, 
in  the  isth  century,  the  emperor  ceased  to  command  respect, 
his  court  lost  the  confidence  of  lus  subjects.  The  dreary  reign 
of  Fredetick  HI.  administered  its  deathblow  and  after  1430 
it  ceased  to  sit.     Its  place  was  taken  by  the  Kammergerkht, 

'  For  instance,  all  the  members  of  the  diet  might  serve  as  Urtheils- 
finder  in  a  case  like  the  condemnation  of  Henry  tne  Lion,  duke  of 
Saxony,  in  the  i3th  century. 


which  appeared  side  by  side  with  the  Hofgericht  from  1415,  and 
after  1450  replaced  it  altogether.  The  king  (or  his  deputy) 
still  presided  in  the  Kammergericht  and  it  was  still  his  persoiia! 
court;  but  the  members  of  the  court  were  now  officials — the 
consiliarii  of  the  imperial  avia  (or  Kammer,  whence  the  name 
of  the  court).  It  was  generally  the  legal  members  of  the  council 
who  sat  in  the  Kammergericht  (see  under  Aulic  Council); 
and  as  they  were  generally  doctors  of  civil  law,  the  court  which 
they  composed  tended  to  act  according  to  that  law,  and  thus 
contributed  to  the  "  Reception  "  of  Roman  law  into  Germany 
towards  the  end  of  the  15th  century.  The  old  Hofgericht  had 
been  filled,  as  it  wtxe,  by  amateurs  (provided  they  knew  some 
law,  and  were  peers  of  the  person  under  trial),  and  it  had  acted 
by  old  customary  law;  the  Kammergericht,  on  the  contrary,  was 
composed  of  lawyers,  and  it  acted  by  the  written  law  of  Rome. 
Even  the  Kammergericht,  however,  fell  into  disuse  in  the  later 
years  of  the  reign  of  Frederick  HI. ;  and  the  creation  of  a  new 
and  efficient  court  became  a  matter  of  pressing  necessity,  and 
was  one  of  the  most  urgent  of  the  reforms  which  were  mooted 
in  the  rdgn  of  Maximilian  I. 

This  new  court  was  eventually  created  in  1495;  and  it  bore 
the  name  of  ReUhskanimergerichi,  or  Imperial  Chamber.  It 
was  distinguished  from  the  old  Kammergericht  by  the  essential 
fact  that  it  was  not  the  personal  court  of  the  emperor,  but  the 
official  court  of  the  Empire  (or  Reich — whence  its  name).  This 
change  was  a  natural  result  of  the  peculiar  character  of  the  move- 
ment of  reform  wliich  was  at  this  time  attempted  hy  the  electors, 
under  the  guidance  of  Bertold,  elector  of  Mainz.  Their  aim 
was  to  substitute  for  the  otd  and  personal  council  and  court 
appointed  and  controlled  by  the  emperor  a  new  and  official 
council,  and  a  new  and  official  court,  appointed  and  controlled 
by  the  diet  (or  rather,  in  the  uldmate  resort,  by  the  electors). 
The  members  of  the  Imperial  Chamber,  which  was  created  by 
the  diet  in  1495  in  order  to  serve  as  such  a  court,*  were  therefore 
the  agents  of  the  Empire,  and  not  of  the  emperor.  The  emperor 
appointed  the  president;  the  Empire  nominated  the  assessors, 
or  judges.'  There  were  originally  sixteen  assessors  (afterwards, 
as  a  rule,  eighteen) :  half  of  these  were  to  be  doctors  of  Roman 
law,,^hile  half  were  to  be  knights;  but  after  1555  it  became 
necessary  that  the  latter  should  be  learned  in  Roman  law, 
even  it  they  had  not  actually  taken  thdr  doctorate. 

Thus  the  Empire  at  last  was  possessed  of  a  court,  a  court 
resting  on  the  enactment  of  the  tUet,  and  not  on  the  emperor's 
will;  a  court  paid  by  the  Empire,  and  not  by  the  emperor; 
a  court  resident  in  a  fixed  place  (until  1693,  Spires,  and  after*- 
wards,  from  1693  to  1806,  Wetzlar),  and  not  attached  to  the 
emperor's  person.  The  original  intention  of  the  court  was  that 
it  should  repress  private  war  {Pehde),  and  maintain  the  public 
peace  {Landfritde),  The  great  result  which  in  the  issue  it  served 
to  achieve  was  the  final  "Reception"  of  Roman  law  as  the 
common  law  of  Germany.  That  the  Imperial  Chamber  should 
itself  administer  Roman  law  was  an  inevitable  result  of  its  com- 
position; and  it  was  equally  inevitable  that  the  composition 
and  procedure  of  the  supreme  imperial  court  should  be  imitated 
in  the  various  states  which  composed  the  Empire,  and  that 
Roman  law  should  thus  become  the  local,  as  it  was  already 
the  central,  law  of  the  land. 

The  province  of  the  Imperial  Chamber,  as  it  came  to  be 
gradually  defined  by  statute  and  use,  extended  to  breaches  of 
the  public  peace,  cases  of  arbitrary  distraint  or  imprisonment, 
pleas  which  concerned  the  treasury,  violations  of  the  emperor's 
decrees  or  the  laws  passed  by  the  diet,  disputes  about  property 
between  immediate  tenants  of  the  Empire  or  the  subjects  of 
different  rulers,  and  finally  suits  against  immediate  tenants  of 
the  Empire  (with  the  exception  of  criminal  charges  and  matters 
relating  to  imperial  fiefs,  which  went  to  the  Aulic  Council).     It 

'The  attempt  to  create  a  new  and  official  council  ultimately 
failed. 

'  More  exactly,  the  emperor  nominates,  accordii^  to  the  regular 
usage  of  later  times,  a  certain  number  of  members,  partly  as  emperor, 
and  partly  as  the  sovereign  of  his  hereditary  estates;  while  the 
rest,  who  form  the  majority,  are  nominated  partly  by  the  electors 
and  partly  by  the  six  ancient  circles.  '~' 
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had  also  cognizance  in  cases  of  refusal  to  do  justice;  and  it  acted 
as  a  court  of  appeal  from  territorial  courts  in  civil  and,  to  a  small 
extent,  in  criminal  cases,  though  it  lost  its  competence  as  a  court 
of  appeal  in  all  territories  which  enjoyed  a  priviUgium  dt  non 
appiUando  (such  as,  e.g.  the  territories  of  the  electors).  The 
business  of  the  court  was,  however,  badly  done;  the  delay  was 
intenninable,  thanks,  in  large  measure,  to  the  want  of  funds, 
which  prevented  the  maintenance  of  the  proper  number  of  judges. 
In  all  its  business  it  suffered  from  the  competition  of  the  Aulic 
Council  {q.v);  for  that  body,  having  lost  all  executive  com- 
petence after  the  i6th  century,  had  also  devoted  itself  exclusively 
to  judicial  work.  Composed  of  the  personal  advisers  of  the 
emperor,  the  Aulic  Council  did  justice  on  his  behalf  (tbe  erection 
of  a  court  to  do  justice  for  the  Empire  having  left  the  emperor 
still  possessed  of  the  right  to  do  justice  for  himself  through 
his  coiuiiurii);  and  it  may  thus  be  said  to  be  the  descendant 
of  theoldKammergericht.  The  competition  between  the  Aulic 
Council  and  the  Imperial  Chamber  was  finally  regulated  by 
the  treaty  of  Westphalia,  which  laid  it  down  that  the  court 
which  first  dealt  with  a  case  should  alone  have  competence  to 
pursue  it. 

See  R.  Schr6der,  Lthrbuch  lUr  deutsctun  Reekisgeschichte  (Leipzig, 
1904) ;  J.  N.  Harpprecht,  Slaatsarchiv  des  RetchskammergenclUs 
(1757-17S5);  aad  G.  Stobbe.  Reichihofgerichl  und  Reichskammer- 
lerKkt  (L^piig;,  1878).  (E.  Br.) 

IMPBRIAl  CITIES  OR  TOWNS,  the  usual  English  translation 
of  Reickssiadte,  an  expression  of  frequent  occurrence  in  German 
history.  These  were  cities  and  towns  subject  to  no  authority 
except  that  of  the  emperor,  or  German  king,  in  other  words 
tbey  were  immediate ;  the  earliest  of  them  stood  on  the  demesne 
land  of  tbeir  sovereign,  and  they  often  grew  up  around  his 
palaces.  A  distinction  was  thus  made  between  a  Sachsstadt 
and  a  Landstadt,  the  latter  being  dependent  upon  some  prince, 
not  upon  the  emperor  direct.  The  term  FreU  Reickssladi,  which 
is  sometimes  used  in  the  same  sense  as  Reickssladi,  is  rightly 
only  applicable  to  seven  cities,  Basel,  Stiassburg,  Spires,  Worms, 
Mainz,  Cologne  and  Regensburg.  Having  freed  themselves 
from  the  domination  of  their  ecclesiastical  lords  these  called 
themselves  FreisUidU  and  in  practice  their  position  was  in- 
distinguishable from  that  of  the  Reicksslddle. 

In  the  middle  ages  many  other  places  won  the  coveted  position 
of  a  Reichuladt.  Some  gained  it  by  gift  and  others  by  purchase ; 
some  won  it  by  force  of  arms,  others  usurped  it  during  times 
of  anarchy,  while  a  number  secuied  it  through  the  extincrion 
of  dominant  families,  like  the  Hohenstaufen.  There  were  many 
more  free  towns  in  southern  than  in  northern  Germany,  but 
tbeir  number  was  coatinually  fluctuating,  for  their  liberries 
were  lost  much  more  quickly  than  they  were  gained.  Mainz 
was  conquered  and  subjected  to  the  archbishop  in  1463.  Some 
fite  towns  fell  into  the  hands  of  various  princes  of  the  Empire 
and  others  placed  themselves  voluntarily  under  such  protection. 
Some,  like  Donauwftrth  in  1607,  were  deprived  of  their  privileges 
by  the  emperor  on  account  of  real,  or  supposed,  offences,  while 
others  were  separated  from  the  Empire  by  conquest.  In 
1648  Besanson  passed  into  the  possession  of  Spain,  Basel 
had  already  thrown  in  its  lot  with  the  Swiss  confederation, 
while  Strassburg,  Colmar,  Hagenau  and  others  were  seized  by 
Louis  XIV. 

Meanwhile  the  free  towns  had  been  winning  valuable  privileges 
in  addition  to  those  which  they  already  possessed,  and  the 
wealthier  among  them,  like  LUbeck  and  Augsburg,  weie  practi- 
cally imperia  in  imperio,  waging  war  and  making  peace,  and 
ruling  tbcar  people  without  any  out^de  interference.  But  they 
had  also  learned  that  union  is  strength.  They  formed  alliances 
among  themselves,  both  for  offence  and  for  defence,  and  these 
StSdUbUnde  had  an  important  influence  on  the  course  of  German 
history  in  the  14th  and  15th  centuries.  These  leagues  were 
frequently  at  war  with  the  ecclesiastical  and  secular  potentates 
of  their  district  and  in  general  they  were  quite  able  to  hold  their 
own  in  these  quarrels.  The  right  of  the  free  towns  to  be  repre- 
sented in  the  imperial  diet  was  formally  recognized  in  1489,  and 
about  the  same  time  they  divided  themselves  into  two  groups. 


or  benches,  the  Rhenish  and  the  Swabian.  By  the  peace  of 
Westphalia  in  1648  they  were  formally  constituted  as  the  third 
college  of  the  diet.  A  list  drawn  up  in  1412  mentions  75  free 
cities,  another  drawn  up  in  rsii  mentions  84,  but  at  the  time 
of  the  French  Revolution  the  number  had  decreased  to  51.  At 
this  time  the  Rhenish  free  cities  were:  Cologne,  Aix-Ia-Chapelle, 
Liibeck,  Worms, Spires,  FraDkfort-on-the-Main,Goslar,  Bremen, 
Hamburg,  Mflhlhausen,  Nordhausen,  Dortmund,  Friedberg  and 
Wetzlar.  The  Swabian  free  cities  were:  Regensburg,  Augsburg, 
Nuremberg,  Ulm,  Esalingen,  Reutlingen,  Nordlingen,  Rothen- 
burg-on-the-Tauber,  Schwabisch-Hall,  Rottweil,  Ueberlingen, 
Heilbronn,  Memmingen,  Gmlind.Dinkelsbilhl,  Lindau,  Biberach, 
Ravensburg,  Schweinfurt,  Kempten,  Windsheim,  Kaufbeuem, 
Weil,  Wangen,  Isny,  PfuUendorf ,  OSenburg,  Leutkirch,  Wimpfen, 
Weisaenburg,  Giengcn,  Gengenl>ach,  Zell,  Buchorn,  Aalen, 
Buchau  and  Bopfingen.  But  a  large  proportion  of  them 
had  as  little  claim  to  their  exceptional  positions  as  the  pocket 
boroughs  of  Great  Britain  and  Ireland  had  before  the  passing  of 
the  Reform  BUI  of  1832. 

By  tbe  peace  of  Lun£ville  in  iSoi  Cologne,  Aix-Ia-Chapelle, 
Worms  and  Spires  were  taken  by  France,  and  by  the  decision 
of  the  imperial  deputation  of  1S03  six  cities  only:  Hamburg, 
LUbeck,  Bremen,  Augsburg,  Frankfort -on-Main  and  Nuremberg, 
were  allowed  to  keep  their  Reicksjreiheit,  or  in  other  words  to 
hold  directly  of  the  Empire.  This  number  was  soon  further 
reduced.  On  the  dissolution  of  the  Empire  in  1806  Augsburg 
and  Nuremburg  passed  under  the  sovereignty  of  Bavaria,  and 
Frankfort  was  made  the  seat  of  a  duchy  for  Karl  Theodor  von 
Dalberg,  elector  and  archbishop  of  Mainz,  who  was  appointed 
prince  primate  of  the  Confederation  of  the  Rhine.  When  the 
German  Confederation  was  established  in  1815  Hamburg, 
LUbeck,  Bremen  and  Frankfort  were  recognized  as  free  cities, 
and  the  first  three  hold  that  position  in  the  modem  German 
empire;  but  Frankfort,  in  consequence  of  the  part  it  took  in 
the  war  of  1866,  lost  its  independence  and  was  annexed  by 
Prussia. 

In  the  earUer  years  of  their  existence  the  free  dties  were  under 
the  jurisdiction  of  an  imperial  officer,  who  was  called  the 
Reicksvogl  or  imperial  advocate,  or  sometimes  the  Reichsschtill- 
heiss  or  imperial  procurator.  As  time  went  on  many  of  the 
dties  purchased  the  right  of  filling  these  offices  with  their  own 
nominees;  and  in  several  instances  the  imperial  authority  fell 
practically  into  desuetude  except  when  it  was  stirred  into  action 
by  peculiar  circumstances.  The  internal  constitution  of  the 
free  dties  was  organized  after  no  common  model,  although 
several  of  them  bad  a  constitution  drawn  up  in  imitation  of 
that  of  Cologne,  which  was  one  of  the  first  to  assert  its 
independence. 

For  the  history  of  the  free  dties,  see  T.  J.  Moser,  Reichsst3dlisches 
Handbuch  CTUbm^en,  1732);  D.  HELnlein,  Anmerkunmi  iiber  die 
Gesehickle  der  Retchsstadte  (Ulm.  1775);  A.  Wendt,  Besc}ireihHHt 
der  kaiserlicheti  freien  Reichsstddle  (Leipzig,  1804);  G.  W.  Hugo, 
Die  MediaiiHrung  der  dettischen  Reicksstddie  (CarUruhe,  1818);  G. 
Waitz,  Dtuische  Verfassungsgesckichie  (Kiel,  1844  fol.);  G.  L.  von 
Maurer,  Geickichte  der  SladUverfassung  in  Deulichiand  (Erlangen, 
I86&-187I) ;  W.  Arnold,  VerfassurigsgesckieUe  der  deutschen 
Freutddte  (Gotha,  1854);  P.  Brttlcke,  Die  Eniviciidang  der  Reiehs- 
ilandscha/t  der  StUdte  (Hamburg,  1881) ;  A.  M.  Ehrentraut,  Uitier- 
suchungen  Ober  die  Frage  der  Frei-  und  Rmchsstddte  (Leipzig,  1902); 
andS.  Rietschel,  Unlersuehungeniur GescXickle der deulschenSladtuer- 
fassung  (Ldpzig,  1905).   See  also  the  article  CoUHtma.  (A.  W.  H.*) 

WPEY,  SIR  EUJAH  (1732-1809),  chief  justice  of  Bengal, 
was  horn  on  the  13th  of  June  1732,  and  educated  at  West- 
minster with  Warren  Hastings,  who  was  his  intimate  friend 
throughout  life.  In  1773  he  was  appointed  the  first  chief  justice 
of  the  new  supreme  court  at  Calcutta,  and  in  1775  presided  at 
the  trial  of  Nuncomar  (q.v.)  for  forgery,  with  which  his  name 
has  been  chiefly  connected  in  history.  His  impeachment  was 
unsuccessfully  attempted  in  the  House  of  Commons  in  1787, 
and  he  is  accused  by  Macaulay  of  conspiring  with  Hastings  to 
mit  a  judicial  murder;  but  the  whole  question  of  the  trial 
of  Nuncomar  ^as  been  examined  in  detail  by  Sir  James  Fitzjames 
Stephen,  who  states  that  "  no  man  ever  had,  or  could  have,  a 
fairer  trial  than  Nuncomar,  and  Impey  in  particular  behave 
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with  absolute  fairness  and  as  much  iDdulgence  as  was  compatible 
with  his  duty." 

SeeE.  B,  Impey.Sir  Ei4jakImpeyUS46);  ani  Sir  James  Stephen, 
Tkt  Story  oj  Nuncoiaar  and  Ike  Impeachment  of  Sir  EUjak  tmpey 

(1885). 

IHPHAL,  the  capital  of  the  state  of  Manipur  {q.v.)  in  eastern 
Bengal  and  Assam,  on  the  north-cast  frontier  of  India,  situated 
at  the  confluence  of  three  rivers.  Pop.  (1901}  67,903.  It  is 
really  only  a  cotlection  of  villages  buried  amid  trees,  with  a 
clearing  containing  the  palace  of  the  raja,  the  cantonments,  and 
the  houses  of  the  few  European  residents. 

mPLBMEHT  (Lat.  implementum,  a  filling  up,  from  implere, 
to  fill),  in  ordinary  usage,  a  tool,  especially  in  the  plural  for  the 
set  of  tools  necessary  for  a  particular  trade  or  for  completing  a 
particular  piece  of  work  (see  Tools).  It  is  also  the  most  general 
term  applied  to  the  weapons  and  tools  that  remain  of  those 
used  by  primitive  man.  The  Late  Lat.  imflemenlum,  more 
usually  in  the  plural,  impUmenta,  was  used  for  all  the  objects 
necessary  to  stock  or  "  fill  up  "  a  house,  farm,  &c.;  it  was  thus 
applied  to  furniture  of  a  house,  the  vestments  and  sacred  vessels 
of  a  church,  and  to  articles  of  clothing,  &c.  The  transition  to 
the  necessary  outfit  of  a  trade,  &c.,  is  easy.  In  its  original 
Latin  sense  of  "  filling  up,"  the  term  siUTrives  in  Scots  law, 
meaning  full  performance  or  "  fulfilment  "  of  a  contract,  agree- 
ment, &c.;  "  to  implement  "  is  thus  also  used  in  Scats  law  for 
to  carry  out,  perform. 

IHPLUVIUH,  the  Latin  term  for  the  sunk  part  of  the  floor 
in  the  atrium  of  a  Greek  or  Roman  house,  which  was  contrived 
to  receive  the  water  passing  through  the  compluvium  {q.v.)  of 
the  roof.  The  impluvium  was  generally  in  marble  and  sunk 
about  a  foot  below  the  floor  of  the  atrium. 

IMPOSITION  (from  Lat.  imponere,  to  place  Or  lay  uDon),  in 
ecclesiastical  usage,  the  "  laying  on  "  of  hands  by  a  bishop  at 
the  services  of  confirmation  and  ordination  as  a  sign  that  some 
special  siHritual  gift  is  conferred,  or  that  the  recipient  is  set  apart 
for  some  special  service  or  work.  The  word  is  also  used  of  the 
levying  of  a  burdensome  or  unfair  tax  or  duty,  and  of  a  penalty, 
and  hence  is  applied  to  a  punishment  task  given  to  a  schoolboy. 
From  "  impose  "  in  the  sense  of  "  to  pass  off  "  on  some  one, 
imposition  means  also  a  trick  or  deception.  In  the  printiog 
trade  the  term  is  used  of  the  arrangement  of  pages  of  type  in 
the  "  forme,"  being  one  of  the  stages  between  comjwsing  and 
printing. 

INPOST  (through  the  O.  Fr.  from  Lat.  imposUum,  a  thing 
laid  upon  another;  the  modern  French  is  impdt),  a  tai  or  tribute, 
and  particularly  a  duty  levied  on  imported  or  exported  mer- 
chandise (see  TAXAnoN,  Custohs  Dtoiss,  Exase,  &c.).  In 
architecture,  "  impost  "  (in  German  Kaempfer)  is  a  term  applied 
in  Italian  to  the  doorpost,  but  in  English  restricted  to  the  upper 
member  of  the  same,  from  which  the  arch  springs.  This  may 
either  be  in  the  same  plane  as  the  atch  mould  or  projecting  and 
forming  a  plain  band  or  elaborately  moulded,  in  which  case  the 
mouldings  are  known  as  impost  mouldings.  Sometimes  the 
complete  entablature  of  a  smaller  order  is  employed,  as  in  the 
case  of  the  Venetian  or  Palladian  window,  where  the  central 
opening  has  an  arch  resting  on  the  entablature  of  the  pilasters 
which  flank  the  smaller  window  on  each  side.  In  Romanesque 
and  Gothic  work  the  capitals  with  their  abaci  take  the  place  of 
the  impost  mouldings. 

IHPOTENCE  (Lat.  impotenOa,  want  of  power),  the  term  used 
in  law  for  the  inability  of  a  husband  or  wife  to  have  marital 
intercourse.  In  English  matrimonial  law  if  impotence  exists  in 
either  of  the  parties  to  a  marriage  at  the  time  of  its  solemnization 
the  marriage  is  voidable  ab  initio,  A  suit  for  nullity  on  the  ground 
of  impotence  can  only  be  brought  by  the  party  who  suffers  the 
injury.  Third  persons — however  great  their  interest — cannot 
sue  for  a  decree  on  this  ground,  nor  can  a  marriage  he  impeached 
after  the  death  of  one  of  the  parties.  The  old  rule  of  the  ecclesi- 
astical courts  was  to  require  a  triennial  cohabitation  between  the 
parties  prior  to  the  institution  of  the  suit,  but  this  has  been 
practically  abrogated  (C.  v.  C,  1871,  L.R.  a  P.C.D.  387).  In 
Buits  for  nulhty  on  the  ground  of  impotence,    medical  evidence 


as  to  the  condition  of  the  parties  is  necessary  and  a  commission 
of  two  medical  inspectors  is  usually  appointed  by  the  registrar 
of  the  court  for  the  purpose  of  examining  the  parties;  such 
cases  are  heard  in  camera.  In  the  United  States  impotence  is 
a  ground  for  nullity  in  most  states.  In  Germany  it  is  recognized 
as  a  ground  for  annulment,  but  not  so  in  France. 

IHPRESSIONISH.  The  word  "  Impressionist "  has  come 
to  have  a  more  general  application  in  England  than  in  France, 
where  it  took  currency  as  the  nickname  of  a  definite  group  of 
painters  exhibiting  together,  and  was  adopted  by  themselves 
during  the  conflict  of  opinion  which  the  novelty  of  their  art 
excited.  The  word  therefore  belongs  to  the  class  of  nicknames 
or  battle-names,  like  "  Romanticist,"  "  Naturalist,"  "  Realist," 
which  preceded  it,  words  into  which  the  acuteness  of  controversy 
infuses  more  of  theoretical  purport  than  the  work  of  the  artisU 
denoted  suggests  to  later  times.  The  painters  included  in  such 
a  "  school  "  differ  30  much  among  themselves,  and  so  httle 
from  their  predecessors  compared  with  the  points  of  likeness, 
that  we  may  well  see  in  these  recurring  effervescences  of  ofiicial 
and  popular  distaste  rather  the  shock  of  individual  force  in  the 
artist  measured  against  contemporary  mediocrity  than  the 
disturbance  of  a  new  doctrine.  The  "  Olympia  "  of  Manet, 
hooted  at  the  Salon  of  1863  as  subversive  of  all  tradition,  decency 
and  beauty,  strikes  the  visitor  to  the  Luxembourg  rather  as  the 
reversion  to  a  theme  of  TiUan  by  an  artist  of  ruder  vision  than 
as  the  demonstration  of  a  revolutionary  in  painting.  Later 
developments  of  the  school  do  appear  to  us  revolutionary. 
With  this  warning  in  a  matter  still  too  near  us  for  final  judgment, 
we  may  give  some  account  of  the  Impressionists  proper,  and  then 
turn  to  the  wider  significance  sometimes  given  to  the  name. 

The  words  ImpresHonisle,  Impressionisme,  are  said  to  have 
arisen  from  a  phrase  in  the  preface  to  Manet's  catalogue  (A  his 
pictures  exhibited  in  1867  during  the  Exposition  Univeiselle, 
from  which  he  was  excluded.  "  It  is  the  effect,"  he  wrote, 
"  of  sincerity  to  give  to  a  painter's  works  a  character  that  makes 
them  resemble  a  protest,  whereas  the  painter  has  only  thought 
of  rendering  his  impression."  Analtemativeoriginisacatalogue 
in  which  Claude  Monet  entitled  a  picture  of  sunrise  at  sea 
"  Une  Impression."  The  word  was  probably  much  used  in  the 
discussions  of  the  group,  and  was  caught  up  by  the  critics  as 
characteristic'  At  the  earlier  date  the  only  meaning  of  the  word 
was  a  claim  for  individual  liberty  of  subject  and  treatment. 
So  far  as  subject  went,  most,  though  not  all  of  Manet's  pictures 
were  modem  and  actual  of  his  Paris,  for  his  power  lay  in  the 
representation  of  the  thing  before  his  eye,  and  not  in  fanciful 
invention.  His  simplicity  in  this  respect  brought  him  into 
collision  with  popular  prejudice  when,  in  the  "  Dejeuner  sur 
l*herbe"  (1863),  he  painted  a  modem  /Se  chamf^re.  The 
actual  characters  of  his  painting  at  this  period,  so  fandfuUy 
reproached  and  praised,  may  be  grouped  under  two  heads. 
(1)  The  expression  of  the  object  by  a  few  carefully  chosen  values 
in  flattish  patches.  Those  patches  are  placed  side  by  side  with 
little  attenuation  of  their  sharp  collision.  This  simplification 
of  colour  and  tone  recalls  by  its  broad  effects  of  light  and  sil- 
houette on  the  one  hand  Velasquez,  on  the  other  the  eitremc 
simplification  made  by  the  Japanese  for  the  purposes  of  colour- 
printing.  Manet,  like  the  other  painters  of  his  group,  was 
influenced  by  these  newly-discovered  works  of  art.  The  image, 
thus  treated,  has  remarkable  hardiness  and  vigour,  and  also 
great  decorative  breadth.  Its  vivacity  and  intensity  of  aspect 
is  gained  by  the  sacrifice  of  many  minor  gradations,  and  by  the 
judgment  with  which  the  leading  values  have  been  determined. 
This  matching  of  values  produces,  technically,  a  "  sohd " 
painting,  without  glazing  or  elaborate  transparency  in  shadows. 
(3)  During  this  period  Manet  makes  constant  progress  towards 
a  fair,  clear  colour.  In  his  early  work  the  patches  of  blond 
colour  are  relieved  against  black  shadows;  later  these  shadows 
clear  up,  and  in  place  of  an  indeterminate  brown  sauce  we  find 

•  Mr  H.  P.  Haiti  Friswell  has  pointed  out  that  the  word  "  impres- 
^on  "  occurs  frequently  in  Chevreul's  book  on  colour ;  but  it  is  also 
current  among  the  critics.  See  Ruskin's  chapter  on  Turner's  com- 
position— "  impresMon  on  the  mincf  " 
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iiliN<l"H'*  tliHl  mr  Mrlmir*,  A  iyfUnl  fiUtun  <rf  ihiii  imUtA  i» 
lli«  "  MilMijiif'  MiiJi  'I  Lillriii-k,"  ti-lunri\  \iy  llie  .Suliin  of  iWt.f. 
ill  itiU  mf  mvtt  nil  mlunl  kiiI  itf  <|iM(r*  ttfim  rctukml  with  a 
liHiil-iii'M  Hii'l  iliNtii  UiiP  tif  iiiiiirrii|Miriiry  life  vuriiriiinif  Lu 
MiiilMiiiMtiHrli'*,  Willi  HI)  flliilitti  III  (IrUll  In  ihe  Irailmnil  uf  a 
iiiiwil  nikI  h  h'I/Iiih  imi  llit<  iIiIhI  toiour  nolo  mid  jwlih  that 
iiuiimiriUf  fHili  llHHMi  ffjiinlly  miritiUlnii,  ttn  eitutl  ftntWy  lu 
Ii'iiiIkI  iIikIiiIhI  liliili  |illilinil||»lrly  III  llir  •|ii-i  IhiIc  kku  bunciuct 
III  •iiiilljilil  mill  iiiliiiir  milirr  (Imii  a  tullrrilon  ufwiiuriitc 
iliiiiiinlli  numm, 
I'M)  lili.ol  r<4«iiMi<|  MiiMH  (iN,t'  iHH.DMvl'.'Im'imNtiilin',  Mittut 

(t'liilii,  iHH.)).     Am  lili'it  <>l  III" ( iHiiiiiUr  Ii'i'IImu  miiy  Ih'  unlniil 

lit'  IM.iilliiii  /"lit'a  i'l<ii|iii'lll  ilKlniiri'  In  Mnn  .Sulim,  wfiicli  ii[i|irurril  In 
I.  Iwfnrmml  IiHMi)  ninl  fuhmmi  Uiinrt  (iNf>7),  Imili  r<<|irliiiril  In 


jI/m  II. 

i'lti. 


m-l,     'IliPwiiifiiiittiiir  liu>p|iilHiill>4liiiiiny  i>[ 

.|.mi.<  lili'.il.  In  CUiMlo  l,i>i>ll>'r,  llio  luiilloiio  ln-ro  of 
IHIiKi  willKi'  lii>li>iixl<i|i  III  Mrtiii'l'ii  itniiiii  iiri'  'riii^iHliirt- 
■iiii'i,  iiiilliiM  III  /.*•  I'flHli*!  IfiMi'Ht  *ti  I tin^  aiu\  CriliiiM  d'lmtnt- 
Fi'iff,  iiilU  l»>  iiiiil  lUlnlKUilr  liii'l'li'in  iP|irltilMl  INHfl,     Si<p  ulwi,  liir 
Liiii'l   mill  iillii«>,  J.   Is,   lliiymiiriiri  l.'Arl  mii<Urn»  ItNH.D  nml 


)lii» 


,  n  /*<iiN»»|  (ir.  1, 

Ithio),  liol  Mlwiivn  liii-lwixiliv  In  •Ixtrtll,  Htxl  Ml-  K.  (..  Kiiiu-lry. 
.4  }fM(i>'v»r  fiKHik.UMiHuu).  I'll!  nnliiliwitliiHiTillcNluiviitint 
■iH>  W,  (  ,  IIkiwiivII,  h*H>k  All  (iNuj), 

riix  iKuiiiil  iiinliiil,  iti  wlili'li  lliK  immo  in  miidpi tmm  limllci), 
tiiiiim|>Ili  III  I'll  liv  |]ii<  i>im>r||i<iu'i'  »(  new  lititirrii,  and  it  in  ilillicull 
it«  vi>1i  Miul  jH'ilmiu  will  ttlwH.vii  iTiiinlii  illltu'ulli  ti>  wiy  hiiw 
uitiitt  lit  iiilHmiillly  Iu'Idiiki)  In  pnilt  nrilM  In  tl)p  itrtiuj),  The 
ninlit  li'Mhiii'*  HIV  Mil  iiili'iiMT  uluily  ol  llluinlnallou,  a  prvtUfr 
\rtili'lv  1)1  illniiiliintUinii,  auiI  a  n>viihilliin  ii\f<ntuff  wllhit  virw 
\\\  |iiv«lii|i  I  tiwi  III  H  tiUti  I'lli'h  u(  Uuhl.  Maun  |>ln.vii  hi»  iwrt 
l»  IhU  (ti>\  vlti|iuii'nt ,  liui  wi'  >>h«ll  iinl  W  wntitv  t>rt>lHil>ly  in  KivlitR 
\n  \  Unili'  Mitiii'l  tit,  itl|vO  llu>  t-liWl  vAlf  AKlhi'  iumiuilivr  nriint  uf 
llii<  )ti>iliHl,  Hnil  lit  I'limllW  I'iwMriM  ^li,  iS.tn^  n  Yt>ry  knrr  i^M 
iiii  it  imiitliM,  utiinua  In  ihmny  uml  i>\)irilmri)i,  Munri  «t  ihv 
i<ttiU  >Uu>  III  iHftfl  hmt  iwininl  «  t>i^'<">v  n»  iltiriixii  tti  it>  imKc 
liniittnv  >>!  nut  lit  lUiv  lUitnilnniliiit  n*  iW  "  l>^jcuncr  sut 
V)»'itii>''  \\\\\  \\\#  \\W\\\n  h««  ilu>  l)R«ilih  ^tf  iwu'h,  axiiility 
*\\\\  MMvtiv  iv1  iMiiic  i4  Munrl'v  (wtilitY.  Ouriitf  the  Mctiv  vi 
I'rtiw  uSfx*  .•!>  MiUM't  *\\\\  \\*m\w<tvttv  ill  Lumtitn,  dmi  thew 
(ht>  Klihlx  iv|  t>)(iin  V  luttuiv*  mUiKvit  ihvir  uWa  vi  the  |ii(i-h 
(H  li|lt\m\|i  ii»il  i«i\itv  i4  eilivi  tHwuMv  in  iMkintintt.  «iul  «Im> 
«y^l^^■«^^^^  «  hv«  tMiwDiixt  m  wtktiir,  by  t»\M  hr\>kvn  h»Khm 
m  \A*\v  \*l  Iht?  Ui|H'  ili«Mvnt||  UHiv^m  i.^(«<,'iMiMk  vi  Mauri. 
tt\i«  nu'iKt^tl  (\l  |NiiH(ii))i  t>t'\-u)viv\l  mtt\-h  vtl  ihf  itiM'iMMitn  i>f  tlw' 

{twit>  1^1  iviili^>)  ivvMit\l  Madvi  «i  ttw  ^'«ii^  liuvfl^iu,  in  llw 
UllDlh^tlV  VIVMtU"*   vtl^ll^-r  t'sllllAt  I  'K.V»f  kt*  Kulft.'M^^ .       ItlC 

hW*  *wv  VI*  VKvliiKW  \4  \^^l^v4ltl^>lv*l  tvr\>«n  l\>«Mluy.  Bwi 
«U  Imv^wih,  IK  »h%>  It-tw^ui  *M  iKi*  i»\\\ii,  whU  llw  w»,v  *>i  wm- 

WnlhUMt  b»V*W.  Allvi  »U  lV*il.\  HMnW  WIMIII'M  llW  (**«■  WWhM*. 

>y  tiivN*,  nis-wiMi  *>H»  KkiMvtivxt  t*\vi«  iW  |viMi<\  KW'i  nsx^i 
**^ \%Mi>K'«in>\l     v-'*  >V hKmi  v^I  (In-  sn^xiiww, •atvhiNuwg  ih< 

MdN-in  nM  "  )mMMt\  "  »M  "  ("^mf  "  w^ti^llk  vtil\M*\t  »W  KiV«»*\i 
t'rtrt'^Xv^      Sl\  W^k'HIN  N>»*vW  »tlUV,  «\"«  *\!-.V.UI<\l  U»  KfifinKIII 
iW  ^^^■^  W-n  s-*  \!^>  i|\MtHH|      v.O   I'V'we  ^^^*.^«w  iivfv  Usl  vw  : 
iW  >v<l»VA»  ««,\  *x  kii'V  t^>V\*.SW  »!l\S»S«-  ^««  !i<*  !*«•.■*!«■  »S  : 
^\vn.;>^'  m  wv*i.i,*m  «  lH,»V!;'i«i«  v-*  iui-.'-HS-sH^  ,  Ji»i  »XW  tViSiftt  ' 

A  SI  iV  wilvv    v»,»,'«l  iH  .iss'.'jlywn  iM  S>«M  iSNl  i^M^f  vVC, ;-■;;•■,> 
HIV  W  .V  \vs'  *■  'I  \V  (■'-;v<\i^  i<4i;  -A^v^ -yvivSil  ».'<ji'.>.>i: 

V  .VS^'.  *■«  .KV-iS  *V>N  «  *>.>■»  *vi  N«  ■,-*3&j-  If 
.\\  ■.•,■  .V  *«■»%■*  ^Vv-^-'Ny'*  .\fs-  .t  K*.-^  J!¥v-Sji.SCt 
N.  \,-.*,,  sV  -t    W  *.v«    ,■■.,■«<«-'    *v    w  ,-"-,.'it».„   -^ 

.•v    ,-.  ■!'>., «,>»x.*,  .  V  ,-\,vt.-<  ,\  .V»"  — sv-      tX' .-^JT."- 

■V  >  ,'.>^\vvv  i-v  VM,-*w  ,  >  \-»^-t  ,V  vvitv'  .^  ,K' --.»■> 
S^«  \-V  ,■.  ,-.»vs.     *  n-    V.-i-v.     ■•■■  >  i  ViX"^  iv*.  f-Mf  -.-i 
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riwarro,  Alfred  Siiley  (1640-1899)  is  a  member  of  the  gntdp, 
and  Manet  continuet  his  progress,  influenced  by  the  new  kleae 
in  piuiufcs  like  "  Le  Linge  "  and  "  Chez  le  F^re  Lathuiile." 

Edmond  Degas  (b.  1834),  a  severe  and  learned  draughtsman, 
!■  aisocialed  with  this  landscape  group  by  his  curiosity  in  the 
cxpreuiun  of  momentary  action  and  the  efiects  of  artificial 
iltu  mi  nation,  and  by  his  experiments  in  broken  colour,  more 
jutrlicularly  in  pastel.  The  novelty  of  his  matter,  taken  from 
unexplored  corners  of  modern  life,  still  more  the  daring  and 
Iruny  of  his  observation  and  points  of  view,  and  the  strangeness 
of  hi«  composition,  strongly  influenced  by  Japanese  art,  enriched 
ihc  associations  now  gathering  about  the  word  "  impressionist." 
Another  name,  that  of  Auguste  Renoir  (b.  1S41),  completes 
ihc  leading  figures  of  the  group.  Any  "  school "  programme 
would  be  strained  to  breaking-point  to  admit  this  painter, 
unless  on  the  very  general  grounds  of  love  of  bright  colour, 
■unlit  places  and  independence  of  vision.  He  has  no  science 
o[  drawing  or  of  tone,  but  wins  a  precarious  charm  of  colour 
and  expression. 

The  laniliicape,  out-of-doors  line,  which  unites  in  this  period  with 
Muiirt's  liiir,   miiy  be  rcprcaentcd  by  these  names:  J.   B.  Corot, 

t.  M,  jiinttkind,  Ituudin,  Monet.  Monet'a  real  teacher  was  Eugene 
Inutirn  (lHa4-lHt>8}.  (See  Gustave  Cahen's  Eugtm  Boudin,  Paris, 
li)«u),  Thi-)^,  and  others  of  the  group,  worked  together  ina  painters' 
(iilimy  at  Suiiu  Simeon,  near  Honfleur.  It  is  usual  to  date  the  Migin 
iif  ^rtN-iiir  painiiiiK.  (.r  paintingout-of-doors, '  ~~  '  '  '  ' 
n(  time,  fnim  a  )iirtiirc  Manet  painted  in  the  gi 
Miircthpuuttin^akof  warin  1870.     Thisdatei        .  . 

ti>  thr  lighter  key  and  kxHer  handling.  It  was  Monet  whocarried  the 
[iriu'iii'v  to  a  logical  extreme,  working  on  his  canvas  only  during  the 
ftT<,vt  and  in  it*  luetence.  The  method  of  Degas  is  sltoeether  differ- 
ent, ^'iI.,  a  combination  in  the  studio  from  innumerable  notes  and 
itbuerwlion*.  It  will  be  evident  from  what  has  been  said  above  that 
lni|itrKMtinislic  tMintinv  is  an  artistic  ferment,  corresponding  to  the 
«.-ii-nii&,-  re»Miivh  into  (he  principles  o(  light  and  cokiur,  just  as 
eartii-r  inownients  in  paintiiu  coincided  wiu  the  scientific  study  of 
IM^ruMVtiwaml  anatomy.  Cne\-reul's  famous  book,  already  referred 
to.  Ot  fci  tit'  4tt  nmltXMlf  siitmitanf  dri  amlfmrs  (183S),  es'tablisbed 
rrrtain  laws  of  intenction  for  colours  adjacent  to  one  another. 
ll<^  Mill,  howr\TT,  referred  the  sensations  of  colour  to  the  three  im- 

(iiKtilile  "  prinurk^  "  of  Bnwster — red,  blue  and  vellow.  Tlie 
tMiLiv-fldinhvJtt  theor>-  affertcd  the  palette  of  the  Impressionists, 
ami  t(w  work  of  (Vdi-n  Rood.  Ceieur  (Intcmat.  Scientific  Series, 
ltt7<i  -iSSit.  puhlidied  in  English,  French  and  German,  fumiflied  the 
llM^MSXf  with  formuUe  nwasurint  the  degiadatioa  of  pitch  sufteied 
by  itiKmrnij  in  mixture. 

'  llw  Im{>re«»i4iisl  ynxip  t«'>lb  the  exception  of  Manet,  who  aiU 
fousht  fv*  his  place  tn  the  Salon)  exhibited  together  for  the  btt 
tiiiM-  a»  L'Kspostlioa  dra  Impnsnonistcs  at  Na(tu''&.  Boulevard  des 
C«|>u>.Snre,  in  i^r-l-  Tbe>-  were  then  takes  op  by  ttednterDwand- 
Kiit^.dmlthritKveediittiexhibiiioAsin  16;^  1677.  1879.  tSio.  1861. 
iK^AmtlSSt.wm'heltlbyhiniinnriousgaUenes.  Tbrfun  hiaon" 
'.4'  thiMe  etliiNlions,  with  the  mines  of  the  painmr.  wilt  be  found  in 
(w\t  wvekv:  FMii-F^it^>a.  L^  fmfrnrirmiitri  tn  iSf^  i,l^ns.  iStib' . 
4«d  1.^  t'lHfivy.  Z^  rw*/nj!*»t-«n"  Histoirederr 
\-vil,  iwr  l!«*4\  Sft  *L-o  vi.  Ln-vfnrr.  L'Ari  tmf 
.-uCaa,^  friri*  it  V.  [^•tmi-Rmti  \Pui&  l^i^  :  LKras;^-.  l^ 
f'nmltrt  ■■wiww  tiSre',  Etnwks  the  names  aheDity  cited,  some 
i>thets  nuv  be  adJed;  Midane  Bmhe  MonMC.  s«er-in-^c  ct 
MdB«:  l\ii;i  C<*ar.ae.  hA-o^iat  to  the  Manet-PoMnogtygp^a^i. 
l«tr*,  "."rt:;;^"'*-  '■  ^'■  RjJjievJ  *j«<jcd  1  "  •zhuacreriaa:  "  iinw-.;af, 
tv<  isr  Kes  <Bvni.  ti>!Kvar»ia  ;hr  •■■^"'''  A:S::t«ot  fari^:F-iii=.  tiie 
s*t!r».-  ^tr;ii:$^»auft.  was  a  .^-iriB  ct  IVct*.  as  a-'so  Zis.i-Deafijr'i 
M«8  Min  C^jsatt  was  irs  ptpC     Ciiili^-tre.  who  Sfv:^ 

<\<Vvt*o«i  «>*  lapenwk^jst  pi-sriags  ■?«■  in  the  L "^ 

*■»■  ax  f\.^t-i;.«;  aad  Ek-«.i^i.  »W  'iihtid  tae  ■ 

l>f  i-se  e\i  Virioess  it"  Af  l=rcTjiai.-cajfs  i=  L--oii.- 


•'  is  ptt*,-Vi.:«r  cik;:*."  ;i««  »  a.'ci.i::*  -t"  J«e  "  ^»:;:K[>Mioni 
iw  wv-vyiJKvi   -K  eass:«vif  =r  «ru;a  ai,-aT,  T.t^j.tts  jc  iie 
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near  Paris  tfaeie  was  a  great  deal  that  was  only  pictorially 
tolerable  when  its  tone  was  subtracted  from  the  detaib  of  its 
form.  Monet's  painting  carries  the  shorthand  of  form  and 
broken  colour  to  extremity;  the  flowing  touch  of  Manet  is 
chopped  up  into  harsher,  smallei  notes  of  tone,  and  the  pitch 
pushed  up  till  all  values  approach  the  iridescent  end  of  the  register. 
It  was  in  1886  that  the  doctrinaire  ferment  came  to  a  head,  and 
what  was  supposed  to  be  a  scientific  method  of  colour  was 
formulated.  This  was  ptHnUltitme,  the  resolution  of  the  colours 
of  nature  back  into  six  bands  of  the  rainbow  or  spectrum,  and 
their  representation  on  the  canvas  by  dots  of  unmixed  pigment. 
Tbeae  dots,  at  a  suffideot  distance,  combine  their  hues  in  the 
eye  with  the  effect  of  a  mixture  of  coloured  lights,  not  of  pigments, 
so  that  the  result  is  an  increase  instead  of  a  loss  of  luminosity. 
There  are  several  fallacies,  however,  theoretical  and  practical, 
in  this  "  spectral  palette  "  and  pointillist  method.  If  we  depart 
from  the  three  primaries  of  the  Helmholtz  hypothesis,  there  is 
no  reason  why  we  should  stop  at  six  hues  instead  of  six  hundred. 
But  pigments  foUow  the  spectrum  series  so  imperfectly  that 
the  three  primaries,  even  if  we  could  exactly  locate  them,  limit 
the  palette  considerably  in  its  upper  range.  The  sacrifice  of 
black  is  quite  illogical,  and  the  lower  ranges  suffer  accordingly. 
Moreover,  it  is  doubtful  whether  many  painters  have  followed 
the  laws  of  mixture  of  lights  in  their  dotting,  e.g.  dotting  green 
and  red  together  to  produce  yellow.  It  may  be  added  that 
dotting  with  oil  pigment  is  in  practice  too  coarse  and  inaccurate 
a  method.  This  innovation  of  pointtUisme  is  generally  ascribed 
to  George  Seurat  (d.  i8go),  whose  picture,  "  La  Grande  Jalte," 
was  exhibited  at  the  Rue  Laffitte  in  1886.  Pissarro  experimented 
in  the  new  method,  but  abandoned  it,  and  other  names  among 
the  PointiUistes  are  Paul  Signac,  Vincent  van  Gogh,  and  van 
Rysselberghe.  The  theory  opened  the  way  for  endlesscasuisfries, 
and  its  extravagances  died  out  in  the  later  exhibition  of  the 
IntUpendants  or  were  domesticated  in  the  Salon  by  painters 
tike  M.  Henri  Martin. 

The  first  modem  painter  to  concern  himself  scientifically  mth  the 
reactions  of  complementary  cotoura  appears  to  have  been  Delacroix 
(j.  Leonardo,  it  should  be  remembered,  left  some  notes  on  the 
subject).  It  is  claimed  for  Delacroix  that  as  early  as  1835  he  ob- 
served and  made  use  of  these  reactions,  anticipating  the  complete 
exposition  of  Chevreul.  He  certainly  studied  the  treatise,  and  his 
biographers  describe  a  dial-face  he  constructed  for  reference.  He  had 
quantities  of  little  wafers  of  each  colour,  with  vhich  he  tried  colour 
eSects,  a  curious  anticipation  of  pointillist  technicjue.  The  pointil- 
lists  claim  him  as  their  grandfather.  See  Paul  Signac,  "  D'Eugfene 
Delacroix  au  N£o-Impresaioiinianie  "  (Revue  Blaneke,  189S).  For  a 
fuller  discussion  of  the  spectral  palette  see  the  Saturday  Retitw,  ind, 
9th  and  33rd  February  and  230!  March  1901. 

In  England  the  ideas  connected  with  the  word  Impressionism 
have  been  refracted  through  the  circumstances  of  the  British 
schools.  The  questions  of  pitch  of  light  and  iridescent  colour 
had  already  arisen  over  the  work  of  Turner,  of  the  Pre- 
Raphaelites,  and  also  of  G.  F.  Watts,  but  less  isolated  and 
narrowed,  because  the  art  of  none  of  these  limited  itself  to  the 
pursuit  of  light.  Poinfiilisme,  after  a  fashion,  existed  in  British 
water-colour  practice.  But  the  Pre-Raphaelite  school  had 
accustomed  the  English  eye  to  extreme  definition  in  painting 
and  to  elaboration  of  detail,  and  it  happened  that  the  painting 
of  James  M'Neill  Whistler  (Grosvenor  Gallery,  1878)  brought 
the  battle-name  Impressionism  into  England  and  gave  it  a 
different  colour.  Whistler's  method  of  painting  was  in  no 
way  revolutionary,  and  he  preferred  to  transpose  values  into 
a  lower  key  rather  than  compete  with  natural  pitch,  but  his 
vision,  like  that  of  Manet  under  the  same  influences,  Spanish 
and  Japanese,  simplified  tone  and  subordinated  detail.  These 
characteristics  raised  the  whole  question  of  Ike  science  and  art 
of  aspect  in  modern  painting,  and  the  field  of  controversy  was 
extended  backwards  to  Velasquez  as  the  chief  master  of  the 
modems.  "  Impressionism  "  at  first  had  meant  individualism 
of  vision,  later  the  notation  of  fugitive  aspects  of  light  and  of 
movement;  now  it  came  to  mean  breadth  in  pictorial  vision, 
all  the  simplifications  that  arise  from  the  modern  analysis  of 
aspect,  and  especially  the  effect  produced  upon  the  parts  of  a 
picture-field  by  attending  to  the  impression  of  the  whole.     Ancient 


painting  analyses  aspect  into  three  separate  acts  as  form,  tone 
and  colour.  All  forms  are  made  out  with  equal  clearness  by 
a  conventional  outline;  over  this  system  of  outhnes  a  second 
system  of  light  and  shade  is  passed,  and  over  thb  again  a  system 
of  colours.  Tone  is  conceived  as  a  difference  of  black  or  white 
added  to  the  tints,  and  the  colours  are  the  definite  local  tints 
of  the  objects  (a  blue,  a  red,  a  yellow,  and  so  forth).  In  fully 
developed  modem  painting,  instead  of  au  object  analysed 
into  sharp  outlines  covered  with  a  uniform  colour  darkened  or 
lightened  in  places,  we  find  an  object  analysed  into  a  number 
of  surfaces  or  planes  set  at  different  angles.  On  each  of  these 
facets  the  character  of  the  object  and  of  the  illumination,  with 
accidents  of  reflection,  produces  a  patch  called  by  modem  painters 
a  "  value,"  because  it  is  colour  of  a  particular  value  or  tone. 
(With  each  difference  of  tone,  "  value  "  imph'es  a  difference 
of  hue  also,  so  that  when  we  speak  of  a  different  tone  of  the 
same  colour  we  are  using  the  word  "  same  "  in  a  loose  or  approxi- 
mate sense.)  These  planes  or  facets  define  themselves  one 
against  another  with  greater  or  less  sharpness.  Modem  technique 
follows  this  modem  analysis  of  vision,  and  in  one  act  instead 
of  three  renders  by  a  "  touch  "  of  paint  the  shape  and  value 
of  these  facets,  and  instead  of  imposing  a  uniform  ideal  outline 
at  all  their  junctions,  allows  these  patches  to  define  themselves 
against  one  another  with  variable  sharpness.  < 

Blurred  definition,  then,  as  it  exists  in  our  natural  view  of 
things,  is  admitted  into  painting;  a  blurring  that  may  arise 
from  distance,  from  vapour  or  smoke,  from  brilliant  light, 
from  obscurity,  or  simply  from  the  neamess  in  value  of  adjacent 
objects.  Similarly,  much  detaU  that  in  primitive  art  is  elaborated 
is  absorbed  by  rendering  the  aspect  instead  of  the  facts  known 
to  make  up  that  aspect.  Thus  hair  and  fur,  the  texture  of 
stuffs,  the  blades  of  grass  at  a  little  distance,  become  patches  of 
tone  showing  only  their  larger  constructive  markings.  But  the 
blurring  of  definitions  and  the  elimination  of  detail  that  we  find 
in  modem  pictorial  art  are  not  all  of  this  ready-made  character. 
We  have  so  far  only  the  scientific  analysis  of  a  field  of  view. 
If  the  painter  were  a  scientific  reporter  he  would  have  to  pursue 
the  systems  of  planes,  with  their  shapes  and  values,  to  infinity. 
Impressionism  b  the  art  that  surveys  the  field  and  determines 
which  of  the  shapes  and  tones  are  of  chief  importance  to  the 
interested  eye,  enforces  these,  and  sacrifices  the  rest.  Con- 
struction, the  logic  of  the  object  rendered,  determines  partly 
this  action  of  the  eye,  and  also  decoration,  the  effects  of  rhythm 
in  line  and  harmony  in  fields  of  colour.  These  motives  belong 
to  all  art,  but  the  specially  impressionist  motive  is  the  act  of 
attention  as  it  affects  the  aspect  of  the  field.  We  are  familiar, 
in  the  ordinary  use  of  the  eye,  with  two  features  of  its  structure 
that  limit  clearness  of  vision.  There  is,  first,  the  spot  of  dear 
vision  on  the  retina,  outside  of  which  all  falls  away  into  blur; 
there  is,  secondly,  the  action  of  focus.  As  the  former  limits 
clear  definition  to  one  spot  in  the  field  extended  vertically  and 
laterally,  so  focus  limits  clear  definition  to  one  plane  in  the  third 
dimension,  viz.  depth.  If  three  objects.  A,  B  and  C,  stand 
at  different  depths  before  the  eye,  we  can  at  will  fix  A,  whereupon 
B  and  C  must  fall  out  of  focus,  or  B,  whereupon  A  and  C  must 
be  blurred,  or  C,  sacrificing  the  clearness  of  A  and  B.  All  this 
apparatus  makes  it  impossible  to  see  everything  at  once  with 
equal  clearness,  enables  us,  and  forces  us  for  the  uses  of  real 
life,  to  frame  and  limit  our  picture,  according  to  the  immediate 
interest  of  the  eye,  whatever  it  may  be.  The  painter  instinctively 
uses  these  means  to  arrive  at  the  emphasis  and  neglect  that  his 
choice  requires.  If  he  is  engaged  on  a  face  he  will  now  screw 
his  attention  to  a  part  and  now  relax  it,  distributing  the  attention 
over  the  whole  so  as  to  restore  the  bigger  relations  of  aspect. 
Sir  Joshua  Reynolds  describes  this  process  as  seeing  the  whole 
"  with  the  dilated  eye  ";  the  commoner  precept  of  the  studios 
is  "  to  look  with  the  eyes  half  closed  ";  a  third  way  is  to  throw 
tie  whole  voluntarily  out  of  focus.  In  any  case  the  result  is 
that  minor  planes  are  swamped  iii  bigger,  that  smaller  patches 
of  colour  are  swept  up  into  broader,  that  markings  are  blurred. 
The  final  result  of  these  tentative  reviews  recortis,  in  what  is 
blurred  and  what  is  clear,  the  attention  that  has  been  distributed 
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t(i  ilinpri>nt  pnrti,  and  to  p«rt*  mcBsuied  against  the  whole. 
Tliti  I iii|irriMli»iliil  [mlnlcr  tUtn  noi  nllot  to  much  detail  to  a,  face 
III  a  lull  li'tiitlh  iKtrtrull  ui  lo  a  hcrid  alone,  nor  to  twenty  figurei 
un  a  t'nnvnii  it*  to  ono,  ARuln,  he  Indiuitei  by  hli  treatment 
(il  |)lAi)rii  and  ddiiildon*  whether  iho  main  subject  of  his  picture 
la  In  tilt)  (orrjiround  or  the  dliiancD,  lie  pcriuades  the  eye  to 
nII))  over  hiwls  of  near  objcrls  so  that,  as  In  life,  it  may  hit  a 
illmHtit  Inrxcl,  ur  itini'enlrato  In  alliick  on  what  is  near,  while 
till'  dlMlHiirf  fiillM  itwiiy  Iniii  a  lilm  nirlain.  Alt  thou  devices  by 
which  ntlditliin  Isillro'lnl  nnd  dliLribulcd,  and  the  Importance  in 
i)iH['P  iif  All  ijUJci'I  mialiliKhcd,  alTvii  Imprcmiuniiitic  composition. 

][  Il  un  [iii>vltal)lp  mlsundvmtiimliiig  o(  painting  which  plays 
Ihv  gnmo  uf  ttrl  ito  cltmrly  up  lo  the  real  aspccls  of  nature  that 
lU  aim  1*  Ihfti  uf  mrrp  pxart  copying.  I'ninling  like  Manet's, 
Btniwil  of  liolng  rpftllstic  In  this  sense,  sufliclently  disproves 
ihr  nicuHAilon  when  examined.  Never  did  painting  show  a 
foflt  prh  m»n  prtutnum-ed,  even  more  violent.  The  elisions 
aud  NwrriloiiM  tiy  which  Monet  sclei-li  what  he  finds  significant 
nnd  licftUiKu)  In  the  ctimplcto  natural  image  are  startling  to  the 
ilupid  TeHllM,  and  (he  Imprcuionlst  may  best  be  described 
as  tlip  iwinlrr  who  out  «( the  completed  conlenls  of  vision  con- 
Nirmls  an  ImajR'  mouhltnl  uixm  his  own  lnlcre«t  In  the  thing 
*n>n  and  not  un  that  of  any  ImaMtnnry  schoolmaster.  Accepting 
the  moat  nimplrx  terms  ol  nature  with  their  ip«-ial  emotions, 
he  uwH  the  same  frecduni  of  sacrituY  as  the  man  who  at  the  other 
end  of  t lie  wale  cupreiwe*  hi»  Inlprrst  in  things  by  a  (ew  scratches 
of  outltnp.  'fhe  i>cr|>rtual  enemy  of  both  is  the  eclectic,  who 
wttrka  for  p«w«ilile  interests  not  his  own. 

Stnte  u(  tlw  iMiInt*  tiHichinl  on  atxtve  will  be  found  amplified 
In  (tnU-li^  bv  llw  writer  In  Tk*  AlhfimrU  (Septenilier  iHgj).  the 
f.>MMtt*"v  Krvmr  tjime  ittot),  and  Vk*  Arlitt  (Mtin-h-July  it)<)6l. 
An  Milmlinble  e\|»witii>n  wf  Imiimwioniiim  in  this  wnsc  i«  R.  A.  M. 
Sicx-eumiiir*  rit*  Arti'f  Vflit^tmii^n!,).  Mr  Strwniwn  was  trained 
tn  the  wliiitil  ii(  t'nr\i)ua  l>urai),  when?  Imptrnuonint  ptintins  was 
irvltHi^l  IM  M  nviteu).  Mr  Saruvnt'*  iMinlins  is  a  brilUnnl  rxample 
vUlhe«v.tem.'  (D.  S.  M.) 

IVPRISSHBHT.  the  name  kIvtr  In  English  to  the  exercise 
«t  ih*  aulhoriiy  »>l  the  slate  lo  "  press"'  or  compel  the  scr%net 
ttl  Ihv  subjei't  for  the  dcfcmir  of  the  rv«lm.  Every  soNTreij^n 
slate  must  ^■t«^m  and  at  times  exrrvise  this  pi>wcr.  The  "  draft- 
inn  "  »*(  'W^'*  '»^  servivY  in  the  American  (.^vil  War  w»4  a  form 
\it  tniptvswnent.  .Ml  the  nt\>nan.'hi<:id.  or  republican.  govTrn- 
menls  >%(  KimH*  haw  em|*,»>T\l  the  t«es»  at  one  lime  or  another. 
Mi  hvma  vi  <\uvt^-(i|>ii<.tn,  includiitu  the  Knglish  ballot  for  the 
niihtia,  are  but  rr|tulativ4)»  of  ihis  sa.)\'en;i)[n  rii^t.  la  EnfcUnd 
tmtweiameni  nMi>-  be  k»*ej  «}x«»  as  an  erratic,  and  often 
\HH***«*'^'i''  '"'*>■  '**  eHlvWvSnn  the  >,»mrHwn  oUigatktn  to  ser%-e 
in  "  the  hurt  "  W  in  the  ^w»  .^-oiM/w  (l*>wirr  of  the  couniyV 
Iw  iH\»tU«\ti  where  the  lVu\Ul  oryantasti^in  was  verv-  cvwniJete 
in  ibr  l.o«Utvvl».  An>t  the  iritvtl  t4v»niai)ti\tn  no  )e^  a^mi^te 
i«  the  Hishlantls.  anii  where  the  state  was  w**k.,  in\pr«snwnt 
WW  Mifntullv  little  kn»*wn.  After  the  univw  ■.»(  the  twv  parlia- 
menis  in  » ^■>:,  ni*  Jisiiwvtii^n  was  matk-  between  the  twv  di\S*iv*ns 
1^  tireat  HitlAin.  In  FnjtUnd  the  lin^w  i^  the  rUmaix'nrt 
»t>«a»t.v  c«w«\l  \Y<**hn»en  i\»  be  persscvl  by  the  U^tvb  Marv*ers, 
and  Uwh  ke«w  i\»  be  i>r«s*J  by  the  lA>*\ts  IVt'wty-  tor  their 
*«?»  in  ^^atHt^  i^vm)^UittI9  Wfte  ma^te  by  psHUmcni  i.\f  ihe 
xHH'*****^''"  ***■  *^  thrs  (vnvT  as  ww^y  as  tSe  r(^  i*t"  Edward  III., 
bwt  it  vNvwunwed  tv»  be  ex^erviscd.  Re>JhleT*  v\(  :>Hak<«fy>are  will 
tvmembrr  S*r  .KAn  Kalssafl'j  ix^mmiswvvs  to  press  suvisees*  aaJ 
iW  Kftannw^,  iix-j..'„i*\)  ni»  ,WhiVij  by  ■m:^'^-  *»J  iassilUt  exisiples 
M  tbe  *a^'  tn  wS^-li  the  du;>-  vss  pmonnetL    A  seasll  sua 

*  h  is  *!•■«  *vv<vw>'  gf«w*«tK-  (kM  "  »<■  |ww»  'tea  cone^wai  «*' 

"(won.  *»'  iRi('»>"w^  »•■'*"  >*»i'«9*."Ni»iWwi.'nl«*s.i>.^<iiTt\- 
\\'-i.»,\-,v«t  »n>    (^x'vk"'  (v«  »;>«ee»ti  \i\fc4i.  Jw««,"e  ^.'  cv«sv«»  .x  r.icoe- 

^nH-     tv«  V-*,t.   tjit    *-*-.ui^,   ^'  *«ji-vt  *«*, 

V.-^^*  »S»\t  .•»  «M:i*JfiS«  Wh-NKt    t»*v«  !V>  s 
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called  impreit-moncy,  or  coat  and  conduct  money,  was  given 
to  the  men  when  pressed  to  enable  them  to  reach  the  appointed 
rendezvous.  Soldiers  were  secured  in  this  way  by  Queen  Eliza- 
beth, by  King  Charles  I.,  and  by  the  parliament  itself  in  the 
Civil  War.  The  famous  New  Model  Army  of  Cromwell  was 
largely  raised  by  impressment.  Parliament  ordered  the  county 
committees  to  select  recruits  of  "  years  meet  for  their  employ- 
ment and  well  clothed."  After  the  Revolution  of  i688  parlia- 
ment occasionally  made  use  of  this  resource.  In  1779  a  general 
press  of  all  rogues  and  vagabonds  in  London  to  be  drafted 
into  the  regiments  was  ordered.  It  is  said  that  all  who  were 
not  too  lame  to  run  away  or  too  destitute  to  bribe  the  parish 
constable  were  swept  into  the  net.  As  they  were  encouraged 
to  desert  by  the  undisguised  connivance  of  the  officers  and  men 
who  were  disgusted  with  their  company,  no  further  attempt 
to  use  the  press  for  the  army  was  made. 

A  distinction  between  the  liability  of  sailors  and  of  other 
men  dates  from  the  i6th  century.  From  an  act  of  Philip  and 
Mary  (i  556)  it  appears  that  the  watermen  of  the  Thames  claimed 
exemption  from  the  press  as  a  privileged  body.  They  were 
declared  liable,  and  the  liability  was  clearly  meant  to  extend 
to  service  as  a  soldier  on  shore.  In  the  fifth  year  of  Queen  ^iia- 
beth  (1563)  an  act  was  passed  to  define  the  liability  of  the 
sailors,  It  is  known  as  "  an  Act  touching  politick  considerations 
for  the  maintenance  of  the  Navy."  By  its  term  all  fishermen 
and  mariners  were  protected  from  being  compelled  "  to  serve 
as  any  soldiers  upon  the  Land  or  upon  the  Sea,  otherwise  than 
as  a  mariner,  except  it  shall  be  to  serve  under  any  Obtain  of 
some  ship  or  vessel,  for  landing  to  do  some  special  eq>loit  which 
mariners  have  been  used  to  do,"  The  operation  of  the  act  was 
limited  to  ten  years,  but  it  was  renewed  repeatedly,  and  was 
at  last  indefinitely  prtdonged  in  the  sixteenth  year  of  the  reign 
of  Charles  I.  (1631).  By  the  Vagrancy  Act  of  the  dose  of  Queen 
Elisabeth's  reign  (1507),  disorderly  serving-men  and  other  dis- 
reputable characters,  of  whom  a  formidable  list  is  given,  were 
declared  to  be  liable  to  be  impressed  for  service  in  the  fleet.  The 
"  Takers,"  as  they  were  called  in  early  times,  the  Press  Gang 
of  later  days,  were  ordered  to  present  tbcir  commission  to  two 
justices  of  the  peace,  who  were  bound  to  pick  out "  such  sufficient 
number  of  able  men.  as  in  the  said  commission  shall  be  contained, 
to  serve  Her  Majesty  as  aforesaid."  The  justices  oi  the  peace 
in  the  coast  districts,  who  wnc  often  themselves  concerned  in 
the  shipping  trade,  were  not  always  sealoas  in  enfordng  the  press. 
The  pressed  sailors  often  dcsmted  with  the  "  imprest  money  " 
given  them.  Loud  compl^nis  were  mode  by  the  navxl  officers 
of  the  bad  quality  of  ibe  men  sent  up  to  serve  in  the  king's 
ships.  On  ibe  oUier  hand,  the  Press  Ganss  wne  accused  of 
cxt<.irting  money,  and  of  making  illegal  arrests.  In  the  reign 
of  t^ueen  .\nne  11703^  an  act  was  passed  "  for  the  increase  of 
Scamm  and  the  better  encourg^ntent  of  navigation,  and  the 
protection  of  the  CojJ  Trade-'"  The  aa  whidi  gave  parish 
auihorities  power  to  apprentice  bo)^  10  the  sea  cxemp:«l  tbe 
apprentkvs  from  tbe  press  for  three  years.  simI  onii]  the  age 
01  ei^tecfl.  It  especi.illy  reafimed  tbe  pan  of  tbe  VagtaiK>' 
Aa  of  Eliabeth's  reign  which  left  rogues  and  vapboods  ssbjec: 
tv»  be  pressed  for  tbe  sea  service.  By  the  aci  for  the  "  Increife 
cii  Manners  and  Seamen  to  na\-tgate  Mcniunt  Ships  asd  othtz 
trading  ships  or  vesseli."  passed  inihe  tetgnof  GcocgelL  tr-fc  . 
all  men  o\-er  c:;y-d\e  were  eKi=p:ed  from  ibc  press  tc>ce;ber 
wi;h  UJs  a=-i<r  eighteen.  :c«eip»«s  ser^-lig  in  Br-:-,iii  siips 
,al«avs  z^aefocs  in  war  tise' .  a:>i  li^idames  w^  had  ^ooe 
to  swa  during  ibeir  £rst  twvi  \-ears>  Tbe  act  !«  ~  lie  bet:« 
s;:;-c;>-;=i  «  ;be  ciies  of  L.'oi,>a  aad  WciKsiiascer  wiii  est " 
ga\T'ew=:?o,x::ojCTa*s;eKo*  3sii=g-l»ais, ;■,■■  focrappceJiuoni 
n.-fc  boa:,  aai  aZI  iaais=aec  foe  iwv  y«a:^ 
esor«  ~  vase  0*  acr:^  i=\-»ai.-e.  By  ibe  »r^  ioc  :be  <=o,-«:rj^s^ 
;*«■:;:  j(  :;s=7aa.-e  ;uscd  is  i"4-  ^  z»  issiruwe  Cvfi^'  es 
:i  I.,.v\3,-c  were  <=::::ioi  to  SKsre  «Bes=pci.-c  foe  riiny  wi;rt- 
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watermen  on  rivers,  were  liable  to  be  pressed  between  the  ages 
of  eighteen  and  fifty-five,  and  might  be  pressed  repeatedly  for 
so  long  as  their  liability  lasted.  The  rogue  and  vagabond 
element  were  at  the  mercy  of  the  justices  of  the  peace.  The 
frightful  epidemics  of  fever  which  desolated  the  navy  till  late 
in  the  i8th  century  were  largely  due  to  the  infection  brought 
by  the  prisoners  drafted  from  the  ill-kept  jails  of  the  time.  As 
service  in  the  fleet  was  most  unpopular  with  the  sailors,  the  press 
could  often  only  be  enforced  by  making  a  parade  of  stretigth 
and  employing  troops.  The  men  had  many  friends  who  were 
always  willing  to  conceal  them,  and  they  themselves  became 
expert  in  avoiding  capture.  There  was,  however,  one  way  of 
procuring  them  which  gave  them  no  chance  of  evasion.  The 
merchant  ships  were  stopped  at  sea  and  the  sailors  taken  out. 
This  was  done  to  a  great  estent,  more  especially  in  the  case  of 
homeward-bound  vessels.  On  one  occasion,  in  1S02,  an  East 
Indiaman  on  her  way  home  was  deprived  of  so  many  of  her 
crew  by  a  man  of  war  in  the  Bay  of  Biscay  that  she  was  unable 
to  resbt  a  small  French  privateer,  and  was  carried  off  as  a  prize 
with  a  valuable  cargo.  The  press  and  the  jails  failed  to  supply 
the  number  of  men  required.  In  1795  it  was  found  necessary 
to  impose  on  the  counties  the  obligation  to  provide  "  a  quota  " 
of  men,  at  their  own  expense.  The  local  authorities  provided  the 
recruits  by  offering  high  bounties,  often  to  debtors  confined  in 
the  prisons.  These  desperate  men  were  a  very  bad  element  in 
the  navy.  In  1797  they  combined  with  the  United  Irishmen, 
of  whom  large  numbers  had  been  drafted  into  the  fleet  as  vaga- 
bonds, to  give  a  very  dangerous  political  character  to  the  mutinies 
at  the  Nore  and  on  the  south  of  Ireland.  After  the  conclusion 
of  the  great  Napoleonic  wars  in  1815  the  power  of  the  press  was 
not  again  exercised.  In  1835  an  act  was  passed  during  Sir 
James  Graham's  tenure  of  office  as  first  lord  of  the  admiralty, 
by  .which  men  who  had  once  been  pressed  and  had  served  for 
a  period  of  five  years  were  to  be  exempt  from  impressment  in 
future.  Sir  James,  however,  emphatically  reaffirmed  the  right 
of  the  crown  to  enforce  the  service  of  the  subject,  and  therefore 
to  impress  the  seamen.  The  introduction  of  engagements  for 
a  term  of  five  years  in  1853,  and  then  of  long  service,  has  produced 
so  large  a  body  of  voluntary  recruits,  and  service  in  the  navy 
is  so  popular,  that  the  question  has  no  longer  any  interest  save 
an  historical  one.  If  compulsory  service  in  the  fleet  should  again 
become  necessary  it  will  not  be  in  the  form  of  the  old  system 
of  impressment,  which  left  the  sailor  subject  to  compulsory 
service  from  the  age  of  eighteen  to  fifty-five,  and  flooded  the 
navy  with  the  scum  of  the  jails  and  the  workhouse. 

Authorities. — Grose's  MUilary  Anliguiiies,  for  the  general 
subject  of  impressment,  vol.  it.  p.  73  et  aea.  S.  R.  Gardiner  gives 
many  details  in  his  history  of  James  I.  and  Charles  I.,  and  in  The 
Cwil  War.  The  acts  relating  to  the  navy  are  quoted  in  A  Collection 
of  Ike  SlatuUs  rioting  to  the  Admiralty,  &c..  pubhahed  in  iSiO.  Some 
curious  information  is  in  the  papers  relating  to  the  Brest  Blockade 
edited  bv  John  Leyland  for  tne  Navy  Record  Society.  Sir  James 
Graham  s  speech  b  in  Hansard  for  1835.  (D.  H.) 

IHPROHPTU  (from  in  promptu,  on  the  spur  of  the  moment), 
a  short  literary  composition  wbich  has  not  been,  or  is  not 
supposed  to  have  been,  prepared  beforehand,  but  owes  its 
merit  to  the  ready  skill  which  produces  it  without  premeditation. 
The  word  seems  to  have  been  introduced  from  the  French 
language  in  the  middle  of  the  17th  century.  Without  question, 
the  poets  have,  from  earliest  ages,  made  impromptus,  and  the 
very  art  of  poetry,  in  its  lyric  form,  is  of  the  nature  of  a  modified 
improvisation.  It  is  supposed  that  many  of  the  epigrams  of 
the  Greeks,  and  still  more  probably  those  of  the  Roman  satirists, 
particularly  Martial,  were  delivered  on  the  moment,  and  gained 
a  great  part,  at  least,  of  their  success  from  the  evidence  which 
they  gave  of  rapidity  of  invention.  But  it  must  have  been 
difficult  then,  as  it  has  been  since,  to  be  convinced  of  the  value 
of  that  evidence.  Who  is  to  be  sure  that,  like  Mascarille  in 
Les  Prfcieuses  ridicules,  the  impromptu-writer  has  not  employed 
his  leisure  in  sharpening  his  arrows?  James  Smith  received  the 
highest  praise  for  his  compliment  to  Miss  Tree,  the  cantatrice:— 


This  was  extremely  neat,  but  who  is  to  say  that  James  Smith 
had  not  polished  it  as  be  dressed  for  dinner?  One  writer  owed 
aU  his  fame,  and  a  seat  among  the  Forty  Immortals  of  the  French 
Academy,  to  the  reputation  of  his  impromptus.  This  was  the 
Marquis  Francois  Joseph  de  St  Aulaire  (1643-1742).  The  piece 
which  threw  open  the  doors  of  the  Academy  to  him  in  1706  was 
composed  at  Sceaux,  where  he  was  staying  with  the  duchess  of 
Maine,  who  was  guessing  secrets,  and  who  called  him  Apollo. 
St  Aulaire  instantly  responded:— 

La  divinity  qui  s'amuse 
A  me  demander  mon  secret, ' 
Si  j'^tais  ApoUon,  ne  aerait  pas  ma  muse, 
EUe  serait  Thetis — et  le  jour  finlrait.  , 

This  is  undoubtedly  as  neat  as  it  is  impertinent,  and  if  the 
duchess  had  given  him  no  ground  for  prq>aration,  this  is  typical 
of  the  impromptu  at  its  best.  Voltaire  was  celebrated  for  the 
savage  wit  of  his  impromptus,  and  was  himself  the  subject  of  a 
famous  one  by  Young.  Less  well  known  but  more  certainly 
extemporaneous  b  the  couplet  by  the  last-mentioned  poet,  who 
being  asked  to  put  something  amusing  in  an  albiun,  and  being 
obUged  to  borrow  from  Lord  Chesterfield  a  pencil  for  the  purpose, 
wrote; — 

Accept  a  miracle  instead  of  wit, — 
See  two  dull  lines  with  Stanhope's  pencil  writ. 
The  word  "  impromptu  "  is  sometimes  used  to  designate  a  short 
dramatic  sketch,  the  type^of  which  is  Molidre's  famous  Impromptu 
du  VersaOles  (1663),  a  miniature  comedy  in  prose, 

IMPROVISATORS,  a  word  used  to  describe  a  poet  who  recites 
verses  which  be  composes  on  the  spur  of  the  moment,  without 
previous  preparation.  The  term  is  purely  Italian,  although  in 
that  language  it  would  be  more  correctly  spelt  impromisalore. 
It  became  recognized  as  an  English  word  in  the  middle  of  the 
eighteenth  centtuy,  and  is  so  used  by  Smollett  in  his  Travels 
(1766) ;  he  defines  an  improvisatore  as  "  an  individual  who  has 
the  surprising  talent  of  reciting  verses  extempore,  on  any  sub- 
ject you  propose."  In  speaking  of  a  woman,  the  female  form 
impravisatrice   is  sometimes  used  in  English. 

Improvisation  is  a  gift  wbich  properly  belongs  to  those 
languages  in  which  a  great  variety  of  grammatical  inflections, 
wedded  to  simplicity  of  rhythm  and  abundance  of  rhyme, 
enable  a  poet  to  slur  over  difficulties  in  such  a  way  as  to  satisfy 
the  ear  of  his  audience.  In  ancient  times  the  greater  part  of 
the  popular  poetry  with  which  the  leisure  of  listeners  was 
beguiled  was  of  this  rhapsodical  nature.  But  in  modem  Europe 
it  was  the  troubadours,  owing  to  the  extreme  flexibility  of  the 
languages  of  Provence,  who  distinguished  themselves  above  all 
others  as  improvisatores.  It  is  difficult  to  believe,  however, 
that  the  elaborate  compositions  of  these  poets,  which  have  come 
down  to  us,  in  which  every  exquisite  artifice  of  versification  is 
taken  advantage  of,  can  have  been  poured  forth  without  pre- 
meditation. These  poets,  we  must  rather  suppose,  took  a  pride 
in  the  ostentation  of  a  prodigious  memory,  most  carefully  trained, 
and  poured  forth  in  public  what  they  had  laboriously  learned 
by  heart  in  private.  The  Italians,  however,  in  the  i6th  century, 
cultivated  what  seems  to  have  t>een  a  genuine  improvisation, 
in  which  the  bards  rhapsodized,  not  as  they  themselves  pleased, 
but  on  subjects  whicli  were  unexpected  by  them,  and  which 
were  chosen  on  the  spot  by  their  patrons.  Of  these,  the  most 
extraordinary  is  said  to  have  been  Silvio  AntonJano  (1540-1603), 
who  from  the  age  of  ten  was  able  to  pour  out  melodious  verse  on 
any  subject  which  was  suggested  to  him.  He  was  brought  to 
Rome,  where  successive  popes  so  delighted  in  his  talent  that  in 
1598  he  was  made  a  cardinal  In  the  17th  century  the  celebrated 
Metastasio  first  attracted  attention  by  his  skill  as  an  improvi- 
satore. But  he  was  excelled  by  Bernardino  Perfetti  (1681-1 747), 
who  was  perhaps  the  most  extraordinary  genius  of  this  class 
who  has  ever  lived.  He  was  seized,  in  his  moments  of  compos!' 
tion,  with  a  transport  which  transfigured  his  whole  person,  and 
under  this  excitement  he  poured  forth  verses  in  a  miraculous 
flow.  It  was  his  custom  to  be  attended  by  a  guitarist,  who 
played  a  recitative  accompaniment.  In  this  way  Perfetti 
made  a  triumphal  procession  throi^  the  dti^Jif  Italy,  ending 
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u{i  with  the  Capitol  of  Rome,  where  Pope  Benedict  XIII.  crowned 
him  with  laurel,  and  created  him  a  Roman  citizen.  One  of 
the  most  remarkable  improviiatores  of  modern  times  appeared 
in  Sweden,  in  the  person  of  Karl  Mikael  Bellman(  1740-1795), 
who  used  to  take  up  a  position  in  the  public  gardens  and  parks 
of  Stockholm,  accompanying  himself  on  a  guitar,  and  treating 
metro  and  rhythm  with  a  virtuosity  and  originality  which  place 
him  among  the  leading  poets  of  Swedish  literature.  In  England, 
somewhat  later,  Theodore  Hook  (1788-1841)  developed  a  surpris- 
ing talent  for  this  kind,  but  his  verses  were  rarely  of  the  serious 
or  sent  I  mental  character  of  which  we  have  hitherto  spoken. 
Iloolt's  animal  apirits  were  unfortunately  mingled  with  vulgarity, 
and  his  clover  jtux  d'tsprit  had  little  but  their  smartness  to 
recommend  them.  A  similar  talent,  exercised  in  a  somewhat 
norc  literary  direction,  made  Joseph  M£ry  (1796-1865)  a  delight- 
ful companion  in  the  Parisian  society  of  his  day.  It  is  rare 
indeed  that  the  productions  of  the  impro  visa  tore,  taken  down 
in  shorthand,  and  read  in  the  cold  light  of  criticism,  are  found 
to  Justify  the  impression  which  the  author  produced  on  his 
original  audience.  Imperfections  of  every  kind  become  patent 
when  wc  read  these  transcripts,  and  the  reader  cannot  avoid 
perceiving  weaknesses  of  style  and  grammar.  The  eye  and  voice 
of  the  improvisatore  so  hypnotize  his  auditors  as  to  make  them 
incapable  of  forming  a  sober  judgment  on  matters  of  mere 
literature 

IH*AHTIS.  the  architectural  term  given  to  those  temples 
the  entrance  part  of  which  cousisted  of  two  columns  placed 
between  the  anlae  or  pilasters  (see  Temple). 

IMAUDI,  JACOUBS  (1867-  ),  Italian  calculating  prodigy, 
was  born  at  Onorato,  Piedmont,  on  the  15th  of  October  1867. 
When  between  seven  and  eight  years  old,  at  which  time  he  was 
employed  in  herding  sheep,  he  already  exhibited  an  extraordinary 
aptitude  for  mental  calculation.  His  powers  attracted  the  notice 
of  various  showmen,  and  he  commenced  to  give  exhibitions. 
He  waa  carefully  examined  by  leading  French  scientists,  including 
Charcot,  from  the  physiological,  psychological  and  mathematical 
point  of  view.  The  secret  of  his  arithmetical  powers  appeared 
to  reside  in  his  extraordinary  memory,  improved  by  continuous 
|>racticc.  It  aKwarcd  to  depend  upon  hearing  rather  than 
aight,  more  remarkable  results  being  achieved  when  figures  were 
read  out  than  when  they  were  written. 

IHCAHTATION,  the  use  of  words,  spoken,  sung  or  chanted, 
usually  as  a  set  formula,  for  the  purpose  of  obtaining  a  result 
by  their  supposed  magical  power.  The  word  is  dcri^xd  from 
the  Latin  imiamtart,  to  chant  a  magical  formula;  cf.  the  use  of 
fiirmfM,  tor  such  a  formula  of  words.  The  Latin  use  is  ver>'  early ; 
thus  it  appears  in  a  fragment  of  the  XII.  Tables  quoted  in 
iiin)'  t-V.tf .  xxN-iii.  t,  4.  i;), "  Qui  malum  carmra  incantassct." 
t'rom  the  0.  Ft.  derii.'ative  of  ineamtan,  tncluiUer,  comes 
"enchant,"  "enchantment."  fcc.,  properly  of  the  eierdse  of 
macicid  povera,  hence  to  charm,  to  fasdaate,  words  which  also 
by  origin  are  of  magical  significance.  The  early  magi  of  .\ssyria 
and  Babylonia  were  adepts  at  this  art,  as  is  e\'ident  from  the 
examples  of  .\kkadian  spells  that  haw  been  disco\'er«d.  Daoid 
tv.  11)  i$  s)iukcn  of  as  "  master  of  the  enchanters  "  of  Babylon. 
la  Egypt  and  in  India  many  [<irmulas  of  religiaus  magic  were  in 
use.  witness  csfKoally  the  \cdic  «witlr*i. which  art  closely 
akin  to  the  Maori  tomiiM  and  the  North  Amciican  m^U-tmamii. 
.Kmong  the  halj~  men  presented  by  the  king  of  Korea  to  the 
mikado  of  Japan  in  A.d.  57  ;  was  a  reciter  of  mtmirtu,  who  would 
find  kims^  at  home  with  the  m-yimaii  or  incantation  practised 
by  the  ancient  Japanese  for  dissipating  eiiil  induatces.  One 
of  the  mwst  ccunmon.  widespread  and  persistent  uses  of  incarna- 
tion was  in  hcAliag  wwinds.  instances  of  which  are  found  tn  tbc 
(Uy.iwy  and  the  AiJi'4-M.'j,  and  in  the  traditional  folk-tore  of 
almost  e\'«y  Eutupean  country.  Siaular  songs  were  sung  to 
win  back  a  faithless  kn-«-  ^cf.  lite  second  f^otf  of  Tlieoctilust. 

Swturthw  MavHC, 

IMC&  WIUIABt  Engltsh  i$th  ceniuiy  furniture  dcstpicr 
«Rtl  cabiMinMkeff.  Re  was  one  of  the  miisi  successful  imiiaivus 
«f  Chiji|>end*le,  allbouirh  his  work  wxs  in  many  respects  ligh:!*. 
He  he^Kii.  in«k«ii,  to  lH;i;d  tbc  briofc  between  the  massive  and 


often  florid  style  of  Chippendale  and  the  more  boudoir-Uke  forms 
of  Hepplewbite.  Although  many  of  his  designs  were  poor  and 
extravagant,  his  best  work  was  very  good  indeed.  His  chairs 
are  sometimes  mistaken  for  those  of  Chippendale,  to  which, 
however,  they  are  much  inferior.  He  greatly  affected  the  Chinese 
and  Gothic  tastes  of  the  second  half  of  the  i8th  century.  He 
was  for  many  years  in  partnership  in  Broad  Street,  Golden 
Square,  London,  with  Thomas  Mayhew  (g.v.),  in  collaboration 
with  whom  he  published  a  folio  volume  of  ninety-five  plates, 
with  letterpress  in  English  and  French  under  the  title  of  Tkt 
Universal  System  of  Household  Furniture  (undated,  but  probably 
about  1762).  .-j*i»<— .   —i^:  ...    ,  ^j( 

INCE-IN-HAKBRFIBLD,  an  urban  district  in  the  Ince 
parliamentary  division  of  Lancashire,  England,  adjoining  the 
borough  of  Wigan.  Pop.  (1901)  21,262.  The  Leeds  and  Liverpool 
Canal  intersects  the  township.  There  are  large  collieries,  iron- 
works, forges,  railway  wagon  works,  and  cotton  mills.  There 
is  preserved  here  the  Old  Hall,  a  beautiful  example  of  half- 
timbered  architecture. 

IHCBNDIARISM  (Lat.  incendtre,  to  set  on  fire,  burn),  in  law, 
the  wilful  or  malicious  burning  of  thehouseor  property  of  another, 
and  punishable  as  arson  {q.v.).  It  may  be  noted  that  in  North 
Carolina  it  is  provided  in  case  of  fires  that  there  is  to  be  a  pre- 
liminary investigation  by  local  authorities:  all  towns  and  cities 
have  to  make  an  annual  inspection  of  buildings  and  a  quarterly 
inspection  within  fire  limits  and  report  to  the  state  insurance 
commissioner;  all  expenses  so  incurred  are  met  by  a  tax  of 
i°(,  on  the  gross  receipts  of  the  insurance  companies  (L.  1903, 
ch.  719). 

IHCBH8E,' the  perfume  (fumigation)  arising  from  certain 
resins  and  gum-resins,  barks,  woods,  dried  fiowers,  fruits  and 
seeds,  when  burnt,  and  also  the  substances  so  burnt.  In  its 
literal  meaning  the  word  "  incense  "  is  one  with  the  word 
"  perfume,"  the  aroma  given  off  with  the  smoke  (per  fumum^) 
of  any  odoriferous  substance  when  burnt.  But,  in  use,  while 
the  meaning  of  the  word  "  perfume  "  has  been  extended  so  as  to 
include  everything  sweet  in  smell,  from  smoking  incense  to  the 
invisible  fre^  fragrance  of  fruits  and  exquisite  scent  of  flowers, 
that  of  the  word  "  incense,"  in  all  the  languages  of  modern 
Europe  in  which  it  occurs,  has,  by  an  opposite  process  of  limita- 
tion, been  gradually  restricted  almost  exclusively  to  frankincense 
(see  Franxincen'Se).  Frankincense  has  always  been  obtainable 
in  Europe  in  greater  quantity  than  any  other  of  the  aromatics 
imported  from  the  East;  it  has  therefore  gradually  come  to  be 
the  only  incense  used  in  the  religious  rites  and  domestic  fumiga- 
tions of  many  countries  of  the  West,  and  at  last  to  be  properly 
regarded  as  the  only"  true  "or"  genuine  "  (f  .e. "  f  ranc"Hncense 
(see  Ultra's  Fr.  Dki.  and  Skeat's  Etym.  Did.  of  Eh^.  Lang.).' 

The  following  b  probably  an  exhaustive  list  of  the  sobstaoces 
available  for  incense  or  perfume  mentioiwd  in  the  Hetnvw  Soip- 
tuies: — Algum  or  almug  wood  (almug  in  i  Kings  x.  II,  12:  algum 


Inttnium  (or  imirmsmm  Iknris)  Sixna  incenderri  ItaL  and  Port. 

nu«;  Span,  uuinuo:  Fr.  ttuxns.  The  Bltbstant■^'e  occui^  in  an 
'ptioo  of  tbc  Arvalian  brothcrtiood  (Maiini,  Cli  AUi  «  Mmtm- 
intn  dt'trmtfili  Armli,  p.  639),but  is  frequent  only  in  ecclcsiastkal 
Latin.  Compart  the  classical  t«^Mrsl«M  and  sm^ms  from  lafiv. 
For  "incense  Lifila  (Lukei.  10,  11)  has  retained  the  deck  tittUfM 
(th\-miama):  all  the  Teutonic  names  (Ger.  HVOruvA:  Old  Sanm 
Wb^c;  IceL  AyWn:  Dan.  RSgOsr)  seem  to  bdoog  to  the  Chnstian 
period  (.Grimm.  DrmttcJu  iljUuiotit,  L  50). 

*  The  etymological  affinities  of  Wh.  Kot.  <Aw.  fN.W«./ainu.  3.-m1  the 
Sans.  Hatmta  are  wdl  known.     Sec  Max  MQlIer.  Chips,  i.  <». 

*  Cbsskal  Latin  has  but  ooe  word  {Ikms  or  teii  for  all  sort*  of 
iKCHC.  LA»nmt.  for  (tankineenac.  ctxma  oaly  in  the  Vulgate. 
E\tn  the  "  ground  hankinccBse  " or  "  groand  pine  "  v--t M*  ckamae- 
^n>  wasknownto  tbcRoman^as  Tus  terror  iPUnyV  alibougfa  they 
caAed  smne  plant,  from  its  tmelUnK  like  fiankiDcenje.  Libamalis.  and 
a  kind  of  Thaaaa  wine,  also  from  its  fraKtanct.  ZiAaaiu.  The 
LatiMybarbaric  wtwd  Oi^tmmm  ^quasi  Oienm  Ubami:  tbt  tatawKm 
name  for  fia^incense  in  modern  conmenc  is  used  in  a  bull  01  Pofic 
Benedict  [X.  vtou^.  It  may  beit  be  remarked  ihat  tbc  name 
"  European  lhuiku>ctai«  "  is  applied  lo  Ptmms  Taeda,  and  to  the 
Tcsinoof  exodatioa  \"  Biif|n»idv  phch  ">  of  the  Norwtyian  ^firwt 
&rs  <,Abia  emtsa>.  The  "  iMOse  tne  "  of  Aaama  «  tbe  Ititm 
nu»f*tit.   and   ibe  "  incenK  wiod  "  of   the    ^^nc  continent    /. 
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wood  {SanlaJum  aibum),  a  native  of  Malabar  and  Mataya;  aloes, 
lign  aloes  (Heb.  oMWrn,  ahOidUi),  produced  by  the  Aloexylon  Agai- 
lickum  (Loureiro),  a,  oative  of  Cochin-China,  and  AqaUaria  Agalhcha 
(Roxburgh),  a  native  of  India  beyond  the  Ganges;  balm  (Heb.  tiorf), 
the  oleo-resin  of  Baisamodendron  opabalsamum  and  B.  gileadtnse; 
bdellium  (Heb.  bdilah),  the  resin  produced  by  Baisamodendron 
roxburghii,  B.  Mitkul  and  B.  Pubescens,  all  natives  of  Upper  India 
(Lassen,  however,  Jdentifiea  odiitA  with  musk);  calamus  ^Heb. 
kmuk;  sweet  calamus,  hateh  bosem,  Ex.  jsa.  33;  Ezek.  xxvii.  19; 
sweet  cane,  kaneh  haUob,  Jer.  vi.  30;  Isa.  xliii.  34).  identified  by 
Rovle  with  the  AndroPoton  Calamus  aromaticiis  or  roosa  grass  of 
India;  cassia  (Heb.  kvuah)  the  Cinnamomtim  Cassia  of  China; 
cinnamon  (Heb.  iNwianMm),  the  CinnaiHomttm  geybmicitm  of  the 
Somali  country,  but  cultivated  largely  in  Ceylon,  where  also  it  runs 
wild,  and  in  Java;  costus  (Heb.  kelzioth),  the  root  of  the  Aucklandia 
Cosliis  (Falconer),  native  of  Kashmir.;  frankincense  (Heb.  lebdnah), 
the  gum-resin  of  Boimellia  Frereana  and  B.  Bhau-Dajiana  of  the 
Somali  country,  and  of  B.  Carierii  of  the  Somali  country  and  the 
oppoute  coast  of  Arabia  (see  "  The  Genus  Boswellia  "  by  Sir  George 
Birdwood,  Transactions  of  Ike  lAnnean  Society,  xxj.  1871);  galbanum 
(Heb.  fo/6e»oA),  yielded  byOpoidia  galbanifera  (Royle)  of  lOiorassan, 
and  Gaibanutn  omcinaU  (Don)  of  Syria  and  other  Ftrvias;  ladanum 
(Heb.  idt,  transited  "myrrh"  in  Gen.  xxxvii.  35,  xliii.  11),  the 
resiooue  exudation  of  Cuius  creticus,  C.  iadaniferus  and  other 
species  of  "  rock  rose  "  or  "  rose  of  Stiaron  ";  myrrh  (Heb.  mSr), 
tne  gum-resin  of  the  Baisamodendron  Myrrha  of  the  Somali  country 
and  oppodte  shore  of  Arabia;  onycha  (H^.  shdfdtth),  the  celebrated 
odorilerous  diell  of  the  ancients,  the  operculum  or  "  nail "  of  a 
species  of  StroaAus  or  "  wing  shell,"  formerly  well  known  in  Europe 
under  the  name  of  BiaUa  bytantina;  it  is  still  imported  into  Bombay 
to  burn  with  frankincense  and  other  incense  to  bring  out  their  odours 
more  strongly;  saffron  (Heb.  karkJhn),  the  stigmata  of  Crocus 
sathits,  a  native  originally  oi  Kashmir;  sptkenara  (Heb.  n«nj),  the 
root  of  the  Nardoalackys  Jatamansi  of  Nepal  and  Bhutan;  stacte 
(Heb.  fUUa/)>Kenerally  referred  to  the  5f:wax0j^naiu  of  the  Levant, 
but  Hanbury  has  shown  that  no  stacte  or  storax  is  now  derived  from 
S.  officinalis,  and  that  all  that  is  found  in  modem  commerce  is  the 
product  of  the  Liquidambnr  orientaUs  of  Cyprus  and  Anatolia. 

Be^es  these  aromatic  substances  named  in  the  Bible,  the  following 
must  also  be  enumerated  on  account  of  their  common  use  as  Incense 
in  the  Eaat;  benzoin  or  gum  benjamin,  first  mentioned  among 
Western  writers  by  Ibn  tfatuta  (1325-1549)  under  the  name  of 
M>An  d'  Jan  [i.t.  olibanum  of  Java),  corrupted  in  the  parlance  of 
Europe  into  benjamin  and  benzoin;  camphor,  produced  oy  Ctntw- 
momum  Camphora,  the  "  camphor  laurel  of  China  and  Japan,  and 
by  Dryohaianops  aromaiica,  a  native  of  the  Indian  Archipelago,  and 
widely  used  as  incense  throughout  the  East,  particularly  in  China; 
elemi,  the  remn  of  an  unknown  tree  of  the  Philippine  Islands,  the 
elemi  of  old  writers  being  the  rewn  of  BostneUta  Frereana;  aum- 
dragon  or  dragon's  blood,  obtained  from  Caiamus  Draco,  one  oT  the 
ratan  palms  of  the  Indian  Archipelago,  Dracaena  Draco,  a  liliaceous 
plant  of  the  Canary  Island,  and  FUroearpus  Draco,  a  t^:umiftou3 
tree  of  the  Island  Oi  Socotra;  nwe-malloes,  a  cotTUption  of  tiie 
Javanese  rtuamoAi,  or  liquid  storax,  the  reunous  exudatioii  of 
lAguidopibqr  AUinna,  a  native  of  the  Indian  Archipel^p)  (an 
American  Liguidarniar  also  produces  a  rose-malloes-llke  exu^tion); 
star  anise,  the  starlike  fruit  of  the  lUicum  anisalum  of  Yunan  and 
BOUth-westem  China,  burnt  as  incense  in  the  tempJes  of  Japan; 
sweet  6f^,  the  root  of  Acorus  Caiamus,  the  bach  of  the  Hindus,  much 
used  for  mcense  in  India.  An  aromatic  earth,  found  on  the  coast  of 
Cutch,  is  used  as  incense  in  the  temples  of  western  India.  The 
animal  excreta,  musk  and  dvet,  also  enter  into  the  composition  of 
modem  European  pastils  and  cknu  fumants.  Balsam  of  Tcdu,  pro- 
duced by  MyroKyian  loluiferum,  a  native  of  Venezuela  and  New 
Granada;  balsam  of  Peru,  derived  from  Myroxylon  Pereirae,  a 
native  of  San  Salvador  in  Central  America;  Mexican  and  Brazilian 
elemi.  produced  by  various  species  of  Icica  or  "  incense  trees,"  and 
the  liquid  exudation  of  an  American  species  of  JAquidambar,  are  all 
used  as  incense  in  America.  Hanbury  quotes  a  faculty  g^nted  by 
Pope  Pius  V.  (August  a,  157O  to  the  bishops  of  the  West  Indies  per- 
mitting the  substitution  orbalsam  of  Peru  for  the  balsam  of  the  East 
in  the  preparation  of  the  chrism  to  be  used  by  the  Catholic  Church 
in  America.  The  Sangre  del  drago  of  the  Meracana  is  a  resin  re- 
sembling dragon's  blood  obtained  from  a  euphorbiaceous  tree, 
Crolon  Draco. 

Probably  nowhere  can  the  actual  historical  progress  from 
the  primitive  use  of  animal  sacrifices  to  the  later  refinement  of 
burning  incense  be  mote  clearly  traced  than  in  the  pages  of  the 
Old  Testament,  where  no  mention  of  the  latter  rite  occurs  before 
the  period  of  the  Mosaic  legislation;  but  in  the  monuments  of 
ancient  Egypt  the  authentic  traces  of  the  use  of  incense  that 
still  exist  carry  us  back  to  a  much  earlier  date.  From  Meroe 
to  Memphis  the  commonest  subject  carved  or  painted  in  the 
interiors  of  the  temples  is  that  of  some  contemporary  Phrah 
or  Pharaoh  worshipping  the  presiding  deity  with  oblations  of 


gold  and  silver  vessels,  rich  vestments,  gems,  the  firstlings  of 
the  flock  and  herd,  caltes,  fruits,  flowers,  wine,  anointing  oil 
and  incense.  Generally  he  holds  in  one  hand  the  censer,  and  with 
the  other  casts  the  pastils  or  osselets  of  incense  into  it:  some- 
times he  offers  incense  in  one  hand  and  makes  the  libation  of 
wine  with  the  other.  One  of  the  best  known  of  these  representa- 
tions is  that  carved  on  the  memorial  stone  placed  by  Tethmosis 
(Thothmes)  IV.  (1533  B.C.)  on  the  breast  of  the  Sphinx  at  Gizeh.' 
The  tablet  represents  Tethmosis  before  his  guardian  deity,  the 
sun-god  R£,  pouring  a  libation  of  wine  on  one  side  and  offering 
incense  on  the  other.  The  andent  Egyptians  used  various 
substances  as  incense.  They  worshipped  R6  at  sunrise  with 
resin,  at  mid-day  with  myrrh  and  at  sunset  with  an  elaborate 
confection  called  kupki,  compounded  of  no  fewer  than  sixteen 
ingredients,  among  which  were  honey,  wine,  raisins,  resin, 
myrrh  and  sweet  calamus.  While  it  was  being  mixed,  holy 
writings  were  read  to  those  engaged  in  the  operation.  According 
to  Plutarch,  apart  from  its  mystic  virtues  arising  from  the 
magical  combination  of  4X4,  its  sweet  odour  bad  a  benign 
physiological  effect  on  those  who  oSered  it.*  The  censer  used 
was  a  hemispherical  cup  or  bowl  of  bronze,  supported  by  a  long 
handle,  fashioned  at  one  end  like  an  open  hand,  in  which  the  bowl 
was,  as  it  were,  held,  while  the  other  end  within  which  the  pastils 
of  incense  were  kept  was  shaped  into  the  hawk's  head  crowned 
with  a  disk,  as  the  symbol  of  R&*  In  embalming  their  dead 
the  Egyptians  filled  the  cavity  of  the  belly  with  every  sort  of 
spicery  except  frankincense  (Herod,  ii.  86),  for  it  was  regarded 
asspeciallyconsecratedtothe  worship  of  the  gods.  In  the  burnt- 
offerings  of  male  kine  to  Isis,  the  carcase  of  the  steer,  after 
evisceration,  was  filled  with  fine  bread,  honey,  raisins,  figs, 
frankincense,  myrrh  and  other  aromatics,  and  thus  stuffed 
was  roasted,  being  basted  all  the  while  by  pouring  over  it  large 
quantities  of  sweet  oil,  and  then  eaten  with  great  festivity. 

How  important  the  consun^tion  of  frankincense  in  the  worship 
of  the  gods  became  in  Egypt  is  shown  by  two  of  its  monuments, 
both  of  the  greatest  interest  and  value  for  the  light  they  throw 
on  the  early  history  of  the  commerce  of  the  Indian  Ocean.  One 
is  an  inscription  in  the  rocky  valley  of  Hammamat,  through 
which  the  desert  road  from  the  Red  Sea  to  the  valley  of  Egypt 
opens  on  the  green  fields  and  palm  groves  of  the  river  Nile  near 
Coptos.  It  was  cut  on  therocks  by  an  Egyptian  nobleman  named 
Hannu,  who  states  that  he  was  sent  by  Pharaoh  Sankhkere, 
Menthotp  IV,,  with  a  force  gathered  out  of  the  Thehaid,  from 
Coptos  to  the  Red  Sea,  there  to  take  command  of  a  naval  expedi- 
tion to  the  Holy  Land  of  Punt  (Puoni),  "  to  bring  back  odori- 
ferous gums."  Punt  is  identified  with  the  Somali  country, 
now  known  to  be  the  native  country  of  the  trees  that  yield  the 
bulk  of  the  frankincense  of  commerce.  The  other  bears  the 
record  of  a  second  expedition  to  the  same  land  of  Punt,  under- 
taken by  command  of  Queen  Hatshepsut,  1600  b.c.  It  is  pre- 
served in  the  vividly  chiselled  and  richly  coloured  decorations 
portraying  the  hbtory  of  the  reign  of  this  famous  Pharaoh  on 
the  walls  of  the  "  Stage  Temple  "  at  Thebes.  The  temple  is 
now  in  ruins,  hut  the  entire  series  ot  gorgeous  pictures  recording 
the  expedition  to  "  the  balsam  land  of  Punt,"  from  its  leaving 
to  its  returning  to  Thebes,  still  remains  intact  and  undefaced.* 
These  are  the  only  authenticated  instances  of  the  export  of 
incense  trees  from  the  Somali  country  until  Colonel  Playfair, 
then  political  agent  at  Aden,  in  1863-1864,  collected  and  sent  to 
Bombay  the  specimens  from  which  Sir  George  Birdwood  pre- 
pared his  descriptions  of  them  for  the  Linnean  Society  in  1868. 
King  Antigonus  is  said  to  have  had  a  branch  of  the  true  frank- 
incense tree  sent  to  him. 

Homer  tells  us  that  the  Egyptians  of  his  time  were  emphatic- 
ally a  nation  of  druggists  (Od.  iv.  229,  230).  This  characteristic, 
in  which,  as  in  many  others,  they  so  remarkably  resemble  the 

t  Bragscfa,  Eeypt  under  the  Pharaohs,  i.  77-81.  414-41Q. 

'  Plutarch,  De  Iside  el  Osiride,  c.  M.  In  Parthey's  edition 
(Berlin,  1850)  other  recipes  for  the  manufacture  of  kupht,  by  Galen 
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tllhilio,  llip  KitviHlniiK  \\nvf  niiiliitnliiPil  ti>  tW  \wkuI  (Uy; 
diiil,  nllliiiuiih  llu'V  liNvc  ihniiip'il  tlidr  rrlliiltm.  llir  uwui  Intcnic 
nmiiiiK  lliriii  iiihtliiiim  Iti  lie  n*  riiiiiillnr  mid  ftirniHl  it>  ever. 
|'lu>  k>>U  01  lihii  k  jiiiwiliT  will)  wlili'li  I  lir  iiuiilcni,  like  Dip  tiiu'iciil , 
K.HV|illnii  InOli'N  |>nlii(  llirlr  limKnlotil^K  cyp'^^l"-  i*  nolhitix  '»>( 
l)ip  piiiH'lti  «>[  iliniii'tl  (initkliiipitur,  t>r  otlirr  iHlDrifrmiia  Kiin 
\»\\\\t\\{  will)  (KtnklmpiiRi',  hikI  iiliinU  ot  wnlpr,  (rum  the  wdl 
ii[  /i^m  #i'hi,  liv  tlip  |)ll)iiliiii>  iTttiniliiK  (nim  Mpi-ih.  'I'hry  kIso 
Mivll  liM»klii>viti>p  iiH  «  ilt<|>llnli)Ty,  «u(l  »iiinir  (heir  haiuU  with 
H  |wMt>  litUi  Ihv  ttmi)HMll lull  lit  whU'l)  tTanktiuYiiH  rntrn,  ftir 
tliv  )»it)Hv>i>  i>(  nwiiumliAltiiK  Ui  thorn  Hit  nUmclivr  iKTlumr. 
ili>ii>ttii|ii«  \t\\  ;>^  ih>i«  i-ilim  a  Hl»tllninrtUWit»|>rni.ii!>c«)  by  the 
ttMiHi'it  t>(  St  vlhiit  ^iMiitiwiT  nliHt  Jiiillth  X.  ,\'  4^>  III  i'<'J>l  wmlhpr 
lhi>  ^')t^pl<<tll*  wAim  iMr  rvMimii  by  |tlnoiit|t  in  thrm  «  brnnicr, 
"  >  hnllii|i  (hoh."  »t "  »l«mtlnir  ilinh."  tlllwl  wit  h  t'hiki\-iwl,  Vfhcrwm 
tmvHw  w  Umut;  ««>(  Iw  hut  WT*(hcr  thry  rrttvsh  Ihpiw  hy 
\h\AtiiMMill\  »«i»|ti<4  »  hmwl  4THwt  l»y  «  thilix  Ihmufth  them  ■ 
IuhVi)I(Vii>«\  lwn»vM«  Kiul  «h«p  VrtHHl  Win^ fhiell)'  Mnwi  (t>r  the 

Ih  thv  •\Uhm»«'>t  wtnivMi  \>X  the  BiWc,  the  wirnl  "  iihvuM-  " 
tl^ul■Ut^>«  t\*\*  \*hi*Hy  ilisttuvt  Hebrew  wvwxt*.  In  varimw 
|v«'»».<)H'^  i«  the  lattei  (VMtHW  »»t  tMi*h  \!il,  Kvi.l,  iu  Jeremiah 
«i»il  «\ v'h«\MH»W,  tl  i\'ftrt'!>eitl» the  Hebre*  ;.\V^.iA.  »><.we ususllj- 
iv«\M\\l  "  HawKuhTUKe";  elwwhere  the  ^yijiina)  ww",!  is 
tyf.wv*!  \t.\  \\\  s,  o.    lex   \,  ti  N«w,  v(i,  u-^"V*\leriv!»iMf 

vM  the  \V<|v  »"A»  \*\  ^  vW  tit'i'  \\\\\-*:\  *h«\h  Wrt»  fc  US<\I.  lU^I 

»M>t\  rt\  *-'\.  \v\,  *,  b\«  aWiiH  lev.  i.  *.  iii,  n,  ix.  i,(, »«h1  nwn> 
whiH  iv^^vvp'v  t\*  \KHS\^e  the  |^»\s>-w  by  «bi<.'h  ibe  "sawur 

vM  »AUM,V»hM\"«»J«\\bu»»t  »\tt\>»>l>Jft,'nb*-<b^\«tk^«v>fiW.X«S*, 

«»|w\sbtv\\t  S\'mwi!H^'^i«tbe*wibi^>sv>lxvvSi\M\(*si»  i  Kiiyrs 
\»i  ,*,  V  X^»w  ft,  ^<'  fl  w  Hwndf  t\x  ns\>«  e\l^^■^;!,v  ihr  bur-.i5-^ 
^'it  ^.^>\■*^'^  "(mSi  i«>tv  ^W^s^Ml  iv\>4^)i»-<>i ,  l"V  ex|xressj\'in  "  m- 
\\s»v  v(v"''*v"''  >**  i*»wi "  »w  *V  Kx\.  »,<  »>k1  tSe  «;;«*;*■>«  in  IV. 

"^i-^'i*  ■  ,*.".' -.'1  ".WW**,  ,>*;).\t  in  Rv  \\\,  ,«<:,"*  •.\'*-,;<v^N'<K 

a-.'.x'*  .V  «!t  »^  iV  >nj\s V\^»^\ ,"  y"*  wiS-v  "a  (ve^;;??*  *::« 
»S"  a;^  ^^^  iS"  iSN-V.-s-*,""  *>.^S|  ■««*  W  Sv  re^ArvW  as  ».■«; 
>^.^^ ,  A  s-  , V  V". '. *, ^'»A  ,•<  ♦>.v4t  *«» i'UV^.MvNi  arvV?  ;^ 

*  *>^   '  'iS  V  '   iV  "  .'  "s"  "^  ;';*.•,l,.'r^^■*^•«(■  ^^•.'ifi-.-.t  tj\\\ 

isWisV-^     *  <\;.>*^  i'vN'^s.'s-, -.viv   »-',V   ^5v«>oi^ts'  Its  ».-Tr.  \;:^;if 

V.x    .V  -■«-\^  ^w\  wsN"  "-*  *K->»,  sW  Urvw  wt^  ;-!-^/»«vi  ii 

ii."  ■  .>\  \\\  '  ■*■'  VWv.  .■•  !;*4**i!V>H.-r.  vtfor  *>vi.T 
''  ,V  V'-'C'  ■«,  Jv.Ov'..  ^\  ,V  liij:>  i-'-vis;  *»  a  jm-t  -t  SL-r.-r* 
,\'«K  ,*.i,-J    "\NT  .V  *■  X.  A,  >«*■■-, ,-Jv.tit    ^,-x    \x-.   x;    V.i 

',i\    '■    ,-^  XV   -,0.   fc^-  %to  tSf  ,^^w^^,^v.  tvi-^  •-■  >  ;K-  sV* 

>.V«S-  ;,X  \X\  ■■  ,-XV>  S*^jM.>  .V,y  .l-V-^StS.^  .11  .'V  ^v.-v-» 
«,VV«.     -^V    \*.      v««-     "■     tA     •'■       ■■^    Vk-v-uS   SIP'   "VLICt 

■*v  •  ^"V-xM-  V--.  «  \v  ,-.  V  \vv'«  >■  it  knv*.  -.  r; 
I.  Bv^  ;.   Kjk  Kxivxo  '^.■Wtvv*  V    K  -viitvs-  v  c«  ,i   ik--'i»! 


xxlit.  s),  The  kings  of  Assyria  united  in  themselves  the  royal 
and  priestly  otliccs,  and  on  ihe  monumeots  they  erected  they 
nro  {tenerally  repreaented  as  offering  incense  and  pouring  out 
wine  to  the  Tree  of  Lite.  They  probably  carried  the  incense 
in  the  sacred  bag  so  frequently  seen  in  their  hands  and  in  those 
also  of  the  common  priests.  According  to  Herodotus  (i.  183), 
frankincense  to  the  amount  of  1000  talents'  weight  was  offered 
every  year,  during  the  feast  of  Bel,  on  the  great  altar  of  his 
temple  in  Babylon. 

'I'he  monuments  of  PersepoUs  and  the  coins  of  the  Sassanians 
show  that  the  religious  use  of  incense  was  as  common  in  ancient 
IVrsia  as  in  Babylonia  and  .^ssj^a.  Five  times  a  day  the  priests 
of  the  Persians  (Zoroastrians)  burnt  incense  on  their  sact«d 
lirr  altars.  In  the  Ax-esta  ^VendHttd,  Fargard  zix.  34,  40), 
the  inoenae  they  used  is  named  wAm  gaono.  It  has  been  identified 
with  beniotn,  but  «'as  probably  frankincense^  Hemdotus 
(iii.  u;)  states  that  the  Arabs  brou^t  evcr>-  year  to  Darius  as 
tribute  1000  talents  of  frankincense.  The  Parsees  stUl  pracrvc 
in  western  India  the  pure  traditkxi  of  tbe  ritual  ol  incense 
as  [txllowed  by  tbdr  nc«  from  probably  tbe  most  ancient  times. 

The  A*itw>i>xM<i  and  ifttA^hku-afu  afford  evidence  of  the  em- 
)tk\vment  of  inocrksc  by  tlie  Hindus,  in  the  worship  of  the  gods 
aitd  Ihe  burning  of  the  dead,  from  tlte  remotest  antiquity.  Its 
use  was  obximtsly  coDunued  by  tbe  Buddhists  during  the 
(xrex-alcnv'e  (xf  their  reli^Mn  in  Indi^  for  it  is  still  used  by  tbem 
in  Nepal.  Tibet.  Ceykw.  Burma.  China  and  Japan.  Tliese 
cvxuntiKS  all  iw-eixxnl  Buddhkm  bom  India,  and  a  large  propor- 
ik'm  of  the  ponvlain  and  earthenware  articles  imparted  from 
China  and  Ji^^an  in'.o  Euiv^k  consists  <rf  innumcrabte  fonm 
txi  oeosres.  The  Jaiss  ail  ox-u-  India  bum  sticks  of  incecse 
bcfv'wv  their  Jina.  The  commons  inccnae  in  andcnt  Iixiia 
was  iwibiSix"  irankinceikse.  The  Indian  frankiaccnse  tree. 
J^\<W«-:V-J  i«»-i-V»-j,  C^x^ebrooke  .wiich  cgr:j:r!y  isd^des  B. 
i[i.W.£,  Ri.x]L^-.i;i:h'.  s  a  d^ivbif-.:!  sidxr  at  L>iU.  Ii  is  iocad 
i.'^x^''  wbece  ;he  B»idkiK  nrii^'tt  prtuaI  in  aacirct  times. 
i:;  K-.i^ju^  anJ  akxc;  the  kxh  <m  the  H:=ulans  kx*  in  wKsttx^ 
lr-„fci.  «!wre  i;  j«rtk-.iIir?T  A-^^nsises  i=  ibe  agg^ba-Aaad 
vV  :iie  B'.Aiiiist  laxxs  4:  A>izLia.  I:  >s  <;:i::e  pws:^  ihenfccc 
:iit!.  as  !be  ewers*  «  ibttr  m^jfcy  ex:<soa:  (o«aacr  ■'-■jf 
;V  ooe  ;SNas*=J  years  oe  Act  »3«tdj:xy-  tie  BsSihss 
-,— ,^-«<\i  :i>e  trae  sra-r't'-vgaat  trre  *:^3c=  .\±ria  a=»i  Anbca 

X  ;j>rta.    Now.  i 

C-.-<^    TtSLZM.    pi3    T*si=3.    J^-CS.    WCO^    ±»i    ^TK. 

u.»  xn£  9K%2»  a  L3.=.t-  is.  aix:itl  a&  w>el  *s  x^^-is» 
~"  "  "        -fr 

.-["*■  «  'irnit  is  AtnpM>i£  etinr  «  tk*.  fcur. 

7J.T1W*    i 

«■  (Tat      Tie  o^r  tnf  !-.;.■-)•  yman  ttajc  1;  ^k  >tij 

WMfff^  ina-A.     r^  loduo:  M  ^BurniKBi  jT>xs<i.  west  :3Ciidn- 
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about  with  a  lighted  stick  of  incense  in  one  hand,  and  holding 
out  with  the  other  an  incense-hotder  (literally, "  incensechariot "), 
into  which  the  coins  of  the  pious  are  thrown.  Large  "  incense 
trees  "  resembling  our  Christmas  trees,  formed  of  incense-sticks 
and  pastils  and  osselets,  and  alight  all  over,  are  borne  by  the 
Shiab  Mussulmans  in  the  solennial  procession  of  the  Mohiurum, 
in  commemoration  of  the  martyrdom  of  the  sons  of  Ali.  The 
worship  of  the  lulsi  plant,  or  holy  basil  {Ocymum  sanctum, 
Don),  by  the  Hindus  is  popularly  explained  by  its  consecration 
to  Visbnu  and  Krishna.  It  grows  on  the  four-homed  altar  before 
the  house,  or  in  a  pot  placed  in  one  of  the  front  windows,  and  is 
worshipped  every  morning  by  all  the  female  members  of  every 
Hindu  household.  It  is  possible  that  its  adoration  has  survived 
from  the  times  when  the  Hindus  buried  their  dead  in  theii 
houses,  beneath  the  family  hearth.  When  they  came  into  a 
hot  climate  the  fire  of  the  sacrifices  and  domestic  cookery  was 
removed  out  of  the  house;  but  the  dead  were  probably  still 
foi  a  while  buried  in  or  near  it,  and  the  tvlsi  was  planted  over 
their  graves,  at  once  for  the  salubrious  fragrance  it  diffuses  and 
to  represent  the  burning  of  incense  on  the  altar  of  the  family 
Lar.  The  rich  land  round  about  the  holy  city  of  Pandharpur, 
sacred  to  Vitboba  the  national  Mahratta  form  of  (Krishna)- 
Vishnu,  is  wholly  restricted  to  the  cultivation  of  the  lulsi  plant. 

As  to  the  0{jta  mentioned  in  Homer  (//.  ix.  499,  and  elsewhere) 
and  in  Hesiod  (Works  and  Days,  338),  there  is  some  uncertainty 
whether  they  were  incense  ofierings  at  all,  and  if  so,  whether 
they  were  ever  offered  alone,  and  not  always  in  conjunction 
with  animal  sacrifices.  That  the  domesdc  use,  however,  of  the 
fragrant  wood  Woe  (the  Arbor  vilae  or  CalHtris  quadrivaivis  of 
botanists,  the  source  of  the  resin  sandarach)  was  known  in  the 
Homeric  age,  is  shown  by  the  case  of  Calypso  (Od.  v.  60),  and 
the  very  sirnilarity  of  the  word  Oiov  to  Sios  may  be  taken  as 
almost  conclusively  proving  that  by  that  time  the  same  wood 
was  also  employed  for  religious  purposes.  It  is  not  probable 
that  the  sweet-smelling  gums  and  resins  of  the  countries  of  the 
Indian  Ocean  began  to  be  introduced  into  Greece  before  the 
8th  or  7th  century  B.C.,  and  doubtless  Xi^ovos  or  X(^(uwr6i  first 
became  an  article  of  extensive  commerce  only  after  the  Medi- 
terranean trade  with  the  East  had  been  opened  up  by  the 
Eg}rprian  king  Psammetichus  (c.  664-610  B.C.).  The  new 
Oriental  word  is  frequently  employed  by  Herodotus;  and  there 
are  abundant  references  to  the  use  of  the  thing  among  the  writers 
of  the  golden  age  of  Atric  literature  (see,  for  example,  Aristo- 
phanes, Piut.  1114;  Frogs,  871,  888;  Clouds,  436;  Wasps, 
96,  861).  Frankincense,  however,  though  the  most  common, 
never  became  the  only  kind  of  incense  offered  to  the  gods  among 
the  Greeks.  Thus  the  Orphic  hymns  are  careful  to  specify,  in 
connexion  with  the  several  deities  celebrated,  a  great  variety 
of  substances  appropriate  to  the  service  of  each;  in  the  case 
of  many  of  these  the  selection  seems  to  have  been  determined 
oot  at  all  by  their  fragrance  but  by  some  occult  considerations 
which  it  is  now  difficult  to  divine. 

Among  the  Romans  the  use  of  religious  fumigations  long 
preceded  the  introduction  of  foreign  substances  for  the  purpose 
(see,  for  example,  Ovid,  Fast.  i.  337  seq.,  "  £t  non  exiguo  laurus 
adnata  sono  ").  Latterly  the  use  of  frankincense  ("  mascula 
thura,"  Virg.  Ed.  viii.  65)  became  very  prevalent,  not  only 
in  religious  ceremonials,  bnt  also  on  various  state  occasions, 
such  as  in  triumphs  (Ovid,  Trist.  iv,  3,  4),  and  also  in  connexion 
with  certain  occurrences  of  domestic  life.  In  private  it  was 
daily  offered  by  the  devout  to  the  Lar  familiaris  (Plant.  Auivl. 
prol.  23);  and  in  public  sacrifices  it  was  not  only  sprinkled 
on  the  head  of  the  victim  by  the  pontifez  before  its  slaughter, 
and  afterwards  mingled  with  its  blood,  but  was  also  thrown 
upon  the  flames  over  which  it  was  roasted. 

No  periecdy  satisfactory  traces  can  be  found  of  the  use  of 
incense  in  the  ritual  of  the  Christian  Church  during  the  first 
four  centuries.'    It  obviously  was  not  contemplated  by  the 

*  Thia  guarded  statement  still  holds  good.  Compare  Duchesne, 
Christian  Worship  (Eng.  trans.,  1904),  ch.  ii„  "  The  Mass  in  the 
East,"  V.  "  The  Books  of  the  Latin  Rite,"  and  xii.  "The  Dedica- 
tion of  Churches." 


author  of  the  epistie  to  the  Hebrews;  its  use  was  foreign  to  the 
synagogue  services  on  which,  and  not  on  those  of  the  temple, 
the  worship  of  the  primitive  Christians  is  well  known  to  have  been 
originally  modelled;  and  its  associations  with  heathen  solemni- 
ties, and  with  the  evil  repute  of  those  who  were  known  as 
"  thurificaU,"  would  still  further  militate  against  its  employment. 
Various  authors  of  the  ante-Nicene  period  have  expressed  them- 
selves as  distinctly  unfavourable  to  its  religious,  though  not  of 
course  to  its  domestic,  use.  Thus  Tertulhan,  while  (Z)«  Cor, 
MU.  10)  ready  to  acknowledge  its  utility  in  counteracting 
unpleasant  smelb  (  "  si  me  odor  alicujus  loci  offenderit,  Arabiae 
aliquid  incendo  "),  is  careful  to  say  that  he  scorns  to  offer 
it  as  an  accompaniment  to  his  heartfelt  prayers  (Apol.  30;  cf. 
42).  Athcnagoras  also  {Legal.  13)  gives  distinct  expression  to 
his  sense  of  the  needlessness  of  any  such  ritual  ("  the  Creator 
and  Father  of  the  universe  does  not  require  blood,  nor  smoke, 
nor  even  the  sweet  smell  of  flowers  and  incense  ") ;  and  Amobius 
{Adv.  Gem.  vii.  26)  seeks  to  justify  the  Christian  neglect  of  it 
by  the  fact,  for  which  he  vouches,  that  among  the  Romans  them- 
selves incense  was  unknown  in  the  time  of  Numa,  while  the 
Etruscans  had  always  continued  to  be  strangers  to  it.  Cyril 
of  Jerusalem,  Augustine  and  the  Apostolic  Constitutions  make 
no  reference  to  any  such  feature  either  in  the  public  or  private 
worship  of  the  Christians  of  that  time.  The  earliest  mention, 
it  would  seem,  occurs  in  the  Apostolic  Canons  (can,  3),  where 
the  duitiaiM  is  spoken  of  as  one  of  the  requisites  of  the  euchar- 
istic  service.  It  is  easy  to  perceive  how  it  should  inevitably 
have  come  in  along  with  the  whole  circle  of  ideas  involved  in 
such  words  as  "  temple,"  "  altar,"  "  priest,"  which  about  this 
time  came  to  be  so  generally  applied  in  ecclesiastical  connexions. 
Evagrius  (vi.  31)  mentions  the  gift  of  adviuariipioy  by  the  con' 
temporary  Chosroes  of  Persia  to  the  church  of  Jerusalem;  and 
all  the  Oriental  liturgies  of  this  period  provide  special  prayers 
for  the  tfaurification  of  the  eucharistic  elements.  The  oldest 
Ordo  Romanus,  which  perhaps  takes  us  back  to  within  a  century 
of  Gregory  the  Great,  enjoins  that  in  pontifical  masses  a  sub- 
deacon,  with  a  golden  censer,  shall  go  before  the  bishop  as  be 
leaves  the  secretarium  for  the  choir,  and  two,  with  censers, 
before  the  deacon  gospeller  as  he  proceeds  with  the  gospel  to 
the  ambo.  And  less  than  two  centuries  afterwards  we  read  an 
order  in  one  of  the  capitularies  of  Hincmar  of  Reims,  to  the 
effect  that  every  priest  ought  to  be  provided  with  a  censer  and 
incense.  That  in  this  portion  of  their  ritual,  however,  the 
Christians  of  that  period  were  not  universally  conscious  of  its 
direct  descent  from  Mosaic  institutions  may  be  inferred  perhaps 
from  the  "  benediction  of  the  incense  "  used  in  the  days  of 
Charlemagne,  which  nins  as  follows:  "  May  the  Lord  bless 
this  incense  to  the  extinction  of  every  noxious  smell,  and  kindle 
it  to  the  odour  of  its  sweetness."  Even  Thomas  Aquinas  (p.  iii. 
qu.  83,  art.  5)  gives  prominence  to  this  idea. 

The  character  and  order  of  these  historical  notices  of  incense 
would  certainly,  were  there  nothing  else  to  be  considered,  justify 
the  conclusion  hitherto  generally  adopted,  that  its  use  was  wholly 
unknown  in  the  worship  of  the  Christian  Church  before  the  5th 
century.  On  the  other  hand,  we  know  that  in  the  first  Christian 
services  held  in  the  catacombs  under  the  city  of  Rome,  incense 
was  burnt  as  a  sanitary  fumigation  at  least.  Tertullian  also 
distinctly  alludes  to  the  use  of  aromatics  in  Christian  biuial: 
"  the  Sabaeans  will  testify  that  more  of  their  merchandise,  and 
that  more  costiy,  is  lavished  on  the  burial  of  Christians,  than  in 
burning  incense  to  the  gods."  And  the  whole  argument  from 
analogy  is  in  favour  of  the  presumption  of  the  ceremonial  use 
of  incense  by  the  Christians  from  the  first.  It  is  natural  that 
little  should  be  said  of  so  obvious  a  practice  until  the  fuller 
development  of  ritual  in  a  later  age.  The  slighting  references 
to  it  by  the  Christian  fathers  are  no  more  an  argument  against 
its  existence  in  the  primitive  church  than  the  similar  denuncia- 
tions by  the  Jewish  prophets  of  burnt-offerings  and  sacrifices 
are  any  proof  that  there  were  no  such  rites  as  the  offering  of 
incense,  and  of  the  blood  of  buUs  and  fat  of  rams,  in  the  worship 
of  the  temple  at  Jerusalem.  There  could  be  no  real  offence  b 
Christians  in  the  burning  of  incense.    Malachi(i.  ii)hadal 
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Imi-iiiUl  itiK  lliri"  whiii  umuiin  thi-  t,i-iii\U;  \n  KVt-ry  |ik<e, 
tw i-iiv- iUmM  ill- iitti  ti''\  littM  hiihi.  wlib  myrrh  Hill]  frunk- 
tiiii.|.<"-  #Hi-  iilti-ii.i\  Uv  Iti"  t'n»\Hii  Mfiii  Ui  Ihi-  litriifll  Jmiiii  at 
lil>  \,lilii,  iMi'l  III  U>■v^Ul|lHl  vlll  t,  4.  It"-  IriioiC  »'  tlx-  oHrrlnic 
I.I  liiii.ii.li  wlllt  I'll'  I'fiiVM*  (if  lt»'  aitlKU,  Ix-fori-  llir  llirouir  of 
iUii\,  l«  mil  wlllHiiit  III  «I||iilli(nlii<'  If  Hfwi  lliii  |iiiiMiii(r  III 
Aiiilii'i*!'  1,1  Mlliiii  f'rii  l,nl><  t.  I M,  wlii'in  In'  -I'l'iik.  ul  "  im  "  ii« 
"  iiiliil>.iiti»  iiihiilH  "  N  III  liK  liHiitlulc'l  "  liii  i-i»liiii  Ihc  ulMirN," 
mill  liil>i'ii  lllMiilly,  il  IKH  lr.llii.(iiiv  lo  liip  iiii'iir  liicrniH-  liy  Dm 
I  lillilliMi  (  Itllliti  lll,N<  Ini.l,  lli><  41  II  H'liliiiy,  Km  llifPiirlli'-t 
t'*|iit'<i*  iiimiIIhii  lit  IIm<  m'IhIiih  'i'  I  he  nlliir  hy  I 'liil*iiiiii  |irli-iilii 
In  III  "  IIh-  iviiiki,"  tiial  i|iii>li«l  III  iliii  Mil  u'lihiiy,  Hliriliiilril 
III  "  lll<iiiv*li<a  llii<  Am'kiiuuIIi',"  1I1P  Miiili'itlliiirHry  iif  St  I'Hlil 
MiU«vll    t-li 

Mil.  Mi»r>|  iif  Ihii  Ittiiimii  C'liiirdi  iinw  fiijuln*  liK'niNiitliin 
lii'liii»<  Mil-  liiiiiili,  III  llii>  iiiii|ii<l  mill  huhIii  Hi  llii<  olIi'i'Miry,  hiuI 
Hi   llii<  >i|i'V<illi>iu  III  I'Vi'iv  IiIkI)  I ■I"'  !<*•'  <>'  lii'>'ii«r  iiIno 

IIMKI*   Hi     llll'    l'«|MIKltlllll   III    llll<   MlliritllM'ltl,    111     I'llllM'l  riltlllllll    1)1 

ilxiiilii'iiuiil  llit'llki',  III  |>i»ii<»l»iM,  liHlii'iitlKi'lor  llir  liiiriiil 
Kl  till!  iImdI  mill  III   llii<  Kilillilll I  ii'lim,     Oil  IiIkI)  fi-NliviiU 

llll>  HlMI   In  1  Hl*|i>l  III   VrKIH'tK  mill  IniliU. 

Ill  llll'  rliiiiili  III  Ii'iihIhii'I  llll'  II I  ln<'t*iHP  win  umiliinlly 

HimiiiliiiiiMl  iilii'i  \\w  ii^luii  III  I'llwnnl  VI.,  1111III  Ihf  rlhiiillolli' 
ti'itviil  III  llii<  )<h>iii<iil  iliii'.  lu  liH',  liiiwi'Vi'i,  linn  iirviT  Iiih>ti 
hIhiIuIii'iI  U\  Iiim  .\  "  I'liim  Im  llii<  (iiiini'ii'iiiiiiiiul  n  (Viiurr  " 
tiiuii»  111  .'ill  III  ml  I '«  hvm  1*1  l>nUi<ilu'H  iiml  l'o».wniliim  ••(  ii 
I  t».i.A,ii  1  k.,f,4  iiMi).  Ill  vniliuw  niiikmil  ii<li'i<<m'v  t"".  tor 
i<s.iiii|<li'  III  \.wi.iH.f^>«iMn,  ml  M>r.  Vlll.  vltl  |>.  lO  mimrmiii 
«l>iiirtilii  \i\ty  mv  mi'iiiliiiii'il  III  wliuK  liitviiM'  ii|i)n'iir»  m  Iihvp 
ln'iii  Imnii  111  ilmiilii'o,  ilw  i-vlilviiiv,  hirnvwr,  ilin*  mu  |p> 
ui  Ui  III  111  kIium  iIihI  Ii  wm  iim-iI  iliiitiiM  illvli»>  m-iviiv.  Irnsl  tif 
llll  ilini  II  Wii*  1IM1I  iliiiiiiti  llll'  iMiiiiiiiiiilini  ulliiv.  M  Ihr  iMrvHW- 
Iti'li  III  tliiii||i<  III  ,  iiiii>  III  llu>  kiiiH'i  )tiMi>iiiii  (i|i)<r(iml  "  in  « 

■Itllli'l    lllv»,    l»i|illl\|t   H   IVIIIDIItllH   IMII,   (illTHtl\|t   IW'rfUlWmt.   M 

III  I'lvximi.  .Mmiimiini-i  " 

111  i.li'ii.  1*11  llll'  rt|i|*iMl  111  IW  K»'\.  II.  WwirtH,  Si  OiiMvcny 
IimiiImii.  *\\\\  llll'  Ki'v  t.'  Kiim,  M  JivhnV  Niirwiili,  i>«<iiHxl  llw 
mv  \ti  iiiti<ii>i>  111  l)ii>  l')iiii\)i  id  1K»)tt«)iil>  tW  NivMu»hM|<«  Kii 
I  ■iiiiiil>\iu  lis  (Vm|*'^  mi\l  \i«K  KUt  \UiW(iii>  iiu(H*^vtr^l 
llll'  <i)'ti'-^l  l^»'*i  ilvM«n*ii  yidi  »vviv»»>(  l*v  t'iniii\>')K*r  U,  l', 
Uilnliii  in  iliv  i>'ihi'\liii\«ii  vn  iW  fiK\\»V^«M  (injjwxi.j,  Mnil 
ihi-  i\js«iinMi  ttiWH  lv\  Jm  I »'»»  l^ilstm  i»t  (he  ^tnJc  siuv^iis^) 

»M   Ihi-   W»V  iM   IttvVIW  «l  »hl'  *"*I\H\1»  \M   Kn|El.lllvl   »«>•   (iMf   !»<■ 

tii)i'its4tiisl  \vl-  h-* 

i„*,«,v.J,  »»,!  4sl    IV    *»*  U'^    »kw  A-^tiU-s  ihc  «K<h«.s( 

*llvl  *vy»,n  ^M  ^^^  Ntllt^'.^  **^'*>(  vH  IWsA-^VBf  At  Itw  «MW  (««*  lv» 
»hv    K^I^MHkAll^^M 
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by  royal  proclamaiwi)  in  the  name  of  Bdward  VI.  It  was  the 
[iriri  urmr  of  (he  f'rayer  Borik,  and  tupplemented  the  acciutomed 
Laiin  %ttvkt  hy  vdilitions  in  Knglish  to  provide  for  tlie  com- 
munioti  of  the  [H:ople  in  lioth  kinds.  But  it  was  expressly  staled 
ill  a  nilf  rlr  t  hut  the  otil  »crvice  of  the  mass  was  to  proceed  without 
vnrlitllon  nf  any  rlti;  or  ceremony  until  after  the  priest  had 
rn  i'IvmI  I  he  Micrameni,  that  ii,  until  long  after  the  last  of  the 
thfi-r  (X'i'iLiiIoni  for  the  use  of  incense  explained  above.  But  on 
WhlUuniky  1540  the  first  Prayer  Book  of  Edward  VI.  came 
Into  URC  under  an  Act  of  Parliament  (2  and  3  Ed.  VI.  ch.  i,  the 
firm  Art  of  (Uniformity)  which  required  its  exclusive  use  in 
jiulillr  wiirshlp  so  u  to  supersede  all  other  forms  of  service. 
Anoihcr  Art,  3  anil  4  Ed.  VI.  ch.  10,  required  the  old  service 
lnKikK  lo  l>c  delivered  up  to  be  destroyed.  The  first  Prayer 
liiKik  dors  not  (.'ontuin  any  direction  to  use  or  any  mention  of 
InrriiHi'.  Il  hill  been  and  Htill  is  a  keenly  controverted  question 
whflhrr  Inrnmi-  illd  or  did  not  continue  to  be  in  ceremonial 
UNI-  iiiidiT  t  he  t'lrm  Prayer  Book  or  during  the  rest  of  Edward  VI. 's 
rclHii.  No  rviilcncc  has  hitherto  been  discovered  which  justifies 
liH  111  niiHwiTliiK  Ihis  question  in  the  affirmative.  The  second 
I'rnyiT  Bixik  of  Edward  VI.  (1553),  published  under  theauthority 
uf  the  NiTiiiul  All  of  Uniformity  (5  and  6  Ed.  VI.  ch.  i),  contains 
III)  ri'fcrrnic  to  incense.  Edward  VI.  died  on  the  6th  July 
1 55.1.  <,Hicrn  Mury  by  statute  (i  Mary,  se&s.  3,  ch.  2)  abolished 
(lie  rniycr  Uixik,  rt-pealed  the  Acts  of  Uniformity  and  restored 
"  di\iiif  ncrviic  anil  administration  of  sacraments  as  were  most 
iiimniitnly  iisnl  in  En^tland  in  the  last  year  of  Henry  VIII." 
The  i-rri^numiitl  use  of  incense  thus  became  again  an  undoubted 
twrt  (if  Ihe  uinimunion  service  in  the  Church  of  En^and.  A 
|>nH'lnmnliiin  Iwiiwi  (December  6,  1553)  directed  the  church- 
wnnleiiA  to  obtain  the  proper  ornaments  for  the  churches;  and 
t)w  liislui)vi  (a(  iny  rate  Bishop  Bonner,  see  VisitaHom  Artides 
l\<4.  l"«n.lwrir»  Dm.  Antt.  i,  149-153)  in  their  visitatioDs 
llii|utT«(  whether  wnsMS  had  been  furnished  for  use.  Mary 
diulo«thei7ih'.>f  November  1558.  Onthca4thof  June  1559  thie 
W\t>nd  tta^vr  Book  of  Edward  VI.  (with  a  few  alterations  having 
no  refrrenif  10  incenset  was  again  estabUahed.  iwdcr  theauthority 
ttf  the  thin)  AiM  o(  I'nifonnity  ti  EUx.  ch.  i>,  as  the  exdnsve 
jerviiT  Ux»k  for  public  serxice.  There  is  no  evidence  of  the 
c<rremi.wi«l  use  oi  incense  under  EUiabeth's  Prayer  Boi^.  or  under 
the  )VT^ami  IVa\-er  Bo>.^  of  1661  (eslablisbed  by  the  fourth  Act 
ttt  I'uiivtmuty.  i,t  and  14  Ckarks  11.  cfa.  4^  until  tlie  middieof  the 
t»lh  i.'eniur>-:  and  thete  is  IW  doubt  (hat  as  a  orenmoy  of  divine 
wwshkp.  whethti-  at  the  Holy  Communion  or  at  other  sa^kes. 
it  w«s  tntitviv  ■.li^useil  Thete  are.  bowwer.  a  good  many  tn- 
MMiioes  tevwled  oi  what  has  been  calleil  a  funugatory  nsr  of 
t>«ttk)iKVtt$e  in  ihi«vh«>  bv  wfakh  ii  was  sou^  to  ponfr  the  air. 
in  tim««  i^t  pcKic  sk-fcness.  or  to  dbpd  tbe  loulacs  canvd  by 
Uip  v'VttDmP*>'.'<^  >>'  potJOCtMis  cases  aiiaitg  fru^  iQ-<im- 
iinKtctl  va-^ts  uaiikr  the  church  ijwr.  It  ««»  ako  to  have 
Nw*  w<ni  NW  tbe  put'iraee  >.<<  cr<ni:i=$  an  aiKeexbie  perfc^c  oa 
jpm;  vwasa.«s.  r^f .  :!*  frea:  ev-vtesiisk-a;  ceasts.    Bix  xisi  K«r 

ttMv  I;  *»$  «:;'.^:.iH&3:  a»i  ekv  $y=S.>^-iI.  aad  ix^  -lix  ■*:«;* 
>-*  :  V  ptK^W*  s»  \?f»  »»t  ^^>f  ;iiea  ?ii.re  Si».-ce,  nr^s  t^sK 
^\.r.i«.  SKT*-*.-*-  v\  :b*  saate  rf»»r»cter  is  :=«  «w  ot  :^aw« 
x»rrxvE  vt  X  ^<n-iTl-if.  pun  Stwer  :=*  »«w«i^  as  ijf  cw-Mnrttt 
:a  ;i!<-  ?e*«s».-i=  ::via  WestwtsKet  tiLL  t*  :»  A:«eT-  rns 
«<«nv«at»  was  3aiLi;i;3»M  nwa  ,*«aes  II  "s  cwOTarj-ti,  r*  :iac 
,•«  O-^w^ie  1:L  Ii  tiue  j!«iieci;  w^.v^  -<  j-jcvi  oocnuocu 
w-^v^  jv-vtfarri=KC  »3C  ?.-iiw»»r!;  "-*e  v^i:vcm  " 
'•ssivt  s.-csw;« 

I.-*  ise  UK  Wti  _ 

,-v,i,-;i.=s.  i.^  ,-.ii.-Ts.  Il  :jc»  iic  Itjoect  ?^U:mue«  -»Ma  it 
.  tv"  i^c-Ks-  rc.ta.-ii.TC^i  ;'»  cws^nvntiL  is*  «  3if^Eae  ~>  i< 
i.L'Si,  T  :«  St:;  .1  i».>-:^  «  ji.  a  ?■■».■.  et  r  *.  *=>t  £.  LX. 
;   .'  .      rie  c*«  »*s  .-a.— o;  rj  : »:  7~.- 1  ^Jumd.  jit  j.Ttx&. 
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Notwithstanding  these  decisions,  it  was  insisted  by  those 
who  defended  the  revival  of  the  ceremonial  use  of  incense  that 
it  was  a  legal  custom  of  the  Church  of  England.  The  question 
was  once  more  elaborately  argued  in  May  1899  before  an  informal 
tribunal  consisting  of  the  archbishop  of  Canterbury  (Dr.  Temple) 
and  the  archbishop  of  York  (Dr.  Maclagan),  at  Lambeth  Palace. 
On  the  31st  of  July  1899  the  archbishops  decided  that  the  liturgi- 
cal use  of  incense  was  illegal.  The  Lambeth  "  opinion,"  as  it  was 
called,  failed  to  convince  the  clergy  against  whom  it  was  directed 
any  better  than  the  judgments  of  the  ecclesiastical  courts,  but 
at  first  a  considerable  degree  of  obedience  to  the  archbishops' 
view  was  shown.  Various  expedients  were  adopted,  as,  e.g., 
the  use  of  incense  just  before  the  beginning  of  service,  by  which 
it  was  sought  to  retain  incense  without  infringing  the  law  as 
laid  down  by  the  archbishops.  There  remained,  nevertheless, 
a  tendency  on  the  part  of  the  clergy  who  used  incense,  or  desired 
to  do  so,  to  revert  to  the  position  they  occupied  before  the 
Lambeth  hearing — that  is,  to  insist  on  the  ceremonial  use  of 
incense  as  a  part  of  the  Catholic  practice  of  the  Church  of  England 
which  it  is  the  duty  of  the  clergy  to  maintain,  notwithstanding 
the  decisions  of  ecclesiastical  judges  or  the  opinions  or  arch- 
bishops to  the  contrary.  (L.  T.  D.) 

Manufacture. — For  the  manufacture  of  the  incense  now  used 
in  the  Christian  churches  of  Europe  there  b  ito  fixed  rule.  The 
books  of  ritual  are  agreed  that  Ex.  xxz.  34  should  be  taken  as 
a  guide  as  much  as  possible.  It  is  recommended  that  frank- 
incense should  enter  as  largely  as  possible  into  its  composition, 
and  that  if  inferior  materials  be  employed  at  all  they  should 
not  be  allowed  to  preponderate.  In  Rome  olibanum  alone  is 
employed;  in  other  places  benzoin,  storax,  lign,  aloes,  cascarilla 
bark,  cinnamon,  cloves  and  musk  are  all  said  to  be  occasionally 
used.  In  the  Russian  Church,  benzoin  is  chiefly  employed. 
The  Armenian  liturgy,  in  its  benediction  of  the  incense,  speaks 
of  "  this  perfume  prepared  from  myrrh  and  cinnamon." 

The  preparation  of  pastils  of  incense  has  probably  come  down 
in  a  continuous  tradition  from  ancient  Egypt,  Babylonia  and 
Phoenicia.  Cyprus  was  for  centuries  famous  for  their  manu- 
facture, and  they  were  still  known  in  the  middle  ages  by  the 
names  of  pastils  or  osselets  of  Cyprus. 

Maimonides,  in  his  More  Nevockim,  states  that  the  use  of 
incense  in  the  worship  of  the  Jews  originated  as  a  corrective 
of  the  disagreeable  odours  arising  from  the  slaughter  and  burning 
of  the  animab  ofiered  in  sacrifice.  There  can  be  no  doubt  that 
its  use  throughout  the  East  is  based  on  sanitary  considerations; 
and  in  Europe  even,  in  the  time  when  the  dead  were  buried  in 
the  churches,  it  was  recognized  that  the  burning  of  incense 
served  essentially  to  preserve  their  salubrity.  But  evidently 
the  idea  that  the  odour  of  a  bumt-oftering  (cf.  the  Kvlayp  ^ii 
iwriiij  of  Odyss.  xii.  369)  is  grateful  to  the  deity,  being  indeed 
(he  most  essential  part  of  the  sacrifice,  or  at  least  the  vehicle 
by  which  alone  it  can  successfully  be  conveyed  to  its  destination, 
is  also  a  very  early  one,  if  not  absolutely  primitive;  and  survivals 
of  it  are  possibly  to  be  met  with  even  among  the  most  highly 
cultured  peoples  where  the  purely  symbolical  nature  of  all 
religious  ritual  is  most  clearly  understood  and  maintained. 
Some  such  idea  plainly  underlies  the  familiar  phrase  "  a  sweet 
savour,"  more  literally  "a  savour  of  satisfaction,"  whereby  an 
acceptable  ofiering  by  fire  is  so  often  denoted  in  the  Bible  (Gen. 
viii.  3i;  Ijtv.i.g,et  passim;  cf.  Eph.  v.  3).  It  is  easy  to  imagine 
how,  as  men  grew  in  sensuous  appreciation  of  pleasant  perfumes, 
and  in  empirical  knowledge  of  the  sources  from  which  these 
could  be  derived,  this  advance  would  naturally  express  itself, 
not  only  in  their  domestic  habits,  but  also  in  the  details  of  their 
religious  ceremonial,  so  that  the  custom  of  adding  some  kind 
of  incense  to  their  animal  sacrifices,  and  at  length  that  of  offering 
it  pure  and  simple,  would  inevitably  arise.  Ultimately,  with  the 
development  of  the  spiritual  discernment  of  men,  the  "  ofiering 
of  incense  "  became  a  mere  symbolical  phrase  for  prayer  (see 
Rev,  V.  8,  viii.  3,  4).  Clement  of  Alexandria  expresses  this  in 
his  well-known  words:  "  The  true  attar  of  incense  is  the  just 
soul,  and  the  perfume  from  it  is  holy  prayer."  (So  also  Origen, 
Cont.   Cels.   viii.    17,    ao.)     The  ancients  were  familiar   with 


the  sanitary  efficacy  of  fumigations.  The  energy  with  which 
Ulysses,  after  the  slaughter  of  the  suitors,  calls  to  Euryclea  for 
"  fire  and  sulphur  "  to  purge  (literally  "  fumigate  ")  the  dining- 
hall  from  the  pollution  of  their  blood  {Od.  xxii.  481,  482)  would 
startle  those  who  imagine  that  sanitation  is  a  peculiarly  modem 
science.  There  is  not  the  slightest  doubt  that  the  censing  of 
things  and  persons  was  first  practised  as  an  act  of  purification, 
and  thus  became  symbolical  of  consecration,  and  finally  of  the 
sanctification  of  the  soul.  The  Egyptians  understood  the  use 
of  incense  as  symbolical  of  the  purification  of  the  soul  by  prayer. 
Catholic  writers  generally  treat  it  as  typifying  contrition,  the 
preaching  of  the  Gospel,  the  prayers  of  the  faithful  and  the 
virtues  of  the  saints.  (G,  B.) 

INCEST  (Lat.  inceslus,  unchaste),  semial  intercourse  between 
persons  so  related  by  kindred  or  afBnity  that  legal  marriage 
cannot  take  place  between  them  (see  Marriage,  especially  the 
section  Canon  Law],  In  England  incest  formerly  was  not 
generally  tieated  as  a  crime,  although,  along  with  other  offences 
against  morals,  it  was  made  punishable  by  deatii  in  1650.  Since 
the  Restoration  it  had,  to  use  Blackstone's  phrase,  been  left 
to  the  "  feeble  coercion  of  the  spiritual  courts,"  but  bills  to 
make  it  a  criminal  ofience  have  at  various  times  been  unsuccess- 
fully introduced  in  Parliament.  In  1908  however,  an  act  (The 
Punishment  of  Incest  Act  1908)  was  passed,  under  which  sexual 
intercourse  of  a  male  with  his  grand-daughter,  daughter,  sister 
or  mother  is  made  punishable  with  penal  servitude  for  not  less 
than  3  or  more  than  7  years,  or  with  imprisonment  for  not  more 
than  two  years  with  or  without  bard  labour.  It  is  immaterial 
that  the  sexual  intercourse  was  had  with  the  consent  of  the 
female;  indeed,  by  s.  2  a  female  who  consents  is  on  conviction 
liable  to  the  same  punishment  as  the  male.  The  act  also  makes 
an  attempt  to  commit  the  offence  of  incest  a  misdemeanour, 
punishable  by  imprisonment  for  not  more  than  two  years  with 
or  without  hard  labour.  The  terms  "  brother  "  and  "  sister  " 
include  half-brother  and  half-sister,  whether  the  relationship 
is  or  is  not  traced  through  lawful  wedlock.  All  proceedings 
under  the  act  are  held  in  camera  (s.  5).  The  act  does  not  apply 
to  Scotland,  incest  being  punishable  in  Scots  law.  Under  the 
Matrimonial  Causes  Act  1857,3.  37,  incestuous  adultery  is  per  se 
sufhdent  ground  to  entitle  a  wife  to  divorce  her  husband.  The 
Deceased  Wife's  Sister's  Marriage  Act  1907,  s.  3,  retained  wives' 
sisters  in  the  class  of  persons  with  whom  adultery  is  incestuous. 
In  the  law  of  Scotland,  it  was,  until  the  Criminal  Procedure 
(Scotland)  Act  1887,  a  crime  nominally  punishable  with  death, 
but  the  penalty  usually  inflicted  was  penal  servitude  for  life. 
This  sentence  was  actually  pronounced  on  a  man  in  1855.  In 
the  United  States  incest  is  not  an  indictable  offence  at  common 
law,  but,  generally  speaking,  it  has  been. made  punishable  by 
fine  and  imprisonment  by  state  legislation.  It  is  also  a  punish- 
able oflence  in  some  European  countries,  notably  Germany, 
Austria  and  Italy. 

IHCH(O.Eng.y«£efromLat.i(»KMi,atwelfthpart;cf.  "ounce," 
and  see  As),  the  twelfth  part  of  a  linear  foot.  As  a  measure  of 
rainfall  an  "  inch  of  rain  "is  equivalent  to  a  fall  of  a  gallon 
of  water  spread  over  a  surface  of  about  1  sq.  ft.,  or  100  tons 
to  an  acre. 

INCHBALD.  HRS  EUZABETH  (1753-1821),  English  novelist, 
playwright  and  actress,  was  born  on  the  15th  of  October  1753 
at  Standingfield,  Suffolk,  the  daughter  of  John  Simpson,  a 
farmer.  Her  father  died  when  she  was  eight  years  old.  She  and 
her  sisters  never  enjoyed  the  advantages  of  school  or  of  any 
regular  supervision  ia  their  studies,  but  they  seem  to  have 
acquired  refined  and  hterary  tastes  at  an  early  age.  Ambitious 
to  become  an  actress,  a  career  for  which  an  impediment  in  her 
speech  hardly  seemed  to  qualify  her,  she  applied  in  vain  for  an 
engagement;  and  finally,  in  1773,  she  abruptly  left  home  to 
seek  her  fortune  in  London.  Here  she  married  Joseph  Inchbatd 
(d.  1779),  an  actor,  and  on  the  4th  of  September  made  her 
d6but  in  Bristol  as  Cordelia,  to  his  Lear.  For  several  years  she 
continued  to  act  with  him  in  the  provinces.  Her  rAles  included 
Anne  Boleyn,  Jane  Shore,  Calista,  Calpurnia,  Lady  Anne  in 
Richard  III.,  Lady  Percy,  Lady  Elizabeth  Grey,  Fanny  in 
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The  Clandesline  Marriage,  Desdemona,  Aspasia  in  Tamerlane, 
Juliet  and  Imogen;  but  notwithstanding  ber  great  beauty 
and  her  natural  aptitude  for  acting,  her  inability  to  acquire 
rapid  and  easy  utterance  prevented  her  from  attaining  to  more 
than  very  moderate  success.  After  the  death  of  her  husband 
she  continued  for  some  time  an  the  stage;  making  her  hrst 
London  appearance  at  Covent  Garden  as  BeUario  in  PhUaster 
on  the  3rd  of  October  1780.  Her  success,  however,  as  an  author 
led  her  to  retire  in  1789.  She  died  at  Kensington  House  on  the 
ist  of  August  iSii. 

Mrs.  Inchbald  wrote  or  adapted  nmeteeD  plays,  and  some 
of  them,  espedaJly  Wives  as  They  Were  and  Maids  as  They  Are 
C1797),  were  for  a  time  very  successful.  Among  the  others  may 
be  mentioned  I'li  tdi  you  What  (tran^ated  into  German,  Leipzig, 
1798);  Si4ch  Things  Are  (1788);  The  Married  Man;  The 
W aiding  Day;  The  Midnight  Hour;  Everyone  has  his  Fault; 
and  Lover's  Vows.  She  also  edited  a  collection  of  the  British 
Theatre,  with  biogiaphical  and  critical  remarks  (25  vols.,  1806- 
i8og);  a  Collection  of  Farces  (7  vols.,  1809);  and  The  Modern 
Theatre  (10  vols.,  1809).  Her  fame,  however,  rests  chiefly  on 
ber  two  novels:  A  Simple  Story  (1791},  and  Nature  and  Art 
(1796).  These  works  possess  many  minor  faults  and  inaccuracies, 
but  on  the  wh<Je  their  style  is  easy,  natural  and  graceful;  and 
if  they  are  tainted  in  some  degree  by  a  morbid  and  exaggerated 
sentiment,  and  display  none  of  that  faculty  of  creation  possessed 
by  the  best  writers  of  hction,  the  pathetic  situations,  and  the 
deep  and  pure  feeling  pervading  them,  secured  for  them  a  wide 
popularity. 

MrB  luchbald  destroyed  an  autobiography  for  which  she  had  been 
offered  £tooo  by  PhillipE  the  publisher:  but  her  Memoirs,  compiled 
by  J.  Boaden,  chiefly  from  her  private  journal,  appeared  in  1833  in 
two  volumes.  An  interesting  account  of  Mrs  Inchbald  is  contained 
in  Records  of  a  Girlhood,  by  Frances  Ann  Kemble  (1878).  Her 
portrait  was  painted  by  Sir  Thomas  Lawrence. 

HrCHIQUIlf,  MDRROUGH  (TBRIEIT.  ist  Eaxl  O?  (c.  t(ii4- 
1674),  Irish  soldier  and  statesman,  was  the  son  of  Dermod 
O'Brien,  5th  Baron  Inchiquin  (d.  1624).  He  belonged  to  a  great 
family  which  traced  its  descent  to  Brian  Boroimhe,  king  of  Ireland, 
and  membns  of  which  were  always  to  the  forefront  in  Irish 
public  life.  The  first  baron  of  Inchiquin  was  another  Murrough 
O'Brien  (d.  1551)  who,  after  having  made  his  submission  to 
Henry  VIII., was  created  baron oflnchiquinandearlofThomond 
in  1543.  When  Murrough  died  in  November  1551  by  a  curious 
arrangement  his  earldom  passed  to  his  nephew  Donogh,  son  of 
Conor  O'Brien  (d.  1539),  the  last  independent  prince  of  Thomond 
(see  Thomond.Earis  or), leaving  only  his  barony  to  be  inherited 
by  his  son  Dermod  (d.  1557),  the  ancestor  of  the  later  barons  of 
Inchiquin. 

Murrough  O'Brien,  who  became  6th  baron  of  Inchiquin  In 
1624,  gained  some  military  experience  in  Italy,  and  then  in 
1640  was  appointed  vice-president  of  Munster.  He  took  an 
active  and  leading  part  in  suppressing  the  great  Irish  rebellion 
which  broke  out  in  the  following  year,  and  during  the  Civil  War 
the  English  parliament  made  him  president  of  Munster.  Early  in 
1648,  however,  he  declared  for  his  former  master  Charles  I.,  and 
for  about  two  years  he  sought  to  uphold  the  royalist  cause  in 
Ireland.  In  1654  Charles  II.  made  him  an  earl.  His  later  years 
were  partly  spent  in  France  and  in  Spain,  but  he  had  returned 
to  Ireland  when  he  died  on  the  9th  of  September  1674. 

His  son  William,  the  ind  earl  (c.  1638-1692),  served  under 
his  father  in  France  and  Spain,  and  for  six  years  was  governor 
of  Tangier.  He  was  a  partisan  of  William  III.  in  Ireland,  and  in 
1690  he  became  governor  of  Jamaica  where  he  died  in  January 
169!.  in  1800  his  descendant  Murrough,  the  sth  earl  {d.  1808), 
was  created  marquess  of  Thomond,  but  on  the  death  of  James, 
the  3rd  marquess,  in  July  1855  both  the  marquessate  and  the 
earldom  became  extinct.  The  barony  of  IncMquin,  however, 
passed  to  a  kinsman.  Sir  Lucius  O'Brien,  Bart.  (1800-1872), 
a  descendant  of  the  first  baron  and  a  brother  of  William  Smith 
O'Brien  {q-v.). 

INCLBDON,  CHARLES  BENJAMIN  (1763-1S26),  English 
singer,  son  of  a  doctor  in  Cornwall,  began  as  a  choir-boy  at 
Exeter,  but  then  went  into  the  navy.     His  fine  tenor  voice, 


however,  attracted  general  attention,  and  in  1 783  he  determined 

seek  his  fortune  on   the  stage.     After  various  provincial 

appearances  he  made  a  great  success  in  1790  at  Covent  Garden, 

and  thenceforth  was  the  principal  English  tmor  of  his  day.    He 

ng  both  in  opera  and  in  oratorio,  but  his  chief  pi^>ularity  lay 

his  delivery  of  ballads,  such  as  "  SaUy  in  our  Alley,"  "  Black- 
eyed  Susan,"  "  The  Arethusa,"  and  anything  of  a  bold  and  manly 
type.  He  toured  in  Anterica  in  1817;  and  on  retiring  in  1823 
from  the  operatic  stage,  he  travelled  through  the  provinces 
with  an  entertainment  called  "  The  Wandering  Melodist." 
He  died  of  paralysis  at  Worcest^  on  the  iitb  of  February 
1826. 

INCLINOHETER  (Dip  Circle).  Two  distinct  classes  of 
instruments  are  used  for  measuring  the  dip  (see  Maghetish, 
Terrestkul)  or  inclination  of  the  earth's  magnetic  field  to  the 
horizontal,  namely  (i)  dip  circles,  and  (2)  induction  inclino- 
meters or  earth  inductois. 

Dip  Circles. — In  the  case  of  the  dip  circle  the  direction  01 
the  earth's  magnetic  field  b  obtained  by  observing  the  position 
of  the  axis  of  a  magnetized  needle  so  supported  as  to  be  free 
to  turn  about  a  horizontal  axis  passing  through  its  centre  of 


gravity.  The  needles  now  used  consist  of  flat  lozenge-shaped 
pieces  of  steel  about  9  cm.  long  and  o-t  cm.'  thick,  and 
weigh  about  41  grams.  The  axle,  which  is  made  of  hard 
steel,  projects  on  either  side  of  the  needle  and  has  a  diameter 
of  about  0-05  cm.  Needles  considerably  larger  than  the  above 
have  been  used,  but  experience  showed  that  the  values  for  the 
dip  observed  with  needles  23  cm.  long,  was  about  i'  less  than 
with  the  9  cm.  needles,  and  A.  Schuster  {PhU.  Mag.,  1891  [5I, 
31,  p.  275)hasshownlhat  the  difference  is  due  to  the  appreciable 
bending  of  the  longer  needles  owing  to  their  weight. 

When  in  use  the  dip  needle  is  supported  on  two  agate  knife- 
edges,  so  that  its  axle  is  on  the  axis  of  a  vertical  divided  circle, 
on  which  the  positions  of  the  ends  of  the  needle  are  either  directly 
observed  by  means  of  two  reading  lenses,  in  which  case  the  circle 
is  generally  divided  into  thirds  of  a  degree  so  that  it  can  by 
estimation  be  read  to  about  two  minutes,  or  a  cross  arm  carries 
two  small  microscopes  and  two  verniers,  the  cross  wires  of 
each  microscope  being  adjusled  so  as  to  bisect  the  image  of  the 
corresponding  end  of  the  needle.  Two  V-shaped  liffera  actuated 
by  a  handle  serve  to  raise  the  needle  from  the  agates,  and  when 
lowered  assure  the  axle  being  at  the  centre  of  the  vertical  drde. 
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The  supports  for  the  needle,  and  a  box  to  protect  the  needle 
from  draughts,  as  well  as  the  vertical  circle,  can  be  rotated 
about  a  vertical  axis,  and  their  azimuth  read  off  on  a  horizontal 
divided  circle.  There  are  also  two  adjustable  stops  which  cajt 
foe  set  in  any  position,  and  allow  the  upper  part  of  the  htstrument 
to  be  rotated  through  exactly  180°  without  the  necessity  of 
reading  the  horizontal  dicle. 

When  making  a  determination  of  the  dip  with  the  dip  circle, 
a  number  of  separate  readings  have  to  be  made  in  order  to 
eliminate  various  instrumental  defects.  Thus,  that  side  of  the 
needle  on  which  the  number  is  engraved  being  called  the  face 
of  the  needle,  and  that  side  of  the  protecting  box  next  the  vertical 
circle  the  face  of  the  instrument,  both  ends  of  the  needle  are 
observed  in  the  following  relative  positions,  the  instrument 
being  in  every  case  so  adjusted  in  azimuth  that  the  axle  of  the 
needle  points  magnetic  east  and  west: — 

i.  Face  of  instrument  eaat  and  face  of  needle  next  to  face  of 

■west  and  face  of  needle  new  to  face  of 

iii.  Face  of  inBtrument  west  and  face  of  needle  away  from  face  of 

iv.  Face  of  instrument  east  and  face  of  needle  away  from  face  of 


Next  the  direction  of  magnetization  of  the  needle  is  reversed 
by  stroJcing  it  a  number  of  times  with  two  strong  permanent 
magnets,  when  the  other  end  of  the  needle  dips  and  the  above 
four  sets  of  readings  are  repeated.  The  object  in  reading  both 
ends  of  the  needle  is  to  avoid  error  if  the  prolongation  of  the  axle 
of  the  needle  does  not  pass  through  the  centre  of  the  vertical 
circle,  as  also  to  avoid  error  due  to  the  eccentricity  of  the  arm 
which  carries  the  reading  microscopes  and  verniers.  The 
reversal  of  the  instrument  between  (i.)  and  (ii.)  and  between  (iii.) 
and  (iv.)  is  to  eliminate  errors  due  to  (a)  the  hne  joining  the 
zeros  of  the  vertical  circle  not  being  exactly  horizontal,  and  (*) 
the  agate  knife-edges  which  support  the  needle  not  being  exactly 
horizontal.  The  reversal  of  the  needle  between  (ii.)  and  (iii.)  is 
to  eliminate  errors  due  to  (a)  the  magnetic  ada  of  the  needle 
not  coindding  with  the  line  joining  the  two  p<»nts  of  the  needle, 
and  (ft)  to  the  centre  of  gravity  of  the  needle  being  displaced 
from  the  centre  of  the  axle  in  a  direction  at  right  angles  to  the 
length  of  the  needle.  The  reversal  of  the  poles  of  the  needle 
is  to  counteract  any  error  produced  by  the  centre  of  gravity 
of  the  needle  being  displaced  from  the  centre  of  the  axle  in  a 
direction  parallel  to  the  length  of  the  needle. 

For  use  at  sea  the  dip  circle  was  modified  by  Robert  Were 
Fox  (Annals  of  Electricity,  1839,  3,  p.  288),  who  used  a  needle 
having  pointed  axles,  the  points  resting  in  jewelled  holes  carried 
by.  two  uprights,  so  that  the  movement  of  the  ship  does  not 
cause  the  axle  of  the  needle  to  change  its  position  with  reference 
to  the  vertical  divided  circle.  To  counteract  the  tendency  ot 
the  axle  to  stick  in  the  bearings,  the  instrument  is  fitted  with 
a.  knob  on  the  top  of  the  Imx  protecting  the  needle,  and  when  a 
reading  is  being  taken  this  knob  is  rubbed  with  an  ivory  or  horn 
disk,  the  surface  of  which  b  corrugated.  In  this  way  a  tremor  is 
caused  which  is  found  to  assist  the  needle  in  overcomii^  the 
effects  of  friction,  so  that  it  takes  up  its  true  position.  In  the 
Creak  modification  of  the  Fox  dip  circle,  the  upper  haives  of 
the  jewels  which  form  the  bearings  are  cut  away  so  that  the 
needle  can  be  easily  removed,  and  thus  the  reversals  necessary 
when  maUng  a  complete  observation  can  be  performed  (see 
also  Magneto-Meteb). 

Induclioa  Inclinometers. — The  principle  on  which  induction 
ioclinoaseters  depend  is  that  if  a  coil  of  insulated  wire  is  spun  about 
a  diameter  there  will  be  an  alternating  current  induced  in  the 
coil,  unless  the  axis  about  which  it  turns  is  parallel  to  the  lines 
of  force  of  the  earth's  field.  Hence  if  the  axis  about  which  such 
a  coil  spins  is  adjusted  till  a  sensitive  galvanometer  connected 
to  the  coil  through  a  commutator,  by  which  the  alternating 
current  is  converted  into  a  direct  current,  is  undeflected,  then 
theaxismustbeparallel  to  the  linesof  force  of  the  earth's  field, 
and  hence  the  inclination  of  the  axis  to  the  horizontal  is  the  dip, 
The  introduction  and  perfection  of  this  type  of  inclinometer 


is  almost  entirely  due  to  H.  Wild-  His  form  of  instrument 
for  field  observations'  consists  of  a  co3  10  cm.  ia  diameter, 
containing  about  rooo  turns  of  silk-covered  copper  wire,  the 
resistance  being  about  40  ohms,  which  is  pivoted  inside  a  metal 
ring.  This  ring  can  itself  rotate  about  a  horizontal  axle  in  its 
own  plane,  this  axle  being  at  right  angles  to  that  about  which 
the  coil  can  rotate.  Attached  to  the  axle  of  the  ring  ia  a  divided 
circle,  by  means  of  which  and  two  reading  microscopes  the 
inclination  of  the  axis  of  rotation  of  the  coil  to  the  horizontal 
can  be  read.  The  bearings  which  support  the  borisontal  axle 
of  the  ring  are  mounted  on  a  horizontal  aonulus  which  can  be 
rotated  in  a  groove  attached  to  the  base  of  the  instrument, 
as  so  to  allow  the  azimuth  of  the  axle  of  the  ring,  and  hence 
also  that  of  the  plane  in  which  the  axis  of  the  coil  can  move, 
to  be  adjusted.  The  coil  is  rotated  by  means  of  a  flezibte  shaft 
worked  by  a  small  cranked  handle  and  a  train  of  gear  wheels. 
The  terminals  of  the  coil  are  taken  to  a  two-part  commutator 
of  the  ordinary  pattern  on  which  rest  two  cc^per  brushes  which 
are  connected  by  flexible  leads  to  a  sensitive  gajvanometei. 
The  inclination  of  the  axis  of  the  coU  can  be  roughly  adjusted 
by  hand  by  rotating  the  supporting  ring.  The  final  adjustment 
is  made  by  means  of  a  micromet^  screw  attached  to  anarm 
which  is  clamped  on  the  axle  of  the  ring. 

When  making  a  measurement  the  azimuth  circle  is  first  set 
horizontal,  a  striding  level  placed  on  the  trunnions  ?hich  carry 
the  ring  being  used  to  indicate  when  the  adjustment  is  complete. 
The  striding  level  is  then  placed  on  the  axle  which  carries  the 
coil,  and  when  the  bubble  is  at  the  centre  of  the  scale  the  micro- 
scopes are  adjusted  to  the  zeros  of  the  vertical  circle.  A  box 
containing  a  long  compass  needle  and  having  two  feet  with 
inverted  V's  is  placed  to  rest  on  the  axle  of  the  coil,  and  the 
instrument  b  turned  in  azimuth  till  the  compass  needle  points 
to  a  lubber  line  on  the  box.  By  this  means  the  axis  of  the  coil 
is  brought  into  the  magnetic  meridian.  The  commutator  being 
connected  to  a  sensitive  galvanometer,  the  coil  is  rotated,  and 
the  ring  adjusted  till  the  galvanometer  is  undeflected.  The 
reading  on  the  vertical  circle  then  gives  the  dip.  By  a  system 
of  reversals  slight  faults  in  the  adjustment  of  the  inatrumenl 
can  be  eliminated  as  in  the  case  of  the  dip  circle.  With  such 
an  instrument  it  is  claimed  that  readings  of  dip  can  be  made 
accurate  to  *o-i  minutes  of  arc. 

The  form  of  Wild  inductor  for  use  in  a  fixed  observatory 
difiers  from  the  above  in  that  the  coil  consists  of  a  drum-wound 
armature,  but  without  iron,  of  which  the  length  is  about  three 
times  the  diameter.  This  armature  has  its  axle  mounted  in  a 
frame  attached  to  the  sloping  side  of  a  stone  pillar,  so  that  the 
axis  of  rotation  is  approximately  parallel  to  the  lines  of  force 
of  the  earth's  field.  By  means  of  two  micrometer  screws  the 
inclination  of  the  axis  to  the  magnetic  meridian  and  to  the 
horizontal  can  be  adjusted.  The  armature  is  fitted  with  a  com- 
mutator and  a  system  of  gear  wheels  by  means  of  which  it  can 
be  rapidly  rotated.  The  upper  end  of  the  axle  carries  a  plane 
mirror,  the  normal  to  which  is  adjusted  parallel  to  the  axis  of 
rotation  of  the  armature.  A  theodolite  is  placed  on  the  top  of 
the  pillar  and  the  telescope  is  turned  so  that  the  image  of  the 
cross-wires,  seen  by  reflection  in  the  mirror,  coincides  with  the 
wires  themselves.  In  this  way  the  axis  of  the  theodolite  telescope 
is  placed  parallel  to  the  axis  of  the  armature,  and  hence  the  dip 
can  be  read  off  on  the  altitude  circle  of  the  theodolite. 

Authorities.— In  addition  to  the  references  already  given  the 
following  papers  may  be  consulted;  (i)  Admiralty  Manual  ef 
Scienlific  In^ry,  which  contains  directions  for  making  observations 
with  a  dip  circle :  (2)  Stewart  and  Gee,  Elementary  Practical  Physics, 
which  contains  a  full  description  of  the  dip  circle  and  instructions  for 
making  a  set  of  obBervations ;  (3)  L.  A.  Bauer,  Terrestrial  Magnetism 
(1901),  6,  p.  31,  a  memoir  whiei  contains  the  reeuhs  of  a  comparison 
of  the  values  for  the  dip  obtained  with  a  number  of  different  circles ; 
(4)E.  Leyst,  Reperltmumfur  Meleorolo^ der  kaiseri,  Akad.  der  Wiss, 
(St  Petersburg,  1B87),  10,  No.  5,  containing  a  discusfflon  of  the  errors 
of  dip  circles;  (5)  H.  WUd,  Bull,  de  I'Acad.  Imp.  des  Sci.  de  St 
Pitersbourg  (March  1895),  a  paper  which  considers  the  accuracy 
obtainable  with  the  earth  inductor.  (W.  Wn.) 


y  Google 


35^ 


INCLOSURE— INCOME  TAX 


IMCLOIUBE.  or  Ekcloscke,  in  law,  the  fencing  in  of  waste 
or  common  lands  by  the  lord  of  the  manor  for  the  purpose  of 
cultivation.  For  the  iaslory  of  the  indosuie  of  such  lands,  and 
the  l^islation,  dating  from   1235,  which  deals  with  it,  see 

COKMONS. 

Ul  COEHA  Down,  a  p^pal  buD,  so  called  from  its  (q>«iing 
words,  formerly  issued  annually  on  Holy  Thuisday  (in  Holy 
Week),  or  later  on  Easter  Mon^y.  Its  first  publication  was  in 
1363.  It  was  a  statement  of  ccdesiasticai  censure  against 
herenes,  schisms,  sacrilege,  infringement  of  papal  and  ecclesiasti- 
cal privil^es,  attacks  on  person  and  property,  piracy,  forgery 
and  other  crimes.  For  two  or  three  hundred  years  it  was  varied 
from  titoe  to  time,  receiving  its  final  form  from  Pope  Urban 
VIII.  in  1637.  Owing  to  the  opposition  of  the  sovereigns  of 
Europe  both  Protestant  and  Catholic,  who  regarded  the  bull 
as  an  infringement  of  their  rights,  its  publication  was  discon- 
tinued by  Pope  Clement  XIV.  in  177a 

imXHIB  TAX,  in  the  United  Kingdom  a  general  tax  on  income 
derived  from  every  source.  Although  a  graduated  tax  on  income 
from  certain  fixed  sources  was  levied  in  1435  and  again  in  1450, 
it  may  be  said  that  the  income  tax  in  its  present  form  dates  in 
England  from  its  introduction  by  W.  Pitt  in  179S  "granting 
to  His  Majesty  an  aid  and  contribution  for  the  prosecution 
of  the  war."  This  act  of  r79S  merely  increased  the  duties  of 
certain  assessed  taxes,  which  were  regulated  by  the  amount  of 
income  of  the  person  assessed,  provided  his  income  amounted 
to  {fio  or  upwards.  These  duties  were  repealed  by  an  act  of 
1799  (39  Geo.  III.  c.  13),  whidi  imposed  a,  duty  of  10%  on  all 
incomes  from  whatever  sources  derived,  incomes  under  £60 
a  year  being  exempt,  and  reduced  rates  charged  on  incomes 
between  that  amount  and  £zoo  a  year.  The  produce  of  this 
tax  was  £6,046,634  for  the  first  year,  as  compared  with  £1,855,996, 
the  produce  of  the  earlier  tax.  This  income  tax  was  repealed 
after  the  peace  of  Amiens,  but  the  renewal  of  the  war  in  1803 
caused  its  revival.  At  the  same  time  was  introduced  the  principle 
of  "  collection  at  the  source  "  ((.e.  collection  before  the  income 
reaches  the  person  to  whom  it  belongs),  which  is  still  retained 
in  the  English  Revenue  system,  and  which,  it  has  been  said, 
is  mainly  responsible  for  the  present  development  of  income 
tax  and  the  ease  with  which  it  is  collected.  The  act  of  1803 
(43  Geo.  III.  c.  12a)  distributed  the  various  descriptions  of  in- 
come under  different  schedules,  known  as  A,  B,  C,  D  and  E, 
A  rate  of  5%  was  imposed  on  all  incomes  of  £150  a  year  and  over, 
vitb  graduation  on  incomes  between  £60  and  £150.  This  income 
tftx  of  5%  collected  at  the  source  yielded  almost  as  much  as 
the  previous  tax  of  10%  collected  direct  from  each  taxpayer. 
The  tax  waa  continued  from  year  to  year  with  the  principle 
unchanged  but  with  variations  in  the  rate  until  the  close  of 
the  war  in  1815,  when  it  was  repealed.  It  was,  during  its  first 
imposition,  regarded  as  essentially  a  war  tax,  and  in  later  days, 
when  it  was  reimposed,  it  was  always  considered  as  an  emergency 
tax,  to  be  levied  only  to  relieve  considerable  financial  strain, 
but  it  has  now  taken  its  place  as  a  permanent  source  of  national 
income,  and  is  the  most  productive  single  tax  in  the  British 
financial  system.  The  income  tax  vas  revived  in  1841  by  Sir 
R.  Peel,  not  as  a  war  tax,  but  to  enable  ^im  to  effect  important 
financial  reforms  (see  Taxation).  Variations  both  in  the  rate 
levied  and  the  amount  of  income  exempted  have  taken  place 
from  time  to  time,  the  most  important,  probably,  being  found 


,  speaking  broadly,  i 
■a  within  the  Unltec 
Kingdom,  or  received  by  residents  in  the  United  Kingdom  from  other 
sources.  Incomes  under  £160  were  exempt;  an  abatement  allowed 
of  £160  on  those  between  £160  and  £400:   of  £150  on  those  between 


t  of  any  premiums  paid  for  life  insurance,  provided  they 
did  not  exceed  one-sixth  of  the  total  income.  The  limit  of  total 
exemption  ivas  fixed  in  1894,  when  it  was  raised  from  £150;  and 
the  scale  of  abatements  was  revised  in  1898  by  admitting  incomes 
between  £500  and  £700  ;  the  Finance  Act  1907,  diatineuished 
between  "  earned  "  and  "  unearned  "  income,  granting  reliefto  the 
former  over  the  latter  by  3d.  in  the  pound,  where  the  income  from  ail 


sources  did  not  exceed  £2000.  The  tax  was  assessed  as  mentioiwd 
above,  under  five  different  icbedules,  known  as  A,  B,  C,  D  and  £. 
Under  schedule  A  was  charged  the  iocome  derived  hom  landed 
property,  iocliK^ng  houses,  the  annual  value  or  rent  being  the  basis 
of  the  assessment.  The  owner  is  the  perain  taxed,  whether  he  is  tn'  is 
not  in  occupation.  In  England  the  tax  under  this  schedule  is  ob- 
tained from  the  occupier,  who,  if  he  is  not  the  owner,  recovers  from 
the  latter  by  deducting  the  tax  from  the  rent-  In  Scotland  this  tax 
is  usually  paid  by  the  owner  as  a  matter  of  convenience,  but  in  Ire- 
land it  is  by  law  chargeable  to  him.  All  r^  property  is  subject  to  the 
tax,  with  certain  exceptions  :-^a)  crown  property,  such  as  public 
(^ces,  prisons,  &c. ;  (b)  certain  properties  belonging  to  charitable 
and  educational  bodies,  as  hospitals,  public  schools,  colleges,  alms- 
houses, &c.;  (c)  public  parks  or  recreation  grounds;  (a)  certain 
realities  of  companies  such  as  mines,  quarries,  canals,  &c.,  from 
which  no  profit  is  derived  beyond  the  general  proiGt  of  the  concern  to 
which  they  belong.  Under  schedule  B  were  charged  the  profits 
arisii^  from  the  occupation  of  land,  the  amount  (M  such  iwofits  being 
assumed  to  be  one-third  of  the  annual  value  of  the  land  as  fixed  for 
the  purposes  of  schedule  A.  This  applies  principally  to  farmers  who 
might,  if  they  chose,  be  assessed  on  schedule  D  on  their  actual 
profits.  Schedule  C  included  income  derived  from  intciest,  ftc., 
payable  out  of  the  public  funds  of  the  United  Kingdom  or  any  other 
country.  Schedule  D,  the  ntost  important  branch  of  the  income  tax 
and  the  most  difficult  to  assess,  included  profits  aristsf;  from  tiade, 
from  ^Kofesaonal  or  other  emfdoyment,  and  frmn  foie^n.  pn>perty, 
the  assessment  in  most  cases  beii^  made  on  an  average  of  the 
receipts  for  three  years.  Schedute  E  covered  the  salaries  and 
penaoos  of  persons  in  the  employment  of  the  state  or  of  public 
bodies,  and  of  the  officials  erf  public  companies,  Sic.  The  method  of 
assessment  and  collection  of  tne  tax  is  uniformly  the  tame.  Under 
schedules  A,  B  and  D  it  is  in  the  hands  of  local  authorities  known  as 
the  General  or  District  Commisffloners  of  Taxes.  They  are  appointed 
by  the  Land  Tax  Commissioners  out  of  their  own  body,  and,  as 
regards  assessment,  are  not  in  any  way  conti'olled  by  the  executive 
government.  They  appoint  a  clerk,  who  is  their  principal  officer  and 
Ugal  adviser,  assesEors  for  each  parish  and  collectors.  There  is  an 
appeal  from  their  decisions  to  the  High  Court  of  Justice  an  points  of 
law,  but  not  on  questions  of  fact.  AsaesBmeots  under  schedules  A 
and  B  are  usually  made  every  five  years,  and  under  schedule  D 
every  year.  The  interests  of  the  revenue  are  looked  after  by  officers 
of  the  Board  of  Inland  Revenue,  styled  surveyors  of  taxes,  who  arc 
Btatioaed  in  different  parts  of  the  country.  They  are  in  constant 
communication  with  the  Board,  and  with  the  public  on  all  matters 
relating  to  the  assessment  and  collection  of  the  tax;  they  attend  the 
meetings  of  the  local  commissioncTB,  examine  the  assessments  and 
the  taxpayers'  returns,  and  watch  the  progress  of  the  ct^lection. 
There  are  also  cert^n  officers,  known  as  special  commisaoners,  who 
are  apptnnted  by  the  crown,  and  receive  fixed  salaries  from  public 
funds.  For  the  purpose  of  schedule  D,  any  taxpayer  may  elect  to  be 
assessed  by  them  instead  of  by  the  local  commisaoners;  and  those 
who  object  to  their  affairs  bemg  disclosed  to  persons  in  their  own 
neighbourhood  may  thus  have  their  assessments  made  without  any 
risk  of  publicity.  The  ^>eciai  commis^ners  also  assess  the  profits 
of  railway  companies  under  schedule  D,  and  profits  arisii^  from 
foreign  or  colonial  sources  under  schedules  C  and  D.  The  greater 
part  of  the  incomes  under  schedule  E  is  assessed  by  the  commis- 
uoners  for  public  offices,  appointed  by  the  several  departments  of 
the  government.  ' 

Previously  to  1909  the  rate  of  income  tax  has  been  as  high 
as  i6d.  (in  1855-1857),  and  as  low  as  ad.  (in  1874-1876).  Each 
penny  of  the  tax  was  estimated  to  produce  in  1906-1907  a  revenue 
of  £a,6(S6,867.» 

It  had  long  been  felt  that  there  were  certain  inequalities  in 
the  income  tax  which  coiJd  be  adjtisCed  without  any  considerable 
difficulty,  and  from  time  to  time  committees  have  met  and  re- 
ported upon  the  subject.  Select  committees  reported  in  1851- 
1852  and  in  1861,  and  a  Departmental  Committee  in  1905.  In 
I906aselect  committee  was  ai^Minted  to  inquire  into  and  report 
upon  the  practicability  of  graduating  the  incomi:  tax,  and  of 
differentiating,  for  the  purpose  of  the  tax,  between  permanent 
and  precarious  incomes.  The  summary  of  the  cmiclustons 
contained  in  their  Report  (365  of  1906)  was: — 

I.  Graduation  of  the  income  tax  by  an  extension  of  the  eristing 
system  of  abatements  is  practicable.  But  it  could  not  be  appUed  to 
all  incomes  from  the  highest  to  the  lowest,  with  satisfactory  results. 
The  limits  of  prudent  extension  would  be  reached  when  a  large  in- 
crease in  the  rate  of  tax  to  be  collected  at  the  source  was  necessitated, 
and  the  total  amount  which  was  collected  in  excess  of  what  was 
ultimately  retained  became  so  large  as  to  cause  serious  inconvenience 
to  trade  and  commerce  and  to  individual  taxpayers.    Those  limits 

'  Full  statistics  of  the  yield  of  income  tax  and  other  information 
pertaining  thereto  will  be  found  in  the  ReporU  of  Ikt  Cotmnissiotiers 
of  His  i^jesty's  Inland  Baienut  (published  annually);  those  issued 
in  1870  and  in  1885  are  especially  interesting. 
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would  not  be  exceeded  by  raising  the 

an  abatement  would  be  allowed  to  £1000  or  even  more. 

2.  Gradua.tion  by  a  super-tax  is  practicable.  If  it  be  desired  to 
levy  a  much  higher  rate  of  tax  upon  large  incomes  (say  of  £5000 
ana  upwards)  than  has  hitherto  been  charged,  a  super-tax  based 
on  personal  declaration  would  be  a  practicabte  method. 

3.  Abandonment  of  the  Bvstem  ol  "  collection  at  the  source  "  and 
adoption  of  the  principle  of  direct  personal  assessment  of  the  whole 
of  each  perGon's  income  would  be  inexpedient. 

4.  Differentiation  between  earned  and  unearned  incomes  is  prac- 
ticable, especially  it  it  be  limited  to  earned  incomes  not  exceeding 
£3000  a  year,  ana  effect  be  given  to  it  by  charging  a  lower  rate  of  tax 
upon  them. 

5.  A  compulsory  personal  declaration  from  each  individual  of 
to^  net  income  in  respect  of  which  tax  is  oayable  is  expedient,  and 
would  do  much  to  prevent  the  evasion  ana  avoidance  of  income  tax 
which  at  present  prevail. 

Acting  upon  the  report  of  this  committee  the  Finance  Bill  of 
1909  was  framed  to  give  effect  to  the  principles  of  graduation 
and  diSerentiation.  The  rate  upon  the  earned  portion  of  incomes 
of  persons  whose  total  income  did  not  exceed  £3000  was  left 
unchanged,  viz.  gd.  in  the  pound  up  to  1C2000,  and  is.  in  the 
pound  between  £1000  and  £3000.  But  the  rate  of  is.  in  the 
pound  on  all  unearned  incomes  and  on  the  earned  portion  of 
incomes  over  £2000  from  all  sources  was  raised  to  js.  ad.  In 
addition  to  the  ordinary  tax  of  is.  sd.  in  the  pound,  a  super- 
tax of  6d.  in  the  pound  was  levied  on  all  incomes  exceeding 
£5000  a  year,  the  super-tax  being  paid  upon  the  amount  by  which 
the  incomes  exceed  £3000  a  year,  A  special  abatement  of  £10 
a  child  for  every  child  under  the  age  of  wtteen  was  allowed  upon 
all  incomes  tmder  £500  a  year.  No  abatements  or  exemptions 
were  allowed  to  persons  not  resident  in  the  United  Kingdom, 
except  in  the  case  of  crown  servants  and  persons  residing  abroad 
on  account  of  their  health.  Certain  abatements  for  improve- 
ments were  also  allowed  to  the  owners  of  iand  or  houses. 

The  estimated  increased  yield  of  the  income  tax  tor  1909-1010  on 
these  lines  was  £2,500,000,  which  excluded  the  abatements  allowed 
for  improvements.  The  anper-tax  was  estimated  to  yield  a  sum  of 
feio,ooo,  which  would  be  increased  ultimately  to  £2,500,000,  when 
ul  returns  and  assessments  were  made. 

The  following  accounts  show  the  operation  of  the  same  system 
of  taxation  in  other  countries: — ' 

Austria. — The  income  tax  dates  from  1849,  but  the  existing  tax, 
which  is  arranged  on  a  progressive  system,  came  into  force  on  the 
1st  of  January  189S.  The  tax  is  levied  on  net  income,  deductions 
from  the  gross  income  being  allowed  for  upkeep  of  business,  houses 
and  lands,  for  premiums  paid  for  insurance  against  injuries,  for 
interest  on  business  and  private  debts,  and  for  payment  of  taxes 
other  than  income  tax.  Incomes  under  £50  a  year  are  exempt,  the 
rate  of  taxation  at  the  first  stage  (£52)  being  0-6  of  the  income;  at 
the  twelfth  stage  (£100)  the  rate  Is  I  %,  at  the  twenty-seventh  stage 
(£300)  it  rises  to  2  %,at  the  forty-third  stage  (£1000)  it  is  3  %,  and 
at  the  fifty-dxth  (£2500)  it  is  3i  %;  an  income  of  £4000  pays  4%; 
from  £4000  up  to  £8333  per  annum  progression  rises  at  £i6i5  a  step, 
and  for  every  step  £eI,  6s.  8d.  taxation  is  assessed.  Incomes  between 
£8333  and  £8750  pay  £387,  los.;  incomes  over  ^750  are  taxed 
£30,  6s.  8d.  at  each  successive  stage  of  £417,  10s.  Certain  persons 
are  exempt  from  the  tax,  viz.:-*(o)  the  emperor;  (6)  members  of  the 
imperial  family,  as  tar  as  regards  such  sums  as  they  receive  as  allow- 
ances; (c)  the  diplomatic  corps,  the  consular  corps  who  are  not 
Austrian  citizens,  and  the  official  staffs  and  foreign  servants  of  the 
embassies,  l^ationsand  consulates;  (d)  such  people  as  are  exempted 
by  treaty  or  by  the  law  of  nations ;  (e)  people  in  possession  of  pensions 
from  the  Order  of  Maria  Theresa,  and  those  who  receive  pensions  on 
account  of  wounds  or  the  pension  attached  to  the  medal  for  bravery, 
are  exempted  as  far  as  the  pensions  are  concerned ;  (/)  officers, 
chaplains  and  men  of  the  army  and  navy  have  no  tax  levied  on  their 
pBy;  (2)  3II  other  military  persons,  and  such  people  as  are  included 
in  the  scheme  of  mobilization  are  exempted  From  any  tax  on  their 
pay.  Special  allowances  are  made  for  incomes  derived  from  labour, 
either  physical  or  mental,  as  well  as  for  a  family  with  several  children. 
There  are  also  special  exemptions  in  certain  cases  where  the  annual 
Income  does  not  exceed  £4167,  los.,  wz. — (o)  special  charges  for 
educating  children  who  may  be  blind,  deaf,  dumb  or  crippled;  (b) 

tually'oi 


ItKonu  tax  (1906),  .^     ,       _        _  ._ 

Library  of  the  London  SchocJ  of  Economics)  of  references  to  the 
graduation  of  the  income  tax  and  the  distribution  of  incomes  both 
m  the  United  Kingdom  and  in  other  countries. 


salaries  and  wages,  on  which  the  tax  is  collected  from  the  employer, 
who  either  deducts  it  from  the  salary  of  the  employee  or  pays  it  out- 
of  his  own  pocket.  The  tax,  which  is  assessed  on  the  income  <rf  the 
previous  year,  is  paid  direct  to  the  collector's  office  in  two  instal- 
ments— one  on  the  1st  of  June  and  the  other  on  the  1st  of  December. 

fldgium. —No  income  tax  proper  exists  in  Belgium,  but  there  is  a 
state  tax  of  2  %  on  the  dividends  of  joint  stock  companies. 

Denmark. — Income  tax  is  levied  under  a  law  of  the  »Sth  of  May 
1903.  Incomes  under  2000  kroner  pay  a  tax  of  1-3  %;  under  3000 
kroner,  1-4  %;  under  4000  kroner,  I'S  %;  under  6000  troner,  1-6  %; 
under  8000  kroner,  i-y  %;  under  10,000  kroner,  I'8  %;  under 
15,000  kroner,  i>Q  %;  under  20,000  kroner,  i-o  %  and  for  every 
additional  10,000  kroner  up  to  100,000  kroner  I  %,  incomes  of  100,000 
kroner  and  upwards  paying  2-5  %.  Exempt  from  the  duty  are — 
the  king,  members  of  the  royal  ferailj;  and  the  civil  list ;  the  legations, 
staffs  and  consular  officers  of  foreign  powers  (not  being  Danish 
subjects);  foreigners  temporarilif  resident  in  the  country;  mortgage 
societies,  credit  institutions,  savings  and  loan  banks.  The  increase 
in  capital  resulting  from  an  increase  in  value  of  properties  is  not 
deemed  income — on  the  other  hand  no  deduction  in  income  is  made 
if  such  properties  decrease  in  value — nor  are  daily  payments  and 
travelling  expenses  received  for  the  transaction  of  business  onjiublic 
service,  if  the  person  has  thereby  been  obliged  to  reside  outside  his 
own  parish.  Certain  deductions  can  be  made  in  calculating  income 
— such  as  working  expenses,  office  expenses,  pensions  and  other 
burthens,  amounts  paid  for  direct  taxation,  dues  to  commune  and 
church,  tithe,  tenant  and  farming  charges,  heirs'  allowances  and 
similar  burthens;  interest  on  mortgages  and  other  debts,  and  what 
has  been  spent  for  necesaan"  maintenance  or  insurance  of  the 
property  of  the  taxpayer.  There  are  also  certain  exemptions  with 
respect  to  companies  not  having  an  establishment  in  the  country, 

France.— There  is  no  income  tax  in.  France  corresponding  exactly 
to  that  levied  in  the  United  Kingdom.  There  are  certain  direct 
taxes, such  as  the  faxes  on  buildings,  ferw»iw//e  mobUi^rs,s,ni  doors 
and  windows  {impdls  df  riparlitionf — the  tax  levied  on  income  from 
land  and  from  all  trades  and  professions  {impSls  dt  quolUi)  which 
bear  a  certain  resemblance  to  portions  of  the  British  income  tax 
(see  France  :  Finance^.  From  time  to  time  a  graduated  income  tax 
has  been  under  discussion  in  the  French  Chambers,  the  proposal  being 
to  substitute  such  a  tax  for  the  existing  {personnelle  moMiirej  and  doors 
and  windows  taxes,  but  no  agreement  on  the  matter  has  been  reached. 

German  Empire. — In  Prussia  the  income  tax  is  levied  under  a  law 
of  the  24th  of  June  iSgl.  All  persons  with  incomes  of  over  £150  per 
annum  are  required  to  send  in  an  annual  declaration  of  tneir  full 
income,  divided  according  to  four  main  sources — (a)  capital;  (6) 
landed  property;  (c)  trade  and  industry;  (rf)  employment  bringing 
gain,  this  latter  including  the  salary  or  wages  of  workmen,  servants 
and  industrial  assistants,  military  persons  and  officials;  also  the 
receipts  of  authors,  artists,  scientists,  teachers  and  tutors.  Liability 
for  income  tax,  however,  begins  with  an  income  of  £45,  and  rises  by 
a  regular  system  of  progression,  the  rate  being  about  3  %  of  the 
income.  Thus  an  income  of  more  than  £45,  but  under  £52,  lOs.  pays 
a  tax  of  6s.  and  so  on  up  to  £475,  an  income  over  that  sum  but  under 
£525  paying  a  tax  of  153.  Incomes  over  £52^  ri.se  by  steps  of  £50 
up  to  £1525,  for  every  step  £1,  los.  being  paid.  Incomes  between 
£1526  and  £1600  rise  by  steps  of  £75,  £3  oeing  paid  for  every  step. 
Between  £1601  and  £3900,  the  steps  are  £i~~  --->-'--—-'----- 
from  £3901  to  £^000  the  steps  are  the  sam 
a  step.  There  is  also  a  supplementary  1 
^th  %  of  the  assessed  value.  This  supplei 
on  those  whose  taxable  property  does  not 
£300,  nor  on  those  whose  annual  income  dc 
total  value  of  their  taxable  property  does 


eai 


id  the  tax  £4  a  step ; 
:oo),  but  the  tax  is  £5 
)n  property  of  about 
itary  tax  is  not  levied 
ceed  a  total  value  of 
not  exceed  £45,  if  the 

._ _  .     .   ._  ._   ...  .  property  does  not  exceed  £1000,  nor  on 

women  who  have  members  of  their  own  family  under  t^  to  maintain, 
nor  on  orphans  under  age,  nor  on  persons  incapable  of  earning 
incomes  if  their  taxable  property  does  not  exceed  £1000  nor  their 
income  £60.  There  are  a  number  of  exemptions  from  the  income 
tax,  some  of  the  more  important  being — (a)  the  military  incomes  of 
non-commissioned  officers  and  privates,  also  of  all  persons  on  the 
active  list  of  the  army  or  navy  as  long  as  they  belong  to  a  unit  in  war 
formation;  (&}  extraordinary  receipts  from  inheritances,  presents, 
insurances,  from  the  sale  of  real  estate  not  undertaken  for  purposes 
of  industry  or  speculation,  and  amilar  profits  (all  of  wnicn  are 
reckoned  as  increases  of  capital);  (e)  expenses  incurred  for  the 
purpose  of  acquiring,  assuring  and  maintaining  income;  (d)  interest 
on  debts;  (e)  the  regular  annual  depreciarion  arising  from  wear 
of  buildings,  niachines,  tools,  &c.,  in  so  far  as  they  are  not  included 
under  working  expenses;  (J)  the  contributions  which  taxpayers  are 
compelled  by  law  or  agreement  to  pay  to, invalid,  accident,  old 
age  insurance,  widow,  orphan  and  pension  funds;  (j)  insurance 
premiums.  Moreover,  persons  liable  to  taxation  with  an  income  of 
not  more  than  £150  may  deduct  from  that  income  £2,  lOs.  for  every 
member  of  their  family  under  fourteen  years  of  age,  and  abatement 
is  also  allowed  to  persons  with  incomes  up  to  £475  whose  solvency 
has  been  unfavourably  affected  by  adverse  economic  circumstances. 
The  income  tax  is  both  levied  at  the  source  (as  in  the  case  of  com- 

Sanies)  and  assessed  on  a  direct  return  by  the  taxpayer  of  his  income 
-om  all  sources.  Salaries  are  not  taxed  before  payment.  Fixed 
receipts  are  asseased  according  to  their  amount  for  the  ' 
year  in  which  the  assessment  is  made,  and  variable  ij 
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INCOME  TAX 


nnm  of  the  throe  j-car*  tmmcrfialely  preceding  the  aHet•men^ 
_hc  mciimc  tnx  mid  the  siipplcineiitarv  tax  are  collected  in  the 
KrM  half  nf  the  urcond  month  of  each  quarter  by  the  communitiea 


{iStmtinilfni  who  hror  the  whole 

[n  Snxony  a  Kruduutnl  tax  la  in  force  on  all  incomes  of  £30  per 
annum  and  upward*.  All  corFK>rate  bodic*  and  individuals  who 
derive  their  Inrumc  or  any  portion  of  It  from  Soxony  are  liable  to 
the  extent  of  that  income,  except  those  scrvinu  religious,  charitable 
or  public  purwwe*.  Income*  between  £jo  and  {5000  are  divided  into 
I  to  clrtMeii.  in  which  the  rate  riiws  progrcMi^xly,    From  £500  to 

Sjixxi  the  elflRsci  rise  hy  £30,  and  above  £5000  by  £100.  The  rate  of 
K-ometaxt)emn»at  l'„.  I.r.  la.  onanineumcof  £30,  An  abatement 
1*  allowed  to  tniKic  whose  incomca  do  not  exceed  £153  of  £3,  10s.  for 
each  child  bct*xen  the  age*  of  six  and  fourteen  years,  provided  such 
nlMteinenta  du  not  tvtiuec  the  incume  by  more  than  one  claas.  In 
the  ea>e  «(  iicraon*  with  liiconwa  not  exceeding  £190  abatement  (not 
oxiTodlng  thfw  claiwcs)  is  allowed — (11)  when  tne  support  of  chiloren 
ur  jniliiient  irlations  ini-ol\-es  a  burden  of  such  a  nature  as  to  afFect 
the  general  vtiindar^l  of  li\'ing;  (6)  on  occount  of  long-continued 
Ulnci^s  Involving  hea\'j'  exiien»e,  and,  on  restoration  to  health, 
temtHitari'  dCT-(w»«  of  w^igc-caming  po»t.t;  {f)  in  the  case  of 
mridenta  which  ha\-c  had  the  same  eiTe<.-t. 

In  lUvaria  th«  existing  system  of  income  tax  came  into  force  on 
the  t»t  of  JanHar>'  i*xv  The  rate  on  earned  income  \-aries  according 
to  «  teaic  laid  iJ«wn  in  article  $  of  the  Uw,  beginning  at  -i'd  for 
ittrtimejiMplvi  tjj.  HW,  (l»>Vbeing-t>(i''„i,£l,5s.l  (or  income*  between 
Ijya  and  £J5o;  iiu"«  ({4!  for  iniiinics  betwwn  £350  and  £j75: 
l-,\o*«  (£6.  lOs-l  ftw  incomes  betwvn  £475  and  £500  and  1-58 ''^ 
(£10^  for  iiKi>nte«  between  it<$a  and  £700.  Incomes  exceeding  £700 
nd  TKW  exceeding  £1100  pay  £1  on  ewrj-  £50:  those  between  £1 100 
_.i  t.—^.  t,  ,.^  ^„  e\-cri-  [£i\  between  £1700  and  £jo50.  £a  on 
;»50  and  £J5«\  £i.  nis,  on  ex-crj-  fjo  and 
.  ^  ,  e\'W'  £jo.  Exemptions  from  eaniedincome 
tAV  arc  MmiUr  to  those  already  mentioned  in  the  case  of  Prussia. 


ami  £i^>o.  ii,  t*>s., 
e\■er^•  Ijoibetwven 
tw\oi»J£jjtw.  ^"„n 


*^''  **'  4'''''  -''*■■■  *'^^"'  ^'  *"  ^'?^  ^'"•'"  ^"*"  ' 
,\|  "j.  and  owr  (jooo,  4"^    There  is  a  aittercntiation  m  assess 
i>n  fluctuating  and  ttxM  incomes.    Fluctuating  incomes  ir.c.  1 
iteriv-ed  ft\>m  liier^rv,  scieniitto  or  anisiH:  wrtrkN  are  assessed  a 


tractcil  iHnewi  maintenance  of  poor  relations,  serious  aoiiileats,  &:■ 
Ttte  tax>Hi  unc^meil  income  is  at  the  rate  of  t|"«  on  incomes  from 
(,V  uys.  tv>  £5;  frvwn  £6  to  £jOi  i*«;  from  £ji  to  £,15,  ai"*;  from 

..»  ...   /^.    .*  ,  * /..  ^,  ,-...,    .m  .  e — ,  £,jj  (^  £5000. 

'n  assessment 

avet^mc  teceii*s  of  0*e  twv>  pas*  \rars,  Fiwd  income  is  relumed  at 
iho  actual  amv^ini  at  ibe  time  of  aswssment,  and  the  assessment  for 
Mmcil  invMme.  K^h  find  and  tlucluatin|[,  takes  place  e^'Tfy  four 
Ji>«r*.  Income  tax  is  not  le\-ted  *r  theAHin:e.butOD«directretura 
li>  the  taxpAx-er.  In  the  ca!«  of  unoamed  incvHne.  when  a  pcrawi's 
>,v>Ai1v  u»e*rtMil  iivv%me  does  nvit  excted  tiix>  and  he  has  no  othcf 
iv  only  an  insi)n)>AcAn(  aiUitioival  itKvwnr.ne  is  n^quind  to  pay  only 
ImM  the  asaesuM  tax,  Al»>  in  the  ca!>c  n^wre  a  tvijl  inoQ*»e,  eiamed 
*ni1  uneanaed,  Ay-j  iti^t  evcred  tJ^i  it  may,  by  claiming  abatement 
•Ml  «i>ch  (rVHinds  as  the  Cktucaiiitn  ol  chiMren,  maintenance  oj  indit:ent 
leUtionis  Ac.,  he  assessed  at  the  lo«vst  rate  but  one,  or  be  enuiely 
ew-mit. 

In  \\'Brttemhr*6  the  Contral  IthN-ane  Tax  .Act  cane  intci  fccoe  <m 
the  1«  .>(  AjvaI  l'*.>5>  ArtK-le  tS  wv^ii.iesa  gnKiuated  scale  o(  tales 
vvi  iiKvmen  tivim  jij  upimrils.  Al\irc»tients  are  aitoved  foe  the  edu- 
C«;i.>n  Atv,i  supfvwt  of  chiidcvo.  s;:i'<f>wi  of  indV^^t  T«ltm«&.  active 
j«rv  j,v  in  the  army  an.1  na\>,  jxvxracte^i  r.".nc»  and  aMtteaorfdeets 
vy  t\~\e*»r>*.  TVw  is  a  s;;;'<il(-me«ywy  tax  irf  j',  00  unearned 
in,-»^me  tVvxn  certam  kirsls  ,it  jv-iperty.  «»ch  «s  ir.remst  or  osbcr 
irvNNme  derixiNi  !>■"«»  in\e-«w!  cap,:*'..  riiviicrKi*.  *c_  frcua  ^=t- 
st.vV  ci^m^NinW  and  ar.r:i.;;ic*  Jt  i"  l.-;nd&.  The  incv'-^  tax  »  »,x 
V-\i»vl  at  the  !0«tv"e.  J^t  cw.  a  .iirect  iwsrn  >y  the  latepaytrs; 
asic*j**ent¥  arc  cw.V  o«i  ;Jie  c-i;rree-.t  >"C*r,  etrt?*  i=  tV  ciae  oc 
Siv:  .Miiinj:  mi-vimcss  »-bi^  they  inc  lu  jc  on  ibe  in.~ocBe  ot  tiie  jre- 

.'.■.•i,-«.— There 


at  7i%.  Certain  abatements  are  allowed  on  small  incomes  in 
classes  B,  C  and  O.  Incomes  are  assessed  (1)  on  the  averse  of  the 
two  preceding  years  in  the  case  of  private  industries,  professions  or 
companies  in  which  liability  is  unlimited;  (fi)  on  the  income  of  the 
current  year  in  the  case  of  incomes  from  dividends,  salaries,  pensions 
and  fixed  stiowancea,  as  well  as  in  the  case  of  incomes  of  communes, 

Kovinces  and  corporations;  (c)  on  the  basis  of  the  account  closed 
fore  the  previous  July  of  the  current  year  in  the  case  of  incomes  of 
limited  liability  companies,  banks  and  savings  banks. 

Netherlands. — In  ttie  Netherlands  there  is  a  property  tax  imposed 
upon  income  derived  from  capital,  as  wdl  as  a  tax  on  mcomeearned 
by  labour, 

Norway. — In  Norway  under  the  state  income  tax  incomes  under 
1000  kroner  ore  exempt,  those  between  1000  and  4000  kroner  pay 
3°g  on  that  part  liable  to  taxation;  those  between  4000  and  7000 
kroner  pay  3°^;  those  between   7000  and   10,000  kroner  pay  4°!,- 

and  those  a6o\-e  10,000  kroner  5  °o-     Persons  liable  tr  ' — —  — 

divided  into  (a)  those  who  have  no  one  to  support,  a 
the  like;  (b)  those  who  have  from  one  to  three  persona  to  iH>uit ; 
(c)  those  who  have  from  four  to  six  persons  to  support;  (^  thoMiriiio 
ha\'e  seven  or  more  persons  to  support.  Tboae  who  are  counted  as 
dependent  upon  the  taxpayer  are  his  children,  own  or  adopted,  his 
parents,  brotners  and  sisters,  and  other  relations  and  conneiicms  by 
marriage  who  might  ha\'e  a  reasonable  claim  to  bis  support.  A 
certain  port  of  the  income  liable  to  taxation  is  abated  by  a  graduated 
scale  according  to  the  class  into  which  the  ratepayer  falls. 

Spaitt. — In  Spain  the  income  tax  is  diiided  into  (a)  that  de- 
rived from  personal  exertion  and  (6)  that  derived  from  propertr. 
Directors,  managers  and  icpresentatives  of  banks,  companies  and 
societies  pay  lo'o;  those  emploj-ed  in  banks,  Ac,  comoKicial 
houses,  and  those  in  prii-ate  emploj-ment,  as  well  as  actors,  bull- 
c_i  ___r. ..,_.._■  _■  .       .  acrobats,  conjureis,  &c..  pay 

.  r  those  whose  salary  is  under 
{AS  VK  exempt,  as  or  also  masters  in  primary  sdiools.  inf^mf 
derived  from  property  is  tazEd  acconiing  to  the  source  from  which 
the  income  is  derived,  e.g.  income  from  shares  in  public  works  is 
rated  at  30  °a.  income  from  shares  in  ordiaarj-  companies,  railways, 
tramwavs  or  canals  at  3  *».  from  dividends  on  bank  Aans  at  5  ~c, 
from  mmiag  shares  at  Mily  3  ',.  Thcic  is  also  on  indHsoy  nx.  u- 
on  tbe  exercise  ot  indu^ial.  coounenial  and  profearioaal  enter- 
prises, which  tax  is  divided  into  five  difiercot  tariffs,  of  winch  L 
applies  to  commerce  (vendors).  IL  also  to  rxunmeiQe  (auddlemai). 
1 11.  to  industry  (machinery).  IV.  u  pnifcaaaos  and  V.  to  Ijct^ki*-* 
trvtail  and  itineiant  vendors).  Tariff  I.  is  diffocntiaCed  accordiiy 
to  the  importanoe  of  the  buaness  and  of  tbe  locality  in  which  it  is 
carried  on.  the  rate  being  fi^xi  by  a  consdeiBtitm  of  the  two  can- 
bitted.  Tariff  II.  b  differentiated  «ccanling  to  the  charactw  of  the 
eniemTise,_  its  importanoe  and  tbe  imponanoe  of  tbe  locaiiiy. 
Tarin  1 1 1,  ts  differentiated  accordine  to  either  nutrve  power,  ouipot, 
metbod.  product  or  hxabty :  Tariff  IV.  ^;ct>iSng  ro  the  chararm  of 
(he  profesaon  and  the  importance  of  the  locality:  Tariff  V.  is  al:a 
diffnentiattd  oujunling  to  tbe  locality  wl  '^"^  inqnrtance  ot  the 

5>«arT£aW.^Tbe  system  of  tccone  tax  varies  in  the  different 


.    Broadly    jpeakinK.   these   may 

t  kinds:   vi^  a  graduated  profxri 


be    diiiied 


_  .^ property  tax.  in  aiikh  tne  laie 

appljcjble  to  e*ch  class  ol  fcrmne  is  drnaitdy  Ased:  1  a  pmpor- 
ticAal  tax.  ooder  whidi  property  and  inco^  are  char^cibie.  each  at 
a  baed  rate,  wUle  the  toul  amount  or  the  tax  is  Labie  to  a  pn>- 
piwtioaaie  incmase  accor\iIqg  to  scale  if  it  ear  teds  otmin  i(ib:ined 
onhMBts:  .?,"  a  sj'^esn  by  whidi  propenv  and  iacoene  oie  ch-iacd 
i=;o  three  claaes.  the  rve  oi  the  tax  bdn^  iacieased  i^a  giaiaatcd 
rise,  aozunlisi:  ro  the  clasi  to  whirii  tbe  pc\x<eRy  or  iocooBe  awjogs. 
a^  it  a  c=i:,-em  rare  ii  tax.  wix&  pc-.x(csa;ia  in  tbe  *—■•--"'  of 
iac«ae  Sabie  iv>  taxa-J.-«^ 

i'su-i  iixici. — One  oi  lite  maie  ad,-«eed  by  tbe  Fedcal  Gotct- 
=>e=t  foe  ^et\Tii  its  expenses  c'.:ri:^  the  OvC  \^'ar  was  the  lev^-^iig 
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pound  o 


.  a  %  on  all  incomes  should  be  levied  (ram  the  I  st  of  Jaou&ry  1 895  to 
the  isl  of  January  1900,  with  an  exemption  of  $4000.  The  teganty 
of  the  tax  was  assailed,  chiefly  on  the  ground  that  it  was  a  direct  tax, 
and  not  apportioned  amoi^  the  Beveral  states  in  prMortion  to  their 
populatioD.  On  the  20th  <rf  May  1895  the  Supreme  Court,  by  a  vote 
of  five  to  four,  declared  the  tax  to  be  unconstitutional.  Accordingly, 
before  any  federal  income  tax  could  be  imposed,  there  was  needed  an 
amendment  of  the  constitution,  and  a  movement  in  this  direction 
^dually  began.  In  the  first  year  of  the  presidency  of  Mr  W.  H. 
Taft  both  HouMS  of  Congreu  pawed  by  the  neeeanry  two-thirds 
majority  a  resolution  to  submit  theproposal  to  the  i6  states,  the 
warding  of  the  araendment  being  "  That  Congress  shall  have  power 
to  lay  and  collect  taxes  on  incomes  from  whatever  source  derived, 
without  apportionment  among  the  several  States,  and  irithout  r^ard 
to  any  census  enumeiacion, ' ' 

Cape  Colony. — Cape  Colony  was  the  only  South  African  colony 
which,  pries'  to  the  Union  in  iqio,  had  a  system  of  income  tax,  which 
was  first  imposed  by  an  act  of  the  31st  ol  May  1904.  Incomes  not 
exceeding  £1000  per  annum  were  exempt  from  taxation;  incomes 
^ing  tiooo.  out  not  exceeding  £2000  wefe  taxed  6a.  in  the 
id  on  the  excess  beyond  £1000;  those  between  £2000  and  £5000 
t  for  the  first  £1000,  paid  6d.  in  the  pound  on  the  next 
£1000  and  9d,  in  the  pound  on  the  remainder;  those  exceeding 
£5000  paid  6d:  in  the  pound  on  the  second  £lOOO,  9d,  in  the  pound 
<Hi  the  next  £3000  and  is.  in  the  pound  on  tlie  remainder. 

New  South  Wales. — Income  tax  in  New  South  Wales  first  came  into 
Operation  on  the  1st  of  Jani^ry  1S96.  It  is  complementary  with  a 
land  tax,  assessed  on  the  unimproved  value  of  freehold  lands  (with 
certain  exemptions  and  deductions).  Incomes  of  ;£aoo  per  annum 
and  under  are  exempt,  and  all  other  incomes  ^except  those  of  com- 
^nies}  are  entitled  to  a  reduction  of  ^00  in  their  assessments. 
The  rate  of  tax  is  6d.  in  the  pound.  There  are  certain  incomes, 
revenues  and  funds  which  are  exempt  from  taxation,  such  as  those 
of  municipal  corporations  or  other  local  authorities,  of  mutual  life 
insurance  societies  and  of  other  comi^nics  or  societies  not  carrying 
on  business  for  t^urposes  of  profit  or  gain,  and  of  educational,  ecclesi- 
astical and  diaritaole  institutions  ofa  public  character,  &c. 

New  Zeaiand.—ln  New  Zealand  the  income  tax  is  also  comple- 
mentary with  a  land  tax.  Incomes  up  to  £300  per  annum  are 
exempt;  incomes  up  to  jtiooo  per  annum  are  taxed  6d.  in  the 
pound,  with  an  exemption  of  £300  and  life  insurance  premiums  up 
to  iyi-,  incomes  over  £1300  pay  is.  in  the  pound,  which  is  also  the 
tax  on  the  income  of  trading  companies,  to  whom  no  exemption  is 
allowed.  TTieincomeof frienaly societies, saving banks.co-operative 
dairy  companies,  public  societies  not  carrying  on  buaness  for 
profit.  Sec,  are  exempt  from  income  tax. 

QtueHsland. — In  Queensland  income  tax  is  levied  on  (a). income 
derived  from  property  such  as  rents,  interest,  income  from  com* 
panies,  royalties,  &c.,  and  (b)  on  income  derived  from  personal 
exertion.  On  income  derived  from  property  all  incomes  not  ex- 
ceeding £100  are  exempt;  incomes  between  £iooaad  £130  pay  £1 
tax;  those  over  £130  but  under  £300  have  £100  exempt  and  pay  is. 
in  each  and  every  pound  over  £100,  while  incomes  over  3^300  pay  is. 
in  each  and  every  pound.  Incomes  from  personal  exertion  pay  los. 
between  £100  and  £135;  £1  between  £126  and  £150;  between  £151 
and  £300  have  £100  exempt  and  pay  6d.  in  each  and  every  pound 
OverilOO;  between  £301  and  £500  6d.  in  every  pound;  oetween 
£501  and  £1000  6d.  in  every  pound  of  the  first  £500  and  7a.  in  every 
pound  over  £500,  between  £1001  and  £1500  7d.  in  every  pound  of 
the  first  £iOOOj  and  8d.  in  every  pound  over  £iood;  incomes  over 
J1500  pay  8d.  in  everj;  pound ;  is.  in  every  pound  is  charged  on  the 
incomes  of  all  companies  and  of  all  absentees. 

South  Auslralia.— The  income  tax  dates  from  1884  and  b  levied  on 
all  incomes  arising,  accruing  in  or  derived  from  South  Australia, 
except  municipal  corporations,  district  councils,  societies.  Sic.,  not 
carrying  on  business  for  the  purpose  o>  gain,  and  all  friendly  societies. 
Where  the  income  is  derived  from  personal  exertion  the  rate  of  tax 
is  4^d.  in  the  pound  up  to  £800,  and  7d.  in  the  pound  over  £Soo. 
For  income  denved  from  property  the  rate  is  od.  in  the  pound  up  to 
£8oO|  and  is:  ijd.  in  the  pound  over  £800.  There  is  an  exemption  ot 
£1 50  on  incomes  up  to  £400,  but  no  exemption  over  that  limit. 

Tasmania. — In  Tasmania  there  is  (a)  an  income  tax  proper,  and 
(b)  a  non- inquisitorial  ability  tax,  one  complementary  to  the  other. 
The  income  tax  proper  is  levied  on  all  income  of  any  company,  at  the 
rate  of  is.  for  every  pound  of  the  taxable  amount;  on  all  income  of 
anj;  person,  at  the  rate  of  is.  for  every  pound  of  the  taxable  amount 
derived  from  property,  and  on  every  dividend  at  the  same  rate. 
Personal  incomes  of  £400  and  over  are  assessed  at  the  full  amount, 
but  an  abatement  of  £10  for  every  £50  of  income  is  allowed  on 
incomes  below  £400  down  to  incomes  of  £150,  which  thus  have  £50 
deducted;  incomes  between  £120  and  ^150  have  £60  deducted; 
incomes  between  £1 10  and  £iao,  £70,  and  incomes  between  £100  and 
£110,  £80.  The  ability  tax  18  paid  by  (o)  occupiers  and  sub-occupiers 
of  property  and  (6)  by  lodgers.  TTie  amount  of  tax  paid  by  occupiers 
or  sub-occupiers  is  calculated  upon  the  assessed  annual  value  of  the 
property  occupied,  and  that  of  lodgers  from  the  assessed  annual  value 
of  their  board  and  lodging.  A  detailed  account  of  both  taxes  will  be 
found  in  House  of  Commons  Papers,  No.  28a  of  1905. 

Victoria. — In  Victoria  the  rate  of  income  tax  is  fixed  annually  by 
act.     The  rate  charged  on  income  derived  from  property  is  exactly 


double  that  charged  on  income  derived  from  personal  e: 
rate  for  which  for  1905  was:  on  the  first  £goo  or  fractional  part 
thereof,  3d.  in  the  pound;  on  the  second  £500  or  fractional  part 
thereof,  4d.  in  the  pound;  on  the  third  £500  or  fractional  part 
thereof,  sd.  in  the  pound;  on  all  incomes  in  excess  of  £1500,  6d.  in 
the  pound.  All  companies,  except  life  insurance  companies,  were 
charged  7d.  in  the  pound  on  their  incomes;  life  insurance  companies 
were  charged  8d.  in  the  pound. 

BiHLiOGKAPHY. — The  Annual  Reports  of  the  Commissioners  of 
Inland  Revenue,  the  Reports  of  Committees  and  other  references 
mentioned  in  the  article,  as  we!!  as  Dowell's  History  oi  Taxation  in 


IHCORPCHIATION  (from  Lat.  tncorporare,  to  form  into  a  body), 
in  law,  the  embodying  or  formation  of  a.  legal  corpotation, 
brought  about  either  by  a  general  rule  contained  in  such  laws, 
e.g.  as  the  Companies  acta,  and  applicable  wherever  its  con- 
ditions are  satia&ed;  or  by  a  special  act  of  sovereign  power, 
e.g.  an  incorporating  statute  or  charter.  The  woid  is  used  also 
in  the  sense  of  uniting,  e.g.  a  will  may  incorporate  by  reference 
other  papers,  which  may  be  then  taken  as  part  of  the  will,  as 
much  as  if  they  were  set  out  at  length  in  it. 

INCUBATION  and  INCUBATORS.  Tile  subjca  of  "in- 
cubation "  (Lat.  itKubare,  to  brood;  in-cumbere,  to  lie  on), 
a  term  which,  f^iile  strictly  signifying  the  action  of  a  hen  in 
sitting  on  her  eggs  to  hatch  them,  is  also  used  in  pathology 
for  the  development  within  the  body  of  the  germs  of  disease, 
b  especially  associated  with  the  artificial  means,  or  "  incubators," 
devised  for  hatching  eggs,  01  for  analogous  purposesof  anartificial 
foster-mother  nature,  or  for  use  in  bacteriological  laboratories. 

Life  is  dependent,  alike  for  its  awaltecing  and  its  maintenance, 
upon  the  influence  of  certain  physical  and  chemical  factors, 
among  which  heat  and  moistuic  may  be  regarded  as  the  chief. 
It  is  therefore  obvious  that  any  method  of  incubati<»i  must 
provide  for  a  due  degree  of  temperature  and  moisture.  And 
this  degree  must  be  one  within  Ihnits,  for  while  all  organisms 
are  plastic  and  can  atttme  themselves  to  a  greater  or  less  range 
of  variation  in  their  phytical  environment,  there  is  a  given  d^ree 
at  which  the  processes  of  life  in  each  species  proceed  most 
favourably.  It  is  this  particular  degree,  which  difiers  for  different 
species,  which  must  be  attained,  if  artificial  incubation  b  to  be 
successfully  conducted.  In  other  words,  the  degree  of  tempera- 
ture and  moisture  within  the  incubation  drawer  must  remain 
unlfona  throughout  the  period  oi  incubation  if  the  best  results 
are  to  he  reached.  It  i&  not  easy  to  attain  these  conditimis,  for 
there  are  many  disturbing  factors.  We  may  therefore  next 
consider  the  more  important  of  them. 

The  chief  causes  which  operate  to  make  the  temperature 
within  the  incubator  drawer  variable  are  the  changes  of  the 
temperature  of  the  outer  air,  fluctuations  in  the  pressure  of  the 
gaa  when  that  is  used  as  the  source  of  heat,  or  the  gradual 
diminution  of  the  oxidizing  power  of  the  flame  and  wick  when 
an  oil  lamp  is  substituted  for  gas.  Also,  the  necessary  opening 
of  the  incubator  drawer,  eitlier  for  airing  or  for  sprinkling  the 
eggs  with  water  when  that  is  necessary,  tends  to  reduce  the 
temperature.  But  there  is  another  equally  important  though 
less  obvious  source  of  disturbance,  and  this  resides  within  the 
organism  undergoing  incubation.  In  the  case  of  the  chick, 
at  about  the  ninth  or  tenth  days  of  incubation  imponant  changes 
are  occurring.  Between  this  period  and  the  fourteenth  day 
the  chick  becomes  relatively  large  and  bulky,  and  the  temporaiy 
re^Hratory  organ,  the  alltmtois,  together  with  its  veins,  increases 
greatly  in  size  and  extent.  As  a  consequence,  the  re^iratory 
processes  are  enabled  to  proceed  with  greater  activity,  and 
the  chemical  processes  of  oxidation  thus  enhanced  necessarily 
largely  Increase  the  amount  of  heat  which  the  chick  itself  pro- 
duces. Thus  an  incubator,  to  be  successful,  must  be  capable 
of  automatically  adjusting  itself  to  this  heightened  temperature. 

The  drawer  of  an  incubator  is  a  confined  space  and  is  usually 
packed  as  closely  as  possible  with  the  contained  eggs.  The  eggs 
are  living  stnictures  and  consequently  need  air:  This  necessitates 
some  method  of  direct  ventilation,  and  this  in  its  turn  necessarily 
increases  the  evaporation  of  water  vapour  from  the  surface  of 
the  egg.  Unless,  thCTefore,  this  evaporation  is  checked,  the  eggs 
will  be  too  dry  at  the  period — from  the  t^U)  day  onwards — 
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when  moisture  ia  more  than  ever  aa  important  factor.  There 
is,  according  to  some  poultry  authorities,  leasoo  to  believe  that 
the  sitting  hen  secretes  some  oily  substance  which,  becoming 
diffused  over  the  surface  of  the  egg,  prevents  or  retards  evapora- 
tion from  within;  presumably,  this  oil  is  permeable  to  oxygen. 
In  nature,  with  the  sitting  hen,  and  in  the  "  Mamal  "  artificial 
incubating  establishments  of  the  Egyptians,  direct  air  currents 
do  not  exist,  owing  to  the  large  size  of  the  chambers,  and  con- 
sequently incubation  can  be  successfully  achieved  without  any 
special  provision  for  the  supply  of  moisture. 

Artificial  incubation  has  been  known  to  the  Egyptians  and 
the  Chinese  from  almost  time  immemoriaL  In  Egypt,  at  Berme 
on  the  Delta,  the  trade  of  artificial  hatching  is  traditionally 
transmitted  from  father  to  son,  and  is  consequently  confined  to 
particular  families.  The  secrets  of  the  process  are  guarded  with 
a  religious  zeal,  and  the  individuals  who  practise  it  are  held 
under  plighted  word  not  to  divulge  them.  It  ia  highly  probable 
that  the  process  of  artificial  incubation  as  practised  by  the 
Egyptians  is  not  so  simple  as  it  is  beUeved  to  be.  But  as  far 
as  the  structures  and  processes  involved  have  been  ascertained 
by  travellers,  it  appears  that  the  "  Mamal  "  is  a  brick  building, 
consisting  of  four  large  ovens,  each  of  such  a  size  that  several 
men  could  be  contained  within  it,  These  ovens  are  in  pairs, 
in  each  pair  one  oven  being  above  the  other,  on  each  side  of  a 
long  passage,  into  which  they  open  by  a  circular  aperture, 
just  large  enough  for  a  man  to  obtain  access  to  each.  The  eggs 
are  placed  in  the  middle  of  the  floor  of  the  oven,  and  in  the 
gutters  round  the  sides  the  fire  is  lighted.  The  material  for  this 
latter,  according  to  one  account,  consists  of  camels'  dung  and 
chopped  hay,  and  according  to  another  of  horses'  dung.  The 
attainment  of  the  right  degree  of  heat  ia  apparently  reached 
wholly  by  the  skill  of  the  persons  employed.  When  this  has  been 
attained,  they  plug  the  entrance  hole  with  coarse  tow.  On  the 
tenth  to  twelfth  i£iys  they  cease  to  light  the  fires. 

Each  "  Mamal "  may  contain  from  40,000  to  80,000  eggs. 
There  are  386  "  Mamals  "  in  the  country,  which  are  only  worked 
for  six  months  of  the  year,  and  produce  in  that  time  eight 
broods.  Many  more  than  two-thkds  of  the  egi^  put  in  are 
successfully  hatched.  It  is  estimated  that  90,000,000  eggs  are 
annually  hatched  by  the  Bermeans. 

A  method  of  incubating  that  appears  to  have  been  altogether 
overlooked  in  England — or  at  least  never  to  have  been  practised 
— is  that  carried  on  by  the  Cotneurs  or  professional  hatchers  in 
France.  They  make  use  of  ben-turkeys  for  the  purpose,  and 
each  bird  can  be  made  to  sit  continuously  for  from  tluree  to  six 
months.  The  modus  operandi  is  as  follows:  a  dark  room  which 
is  kept  at  a  constant  temperature  throughout  the  year  contains, 
a  number  of  boxes,  just  large  enough  to  accommodate  a  turkey. 
The  bottom  of  the  box  is  filled  with  some  vegetable  material, 
bracken,  hay,  heather,  straw  or  cocoa-fibres.  Each  boxia  covered 
{n  with  lattice-work  wire,  90  arranged  that  the  freedom  of  the 
sitting  bird  is  limited  and  its  escape  prevented.  Dummy 
eggs,  made  by  emptying  addled  cmes  and  filUng  with  plaster 
of  Paris,  are  then  placed  in  the  nest  and  a  bird  put  in.  At  first 
it  endeavours  to  escape,  but  after  an  interval  of  a  few  days  it 
becomes  quiet,  and  the  dummy  eggs  being  then  removed,  fresh 
ones  are  inserted.  Aa  soon  as  the  chickens  are  hatched,  they 
are  withdrawn  and  fresh  eggs  substituted.  The  hen  turkeys 
are  also  used  successfully  aa  foster-mothers.  Each  bird  can 
adequately  cover  about  two  dozen  eggs. 

Incubation  as  an  industry  in  Europe  and  America  is  of  recent 
development.  Hie  growing  scarcity  of  game  birds  of  all  kinds, 
coincident  with  the  increase  of  populatitm,  and  the  introduction 
of  the  breech-loading  gun,  together  with  the  marked  revival 
of  interest  in  fancy  poultry  about  the  year  1870,  led,  however, 
to  the  production  of  a  great  variety  of  af^iliauccs  designed  to 
render  artificial  incubation  successful. 

Previously  to  this,  several  interesting  attempts  had  been  made. 
As  long  ago  as  r8i4,  Walthew  constructed  an  incubator  designed 
to  be  used  by  farmers'  wives  with  the  aid  of  no  more  than  ordinary 
household  conditions.  It  consisted  of  a  double-walled  metal 
box,  with  several  pipes  opening  into  the  walled  space  round  the 


aides,  bottom  and  top  of  the  incubator.  These  pipes  were  con- 
nected with  an  ordinary  kitchen  boiler.  Walthew,  however, 
constructed  a  fire  grate,  with  a  special  bailer  adapted  to  the 
requirements  of  the  incubator.  Into  the  walled  space  of  the 
incubator,  steam  from  the  kitchen  boiler  passed;  the  excess 
steam  escaped  from  an  aperture  in  the  roof,  and  the  condensed 
steam  through  one  in  the  floor.  Ventilating  holes  and  also  plugs, 
into  which  thermometers  were  placed,  pierced  the  door  of  the 
incubator. 

In  1817,  J.  n.  Barlow  successfully  reared  hens  and  other 
birds  by  means  of  steam  at  Drayton  Green,  Ealing.  He  con- 
structed very  large  rooms  and  rearing  houses,  expending  many 
thousands  of  poimds  upon  the  work.  He  reared  some  64,000 
game  birds  annuaOy.  The  celebrated  physician  Harvey,  and 
the  famous  anatomist  Hunter  were  much  interested  in  his  results. 

To  John  Champion,  Berwick-on-Tweed,  in  1870,  belongs,  how- 
ever, the  credit  of  instituting  a  system  which,  when  extended, 
may  become  the  system  of  the  future,  and  will  rival  the  ancient 
"  Mamals  "  in  the  success  of  the  incubation  and  in  the  largeness 
of  the  numbers  of  eggs  incubated.  He  used  a  large  room  through 
which  passed  two  heated  flues,  the  eggs  being  placed  upon  a 
table  in  the  centre.  The  flues  opened  out  into  an  adjoining 
space.  The  temperature  of  the  room  was  adjusted  by  personal 
supervisionof  the  fire.  This  system,  more  elaborated  and  refined, 
is  now  in  use  in  some  parts  of  America. 

Bird  Incuialors. 

Owing  to  the  great  variety  in  the  details  of  construction,  it 
is  diflicult  to  arrange  a  classification  of  incubators  which  shall 
include  them  all.  They  may,  however,  be  classified  in  one  of 
two  ways.  We  may  either  consider  the  method  by  which  they 
are  heated  or  the  method  by  which  their  temperature  is  regulated. 

In  the  former  case  we  may  divide  them  into  "  hot-air " 
incubators  and  into  "  hot-water  "  or  "  tank  "  incubators.  In 
the  latter  case  we  may  classify  them  according  as  their  thermostat 
or  temperature-regulator  is  actuated  by  a  liquid  expanding 
with  rising  temperature,  or  by  solids,  usually  metals. 

In  America  incubators  of  the  hot-air  type  with  solid  and 
metaUic  thermostats  are  most  used,  wbUe  in  Europe  the  "  tank  " 
type,  with  a  thermostat  of  expansible  liquid,  prevails. 

For  the  purpose  of  more  adequately  considering  the  various 
forms  wfaidt  have  been  in  use,  or  are  still  used,  we  shall  here 
divide  them  into  the  "  hot-air  "  and  "  hot-water  "  (or  "  tank  ") 

In  the  hot-air  types  the  incubator  chamber  is  heated  by 
columns  of  hot  air,  while  in  the  tuik  system  this  chamber  is 
heated  by  a  tank  of  warmed  water. 

(a)  Bol-Waier  ItKubators.— la  1866  Colonel  Stuart  Wcotley  de- 
acrit^d  in  The  Field  an  incubator  constructed  upon  a  novel  principle, 
but  which  appears  never  to  have  been  adapted  by  breeders.  The 
descriptive  article  is  illustrated  with  a  sketch.  Essentially  the  in- 
cubator consists  <A  four  pipes  which  extend  acrosa  the  egg,  chamber 
some  little  distance  above  the  e^ss.  The  pipes  pass  through  holes  in 
the  side  of  the  incubator,  whi£  are  furni^ed  with  pads,  so  as  to 
render  their  passage  air-tight.     Externally  they  aie  connected  with 


aboLler.     Thiais  provided  withadome  through  which  steam  escapes, 

s  gauge  to  show  the  height  of  the  water  within 


and  also  with  a 


the  temperature  ik  the  incubator  is  regulated  by  adjustment  fit  the 
length  «  the  hot-water  pipes  within  the  egg  chamber.  To  raise  the 
temperature,  a  greater  length  of  the  pipes  is  pushed  into  the  chamber, 
and  to  reduce  it,  more  of  their  length  is  pulled  outwards.  It  is 
claimed  for  this  instrument  that  nnce  the  temperature  of  bailing 
water  at  any  particular  locality  remains  practically  constant,  the 
disadvantages  due  to  fluctuations  in  the  activity  of  a  lamp  flame 
or  the  siie  of  a  gas  flame  are  obviated.  But  it  has  the  senous  dis- 
advantage that  there  b  na  automatic  adjustment  to  compensate 
for  fluctuations  erf  atmospheric  temperature.  And  experiments  by 
C.  Hearson  have  shown  that  even  if  the  temperature  of  the  tank  or 
soun^e  of  heat  be  constant,  that  of  the  incubator  drawer  will  never- 
theless vary  u-ith  fluctuations  of  external  temperature.  Probably  if 
the  mechanical  difficulties  of  providing  a  self-regulatfo-  were  ow- 
come,  it  would  prove  an  efficient  and  reliable  incubator.  The  d^- 
culties  do  not  seem  to  be  insuperable,  and  it  a^iears  possible  that 
a  thermostatic  bar  could  be  so  arranged  as  to  automatically  increase 
or  decrease  the  length  of  hot-water  pipes  within  the  mcubator,  and 
therefore  the  incubator  temperature.  _, .  .  -       ■ 

Another  eariy  form  »rf  incubator  is  Brindiey  s  wJucn  was  first  in 
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use  about  1845,  &nd  in  his  hands  it  appeared  occasionally  to  act 
successfully,  but  it  never  became  generally  uiied.  The  e^g  chamber 
was  lined  with  felt,  and  was  plac^  beneath  a  heated  air  chamber, 
the  floor  and  roof  of  which  were  composed  of  glass.  The  air  chamber 
s  heated  by  a  number  of  hot-water  pipes  which  were  connected 


with  a  copper  boiler.  This  latter  was  heated  by  means  of  a  tamp 
BO  constructed  as  to  burn  steadily.  The  temperature  of  the  air 
chamber  was  regulated  within  certain  limits  bv  means  of  a  balanced 
valve,  which  could  be  so  adjusted  that  it  would  open  at  any  de^red 
temperature. 

In  Colonel  Stuart  Wortley'a  Incubator  the  hot-water  tubes  passed 
directly  into  the  eM  chamber,  and  in  Brindley's  into  a  chamber  above 
It,  But  in  other  forms  of  incubators  in  which  the  principle  of  an 
external  boiler  connected  with  water  tubes  is  adopted,  the  latter  pass 
not  into  the  eg^  chamber  nor  into  an  air  chamber,  but  open  into  and 
from  a  tank  of  water.  The  floor  of  this  tank  forms  the  roof  of  the 
egg  chamber,  so  that  the  eg^s  are  heated  from  above.  This  device 
ol  wanning  the  eggs  from  above  was  adopted  in  imitation  o(_  the 
processes  that  presumably  occur  with  the  sitting  hen;  for  it  is 
generally  assumed  that  the  surface  of  the  eggs  in  contact  with  the 
hen  is  warmer  than  that  in  contact  with  the  damp  soil  or  with  the 
material  of  the  nest. 

One  of  the  earliest  of  this  form  of  incubator  is  that  Invented  by 
F.  Schroder,  manager  of  the  now  extinct  British  National  Poultry 
Company.  In  this  incubator  the  form  is  circular,  and  there  are  four 
egg  drawers,  so  that  each  one  occupied  the  quadrant  of  a  circle,  and 
the  inner  corner  of  each  drawer  meets  in  the  middle  of  the  incubator. 
Frosa  thn  centre  of  the  incubator  a  vertical  chimney  passes  upwards 
and  opens  out  from  the  inner  comers  of  the  four  egg  drawers.  This 
chimney  acts  as  a  ventilator  to  the  incubating  chambers.  These 
latter  are  open  above,  but  their  floors  are  made  of  {perforated  zinc, 
and  when  in  use  they  are  partially  filled  with  chaff  or  similar  material. 
Under  them  is  a  tank  containing  cold  water  and  common  to  all  four 
drawers;  the  slight  vapour  rising  from  the  surface  of  the  water 
diffuses  through  the  e^  drawers  and  thus  insures  a  sufficient  degree 
of  humidity  to  the  air  within.  Above  the  egg  drawers  is  a  circular 
tank  contaming  warm  water.  The  floor  of  this  tank  constitutes  the 
roof  of  the  egg  drawers,  while  the  roof  forms  the  floor  of  a  circular 
chamber  above  it,  the  dde  wall  of  which  is  composed  of  perforated 
zinc.  This  upper  chamber  is  used  to  dry  the  chicks  when  thev  are 
just  hatched  and  to  rear  them  until  they  are  strong  enougn  for 
removaL  It  is  partially  filled  with  sand,  which  serves  the  double 
purpose  of  retaining  the  heat  In  the  warm-water  tank  beneath  and 
of  forming  a  bed  for  the  chicks.  The  water  in  the  warm-water  tank 
is  heated  by  means  of  a  boiler  which  is  external  to  the  incubator,  and 
in  communication  with  the  tank  by  means  of  an  inlet  and  an  outlet 
pipe.  There  is  no  valve  to  regulate  the  temperature,  and  the  latter 
IS  measured  by  means  oi  a  thermometer,  the  bulb  of  which  is  situated 
not  in  the  incubator  drawers,  but  in  the  warm-water  tank.  This  is  a 
wrong  position  for  the  thermometer,  since  it  is  now  known  that  the 
temperature  of  the  water  tank  may  be  different  by  several  degrees 
to  tnat  of  the  egg  drawer;  for  with  a  fall  of  external  temperature 
that  of  the  latter  necessarily  tends  to  fall  more  rapidly  than  the 
former.    But,  none  the  leas,  in  ddlful  hands  this  incubator  gave  good 

T.  Christy's  incubator,  which  we  shall  describe  next,  has  passed 
through  several  forms,  Weshallconsiderthemost  recent  one  (189^}. 
TTie  incubator  (fig.  1)  Is  double  walled,  and  the  space  between  tlie 
two  walls  isjtacked  with  a  non-conducting  material.    In  the  upper 


Fig.  I. — Christy's  Improved  Incubator, 
part  of  the  incubator  there  is  a  water  tank  (T)  divided  by  a  hori- 
zontal partition  into  two  chambers,  communicating  with  each  other 
at  the  left-hand  side.  Below  the  tank  is  the  incubation  drawer  (E), 
which  contains  the  e^gs  and  also  a  temperature  regulator  or  thermo- 
stat (R),  The  tank  is  traversed  by  a  ventilating  shaft  (V),  and  in- 
serted into  this  is  a  smaller  sliding  tube  passing  up  to  it  from  a  hole 
in  the  bottom  of  the  incubator  drawer.  The  floor  of  the  incubator 
drawer  is  perforated,  and  beneath  it  is  an  enclosed  air  space  which 
opens  into  the  sUding  air  shaft  just  described.  Freah  air  is  let  into 
the  incubator  drawer  from  a  tew  apertures  (1)  at  its  top-    The 


ventilating  shaft  (V)  Is  closed  externally  by  a  cap  (C),  wbith  can  be 
raised  from  or  lowered  down  upon  its  orifice  by  the  horizontal  arm 
(H)  worldiK  upon  pivot  joints  at  (P).  This  arm  is  operated  by  the 
thermostat  [RL  through  the  agency  of  a  vertical  rod.  The  water  in 
the  tank  is  heated  by  an  external  boiler  (B)  through  two  pipes,  one 
of  which  (T)  serves  as  an  inlet,  and  the  other  [LJ  as  an  outlet  channel 
from  the  tank.  These  two  pipes  do  not  open  directly  into  the  tank, 
but  bito  an  outer  vessel  (O)  communicating  with  it.  Communication 
between  this  vessel  and  the  tank  may  be  made  or  broken  by  means 
of  a  sliding  valve  (S),  which  is  pierced  by  an  aperture  that  corresponds 
in  position  with  the  upper  of  the  two  in  the  wall  of  the  tank  when  the 
valve  is  up.  When  this  valve  is  in  its  upper  position,  the  tank  (T) 
communicates  with  the  outer  vessel  (O)  by  two  apertures  (A  and  A'), 
the  top  one  being  the  inlet  and  the  lower  one  the  outlet.  These 
coincide  in  position  with  the  tubes  from  the  boiler.  This  latter  (B) 
is  a  conical  vessel  containing  two  spaces.  The  heated  water  is  con- 
tained in  the  outer  of  these  spaces,  while  the  central  space  is  an  air 
shaft  heated  by  a  lamp  flame.  This  particularform  of  the  boiler  results 
in  the  water  at  its  top  part  being  more  heated  than  that  in  its  lower. 
As  a  consequence  of  tnis,  a  continual  circulation  of  water  through 
the  tank  ensues.  The  more  heated  water,  being  specifically  lighter, 
passes  into  the  outer  vessel,  where  it  remains  among  the  higher  strata, 
and  therefore  enters  the  tank  through  the  upper  aperture.  In  passing 
of  the  tank  it  becomes  slightly  cooled  and 
ipartmentj  passes  along  it,  and  out 
through  the  aperture  A',  Hence  it  passes  into  the  lower  portion  of 
the  boiler,  where  it  becomes  warmed  and  specificallv  lighter;  in 
consequence  it  becomes  pushed  upwards  in  the  boiler  by  the  cooler 
and  heavier  water  coming  in  behind  and  below  it. 

Should  the  temperature  in  the  incubator  drawer  rise,  the  bimetallic 
thermostat  (R)  opens  out  its  coil  and  pulls  down  the  vertical  rod. 
This  simultaneously  effects  two  things:  it  raises  the  cap  (C}  over  the 
ventilating  shaft  and  allows  of  a  more  rapid  flow  of  fresh  air  through 
the  incubator  drawer,  and  it  also  lowers  the  slide-valve  (S)  so  that 
the  tank  becomes  cut  off  from  communication  with  the  outer  vessel 
(O)  and  therefore  with  the  boiler.  Thetemperature  thereupon  begins 
to  fall  and  the  thermostat,  coiling  closer,  raises  the  vertical  rod, 
closes  the  ventilating  shaft,  and  once  more  places  the  tank  in  com- 
munication with  the  boiler. 

The  structure  of  the  thermostat  is  given  below,  ■ 

The  Chantrv  Incubator  (Sheffield)  is  also  an  incubator  with  a  hot- 
water  tank,  the  circulation  of  which  is  maintained  by  an  outside 
boiler.    Its  temperature  is  regulated  by  a  metal  regulator. 

In  SchrSder's  and  Christy  s  incubators  the  hot-water  pipes  from 
the  boiler  amply  entered  the  warm-water  tank  but  did  not  traverse 
it.  In  the  two  incubators  to  be  next  described  the  hot-water  pipes 
are  made  to  pass  through  the  water  in  the  tank,  and  are  so  arranged 
as  to  minimize  the  possibility  that  the  outside  of  the  tank  may  become 
colder  than  the  centre.  Both  of  them  are  also  fitted  with  an  in- 
genious though  sightly  complex  valve  for  maintaining  an  approxi- 
mately constant  temperature. 

Hafcted's  incubator  was  the  earliest  of  this  type.  Since  his 
original  form  was  constructed  he  has  designed  an  improved  one,  and 
it  is  this  latter  which  will  be  described. 

The  egg  drawer  (E,  fig.  2)  lies  beneath  the  warm-water  tank  (T), 
and  above  this  is  a  nursery  (N).  The  egg  drawer  is  ventilated  by  two 
tubular  shafts  (V),  of  which 
only  one  is  represented  in  the 
illustration;  the  tubesareabout 
ai  in.  in  diameter,  and  each 
one  is  fitted  at  its  upper  end, 
where  it  opensinto  the  nursery, 
with  a  swing-valve  (V)  which 
turns  upon  a  horizontal  axis 
(A),  in  Its  turn  connected,  by 
means  of  cranks  (C)  and  shafts 
(S),  with  the  heat  regulating 
apparatus  (R).  A  space  ot 
about  3  in.  between  the  top 
of  the  incubating  drawer  and 
the  warm-water  tank  is  neces- 
sary for  the  insertion  of  this 
apparatus.  The  water  in  the 
tank  (T)  is  heated  by  means 
of  the  boiler  (B);  the  tank 
and  boiler  are  connected  by 
the  two  pipes  (I)  and  (0),  of 
which  one  is  the  inlet  and 
the  other  the  outlet  channel.  _ 
The  boiler  consists  of  an 
inner  (!')  and  an  outer  (O) 
division  in  communication  with  each  other  below.  The  latter  is 
cylindrical  in  form,  while  the  outer  wall  of  the  former  is  cylindrical 
and  its  inner  wall  conical.  The  conical  wall  of  the  inner  boiler  is  the 
surface  which  is  heated  by  the  lamp  (L).  The  arrangement  of  the 
inlet  and  outlet  tubes  is  important.  In  the  illustration,  for  the  sake 
of  cleamMi,  they  are  represented  as  one  above  the  other.  In 
reality  they  lie  in  the  same  plane,  and  the  fork  (F)  of  the  inlet  pipe 
similarly  Jies  in  the  horizontat  plane  and  not  vertically  as  repre- 
"'     '  "  — ' *  only  differs  from  the  outlet  pipe  in  the 
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The  floor  of  the  incubator,  which  is  raised  by  short  teet  from  the  table 
on  which  it  stands,  is  perforated  in  the  central  portion  by  a  number 
of  holes,  and  which  are  bo  situated  that  they  he  beneath  the  raised 
cylinder  of  the  cold-water  tray  (Z).  The  incubation-drawer  is  th«s 
Supplied  continuously  by  a  slow  current  of  moistened  air  because  the 
air  in  the  upper  part  of  the  drawer,  i.e.  in  contact  with  the  floor  of 
the  warm-water  tank,  is  the  warmest  and  lightest.  It  therefore 
tends  to  diffuse  or  pass  through  the  narrow  slits  between  the  drawer 
and  the  walls  of  the  incubator,  and  also  through  the  aperture  in  the 
front  wall  of  the  ecg-drawer,  through  which  a  thermometer  is 

E laced.  To  replace  the  air  thus  lost,  fresh  air  passes  in  through  the 
oles  in  the  Iwttom  of  the  incubator,  and  on  its  way  must  pass 
through  the  pores  of  the  damp  canvas  which  dtps  into  the  water  in 
the  zinc  tray  (Z). 

The  warm-water  Unit  is  heated  by  an  inlet  (I)  and  outlet  (O)  flue 
which  are,  however,  continuous.  The  inlet  flue  opens  out  from  a 
vertical  clumney  (C),  the  air  in  which  is  heated  either  by  a  gas  flame 
or  that  of  an  oil  lamp.  The  outlet  or  return  flue  passes  back  through 
the  width  of  the  tank  and  opens  independently  to  the  exterior. 
The  vertical  chimney  (C)  is  capped  by  a  lid  (L)  capable  cpf  being 
raised  or  lowered  upon  its  orifice  by  the  lever  (L').  When  the  cap 
is  resting  upon  the  chimney  all  the  heated  air  from  within  the  latter 
passes  through  the  flues  and  heats  the  water  in  the  tank.  If  the  cap 
IB  widely  raised,  practically  all  the  heated  air  passes  directly  upwards 
through  the  chimney  and  none  goes  through  the  flues.  If  the  cap 
be  but  slightly  raised,  part  of  the  heated  air  goes  through  the  flues 
and  part  directly  escapes  through  the  aperture  of  the  chimney. 
The  movement  of  the  fever  (L')  which  raises  the  cap  (L)  is  deter- 
mined by  the  thermostatic  capsule  (S),  situated  within  the  egg- 

The  principle  upon  which  this  capsule  ia  deugned  is  that  the 
boiling  point  of  a  liquid  depends  not  only  upon  temperature  but  also 
upon  pressure.  A  given  Kquid  at  ordinary  atmospheric  pressure  will 
b«!  at  a  certain  degree  of  temperature,  which  varies  Tor  different 
eutetances.  But  if  the  pressure  be  increased  the  boilii^  point  of 
the  liquid  is  raised  to  a  higher  degree  of  temgierature.  A  li<)uid  when 
it  b<nls  passes  into  a  gaseous  condition  and  in  this  state  will  occupy 
a  very  much  lai^r  volume — some  two  or  three  hundred  times — 
than  m  the  liquid  condition.  If,  therefore,  a  hermetically  sealed 
capsule  with  flexible  sides  be  filled  with  some  liquid  which  boils  at  a 
given  temperature,  the  sides  of  the  capsule  will  distend  when  the 
temperature  of  the  air  round  the  ca^ule  has  been  raised  to  the 
boilii^  point  of  the  liquid  within  it.  The  distension  of  this  capsule 
can  be  used  to  raise  the  lever  (L').  The  thermostatic  capsule  is 
placed  on  a  fixed  cradle  (F)  and  is  filled  with  a  mixture  of  etAer  and 
alcohol,  the  proportions  being  such  that  the  bailing  point  of  the 
mixed  liquid  is  ioo°  F.  Between  the  capsule  and  the  lever  fL')  is  a 
vertical  rod  (V),  articulating  with  the  lever  as  dose  as  possible  to  its 
fulcrum  (M).  The  articulation  with  the  lever  is  by  means  of  a  screw, 
so  that  the  necessary  nice  adjustment  between  the  height  of  the  rod 
(V),  the  thickness  of  the  capsule  and  the  position  of  rest  of  the 
damper  (L)  upon  the  chimney,  can  be  accurately  made.  The 
temperature  at  which  it  is  desired  that  the  liquid  in  the  capsule  shall 
boil  can  be  determined  by  slidiiv  the  weight  (W)  nearer  or  farther  to 
the  fulcrum  of  the  lever  (L').  The  farther  it  is  moved  outwards,  the 
greater  is  the  pressure  upon  the  thermostatic  capsule  and  conse- 
quently the  higher  will  be  the  boiling  point  of  its  contained  liquid. 
By  means  of  the  milled-head  screw  (A),  the  height  of  the  lever  at  its 
outer  end  can  be  so  adjusted  that  when  the  liquid  of  the  cajiaule  is 
not  boiling  the  damper  (L>  closes  the  chimney,  but  that  when  it  does 
boil  the  damper  will  be  raised  (uflideatly  hign  from  it.  If  the  weigfat 
is  pushed  as  far  as  it  will  go  towards  the  fulcrum  end  of  the  lever, 
the  temperature  of  the  egg-drawer  will  never  rise  more  than  loo"  F. 
because  at  this  temperature  and  under  the  pressure  to  which  it  is 
then  subjected,  the  liquid  in  the  capsule  boils,  and  consequently 
faring  about  the  raising  of  the  damper.  It  matters  not,  therefore, 
how  high  the  flame  of  the  gas  or  lamp  be  turned,  the  temperature  ol 
the  »s-drBwer  will  not  increase,  because  the  extra  heat  of  the  en- 
largeaflame  is  passing  directly  outwards  through  the  chimney,  and 
is  not  going  through  the  flues  in  the  tank.  In  order  to  raise  the 
temperature  within  the  incubation  chamber  to  ioa°  or  103",  or  any 
other  desired  degree,  the  weight  (W)  must  be  moved  outwards  along 
the  lever  (TL'),  about  I  in.  for  every  degree  of  temperature  incre 
desired.  This  thermostatic  capsule  works  admirably,  and  the 
cubator  will  work  for  months  at  a  time  and  reouires  no  adjustmi 
however  much,  within  the  limits  of  our  climate,  the  external 
temperature  may  vary.  The  capsule,  like  all  other  thermostats  in 
which  the  expansible  substance  is  a  liquid,  is,  however,  dependent 
upon  external  pressure  for  the  point  at  wnich  its  contained  liquid 
boils  and  therelore,  for  the  degree  of  temperature  prevailing  within 
the  incubator  drawer.  It  is  therefore  responsive  to  vaiiations  in 
atmospheric  pressure,  and  as  the  barometer  may  fall  i  or  3  in.,  this 
""  '  three  degrees  in  the 
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often  that  such  large  oscillations  of  t^e  barometer 
matter  of  practical  experience,  under  ordinary  conditions,  this 
incubator  will  work  for  months  together  without  attention  with  only 
halt  a  degree  variation  round  the  point  at  which  it  was  set. 

Greenwood's  incubator  (fig-  5).  named  the  Bedford,  resembles 
Hearson's  in  that  hot^ir  flues  (F  and  F')  and  not  hot-water  pipes. 


the  water  tank  (T).    And  the  metho,.  ,      .      -     , 

temperature  is  much  the  same,  i.e.  a  thermostatfP'''^  .''",™ 

a  lever  which  raises  a  cap  (C)  from  off  the  aperture' ol  t^«  simpler 
(F)andthusa[IowBalltbebeatoftheflametoraiBsdirectlyOi..  .  . 
without  passing  through  the  scries  of  fluea  ^)  which  oorkoibi? 
traverse      the      water- 
tank.    Fresh  air  enters 
through  a  wide  drcu- ' 
lar    aperture     (A) 
which    surrounds    the 


thus 


^r. — -^ 
i 

=.« 

Ily 
wanned    before   enter- 
ing  the   egg-chamber. 
The   eggs    are    placed 
upon      a      perfo— *-' 
floor    (E)    lyiiMt 
water  baths  (BJ.    The 
water  taink  (T)  lies  in 
the  centre  of  the  incu- 
bation chamber  and  is 
traversed    through    its        tj,_   ,  _ 
central    axis    by    the       »'"'.  5-- 
main  hot-air  flue  (F). 

From  this,  four  horizontal  flues  pass  outwards  through  the  ^ 
and  open  into  small  vertical  flues,  which  in   '    ' 
with  the  exterior. 

The  thermostat  (V)  consists  of  a  glass  tube  of  peculiar  form. 
This  is  closed  at  the  end  of  its  short  limb  and  open  at  its  othOT 
extremity  on  the  long  limb.  The  bent  portion  of  the  tube  is  filled 
with  mercury  and  between  the  mercury  column  and  the  closed  end 
is  a  small  quantity  of  ether.  The  thermostat  is  lodged  in  a  box  (G), 
which  forms  part  of  the  lever  (L).  At  one  end  this  lever  is  pivotm 
to  a  fixed  arm,  and  at  the  other  to  the  vertical  rod  which  operates  the 
ventilating  cap  [C),  If  the  temperature  should  rise,  the  ether  in  the 
thermostat  expands  and  pushes  the  mercury  column  up  along  the 
inclined  long  limb.  This  disturbs  the  equilibrium  of  the  lever  (L), 
and  it  descends  downwards,  pulling  with  it  the  vertical  rod,  and  thus 
raising  the  cap  over  the  main  flue.  If  the  temperature  falls  the 
reverse  series  of  changes  occur.  The  temperature  at  which  the  cap 
will  be  raised  can  be  adjusted  within  limits  by  the  position  (rf  the 
weight  (W)  and  by  the  adjustment  of  the  degree  of  inclination  of  the 
thermostat. 

The  Proctor  incubator,  made  at  Otiey,  is  apparently,  in  its  main 
features,  similar  to  the  Greenwood. 

Somewhat  similar,  in  certain  features,  to  the  Greenwood  is  the 
Winchcombe.  Its  improved  form,  in  which  metal  replaces  the  wood 
casing,  is  named  the  Gladstone.  In  it  there  is  a  combination  of  the 
hot-air  and  the  water-tank  systems  of  warming  the  incubation 
chamber.  The  wall  of  the  incut».tor  is  double,  and  the  space  between 
the  outer  and  inner  wal!  is  packed  with  a  non-conducting  material. 
The  incubation  chamber  is  heated  above  by  a  water-tan£  (flg.  6  T) 


I 


FtG.  6.— The  \^^ulchcombe  Incubator. 

which  is  traversed  by  a  main  vertical  flue  (F)  and  four  subadiary 
horiiontal  ones  whidi  dischai^  externally.  The  main  flue,  how- 
ever, in  passing  up  to  enter  the  water  tank  traverses  the  efK-cfaamber, 
and  therefore  serves  to  warm  it,  as  in  the  hot-air  type  ^incubator, 
by  the  heat  of  the  flue  itself.  Around  the  lower  hall  of  the  flue  is  a 
water  vessel  consisting  of  two  concentric  containers  (C),  holding 
water.  In  the  space  between  these  concentric  containers,  fresh  air 
passes  in  througn  the  aperture  (A),  and  before  it  reaches  the  egg- 
chamber  it  passes  through  coarse  canvas  which  dips  into  the  water 
in  the  containers,  and  is  therefore  kept  permanently  moist.  The 
containers  are  filled  from  a  water  tank  (S)  outside  the  incubator. 
Air  passes  out  from  the  ^-chamber  through  the  aperture  (O). 
The  temperature  is  regulatedby  a  bimetallic  thermostat  (see  below), 
which  operates  two  levers,  that  by  their  arrangement  can  raise  or 
depress  the  cap  (D)  over  the  main  flue  (F).  The  temperature  at 
which  this  occurs  will  be  determined,  within  limits,  by  the  position 
of  the  adjustable  weight  (W). 

Tomlipeon's  incubator,  designed  in  1880,  k  novel  in. principle. 
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out  to  the  oxtcrlor  through  an  adjuiuble  and  graduated  ventiUtiag 
Nliile, 

ThcK  Incubator*  arc  hot-air  machines,  and  the  hot -air  chamber  U 
iilluutril  alxjvc  the  e^-drawer  and  ia  traversed  by  leveral  flues 
()|M'iiJng  out  frum  a  main  one.  The  temperature  regulating  apparatus 
uii[K-ars  lu  be  similar  to  that  of  Hearson'e  machine  and  operates  by  a 

"'rniimtat,  which  through  the  agency  of  levera  opens  or  doses. a 
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Tlic  Westmeria  incubators  (Leighton  Buuard)  are  of  two  patt^ma. 
One  ty]H-  is  built  on  the  hot-air  principle  and  the  other  on  the  hot- 
wiiler  iiyslcm.  In  both  forma  the  heated  air  from  the  heating  surfaces 
Is  dcflceted  down  on  the  eggs  and  escapes  through  the  perforated 
lM>ll(ini  of  the  eagi-drawer.  The  inlet  air  is  first  warmed  bv  contact 
Willi  the  main  fiuc.  The  thermostat  is  similar  to  that  in  the  Hillier 
miii'liinc  (lig.  7)  and  consists  of  a  coil  mounted  on  an  axis,  round 
whli'li  it  cnn  rotate.  The  coil  is  filled  with  mercury  and  is  daaed,  at 
line  end.  Between  this  end  and  the  mercury  column  isa  short  column 
uf  air.  By  exiumsion  of  the  air  under  a  rising  temperature,  the 
mercury  column  is  displaced  and  brin^  about  a  rotation  of  the  disk 
t»  which  the  coilnl  tube  containing  it  is  attached.  This  rotation 
niisen  the  enp  over  the  main  flue. 

All  the  inculuitort  so  far  described  have  been  constructed  with  the 
Idea  of  obtaining:  as  nearly  as  possible  a  uniform  temperature. 
Bui  in  K,  S.  Renwiek's  incubator  (.America)  no  attempt  is  made  to 
(ibiain  uniformity  in  temperature.  On  the  other  hand,  it  is  desgned 
{Hriodiial  oscillation  from  one  extreme  to  the  other  o 


frtslcneif  tt^ther.  This  is  connected  »4th  a  clockwork  and  detent 
nnviitn'meut,  which  ajmuhancouily  opens  a  valve  and  actuates  the 
liin)|i  lUmie.  The  temperature  fafls  to  the  lower  limit  of  its  ransc 
tn-foiv  the  thcnnoslatic  bar  ia  sufiiciently  bent  to  set  tbe  clockwork 
urruitiEcment  oiteratli^  In  the  ee^'cise  direction,  by  which  the  \-alt^ 


'lim-d  and  the  lamp  Aame  increased.    The  temperature  then  ri 

the  hislHT  linUt.  when  the  bending  of  tbe  thermostatic  bar  ^am 

ti'letiM^  the  detent  attd  the  dockwocc  c^ieas  tbe  \-alve  and  reduces 


the  (iante. 

The  im-ubat\V  is  said  to  succeed  wtU.    _. , _ 

meehanWitl  arrantiiMneni  by  vhich  all  tbe  eggs  am  be  peiiodkaUy 
(umeil  on  ivJk're  at  oik-c. 

.'•'iV. — The  iiKuKititrs  which  have  been  described  are  of  reUti^-ely 
smmU  s>«e.  ami  (he  numbers  of  i^it^s  vfakb  they  can  incubaie  are 
sHiSi-tK  Umtteil.  Fv»r  ix^ntmereUI  rmipo^s.  bowewr.  opeiaiiims  oi  a 
wueh  ^lyw  iiMsnituile  are  dwirable  and  nt<:essar>-.  And  there  can 
(•e  l>i>  ikHibt  that  (»*  thesp  [xirjirtses  ihe  incubators  al  tbe  fatiire  will 
tv  vif  £T<Mt  jue  and  wtU  <.xMi(.un  imia  15.000  10  jdjjoo  ec^  or  oure 
at  a  time.  Alrwidy.  Jt  -\raioau  F«rm.  Scuniorvl.  New  \<iik  Siaie. 
Ihew  fc  <*tjKi*heJ  a  lup^  icvuhjii»L><i  i>xm.  coBtjiring  sevc;^ 
lh\H)!«itils  1.4  es^s.  ae.v!  In  «hk:h  the  bosi  rveulaiioo  b  cooircuM  ■■ 
V\«1  b\  the  p(T*-R*t  eS-.vis  o<  atirtidir.tf.  Ii  cooKiiuief  alo.vt  a 
.-vvDi'.'^Ee  ret-^rn.  w^:=  J.i..:evl  jKvrs4,vin^   10  the  netbjdi  •»   the 

ITxw  \',?ef  ;:\«;  httd  incstMiors  in  :hat  :he  baui^  scrfice 
iV"  the  •r\-.;K«:>.*c  0!;^— her  g«*r»-!y  SKirpeizis  i2  k5cs  «  it 
»-.t  :V«-  ik  A$  a  r-Je,  ao  Sfvciil  Airasperaea:  foe  br-fj-g 
aK^;  a  rs-T*  *c  icss  hv-^ai  cv>Bc;;Joc  «  ;ae  ooeuiaec  air-  ia 
jt,>ef»  A.Tr»  :he«e  k  *=  amrJKc;)*;!  t*  wa::!*  a  «e:=:3r-^ 
*t::r«>v  ^'^  fwsJ  sr-,:  ».>i^  tiT.  Si;  =:  the  r^v-::y  the  iirz-j.:?;^ 
.'>.*rSrT  .-t^i-s  its  «.??■;>  »■<  rrcii  ii;  \-,-inc=s;!y.  li  a:c:je 
,-,v;r*  ;>e  »•■>•■  jLTriiet  »■«  ;":*  i3.~-.ia;cff  ■s  Sieaini  ry«*'.kr^«i:a' 
lAi-A  ,v  J,  Ksrrif  t.T»i_  »*vi  eiTrt:^;  r;e.T<i  al  ris  s-aat  Ft; 
—  .vVe  v*"r»  il  !«■«?  ."e  T-i^ss  -t  f'-jr'  ti^jsm  -.^t-m^  \ix  ■»-i";r 
'  >s  \:  :.t.  ATv-  r-^  ■;■—  —  :.:»  1:  r-TL.r,7.e  liw  v_i«  Ku-iC, 
V'  s  .i.— T  viTK  -_  ':..TK  ;;«  iirx:  ^  ;^e  ^irv  :<  a  psats  sfi:rtc 
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the  side  of  the  outer  cyfinder  below  thi«,  there  is  a  wide  and  rimmed 
aperture,  to  which  a  ^  regulator  ot  special  construction  is  fixed. 

This  regulator  was  designed  by  Th&>phile  Schloesing,  and  consists 
of  a  brass  box,  supplied  with  a  rim  (L)  which  fits  on  to  the  corre- 
sponding rim  (L')  on  the  a]ierture  of  the  incubator.  Stretching 
across  the  orifice  thus  connecting  the  brosa  box  of  the  ree:ulator  with 
the  ,—  --■-  -'■■^-  ---  ■ 

aphragm 

.    .  a  perfor- 

ated cap  (R)  screws  on  to  the 
brass  box.  Through  the  per- 
foration the  inkt  gas  tube 
passes  (1);  the  outlet  gas  tube 
(O)  leaves  the  brass  box  below 
and  passes  direct  to  the  gas 
burners.  The  inlet  gas  tube  is 
fitted  at  its  inner  end  with  a 
sliding  flanged  collar  (F),  which 
is  kept  pressed  against  the 
rubber  diaphragm   by  a   spiral 

Cring.  Just  behind  the  collar 
e  inlet  tube  is  perforated  by 
.1  small  hole,  so  that  the  gas 
supply  is  never  wholly  cut  off, 
even  though  the  rubber  dia- 
phragm completely  occludes  the 
inner  aperture  of  the  (jipe. 
,  ,        The  mode  of  working  of  the 
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is  filled  with  distilled  or  rain  water  at  the  temperature  required, 
it  presses  upon  the  india-rubber  diaphragm  with  a  certain  degree 
of  pressure.  By  screwing  the  inlet  pipe  in  or  out,  as  required,  it 
can  be  so  adjusted  that  the  diaphragm  does  not  occlude  its  inner 
aperture,  and  consequently  the  full  volume  of  gas  can  pass 
through  to  the  burners  below.  The  temperature  of  the  water  in 
the  water-tank  therefore  begins  to  rise,  and  in  consequence  the 
volume  of  the  water  to  increase.  This  results  in  the  water  rising 
up  into  the  tube  (T),  and  therefore  the  dynamical  pressure  which  is 
exercised  by  the  water  upon  every  part  of  the  two  cylinders  of  the 
incubator  and  consequently  also  upon  the  india-rubDer  diaphragm 
of  the  regulator  is  increased.  As  this  pressure  increases,  tlie  dia- 
phragm becomes  bulged  outwardly  and  reduces  the  volume  of  jas 
passing  through  the  aperture  of  the  inlet  pipe.  At  a  certain  point, 
of  course,  the  diaphragm  completely  occludes  the  aperture,  and  the 
ffas  supply  is  wholly  cut  off,  except  tor  the  very  small  hole,  forming  a 
ass,  in  the  pijie,  behind  the  collar.  This  hole  is  just  sufficiently 
-.„  .0  allow  the  minimum  amount  of  gas  requisite  to  keep  the  flames 
burning  to  pass  through.  The  temperature  will,  therefore,  begin  to 
fall,  the  volume  of  water  to  decrease  with  its  resulting  descent  from 
the  eUss  tube  (T)  and  consequent  decrease  in  the  dynamical  pressure 
of  the  water  upon  the  diaphragm.  The  latter  therefore  retracts 
away  from  the  aperture  of  the  inlet  tube,  and  more  gas  consequently 
passes  through ;  the  flames  again  increase  in  size  ana  the  temperature 
rises  once  more.  And  as  soon  as  the  volume  of  water,  owing  to  the 
rising  temperature,  has  increased  to  the  extent  correlated  with  the 
temperature  at  which  the  apparatus  has  been  set  to  work,  it  will 
have  risen  once  more  in  the  tube  (T).  and  the  gas  will  be  again  cut 
off.  The  three  burners  are  placed  upon  a  support  that  can  be  moved 
vertically  up  or  down  along  one  of  the  legs  of  the  incubator.  The 
flames  are  protected  from  draughts  by  mica  chimneys.  Ventilation 
is  provided  by  an  adjustable  valve  (V)  in  the  cvlindrical  termination 
of  the  incubator  at  its  lower  end,  and  by  tubular  orifices,  also  fitted 
with  valves  (V)  in  the  lid  above. 

The  incubator  is  very  reliable  and  may  be  worked  within  very 
narrow  limits  of  variation,  provided  that  the  Ms-supply  be  regulated 
by  a  gas-pressure  regulator,  that  the  height  of  the  water  in  the  tube 
(T)  is  maintained  by  daily  additions  of  aTew  drops  of  distilled  water, 
and  that  the  incubator  itself  be  protected  from  draughts. 

Another  form  of  d'Arsonval  incubator  has  a  gldss  door  in  the  side  of 
it  and  a  slightly  modified  form  of  the  heat  regulator. 

Other  cylindrical  forms  of  incubators  are  made  by  Lequeux  of 
Paris.  In  one  of  these  the  heat  regulator  is  a  bimetallic  thermostat, 
the  movements  of  which  are  enlarged  by  a  simple  series  of  levers,  so 
that  a  valve  can  be  automatically  adjusted  to  allow  more  or  less  heat 
from  the  flame  to  pass  through  the  heating  flue. 

In  another  form  there  is  a  movable  interior,  and  an  arrangement 
for  keeping  the  air  in  the  incubation  chamber  saturated.  It  is 
governed  by  a  bimetallic  thermostat  of  the  Roux  type. 

In  Dr  HQppe's  improved  form  of  his  incubator,  which  is  approxi- 
mately square  in  form,  the  double-walled  water  tank  is  completely 
surrounded  externally  by  an  air  chamber,  which  is  heated  fcy  the 
^ssage  through  it  of  the  products  of  combustion  of  the  two  flames. 
The  heated  gases  escape  through  an  adjustable  aperture  at  the  top. 
In  the  earlier  form  the  water  tank  was  traversed  bv  a  number  of  hot- 
air  Hues,  and  there  was  consequently  no  external  hot-air  chamber. 
There  is  an  arrangement  of  tubes  for  ventilation,  which  allow  fresh 
air  to  eater  the  lower  part  of  the  incubation  chamber  and  to  leave 
it  at  the  top.  The  incoming  air  is  warmed  before  it  enters.  The  walls 
are  made  of  lead-coated  steel,  and  externally  the  incubator  is  covered 


with  linoleum.  In  the  more  expensive  forms  the  inner  chamber  is  of 
copper.  The  temperature  may  be  controlled  by  any  of  the  simpler 
mercury  thermostats  described  below. 

Dr  Babes'  incubator  is  somewhat  umilar,  but  the  water  tank  is 
not  surrounded  by  a  hot-air  chamber.  Instead  it  is  traversed  by  a 
number  of  vertical  flues  through  which  the  heated  gases  from  the 
flames  pass.  Ventilation  is  provided  for  and  there  is  an  apparatus 
for  controlling  the  humidity  of  the  air  in  the  incubation  chamber. 
As  in  Hiippe's  incubator,  the  bottom  is  conical  in  form.  The  walls 
of  the  incubator  are  of  lead-coated  steel,  and  externally  they  are 
covered  with  linoleum;  there  are  two  doors,  an  inner  one  of  glass 
and  an  outer  one  of  metal.  The  temperature  may  be  controlled  as  in 
Hiippe's  incubator. 

Hearson  has  designed  several  forms  of  bacteriolopcal  (bioli^cal) 
incubators,  made  by  Chas.  Hearson  &  Co.,  Ltd.  Some  are  heated  by 
a  petroleum  lamp  and  others  by  a  gas  flame.  In  the  form  heated  by 
a  lamp,  for  which,  however,  gas  can  be  substituted,  the  incubation 
chamber  is  surrounded  by  a  water  tank  (fig.  9,  A)  and  the  lowest  part 


of  this  ia  traversed  by  an  in-going  (L)  and  an  out-going  flue.  The 
mode  of  regulation  of  the  temperature  is  by  means  of  a  thermostat 
which  operates  the  movements  of  a  cap  (F)  over  the  main  flue  (V), 
and  it  is  identical  in  its  chief  features  with  the  method  employed  in 
the  chicken  incubator.  The  thermostat  (S)  is  situated  in  the  upper 
part  of  the  incubation  chamber- 
In  the  other  form  (fig.  10)  for  which  ^  is  used  exclusively,  there 
arc  no  flues  traversing  the  water  tank.  This  latter  is  heated  from  its 
conical  floor  by  a  burner  beneath  the  incubator.  The  heat  regulation 
is  controlled  by  a  thermostat  of  the  same  nature  as  in  the  form  of 
incubator  just  described,  but  instead  of  operating  by  lowering  or 
rai^ng  a  cap  over  a  main  flue,  so  as  to  direct  the  heated  gases  either 
through  the  water  tank  if  the  temperature  is  falling,  or  through  the 
main  flue  directly  to  the  exterior  if  it  is  rising,  it  actuates  a  gas- 
governor,  so  that  the  flame  itself  is  increased  or  diminished  in  size 
according  to  the  needs  of  the  incubator.  The  gas-governor  (fig.  1 1)  is 
fixed  to  the  roof  of  the  incubator.  The  horizontal  arm  (D)  is  the  same 
that  raises  the  cap  (fig.  9,  F)  over  the  flue  in  the  other  form  erf 
incubator,  but  in  this  case  it  simply  acts  as  the  bearer  of  the  sliding 
weight.  Beyond  its  fulcrum  (fig.  11,  G)  it  is  continued  into  a  detent- 
like  spur  (B)  which  pushes  down  upon  a  button  attached  to  a  rubber 
diaphragm,  when  the  thermostat  within  the  incubator  is  expanded 
by  a  rise  in  temperature.  The  button  thus  forced  down,  more  or  less 
completely  closes  the  inlet  gas  aperture,  and  so  reduces  or  cuts  off 
the  gas  supply  to  the  flame.  There  is  a  by-pass  to  prevent  the  flame 
from  going  out  completely,  and  the  size  of  this  can  be  adjusted  by 
the  screw  (S).  Hearson's  incubators  have  the  reputation  of  very 
accurate  performance  and  practically  need  no  attention  for  months, 

Schribaux's  incubator  is  a  hot-air  form.     Its  walls  are  of  metal. 
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but  it  is  cased  externany  with  wood,  which  serves  as  the  inaulating 
material..  Against  the  inner  metal  wall  of  the  incubator,  and  upon 
its  internal  sudace,  there  are  disposed  a  raimber  of  vertical  tubes. 


which  open  through  the  roof  above  into  a  common  discharging 
funnel.     Below,  at  the  bottom  of  the  incubator  they  receive  ihe 
heated  gases  of  several  burners,  which  aa  they  pass  through  them 
radiate   their   heat   evenly   throughout    the   mcubation    chamber. 
In  each  side  wall,  at 
the  bottom  of  the  cham- 
ber,   is  an    adjustable 
ventilating  valve. 
I        Inside  the  incubation 
E  chamber,  and  situated 
against     its     left-hand 
wall,     is     a     U-shaped 
bi-metallic    thermostat 
of  the  Roux  design,  de- 
scribed   be4ow.      This 
very  accurately  controls 
the  temperature  of  the 
incubati 


Fig.  II. — Gas-governor. 


(e)  Cool  Incubators. — In  bacteriological  laboratories  there  are  two 
standards  of  temperature,  one  chiefly  for  the  culture  of  non-patho- 
genic organisms  and  the  other  for  the  pathogenic  forms.  The  first 
standard  of  temperature  lies  between  i8°  and  20°  C,  and  the  second 
between  35°  ancf 38°  C.  But  in  hot  countries,  and  even  in  temperate 
regions  during  the  summer,  the  external  temperature  is  much  higher 
than  the  former  of  these  two  standards,  with  the  result  that  many 
cultures,  especially  the  gelatine  ones,  are  spoiled.  The  difficulty  is 
often  partially  overcome  by  running  cold  water  through  the 
incubator. 

Hearson,  however,  has  constructed  a  "  cool  biological  incubator," 
in  which  by  an  ingenious  device  the  expansion  or  contraction  of  the 
thermostatic  capsule  deflects  a  horizontal  pipe  (C)  (fig.  13),  through 
which  cold  water  from  an  ordinary  tap  is  kept  running,  in  one  of  two 
directions.  It  it  is  deflected  so  as  to  open  into  the  tube  (D),  the  cold 
water  passes  into  the  tank  (F),  where  it  is  warmed  by  a  gas  flame, 
and  thence  it  passes  into  the  water-jacket  of  the  incubator.  If  it  is 
deflected  so  as  to  open  info  the  pipe  (E),  it  then  runs  through  the  ice 
rank  (B),  containing  broken  ice.  before  passing  through  the  water- 


jacket  of  the  incubator.  If  it  poured  into  neither  of  these  j»pes  it 
then  simply_  passes  out  through  the  pipe  (H)  to  tha  waste  pipe  (N). 
By  this  device  the  temperature  of  the  incubator  can  be  kept  constant 
at  any  desired  point,  evu  thot^h  it  may  be  some  30°  to  40"  C.  below 
that  of  the  external  air, 

Dr  Roux  has  also  designed  an  incubator  which  can  be  maintained 
at  a  constant  temperature  below  that  of  the  surrounding  air.  This 
also  depends  upon  the  principle  of  carrying  water  through  an  ice- 
safe,  which  then  traverses  a  pipe  within  the  incubator  chamber 
tiefore  passing  into  the  water-jacket  of  the  machine.  The  heat- 
regulating  apparatus  is  a  bimetallic  thermostat.  The  incubator  is 
piade  by  Lequeux  of  Paris. 

The  most  recent  forms  of  all  kinds  of  incubators,  made  by  Hearson 
of  London,  Lequeux  of  Paris  and  Lautenschlager  of  Berlin  are  both 
heated  and  regulated  by  electricity.  The  heating  is  accomplished  by 
electric  radiators. 

In  Hearson's  machines  the  i^ulation  of  the  temperature  is  brought 
about  by  the  breaking  or  making  of  the  electric  current,  through  the 


Fig.  1 


—Hearson's  Coo!  Biological  Incubator. 


lifting  or  depression  of  a  platinum  contact,  actuated  by  the  expansion 
or  contraction  of  the  thermostatic  capsule. 

In  Roux's  apparatus,  made  by  Lequeux.  the  make  and  break  ia 
attained  by  the  movement  of  one  limb  of  a  bimetallic  thermostat, 
and  in  some  forms  a  resistance  coil  and  rheostat  are  placed  in  the 

At  the  Pasteur  Institute  in  Paris,  and  at  other  large  laboratories  in 
France,  the  bacteridogical  incubator  is  raised  to  the  dimennons  of  a 
room.  In  the  centre  of  this  room  is  a  lai^  boiler  heated  by  gas- 
burners,  the  fumes  from  which  pass  through  a  large  flue  to  the 
outside-  The  flame  of  the  burners  is  regulated  by  a  bimetallic 
thermostat.     The  gas  by-pass  can  be  regulated  by  an  attendant. 


Human  Incubators. 

The  first  incubator  designed  for  rearing  children  who  are  too 
weak  to  survive  under  normal  conditions,  or  who  are  prematurely 
bom,  is  that  of  Dr  Tarnier.  It  was  constructed  in  1880  and 
was  first  used  at  the  Paris  Maternity  Hospital.    Its  form  is  that 

rectangular  bos  mea- 


suring 65X30X50 
metres  (fig.  13).  Xt  is 
divided  into  an  upper  and 
lower  chamber;  the 
former  contains  the  infant , 
while  the  latter  serves  as 
a  heating  chamber,  and  in 
reality  is  simply  a  modified 
water-tank,  Thepartition 
(P)  which  divides  the  in- 
cubatorintotwo  chambers 
does  not  extend  the  whole 
length  of  it,  so  that  the 
upper  and  lower  chambers 


fi>i  - 
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Fig.  13.— Tamier's  Incubator. 


at  one  end  of  the  apparatus  in 
communication  with  each  other.  It  is  through  this  passage  that 
the  heated  air  from  the  lower  chamber  passes  into  the  upper  one 
containing  the  infant.  The  narrow  bottom  chamber  C  serves  to 
prevent  loss  of  heat  from  the  base  of  the  water;bottle3.     TTie 
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outside  air  is  admitted  into  the  lower  chamber  at  the  opposite 
end,  through  an  aperture  (A),  and  passing  over  a  series  of  bottles 
(B)  containing  waim  water,  becomes  heated.  The  air  is 
rendered  adequately  moist  by  means  of  a  wetted  sponge  (S) 
which  is  fiaaed  at  the  entrance  of  the  lower  chamb^  into  the 
upper.  The  warded  and  moistened  air  is  determined  in  its 
direction  by  the  position  of  the  outlet  aperture  (0),  which  is 
situated  above  and  just  behind  the  head  of  the  infant.  It 
contains  a  helix  valve  (H)  and  the  rotation  of  this  is  an  indica- 
tion that  the  air  is  circulating  within  the  incul>ator. 

The  child  is  kept  under  observation  by  means  of  a  sliding 
glass  door  (G)  situated  in  the  upper  or  roof  wall  of  the  incubator. 
Immediately  beneath  this,  and  attached  to  one  of  the  side  walls, 
is  a  thermometer  (T)  which  records  the  temperature  of  the  air 
in  the  infant-chamber.  The  temperature  shmild  be  maintained 
at  31°  to  32"  C.  The  precise  limit  of  temperature  must  of  course 
be  determined  by  the  condition  of  the  child;  the  smaller  and 
weaker  it  is,  the  higher  the  temperature  must  be. 

The  warm  water  vessels  contain  threo-quarteis  of  a  pint  of 
water  and  four  of  them  are  sufficient  to  maintain  the  required 
temperature,  provided  that  the  external  aii  does  not  fall  below 
j6°  C.  The  vessels. are  withdrawn  and  replaced  through  an 
entrance  to  the  lower  chamber,  and  which  can  be  opened  or 
closed  by  a  diding  door  (D). 

The  waits  of  the  incubator,  with  the  exception  of  the  glass 
shding  door,  are  made  of  wood  35  millimetres  tiiick. 

The  apparatus  appears  to  have  been  successful,  if  by  success 
is  understood  the  indiscriminate  saving  of  life  apart  from  all 
other  considerations,  since  the  mortality  of  infants  under  aooo 
grammes  has  been  reduced  by  about  30%,  and  about  45%  of 
children  who  are  prematurely  bom  are  saved. 

Dr  Tarnier's  apparatus  requires  constant  attention,  and  the 
water  in  the  warm  water  vessels  needs  renewing  sufficiently 
often.  It  is  not.  provided  with  a  temperature  regulator  and 
consequently  fluctuations  of  internal  temperature,  due  to  external 
thermal  variations,  are  liable  to  occur. 

In  Mearson's  Thermostatic  Nurse  these  drawbacks  are  to  a 
large  extent  obviated.  This  "  Nurse  "  consists  fundamentally 
of  an  application  of  the  arrangements  for  heating  and  moistening 
the  air  and  for  regulating  the  temperature  of  Heai»>n's  chick 
incubator  to  Dr  Tarnier's  human  incubator.  As  in  this  latter 
form,  there  are  two  chambers  (fig.  14), an  upper  (A)  and  alower 
(fi),  connected  with  each  other  in  the  same  way  as  in  Tarnier's 


Fig.  I4, — Hearson'e  "  Thermostatic  Nurae." 
apparatus.  The  upper  chamber  contains  the  infant,  but  the 
lower  is  not  a  heating  but  &  moistening  chamber.  Through 
apertures  (M)  in  the  bottom  of  the  lower  chamber,  the  external 
air  passes  through,  and  as  in  the  chick  incubator  it  then  passes 
through  perforations  in  the  inner  cylinder  of.  a  water  tray  (O) 
and  thence  over  the  surface  of  the  water  in  the  tray,  through  a 
sheet  of  wet  canvas,  to  the  chamiwr  itself.     Hence  it  passes 


to  the  infant  chamber  and  ultimately  leaves  this  through  a 
series  of  perforations  round  the  top.  The  air  in  both  chambers 
is  heated  by  a  warm-water  tank.  This  tank  forms  the  partition 
which  divides  the  iiicuba.tor  into  upper  uid  lower  chambers  and 
is  madeof  metal.  Throughthewater  contained  init,  an  incoming 
(R)  and  an  outgoing  (R)  to  the  left  flue,  continuous  with  each 
Other,  pass.  These  two  flues  are  related  to  each  other  as  in  the 
chick  incubator  (see  above)  and  the  inlet  flue  is  heated  in  the 
same  way  and  the  outlet  flue  discharges  similarly.  The  heat- 
regulating  apparatus  is  identical  with  that  in  thechick  incubator, 
and  the  thermostatic  capsule  (S)  is  placed  in  the  upper  chamber, 
near  the  head  of  the  infant. 

The  child  is  placed  in  a  basket  which  has  perforated  walls,  and 
is  open  above.  The  basket  rest?  upon  two  shallow  supports 
(D)  situated  on  the  upper  surface  of  the  water-tank  partition. 
The  child  is  kept  under  observation  through  a  glass  door  in  the 
upper  or  roof-wall  of  the  incubator. 

In  Great  Britain  this  apparatus  is  in  use  at  various  hospitals 
and  workhouses  throughcmt  the  country,  and  provided  there  is 
no  great  fluctuation  of  barometric  pressure,  it  maintains  a  uniform 
temperature. 

Thermo-Regvlators  or  Thermostats, 

Certain  special  forms  of  thermo-regulators,  adapted  to  the  . 
requirements  of  the  particular  incubators  to  which  they  are 
attached,  have  already  been  described.  It  raoains  now  to  de- 
scribe other  forms  which  are  of  more  general  application.  Only 
those  kinds  will  be  described  which  are  apphcable  to  incubaton. 
The  special  forms  used  for  investigations  in  physical-chemistry 
are  not  described.  There  are  various  types  of  thermo-regulaiors, 
all  of  which  fall  into  one  of  two  classes.  Either  they  act  through 
the  expansion  of  a  solid,  or  through  that  of  a  Kquid.  They  are 
so  adjusted,  that,  at  a  certain  temperature,  the  expansion  of 
the  materiai  chosen  causes  the  gas  supply  to  be  nearly  completely 
cut  off.  Tile  gas  flame  is  prevented  from  being  wholly  ex- 
tiuguished  by  means  of  a  small  by-paas. 

We  will  first  describe  those  which  act  through  the  expansion  of  a 
liquid.  A  very  efficient  and  cheap  (omi  ia  that  described  by  F.  J.  M* 
Page  in  the  Journal  of  tht  ChtmiaU  Socittv  for 
1876.  The  r^^lator  conEists  of  a  glasB  bulb 
(Sg.  IS  B),  continuous  above  with  a  tubular 
limb  (L).  At  the  upper  part  of  the  limb  is  a 
lateial  tubular  arm  (A)  which  bends  down- 
wards and  constitutes  the  outlet  pipe.  At 
the  upper  eiitremity  of  the  limb  there  is  a 
short  and  much  wider  tube  (T),  the  lower  end 
of  which  elides  upwards  or  downwards  along 
it.  The  upper  end  of  this  wider  tul>e  is 
closed  by  a  cork  and  through  a  perforation 
in  this  a  very  small  glass  tutie  (G)  passes 
downwards  into  the  limb  of  the  regulator  to 
a  point  a  short  distance  below  the  exit  of  the 
outlet  tube.  The  exact  height  of  the  lower 
aperture  <rf  the  small  tube  can  be  varied  by 
Budiag  the  wider  tube  up  or  down  along  the 
limb.  The  by-pass  (P)  consists  of  a  trans- 
Verse  connexion  between  the  inlet  and  outlet 
gas  pipes,  and  the  amount  of  f;as  which 
travels  through  the  short  circuit  thus  formed 

regulated  by  means  oi  a  stopcock.      The 


by-pass,  however,  can  be  formed,  as  sug- 
gested by  Sch&fer  {FracUad  Histology,  1877, 
E.  80),  by  making  an  extremely  small  hole 
1  the  smalt  inlet  tube,  a  little  way  al>ove  its 
lower  extremity.  But  unless  this  hole  be 
small  enough,  too  much  gas  will  be  allowed 
to  pass,  and  a  sufficiently  low  temperature 
therefore  unattainable.  The  regulator  is  filled 
with  mercury  until  the  top  of  the  column 
reaches  withm  i  in,  of  the  exit  of  the  outlet 
tube,  the  bulb  is  placed  in  the  incubator 
chamber,  and  gas  is  allowed  to  pass  through 
it.  By_  pushing  down  the  inner  inlet  tube  Fig.  15.— Page's 
(G)  until  its  aperture  is  immersed  beneath  the  Thermostat, 

mercury,  the  ras  supply  is  cut  off,  with  the 

exception  of  that  passing  through  the  by-pass.  The  stopcock  is 
now  turned  until  only  the  smallest  flame  exists.  The  inlet  pipe  is 
'.sed  again  above  the  mercury,  and  the  flame  consequently 
.  :„  .i,~  The  temperature  of  the  incubator  gradually  rises, 
~— '  degree  is  reached,  the  inlet  tube  is  pushed 
St  beneath  the  surface  of  thcvienrury.    ~' 
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VncUBATION  AND  INCUBATORS 


edcurcd  temperature.    Ifthetempera- 

■  mercury  contracts,  the  aperture  of  the 
gas  supply  is  renewed  and  the  Ham'" 
will  then 


until  the  requ'f*^  P°.'"'  '* 


Jy  will  again  be  cut  off.     A  i 
within  a  range  of  half  a  degree 

..'KVi<^hert-s  Thermo-reguiator  (fig.  .6)  i%»"f,''^',i;S'>l^"-^ an^d 
n'^arlici-  form.  The  stem  <S  of  '^^-Xi  "  p  |^  (pHhT^ertical 
E^^  Which  fits  accurately  mto  the  en- 
Jareed  end  of  the  stem,  and  one  end  of  the 
c^^imb  receives  the  inlet  g^  fFI  the 
other  end  is  do«ed.  The  vertical  [>mb  of 
the  T-piece  is  narrowed  down  at  its  lower 
extremity  and  opens  by  a  small  aperture. 
Above  this  terminal  aperture  is  a  lateral 
one  of  the  smallest  size.  From  the  enlar^ri 
end  of  the  stem  there  passes  out  a  lateral 
arm  (A)  which  is  connected  with  the  outlet 
pipe  to  the  burner,  and  lower  down  another 
arm  (L),  which  is  closed  at  its  outer  ex- 
tremity by  a  screw  (R),  is  also  attached. 
The  stem  and  lower  arm  are  tilled  with 
mercury  and  the  bulb  of  the  stem  is  placed 
in  the  incubator  chamber,  and  gas  allowed 
to  pass.  When  the  desired  temperature  is 
reached,  the  mercury  in  the  stem  is  forced 
upwards  until  it  closes  the  aperture  of  the 
X-piece.  Dy  sere  wine  in  the  screw  (R)  of  the  lower  lateral  arm  (L). 

There  are  several  modifications  of  Reichert's  origina!  form.  In 
one  of  these  the  screw  arrangement  in  the  lower  arm  is  replaced  by  a 
piston  rod  working  in  a  narrow  bore  of  a  vertically  bent  limb  of  the 
arm.  In  another  form,  the  other  end  of  thecross  oar  of  the  T-picce 
is  open  and  leads  through  a  stopcock  to  a  third  arm,  which  opens  into 
the  enlarged  upper  end  of  the  stem  opposite  to  the  outlet  arm  (A); 
this  modification  acts  as  an  adjustable  by-pass  and  replaces  the 
minute  aperture  in  the  side  of  the  vertical  limb  of  the  T-piece. 

In  Babes'  modification  the  gas  supply  is  cut  off,  not  by  the  occlusion 
by  the  rising  mercury  of  the  aperture  of  the  T-piece,  but  by  a  floating 
beaded  wire-valve.  The  aperture  of  the  vertical  limb  of  the  T-piece 
(P)  is  traversed  by  a  fine  wire  whkh  is  enlarged  at  both  ends  into  a 
bead-like  knob.  The  wire  fits  loosely  in  the  aperture  and  not  only 
therefore  works  easily  in  it,  but  allows  gas  to  freely  pass.  When  the 
lower  bead-like  knob,  however,  is  raised  by  the  expansion  of  the 
t  off  by  the  bead  being  carried  up 


co-eiSclent  of  expansion  is  different  for  different  metals.  It  therefore 
results  that  if  two  bars  of  different  metals  are  fastened  together 
""'"'     "'     '  M  riseof  tempera- 

;  than  the  other. 


vto    i6.— Reichert's 
Thermo- R^"'»tot. 


mercury,  the  gas  supply  ii 
against  the  orifice. 

Cuccatti's  thcrmo-regulat' 


o -■  (fig.  17)  is  an  exceedingly  simple  and 

ingenious  form.  The  stera  (S)  of  the  regulator  is  enlarged  below 
into  a  bulb,  while  above  it  divides 
into  a  V.  The  two  limbs  of  the  V 
are  of  course  traversed  by  a  canal  and 
they  are  connected  above  by  ^  tubular 
cross  bar  (C).  In  the  middle  of  this 
there  is  a  stopcock  situated  between 


the  two  points  where  the  W  k 


sthe 


tube  serves  as  an  inlet  and  the  other 
as  an  outlet  for  the  gas.  The  stop- 
cock serves  as  an  adjustable  by-pass. 
About  an  inch  below  the  point  where 
the  two  limbs  of  the  V  joia  the  stem, 
the  bore  of  the  latter  is  enlarged,  and 

f.^  r- ;■   Til  II.  I       it  leads  into  a  lateral  arm  (A),  con- 

Fig.  "--g^^^^Themo-j^i^i^g  ^  ^„^  (rj^  ^^^^  (■„  ,he 

Regulator.  cwresponding  arm  in  Reichert's  regu- 

lator. When  the  mercury  in  the  bulb  and  stem  expands,  it 
rises,  and  reaching  the  point  when  the  two  limbs  of  the  V  meet 
occludes  the  orifice  to  both  and  thus  cuts  off  the  gas  supply, 
except  that  which  is  passing  through  the  by-pass  of  the  stopcock. 
The  temperature  at  which  this  occlusion  will  take  place  can  be 
determined  by  the  screw  in  the  lateral  arm.  The  mor^nis  is  screwed 
in,  the  lower  will  be  the  temperature  at  which  the  gaS  becomes  cut 
off,  and  vice  versa. 

Bunsen's,  Kemp's  and  Muenke's  regulators  are  in  reality  of  the 
nature  of  air-thermometers,  and  act  by  the  expansion  and  contraction 
of  air,  which  raises  or  lowers  respectively  a  column  of  mercury;  this 
in  its  turn  results  in  the  occlusion  or  openiiu:  of  the  gas  aperture. 
Such  forms,  however,  are  subject  to  the  influence  ca  barometric 
pressure  and  an  alteration  of  0-5  in.  of  the  barometer  column  may 
result  in  the  variation  of  the  temperature  to  as  much  as  2°. 

Lothar  Mej^r'a  regulator  is  described  in  the  Btrichte  ef  ike  German 
Chemical  Society,  1683,  p.  1089.  It  is  essentially  a  liquid  ther- 
mometer, the  mercury  column  being  raised  by  the  expansion  of  a 
liquid  of  low  boiling-point.  The  liquid  replaces  the  air  in  Bunsen's 
and  other  similar  forms.  The  boiling-point  of  this  liquid  must  be 
below  the  temperature  required  as  constant. 

The  solid  forms  of  thermostats  are  constructed  upon  the  same 
principle  as  the  compensation  balance  of  a  watch  or  tne  compensa- 
tion pendulum,  of  a  clock.     This  depends  upon  the  fact  that  the 


along  their  lengths  (fig.  18,  Z  and  ST)  with  the 
ture  one  of  these  will  expand  or  fengthr"  " 
And  since  both  are  fastened  together 
and  must  therefore  accommodate 
themselves  within  the  same  linear 
area.  It  follows  that  the  compound  rod 
must  bend  into  a  curved  form,  in  order 
that  the  bar  of  greater  expansion  may  S1 
occupy  the  surface  of  greater  length,  i.e.  * 
the  convex  one.  Conversely,  when  the 
temperature  falls,  the  greater  degree 
of  contraction  will  be  in  the  same  bar, 
and  the  surface  occupied  by  it  will  tend 
to  become  the  concave  one.  If,  then, 
one  end  of  this  compound  rod  be  fixed 
and  the  other  free,  tbe  latter  end  wilt 
describe  a  backward  and  forward 
movement  through  an  arc  of  a  circle, 
which  will  correspond  with  the  oscilla- 
tions of  temperature.  This  movement 
can  be  utilized  by  means  of  simple 
mechanical  arrangements,  to  open  or 
close  the  stopcock  of  a  gas  supply  pipe. 

In  the  construction  of  this  type  of 
thermostat  it  is  obvious  that  the 
greater  the  difference  in  the  co-efficient 
of  expansion  of  the  two  metals  used, 
the  larger  will  be  the  amplitude  of  the  pj 
movement  obtained.  Steel  and  zinc  are  "'  'X'..  aII— Tj^u.  V*"' 
twometalswhich  satisfy  thiscondition.  '"'»*"  (straight bar). 

The  co-efficient  of  steel  is  the  lowest  of  all  metals  and  is  comparaUe 
in  its  degree  with  that  of  glass.  Substances  which  are  not  meiab, 
such  as  vulcanite  and  porcelain,  are  sometimes  used  to  replace  steel, 
as  the  substance  of  low  co-efficient  of  expansion. 

The  bimetallic  thermostat  most  commonly  employed  is  one  of  the 
two  forms  designed  by  Dr  Roux.  In  one  of  these  forms  the  compound 
bar  is  straight  (fig.  iS)  and  in  the  other  it  is  U-shaped  (fig.  19).  In 
the  former  type  the  bar  itself  is  enclosed  in  a  tube  (T)  of  metal,  the 
wall  of  which  is  perforated.  Towards  the  open  end  of  this  tube 
the  gas  box  or  case  (C)  is  fixed.  In  the  U-shape  form  it  is  attached 
to  the  outer  surface  (zinc)  of  one  limb  of  the  bar.  The  gas  box  is 
capable  of  adjustment  with  respect  to  its  distance  from  the  bar,  by 
means  of  a  screw  (S)  and 
spring      (SP), 


vhich 


nward 
_ilong  a  rod  (R).  This 
adjustment  enables  the 
degree  of  temperature  at 
which  it  is  desired  that 
the  gas  shall  be  cut  off 
to  be  fixed  accurately, 
and     within     "•     ■—■'— 


nected  from  each  other 
in  the  gas  box  by  means 
of  a  piston-like  rod  (P) 
and  valve  (V),  which 
slides  backwards  and 
forwards  in  the  tubular 
part  (T)_  of  the  box, 
from  which  the  outlet 
pipe  emerges.     When  the 


completely 
from  passing  through 
the  outlet  pipe,  with 
the  exception  of  that 
which  passes  through  an 
exceedingly  small  aperture  (B),  serving  as  a  by-pass.  This  is  just 
large  enough  10  allow  sufficient  gas  to  pass  to  maintain  a  small  flame. 
The  piston-like  rod  and  valve,  when  free,  la  kept  pressed  outwards 
by  means  of  a  spiral  spring.  This  ensures  tnat  the  valve  shall 
follow  the  movements  oj  the  compound  bar.  When  this  bar  bends 
towards  the  gas  box  owing  to  a  fall  of  temperature,  the  valve  is 
pushed  back  away  from  the  orifice  and  gas  in  increa^ng  quantity 
passes  through.  The  temperature  of  the  incubator  begins  then  to 
rise,  and  the  zinc  bar  (Z)  expanding  more  than  the  steel  one  (ST), 
the  bar  bends  outwards  and  tbe  valve  once  more  cuts  off  the  gas 
supply . 

(a)  Gas-Pressure  Repdalors. — The  liquid  form  of  thermo-regulators 
ipecially  work  with  a  greater  degree  of  accuracy  if  they  are  combined 
with  some  apparatus  which  controls  the  variations  in  gas  pressure. 
There  are  various  forms  of  these  regulators,  moat  of  which  are  figured 
— I ^: partially  deacribeid  in  the  cataJogtiea  of  various 
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makers  of  acienttfic  instruments.  It  will  suffice  if  we  describe  two 
forms,  one  of  whirfi  (that  of  Buddicom)  can  be  made  by  a  laboratory 
attendant  oS  average  intelligence. 

In  R.  A.  Buddicam's  gas  regulator  (fig.  ao)  the  inlet  (I)  and  outlet 
(O)  KM  pipe  open  into  a  metal  bell  (B),  the  lower  and  open  end  of 
which  is  immersed  beneath  water  contained  in  a  metaf  tray  (T), 
The  bell  is  suspended  upon  the  arm  of  a  balance  (B)  and  the  other 
arm  is  poised  by  a  weight  (W).  This  weight  may  be  made  of  any 
convenient  material.  In  the  original  apparatus  a  test-tube  partially 
filled  with  mercury  was  used.  The  weight  dips  into  one  hmb  <rt  a 
U-shaped  glass  tube  CU),  which  con- 
tains mercury.  Into  the  other  limb 
of  this  tube  the  gas  from  the  meter 
enters  through  a  glass  tube  (G)  which 
is  held  in  poution  by  a  weU-Rtting 
cork.  The  internal  aperture  of  the 
tube  (G)  is  very  oblique,  and  it  rests 
just  above  the  level  of  the  mercury 
when  the  instrument  is  finally 
adjusted.  This  adjustment  is  better 
made  in  the  morning  when  the  gas 

fressure  in  the  main  is  at  its  lowest, 
ast  above  the  internal  aperture  of 
the  tube  (G),  a  lateral  tube  (L)  passes 
out  from  the  limb  of  the  U  and  is 
connected  with  the  inlet  pipe  (1>  of  the  bell.  If  the  (^s  pressure 
rises,  the  bell  (B)  is  raised  and  the  counter-poising  weight  (W)  is 

eroportionatcly  lowered.  This  forces  the  mercury  up  inthe  other 
mb  of  the  U-tube  and  consequently  diminishes  the  size  of  the 
oblique  orifice  in  the  tube  (G).  Some  of  the  gas  is  thus  cut  oS  and 
the  pressure  maintained  constant.  Should  the  pressure  tall,  the  re- 
verse processes  occur,  and  more  gas  passes  through  the  orifice  of  G 
and  consequently  to  the  burner  by  the  outlet  tube  (0). 

Moitessier's  regulator  (fig.  2i  )  is  more  complex,  and  needs  more 
skilled  work  in  its  construction.  It  consists  of  an  outer  and  closed 
cylinder  (O),  which  is  filled  about  half-way  up  with  a  mixture  of 
acid-free  glycerine  and  distilled  water  in  the  proportion  of  two  to 
one  respectively.  Within  the  cylinder  is  a  bell  (B).  the  lower  and 
open  end  of  which  dips  under  the  glycerine-water  mixture.  From 
the  top  of  the  bell  a  vertical  rod  (R)  passes  up  through  an  aperture 
in  the  cover  of  the  outer  cylinder,  and 
supports  the  weighted  dish  (D).  The 
inlet  (I)  and  outlet  (O)  pipes  enter  the 
chamber  of  the  bell  above  the  level  of 
the  glycerine- water  mixture.  The  out- 
let tube  is  a  simple  one;  but  the  inlet 
tube  is  enlarged  into  a  relatively  capa- 
cious cylinder  (C),  and  its  upper  end  is 
fitted  with  a  cover  which  is  perforated 
by  an  aperture  having  a  smooth  surface 
and  concave  form.  Into  this  aperture 
n  accurate^  fitting  ball-  or  socket-valve 
»  (V)  fits.  The  ball-valve  is  supported 
by  a  suspension  thread  (T)  from  the 
Fig.  21. — M<Mtessier's  roof  of  the  bell  (B).  The  apparatus 
Gas  Regulator.  should  be  adjusted  in  the  morning  when 

the  pressure  is  low,  and  the  dish  (D) 
should  be  then  so  weighted  that  the  full  amount  of  oas  passes 
through.  The  Mze  of  the  flame  should  then  be  adjusted.  Should 
the  pressure  increase,  the  bell  (B)  is  raised  and  with  it  the  ball-valve 
(V).  The  aperture  in  the  cover  of  the  inlet  cylinder  is  consequently 
reduced  and  some  of  the  gas  cut  oS.  When  the  pressure  falls  again, 
the  ball-valve  is  lowered  and  more  gas  passes  through.  The  relative 
pressure  in  the  inlet  and  outlet  pipes  can  be  read  off  on  the  mano- 
meter (M)  placed  on  each  of  these  tubes. 

Levelling  screws  allow  of  the  apparatus  being  horizontally  ad- 
justed. The  friction  engendered  by  the  working  of  the  vertical  rod 
(R)  through  the  aperture  in  the  collar  of  the  cylinder  cover  is  reduced 
to  a  minimum  by  the  rod  being  made  to  slide  upwards  or  downwards 
on  three  vertical  knife-edge  ridges  within  the  aperture  of  the  collar. 
AVTHORiTiES. — Charles  A.  Cyphers,  Ituubatiim  anit  its  Natural 
Lams  (1776) ;  J.  H.  Barlow,  The  Art  and  Method  of  HaUking  and 
Rearing  all  Kinds  of  Domestic  Poultry  and  Game  Birds  by  Steam 

a^ndon,  1827) ;  and  Daiiy  Pretress  of  the  Chick  in  the  Egg  during 
itching  in  Steam  Apparatus  n^^ndon,  1824);  Walthew,  Artifici^ 
Incubatton  (London,  laid);  William  Bucknell,  The  Eccaleobin.  A 
Treatise  on  ArtifUiai  Incubaiiou,  in  2  pans  (published  by  the  author, 
London,  1830);  T.  Christy,  tun.,  Ilydro-Incubalion  (London,  1877); 
L.  Wright,  The  Book  of  Potdtry  (2nd  ed.  London,  1893) ;  A.  Foi^et, 
L'AmcuUare  el  ['incubation  artificielle  (Paris.  1806];  J.  H.  Sutcliffe, 
Incubators  and  their  Management  (Upcott  Gill,  London,  1896)1 
H.  H.  Stoddard.  The  New  Egt  Farm  (Orange  Judd  Co,,  New  York. 
1900J;  Edward  Brown,  Potutry  Keeping  as  an  Industry  (5th  ed.. 
1904) ;  F.  J.  M.  Page,  '  A  Simple  Form  of  Gas  Regulator,*'  Joum. 
Chem.  Soe.  i.  24  (London.  1876) ;  V.  Babes,  "  Ober  einige  Apparate 
zur  Bacterienuntersuchung,"  CentralUaUfUr  Bacterielogie,  iv.  (188S): 
T.  KUppe,  Methaden  der  Bacterienforschttngen  (Berlin,  l88g).  For 
further  details  of  bacteriolt^cal  incubators  and  accessories  see 
catalogues  of  Gallenkamp,  Baird  &  Tatlock,  Hcarson  of  London, 


and  of  the  Cambridge  Scientific  Instrument  Company,  Cambridge; 
of  P,  Leaueux  of  Paris;  and  of  F.  &  M.  Lautenschlftger  of  Berlin. 
That  of  L«queu;t  and  of  the  Cambridge  Company  are  particularly 
Useful,  as  in  many  instances  they  give  a  scientific  explanation  of  the 
principles  upon  which  the  construction  of  the  various  cueces  of 
apparatus  is  based.  (G.P.M.) 

INCUBUS  (a  Late  Latin  form  of  the  cUssical  iticubo,  a  night- 
mare, iiom  incubare,  to  lie  i^xm,  weigh  down,  brood),  the  name 
given  in  the  middle  ages  to  a  male  demon  which  was  su^^Msed 
to  haunt  women  in  their  sle«p,  and  to  whose  visits  the  biith 
of  witches  and  demons  was  attributed.  The  female  countet- 
paits  of  these  detncsis  were  called  succubae.  The  word  is  also 
applied  generally  to  an  impressive  thing  or  person. 

INCUMBENT  (from  Lat.  inciimbere,  to  lean,  lie  upon),  a  general 
term  for  the  holder  (rector,  vicar,  curate  in  charge)  of  an  ecclesi- 
astical benefice  (see  Benefice).  In  Scotland  the  title  is  generally 
confined  to  clergy  of  the  Episcopal  Church.  The  word  in  th^ 
application  is  peculiar  to  English.  Du  Cange  (Glossarium,  s.v. 
"  Incumbens  "]  says  that  the  Jurisconsulli  use  incvmbere  in 
the  sense  of  oblinere,  pesstdere,  but  the  sense  may  be  transferred 
from  the  general  one  <rf  that  which  rests  or  is  laid  on  one  as  a  duty 
which  is  also  foimd  in  post-clas^cal  Latin j  to  be  "diligently 
resident  "  in  a.  parish  or  benefice,  has  also  been  suggested  as 
the  source  of  the  meaning. 

INCUNABULA,  a  Latin  neuter-plural  meaning  "  swaddling- 
clothes,"  a  "cradle,"  "  t»rtbplBce, "  and  so  the  banning  of 
anything,  now  cmitHisly  specialized  to  denote  books  printed  in 
the  ijth  century.  Its  use  in  this  sense  may  have  originated 
with  the  title  of  the  first  separately  published  list  of  15th-century 
books,  Cornelius  a  Beugh em's  Inamabula  typograpkiae  (Amster- 
dam, i6S3).  The  word  is  generally  recognized  alt  over  £ur<^ 
and  has  produced  vernacular  forms  such  as  the  French  incunables, 
German  Inkunaieln  (Wiegendrucke),  Italian  inetmaboli,  though 
the  anglicized  incunablei  is  not  yet  fully  accepted.  If  its  original 
meaning  had  been  regarded  the  application  of  the  word  would 
have  been  confined  to  books  printed  before  a  mudi  earlier  date, 
such  as  1475,  or  to  the  first  few  printed  in  any  country  or  town. 
By  the  end  of  the  ijtb  century  book-production  in  the  great 
centres  of  the  trade,  such  as  Venice,  Lyons,  Paris  and  Cologne,  had 
already  lost  much  of  its  primitive  character,  and  in  many  coun- 
tries there  is  no  natural  halting-place  between  1490  and  1520  or 
later.  The  attractions  of  a  round  date  have  prevailed,  however, 
over  these  considerations,  and  the  year  1 500  is  taken  as  a  halting- 
place,  or  more  often  a  terminus,  in  all  the  chief  works  devoted 
to  the  registration  and  description  of  early  printed  books.  The 
most  important  of  these  are  (i.)  Panzer's  Annales  typoffaphici 
ab  arlis  invetUae  origitte  ad  annum  MD.,  printed  in  five  volumes 
at  Nuremberg  in  1793  and  subsequently  in  1803  carried  on  to 
1536  by  six  additional  volumes;  (ii.)  Hain's  Repertorium 
bibliographicutn  in  que  libri  omnes  ab  arte  typograpkica  invenla 
usque  ad  annum  MD.  typis  expressi  ordine  alphabelico  vel  simpH- 
ciler  enumerantur  vd  adcuraiius,  recensentur  (Stuttgart,  1826- 
1838).  In  Panzer's  Annales  the  first  principle  of  division  b 
that  of  the  alphabetical  order  of  the  Latin  names  of  towns  in 
which  incunabula  were  printed,  the  books  being  arranged  under 
the  towns  by  the  years  of  publication.  In  Hain's  Sepertorium 
the  books  are  arranged  under  their  authors'  names,  and  it  was 
only  in  1891  that  an  index  of  printers  was  added  by  Dr  Konrad 
Burger.  In  1898  Robert  Proctor  published  an  Index  le  Ike  Early 
Printed  Books  in  the  British  Museum:  from  the  invention  oj 
printing  to  lAe  year  i£D.,witk  notes  of  those  in  the  Bodleian  Library, 
In  this  work  the  books  were  arranged  as  far  as  possible  chrono- 
logically under  their  piinters,  the  printers  chronologically  imder 
the  towns  in  which  they  worked,  and  the  towns  and  countries 
chronologically  in  the  order  in  which  printing  was.  introduced 
into  them,  the  total  number  of  books  registered  being  nearly 
ten  thousand.  Between  1898  and  1902  Dr  W.  Copinger  published 
a  Supplement  to  Hain's  Repertorium,  described  as  a  collection 
towards  a  new  edition  of  that  work,  adding  some  seven 
thousand  new  entries  to  the  sixteen  thousand  editions  enumer- 
ated by  Hain.  From  the  total  of  about  twenty-three  thousand 
incimabula  thus  registered .  considerable  deductions  must  be 
made  for  duplicate  entries  and  undftUd  editions  which  probab{y 
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belong  to  the  i6th  century.  On  the  other  hand  Dr 
CoiHi^r's  Svppltment  had  hardly  appeared  before  additional 
lists  began  to  be  issued  registering  books  unknown  both  to  him 
and  to  Hain,  and  the  new  Repertorium,  begun  in  1905,  under 
the  auspices  of  the  German  government,  seemed  likely  to 
register,  on  its  completion,  not  fewer  than  thirty  thousand 
different  incunabula  as  extant  either  in  complete  copies  or 
fragments. 

In  any  attempt  to  estimate  the  extent  to  which  the  incunabula 
still  in  existence  represent  the  total  output  of  the  15th-century 
presses,  a  sharp  distinction  must  be  drawn  between  the  weightier 
and  the  more  ephemeral  literature.  Owing  to  the  great  religious 
and  intellectual  upheaval  in  the  i6th  century  much  of  the 
literature  previously  current  went  out  of  date,  while  the  cum- 
brous early  editions  of  books  still  read  were  superseded  by  handier 
ones.  Before  this  happened  the  heavier  works  had  found  their 
way  into  rountlesa  hbraries  and  here  they  reposed  peacefully, 
only  sharing  the  fate  of  the  libraries  themselves  when  these 
were  pillaged,  or  by  a  happier  fortune  amalgamated  with  other 
collections  in  a  larger  library.  The  considerable  number  of  copies 
of  many  books  for  whose  preservation  no  special  reason  can  be 
found  encourages  a  belief  that  the  proportion  of  serious  works 
now  completely  lost  is  not  very  high,  exc^t  in  the  case  of  books 
of  devotion  whose  honourable  destiny  was  to  be  w<»ii  to  pieces 
by  devout  fingers.  On  the  other  hand,  of  the  lighter  literature 
in  book-form,  the  cheap  romances  and  catchpenny  literature 
of  all  kinds,  the  destruction  has  been  very  great.  Most  of  the 
broadsides  and  single  sheets  generally  which  have  escaped 
have  done  so  only  by  virtue  of  the  r6th-century  custom  of 
using  waste  of  this  kind  as  a  substitute  for  wooden  boards  to 
stiffen  bindings.  Excluding  these  broadsides,  &c.,  the  total 
output  of  the  15th-century  presses  in  book  form  is  not  likely 
to  have  exceeded  forty  thousaitd  editions.  As  to  the  ^ze  of 
the  editions  we  know  that  the  earliest  printers  at  Rome  favoured 
aas  copies,  those  at  Venice  300,  By  the  end  of  the  century  these 
numbers  had  increased,  but  the  soft  metal  in  use  then  for  types 
probably  wore  badly  enough  to  keep  down  the  size  oi  editions, 
and  an  average  of  500  copies,  giving  a  possible  total  of  twenty 
miUion  books  put  on  the  European  market  during  the  15th 
century  is  probably  as  near  an  estimate  as  can  be  made. 

Very  many  incunabula  contain  no  information  as  to  when, 
where  or  by  whom  they  were  printed,  but  the  individuality  of 
most  of  tiie  early  types  as  compared  with  modem  ones  has 
enabled  typographical  detectives  {of  whom  Robert  Proctor, 
who  died  in  1903,  was  by  far  the  greatest]  to  track  most  of  them 
down.  To  focihtate  this  work  many  volumes  of  facsimiles  have 
been  published,  the  most  important  being  K.  Burger's  Monu- 
menla  Gernianiae  et  Ilaiiae  Typograpkua  {i89»,  &c.),  J.  W. 
Holtrop's  Monvnents  typogmphiques  da  Fays-Bos  (1868), 
O.  TMerry-Poux's  Premiers  monuments  de  I'imprimerie  en 
France  awXVsiick  (1890),  K.  Maebler's  Typographie  ibfrigue 
du  qtnreeihme  slide  (1901)  and  Gordon  Duff's  Early  English 
Printing  (1896),  the  publicationa  of  the  Type  Facsimile  Society 
(1700,  &c.)and  theWooUey  Facsimiles,  a  collection  of  five  hundred 
photographs,  privately  printed. 

In  his  Index  to  the  Eariy  Printed  Books  at  the  British  Museum 
Proctor  enumerated  and  described  alt  the  known  types  used  by 
each  printer,  and  his  descriptions  have  been  usefully  extended 
and  made  more  precise  by  Dt  Haebler  in  his  Typenreperhrium 
der  Wiegendrucke  (1905,  &c.).  With  the  aid  of  these  descriptions 
and  of  the  facsimiles  already  mentioned  it  is  usually  possible 
to  assign  a  newly  discovered  book  with  some  certainty  to  the 
press  from  which  it  was  issued  and  often  to  specify  within  a  tew 
weeks,  or  even  days,  the  date  at  which  it  was  finished. 

As  a  result  of  these  researches  it  is  literally  true  that  the  out- 
put of  the  15th-century  presses  {excluding  the  ephemeral  publica- 
tions which  have  very  largely  disappeared)  is  better  known  to 
students  than  that  of  any  other  period.  Of  original  literature  of 
any  importance  the  half -century  14  50-1 500  was  singularly  barren, 
and  the  zeal  with  which  isth-cehtury  b<)oks  have  been  collected 
and  studied  has  been  criticized  as  excessive  and  misplaced. 
N&  doubt  the  minuteness  with  irtuch  it  is  possible  to  make  an 
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old  book  yield  up  its  secrets  has  encouraged  students  to  pursue 
the  game  for  its  own  sake  without  any  great  consideration  of 
practical  utility,  but  the  materials  which  have  thus  hexa  made 
available  for  the  student  of  European  culture  are  far  from 
insignificant.  The  competition  among  the  15th-century  printers 
was  very  great  and  they  clearly  sent  to  press  every  book  for  which 
they  could  hope  for  a  sale,  undaunted  by  its  bulk.  Thus  the 
great  medieval  encyclopaedia,  the  Specula  [Speculum  naturaU, 
Speculum  kistoriale,  Speculum  morale.  Speculum  doctrinaie).oi 
Vincent,  de  Beauvais  went  through  two  editions  at  Strassburg 
and  found  publishers  and  tran^ators  elsewhere,  although  it 
must  have  repi<esented  an  outlay  from  which  many  modem 
firms  would  shrink.  It  would  almost  seem,  indeed,  as  it  some 
publishers  specially  affected  very  bulky  works  which,  while  they 
remained  famous,  had  grown  scarce  because  the  scribes  were 
afraid  to  attempt  them.  Hence,  more  especially  in  Germany, 
it  was  not  merely  the  output  of  a  single  generation  which  came 
to  the  press  before  1 500,  but  the  whole  of  the  medieval  literature 
which  remained  alive,  i.e.  retained  a  reputation  sufficient  to 
attract  buyers.  A  study  of  lists  of  incunabula  enables  a  student 
to  see  just  what  works  this  included,  and  the  degree  of  their 
popularity.  On  the  other  hand  in  Italy  the  influence  of  the 
classical  renaissance  is  reflected  in  the  enormous  output  of  Latin 
classics,  and  the  progress  of  Greek  studies  can  be  traced  in  the 
displacement  of  Latin  translations  by  editions  of  the  originals. 
The  part  which  each  country  and  city  played  in  the  struggle 
between  the  old  ideals  and  the  new  can  be  determined  in  extra- 
ordinary detail  by  a  study  of  the  output  of  its  presses,  although 
some  allowance  must  be  made  tor  the  extent  to  which  books 
were  transported  along  the  great  trade  routes.  Thus  the  fact 
that  the  Venetian  output  nearly  equalled  that  of  the  whole 
of  the  rest  of  Italy  was  no  doubt  mainly  due  to  its  export  trade. 
Venetian  books  penetrated  everywhere,  and  the  skill  of  Venetian 
printers  in  liturgical  books  procured  them  commissions  to  print 
whole  editions  for  the  English  market.  From  the  almost 
complete  absence  of  scholarly  books  in  the  lists  of,  En^ish 
incunabula  it  would  be  too  much  to  conclude  that  there  was 
no  demand  for  such  books  in  England.  The  demand  existed 
and  was  met  by  importation,  which  a  statute  of  Richard  III.'s 
expressly  facilitated.  But  that  it  was  not  commercially  possible 
for  a  scholarly  press  to  be  worked  in  England,  and  that  no  man 
of  means  was  ready  to  finance  one,  tells  its  owu  tale.  The  total 
number  of  incunabula  printed  in  England  was  probably  upwards 
of  four  hundred,  of  which  Caxton  produced  fuUy  one-fourth. 
Of  the  ten  thousand  different  incunabula  which  the  British 
Museum  and  Bodleian  library  possess  between  them,  about 
4100  are  Italian,  3400  German,iooo  French,  700  from  the  Nether- 
lands, 400  from  Switzerland,  150  from  Spain  and  Portugal, 
50  from  other  parts  of  the  continent  of  Europe  and  aoo  English, 
the  proportion  of  these  last  being  about  doubled  by  the  special 
zeal  with  which  they  have  been  collected.  The  celebrarion  in 
1640  of  the  second  centenary  (as  it  was  considered)  of  the  in- 
vention of  printing  may  be  [taken  as  the  date  from  which 
incunabula  b^sui  to  be  collected  for  their  own  sake,  apart 
from  their  literary  interest,  and  the  publication  of  Beughem's 
Incunabula  typographiat  in  1688  marks  the  increased  attention 
paid  to  tben^  But  up  to  the  end  of  the  17th  century  Caztons 
could  Mill  be  bought  tor  a  few  shillings-  The  third  centenary 
of  the  invention  of  printing  in  1740  again  stimulated  enthusiasm, 
and  by  the  end  of  the  i8th  century  the  really  early  books  were 
eagerly  competed  for.  Interest  in  books  of  the  last  ten  or  fifteen 
years  of  the  century  is  a  much  more  modem  dewlopmoit, 
but  with  the  considerable  literature  which  has  grown  up  round 
the  subject  is  not  likely  to  be  easily  checked. 

The  chief  collections  of  incunabula  are  those  of  the  Biblioth^ue 
Nationale  at  Paris,  Royal  library,  Munich,  and  British  Museum. 
London,  the  number  of  separate  editions  in  each  library  exceeding 
:  thousand,  with  numerous  duplicates.  The  number  di  separate 
.:«__  .,*  4.»._  □.ji..:..,^  library  is  about  five  thousand.  Other 
at  the  University  library,  Cambridge,  and 


at  the  Bodleian  library 

...-, _-it  collections  are  at  the  University  library, ' _^ 

the  John  Rylands  library,  Manchester,  the  latter  being  based 


famous  Althorp    library    formed    by    Earl   SpauxiU 
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IHDABA,  a  Zulu-Bantu  word,  formed  from  the  inflexional 
prefix  in  and  daba,  business,  news,  for  an  important  conference 
hetd  by  the  "  indunaa  "  orprincipal  men  of  the  Kaffir  (Zulu-Xosa) 
tribea  of  South  Africa.  Such  "  ind&bas  "  may  include  only  the 
"  indunas  "  of  a  particular  tribe,  or  may  be  held  with  the  repre- 
sentatives of  other  tribes  or  peoples. 

INDAZOLBS  (Benzopykazoles),  organic  substances  con- 
taining the  ring  system  f  J      [ /'^"'     The  parent  substance 

indasole,  CtHiNj,  was  obtained  by  E.  Fischer  {Ann.  1883,  221, 
p.  aSo)  by  heating  ortho-hydrazine  dnnamic  acid, 

It  has  also  been  obtained  by  heating  ortho-diazoaminotoluene 
withacetic  add  and  benzene  (F.  Heusler,  Ber.i  1891, 14.  P-  4*61). 

C«H'<n"n  NHC,H,-^'"'™'+'^'"'^" 
Itcry5tallizesinneedles(fromliotwater),whichmelt  at  146-5°  C. 
and  boil  at  aeg'-ayo"  C.  It  is  readily  soluble  in  hot  water, 
alcohol  and  dilute  hydrochloric  add.  Nitrous  acid  converts  it 
into  nitrosoindazole;  whilst  on  heating  with  the  alkyl  iodides 
it  is  converted  into  alkyl  indazoles. 

A  series  of  compounds  isomeric  with  these  alkyl  derivatives 
is  known,  and  can  be  considered  as  derived  from  the  ring  system 

2^-    These  isomers  are  called  isindasoles,  and  may 

be  prepared  by  the  reduction  of  the  nitroso- ortho-alky lamino- 
acetophenones  with  zinc  dust  and  water  or  acetic  add.  The 
indazoles  are  weak  bases,  which  crystallize  readily.  Phenyl 
indazole,  on  reduction  with  sodium  and  absolute  alcohol,  gives 
a  dihydro  derivative  (K.  L.  Paal,  Ber.,  iSgt,  24,  p.  963). 

For  other  derivativea.  see  E.  Fischer  and  J.  Tafel,  Ann.  1885,  227, 
P-3I4- 

INDEMNITY  (through  Fr.  indtmniti,  Lat,  indemnh,  free  from 
damagie  or  loss;  in-,  negative,  and  damnum,  loss),  ia  law,  an 
undertaking,  either  express  or  implied,  lo  compensate  another 
for  loss  or  damage,  or  tor  trouble  or  expense  incurred;  also  the 
sum  so  paid  (see  Contkact;  and  Insuhance;  Marine).  An 
act  of  indemnity  is  a  statute  passed  for  the  purpose  either  of 
relieving  persons  from  disabilities  and  penalties  to  which  they 
have  rendered  themselves  liable  or  to  mate  legal  transactions 
which,  when  they  took  place,  were  illegal.  An  act  or  bill  of 
indemnity  used  to  be  passed  every  session  by  the  English  par- 
liament for  the  relief  of  those  who  had  unwittingly  neglected  to 
qualify  themselves  in  certain  respects  for  the  holding  of  offices, 
&c.,  as,  for  example,  justices,  without  taking  the  necessary  oaths. 
The  Promissory  Oaths  Act  1868  rendered  this  unnecessary, 

INDEHE,  CiHb,  a  hydrocarbon  found  in  the  fraction  of  the 
coal  tar  distillate  boiling  between  176°  and  182°  C,  and  from 
which  it  may  be  extracted  by  means  of  its  picrate  (G.  Kramer, 
A.  Spilker,  Ber.,  1890,  23,  p.  3276).  It  may  also  be  obtained 
by  distilling  the  calcium  salt  of  hydrindene  carboxylic  acid, 
C«H4(CH,)iCH-C00H.  It  is  an  oil  which  boils  at  iTp-s"- 
180-5°,  andhasa  specific  gravity  I  ■04(1 5°  C).  Dilutenitricacid 
oxidizesit  to  phthahc  add,  and  sodium  reduces  it  in  alcoholic  solu- 
tion to  hydrindene,  C(Hio.  A.  v.  Baeyer  and  W.  H.  Perkin  {Ber., 
1884,  17,  p.  las)  by  the  action  of  sodiomalonic  ester  on  ortho- 
xylylene  bromide  obtained  a  hydrindene  dlcarboxylic  ester, 

this  ester  on  hydrolysis  yields  the  corre^Mnding  add,  which  on 
heating  loses  carbon  dioxide  and  gives  the  monocarbotylic 
add  of  hydrindene.  The  barium  salt  of  this  add,  when  heated, 
yields  indene  and  not  hydrindene,  hydrogen  being  liberated 
(W.  H.  Perkin,  Jour.  Chem.  Soc.,  1894,  65,  p.  aaS).  Indene 
vapour  when  passed  through  a  red  hot  tube  yields  chrysene. 
It  con)bines  with  nitrosyl  chloride  to  form  indene  nitrOsate 
(M.  Dennstedt  and  C.  Ahrens,  £«r.,  1S95,  iS,  p.  1331)  and  it 
reacts  with  benzaldehyde,  oxaUc  ester  and  formic  ester. 0. 
Thiele,  Ber.,  1900,  33,  p.  339S)- 


On  the  derivatives  of  indene  see  W.  v.  Miller,  Ber.,  1890,  33,  p. 
1S83;  Th.  Zincke,  Ber.,  1887,  30,  p.  2394,  1886,  19,  p.  3493;  and 
W.  Roaer  and  E.  HaaelboS,  Ann.,  18SS,  347,  p.  140. 

INDBHTURB  (through  0.  Fr.  endetfturt  irOm  a  legal  Latin 
term  indenlura,  indenture,  to  cut  into  teeth,  to  give  a  jagged 
edge,  in  modum  denlium,  like  teeth),  a  law  term  for  a  special 
form  of  deed  executed  between  two  or  more  parties,  and  having 
counterparts  or  copies  equal  to  the  number  of  parties.  These 
copies  were  all  drawn  on  one  piece  of  vellum  or  paper  divided 
by  a  toothed  or  "  indented  "  Hne.  The  copies  when  separated 
along  this  waved  lifie  could  then  be  identified  as  "  tallies  "  when 
brought  together.  Deeds  executed  by  one  party  only  had  a 
smooth  or  "  polled  "  edge,  whence  the  name  "  deed  poll."  By 
the  Real  Property  Act  1845,  §  5,  all  deeds  purporting  to  be 
"  indentures  "  have  the  efiect  of  an  "  indenture,"  even  though 
the  indented  line  be  absent.  The  name  "  chirograph  "  (Gr.  x*'Pi 
hand,  ypAibtip,  to  write)  was  also  early  applied  to  such  a  form 
of  deed,  and  the  word  itself  was  often  written  along  the  indented 
line  (seefurther  DEE[>and  Diplomatic).  The  term  '"indenture  " 
is  now  used  generally  of  any  sealed  agreement  between  two  or 
more  parties,  and  specifically  of  a  contract  of  apprenticeship, 
whence  the  phrase  "  to  take  up  one's  indentures,"  on  completion 
of  the  term,  and  also  of  a  contract  by  labourers  to  serve  in 
a  foreign  country  or  colony  (see  Coolie), 

INDEPBHDENCB.  a  dty  and  the  county-seat  of  Jackson 
county,  Missouri,  U.S.A.,  3  m.  S.  of  the  Missouri  river  and 
10  m.  E.  of  Kansas  City.  Pop.  (i8go)  6380,  (1900)  6974  (937 
negroes);  (1910)  9859,  The  dty  is  served  by  the  Missouri 
Pacific,  the  Chicago  &  Alton,  and  the  Kansas  City  Southern 
railways,  and  by  an  dectric  line  and  fine  boulevard  to  Kansas 
City.  It  is  situated  about  1000  ft.  above  Che  sea,  and  is  sur- 
rounded by  a  fertile  agricultural  district.  The  city  has  a  small 
public  square  (surrounding  the  court~house)  and  a  public  library, 
and  is  the  seat  of  St  Mary's  Academy,  under  the  control  of  the 
Sisters  of  Mercy.  Among  its  manufactures  are  farming  imple- 
ments, flour  and  lumber.  The  munidpality  owns  its  dectric 
lighting  plant.  Independence  was  laid  out  as  a  town  and  chosen 
as  the  county-seatin  1827, first  chartered  asadty  in  1849  and 
made  a  dty  of  the  third'class  in  1889.  About  1500  Mormons, 
attracted  by  the  "  revelation  '*  that  this  was  to  be  a  Zion, 
settled  in  and  about  Independence  in  1831  and  1832.  They 
contemplated  building  tbdr  chief  temple  about  i  m.  W.  of  the 
site  of  the  present  court  house,  but  in  1833  (partly  because 
they  invited  free  negroes  to  join  them)  were  expelled  by  the 
"  gentile  "  inhabitants  of  Independence.  In  1867  a  settlement 
of  about  150  Hedrickitea,  or  members  of  the  "  Church  of  Jesus 
Christ  "  (organized  in  Illinois  in  1835),  came  here  and  secretly 
bought  up  parts  of  the  "  Temple  Lot."  The  heirs  of  the  settlers 
of  1831-1833  conveyed  the,lotbydeed  to  the  Reorganized  Church 
of  Jesus  Christ  of  Latter  Day  Saints  (with  headquarters  at 
Lamoni,  Iowa),  which  brought  suit  against  the  Hedrickites, 
but  in  1894  the  U.S.  Circuit  Court  of  Appeals  dedded  the  case 
on  the  groimd  of  laches  in  favour  of  the  Hedrickites,  who  fifteen 
years  afterwards  had  nearly  died  out.  In  1867-1869  a  few 
families  belonging  to  the  Reorgaidzed  Church  of  Jesus  Christ 
of  Latter  Day  Saints  (monogamists)  settled  in  Independence, 
and  in  1908  thdr  church  here  had  about  2000  members.  Besides 
a  large  church  building,  they  have  here  a  printing  establishment, 
from  which  is  issued  the  weeMy  Zion' s  Ensign  (founded  in  1891), 
and  the  "Independence  Sanitarium"  (completed  in  1908). 
The  faithful  Mormons  still  look  to  Independence  as  the  Zion 
of  the  church.  In  1907  a  number  of  Mormons  from  Utah  settled 
here,  moving  the  headquarters  of  the  "  Central  States'  Mission  " 
from  Kansas  City  to  Independence,  and  founded  a  periodical 
called  Liahona,  tkt  Eider's  Journal.  From  about  i83r  to  1844, 
when  its  river  landing  was  destroyed  by  flood,  Independence  was 
the  headquarters  and  outfitting  point  of  the  extensive  caravan 
trains  lai  theSanta  F£,  Oregon  and  Old  Salt  Lake  trails.  During 
the  Civil  War  about  3ooFederab  under  Lieut. -Colonel  D.H.Buel, 
occupying  the  town,  were  captured  on  the  i6th  of  August  iS6a 
by  Colond  Hughes. in  com^iand  qf  1500.  Confederates,  and  on 
the  aind  of  October  1864  a.pait.of  Gei: 
.  ■  ■  ■  bigitfzed  by  V 
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Confederate  axmy  was  defeated  a  few  miks  E.  of  Independence 
by  General  Alfred  Pleasonton, 

INDEPEKDENCE,  DECLARATION  OF,  in  United  States 
history,  the  act  (or  document)  by  which  the  thirteen  original 
states  of  the  Union  broke  their  colonial  allegiance  to  Great  Britain 
in  1776.  The  coatioversy  preceding  the  wax  (see  Auekicak 
IkdependenCE,  War  oz)  gradually  shifted  from  one  primarily 
upon  economic  policy  to  one  upon  issues  of  pure  politics  and 
sovereignty,  and  the  acts  of  Congress,  as  viewed  to-day,  seem 
to  have  been  carrying  it,  from  the  beginning,  inevitably  into 
revolution;  but  there  was  a^iarently  no  general  and  conscious 
drift  toward  independence  until  near  the  close  of  1775.  The 
first  colony  to  give  official  countenance  to  separation  as  a  solution 
of  colonial  grievances  was  North  Carolina,  which,  on  the  lath  of 
April  1776,  authorized  its  delegates  in  Congress  to  join  with 
others  in  a.  declaration  to  that  end.  The  first  colony  to  instruct 
its  delegates  to  take  the  actual  initiative  was  Virginia,  in  accord- 
ance with  whose  instructions — voted  on  the  isth  of  May — 
Richard  Henry  Lee,  on  the  7th  of  June,  moved  a  resolution 
"  that  these  United  Colonies  are,  and  of  right  ought  to  be, 
free  and  independent  States."  John  Adams  of  Massachusetts 
seconded  the  motion.  The  conservatives  could  only  plead  the 
unpreparedness  of  public  opinion,  and  the  radicals  conceded 
delay  on  condition  that  a  committee  be  meanwhile  at  work  on 
a  declaration  "  to  the  efiect  of  the  said  .  .  .  resolution,"  to 
serve  as  a  preamble  thereto  when  adopted.  This  committee 
consisted  of  Thomas  Jefferson,  John  Adams,  Benjatniu  Franklin, 
Roger  Sherman  and  Robert  R.  Livingston.  To  JeSerson  the 
committee  entrusted  the  actual  preparation  of  the  paper.  On 
the  2nd  of  July,  by  a  vote  of  1 2  states — 10  voting  imanimously, 
New  York  not  voting,  and  Pennsylvania  and  Delaware  casting 
divided  ballots  (3  votes  in  the  negative) — Congress  adopted  the 
resolution  of  ind^>endence;  and  on  the  4th,  Jefferson's  "  De- 
claration." The  4th  has  always  been  the  day  celebrated;'  the 
decisive  act  of  the  and  being  quite  forgotten  in  the  memory  of 
the  day  on  which  that  act  was  publidied  to  the  world.  It  should 
also  be  noted  that  as  Congress  had  already,  on  the  6th  of 
December  1775,  formally  disavowed  allegiance  to  parliament, 
the  Declaration  recites  its  array  of  grievances  against  the  crown, 
and  breaks  allegiance  to  the  crown.  Moreover,  on  the  roth  of 
May  1776,  Congress  had  rea»nmended  to  the  people  of  the 
colonies  that  they  form  sudi  new  governments  as  their  repre- 
sentatives should  deran  desirable;  and  in  the  accompanying 
statement  of  causes,  formulated  on  the  1 5th  of  May,  had  deckred 
it  to  be  "  absolutely  irreconcilable  to  reason  and  good  conscience 
for  the  people  of  these  colonies  now  to  take  the  oaths  and  affirma- 
tions necessary  for  the  support  of  any  government  under  the 
crown  of  Great  Britain,"  whose  authority  ought  to  be  "  totally 
suppressed  "  and  taken  over  by  the  people — a  determination 
which,  as  John  Adams  said,  inevitably  involved  a  struggle  for 
absolute  ii^^wndence,  involving  as  it  did  the  extinguishment 
of  all  authority,  whether  trf  crown,  parliament  or  nation. 

Though  the  Declaration  reads  as;  "  In  Congress,  July  4,  1776. 
The  unanimous  Declaration  of  the  thirteen  united  States  of 
America,"  New  York's  adhesion  was  in  fact  not  voted  until  the 
0th,  nor  announced  to  Congress  until  the  isth — theDeciaration 
being  unanimous,  however,  when  it  was  ordered,  on  the  19th,  to 
be  engrossed  and  signed  under  the  above  title.*  Contrary  to  the 
inference  naturally  to  be  drawn  from  the  form  ot  the  document, 
no  signatures  were  attached  on  the  4th.  As  adopted  by  Con- 
gress, the  Declaration  differs  oaly  in  details  from  the  draft 
prepared  by  Jefferson;  censures  of  the  British  peopit  and  a  noble 
denunciation  of  slavery  were  omitted,  appeals  to  Providence 
were  inserted,  and  verbal  improvements  made  in  the  interest  of 
terseness  and  measured  statement.  The  document  is  fuU  of 
Jefferson's  fervent  spirit  and  personality,  and  its  ideals  were 
those  to  which  his  life  was  consecrated.  It  is  the  best  known 
and  the  noblest  of  American  state  papers.     Though  open  to 

■  "  Independence  Day  "  is  a  holiday  in  ^U  the  states  tad  territories 
of  the  United  States. 

'  As  read  before  the  army  meanwhile,  it  was  headed  "  In  Congress, 
July  4,  1776.  A  Declaration  by  the  representatives  of  the  United 
■"'•tta  of  America  in  General  Congress  assembled." 


controversy  on  some  issues  of  historical  fact,  not  flawless  in 
logic,  necessarily  partisan  in  tone  and  purpose,  it  is  a  justificatory 
preamble,  a  party  manifesto  and  appeal,  reasoned  enough  to 
carry  conviction,  fervent  enough  to  inspire  enthusiasm.  It 
mingles — as  in  all  the  controversy  of  the  time,  but  with  a  Uterary 
skill  and  pohtical  address  elsewhere  unrivalled— stale  disputation 
with  philosophy.  The  rights  of  man  lend  dignity  to  the  rights 
of  Englishmen,  and  the  broad  outlook  of  a  world-wide  appeal, 
and  the  elevation  of  noble  principles,  relieve  minute  criticisms 
of  an  administrative  system. 

Jefferson's  political  theory  was  that  of  Locke,  whose  words  the 
Declaration  echoes.  Uncritical  critics  have  repeated  John  Adams's 
assertion  that  its  arguments  were  hackneyed:  so  they  un- 
doubtedly were — in  Congress,  and  probably  Uttle  less  so  without, 
— but  that  is  certainly  pre-eminent  among  its  great  merits. 
As  Madison  said,  "  The  object  was  to  assert,  not  to  discover 
truths."  Others  have  echoed  Rufus  Choate's  phrase,  that  the 
Declaration  is  made  up  of  "  glittering  and  soimding  generalities 
of  natural  right."  In  truth,  its  long  array  of  "  facts  .  .  . 
submitted  to  a  candid  world  "  had  its  basis  in  the  whole  develop- 
ment of  the  relations  between  England  and  the  colonies;  every 
charge  had  point  in  a  definite  reference  to  historical  events, 
and  appealed  primarily  to  men's  reason;  but  the  history  is 
to-day  forgotten,  while  the  fanciful  ba^  of  the  "  compact " 
theory  does  not  appeal  to  a  later  age.  It  should  be  judged, 
however,  by  its  purpose  and  success  in  its  own  time.  The 
"  compact  "  theory  was  always  primarily  a  theory  of  political 
ethics,  a  revolutionary  theory,  and  from  the  early  middle  ages 
to  the  French  Revolution  it  worked  with  revolutionary  power. 
It  held  up  an  ideal.  Its  ideal  of  "  equality  "  was  not  realized 
in  America  in  t776 — nor  in  England  in  168S — but  no  man 
knew  this  better  than  Jefferson.  Locke  disclaimed  for  him  in 
1690'  the  shallower  misunderstandings  still  daily  put  upon  his 
words.  Both  Locke  and  Jefierson  wrote  simply  of  political 
equality,  political  freedom.  Even  within  this  hmitation,  the 
idealistic  formulas  of  both  were  at  variance  with  the  actual 
conditions  of  their  time.  The  variance  would  have  been  greater 
had  their  phrases  been  applied  as  humanitarian  formulas  to 
industrial  and  social  conditions.  The  Lockian  theory  fitted 
beautifully  the  question  of  colonial  dependence,  and  was  applied 
to  that  by  America  with  inexorable  logic;  it  fitted  the  question 
of  individual  pohtical  rights,  and  was  appUed  to  them  in  1776, 
but  not  in  i6go;  it  did  not  apply  to  non-political  conditions  of 
individual  liberty,  a  fact  reaUzed  by  many  at  the  time — and  it 
is  true  that  such  an  apphcatton  would  have  been  more  incon- 
sistent in  America  in  1776  as  regards  the  negroes  than  in  England  . 
in  i6go  as  regarded  freemen.  Beyond  this,  there  is  no  pertinence 
in  the  stricture  that  the  Declaration  is  made  up  of  glittering 
generahties  of  natural  right.  Its  influence  upon  American  legal 
and  constitutional  development  has  been  profound.  Locke,  says 
Leslie  Stephen,  popularized  "  a  convenient  formula  for  enforcing 
the  responsibiUty  of  governors  "—but  his  theories  were  those  of 
an  individual  philosopher — while  by  the  Declaration  a  state, 
for  the  first  time  in  history,  founded  its  life  on  democratic 
idealism,  pronouncing  governments  to  exist  for  securing  the 
happiness  of  the  people,  and  to  derive  their  just  powers  from 
the  consent  of  the  governed.  It  was  a  democratic  instrument, 
and  the  revolution  a  democratic  movement;  in  South  Carohna 
and  the  Middle  Colonies  particularly,  the  cause  of  independence 
was  bound  up  with  popular  movements  against  aristocratic 
elements.  Congress  was  fond  of  appeaUng  to  "  the  purest 
maxims  of  representation ";  it  sedulously  measured  public 
opinion;  took  no  great  step  without  an  explanatory  address 
to  the  country;  cast  its  influence  with  the  people  in  local 
struggles  as  far  as  it  could;  appealed  to  them  directly  over  the 
heads  of  conservative  assemblies;  and  in  general  stirred  up 
democracy.  The  Declaration  gave  the  people  recognitiwi 
equivalent  to  promises,  which,  as  fast  as  new  govenunents  were 
instituted,  were  converted  by  written  constitutions  into  rights, 
which  have  since  then  steadily  extended. 

'  Two  Treatises  of  Government,  No.  ii.  I  54.  m  tO^SK^abi'"?!^ 
virtue,  &c.  Digitizoc  by  > 
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The  ori^na)  parchment  of  the  Declaiation,  preserved  in  the 
Department  of  State  (from  1841  to  1877  in  the  Patent  Office,  once 
8  part  of  the  Department  of  State),  was  injured — the  injury  was 
almost  wholly  to  the  signatures — in  1823  by  the  preparation  of  a 
facsimile  coppei-plate,  and  since  1894,  when  it  was  already 
partly  illegible,  it  has  been  jealously  guarded  from  Ught  and  air. 
The  signers  were  as  follows;  John  Hancock  (1737-1793),  of 
Massachusetts,  president;  Button  Gwinnett  (c.  1732-1777), 
Lyman  HaU  (1725-1790),  George  Walton  (1740-1804),  of 
Georgia;  William  Hooper  (1741-1790),  Joseph  Hewes  (1730- 
'779)1  John  Penn  (1741-1788),  of  North  Carolina;  Edward 
Rutiedge  (1749-1800),  Thomas  Heyward,  Jr.  (1746-1809), 
Thomas  Lynch,  Jr.  (1749-1779),  Arthur  Middleton  (1742-1787), 
of  South  Carolina;  Samuel  Chase  (1741-1811),  William  Paca 
(1740-1799),  Thomas  Stone  (1743-1787),  Charles  Carroll  {1737- 
1832)  of  CarroUton,  of  Maryland;  George  Wythe  (1726-1806), 
Richard  Henry  Lee  (1732-1794),  Thomas  Jeflerson  (1743-1826), 
Benjamin  Harrison  (1740-1791),  ThomasNelson,Jr.(i738-i789), 
Francis  Lightfoot  Lee  (i  734-1797),  Carter  Braxton  (173&-1797); 
of  Virginia;  Robert  Morris  {1734-1806),  Benjamin  Rush  (1745- 
1813),  Benjamin  Franklin  (1706-1790),  John  Morton  (1714-1 777), 
George  Clymer  (1739-1813),  James  Smith  (c.  1719-1806),  George 
Taylor  (1716-1781),  James  Wilson  (1742-1798),  George  Ross 
(1730-1779),  of  Pennsylvama;  Caesar  Rodney  (1728-1784), 
George  Read  (1733-1798),  Thomas  McKean  (1734-1817),  of 
Delaware;  William  Floyd  (1734-1821),  Philip  Livingston 
(1716-1778),  Francis  Lewis  (1713-1803),  Lewis  Morris  (172&- 
1798),  of  New  York;  Richard  Stockton  (1730-1781),  John 
Witherspoon  (1722-1794),  Francis  Hopkinson  (1737-1791),  John 
Hart  (1708-1780),  Abraham  Clark  (i7!6-i794),  of  New  Jersey; 
Jo^ab  Bartlett  (1729-1795),  WiUiaJn  Whipple  (1730-1785), 
Matthew  Thornton  (1714-1803),  of  New  Hampshire;  Samuel 
Adams  (1722-1803),  John  Adams  (1735-1826),  Robert  Treat 
Paine  (1731-1814),  Elbridge  Gerry  (1744-1814),  of  Massa- 
chu^tts;  Stephen  Hopkins  (1707-1785),  William  Ellery  (1727- 
1820),  of  Rhode  Island;  Roger  Sherman  (1721-1793),  Samuel 
Huntington  (1732-1796),  William  Williams  (1731-1811),  Oliver 
Wolcott  (1726-1797),  of  Connecticut.  Not  all  the  men  who 
rendered  the  greatest  services  to  independence  were  in  Congress 
in  July  1776;  not  all  who  voted  for  the  Declaration  ever  signed 
it;  not  all  who  signed  it  were  members  when  it  was  adopted. 
The  greater  part  of  the  signatures  were  certainly  attached  on  the 
2nd  of  August;  but  at  least  six  were  attached  later.  With  one 
exception — that  of  Thomas  McKeaa,  present  on  tte  4th  of 
July  but  not  on  the  2nd  of  August,  and  permitted  to  sign  in 
1781 — all  were  added  before  printed  copies  with  names  attached 
were  first  authorized  by  Congress  for  public  circulation  in 
January  1777. 

See  H.  Friedenwald,  TTie  Declaraiion  of  Independence,  An  Inter- 
pretation and  an  Analysis  (New  York,  1904);  J.  H.  Hazleton,  The 
Dtdaralion  of  Independence:  its  History  (New  York,  1906);  M. 
Chamberiain,  John  Adams  .  .  .  ivitk  other  Essays  and  Addresses 
(BostoD.  189S),  containing,  "  The  Authentication  of  the  Dedaiatii 
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Amerioin  Bgviea,  vol.  163,  1896,  p.  i;  W.  F.  Dana  in  Harvard 
Law  Review,  vol.   la,   1900,  p.  319;  G.  E.  Ellis  in  J.  Winsor, 

Narrative  and  Critical  History  of  America,  vol.  vL  (Boston,  1888); 
R.  Frothingham,  Rise  of  the  RepuHic,  ch.  li.  (Boston,  1872).  There 
are  various  collected  editions  01  biographies  of  the  signers ;  probably 
the  beat  are  John  Sanderson's  Biography  of  Ike  Signers  of  the  Deflara- 
Hon  of  Independence  (7  vols.,  Philadelphia,  1823-1827],  and  William 
Brotherhead'9  Book  of  the  Signers  (Philadelphia,  i860,  new  ed., 
1875).  The  Declaration  itself  is  available  in  the  Revised  Statutes  of 
the  United  States  (1878),  and  many  other  places.  A  facsimile  of 
the  original  parchment  in  uninjured  condition  is  inserted  in  P. 
Faitx'a  AmerKon  Archives,  gth  series,  v<j.  i.  at  p.  1595  (Washington, 
1848).  The  reader  will  lind  it  interestii^  to  compare  a  study  of  the 
French  Declaration:  G.  Jellinek,  The  Declaraiion  of  the  Rights 
of  Man  and  of  Citizens  (New  York,  1901 ;  German  edition,  Leipzig, 
1895;  French  tranelalJOD  preferable  because  of  preface  of  Professor 
Lamande),  (F.  S.  P.) 

INDEPBHDBHTS,  in  religion,  a  name  used  in  the  17  th  century 
for  those  holding  to  the  autonomy  of  each  several  church  01 
congregation,   hence  otherwise  known  as   Congregationalists. 


Down  to  the  end  of  the  i8th  century  the  foimei  title  prevailed 
in  England,  though  not  in  America;  while  since  then  "  Cm- 
gregationalist "  has  obtained  generally  in  both,  (See  Con- 
grig  ationalisu.  ] 

INDEX,  a  word  that  may  be  understood  either  specially  as 
a  table  of  references  to  a  book  or,  more  generally,  as  an  indicator 
of  the  position  of  required  information  on  any  given  subject. 
According  to  classical  usage,  the  Latin  word  index  denoted  a 
discoverer,  discloser  oi  informer;  a  catalogue  or  list;  an 
inscription;  the  title  of  a  book;  and  the  fore  or  index-finger. 
Cicero  also  used  the  word  to  express  the  table  of  contents  to  a 
book,  and  explained  bis  meaning  by  the  Greek  form  syllabus. 
Shakespeare  uses  the  word  with  the  general  meaning  of  a  taUe 
of  contents  or  preface — thus  Nestor  says  ( TroUus  and  Creasida, 
■  3):- 

"  And  in  such  indexes,  although  small  pricks 

To  their  subsequent  volumes,  there  is  seen 

The  baby  figure  of  the  giant  mass." 

Table  was  the  usual  English  word,  and  index  was  not  thoroughly 
naturalized  until  the  beginning  of  the  17th  century,  and  even 
then  it  was  usual  to  explain  it  as  "index  or  table."  By  the 
present  English  usage,  according  to  which  the  word  "  table  " 
is  reserved  for  the  summary  of  the  contents  as  they  occur  in  a 
book,  and  the  word  "  index  "  for  the  arranged  analysis  of  the 
contents  for  the  purpose  of  detailed  reference,  we  obtain  an 
advantage  not  enjoyed  in  other  languages;  for  the  French  table 
is  used  for  both  kinds,  as  is  indice  in  Italian  and  Spanish.  There 
is  a  group  of  words  each  of  which  has  its  distinct  meaning  but 
finds  its  respective  place  under  the  general  heading  of  index 
work;  these  are  calendar,  catalogue,  digest,  inventory,  register, 
summary,  syllabus  and  table.'  The  value  of  indexes  was 
recognized  in  the  earliest  times,  and  many  old  books  have  full 
and  admirably  constructed  ones.  A  good  index  has  sometimes 
kept  a  dull  book  alive  by  reason  of  the  value  or  amusing  character 
of  its  contents.  Carlyle  referred  to  Prynne's  Sislrio-Mastix 
as  "  a  book  still  extant,  but  never  more  to  be  read  by  mortal "; 
but  the  index  must  have  given  amusement  to  many  from  the 
curious  character  of  its  entries,  and  Attorney- General  Noy 
particularly  alluded  to  it  in  his  speech  at  Prynne's  trial.  Indexes 
have  sometimes  been  used  as  vehicles  of  satire,  and  the  witty 
Dr  William  King  was  the  first  to  use  them  as  a  weapon  of  attack. 
His  earliest  essay  in  this  field  was  the  index  added  to  the  second 
edition  of  the  Hon.  Charles  Boyle's  attack  upon  Bentley's 
Dissertation  on  the  Epistles  of  Phalaris  (1698). 

To  serve  its  purpose  well,  an  index  to  a  book  must  be  compiled 
with  care,  the  references  being  placed  under  the  heading  that 
the  reader  is  most  likely  to  seek.  An  index  should  be  one  and 
indivisible,  and  not  broken  up  into  several  alphabets;  thus 
every  work,  whether  in  one  or  more  volumes,  ought  to  have  its 
complete  index.  The  mode  of  arrangement  calls  for  special 
attention;  this  may  be  either  chronological,  alphabetical  or 
according  to  classes,  but  great  confusion  will  be  caused  by  uniting 
the  three  systems.  The  alphabetical  arrangement  is  so  simple, 
convenient  and  easily  understood  that  it  has  naturally  super- 
seded the  other  forms,  save  in  some  exceptional  cases.  Much 
of  the  value  of  an  index  depends  upon  the  mode  in  which  it  is 
printed,  and  every  endeavour  should  be  made  to  set  it  out  with 
clearness.  In  old  indexes  the  indexed  word  was  not  brought  to 
the  front,  but  was  left  in  its  place  in  the  sentence,  so  that  the 
alphabetical  order  was  not  made  perceptible  to  the  eye.  There 
are  few  points  in  which  the  printer  is  more  likely  to  go  wrong 
than  in  tlie  use  of  marks  of  repetition,  and  many  otherwise  good 
indexes  are  full  of  the  most  perplexing  cases  of  misappUcalion 
in  this  respect.  The  oft-quoted  instance. 
Mill  on  Liberty 

on  the  Floss 

actually  occurred  in  a  catalogue.    But  in  modem  times  there 

'Another  old  word  occasionally  used  in  the  sense  of  an  index  is 
"  pye."  SirT.  DufFus  Hardy,  in  some  observations  on  the  derivation 
of  the  word  "  Pye-Book  "  (which  most  probably  comes  from  the  Latin 
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has  been  a  great  advance  in  the  art  of  indexing,  especially  since 
the  foundation  in  1877  in  England  of  the  Index  Society;  and 
the  growth  of  great  libraries  has  given  a  stimtUus  to  this  method 
of  making  it  easy  for  readers  and  researchers  to  find  a  ready 
reference  to  the  facts  or  discussions  they  require.  Not  only  has 
it  become  almost  a  sine  qua  mm  that  any  good  book  must  have 
its  own  index,  but  the  art  of  indexing  has  been  applied  to  those 
books  which  are  really  collections  of  books  (such  as  the  Encyclo- 
paedia Britannica),  to  a  great  newspaper  like  the  London  Times, 
and  to  the  cataloguing  of  great  libraries  themselves.  The  work 
in  these  more  elaborate  cases  has  been  enormously  facilitated  by 
the  modem  devices  by  means  of  which  separate  cards  are  used, 
arranged  in  drawers  and  cases,  American  enterprise  in  this 
direction  having  led  the  way.  And  the  value  of  the  work  done 
in  this  respect  by  the  Congres^nal  Library  at  Washington, 
the  British  Museum  and  the  London  Library  (notably  by  its 
Subject  Index  published  in  1909)  cannot  well  be  exaggerated. 
(See  also  Bibliography). 

There  are  numerous  books  on  Indexing,  but  the  beat  for  any  one 
who  wants  to  get  a  general  idea  is  H.  B.  Wbeatley'a  How  to  make  an 
Index  (1902). 

INDEX  UBRORUH  PROHIBITORUH,  the  tide  of  the  official 
list  of  those  books  which  on  doctrinal  or  moral  grounds  the 
Roman  Catholic  Church  authoritatively  forbids  the  members  of 
her  communion  to  read  or  to  possess,  irrespective  of  works 
forbidden  by  the  general  rules  on  the  subject.  Most  govern- 
ments, whether  civil  or  ecclesiastical,  have  at  all  times  in  one 
way  or  another  acted  on  the  general  principle  that  some  control 
may  and  ought  to  be  exercised  over  the  literature  circulated 
among  those  under  their  jurisdiction.  If  we  set  aside  the 
heretical  books  condenmed  by  the  early  councils,  the  earliest 
known  instance  of  a  list  of  proscribed  books  being  issued  with 
the  authority  of  a  bishop  of  Rome  is  the  NoHtia  librorvm  apocry- 
phorum  qui  mm  recipiunlur,  the  first  redaction  of  whi<ji,  by 
Pope  Gelasius  (494),  was  subsequently  amplified  on  several 
occasions.  The  document  is  for  the  most  part  an  enumeration 
of  such  apocryphal  works  as  by  their  titles  might  be  supposed 
to  be  part  of  Holy  Scripture  (the  "  Acts  "  of  Philip,  Thomas 
and  Peter,  and  the  Gospels  of  Thaddaeus,  Matthias,  Peter, 
James  the  l.ess  and  others).'  Subsequent  pontiSs  continued  to 
exhort  the  episcopate  and  the  whole  body  of  the  faithful  to  be 
on  their  guard  against  heretical  writings,  whether  old  or  new; 
and  one  of  the  functions  of  the  Inquisition  when  it  was  estab- 
lished  was  to  elerdse  a  rigid  censorship  over  books  put  in  circula- 
tion. The  majority  of  the  condemnations  were  at  that  time  of  a 
specially  theological  character.  With  the  discovery  of  the  art 
of  printing,  and  the  wide  and  cheap  difiusion  of  all  sorts  of  books 
which  ensued,  the  need  for  new  precautions  against  heresy  and 
immorality  in  literature  made  itself  felt,  and  more  than  one 
pope  (Sixtus  IV,  in  1479  and  Alexander  VI.  in  1501)  gave 
special  directions  to  the  archbishops  of  Cologne,  Mainz,  Trier 
and  Magdeburg  regarding  the  growing  abuses  of  the  printing 
press;  in  151 5  the  Lateran  council  formulated  the  decree  De 
Impressione  Librorum,  which  required  that  no  work  should  be 
printed  without  previous  examination  by  the  proper  ecclesiastical 
authority,  the  penalty  of  unlicensed  printing  being  excommunica- 
tion of  the  culprit,  and  confiscation  and  destruction  of  the  books. 
The  cotmcil  of  Trent  in  its  fourth  session,  8th  Aprfl  1546,  forbade 
the  sale  or  possession  of  any  anonymous  religious  book  which 
bad  not  previously  been  seen  and  approved  by  the  ordinary; 
in  the  same  year  the  univer^ty  of  Louvain,  at  the  command 
of  Charles  V.,  prepared  an  "  Index  "  of  pernicious  and  forbidden 
books,  a  second  edition  of  which  appeared  in  1550.  In  1557, 
and  ag^n  in  r559.  Pope  Paul  IV.,  through  the  Inquisition  at 
Rome,  published  what  may  be  regarded  as  the  first  Roman 
Index  in  the  modem  ecclesiastical  use  of  that  term  {Index 
auct^rum  et  librorum  qui  ianquam  haerefici  aut  suspecfi  avi 
pervtrsi  ah  Officio  S.  R.  Inqitiiitionis  reprobantur  et  in  universe 
Ckfittiana  republica  interdicmUur).     In  this  we  find  the  three 

'Hardouin,  Cone.  ii.  940;  Labbd,  Cone.  ii.  93e'94i.  The  whofe 
doeumeot  has  also  been  reprinted  in  Smith's  Dia.  of  Chr,  AnHq., 
art.  "  Prohibited  flodtfc"  . 


classes  which  were  to  be  maintained  in  the  Trent  Index: 
authors  condemned  with  all  their  writings;  prohibited .  books, 
the  authors  of  which  are  known;  pernicious  books  by  anonymous 
authors.  An  excessively  severe  general  condemnation  was 
applied  to  all  anonymous  books  published  since  1519;  and  a 
list  of  sixty-two  printers  of  heretical  books  was  appended. 
Thisexcessive  rigour  was  mitigated  in  1561,  At  the  1 8th  session 
of  the  council  of  Trent  (36th  February  1562),  in  consideration 
of  the  great  increase  in  the  number  of  suspect  and  pernicious 
books,^nd  also  of  the  inefiicacy  of  the  many  previous  "  censures  " 
which  had  proceeded  from  the  provinces  and  from  Rome  itself, 
eighteen  fathers  with  a  certain  number  of  theologians  were 
appointed  to  inquire  into  these  "  censures,"  and  to  consider 
what  ought  to  be  done  in  the  circumstances.  At  the  35th  session 
(4lh  December  1563)  this  committee  of  the  council  was  reported 
to  have  completed  its  work,  but  as  the  subject  did  not  seem 
(on  account  of  the  great  number  and  variety  of  the  books)  to 
admit  of  being  properly  discussed  by  the  council,  the  result 
of  its  labours  was  handed  over  to  the  pope  (Pius  IV.)  to  deal  with 
as  he  should  think  proper.  In  the  following  March  accordingly 
were  published,  with  papal  approval,  the  Index  librorum  prohibi- 
torum,  which  continued  to  be  reprinted  and  brought  down  to 
date,  and  the  "  Ten  Rules  "  which,  supplemented  and  explained 
by  Clement  Vlll.,  Sirtus  V.,  Alexander  VII.,  and  finally  by 
Benedict  XIV.  (loth  July  1753),  regulated  the  matter  until  the 
pontificate  of  Leo  XIII.  The  business  of  condemning  pernicious 
books  and  of  correcting  the  Index  to  date  has  been  since  the 
time  of  Pope  Sixtus  V.  in  the  hands  of  the  "  Congregation  of 
the  Index,"  which  consists  of  several  cardinals,  one  of  whom 
is  the  prefect,  and  more  or  less  numerous  "  consultots " 
and  "  examiners  of  books,"  An  attempt  has  been  made  to 
publish  separately  the  Index  Librorum  Expurgandorum  or  Expm- 
galorius,  a  catalogue  of  the  works  which  may  be  read  after  the 
deletion  or  amending  of  specified  passages;  but  this  was  soon 
abandoned. 

With  the  alteration  of  social  conditions,  howevCT,  the  Rules 
of  Trent  ceased  to  be  entirely  applicable.  Their  application 
to  publications  which  had  no  concern  with  morals  or  religicm 
was  no  longer  conceivable;  and,  finally,  the  penalties  called  for 
modification.  Already,  at  the  Vatican  Council,  several  bishops 
had  submitted  requests  for  a  reform  of  the  Index,  but  the  Council 
was  not  able  to  deal  with  the  question.  The  reform  was  accom- 
plished by  LeoXni.,  who,  on  the  35th  of  January  1897,  published 
the  constitution  Officiorum,  in  49  articles.  In  this  constitution, 
although  the  writings  of  heretics  in  support  of  heresy  are  con- 
demned as  before  (No.  i),  those  of  their  books  which  contain 
nothing  against  Catholic  doctrine  or  which  treat  other  subjects 
are  permitted  (Nos.  a-3).  Editions  of  the  text  of  the  Scriptures 
are  permitted  for  purposes  of  study;  translations  of  the  Bible 
into  the  vulgar  tongue  have  to  be  approved,  while  those  published 
by  non-Catholics  are  permitted  for  the  use  of  scholars  (Nos.  5-8). 
Obscene  books  are  forbidden;  the  classics,  however,  are  author- 
ized for  educational  purposes  (Nos.  Q-io).  Articles  ir-14  forbid 
books  which  outrage  God  and  sacred  things,  books  which 
propagate  magic  and  superstition,  and  books  which  are  pemicioiB 
to  society.  The  ecclesiastical  laws  relating  to  sacred  imaged 
to  indulgences,  and  to  liturgical  books  and  books  of  devotion  are 
maintained  (Nos.  15-30).  Articles  ar-aa  condemn  immoral 
and  irreligious  newspapers,  and  forbid  writers  to  contribute  to 
them.  Articles  33-36  deal  with  permissions  to  read  prohibited 
books;  these  are  given  by  the  bishop  in  particular  cases,  and 
in  the  ordinary  course  by  the  Congregation  of  the  Index.  In 
the  second  part  of  the  constitution  the  pope  deals  with  the 
censorship  of  books.  After  indicating  the  official  publications 
for  which  the  authorization  of  the  divers  Roman  congregations 
is  required,  he  goes  on  to  say  that  the  others  are  amenable  to  the 
ordinary  of  the  editor  and,  in  the  case  of  regulars,  to  their 
superior  (Nos.  30-37),  The  examination  of  the  books  is  entrusted 
to  censors,  who  have  to  study  them  without  prejudice;  if  their 
report  is  favourable,  the  bishop  gives  .the  imjprintah^  (fJos. 
38-40).  All  books  concerned  with  the . religious  sciences  and 
with  ethics  ale  submitted  to  pr^imiaary  c 
Digitizoc  byA 
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addition  to  this  ecclesiastics  have  to  obtain  a.  personal  authoriza- 
tion for  all  their  books  and  for  the  acceptance  of  the  editorship 
of  a  periodical  (Nos.  41-43).  The  penalty  of  excommunication 
ipso  facto  is  only  maintained  for  reading  books  written  by 
heretics  or  apostates  in  defence  of  heresy,  or  books  condemned 
by  name  under  pain  of  excommunication  by  pontifical  letters 
(not  by  decrees  of  the  Index).  By  the  same  constitu- 
tion Leo  XIII.  ordered  the  revision  of  the  catalogue  of  the  Index. 
The  new  Index,  which  omits  works  anterior  to  1600  as  well  as  a 
great  number  of  others  included  in  the  old  catalogue,  appeared 
in  jgoo.  The  encyclical  Pascmdi  of  Gius  X.  (8th  September 
1907)  made  it  obligatory  for  periodicals  amenable  to  the 
ecclesiastical  authority  to  be  submitted  to  a  censor,  who  sub- 
sequently makes  useful  observations.  The  legislation  of  Leo 
XIII.  resulted  in  the  better  observance  of  the  rules  for  the  publi- 
cation of  books,  but  apparently  did  not  modify  the  practice  as  re- 
gards the  reading  of  prohibited  books.  It  is  to  be  regretted 
that  the  catalogue  does  not  discriminate  among  the  prohibited 
works  according  to  the  motive  of  their  condemnation  and  the 
danger  ascribed  to  reading  them.  The  tendency  of  the  practice 
among  Catholics  at  large  is  to  reduce  these  condemnations  to 
the  proportions  of  the  moral  law. 

See  H.  Reuach,  Dtr  Index  der  verbotenen  B'dcher  (Bonn,  1883); 
A.  Arndt,  De  Libris  prokibilis  eommentarii  (Ratisbon,  1895);  A. 
Boudinhon,  La  NouveUe  Ligislation  de  I'index  (Paris,  1899);  J. 
Hilgers,  Der  Index  der  verboUnen  BUcker  (Freiburg  in  B.,  1904) ; 
A.  Vermeersch,  De  prohibiliont  et  censura  librontm  (Toumai,  1907}; 
T.  Hurley,  Commentary  on  ^  Present  Index  LegistaUon  (Dublin, 
1908).  (A.  Bo.-) 

INDIA,!  a  great  country  and  empire  of  Asia  under  British 
rule,  inhabited  by  a  congeries  of  different  races,  speaking  upwards 
of  fiJEty  different  languages.  The  whole  Indian  empire,  includ- 
ing Burma,  has  an  area  of  1,766,000  sq.  m.,  and  a  population 
of  394  million  inhabitants,  being  about  equal  to  the  area 
and  population  of  the  whole  of  Europe  without  Russia.  The 
population  more  than  doubles  Gibbon's  estimate  of  i  so 
mUUons  for  all  the  races  and  nations  which  obeyed  imperial 
Rome. 

The  natives  of  India  can  scarcely  be  said  to  have  a  word  of 
their  own  by  which  to  express  their  common  country.  In 
Sanskrit,  it  would  be  called  "  Bharata-varsha,"  from  Bbarata, 
a  legendary  monarch  of  the  Lunar  line;  but  Sanskrit  is  no 
more  the  vernacular  of  India  than  Latin  is  of  Europe.  The 
name  "  Hindustan,"  which  was  at  one  time  adopted  by  European 
geographers,  is  of  Persian  origin,  meaning  "the  land  of  the 
Hindus,"  as  Afghanistan  means  "the  land  of  the  Afghans." 
Accordiig  to  native  usage,  however,  "  Hindustan  "  is  limited 
either  to  that  portion  of  the  peninsula  lying  north  of  the  Vindhya 
mountains,  or  yet  more  stricdy  to  the  upper  basin  of  the  Ganges 
where  Hindi  is  the  spoken  language.  The  "  East  Indies,"  as 
opposed  to  the  "  West  Indies,"  is  an  old-fashioned  and  in- 
accurate phrase,  dating  from  the  dawn  of  maritime  discovery, 
and  still  Hngering  in  certain  parliamentary  papers.  "  India," 
the  abstract  form  of  a  word  derived  through  the  Greeks  from 
the  Persidzed  form  of  the  Sanskrit  sindhu,  a  "  river,"  pre- 
eminently the  Indus,  has  become  familiar  since  the  British 
acquired  the  country,  and  is  now  officially  recogniEed  in  the 
imperial  title  of  the  sovereign. 

The  Country 
India,  as  thus  defined,  is  the  middle  of  the  three  irregularly 
shaped  peninsulas  which  jut  out  southwards  from  the  mainland 

of  Asia,  thus  corresponding  roughly  to  the  peninsula 
^^  of  Italy  in  the  map  of  Europe.     Its  form  is  that  of  a 

thaf.        great  triangle,  with  its  base  resting  upon  the  Himalayan 

range  and  its  apex  running  far  into  the  ocean.  The 
chief  part  of  its  western  side  is  washed  by  the  Arabian  Sea,  and 
the  chief  part  of  its  eastern  side  by  the  Bay  of  Bengal.  It  extends 
from  the  8th  to  the  37th  degree  of  north  latitude,  that  is  to  say, 
from  the  hottest  regions  of  the  equator  to  far  within  the  temperate 

■  The  spellii^  throughout  a&  the  articles  dealing  with  India  is 
that  adopted  by  the  government  of  India,  modified  in  special 
'-"• "■'■'i  deference  to  long-established  use^. 


zone.  The  capital,  Calcutta,  lies  in  88°  E.,  so  that  when  the  sun 
sets  at  six  o'clock  there,  it  is  just  past  mid-day  in  England  and 
early  morning  in  New  York.  The  length  of  India  from  north  to 
south,  and  its  greatest  breadth  from  east  to  west,  are  both  about 
1900  m.;  but  the  triangle  tapers  with  a  pear-shaped  curve  to  a 
point  at  Cape  Comorin,  its  southern  extremity.  To  this  compact 
dominion  the  Britbh  have  added  Burma,  the  strip  of  country 
on  the  eastern  shores  of  the  Bay  of  Beng^d.  But  on  the  other 
hand  the  adjacent  island  °^  Ceylon  has  been  administratively 
severed  and  placed  under  the  Colonial  Office.  Two  groups  of 
islands  in  the  Bay  of  Bengal,  the  Andamans  and  the  Micobars; 
one  group  in  the  Arabian  Sea,  the  Laccadives;  and  the  outlying 
station  of  Aden  at  the  mouth  of  the  Red  Sea,  with  Perim,  and 
protectorates  over  the  island  of  Sokotra,  along  the  southern 
coast  of  Arabia  and  in  the  Persian  Gulf,  areall  politically  included 
within  the  Indian  empire;  while  on  the  coast  of  the  peninsula- 
itself,  Portuguese  and  French  settlements  break  at  intervals 
the  continuous   line  of   British   territory. 

India  is  shut  oS  irota  the  reet  of  Asia  on  the  north  by  a  vast 
mountainous  region,  known  in  the  aggregate  as  the  Himalayas,  amid 
which  lie  the  independent  states  of  Nejial  and  Bhutan,  B<iiia4- 
with  the  great  table-land  of  Tibet  behmd.     The  native       griem. 

frincipaKty  of  Kashmir  occupies  the  north-western  angle  of 
ndia.    At  this  north-western  angle  (in  35°  N.,  74°  E.)  the  mountains 
curve  southwards,  and  India  is  separated  by  tlie  well-marked  ranges 
of  the  Safed  Koh  and  Suliman  from  Afghanistan ;  and  by  a  southern 
of  lower  hills  from  Baluchistan.     Still  farther  south- 


■line  of  the  Bay  of  Bengal  forms  the  main  part  of  its  e 
boundarv.  But  on  the  north-east,  as  on  the  north-west,  India  has 
again  a  land  frontier.  The  Himalayan  ranges  at  the  north-eastern 
angle  (in  about  28°  N.,  97"  E.)  throw  off  spurs  and  chains  to  the 
Bouth-east,  which  separate  Eastern  Bengal  from  Assam  and  Burma. 
Stretching  south-eaatwarda  from  the  delta  of  the  Irrawaddy.  a  con- 
fused succession  of  little  explored  ranges  separates  the  Burmese 
division  of  Tenasserim  from  the  native  kingdom  of  Siam.  The 
boundary  line  runs  down  to  Point  Victoria  at  the  extremity  of 
Tenasserim  (9°  59'  N.,  98°  33'  E.),  following  in  a  somewhat  rough 
manner  the  watershed  between  the  rivers  of  the  British  territory  on 
the  west  and  of  Siam  on  the  east. 

The  empire  included  within  these  boundaries  is  rich  in  varieties 
of  scenery  and  climate,  from  the  hi^est  mountains  in  the  world  to 
vast  river  deltas  raised  only  a  few  inches  above  the  level  Tbm 
of  the  sea.  It  practicallv  forms  a  continent  rather  than  nikiaB. 
a  country.  But  if  we  could  look  down  on  the  whole  from 
a  balloon,  we  should  find  that  India  (apart  from  Burma,  for  which 
see  the  separate  article)  connsts  of  three  separate  and  well-defined 


anges,  the  loftiest  in  the  world.  They  are  the  Enwdus 
of  Ptfdemy  (among  other  names),  and  extend  in  the  shape 
of  a  scimitar,  with  its  ec^  facing  southwards,  for  a  dis- 
tance of  1500  m.  along  the  northern  frontier  of  India.  At  the  north- 
eastern anele  of  that  frontier,  the  Dihang  river,  the  connecting  link 
between  the  Tsanpo  of  Tibet  and  the  Brahmaputra  of  Assam, 
bursts  through  the  main  axis  of  the  range.  At  the  opposite  or  north- 
western anglci  the  Indus  in  like  manner  pierces  the  Himalaj'as,  and 
turns  southwards  on  its  course  through  the  Punjab.  Tnis  wild 
region  is  in  many  parts  impenetrable  to  man,  and  nowhere  yields  a 
passage  for  a  modem  army.  Ancient  and  well-known  trade  routes 
exist,  Dv  means  of  which  merchandise  from  the  Punjab  finds  its  way 
over  lieights  of  18, 000  ft.  into  Eastern  Turkestan  and  Tibet.  The 
MuEtagh  (Snowy  Mountain),  the Karakoram  (Black  Mountain),  and 
the  Cbangchenmo  are  the  most  famous  of  these  passes. 

The  Himalayas  not  only  form  a  double  wall  along  ,the  north  of 
India,  but  at  both  their  eastern  and  western  extremities  send  out 
ranges  to  the  south,  which  protect  its  north-eastern  and  north- 
western frontiers.  On  the  north-east,  those  offshoots,  under  the 
name  of  the  Naga  and  Patkoi  mountains,  &c.,  form  a  barrier  between 
the  civilized  districts  of  Assam  and  the  wild  tribes  of  Upper  Burma. 
On  the  opposite  or  north-western  frontier  of  India,  the  mountainous 
offshoots  run  down  the  entire  length  of  the  British  boundaries  from 
the  Himalayas  to  the  sea.  As  tfcy  proceed  southwards,  their  best 
marked  ranges  are  in  turn  known  as  the  Safed  Koh,  the  Suliman 
and  the  Hala  mountains.  These  massive  barriers  have  peaks  of 
great  height,  culminating  in  the  Takht-i-Sultman  or  Throne  of 
Solomon,  11,317  ft.  above  the  levd  of  the  sea.  But  the  mountain 
wail  is  pierced  at  the  comer  where  it  strikes  southwards  from  the 
Himalayas  by  an  opening  through  which  the  Kabul  river  flows  into  . 
India.  An  adjacent  open ing,  the  Khytwr  Pass,  the  Kurram  Pass 
to  the  south  of  it,  the  Gomal  Pass  near  Dera  Ismail  Khan_^the  Tochi 
Pass  between  the  two  last-named,  aUd  the  f  •      •> 
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mill  (ttrtlivr  M>iilh,  furnlih  the  aateway*  between  India  and  Afghan- 
Uhin,  TIm-  Hulit,  Hrahul  and  Pab  mountuinii,  forming  the  aouthern 
hilly  nlTNliuuia  between  India  and  Baluchiican,  have  a  much  leu 
eirvutiitn, 

Tlif  wide  pklni  wairrwl  by  the  Himalayan  riven  form  the  second 
u{  thp  three  rrtilonii  Into  whlrh  we  have  divided  India.  They  extend 
^^^  fnini  the  Iluv  of  Hengal  on  the  ea«t  to  the  Afghan  frontier 

"•r"  and  the  Aroliian  Sea  on  the  went,  and  nintaln  the  richest 

'™'"  anil  nmiil  deniH'ly  crowded  provincct  of  the  empire.    One 

M-t  (if  Invudcra  uflir  anntner  han  from  prehinturic  times  entered 
hv  Ihe  iW'wii  lit  Ihrir  eu«lern  and  north- western  fronlierB.  They 
fijlliiwwf  iht-  (■(uirneii  of  the  rivem,  and  pushed  the  earlier  comers 
wmthwunls  iH'fore  them  toward*  the  sea.  About  167  millions  of 
|iiii|ile  now  live  on  and  nround  thme  river  plains,  in  the  provinces 
Kniiwn  us  ilie  1iruienuni-itovernarshi|i  of  Bungol,  Kustern  Bengal  and 
A»wini,  the  lluitetl  I'ruvlnces,  the  Punjab,  Sind,  Rajputana  and 
iilhrr  native  stales. 

The  vuMi  level  irart  which  thua  eoven  northern  India  Is  watered 
liy  three  disijnet  river  syatema.  One  of  thete  *^stema  talce*  ita  rise 
Kf^ff  in  the  hollow  lniii)[l>  beyond  the  Hmiulayas,  and  issues 
.  .^_.  thrtuii[h  their  weWern  ninic's  U]>on  the  Punjab  as  the 
tyimmm.  jiutlefund  Indus,  The  sci-iiiul  of  the  three  river  systema 
nlwi  takes  its  rise  tteyond  the  double  wnll  of  the  Himulayaa,  nut  very 
far  fion)  the  Kiiirt'es  of  the  Indus  and  the  Sutlej.  It  turns,  however, 
almint  due  east  Instead  of  west,  enters  India  at  the  emttern  extremity 
of  (he  IlimalaviiH,  and  tteeomes  the  tirahniaputm  u(  bJiMern  Bengal 
and  AsMiii,  T hew  rlwrs  eollei't  the  drainage  of  the  northern  slopes 
of  the  IlimalayaKi  and  convey  it,  by  lon^  and  tortuous  although 
opiMislte  (unies,  Into  Imlin.  Indcetl,  the  special  feature  of  the 
Himaluyas  U  that  they  wild  down  the  rainFnll  from  their  northern  a% 
well  as  from  their  ainithern  slopes  to  the  Indian  pliilns.  The  third 
rt\'e<'  system  of  luirlhern  India  receix'cs  the  drainage  of  their  southern 
iJo)H's,  and  ex'enttially  uniir*  into  the  miHht>'  stream  o(  the  Ganges. 
Ill  this  Wity  the  Tuiufall,  alike  from  the  mirthcm  and  southern  slopes 
ol  lite  llinuilavas,  iwum  down  into  the  ri\'er  plains  of  Bengal. 

riw  third  division  tkf  India  e(»n|»i>ea  the  threes-sided  table-land 
which  iMnTM  the  luuthern  half  ur  mure  strictly  peninsular  portion 
of  India,  This  tract,  known  in  ancient  times  as  the 
IVvan  (I^kshin),  literally  "  the  rieht  hand  or  south," 
omuiriiiea  the  IViiirall'iwineMandtierar.  the  presidencies 
of  Niadras  and  Itonibny,  and  the  tenituries  of  H>'derabad. 

,id  olhrr  feuiUittkr\'  atate«.     It  had  in  i^ot  an  asf[rei{ate 

|i>ii>ul<ititm  of  alHuit  iui,i  milliitn*. 

Vhe  uoiihern  skle  n-«ts  on  cunfiiwd  ntnse*.  ninning  with  a  j^neral 
ilirvclionol  MM  10  'is'e^t,  and  known  in  theajsrefratens  the  Vindhya 
KHHinuin*.  The  \'iniih>rt»,  however,  are  made  up  of  se\-eral  distinct 
hdl  !>\  Mem*.  'I'wu  sacreil  (MMka  )iuard  the  Aanks  m  the  enreme  east 
ami  wm,  with  a  mkw^mom  of  raiwes  stceK'hing  800  m.  between. 
At  ike  we«t«ra  extremity,  Mount  Abu,  famous  for  its  exquisite  Jain 


My.; 


etiM.  MtHint  I'anuiiMih— tike  Mount  Abu  on  the  extreme  «v«t. 
Mi'trvl  <^>  Jiiw  rile* — riiwa  to  44O11  Ti.  aNi\-e  the  le\'el  of  the  Gai^retie 
(jktin*.  rtve  variima  niiiK<v  of  the  \'tRdh>'as,  from  1500  to  o^'eT 
iu»>  ft.  hicK,  f\«in,  a*  it  were,  the  rxwthem  wall  ana  buttresses 
<iihK-h  «ii|H>«wt  the  t,vntral  table-land.  Tkou^h  now  oiemd  bv  road 
and  railway,  they  MmhI  in  foratCf  timtsasa  barrier  of  mountain  and 
iiinjlW  b«'t»wn  nonWnt  ami  southern  India,  and  forraed  one  of  the 
«tuui  oiuiructtiin*  i<»  wvklinx  the  whole  into  an  empiir.  Tbey 
^tintist  III  va*i  mait^e*  of  foR«t».  rii^es  and  peaks,  farokea  b>- 
<^lt«\-«it\l  valle\  »  and  btviad  Wsh-lvinj  plains. 

llw  ithee  t»xi  siiW  tH  ihe  elevated  »»uthe«  tiianfle  we  known 
a*  the  K>>!>trrM  aitd  Western  Ghat*.  ll»e«e  start  smithw«Tds  from 
^^^^  ihe  e«*te<ti  and  wevtrra  extremities  of  ibe  \u>dh\'a 
»>3i<em.  and  ntn  ak»«  the  tttstent  aad  wcoicrs  «Msts  of 
11«e  (-'astern  (.'hats  Mtetek  in  fraKwettiaiy  spun  and  nkoccs 


iiaiy  spun 
*  the  Madia*  piv«ivW«cy.  here  and  there  iwcedinj  inland  and 
WxiiNt  b(^>*kl  Vrtel  tr^'l*  be<w«im  their  base  aad  the  coast.  The 
Wrati**  *.'tlMts  tvwm  IV  s"*'  »««-w»U  0*  the  Bombay  pressdeocA-. 
wtih  <,tuly  a  itaintw  *ini>  t>e<«««a  them  aod  the  riawe.  la  many 
(XMis  ihiiA'  n*e  in  maijniik.'Vtti  p(Wi^-ew  ami  kwdlaMk  out  of  the 
sVMu.  aud  tiulj  >ix<k  hk*  ev<)o«4t  "  pmsmoe  Uading  attirs '"  vjijJa' 
i:\iin  the  SMk  Fhie  l^*imi  vituts  have-  aa  awniie  etevatkv  0( 
i<ivv>tt.  rV'\Ve«tee«*,>kat*a*'VBt)i«Kiceabrap(br  tivmthe  «■  toaa 
axteace  h<i«ht  W  abi<ut  ^iKW  ft,  WMh  pe*ks  up  to  4:^»i.  ,«'K<n£  the 
K>wt>ji\  tWit.  li^Mc  tv>  7Wi>awl  even  I'tvo  ia  ibe  upfanivW  i^le 
-dhh*  ihe\   uiuie  w  Ktw  with  the  Ea^Avf*  V^kats.  towank  their 


*  t(UV«uUr  p^t««M  thwj  e*rloMd  Ses  (n?m  tooo  n>  jwdo 
II  «N>«r  (he  lexW  i>f  the  mil  But  it  b  tk'««<i  vt;h  pi!«k$  and 
;:.-.ime\t  «iih  r4i%(<«  ewe«viu^  -IW^  It.  in  heiuSt.  Its  t?«s(  fcaowa 
^  •«  ate  tSe  N.^iw.  aith  the  Himmee  cuptiju  ^y  MaJr.u.  lX<ta,ra- 
.•  ■_  -U.  "vW  1!  jivxe  the  *«•.  I'V-  k^itarst  p.<uic  if  IVviibeera  IVji 
,>'"e,.>  u  ',  at  t!>e  at-lwsved  a.««iiher«  jr^rie, 

vHt  iSeiM^itein  >H.ie  ^i*  l-hKs.  iSe  t.^!uts  tv^em  %  setieAof  if«inand 
buttiv<«*(»  iv*  t'w-  e*f»i»t*J  Kiftee  j'ijteuv;.  rschee  tha«  a  c«.fKtr».t» 
-  HB.V.— .*!«  wa'dL      I'V*    aw  t^a^■rT-wd  bv  a  a-j-^^ee  of 

Z,'  .*  bn.t*iai«.iif>*i.\  UMs^vs'r\>au;iK'>lavr-:ft»o.'U^.     T^L^iafh 

^^"^         iVw^t^rau^ts  ;Wr.L  "V.I.  ..t  ;he»i"c;VBTw  "u'-t  ..■«  :'■><  i-i»ft 
1  th«f  ».'«•,*«■  uw  \  »=ea>»« 


edge  of  the  three-sided  table-land  (alls  into  the  Ganges.  The 
Norbudda  and  Tapti  carry  the  rainfall  of  the  southern  slopes  of  the 
Vindhyas  and  of  the  Satpura  hills,  in  almost  parallel  lines,  into  the 
(Julf  of  Cambay.  But  from  Surat,  in  ai"  9',  to  Cape  Comorin,  in 
H"  4',  no  large  river  succeeds  in  reaching  the  western  coast  from  the 
interior  table-land.  The  Western  Ghats  form,  in  fact,  a  lofty  un- 
broken barrier  between  the  waters  of  the  central  plateau  and  the 
Indian  Ocean.  The  drainage  has  therefore  to  make  its  way  across 
India  to  the  eastwards,  now  turning  sharply  round  projecting  ranges, 
now  tumbling  down  ravines,  or  rushing  along  the  valleys,  until  the 
rain  which  the  Bombay  sea-breeze  has  dropped  upon  the  Western 
Cihats  finally  falls  into  the  Bay  of  Bengal.  In  this  way  the  three  great 
rivers  of  the  Madras  Preadency,  viz.,  the  Godavari,  the  Kistna  and 
the  Cauvery,  rise  in  the  mountains  overhanging  the  western  coast, 
and  traverse  the  whole  breadth  of  the  central  taole-land  before  they 
reach  the  sea  on  the  eastern  shores  ol  India. 

Of  the  three  regions  of  India  thus  briefly  surveyed,  the  first,  or 
the  Himalayas,  lies  for  the  most  part  beyond  the  British  frontier, 
but  a  knowledge  of  it  supplies  the  key  to  the  ethnology  and  history  of 
India,  The  second  region,  or  the  great  river  plains  in  the  north, 
formed  the  theatre  of  the  ancient  race-movements  which  shaped  the 
civilization  and  the  political  destinies  of  the  whole  Indian  peninsula. 
The  third  region,  or  the  triangular  table-land  in  the  south,  has  a 
character  quite  distinct  from  either  of  the  other  two  divisions,  and 
a  population  which  is  now  working  out  a  separate  devdopment  of 
its  own.  Broadly  speaking,  the  Himalayas  are  peopled  by  Mongoloid 
tribes;  the  great  river  plains  of  Hindustan  are  still  the  home  of  the 
Aryan  race;  the  triangular  table-land  has  formed  an  arena  for  a 
long  struggle  between  that  gifted  race  from  th*  nonh  and  what  is 
known  as  the  Dravidian  stock  in  the  south. 

Geologicallv.  as  well  as  physically,  India  consists  of  three  distinct 
regions,  the  Himalayas,  the  Peninsula,  and — between  these  two — 
the  Indo-Gangctic  plain  with  its  covering  of  alluvium  and  wind- 
blown sanda.  The  contrast  between  the  Himalayas  and  the 
Peninsula  is  one  of  fundamental  importance.  The  former,  from  the 
Tertiary  period  ei-en  to  the  present  day,  has  been  a  region  of  com- 
pression; the  latter,  since  tne  Carboniferous  period  at  least,  has 
been  a  region  of  equihbrium  or  of  tension.  In  the  former  even  the 
Pliocene  beds  are  crumpled  and  folded,  ovetfdded  and  overthrvst 
in  the  most  ^dolent  fashion;  in  the  latter  none  but  the  oldest  bed^, 
certainly  none  so  late  as  the  Permian,  have  been  crumpled  or  crushed 
— occasionally  they  are  bent  and  freauently  they  are  faulted,  but 
the  faults,  though  sometimes  of  considefable  magnitude,  aoe  simple 
dislocations,  unaccompanied  by  any  serious  ifsturbaDce  of  ibe 
strata.  The  greater  part  of  the  Hinvalaj-aa  region  lay  beneath  the 
se*  from  early  Palaeosoic  times  to  the  Eocene  period,  and  the 
deposits  are  actotdinKly  marine;  the  Peninsula,  on  the  other  hand, 
has  been  land  since  tne  Prsmian  period  at  least—Hberc  is,  indeed, 
no  e\-ideiKe  that  it  wis  ever  beneath  the  sea — only  on  its  margins 
are  any  marine  deposits  to  be  found.  It  should,  however,  be  men- 
tioned that  in  the  eastern  part  of  the  Himala>-a£  some  of  tbe  beds 
rese^nble  those  of  the  EVninsula.  and  it  i^peais  thata  part  of  tbeoM 
Indian  cootiaiHic  has  bef«  been  involved  ID  tbe  folds  of  tbe  OMMintain 

Tbe  geolog)-  of  tbe  Himalayas  beiiw  deacribcd  elscwbere  I'^ee 
Himalayas),  tbe  (oUowii^  account  deals  only  with  tbe  Icdo- 
(^angetic  pUhi  and  the  I^nnsula. 

The  Jmdm-iMfttc  Platm  covers  an  ana  of  about  300.000  so.  m.. 


Mild  often  torn 


re  and  the  Ganges  is  about  924  ft.  aboi'e  the 
e  measured  down  the  vallex'.  but  not  fo'.icv- 
ing  the  winding  ol'tbe  ri\-er,  is  about  i<^o  m.  from  the  laoath  of  the 
Ganges  and  £50  m.  from  tbe  mouth  of  the  lodui.  so  that  the  aveia^ 
tncliaatioa  of  tbe  plain,  fn^m  tbe  ceniial  watershed  to  tbe  sea.  b 
onN-  about  I  ft.  per  mile.  It  b  less  near  the  sea.  where  for  I,j=j 
dutancrs  there  b  no  fall  at  alL  Near  tbe  watershed  it  b  genera'.ly 
■wee:  but  there  b  ben  no  rid^  of  high  gimrnd  between  the  Indus 
and  tbe  Garw^  and  a  ^-et^-  trtding  change  ol  lei^ei  » — '■'  "'•—  •"— 
the  ucwr  waters  of  ooe  ri\'eT  into  ibe  other.  It  b  i> 
wch  otun^e^  have  in  past  time  ocxurred:  and  if  so 
b  alivnJed  i-f  ibe  occnrrence  of  allied  forms  of  fieshwaier  d 
,Fiiiamiitul  and  of  many  other  atiint^h  in  the  two  trrers  and  in  the 
Brahmaputra. 

The  ali:j\-ial  deposits  of  the  plain,  as  made  known  by  the  fccrt=|{ 

at  Calairta.  pn.iT  a  giad-jal  dep«ess«oo  of  the  aiea  in  recent  ttme^. 

i  Tlsere  are  pwat  atsl  li«re«  beds,  wti^4i  m-.ii*  ha«  frown  <;;i«uwt 

I  tbe  i«tt»ce.  ahenuting  with  dep«i(~  of  graret.  sand  and  day.   The 

1  ;t-i.-fc«s5  of  the  delta  depoeit  b  unknown:  «>i  tt.  was  pirsed  a: 

I  tV  U-re  hi««.  b«  p«v*u^.v  thi^  represects  ctJj-  a  smaC  part  <M  the 

Octskv  tbe  Jeira.  in  tbe  B*y  of  Bec«il -s^  1  itep  .icressc.c 

i  tie  ■"  swatch  of  »iJ  frv^=ii  " :  all  ir,>:=.:  ■.:  tii  9.-ii:^-:(p 

are  i-riv  c«  ;  to  10  fathoms,  bet  teey  *^r>-  raptiiy  deefwo  kt  v?*^ 

».■•>  ta:^'>m3.     Mr   I.   Feiptwo  bas  sbjwn  :nax  t^  sxii-aa^   k 

iirrifd  awav  tVom  ;>:*  area  t-v  :i*  set  ■:<  :=*  carreers:  =e-,-«ur.> 

thee  it  iiii"retr.i.re..'  *-^  rr.-ra  wd-wrat  wtilsi  tbe  »»i:::S.t=-^ 

ara  boeton  his  <rac-u   -.  S?«:  i  *d  J^     It  «.  the  ^'  '  " 

all'.i>'.'-=  >^  4:  Ir-Ln  lavu  ::-.  and  may  be  ■ 
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a  boHng  was  driven  through  the  Gangeric  alluvium  to  a  depth  of 
1336  ft.  from  the  surface,  or  nearty  1000  ft.  below  sea-level.  Even 
at  this  depth  there  was  no  indication  of  an  approach  to  the  base  of 
the  alluvial  deposits. 

The  deposits  of  the  Indo-Gangetic  plain  are  of  modem  date  and 
the  formation  of  the  depression  which  they  fill  is  almost  certainly 
connected  with  the  elevation  of  the  Himalayas.  Both  movements 
are  probably  still  going  on.  The  alluvial  deposits  prove  depression 
in  quite  recent  geological  times;  and  within  the  llimalayan  region 
earthquakes  are  still  common,  whilst  in  Peninsular  India  they  are 

Peninsular  Iridia. — The  oldest  rocks  of  this  region  consist  of 
f^eiss,  granite  and  other  crystalline  rocks.  They  cover  a  large  area 
m  Bengal  and  Madras  and  extend  into  Ceylon;  and  they  are  found 


also  in  Bundelfchand  and  in  Gujarat.  Upon  them  rest  the  unfossil- 
iferous  strata  known  to  Indian  geolc^ists  as  the  Transition  and 
Vindhyan  series.  The  Tian^tion  rocks  are  often  violently  folded 
and  are  frequently  converted  into  schists.  In  the  south,  where  they 
are  known  as  the  Dharwar  series,  they  form  long  and  narrow  bands 
running  from  north-north-west  to  south-south-west  across  the 
ancient  gneiss;  and  it  is  interesting  to  note  that  all  the  quartz- reefs 
which  contain  gold  in  paying  quantities  occur  in  theDharwarseries. 


the  earliest  Vindhyan  rocks  v 


1  down  the  Transit 


basin;  but  this  was  the  last  folding  of  any  violence  which  nas 
occurred  in  the  Peninsula,  In  more  recent  times  there  have  been 
local  disturbances,  and  lai^e  faults  have  in  places  been  formed; 
but  the  greater  part  of  the  Peninsula  rocks  are  onlv  slightly  disturbed. 
The  Vindhyan  series  is  generally  sharply  marked  off  from  older 
rocks;  but  in  the  Godavari  valley  there  is  no  well-defined  line 
between  them  and  the  Transition  rocks.  The  Vindhyan  beds  are 
divided  into  two  groups.  The  lower,  with  an  estimated  thickness 
of  only  2000  ft.,  or  slightlv  more,  cover  a  large  area — extending, 
with  but  little  change  of  character,  from  the  Sone  valley  in  one 
direction  to  Cuddapah,  and  in  a  diveiving  line  to  near  Bijapur — in 
each  case  a  dbtance  of  over  700  m.  The  upper  Vindhyans  cover  a 
much  smaller  area,  but  attain  a  thickness  of  about  13,000  ft.  The 
Vindhyans  are  well-strati  lied  beds  of  sandstone  and  shale,  with  some 
limestones.  As  yet  they  have  yielded  no  trace  of  fossils,  and  thrir 
exact  age  is  consequently  unknown.  They  are  however  certainly 
Pre-Permtan,  and  it  is  most  probable  that  thej'  belong  to  the  early 


part  of  the  Palaeozoic  era.  The  total  absence  of  fossila  is  a  remark- 
able fact,  and  one  for  which  it  is  difficult  to  account,  as  the  beds  are 
for  the  most  [art  quite  unaltered.  Even  if  they  are  entirely  of 
freshwater  origin,  we  should  expect  thai  some  traces  of  life  from  the 
waters  or  neighbouring  land  would  be  found. 

The  Gondwana  series  is  In  many  respects  the  most  interesting  and 
imjiortant  series  of  the  Indian  Peninsula.  The  beds  are  almost 
entirely  of  freshwater  origin.  Many  subdivisions  have  been  made, 
but  here  we  need  only  note  the  main  division  into  two  great  groups: 
Lower  Gondwanas,  13,000  ft  thick;  Upper  Gondwanas,  11,000ft, 
thick.  The  series  is  mainly  confined  to_tlie  area  of  country  between 
the  Ncrbudda  anct^the  Sone  on  the  north,  and  the  Kistna  on  the 
south;  but  the  western  part  of  this  region  is  in  great  part  covered 
by  newer  beds.  The  lowest  Gondwanas  are  very  constant  in  char- 
acter, wherever  they  are  found;  the  upper  members  of  the  lower 
divi^n  show  more  variation,  and  this  divergence  of  character  in 
different  districts  becomes  more  marked  in  the  Upper  Gondwana 
series.  Disturbances  have,  occunred  in  the  lower  series  before  the 
formation  of  the  upper. 

The  Gondwana  Ireds  contain  fossils  which  are  of  very  great  interest. 
In  large  part  these  consist  of  plants  which  grew  near  uie  margins  of 
the  old  r  vtrs  and  which  were  carried  down  by  floods,  and  deposited 
in  the  alluvial  plains,  deltas  and  estuarine  areas  of  the  old  Gondwana 
period  The  plants  of  the  Lower  Gondwanas  consist  chiefly  of 
acrcwens(£guije/at:e(i«  and  fern5)andgymnogens(cy  cads  and  conifers), 
the  former  being  the  more  abundant.  The  same  classes  of  plants 
occur  in  the  Upper  Gondwanas;  but  there  the  proportions  are 
reversed  the  conifers,  and  stiU  more  the  cycads,  being  more  numerous 
than  the  ferns,  whilst  the  Eguiselaceat  are  but  sparingly  found. 
But  even  within  the  limits  of  the  Lower  Gondwana  series  there  are 
great  diversities  of  vegetation,  three  distinct  floras  occurring  in  the 
three  great  divisions  a  that  formation.  In  many  respects  the  6ora 
of  the  highest  of  these  three  divisions  (the  Panchet  group)  is  more 
nearly  related  to  that  of  the  Upper  Gondwanas  than  it  is  to  the  other 
Lower  Gondwana  floras.  Although  during  the  Gondwana  period 
the  flora  of  India  (liflered  greatly  from  that  of  Europe,  it  was  strik- 
ingly siinilar  to  the  contemporaneous  floras  of  South  America,  South 
A^ca  and  Australia.  It  is  somewhat  remarltable  that  this  char- 
acteristically southern  flora,  known  as  the  Glosaopteris  Flora  (from 
the  name  cd  one  of  the  most  characteristic  genera),  has  also  been 
found  in  the  north  of  Russia. 

One  of  the  most  interesting  facts  ia  the  history  cA  the  Gondwana 
series  is  the  occurrence  near  the  base  (in  the  Talchir  group)  of  large 
striated  bould^^  in  a  Ane  mud  or  silt,  the  boulders  in  one  place 
resting  upon  rock  (of  Vindhyan  age)  which  is  also  striated.  These 
beds  are  the  result  of  ice-action,  and  it  is  interesting  to  note 
that  a  similar,  boulder  bed  is  associated  with  the  Glossc^teris- 
bearing  deposita  of  Australia,  South  Africa  and  probably  South 
America. 

The  Damuda  series,  the  middle  division  of  the  Lower  Gondwanas, 
is  the  chief  source  of  coal  in  Peninsular  India,  yielding  more  of  that 
mineral  than  all  other  formations  taken  together.    The  Karharbari 

Soup  is  the  only  other  coal-bearing  formation  of  any  value.  The 
amodai  are  8400  ft.  thick  in  the  Raniganj  coal-field,  and  about 
1 0,000  ft,  thick  in  the  Satpura  basin.  They  consist  of  thr«e  divisiona ; 
coal  occurs  in  the  upper  and  lower,  ironstone  (without  coal)  in  the 
middle  division.  The  Ranizanj  coal-field  is  the  most  important  in 
India.  It  covera  an  area  cd  about  500  sq.  m.  end  is  traversed  by 
the  Damuda  river,  along  which  run  the  road  from  Calcutta  to 
Benares  and  the  East  Indian  railway.  From  its  sitiiatton  and 
importance  this  coal-field  ia  better  known  than  any  other  in  India. 
The  upper  or  Raniganj  series  (stated  by  the  Geological  ^rvey  to 
be  5000  ft.  thick)  contains  eleven  seams,  having  a  total  thickness 
of  rao  ft.,  in  the  eastern  district,  and  thirteen  seams,  100  ft.  thick, 
in  the  western  district.  The  average  thickness  of  the  seams  worked 
is  from  12  to  18  ft.,  but  occaaionally  a  seam  attains  a  great  thickness 
— ao  to  80  ft.  The  lower  or  Barakar  series  (aooo  ft.  thick)  contains 
four  seams,  of  a  total  thickness  of  69  ft.  Compared  with  English 
coals  those  of  this  coal-field  are  of  but  poor  quality;  they  contain 
much  ash,  and  are  generally  non-coking,  The  seams  irf  the  lower 
series  are  the  best,  and  some  of  these  at  Sanktoria,  near  the  Barakar 
river,  are  fairly  good  for  coke  and  gas.  The  best  coal  in  India  is  in 
the  small  coal-field  at  Karharbari.  The  beds  there  are  lower  in  the 
series  than  those  of  the  Raniganj  field;  they  belong  to  the  upper 
part  of  the  Talchir  group,  the  lowest  of  the  Gondwana  series.  The 
coal-bearing  beds  cover  an  area  of  only_  about  11  sq.  m. ;  there  are 
three  seams,  varying  from  0  to  33  ft.  thick.  The  lowest  scam  is  the 
best,  and  this  is  as  good  as  English  steam  coal.  This  coal-field,  now 
largely  worked,  is  the  property  of  the  East  Indian  railway,  which 
is  flius  supplied  with  fuel  at  a  cheaper  rate  than  any  other  railway 
in  the  world.  Indian  coal  usually  contains  phosphoric  add,  whicfi 
greatly  lessens  its  value  for  iron-smelting. 

The  Damuda  series,  which,  as  we  have  seen,  isthediief soarceof 
coal  in  India,  is  also  one  of  the  most  important  sources  of  iron.  The 
ore  occurs  in  the  middle  division,  coal  in  the  h^hest  and  lowest. 
The  ore  is  partly  a  clay  ironstone,  like  that  occurring  in  the  Coal- 
measures  of  England,  partly  an  oxide  of  iron  or  haematite,  and  it 
generally  contains  phosphorus.  Excellent  iron-ore  occtirs  in  the 
crystalline  rocks  south  of  the  Damuda  river  as  also  in  many  other 
parts  of  India.    Laterite  (see  below)  is  sometimea  vc"  '  ** 
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IS  very  earthy  and  of  a  low  percentage;  but  it  con^ias  only  a 
comparatively  small  proportion  of  phosphorus. 

The  want  of  limestone  for  flux,  within  easy  reach,  is  generally  a. 
great  drawback  as  regards  iron-smeltine  in  India.  Kankar  or  ghuiin 
(concretionary  carbonate  of  lime)  is  collected  for  this  purpose  from 
the  river-beds  and  alluvial  deposits.  It  sometimes  contains  as  much 
as  70%  of  carbonate  of  lime;  but  generally  the  amount  is  much 
less  and  the  fluxing  value  proportionally  diminished.  The  real 
difficulty  in  India  is  to  find  the  ore,  the  fuel,  and  the  flux  in  sufficiently 
close  proximity  to  yield  a  profit. 

Contemporaneously  with  the  formation  of  the  upper  part  of  the 
Gondwana  series  marine  depowts  of  Jurassic  age  were  laid  down  in 
Cutch.  Cretaceous  beds  of^marine  origin  are  also  found  in  Cutch, 
Kathiawar  and  the  Nerbudda  valley  on  the  nocthem  marpin  of  the 
Peninsula,  and  near  Pondicherry  and  Trichinopoly  on  its  south- 
eastern margin.  There  is  a  striking  difference  between  the  Cretaceous 
faunas  of  the  two  areas,  the  fossils  from  the  north  being  closely 
allied  to  those  of  Europe,  while  those  of  the  south  (Pondicherry  and 
Trichinopoly)  are  very  different  and  are  much  more  neariy  related 
to  those  from  the  Cretaceous  of  Natal.  It  is  now  very  generally 
believed  that  in  Jurassic  and  Cretaceous  times  a  great  land-mass 
stretched  from  South  Africa  throu^  Madagascar  to  India,  and  that 
the  Cretaceous  deposits  of  Cutch,  &c.,  were  laid  down  upon  its 
northern  shore,  and  those  of  Pondicherry  and  Trichinopoly  upon  its 
southern  shore.  The  land  probablj;  extended  as  far  as  Assam,  for 
the  Cretaceous  fossils  of  Assam  are  similar  to  those  of  the  south. 

The  enormous  mass  of  basaltic  rock  known  as  the  Deccan  Trap 
is  of  grea.t  importance  in  the  geological  structure  of  the  Indian 
Peninsula.  It  now  covers  about  200,000  so.  m.,  and  formerly 
extended  over  a  much  wider  area.  Where  thickest,  the  traps  are  at 
least  6000  ft.  thick.  They  form  some  of  the  most  striking  physical 
features  of  the  Peninsula,  many  of  the  most  prominent  hill  ranges 
having  been  carved  out  of  the  basaltic  flows.  The  great  volcanic 
outbursts  which  produced  this  trap  commenced  in  the  Cretaceous 
period  and  lasted  on  into  the  Eocene  period. 

Laterite  is  a  ferruginous  and  argillaceous  rock,  varying  from  30  to 
300  (t.  thick,  which  often  occurs  over  the  trap  area  and  also  over 
the  gneiss.  As  a  rule  it  makes  rather  barren  land;  it  is  hi^ly 
porous,  and  the  rain  rapidly  sinks  into  it.  Laterite  may  be  roughly 
divided  into  two  kinds,  high-level  and  low-level  latentes.  It  has 
usually  been  formed  by  the  decomposition  in  f((u  of  the  rock  on  which 
it  rests,  but  it  is  often  broken  up  and  re-deposited  elsewhere, 

MeUeroloiy. 

The  great  peninsula  of  India,  with  its  lofty  mountain  ranges 
behind  and  its  extensive  seaboard  exposed  to  the  first  violence  of 
the  winds c^  two  oceans,  formsan  exceptionally  valuable  and  interest- 
ing field  for  the  study  of  njeteorological  phenomena. 

From  the  gorge  of  Che  Indus  to  that  of  the  Brahmaputra,  a  distance 
of  1400  m.,  the  Himalayas  form  an  unbroken  watershed,  the  northern 
flank  of  -which  is  drained  by  the  upper  Valleys  of  these 
AbnatW.  t„o  rivers;  while  the  Sutlej,  starting  from  the  southern 
foot  of  the  Kailas  Peak,  tweaks  through  the  watershed,  dividing  it 
into  two  very  unequal  portions,  that  to  the  north-west  being  the 
smaller.  The  average  elevation  of  the  Himalaya  crest  may  be 
taken  at  not  less  than  19,000  ft.,  and  therefore  equal  to  the  height 
of  the  lower  half  of  the  atmosphere;  and  indeed  few  of  the  passes 
are  under  16,000  or  17,000  ft.    Across  thia  mountain  barrier  there 

Spears  to  be  a  constant  flow  of  air,  more  active  in  the  day-time 
tn  at  night,  northwards  to  the  arid  plateau  of  Tibet.  There  is 
no  reason  to  believe  that  any  transfer  of  air  takes  place  across  the 
Himalayas  in  a  southerly  direction,  unless  indeed  in  those  most 


, a  noctucnal  flow  of  cooled  air, 

elopes,  is  felt  as  a  strong  wind  where  the  rivers  debouch  on  the  plains, 
more  especially  in  the  early  morning  hours;  and  this  probably 
contributes  in  some  degree  to  lower  the  mean  temperature  of  that 
bek  of  the  plains  which  fringes  the  mountain  zone. 

At  the  foot  of  the  great  mountain  barrier,  and  separating  it  from 
the  more  ancient  land  which  now  formsthe  highlands  of  the  peninsula, 
a  broad  plain,  for  the  most  part  alluvial,  stretches  from 
™7*  Bca  to  sea.    On  the  west,  in  the  dry  region,  this  is  occupied 

P""*'  partly  by  the  alluvia!  deposits  of  the  Indus  and  its  tnbu- 
taries  and  the  saline  swamps  of  Cutch,  partly  by  the  rolling  sands 
and  rocky  surface  of  the  desert  of  Jaisalmer  and  Bikaner,  and  the 
more  fertile  tracts  to  the  eastward  watered  by  the  Luni..  Over  the 
greater  part  of  this  region  tain  is  of  rare  occurrence;  and  not  in- 
irequenlly  more  than  a  year  passes  without  a  drop  falling  on  the 
parchttd  surface.  On  its  eastern  margin,  however,  in, the  neighbour- 
nood  of  the  Aravalli  hills,  and  again  in  the  northern  Punjab,  rain  is 
more  frequent,  occurring  both  in  the  south-west  monsoon  and  also 
at  the  opposite  season  in  the  cold  weather.  As  far  south  as  Sirsa  and 
Muitan  the  averaee  rainfall  docs  not  much  exceed  7  in. 

The  alluvial  plain  of  the  Punjab  passes  into  that  of  the  Gangetic 
valley  without  visible  interruption.  Up  or  down  tliis  plain,  at 
_  opposite  seasons,  sweep  the  monsoon  winds,  in  a  direction 

OMOgtai}  g^  ^jgjjj  angles  to  that  of  their  nominal  course;  and  thus 
'*"■  vapour  which  has  been  brought  by  winds  from  the  Bay  of 

Bengal  is  discharged  as  snow  and  rain  on  the  peaks  and  hillsides  of 
the  Western  Himalayas.    Nearly  the  whole  surface  is  under  cultiva- 


tion, and  it  ranks  among  the  most  productive  as  well  as  the  most 
densely  populated  regions  of  the  world.  The  rainfall  diminishes 
from  100  in.  in  the  south-east  corner  of  the  Gangetic  delta  to  less 
than  30  in.  at  Agra  and  Delhi,  and  there  is  an  average  difference  of 
from  15  to  ag  in.  between  the  northern  and  southern  borders  of  the 

Eastward  from  the  Bengal  delta,  two  alluvial  plains  stretch  up 
between  the  hills  which  connect  the  Himalayan  system  •mxh  that  of 
the  Burmese  peninsula.    The  first,  or  the  valley  of  Assam 
and  the  Brahmaputra,  is  long  and  narrow,  bordered  on       Bnttra 
the  north  by  the  Himalayas,  on  the  south  by  the  lower        B»agal- 

Elateau  of  ttie  Garo,  Kham  and  Naga  hills.  The  other,  short  and 
road,  and  in  great  part  occupied  by  swamps  and  jhils,  separates 
the  Garo,  Khasi  and  Naga  hills  from  those  of  Tippera  and  the 
Lushai  country.  The  climate  of  these  plains  is  damp  and  equable, 
and  the  rainfall  is  prolonged  and  generally  heavy,  especially  on  the 
southern  slopes  of  the  hills,  A  meteorological  pecuKarity  of  some 
interest  has  been  noticed,  more  especially  at  the  stations  of  Sibsagar 
and  Silchar,  viz.  the  great  range  of  the  diurnal  variation  of  baro- 
metric pressure  during  the  afternoon  hours, — which  is  the  more 
striking,  since  at  Rurki,  Lahore,  and  other  stations  near  the  foot 
of  the  Western  Himalayas  this  range  is  less  than  in  the  open  plains. 
The  highlandsof  the  peninsula,  iniich  are  cut  olf  from  the  eacitcllng 
ranges  by  the  broad  Indo-Gangetic  plain,  are  divided  ial»  two 
unequal  parts  by  an  almost  continuous  chain  of  hills 
running  across  the  country  from  west  by  south  to  east  by  ^'•J™' 
north,  just  south  of  the  Tropic  of  Cancer.  This  chain  may  ff*T" 
be  regarded  as  a  single  gec^raphical  feature,  forming  one  «■* 
of  the  principal  watersheds  of  the  peninsula,  the  waters  to  the  north 
draining  chiefly  into  the  Nerbudda  and  the  Ganges,  those  to  the 
south  into  the  Tapti,  the  Mahanadi,  the  Godavari  and  some  soialler 
streams.  In  a  meteorolgical  point  of  view  it  is  of  considerable 
importance.  Together  with  the  two  parallel  valleys  of  the  Nerbudda 
and  Tapti,  which  drain  the  flanks  of  its  western  half,  it  gives,  at 
opposite  seasons  of  the  year,  a  decided  easterly  and  westerly  direction 
to  the  winds  of  this  part  of  India,  and  condenses  a  tolerably  copious 
rainfall  during  the  south-west  monsoon. 

Separated  from  this  chain  by  the  valley  of  the  Nerbudda  on  the 
west,  and  that  of  the  Sone  on  the  east,  the  plateau  of  Malwa  and 
Baghelkhand  occupies  the  space  intervening  between  these  valleys 
and  the  Gai^tic.^in.  On  the  western  edge  of  the  plateau  are  the 
Aravalli  hills,  which  run  from  pear  Ahmedabad  up  to  the  neighbour- 
hood of  Delhi,  and  include  one  hill,  Mount  Abu,  over  5000  ft.  in 
height.  This  range  exerts  »n  important  influence  on  the  direction 
of  the  wind,  and  also  on  the  rainfall.  At  Ajmer,  an  old  meteoro- 
logical station  at  the  eastern  fool  of  the  range,  the  wind  is  pre- 
dominantly south-west,  and  there  and  at  Mount  Abu  the  south-west 
monsoon  rains  are  a  regularly  recurrent  phenomenon, — which  can 
hardly  be  said  of  the  region  of  scanty  and  uncertain  rainfall  that 
extends  from  the  weBtemioot  of  the  range  and  merges  in  the  Bikaner 

The  peninsula  south  of  the  Satpuia  ran^e  consists  chiefly  of  the 

triangular  plateau  of  the  Deccan,  terminating  abruptly  on  the  west 
in  the  Sah^adri  range  (Western  Ghats),  and  dietving  to 
the  east  (Eastern  Gnats).  This  plateau  is  swept  by  the 
south-west  monsoon,  but  not  until  it  has  surmounted- the 
western  barrier  of  the  Chats;  and  hence  the  rainfall  is,  as  a  rule, 
light  at  Poona  and  places  similarly  situated  under  the  lee  of  the 
range,  and  but  moderate  over  the  more  easterly  parts  of  the  plateau. 
The  rains,  however,  are  prolonged  some  three  or  four  wedcs  later 
than  in  tracts  to  the  north  of  the  Satpuras,  Hnce  they  are  also 
brought  by  the  easterly  winds  which  blow  from  the  Bay  of  Bengal  in 
October  and  the  early  part  of  November,  when  the  recurvolsoudierly 
wind  ceases  to  blow  up  the  Gangetic  valley,  and  sets  towards  the 
south-east  coast. 

At  the  junction  of  the  Eastern  and  Western  Ghats  rises  the  bold 
triangular  plateau  of  the  Nilgirjs,  and  to  the  south  of  them  come 
the  Anamalais,  the  Palnis,  and  the  hills  of  Travancore. 
These  ranges  arc  separated  from  the  Nilgiris  by  a  broad 

depression  or  pass  known  as  the  Palghat  Gap,  some  ag  m.     

wide,  the  highest  point  of  which  is  only  1500  ft.  above  the  sea.  This 
gap  affords  a  passage  to  the  winds  which  elsewhere  are  barred  by  the 
nills  of  the  Ghat  chain.  The  country  to  the  east  of  the  gap  receives 
the  rainfall  of  the  south-west  monsoon;  and  during  the  north-east 
monsoon  ships  passing  Beypur  meet  with  a  stronger  wind  from  the 
land  than  is  felt  elsewhere  on  the  Malabar  coast.  In  the  strip  of  low 
country  that  fringes  the  peninsula  below  the  Ghats  the  rainfall  is 
heavy  and  the  climate  warm  and  damp,  the  vegetation  being  dense 
and  characteristically  tropical,  and  the  steep  slopes  of  the  Ghats, 
where  they  have  not  been  artificially  cleared,  thickly  clothed  with 

In  Lower  Burma  the  western  face  of  the  Arakan  Yoma  hills,  like 
that  of  the  Western  Ghats  in  India,  is  exposed  to  the  full  force  of 
the  south-western  monsoon,  and  receives  a  very  heavy 
rainfall.  At  Sandoway  this  amounts  to  an  annual  mean  Bwio«. 
of  JI2  in.  It  diminishes  to  the  northwards,  but  even  at  Chittagong 
it  is  over  104  in.  annually. 

The  countn"  around  Mandalay,  as  well  as  the  hill  country  to  the 
north,  has  suffered  from  severe  earthquakes,  one  of  which  destroyed 
Ava  in  1839.    The  general  meridional  direction  of  the  ranges  and 
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valleys  determines  the  direction  of  the  prevailing  surface  winds,  this 
being,  however,  subject  to  many  local  modificationE.  But  it  would 
appear  that  throughout  the  year  there  is,  with  but  slight  interrup- 
tion, a  steady  upper  current  from  the  south-west,  such  as  has  been 
already  noticed  over  the  Himalayas.  The  rainfall  in  the  lower  part 
of  the  Irrawaddy  vallej;,  viz.  the  delta  and  the  neighbouring  part  of 
the  province  of  Pegu,  is  very  heavy;  and  the  climate  is  mild  and 
equaole  at  all  seasons.  But  higher  up  the  valley,  and  especially 
north  of  Pegu,  the  country  is  drier,  and  is  characterized  by  a  less 
luxuriant  vegetation  and  a  retarded  and  more  scanty  rainfall. 

Within  the  boundaries  of  India  almost  any  extreme  of  climate 
that  is  known  to  the  tropics  or  the  temperate  zone  can  be  found.  It 
—1^^^  is  influenced  from  outsidciby  two  adjoining  areas.  On 
^^"^  the  north,  the  Himalaya  range  and  the  plateau  of  Afghan- 
istan shut  it  off  from  the  climate  of  central  Asia,  and  give  it  a  con- 
tinental climate,  the  characteristics  of  which  are  the  prevalence  of 
land  winds,  great  dryness  of  the  air,  large  diurnal  range  of  tem- 
perature, and  little  or  no  precipitation.  On  the  south  the  ocean 
gives  it  an  oceanic  climate,  the  chief  features  of  which  are  great 
uniformity  of  temperature,  small  diurnal  range  of  temperature, 
great  dampness  of  the  air,  and  more  or  less  Irequent  rain.  The 
continental  type  of  weather  prevails  over  almost  the  whole  of  India 
from  Decemtier  to  May,  and  the  oceanic  type  from  June  to  November, 
thus  giving  rise  to  the  two  great  divisions  of  the  year,  the  dry  season 
or  north-east  monsoon,  and  the  rainy  season  or  south-west  monsoon. 
India  thus  becomes  the  type  of  a  tropical  monsoon  climate.  For 
the  origin  of  the  monsoon  currents  and  their  distribution  see 
Monsoon. 

The  two  monsoon  periods  are  divided  by  the  change  <rf  tempera- 
ture, due  to  solar  action  upon  the  earth's  surface,  into  two  separate 
seasons;  and  thus  the  Indian  year  may  be  divided  into  four 
seasons:  the  cold  season,  including  the  months  of  January  and 
Fetu'uary;  the  hot  season,  comprising  the  months  of  March,  April 
and  May;  die  south-west  monsoon  period,  including  the  months  of 
June,  July,  August,  September  and  October;  and  the  retreatii^ 
monsoon  period,  including  the  months  of  November  and  December. 
The  temperature  is  nearly  constant  in  southern  India  the  whole  year 
round,  but  in  northern  India,  where  the  extremes  of  both  heat  and 
cold  are  greatest,  the  variation  is  very  large. 

In  the  cold  season  the  mean  temperature  averages  about  30° 
lower  in  the  Punjab  than  in  southern  India.  In  the  Punjab,  the 
^^  United  Provinces,  and  northern  India  generally  theclimate 

*"?"  resembles  that  of  the  Riviera,  with  a  brilliant  cloudless 
""""'■  sky  and  cool  dry  weather.  This  is  the  time  for  the  tourist 
to  visit  India.  In  south  India  it  is  warmer  on  the  west  coast  than  on 
the  east,  and  the  maximum  temperature  is  found  round  the  head- 
waters of  the  Kistna.  Calcutta,  Bombay  and  Madras  all  possess 
the  equable  climate  that  is  induced  by  proximity  to  the  sea,  but 
Calcutta  enjoys  a  cold  season  which  is  not  to  be  found  in  the  other 
pre^ency  towns,  while  the  hot  season  is  more  unendurable  there. 

The  hot  season  bisins  officially  in  the  Punjab  on  the  15th  of  March, 
and  from  that  date  there  is  a  steady  rise  in  the  temperature,  induced 
by  the  fiery  rays  of  the  sun  upon  the  baking  earth,  until 
™*~  the  break  of  the  rains  in  June.  During  this  season  the 
"*"*^'  interior  of  the  peninsula  and  northern  India  is  greatly 
heated;  and  the  contrast  of  temperature  is  not  between  northern 
and  southern  India,  but  between  the  interior  of  India  and  the  coast 
districts  and  adjacent  seas.  The  greater  part  of  the  Deccan  and  the 
Central  Provinces  are  included  within  the  hottest  area,  though  in 
May  the  highest  temperatures  are  found  in  Upper  Sind,  north-west 
Rajputana,  and  south-west  Punjab.  At  Jacobabad  the  thermo- 
meter sometimes  rises  to  135°  in  the  shade. 

The  Bouth-west  monsoon  currents  usually  set  in  during  the  first 
fortnight  of  June  on  the  Bombay  and  Bengal  coasts,  and  give  more 
,^  or  less  general  rain  in  every  part  of  India  during  the  next 

**•  three  months.      But  the  distribution  of  the  rainfall  is 

BoasQon  y^jy  uneven.  On  the  face  of  the  Western  Ghats,  and  on 
f*^  the  Khasi  hills,  overlooking  the  Bay  of  Bengal,  where  the 
mountains  catch  the  masses  of  vapour  as  it  rises  off  the  sea,  the 
rainfall  is  enormous.  At  Cherrapunji  in  the  Khasi  hills  it  averages 
upwards  of  500  in.  a  year.  The  Bombay  monsoon,  after  surmounting 
the  Ghats,  blows  across  the  peninsula  as  a  west  and  sometimes  in 
places  a  north-west  wind;  but  it  leaves  with  very  little  rain  a  strip 
100  to  200  m.  in  width  in  the  western  Deccan  parallel  with  the  Ghats, 
and  it  is  this  part  of  the  Deccan,  together  with  the  Mysore  table- land 
and  the  Carnatic,  that  is  most  subject  to  drought.  Similarly  the 
Bengal  monsoon  passes  by  the  Coromandel  coast  and  the  Carnatic 
with  an  occasional  shower,  taking  a  larger  volume  to  Masutipatam 
and  Orissa,  and  abundant  rain  to  Bengal,  Assam  and  Cachar.  The 
same  current  also  supplies  with  rain  the  broad  band  across  India, 
which  includes  the  Satpura  range,  Chota  Nagpur,  the  greater  part 
of  the  Central  Provinces  and  Central  India,  Onssa  and  Bengal. 
Rainfall  rapidly  diminishes  to  the  north-west  from  that  belt.  A 
branch  of  the  Bombay  current  blows  pretty  steadily  through 
Rajputana  to  the  Punjab,  carrying  some  rain  to  the  latter  province. 
But  thegiteater  part  of  north-west  India  is  served  as  a  rule  by  cyclonic 
storms  between  the  two  currents.  In  September  the  foree  of  the 
monsoon  begins  rapidly  to  decline,  and  after  about  the  middle  of  the 
month  it  ceases  to  carry  rain  to  the  greater  part  of  north-western 
India.    In  its  rear  springs  up  a  gentle  steady  north-east  wind,  which 


ET'adually  extends  over  the  Bay  of  Bengal,  and  is  Icitown  as  the 
north-east  monsoon.  A  wind  similar  in  uiaracter,  but  rather  more 
easterly  in  direction,  simultaneously  takes  powession  of  the  Arabian 
Sea.  The  months  of  November  and  December  form  a  transition 
period  between  the  monsoon  and  the  cold  season.  The  most  un-' 
healthy  period  of  the  year  follows  immediately  after  the  rains,  when 
malaria  u  prevalent,  especially  in  northern  India. 
Flora. 

Unlike  many  other  large  geographical  areas,  India  is  remarkable 
for  having  no  distinctive  botanical  features  peculiar  to  itself.  It 
differs  conspicuously  in  this  respect  from  such  countries  as  Australia, 
or  South  Africa.  Its  vegetation  is  in  point  of  fact  of  a  composite 
character,  and  is  constituted  by  the  meeting  and  more  or  less  blend- 
ing of  adjoining  floras, — those  of  Persia  and  the  south-eastern 
Mediterranean  area  to  the  north-west,  of  Siberia  to  the  north,  of 
China  to  the  east,  and  of  Malaya  to  the  south-east.  Regarded  . 
broadly,  four  tolerably  distinct  types  present  themselves, 

I.  The  upper  levels  of  the  Himalayas  slope  northwards  gradually 
to  the  Tibetan  uplands,  over  which  the  Sii>enan  temperate  vegetation 
ranees.  This  is  part  of  the  great  temperate  flora  which,  nitmai^nw: 
with  locally  individualized  species,  but  often  with  identical  ^^ 
genera,  ranges  over  the  whole  of  the  temperate  zone  of  the  northern 
hemisphere.  In  the  western  Himalayas  this  upland  flora  is  marked 
by  a  strong  admixture  of  European  aaecies,  such  as  the  columbine 
(,Agiiii*iia)  and  hawthorn  (Cratateus  Oxyacantha).  These  disappoar 
rapidly  ea^ward,  and  are  scarcely  found  beyond  Kumaon.  The 
base  of  the  Himalayas  is. occupied  by  a  narrow  belt  forming  an 
extreme  north-western,  extension  of  the  Malayan  type  descnbed 
below.  Above  that  there  is  a  rich  temperate  flora  which  in  the 
eastern  chain  may  be  regarded  as  forming  an  extension  of  that  of 
northern  China,  gradual^  assuming  westwards  more  and  more  of  a 
European  type.  MaenMta,  Aufuba,  Abelia  and  Skimmia  may  be 
mentioned  a»  examiues  of  Chinese  genera  found  in  the  eastern 
Himalayas,  and  the  tea-tree  grows  wild  in  Assam.  The  same 
coniferous  trees  are  common  to  both  parts  of  the  range.  Pimis 
iongifoiia  extends  to  the  Hindu-Kush ;  P.  exceisa  is  found  universally 
except  in  Sikkim,  and  has  its  European  analogue  in  P.  Peuce,  found 
in  the  mountains  of  Greece.  Abies  smilkiana  extends  into  Afghan- 
istan; AbUs  toebbtatta  forms  dense  forests  at  altitudes  ol  Sooo  to 
ia,ooo  ft.,  and  ranges  from  Bhutan  to  Kashmir;  several  junipers  and 
the  common  yew  (Taxus  baceata)  also  occur.  The  deodar  {Cedtut 
Deodara),  which  is  indigenous  to  the  mountains  of  Afghanistan  and 
the  north-west  Himalaya,  is  nearly  allied  to  the  Atlantic  cedar  and 


flora  with  that  of  Europe  is  the  hdm  oak  (QvtrciK  Ilex),  whico  is 
characteristic  of  the  M^terranean  region. 

3.  The  north-western  area  is  best  marked  in  Sind  and  the  Punjab, 
where  the  climate  is  very  dry  (the  rainfall  averagiiw  less  than  15  m.), 
and  where  the  soil,  though  fertile,  is  wholly  dependent  on  u^^^ 
irrigation  for  its  cultivation.  The  flora  is  a  poor  one  in  ""j"" 
number  of  species,  and  is  essentially  identical  with  that  w»«fc 

of  Persia,  southern  Arabia  and  Egypt.  The  low  scattered  Jungle 
contains  such  characteristic  species  as  Capparis  aphylia.  Acacia 
arabiea  {hahul), Popuius eupkralica  (the"  wilfows  " of  Ps. cxjtxvii,  2). 
Saliiadora  persica  {erroneously  identified  by  Royle  with  the  mustard 
of  Matt.  xiti.  31),  tamarisk,  Ziiyphus,  Lotus,  &c  The  dry  flora 
extends  somcwliat  in  a  south-east  direction,  and  then  blends  in- 
sensibly with  that  of  the  western  peninsula;  some  species  repre- 
senting it  are  found  in  the  upper  Gangetic  plain,  and  a  few  are  widely 
distributed  in  dty  parts  of  the  country. 

3.  For  the  Malayan  area,  which  Sir  Joseph  Hooker  describes  as 
forming  "  the  bulk  of  the  flora  of  the  perennially  humid  ■  _^_  _^ 
regions  of  India,  as  of  the  whole  Malayan  peninsula.  Upper  iTf"  *"^ 
Assam  valley,  the  Khasi  mountains,  the  forests  of  the  base  ""^^^ 


of  the  Himalaya  from  the  Brahmaputra  to  Nepal,  of  the  ' 
Malabar  coast,  and  of  Ceylon,"  see  Assam,  Ceylon  and  Malay 
Peninsula. 

4.  The  western  India  type  is  difficult  to  characterize,  and  b  in 
many  respects  intermediate  between  the  two  just  preceding.  It 
occupies  a  comjiaratively  dry  area,  with  a  rainfall  under  w^.^— 
75'in,  In  respect  to  positive  affinities.  Sir  Joseph  Hooker  Jl^" 
pointed  out  some  relations  with  the  flora  of  tropical  Africa  "•■•"• 
as  evidenced  by  the  prevalence  of  such  genera  as  Greana  and  Im- 
pattens,  and  the  absence,  common  to  both  countries,  of  oaks  and  pines 
which  abound  in  the  Malayan  archipela^.  The  annual  vegetation 
which  springs  up  In  the  rainy  season  includes  numerous  genera, 
such  as  Sida  and  Indigojrra,  which  are  largely  represented  both  in 
Africa  and  Hindustan.  Palms  also  in  both  countries  are  scanty, 
the  most  notable  in  southern  India  being  the  wild  date  (Pkoenix 

SiMj/rw) ;  Morassus  and  the  coco-nut  are  cultivated.  The  forests, 
ough  occasionally  very  dense,  as  in  the  Western  Ghats,  are  usually 
drier  and  more  open  than  those  of  the  Malayan  type,  and  are  often 
scrubby.  The  most  important  timber  trees  are  the  (ffn  {Cedrtla 
Toona),  sdl  (Skorea  robusla),  the  present  area  of  which  forms  two 
belts  separated  by  the  Gangetic  plain;  satin  wood  {Chloroxylon 
Swietenta),  common  in  the  drier  parts  of  the  peninsula;  sandalwood,' 
especially  characterisdc  of  Mysore;  iron-wood  l,Mesaa  fetrta),  and 
teak  {Tectorta  grandis). 
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wUh  Be»i,  Coorg,  Euum  Bengal  and  Auais,  Madru,  North- 
Weit  Frontier  Province,  Punjab,  and  the  United  Provinces  of 
Aftra  and  Oudh.  Each  of  these  provinces  is  described  under  its 
separate  name. 

The  native  states  are  governed,  at  a  rule,  by  native  princes 
with  the  help  of  a  political  officer  appointed  by  the  British 

government  and  residing  at  their  courts.  Some  of 
MMtv  ^^"'^  administer  the  Internal  affairs  of  their  states 
MMM.        with  almost  complete  independence;  others  require 

more  assistance  or  a  stricter  control.  These  feudatory 
rulcrt  possess  revenues  and  armies  of  their  own,  and  the  more 
Imporiani  cxertise  the  power  of  life  and  death  over  their  subjects; 
but  the  authority  of  each  is  limited  by  treaties  or  engagements, 
or  recognised  practice  by  which  their  subordinate  dependence 
on  the  British  government  is  determined.  That  government, 
OS  BUlcrain  in  Itiilia,  docs  not  allow  its  feudatories  to  form 
alliances  with  each  other  or  with  foreign  states.  It  interferes 
when  any  chief  misgoverns  his  people;  rebukes,  and  if  needful 
removes,  the  oppressor;  protects  the  weak;  and  firmly  imposes 
peace  upon  all.  There  are  in  all  nearly  700  dUtlnct  uolu,  which 
may  be  divided  Into  the  following  groups. 

The  must  important  states  are  Hyderabad,  Mysore,  Baroda, 
Kashmir  and  Jammu,  the  Rajputana  Agency,  and  the  Central 

India  Agency,  The  first  four  of  these  arc  single  units, 
glMM>        ^'^'^^  under  its  separate  ruler;  but  Rajputana  and 

Central  India  are  political  groups  consisting  of  many 
■tntes,  enjoying  dlfEcrcnt  degrees  of  autonomy.  Rajputana  is 
the  name  of  A  great  territorial  circle,  containing  twenty  slates 
in  all;  while  under  the  Central  India  Agency  there  are  grouped 
UtI  states  and  petty  chiefs. 

Amongst  the  minor  states,  subordinate  to  the  various  provincial 
governments,  five  arc  controlled  by  Madras;  354  by  Bombay, 
^^^  many  of  them  being  quite  petty;  16  by  Bengal,  of 
^^J^        which  Kuch  Behar  is  the  chief;  34  by  th«  Punjab, 

amongst  which  the  Phulkian  Sikh  states  and  Bhawatpur 
■re  the  most  important;  a  under  Eostcin  Bengal  and  Assam; 
15  under  the  Central  Provinces;  and  a  under  the  United 
I'ravinccs.  Burma  contains  a  number  of  Shan  states,  which 
technically  form  part  of  British  India,  but  are  administered 
through  their  hereditary  chiefs.  All  the  most  importanl  ol 
thcAc  native  statea  are  separately  described. 

In  addition  to  the  internal  states,  which  have  a  fixed  status, 
there  an  sevetml  frontier  tracts  of  India,  whose  status  is  fluc- 

tuating  or  not  strictlj-  defined.  In  Baluchistan  there 
JjJi^     arc  the  native  sUtes  of  Kalat  and  Las  Bela,  and  also 

tribal  areas  bdonginc  to  the  Marri  and  Bugti  tribes. 
On  the  nonh-west  frontier,  in  addition  to  the  chiefshipsof  Chitral 
and  Dir.  there  are  a  number  gt  independent  tribes  which  reside 
within  the  political  frontier  of  British  Iitdia.  but  over  which 
etlectivc  control  has  De\'er  been  exercised.  The  territory  bdm^ 
injt  to  these  tribes,  of  whom  the  chief  arc  the  Waiiris.  Afridis, 
(,')rakaais.  Mohmands.  Swatis  and  Bajoutis.  is  attached  to,  but 
iii  not  strtcib*  within,  the  North-Weai  FrooUei  Province. 
Raahnair  possesses  as  feudatories  Oil|tit  and  a  aumber  of  petty 
states,  of  which  the  most  important  are  Munn-Nagar  and 
ChiUs,  but  efiecti\t  control  o«r  these  outl)-ing  sutcs  has  only 
been  asserted  in  comparatively  recent  yeai^  for  political  leasons. 
Nepal  and  Bhutan,  though  independent,  are  under  various 
i-flmmcrcial  and  other  ajrixnicms  iriih  the  go\-emment  of  India. 
•.In  the  north-cast  ftwnticr,  as  on  the  north-wesi.  semi-inde- 
pendent ttil^cs  cucnd  across  the  frontier  into  independent 
c*''untry.  Similarly  Karenni,  on  the  Burmei^e  border,  is  rwt 
inihidcii  in  Britiish  territory,  but  the  superintendent  of  the  Shan 
states  eicrcises  some  judical  and  other  powrs  o\-er  it. 

TfiE     I^OPLE 

AofoRlinjt  to  the  c^T^sus  ot  loci  the  pi^pulation  of  India 
vincluding  Burma^  was  .n>4.,<^'05^  But  this  vast  mass  of 
]wo)tle  ik»e«  not  tv«ris:it«ie  a  sir^le  rwtionaliiy.  nci:hCT  b  it 
■li\-kk<t  into  a  number  (>f  ditferent  rations  of  dis;:r.c:  bl»d 
aiid  distinct  lanmi.MX"-  TTwv  arc  drawn,  indeed,  frvim  lour  vc?,- 
i\-:Mk<\i  clc^.enis:  the  tion-.Vrjaa  tribes  or  ab>>ri£ines  of  the 


country;  the  Aryan  or  Sanskrit-apeakiag  race;  the  great  mixed 
population  which  has  grown  out  of  a  fusion  of  the  two  previous 
elements;  and  the  Mahommedan  Invaders  from  the  north-west. 
These  four  elements,  however,  liave  become  inextricably  mixed 
together,  some  predominating  in  one  portion  of  the  country, 
some  in  anotlier,  while  all  are  found  in  every  province  and  native 
state.  The  chief  modem  divisions  of  the  population,  therefore, 
do  not  follow  the  lines  of  blood  and  language,  but  of  religion  and 
caste. 

Of  the  four  elements  already  enumerated  the  oldest  are  the 
wild  tribes  of  central  India,  such  as  the  Bhils  and  Gonds,  who 
probably  represent  the  original  Inhabitants  of  the  country. 
These  number  some  11,000,000.  Second  come  the  Dravidians 
of  the  south,  amounting  to  about  ^4,000,000.  Thirdly  come  the 
Aryans,  inhabiting  mainly  that  portion  of  India  north  of  the 
Nerbudda  which  is  known  as  Hindustan  proper.  Of  these  only 
the  Brohmans  and  Rajputs,  about  30,000,000,  are  of  pure  Aryan 
blood.  The  remaining  135,000,000  Hindus  represent  the  fusion 
of  Aryan  and  non-Aryan  elements.  Fourthly  come  the  Mahom- 
medans,,  numbering  some  62,000,000.  Many  of  them  are  the 
descendents  of  Arab,  Afghan,  Mogul  and  Persian  invaders,  asd 
the  remainder  are  converts  made  to  Islam  in  the  course  of  the 
centuries  of  Mahommedan  rule. 

The  census  report  of  1901  divided  the  population  of  India  into 
seven  distinct  racial  types:  the  Turko-Iranian  type,  represented  by 
the  Batuch,  Brahui  and  Afghans  of  the  Baluchistan 
Agency  and  the   North-Weat   Frontier   Province;  the 


Indo-Aryan  tvpe,  occupyii^  the  Punjab,  Rajputana  and 
Ka^mir,  and  havina;  as  its  characteristic 
Khalria  and  Jats;  tne  Scytho-Dravidian  t 


characteristic  members  the  RajpuU, 
_  .       .  ,  .  10-Dravidian  type  of  western  India, 

comprisii^  the  Mahrattas;  the  Kunbis,  ano  the  Cooiga,  probably 
formed  by  a  mixture  of  Scythian  and  Diavidian  etements;  tte 
Ar^Dravidian  type  found  in  the  United  Provinces,  in  parts  of 
Rajputana,  and  in  Bekai,  represented  in  its  upper  attata  by  the 
Hindustani  Brahman,  and  in  its  lower  by  the  Clwinar.  This  type 
is  probablv  the  result  of  the  intennbture,  in  varying  proportioa*, 
of  the  Indo-Aryan  and  Dravidian  ^pes,  the  former  etauent  ^e- 
dominating  in  the  higher  grou_p«  and  the  latter  in  the  lower.  The 
fifth  type  is  the  Monffolo-Inavidian  of  Bengal  and  Orisaa,  comprisiiv 
the  Bengal  Bnihmans  and  Kayasths,  the  Mahonunedana  of  Patera 
Bengal,  and  other  group*  peculiar  M  this  port  of  India;  It  is  pn>- 
babfy  a  blend  of  DravM&an  and  Mongoloid  eleneotB  with  a  strain  of 
Indo-Aryon  blood  in  the  higlier  group*.  The  sixth  type  is  the  Moiuo- 
lud  of  the  Himalayas,  Nepal,  Asnm  and  Bunna,  reimesented  by 
the  Kanets  of  Lahoul  ana  Kulu,  the  Lepcha*  of  Darjeelii^,  the 
Limbus,  Munnis  and  Guruivs  of  Nepal,  the  Bodo  of  Assam,  and 
the  Bunnese.  Seventh  and  last  comes  the  Diavidian  type,  cxteadioK 
from  Ceylon  to  the  valley  of  the  Ganges,  and  pemuiing  the  whole  « 
Madias  and  Mysore  and  most  of  Hyderabad,  the  Central  Provinces, 
Central  India  and  Chota  Nagpur.  Its  most  chaiactoistk  repre- 
sentatives are  the  Paniyans  of  the  south  Indian  billBaiid  tbeSantaU 
of  Chota  Nagpur.  This  is  probaUy  the  original  type  of  the  popula- 
tion of  India,  now  modified  to  a  varying  extent  t^  the  admixture  cif 
Aiyao.  Scythian  and  Mongoloid  elements. 

It  is  apparently  from  the  differences  in  civitiaatioa  and  political 
power  resulting  from  these  successive  strata  of  coDqueroc  over  the 
conquered  that  the  Hindu  system  of  caste  arose.     A  Cmlm 

caste  is  defined  in  the  census  report  of  I<>01  as  a  ooDection 
of  families  or  groups  of  families  bearing  a  common  name,  which 
usually  denotes  or  is  associated  with  a  specific  occupation ;  .-Uimii; 
common  descent  from  a  mythical  ancestor,  human  or  divine,  pro- 
fessing to  follow  the  same  calling,  and  regarded  by  those  who  are 
competent  to  gi\-e  an  oraoion  as  forming  a  single  honagcneoas 
community.  A  caste  is  almost  invariably  endogamoiu,  in  tbe  sense 
that  a  member  of  the  lai^  ciicle  ilenoted  by  the  conunoa  name  may 
not  mairy  outside  that  cude,  but  within  the  ciicle  tbeie  are  nsually 
a  aumher  of  smaller  circles,  each  of  viiichisaUoendogamaus.  Tlias 
it  is  not  enough  to  say  at  the  present  day  that  a  Brahmaa  cannot 
marry  any  woman  who  is  not  a  Brahman:  his  wife  mim  not  only 
be  a  Biahman,  but  must  also  betong  to  the  same  endofamous 
dit-ision  o(  the  Brahman  caste.  The  origin  ot  casse  was  d^rribcd 
by  >ir  Oeuil  It>b«t«on  in  ttw  Puniab  Census  Report  of  1881  in  the 
folkiaing  terms:  "  We  hav-e  the  ioll<>»ine  steps  in  the  proeas  l^ 
which  caste  has  been  evoU^  ia  the  Punjab— 1,1 1  the  tribal  di\-iaoiis 
commoaioall  primiii\-esocietie$:u^  the ^ld$ based  upon  bendiiaiy 
CKfupaiioa  common  10  the  middle  lile  of  ijU  communities:  131  the 
exal:a:h>n  of  the  prie^h-  odkv  to  a  degree  unexampied  ia  other 
Cfuntrirs;  a''  the  e^uliatun  of  the  L-cA-iikal  blood  by  a  special 
■Dasrence  upon  the  necessarily  beredilarx'  nalure  nf  (xrup^tioB: 
15.  jLe  preservation  and  supfxirt  ol  this  priiKi^ue  by  the  ^boralioa 
from  the  tbeftries  of  the  Hindu  a*fd  or  co:aBi.>>Nny  i  " 
artiiK~iil  im  ol  rulrs  le^-juiin^  nuirutic  and  Lnt 
cerr^in  occujuli.^ni  and  i.xxlf  to  t>e  impure 
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fcetween  fne  several  castes.  I 
and  the  pride  of  blood,  which 
.  <»uld  reconcile  a  nation  to  j 
domestic  and  burdensome  from 
hardly  to  be  wondered  at  that  ca 

which  distinguishes  it  in  India."     Caste  has,  in  fact,  c 
chirf  dominating  factor  in  the  life  of  the  ordinary 
'    is  from  the  cradle  to  the  fp^ve. 


ree  of  social  intercourse  permitted 
to  these  the  pride  of  social  rank 
natural  to  man,  and  Whiclt  alone 
□nee  irksome  from,  a 
material  point  of  view,  and  it  is 
c  should  have  assumed  the  rigidity 


e  of  IntKa. 

_, _.    — -  ,--   _ —■e  regulated  by  it ; 

and  the  tendency  in  modem  India  is  for  tnbes  to  turn  into  castes. 
So  widespread  is  its  influence  that,  though  originally  a  purely  Hindu 
institution,  it  has  come  to  exercise  consideraHe  influence  over  their 
Mahommedan  neighbours  (see  Caste). 

The  chief  Indian  religions  with  the  numbers  of  their  followers 
according  to  the  census  of  1901  are:  Hindu  (307,147,036), 
UtiUam  Mahommedan(63^58,o77),  Buddhist  (9,476,739), Sikh 
{a,iQ5.339),  Jfun  (i,334,i48),  Christian  (1,953,241), 
^trsee  (94,190),  and  Animist  (8,584,148).  The  oldest  of  these 
rdiglons  is  Animism  [q.v.),  which  represents  the  beginnings  of 
religion  in  India,  and  is  still  professed  by  the  more  primitive 
tribes,  such  as  Santals,  Bhils  and  Gonds.  The  transition  from 
thiscnideformof  religion  to  p«^ular  Hinduism  {9.11.)  is  compara- 
tively easy.  The  most  obvious  characteristics  of  the  ordinary 
Hindu  are  that  he  worships  a  plurality  of  gods,  looks  upon  the 
cow  as  a  sacred  animal,  and  accepts  the  Brahmankal  supremacy 
(see  Brabiunisu)  and  the  caste  system ;  and  when  it  is  a  question 
whether  one  of  the  animistic  tribes  has  or  has  not  entered  the 
fold  of  Hinduism,  these  two  latter  points  seem  to  be  the  proper 
test  to  apply.  On  the  other  hand  there  are  various  offshoots  from 
orthodox  Hinduism,  the  distinguishing  feature  of  wMch,  in  their 
earlier  history  at  least,  is  the  obUteration  of  caste  dbtinctioos 
and  the  rejection  of  the  Brahmanical  hierarchy.  It  is  doubtful 
M  Buddhism,  and  still  more  so  if  Jainism  and  Skhism,  a]l 
<rf  whi<^  are  commonly  recognized  as  distinct  r^igions,  ever 
differed  from  Hinduism  to  a  greater  extent  than  did  the  tenets 
Of  the  earlier  followers  of  Chaitanya  in  Bengal  or  those  of  the 
Lingayats  in  Mysore;  and  yet  these  latter  two  are  regarded 
only  as  sects  of  Hinduism.  Considerations  of  their  history 
and  past  poUtical  importance  have  led  to  the  elevation  of 
BudiUiism,  Jainism  and  Sikhism  to  the  rank  of  independent 
religions,  while  the  numerous  other  schismatic  bodies  are  held 
to  be  only  sects.  But  there  is  a  marked  tendency  both  on  the 
part  of  the  sects  and  of  the  distinct  religions  to  lapse  into  the 
parent  religion  from  which  they  sprang.  In  this  way  both 
Buddhism  (q.v.)  and  Jains  {q.v.)  have  almost  been  swallowed 
up  by  ifinduism;  Sikhism  (q.v.)  is  only  preserved  by  the  military 
requirements  of  the  British,  and  even  the  antagonism  between 
Hindu  and  Mahommedan  is  much  less  acute  than  it  used  to  be. 
The  bewildering  diversity  of  religious  beliefs  collected  under 
the  name  of  Hinduism  has  no  counterpart  amongst  the  Mahom- 
medans  (see  Mahokmedan  Religion)  ,  who  are  limited  as  to  their 
main  tenets  by  the  teaching  of  a  single  book,  the  Koran.  The  two 
main  sects  are  the  Sunnis  and  the  Shiahs.  In  India  the  Sunnis 
greatly  preponderate,  but  they  usually  share  with  the  Shiaha 
their  veneration  for  Hasan  and  Husain  and  strictly  observe 
the  Mohurrura. 

The  Mahommedans  of  India  may  be  divided  into  two  classes, 
pure  Mahommedans  from  the  Mogul  and  Pathan  conquering  races, 
and  Mahommedan  converts,  who  differ  very  Uttle  from  the 
surrounding  Hindu  population  from  which  they  originally  sprang. 
The  pure  Mahommedans  may  again  be  subdivided  into  four 
sections:  Moguls,  or  the  descendants  of  the  last  conquering  race, 
including  Persiuis;  Afghans  or  Pathans,  who  from  their  prox- 
imity to  the  frontier  are  much  more  strongly  represented, 
chiefly  in  the  Punjab  and  in  the  RohiHchand  division  of  the  United 
Provinces;  Sayads,  who  clmm  to  be  lineally  descended  from  the 
Prophet;  and  Sheikhs,  which  is  a  name  often  adopted  by  con- 
verts. The  temainder  are  unspecified,  but  the  following  tribes 
or  classes  among  Indian  Mussulmans  are  worthy  of  notice.  In 
Bengal  the  vast  majorityof  the  Mahommedans  manifestly  belong 
to  the  same  race  as  the  lowest  castes  of  Hindus.  They  are  them- 
selves subdivided  into  many  classes,  which  in  their  devotion  to 
hereditary  occupations  are  scarcely  to  be  distinguished  from 
Hindu  castes.  In  the  Funjab,  besides  the  Pathau  immigrants 
from  across  the  frontier,  Islam  has  taken  a  strong  h<4d  of  the 
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native  population.  The  censns  returned  large  numbers  oi . 
Rajputs  and  Gujars  among  the  Mussulmans.  Here,  agaK^^ch 
the  Mahommedans  are  not  strongly  distinguished  from  their  *** 
Hindu  brethren.  Bombay  possesses  three  peculiar  classes  of 
Mussulmans,  each  of  which  is  specially  devoted  to  maritime 
trade— the  Memons,  chiefly  in  Sind;  the  Borahs,  mainly  in 
Gujarat;  and  the  Ehojahs,  of  whom  half  live  in  the  island  of 
Bombay.  In  southern  India  the  majority  are  known  as  Deccani 
Mussulmans,  being  descendants  of  the  armies  led  by  the  kings 
and  nawabs  of  the  Deccan.  But  the  two  peculiar  races  of  the 
south  are  the  Moplahs  and  the  Labbays,  both  of  which  are  seated 
along  the  coast  and  follow  a  seafaring  life.  They  are  descended 
from  the  Arab  traders  who  settled  there  in  very  early  times,  and 
were  recruited  partly  by  voluntary  adhesions  and  partly  by 
forcible  conversions  during  the  persecutions  of  Hyder  Ali  and 
Tipi>oo  Sultan.  The  Moplahs  of  Malabar  are  notorious  for 
repeated  outbreaks  of  bloody  fanaticism.  In  proportion  to  the 
total  population  Islam  is  most  strongly  represented  in  the  North- 
west Frontier  Province,  where  it  is  the  religion  of  93%  of  the 
inhabitants;  then  follow  Kashmir  and  Sind  with  about  75% 
each.  Eastern  Bengal  and  Assam  with  58%,  the  Punjab  with 
49%,  Bengal  with  18%,  and  the  United  Provinces  with  14%. 
In  the  great  Mahommedan  state  of  Hyderabad  the  proportion  is 
only  10%,  It  appears  that  the  Mahommedans  generally  tend 
to  increase  at  a  faster  rate  than  the  Hindus. 

The  Sikh  religion  m  almost  entirely  confined  to  the  Punjab.  Of 
the  total  number  of  3,195,339  Sikhs  all  but  64,353  are  found  in  the 
Punjab,  and  two-thirds  of  the  remainder  are  in  the  Umted  Provinces 
and  Kashmir  which  adjoin  it. 

Buddhism  had  disappeared  from  India  long  before  the  East  India 
Company  gained  a  foothold  in  the  country,  and  at  tlte  present  day 
there  are  very  few  Buddhists  in  India  proper.  Of  the  9,476,759 
enumerated  inthecensusof  1901  all  but  some  three  hundred  thousand 
were  in  Burma.  The  greater  part  of  the  remainder  are  found  in 
Bengal  on  the  borders  of  Burma,  on  the  borders  of  Nepal,  Tibet  and 
Bhutan,  and  in  the  Spiri,  Lahul  and  Kanawar  districts  oi  the  Punjab 
Himalayas,  where  many  of  the  inhabitants  are  of  Tibetan  origin. 

More  than  two-fifths  of  the  Jains  in  India  are  found  in  Bombay 
and  its  native  states,  including  Baroda.  They  are  proportionally 
most  numerous  in  central  and  western  Rajputana  and  m  Gujarat 
and  Central  India. 

The  Parsees,  though  influential  and  wealthy,  are  a  very  small 
community,  numbering  only  94,000,  of  whom  all  but  7000  are  found 
in  Bombay.  The  remainder  are  scattered  all  over  India,  but  are 
most  numerous  in  Hyderabad,  the  Central  India  ^ency,  and  the 
Ceiitral  Provinces, 

The  Christian  community  numbers  2,933,241,  of  whom,  3,664,313 
are  natives  and  the  remainder  Europeans  and  Eurasians.  Ol  the 
native  Chrisrians  about  two-fifths  are  Roman  Catholics  and  one- 
eighth  Uniat  Syrians;  one-ninth  belong  to  the  Anglican  communion, 
one-eleventh  are  Jacobite  Syrians,  and  one-twelfth  are  Bapriats; 
while  Lutherans,  Methodists  and  Presb}^erians  are  also  represented. 
Nearlv  two-thirds  of  the  total  number  are  found  in  the  Madras 
Presidency,  including  its  native  states.  In  Cochin  and  Travancore, 
where  the  Syrian  church  has  most  of  its  adherents,  nearly  a  quarter 
of  the  entire  population  profess  the  Christian  faith.  More  than  four- 
fifths  of  the  CSiristians  ia  Madras  proper  are  found  in  the  ei^ht 
southernmost  districts,  the  scene  of  the  labours  of  St  Francis  Xavier 
and  the  Protestant  missionary  Schwara.  The  adherents  of  the  Syrian 
church,  known  aa  "  Christians  of  St  Thoma8,"in  Malabar,  Travancore 
and  Cochin  are  the  most  andent  Christian  community  in  the  south. 
After  these  come  the  Roman  Catholics,  who  trace  their  origin  to  the 
teaching  of  St  Francis  Xavier  and  the  Madura  Jesuits.  The  Pro- 
testant churches  date  only  from  about  the  beginning  of  the  toth 
century,  but  their  prtwress  since  that  time  has  been  considerable. 
Aa  ia  to  be  eiqiected  m  tie  case  of  areligtonwitha  strong  proselytizing 
agency,  the  growth  of  Christianity  is  far  more  rapid  than  that  01 
the  general  population.  Taking  native  Christians  alone,  their 
numbers  increased  from  I.346.288  in  1872  to  2,664,313  In  1901, 
and  the  rate  of  increase  in  the  thirty  years  was  even  greater  than 
these  figures  would  show,  because  they  include  the  Syrian  church, 
whose  numbers  are  practically  constant.  The  classes  most  receptive 
of  Christianity  are  those  who  are  outside  the  Hindu  svstem,  or  whom 
Hinduism  rerards  as  degraded.  Amongst  the  Hindu  higher  castes 
.1 — .1..,:_w.. — 1 —  !_  .1 —  -....  .J  — .......sin^.^  (jf  which  family 


le  greatest. 


Langttages. — According  to  the  linguistic  survey  of  India 
no  fewer  than  147  distinct  languages  are  recorded  as  verna- 
cular in  India.  These  are  grouped  according  to  the  following 
system: — 
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VemacvJiirs  of  India. 

Number  of 
languages  spoken. 
£3iati  Family— 

up  (7831) 3 

Family  (427,760) 4 

jiese  Family — 

iurman  Sub-family  (9,560,454)  .  -  79 
i-Chinese  Sub-family  (1,724,085)  ...  9 
n  Family  (56,514,524.) 14 


tnily.  Aryan  Sub-fanjily — 
branch  (1,377.023)    .... 
h.do-Aryati  Branch  (219,780,650) 


Uadassed  Langu^es 2 

Andamanese  (1882) 

Gipsy  Languages  (J44.I43) 

Others  (125)  

Total  Vernaculars  of  India 147 

The  only  representatives  of  the  Malabo-Polynesian  group  in  India 
are  the  Scluiigs  of  the  Mergui  Archipelago  and  the  Nicobareae. 
The  Mon-Khmer  family,  which  is  most  numerous  in  Indo-China,  is 
here  represented  by  the  Talaings  of  southern  Burma  and  the  Khasis 
of  Assam.  Of  the  Tibeto- Chinese  family,  the  Tibeto-Burman  sub- 
family, as  its  name  implies,  is  spoken  from  Tibet  to  Burma;  while 
the  Siamese-Chinese  subfamily  is  represented  by  the  Karens 
and  Shans  of  Burma.  The  Munda  or  Kolarian  family,  which  is 
now  distinguished  from  the  Dravidian,  ia  almost  confined  to  Chota 
Nagnur,  its  best-known  tribe  being  the  Santals.  The  Dravidian 
famjJy  includes  the  four  literary  languages  of  the  south,  as  well  as 
many  dialects  spoken  by  hill  tribes  in  central  India,  and  also  the 
isolated  Brahul  in  Baluchistan.  Of  the  Indo-EJiropean  family,  the 
Iranian  branch  inhabits  Persia,  Afghanistan  and  Baluchistan; 
while  the  Indo-Aryan  branch  is  spoken  bj;  the  great  mass  of  the 
people  of  northern  India.  The  only  Semitic  language  is  Arabic, 
found  at  Aden,  where  also  the  Hamitic  Somali  was  returned.  Gipsy 
dialects  are  used  by  the  nomadic  tribes  of  I  ndia,  while  Andamanese 
has  not  been  connected  by  phild<^sts  with  any  recognized  family 
of  ^eech. 

All  the  chief  lai^uages  of  India  are  described  under  their  separate 

Educaiion. — The  existing  system  of  education  in  India  is 
mainly  dependent  upon  the  government,  being  directly  organized 
by  the  state,  at  least  in  its  higher  departments,  asHsted  through- 
out by  grants-in-aid  and  under  careful  inspection.  But  at  no 
period  of  its  history  has  India  been  an  altogether  unenlightened 
country.  The  origin  of  the  Deva-Nagari  alphabet  b  lost  in 
antiquity,  though  that  is  generally  admitted  not  to  be  of  indi- 
genous invention.  Inscriptions  on  stone  and  copper,  the  palm- 
leaf  records  of  the  temples,  and  in  later  days  the  widespread 
manufacture  of  paper,  aU  alike  indicate,  not  only  the  general 
knowledge,  but  also  the  common  use,  of  the  art  of  writing. 
From  the  earliest  times  the  caste  of  Brahmans  has  preserved, 
by  oral  tradition  as  well  as  in  MSS.,  a  literature  unrivalled  alike 
in  its  antiquity  and  in  the  intellectual  subtlety  of  its  contents. 
The  Mahommedan  invaders  introduced  the  profession  of  the 
historian,  which  reached  a  high  degree  of  excellence,  even  as 
compared  with  contemporary  Europe.  Through  all  changes 
of  government  vernacular  instruction  in  its  simplest  form  has 
always  been  given,  at  least  to  the  children  of  respectable  classes, 
in  every  large  village.  On  the  one  hand,  the  toh  or  seminaries  for 
teaching  Sanskrit  philosophy  at  Benares  and  Nadiya  recall  the 
schoob  of  Athens  and  Alexandria;  on  the  other,  the  importance 
attached  to  instruction  in  accounts  reminds  us  of  the  picture 
which  Horace  has  left  of  a  Roman  education.  Even  at  the 
present  day  knowledge  of  reading  and  writing  is,  owing  to  the 
teaching  of  Buddhist  monks,  as  widely  diffused  throughout 
Burma  as  it  is  in  some  countries  of  Europe.  English  efforts 
to  stimulate  education  have  ever  been  most  successful  when 
based  upon  the  existing  indigenous  institurions. 

During  the  early  days  of  the  East  India  Company's  rule  the 
promotion  of  education  was  not  recognized  as  a  duty  of  govern- 
ment. The  enlightened  mind  of  Warren  Hastings  did  indeed 
anticipate  his  age  by  founding  the  Calcutta  madrasa  for  Mahom- 
medan  teaching,  and  by  aSording  steady  patronage  alike  to 
Hindu  pundits  and  European  students.  But  Wellesley's  schemes 
of  imperial  dominion  did  not  extend  beyond  the  establBhment 


of  a  college  for  English  officials.  Of  the  Calcutta  colleges,  that 
of  Sanskrit  was  founded  in  1834,  when  Lord  Amherst  was 
governor-general,  the  medical  college  by  Lord  William  Bentinck 
in  183s,  the  Hooghly  madrasa  by  a  wealthy  native  gentleman 
in  1836.  The  Sanskrit  college  at  Benares  had  been  established 
in  1791,  the  Agra  college  in  1823.  Meanwhile  the  missionaries 
made  the  field  of  vernacular  education  their  own.  Discouraged 
by  the  official  authorities,  and  ever  liable  to  banishment  or 
deportation,  they  not  only  devoted  themselves  with  courage 
to  their  special  work  of  evangelizarion,  but  were  also  the  first 
to  study  the  vernacular  dialects  spoken  by  the  common  people. 
Just  as  two  centuries  earlier  the  Jesuits  at  Madu^,  in  the 
extreme  south,  composed  works  in  Tamil,  which  are  still  acknow- 
ledged as  classical  by  native  authors,  so  did  the  Baptist  mission 
at  Serampur,  near  Calcutta,  first  raise  Bengali  to  the  rank  of  a 
literary  dialect.  The  interest  of  the  missionaries  in  eduicalioQ, 
which  has  never  ceased  to  the  present  day,  though  now  compara- 
rively  overshadowed  by  government  activity,  had  two  distinct 
aspects.  They  studied  the  vernacular,  in  order  to  reach  the 
people  by  their  preaching  and  to  translate  the  Bible;  and  they 
taught  English,  as  the  channel  of  non-sectarian  learning. 

At  last  the  government  awoke  to  its  own  responsibility 
in  the  matter  of  education,  after  the  long  and  acrimonious 
controversy  between  the  advocates  of  English  and  vernacular 
teaching  had  worn  itself  out.  The  present  system  dates  from 
1S54,  being  based  upon  a  comprehensive  despatch  sent  out  by 
Sir  C.  Wood  (afterwards  Lord  Halifax)  in  that  year.  At  that 
time  the  three  universities  were  founded  at  Calcutta,  Madras 
and  Bombay;  English-teaching  schools  were  established  in 
every  district;  the  benefit  of  grants-in-aid  was  extended  to  the 
lower  vernacular  institutions  and  to  girls'  schools;  and  public 
instruction  was  erected  into  a  department  of  the  administration 
in  every  province,  under  a  director,  with  a  staS  of  inspectors. 
In  some  respects  this  scheme  may  have  been  in  advance  of  the 
time;  but  it  supphed  a  definite  outline,  which  has  gradually 
been  filled  up  with  each  succeeding  year  of  progress.  A  network 
of  schools  has  now  been  spread  over  the  country,  graduated  from 
the  indigenous  village  institutions  up  to  the  highest  colleges. 
All  ahke  receive  some  measure  of  pecuniary  support,  which  is 
justified  by  the  guarantee  of  regular  inspection;  and  a  series 
of  scholarships  at  once  stimulates  efficiency  and  opens  a  path  to 
the  university  for  children  of  the  poor. 

During  Lord  Curzon's  term  of  office  the  whole  system  of 
education  in  India  was  examined,  reported  upon  and  improved. 
The  five  universities  of  Calcutta,  Madras,  Bombay,  Allahabad 
and  Lahore,  which  were  formeriy  merely  examining  bodies, 
had  their  senates  reformed  by  the  introduction  of  experts; 
while  hostels  or  boarding-houses  for  the  college  students  w«re 
founded,  so  as  to  approach  more  nearly  to  the  English  ideal 
of  residential  institurions.  The  schools  for  secondary  education 
were  found  to  be  fairly  prosperous,  owing  to  the  increasing 
demand  for  English  education;  but  more  teachers  and  more 
inspectors  were  provided.  In  the  primary  schools,  however, 
which  provide  vernacular  teaching  for  the  masses,  there  were 
only  4^  million  pupils  to  the  300  millions  of  India.  In  1901  three 
out  of  every  four  country  villages  had  no  school,  only  3,000,000 
boys,  or  less  than  one-fifth  of  the  total  number  of  school-going 
age,  were  in  receipt  of  primary  education,  and  only  one  girl  for 
every  ten  of  the  male  sex,  or  2^%  of  the  female  population  of 
school-going  age.  In  order  to  remedy  these  defects  primary 
education  was  made  a  first  charge  upon  provincial  revenues, 
and  a  permanent  annual  grant  of  £213,000  was  made  from  the 
central  government,  with  the  result  that  thousands  of  new 
primary  schools  have  since  been  opened.  The  technical  schools 
may  be  divided  into  two  classes,  technical  colleges  and  schools 
and  industrial  schools.  The  former  include  colleges  of  engineering 
and  agriculture,  veterinary  colleges,  schools  of  art  and  similar 
institutions.  Several  of  these,  such  as  the  Rurki  and  Sibpur 
engineering  colleges,  the  college  of  science  at  Poona,  the  Victoria 
Jubilee  Institute  at  Bombay  and  some  of  the  schools  of  art,  have 
shown  excellent  results.  The  agricultural  colleges  have  been 
less  successful.     The  industrial  schools  were  largely  engaged  in 
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1901  inteacbihg  carpentry  and  smithy-work  to  boys  who  never 
intended  to  be  carpenters  or  smiths;  but  this  misdirection  of 
industiy  has  since  been  remedied,  and  the  industrial  schools 
have  been  made  the  first  stepping-stone  towards  a  professional 
career.  In  addition  a  number  of  technical  scholarships  of  £1 50 
each  have  been  founded  triable  in  Europe  or  America. 

Aduuostution 

By  the  act  of  parliament  which  transferred  the  government 
of  In^a  fitom'  the  company  to  the  crown,  the  administration 
in  England,  is  exercised  by  the  sovereign  through  a  Secretary 
of  state,  who  inh^ts  all  the  powers  formerly  banging  to 
the  Court  of  Directors  and  the  Board  of  Control,  and  who,  as 
a  membet'  of  the  cabmet,  is  responsible  to  parliament.  In 
adiq^stratiVe  det^s  he  is  uaisted  by  the  Coiinril  <Hf  India,  an 
advisory  body,  with  spec&l  control  oVCr  finance.  This  council 
consistS'Of  not  naore  thnn  fifteen  and  not  fewer  than  ten  members, 
appointed  by^  the  secretary  of  state  for^a  term  of  seven  years, 
of  whom  at  least  nine  must  have  served  or  resided  in  India  for 
ten  years.  A  Hindu  and  a  Mahommedan  w«e  for  the  firtt 
time  sppbinted  to  the  council  in  1907. 

At  th^  head  of  the  government  in  India  is  the  governor- 
gen^nd,  styled  also  viceroy,  as  representative  of  the  sovereign^ 
T-^,  He  is  appointed  by  the  crown,  and  his  tenure  of  office 

Supmn  is  fl*e  years.  The  supreme  authority,  civil  and 
*•"'•■  militaty.  Including  control  over  all  the  local  gorcfn- 
"'"  *  ments,  is  vested  in  the  governor-general  in  council, 

commonly  k)io#n  as  "  the  Government  of  India,"  which  has 
its  seat  at  .Calcutta  during  the  cold  season  from  November  to 
Aprit;'and  migrates  to  Simla  in  the  Punjab  hills  for  the  rest  o£ 
the  year.  The  executive  couiKil  of  the  governor--general  is 
composed  of  six  ordinary  members,  likewise  appointed  by  the 
crown  for  a  term  of  five  years,  of  whom  three  must  have  served 
f9r  ten  years, , in  India  and  one  mu3t  be  a  barristei:,  together 
with  the  commander-iuTchief  as  an  extraordinary  member. 
A  Hindu  barrister  was  first  appointed  a  mnnber  of  council  in 
1909.  The,  several  departments  of  administration — Foreign, 
Home,  Finaiice,  Lefpslative,  Army,  Revenue  and  Agriculture 
(with  Public  Works),  Commerce  and  Industry,  Education 
(added'  In  1910) — are  distributed  among  tbe  council  after 
the  fashion  of  a  European  cabinet,  the  foreign  portfolio  being 
reserved  by  tht  viceroy;  but  all  orders  and  resolutions  are 
issued  in  the  name  of  the  governor-general  in  council  and 
must.be  dgned  by  &  secretary. 

For  leghiatrve  purposes  the  executive  council  is  enlarged 
iota  a  legislative  icouncil  by  the  addition  of  other  members, 
j^  ex  officio,    nominated   and    elected.     In   accordance 

c«hto-  withteguIaticHis  made  under  the  Indi&n  Coimcils  Act 
""  "i^OQ,  these  additional  members  number  61,  making 

**"■'''•  68  in  all  with  the  viceroy,  so  amnged  as  to  give 
an  official  majority  of  three.  The  only  ex~officio  additional 
member  b  the  lieut«mnt-govemor  of  the  province  in  which  the 
legislative  council  may  happen  to  meet;  nominated  menbers 
'  number35,  of  whomnot  more  than  aSmay  be  officials-,  while  .35 
are  elected,  directly  or  indirectly,  with  special  rquesentation 
for  Mahommedans  and  landholders.  Apart  from  legislation,  the 
members  of  the  council  enjoy  the  right  to  interpdiate  the 
government  on  all  matters  of  public  interest,  induding  the 
putting  of  supplementary  questions;  the  right  to  move  and 
discuss  gmeral  resoludons,  which,  if  carried,  have  effect  only 
as  recommendations;  and  the  right  to  discuss  and  criticize 
in  detail   the   budget,  or  annual   finoocial   statement. 

The  local  or  provincial  governments  are  fifteen  in  all,  with 
varying  degrees  of  Tesponsibility.  First  stand  the  two  pred* 
dencies  of  Madras  (officially  Fort  St  George)  and  Bombay,  each 
of  which  is  administered  by  a  governor  and  council  appointed 
by  the  croWn.-  The  governor  is  usually-sent  from  England;  the 
members  of  conncfl  may  nuniber  four,  of  whohi  two  must  have 
served  in  India  for  ten  years,'  Next  foUow  the  five  lieutenant- 
goVemorsfaipa'  of  Benifalv  the  United  .Provinces  of  A^a  and 
Oudb,  'Iba  ^Punjab,  Bol-ma',  and  Enstem  Bengal  ahd  Assam, 
fcr  each  (if  which  a  council  may  be  appointed,  beginning  itith 


Bengal.  Last  coote  the  chief  commissionershlps,  of  which 
the  Central  Provinces  (with  Betir)  rank  scarcdy  below  the 
lieutenant-go vernoivhips,  frtlile  the  rest—^the  North-West 
Frontier  Province,  British  Baluchistan,  Ajmer-Mennira,  Coorg 
and  the  Andamans — are  minor  charges,  generally  associated  with 
political  supervision  over  native  states  or  frontier  tribes.  The 
two  presidencies  and  also  the  five  lieutenant-governorships 
each  possesses  a  legislative  council,  modelkd  <m  that  of  the 
governor-general,  but  so  that  in  every  case  there  shall  be  s 
majority  of  non-official  ntembers,  varying  from  13  to  3. 

Within  the  separate  provinces  tbe  administrative  unit  is 
the  district,  of  which  there  are  249  in  India.  In  every  province 
except  Madras  there  are  divisions,  consisting  of  three  rumMam. 
or  more  districts  under  a  commissioner.  The  title 
of  the  district  officer- varies  according  to  whether  the  province 
is  "regulation''  or  "non-regulation."  This  is  an  old  dis^ 
tincti<Ht,  frtiichnow  tends  to  become  obsolete;  but  brdadly 
speaking  a  larger  measure  of  dilcretion  isalhiwed  in  the  van* 
regtilation  provinces,  and  the  district  officer  may  be  a  military 
officer,  while  in  the  regulation  provinces  heimist  be  a  member 
of  the  Indian  dvil  service.  In  a  regulatittn  province  tlic 
district  officer  is  styled;  a  collector,  while  in  a  non-regidatioil 
province  he  ik  called  a  deputy ^commisEiotier,  The  chief  non- 
regulation  provihces  are  the  Pimjkb,  Central  Provinces  and 
Burfaa;  but  oiod^rcgidation  districts  are  also  to  be  found  id 
Bengal,  Eastern  Bengal  'and  Assam,  the  United  Provinc^es 
and  Sind.  .  -.         '  ,'_^ 

The  dJGtricts  are  partitioned  out  into  lessor  tracts,  whicn 
are  strictly  imits  of  administration,  tbouf^  subordinate  oneai 
The  systwn  ol  partitioning,  and  also  the  nomenclature,  vary  in 
the  different  provinces;  but  gmerally  it  may  be  said  that 
the  subdivision  or  tahsU  is  the  ultiinate  unit  of  administratiaa. 
The  douUe  name  indicates  the  twofold  priru;ijde  of  s^aration; 
the  subdivision  is  properly  the  charge  ot  an  assistant  magistrate 
or  executive  officer, 'the  ftiAtiU  is  the  charge  of  a  deputy-collector 
or  fiscal  officffl*;  and  these  two  offices  may  tx  may  not  be  ia  the 
same  hands.  Broadly  speaking,  ihi  subdivision  is  characteristic 
of  Bengal,  where  revenue  dntles  arc'in  the  badcground,  and 
the  iaknl  of  Madras,  where  the  lanAsettlement  requires  attention 
year  by  year.  There  is  no  administrative  unit  below  the  sub- 
division or  IoAjH.  The  Ihana,  or  police  division,  only  exists 
for  p<dice  purposes.  The  pargftna,  or  fiscal  division,  under 
native  rule;  has  now  bat  an  historical  interest.  The  village 
still  mnains  as  the  ogricultuial  unit,  and  preserves  its  inde- 
pendence'for  revenue  purposes  in  most  parts  of  the  country, 
The  township  is  peculiar  to  Burma, 

Bengal  {including  Eastern  Bengal  and  Assam),  Madras, 
Bombay  and  the  old  North- Western  Provinces  e«ii  has  a 
high  court,  established  by  charter  under  an  act  of 
parliBmen.t,  with .  judges,  appointed  by  the  crown.  T*' 
Of  the  other  provinces  the  Punjab  and  Lower  Burma  g,rrk». 
have  chief  courts,  and  Oudh,  the  Central  Provinces, 
U[q>er  Burma,  Sind  tind  the  North- West  Front i«  Province 
have  Jududal  commissioners,  all  established  by  local  legidjation. 
From  the  high  courts,  chief  courts'  and  judicial  oominisHOik«s 
an  appeal  lies  to  the  judicial  committee  of  the  privy  council 
in  England.  Below  these  courts  come  district  and  sessions 
judges,  who  perform  the  ordinary  judicial  work  of  the  Covnlry, 
civil  and  ciiminsl..  Thtir  jurisdictions  coincide  fw  the  most 
part  with  the  magisterial  and  fiscal  boundaries.  But,  except 
in  Madras,  where  the  districts  are  large,  a  single  civil  and  sessions 
judge  sometimes  exercues .  jurisdicti<»i  over  mt^e  than  one 
district,  in  the  non-regulation  territory  judicial  and  executive 
functions  are  to  a  large  extent  combined,  in  the  sanul  hands. 

Tbe' law  admii£3t^red  in  the  Indian  courts  is -described  in 
the  aiticle  Indian  Law. 

The  cbifef  of  the  Indian  services  is  technically  known  as. the 
Indian  civil  service.  .  It  is  limited  to  about  a  thousat]4  nnunbars, 
nbo.ace  choses  by  open  competition  in  England.  .^-^ 
btitwCMi  the  ages  of •- twenCy-onti  and  twenty-four.  -strvkM. 
Ncady  all  the  higher  appointments,  administrative  .'  A  ■  .. 
and  judicial,  ard  t^propriaCed  by  statute  Ut-  ;thi3  setvicer  Iritb 
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the  exception  of  a  few  held  by  military  officers  on  dvil  duty 
in  the  non-regulation  provinces.  Other  services  mainly  or 
entirely  recruited  in  England  are  the  education  department, 
police,  engineering,  public  works,  telegraph  and  forest  services. 
In  addition  to  the  British  officials  employed  in  these  services, 
there  is  a  host  of  natives  of  India  holding  superior  or  subordinate 
appointments  in  the  government  service.  According  to  a 
calculation  made  in  1904,  out  of  1370  appointments  with  a  salary 
of  ]£8oo  a  year  and  upwards,  ra63  were  held  by  Europeans,  15 
by  Eurasians  and  ga  by  natives  of  India.  But  below  that  line 
natives  of  India  greatly  preponderate;  of  16,908  appointments 
ranging  between  £800  and  £60  a  year,  only  5205  were  held  by 
Europeans,  5430  by  Eurasians  and  16,283  by  natives. 

These  figures  show  that  less  than  6500  Englishmen  are 
employed  to  rule  over  the  300  milUons  of  India.  On  the  other 
hand,  natives  manage  the  greater  part  of  the  administration 
of  the  revenue  and  land  affairs  and  magisterial  work.  The 
subordinate  courts  throughout  India  are  almost  entirely  manned 
by  native  judges,  who  sit  also  on  the  bench  in  each  of  the  High 
Courts.  Similarly  in  the  other  services.  There  are  four  engineer- 
ing colleges  in  India,  which  furnish  to  natives  access  to  the 
higher  grades  of  the  public  works  department;  and  the  pro- 
vincial education  services  are  recruited  solely  in  India. 

Though  the  total  strength  of  the  army  in  India  has  undergone 
little  change,  important  reforms  of  organization  have  been 
effected  in  recent  years  whkh  have  greatly  improved 
J^J„y,  its  efficiency.  In  1895,  after  long  discussion,  the 
old  presidency  system  was  abolished  and  the  whole 
army  was  placed  under  one  commander-in-chief,  though  it 
was  not  till  1904  that  the  native  regiments  of  cavalry  and 
infantry  were  re-numbered  consecutively,  and  the  Hyderabad 
contingent  and  a  few  local  battalions  were  incorporated  with 
the  rest  of  the  army.  About  the  same  time  (1903)  the  designa- 
tion of  British  officers  serving  with  native  troops  was  changed 
from  "  Indian  Staff  Corps  "  to  "  Indian  Army."  The  entire 
force,  British  and  native,  is  now  subdivided  into  a  Northern 
and  a  Southern  Army,  with  Burma  as  an  independent  command 
attached  to  the  latter.  Each  of  these  armies  is  organized  in 
diviuons,  nine  in  number,  based  on  the  principles  that  the  troops 
in  peace  ^ould  be  trained  in  units  of  command  similar  to  those 
in  which  they  would  take  the  field,  and  that  much  larger  powers 
should  be  entrusted  to  the  divisional  commanders.  At  the 
same  time  large  sums  of  money  have  been  expended  im  strategic 
works  along  the  north-west  frontier,  supply  and  transport 
has  been  reorganized,  rifle,  gun  and  ammunition  factories  have 
been  established,  and  a  Staff  College  at  Quetta. 

In  1907-1908  the  actual  strength  of  the  army  in  India  numbered 
927, 7t4  officers  and  men,  of  whom  73,947  were  British  troops; 
and  the  total  military  expenditure  amounted  to  £17,625,000,  of 
which  £3,996,000  was  for  non-effective  charges.  In  addition,  the 
reserve  of  the  native  army  numbered  34,846  men,  the  volunteers 
34,963,  the  frontier  militia  (Including  the  Khyber  Rifles) 
about  6000,  the  levies  (chiefly  in  Baluchistan)  about  6000, 
and  the  military  police  (chiefly  in  Burma)  about  33,000.  These 
figures  do  not  include  the  Imperial  Service  troops,  consisting 
of  cavalry,  infantry  and  transport  corps,  about  18,000  in  all, 
which  are  paid  and  officered  by  the  native  states  furnishing 
them,  though  supervised  by  British  inspectors.  The  military 
forces  otherwise  maintained  by  the  several  native  states  are 
estimated  to  number  about  100,000  men,  of  varying  degrees 
of  efficiency. 

The  police,  it  is  admitted,  still  form  an  unsatisfactory  part 
of  the  administration,  though  important  reforms  have  recently 
p^^  been    introduced.     The    present    system,    which    is 

modelled  somewhat  on  that  of  the  Irish  constabulary, 
dates  from  shortly  after  the  Mutiny,  and  is  regulated  for  the 
greaterpartof  the  country  by  an  act  passed  in  1861,  It  provides 
a  regular  force  in  each  district,  under  a  superintendent  who  is 
almost  always  a  European,  subordinate  for  general  purposes 
to  the  district  magistrate.  For  the  preservation  of  order  this 
force  is  by  no  means  inefficient,  but  it  fails  as  a  detective  agency 
and  also  in  the  prosecution  of  crime,  being  distrusted  by  the 


people  generally.  As  the  result  of  a  Commission  appointed 
in  1901,  a  considerable  addition  has  been  made  to  the  expenditure 
on  police,  which  is  being  devoted  to  increasing  the  pay  of  all 
the  lower  grades  and  to  augmenting  the  number  of  investigating 
officers.  In  1901  the  total  strength  of  the  civil  police  force 
was  about  i45iOoo  men,  maintained  at  a  total  cost  of  about 
£2,300,000.  In  addition,  the  village  watchmen  or  ckaukidars, 
a  primitive  institution  paid  from  local  sources  but  to  some 
extent  incorporated  in  the  general  system,  aggr^ated  about 
700,000;  while  a  special  force  of  military  police,  niunbering 
about  30,000  under  olBcers  seconded  from  the  army,  is  main- 
tained along  the  frontier,  more  espedally  in  Burma. 

The  administration  of  gaols  in  India  can  be  described  more 
favourably.  As  a  rule,  there  is  one  gaol  in  each  district,  under 
the  management  of  the  civil  surgeon.  Discipline  a_,b 
is  well  maintained,  though  separate  confinement 
is  practically  unknown;  and  various  industries  (especially 
carpet-weaving)  are  profitably  pursued  wherever  possible. 
So  much  attention  has  been  directed  to  diet  and  sanitation 
that  the  death-rate  compares  well  with  that  of  the  general  working 
population:  in  1907  it  was  as  low  as  18  per  1000.  Convicts 
with  more  than  six  years  to  serve  are  transported  to  the  Andaman 
Islands,  where  the  penal  settlement  is  organized  on  an  elaborate 
system,  permitting  ultimately  self-support  on  a  ticket  of  leave 
and  even  marriage.  In  1907  the  daily  average  gaol  population 
in  India  was  87,306,  while  the  convicts  in  the  Andamana  numbered 
14,235- 

Local  self-government,  municipal  and  rural,  in  the  form  in  which 
it  now  prevails  in  India,  is  essentially  a  product  (rf  British  rule. 
Village  communities  and  trade  gilds  in  towns  existed  „  ^. 
previously,  but  these  were  only  mdiment^y  forms  of  ^lZ 
self-government.  The  beginnings  of  municipal  govern-  A"""* 
raent  occurred  in  the  Presidency  towns.  Apart  itota  these  the  act 
of  1850  respecting  improvements  in  towns  initiated  consultative 
committees.  In  1870  Lord  Mayo  delegated  to  local  committees  the 
control  over  these  improvement  funds.  But  the  system  at  present 
in  force  is  based  upon  legislation  by  Lord  Ripon  in  1683,  providing 
for  the  establishment  01  municipal  committees  and  local  boards, 
whose  mfmbers  should  be  chosen  by  election  with  a  preponderance 
of  non-official  members.  The  large  towns  of  Calcutta,  Bombay  and 
Madras  have  municipalities  of  this  character,  and  there  are  large 
numl>ers  of  municipal  committees  and  local  boards  all  over  the 
country.  There  are  also  Port  Trusts  in  ttie  great 
of  Calcutta,  Bombay,  Madras,  Karachi  and  Rangoo 

As  the  land  furnishes  the  main  source  of  Indian  i 
so  the  assessment  of  the  land  tax  is  the  main  work  of  Indian 
administratioik  No  technical  term  is  more  familiar 
to  Anglo-Indians,  and  none  more  strange  to  the 
English  public,  than  that  of  land  settlement.  No  m»aL 
subject  has  given  rise  to  more  voluminous  controversy. 
It  will  be  enough  in  this  place  to  explain  the  general  principles 
upon  which  the  system  is  based,  and  to  indicate  the  chief  differ- 
ences of  application  in  the  several  provinces.  Tliat  the  state 
should  appropriate  to  itself  a  direct  share  in  the  produce  of  the 
soil  is  a  fundamental  maxim  of  Indian  finance  that  has  been 
recognized  throughout  the  East  from  time  immemorial.  The 
germs  of  rival  systems  can  be  traced  in  the  old  military  and 
other  service  tenures  of  Assam,  and  in  the  poll  tax  of  Burma, 
&c.  The  esdusive  development  of  the  land  system  is  due  to 
two  conditions, — a  comparatively  high  state  of  agriculture 
and  an  organized  plan  of  administration, —both  of  which  are 
supplied  by  the  primitive  village  community.  Diming  the 
lapse  of  untold  generations,  despite  domestic  anarchy  and 
foreign  conquest,  the  Hindu  village  has  in  many  parts  preserved 
its  simple  customs,  written  in  the  imperishable  tablets  of  tradition. 
The  hmd  was  not  held  by  private  owners  but  by  occupiers  under 
the  petty  corporation;  the  revenue  was  not  due  from  individuals, 
but  from  the  community  represented  by  its  head-man.  The 
aggregate  harvest  of  the  village  fields  was  thrown  into  a  common, 
fund,  and  before  the  general  distribution  the  head-man  was 
bound  to  set  aside  the  share  of  the  state.  No  other  system  of 
taxation  could  be  theoretically  more  just,  or  in  practice  less 
obnoxious  to  the  people.  Such  is  an  outline  of  the  land  system 
as  it  may  be  found  at  the  present  day  throughout  large  portions 
of  India  both  under  British  and  native  rule;  and  such  we  n 
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fancy  it  to  have  been  universally  before  the  Mahommedan 
conquest.  The  Mussulmans  brought  with  them  the  avarice 
of  conquerors,  and  a  stringent  system  of  revenue  collection. 
Under  the  Mogul  empire,  as  organized  by  Akbar  the  Great, 
the  share  of  the  state  was  fiied  at  one-third  of  the  gross  produce 
of  the  soil;  and  a  regular  army  of  tax-collectors  was  permitted 
to  intervene  between  the  cultivator  and  the  supreme  government. 
The  entire  vocabulary  of  the  present  land  system  is  borrowed 
from  the  Mogul  administration.  The  zamindar  himself  is  a 
creation  of  the  Mahommedans,  unknown  to  the  early  Hindu 
system.  He  was  originally  a  mere  tax-collector,  or  farmer 
of  the  land  revenue,  who  agreed  to  furnish  a  lump  sum  from 
the  tract  of  country  assigned  to  him.  If  the  Hindu  village 
system  may  be  praised  for  its  justice,  the  Mogul  farming  system 
had  at  least  the  merit  of  efficiency.  Shah  Jahan  and  Aurangzeb 
extracted  a  larger  land  revenue  than,  the  Britbh  do.  When 
the  goverament  was  first  undertaken  by  the  East  India  Company, 
no  attempt  was  made  to  understand  the  social  system  upon 
which  the  land  revenue  was  based.  The  zamindar  was  con- 
spicuous and  useful;  the  village  community  and  the  cultivating 
ryot  did  not  force  themselves  into  notice.  The  zamindar  seemed 
a  solvent  person,  capable  of  lcee[nng  a  contract;  and  his  official 
position  as  tajc<ollector  was  confused  with  the  proprietary 
rights  of  an  English  landlord.  The  superior  stability  of  the 
village  system  was  overlooked,  and  in  the  old  provinces  of 
Bengal  and  Madras  the  village  organization  has  gradually 
been  suffered  to  fall  into  decay.  The  consistent  aim  of  the 
British  authorities  has  been  to  establish  private  property  in 
the  soil,  so  far  as  is  consistent  with  the  punctual  payment  of 
the  revenue.  The  annual  government  demand,  like  the  succes- 
sion duty  in  England,  is  universally  the  first  liability  on  the 
land;  when  that  is  satisfied,  the  registered  landholder  has  powers 
of  sale  or  mortgage  scarcely  more  restricted  than  those  of  a 
tenant  in  fee-simple.  At  the  same  time  the  possible  hardships, 
as  regards  the  cultivator,  of  this  absolute  right  of  property 
vested  in  the  owner  have  been  anticipated  by  the  recognition 
of  occupancy  rights  or  fixity  of  tenuie,  under  certain  conditions. 
Legal  rights  are  everywhere  taking  the  place  of  unwritten 
customs.  Land,  which  was  before  merely  a  source  of  livelihood 
to  the  cultivator  and  of  revenue  to  the  state,  has  now  become 
the  subject  of  commercial  speculation.  The  fixing  of  the  revenue 
demand  has  conferred  upon  the  owner  a  credit  which  he  never 
before  possessed,  by  allowing  him  a  certain  share  of  the  unearned 
increment.  Thb  credit  he  may  use  improvidently,  but  none  the 
less  has  the  land  system  of  India  been  raised  from  a  lower  to 
a  higher  stage  of  civilization. 

The  means  by  which  the  land  revenue  is  assessed  is  known  as 
settlement,  and  the  assessor  is  styled  a  settlement  officer.  In  Bengal 
the  assessment  has  been  accomplished  once  and  for  all,  but  thruueh- 
out  the  greater  part  of  the  rest  of  India  the  process  is  continually 
goine  on.  The  details  vary  in  the  different  provinces;  but,  broadly 
spaking,  a  settlement  may  be  dtscrilied  as  the  ascertainment  of 
the  agricultural  capacity  of  the  land.  Prior  to  the  settlement  is  the 
work  of  survey,  which  first  determines  the  area  of  every  village  and 
frequently  of  every  field  also.  Then  comes  the  settlement  officer, 
whose  duty  it  is  to  estimate  the  character  of  the  soil,  the  kind  of 
crop,  the  opportunities  for  irrigation,  the  means  of  communication 
and  their  probable  development  in  the  future,  and  all  other  circum- 
stances which  tend  to  affect  the  value  of  the  produce.  With  these 
facts  before  him,  he  proceeds  to  assess  the  ^vemment  demand 
upon  the  land  according  to  certain  general  principles,  which  may 
vary  in  the  several  provinces.  The  final  result  is  a  settlement  report, 
which  records,  as  in  a  Domesday  Book,  the  entire  mass  of  agricultural 
statistics  concerning  the  district. 

Lower  Bengal  and  a  few  adjoining  districts  of  the  United 
Provinces  and  of  Madras  have  a  permanent  settlement,  i.e. 
the  land  revenue  has  been  fixed  in  perpetuity.  When  the 
Company  obtained  the  diwdnl  or  financial  administration  of 
Bengal  in  1765,  the  theory  of  a  settlement,  as  described  above, 
was  unknown.  The  existing  Mahommedan  system  was  adopted 
in  its  entirety.  Engagements,  sometimes  yearly,  sometimes 
for  a  term  of  years,  were  entered  into  with  the  zamindars  to 
pay  a  lump  sum  for  the  area  over  which  they  exercised  control. 
If  the  offer  of  the  zamindar  was  not  deemed  satisfactory,  another 
contractor  was  substituted  in  his  place.     But  no  steps  were 
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taken,  and  perhaps  no  steps  were  possible,  to  ascertain  in  detail 
the  amount  which  the  country  could  afford  to  pay.  For  more 
than  twenty  years  these  temporary  engagements  continued, 
and  received  the  sanction  of  Warren  Hastings,  the  first  titular 
governor-general  of  India.  Hasting's  great  rival,  Francis, 
was  among  those  who  urged  the  superior  advantages  of  a  per- 
manent assessment.  At  last,  in  1789,  a  more  accurate  investiga- 
tion into  the  agricultural  resources  of  Bengal  was  commenced, 
and  the  settlement  based  upon  this  Investigation  was  declared 
perpetual  by  Lord  Cornwall^  in  1793.  The  zamindars  of  that 
time  were  raised  to  the  status  of  landlords,  with  rights  of  transfer 
and  inheritance,  subject  always  to  the  payment  in  perpetuity 
of  a  rent-charge.  In  default  of  due  payment,  their  lands  were 
liable  to  be  sold  to  the  highest  bidder.  The  aggregate  assess. 
ment  was  fixed  at  sikk6  Rs.  26,800,989,  equivalent  to  Co. '5 
Rs.  28,587,723,  or  say  2}  millions  sterling.  While  the  claim  of 
Government  against  the  zamindars  was  thus  fixed  for  ever, 
it  was  intended  that  the  rights  of  the  zamindars  over  their  own 
tenants  should  be  equally  restricted.  But  no  detailed  record 
of  tenant-right  was  inserted  in  the  settlement  papers,  and, 
as  a  matter  of  fact,  the  euitivators  lost  rather  than  gained 
in  security  of  tenure.  The  same  English  prejudice  which  made 
a  landlord  of  the  zamindar  could  recognize  nothing  but  a  tenant- 
at-will  in  the  ryot.  By  two  stringent  regulations  of  1799  and 
1&12  the  tenant  was  practically  put  at  the  mercy  of  a  tack- 
renting  landlord.  If  he  failed  to  pay  his  rent,  however  excessive, 
his  property  was  rendered  liable  to  distraint  and  his  person 
to  imprisonment.  At  the  same  time  the  operation  of  the  revenue 
sale  law  had  introduced  a  new  race  of  zamindars,  who  were 
bound  to  their  tenants  by  no  traditions  of  hereditary  sympathy, 
but  whose  sole  object  was  to  tnake  a  profit  out  of  their  newly 
purchased  prc^erty.  The  rack-rented  peasantry  found  no 
protection  in  the  law  courts  until  1859,  when  an  act  was  passed 
which  restricted  the  landlord's  powers  of  enhancement  in  certain 
specified  cases.  Later  the  Bengal  Tenancy  Act  of  t885,  since 
amended  by  an  act  of  1898,  created  various  classes  of  privileged 
tenants,  including  one  class  known  as  "  settled  ryots,"  in  which 
the  qualifying  condition  b  holding  land,  not  necessarily  the 
same  land,  for  twelve  years  continuously  in  one  village.  Outside 
the  privileged  classes  of  tenants  the  act  gives  valuable  protection 
to  tenant s-at- will.  The  progress  in  the  acquisition  of  occupancy 
rights  by  tenants  may  be  judged  from  the  fact  that,  whereas 
in  1877  it  was  stated  of  the  Champaran  district  that  the  culti- 
vator had  hardly  acquired  any  permanent  interest  in  the  soil, 
the  settlement  officer  in  1900  reported  that  87%  of  the  occupied 
area  was  in  the  possession  of  tenants  with  occupancy  rights 
or  holding  at  fixed  rates.  It  is  believed  that  the  ryots  will  eventu- 
ally be  able  to  secure,  and  to  hold  against  all  comers,  the  strong 
legal  position  which  the  Bengal  Tenancy  Act  has  given  them. 

The  permanent  settlement  was  confined  to  the  three  provinces 
of  Bengal,  Behar  and  Orissa,  according  to  their  boundaries 
at  that  time.  Orissa  proper,  which  was  conquered  from  the 
Mahrattas  in  1803,  is  subject  to  a  temporary  settlement,  which 
expired  in  1897  and  a  re-settlement  was  made  in  igoo.  The 
enhancement  in  the  revenue  amounted  to  51%  of  the  previous 
demand;  but  in  estates  in  which  the  increase  was  specially 
large  it  was  decided  to  introduce  the  new  rates  gradually. 

The  prevailing  system  throughout  the  Madras  presidency 
is  the  ryotwari,  which  takes  the  cultivator  or  peasant  proprietor 
as  its  rent-paying  unit,  somewhat  as  the  Bengal  system 
takes  the  zamindar.  This  system  cannot  be  called 
Indigenous  to  the  country,  any  more  than  the  zamin- 
dari  of  Bengal.  If  any  system  deserves  that  name, 
it  is  that  of  village  assessment,  which  still  lingers  in  the  1 
of  the  people  in  the  south.  When  the  British  declared  them- 
selves heir  to  the  nawab  of  the  Carnatic  at  the  opening  of  the 
igth  century,  they  had  no  adequate  experience  of  revenue 
management.  The  authorities  in  England  favoured  the  zamin- 
dari  system  already  at  work  in  Bengal,  which  appeared  at  least 
calculated  to  secure  punctual  payment.  The  Madras  Govern- 
ment was  accordingly  instructed  to  enter  into  permanent 
engagements  with  zamindars,  and,  where  no  zamindars  could  be 
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found,  to  create  substitutes  out  of  enterprising  contractors. 
The  attempt  resulted  in  failure  in  every  case,  except  where 
the  zamindars  happened  to  be  tlie  representatives  of  ancient 
lines  of  powerful  chiefs.  Severn  of  such  chiefs  exist  in  the 
extreme  south  and  in  the  north  of  the  presidency.  Their  estates 
have  been  guaranteed  to  them  on  payment  of  a  peshkoih  or 
permanent  tribute,  and  are  saved  by  the  customof  primogeniture 
from  the  usual  fate  of  subdivision.  Throughout  the  rest  of 
Madras  there  are  no  zamindars  either  in  name  or  fact.  The 
influence  of  Sir  Thomas  Munro  afterwards  led  to  the  adoption 
of  the  ryotwarl  system,  which  will  always  be  associated  with 
his  name.  According  to  this  system,  an  assessment  is  made 
with  the  cultivating  proprietor  upon  the  land  taken  up  for 
cultivation  year  by  year.  Neither  samindar  nor  village  officer 
intervenes  between  the  cultivator  and  the  state,  which  takes 
directly  upon  its  own  shoulders  all  a  landlord's  responsibility. 
The  early  ryotwari  settlements  in  Madias  were  based  upon 
insufficient  experience.  They  were  preceded  by  no  survey, 
but  adopted  the  crude  estimates  of  native  officials.  Since  1858 
a  department  of  revenue  survey  has  been  organized,  and  the 
old  assessments  have  been  everywhere  revised. 

Nothing  can  be  more  complete  in  theory  and  more  difficult  of 
exposition  than  a  Madras  ryotwari  settlement.  First,  the  entire 
area  of  the  district,  whether  cultivated  or  uncultivated,  and  of  each 
field  within  the  district  is  accurately  measured.  The  next  step  is 
to  calculate  the  estimated  produce  of  each  field,  having;  regard  to 
every  kind  of  both  natural  and  artificial  advantae;c.  Lsuitly,  a  rate 
is  fixed  apon  every  field,  which  may  be  regarded  as  roushly  equal 
to  one-third  of  the  gross  and  one-half  of  the  net  produce.  The 
elaborate  nature  of  these  inquiries  and  calculations  may  be  inferred 
from  the  fact  that  as  many  as  thirty-five  different  rates  are  some- 
times struck  for  a  sickle  district,  ranging  from  6d.  to  ^i,  4s.  per  acre. 
The  rates  thus  ascertained  are  fixed  for  a  term  of  thirty  years;  but 
during  th^t  period  the  aggregate  rent-roll  of  a  district  is  liable  to  be 
affected  by  several  considerations.  New  land  may  be  taken  up  for 
cultivation,  or  old  land  may  be  abandoned;  and  occasional  re- 
missions are  permitted  under  no  less  than  e^hteen  specified  heads. 
Such  matters  are  discussed  and  decided  by  the  collector  at  the 
jamabatidi  or  court  held  every  year  for  definitely  ascertaining  the 
amount  of  revenue  to  be  paid  by  each  ryot  for  thecurrent  season. 
This  annual  inquiry  has  sometimaa  been  mistaken  by  careteis 
passers-by  for  an  annual  reassessmem  of  each  ryot's  holding.  It  ii 
not,  however,  a  change  in  the  rates  for  the  land  which  he  already 
holds,  but  an  inquiry  into  and  record  of  the  changes  in  his  former 
holding  or  of  any  new  land  which  he  may  wish  to  take  up. 

In  the  early  days  of  British  rule  no  system  whatever  prevailed 
throughout  the  Bombay  presidency;  and  even  at  the  present 
time  there  arc  tracts  where  something  oi  the  old  confusion 
survives.  The  modem  "  survey  tenure,"  as  it  is  called,  dates 
from  1838,  when  it  was  first  introduced  into  one  of  the  tdlukas 
of  Poona  district,  and  it  has  since  been  gradually  extended 
over  the  greater  part  of  the  presidency.  As  its  name  implies, 
the  settlement  is  preceded  by  survey.  Each  field  is  measured, 
and  an  assessment  placed  upon  It  according  to  the  quality  of 
the  soil  without  any  attempt  to  fix  the  actual  average  produce. 
This  assessment  holds  good,  without  any  possibility  of  modifica- 
tion,foratermoftturtyyears.  T^e  Famine  Commission  of  1901 
suggested  the  following  measures  with  a  view  to  improving 
the  position  of  the  Bombay  ryot;  (i)  A  tenancy  law  to  protect 
expropriated  ryots,  (2)  a  bankruptcy  law,  (3)  the  limitation 
of  the  right  of  transfer,  in  the  interests  of  ryots  who  are  still 
in  possession  of  their  limd. 

In  the  other  provinces  variations  of  the  zamindari  and  ryotwari 
systems  are  found.  In  the  United  Provinces  and  the  Punjab 
the  ascertainment  of  the  actual  rents  paid  is  the 
2JJ^*^"'  necessary  preliminary  to  the  land  revenue  demand. 
ylatat.  In  the  Central  Provinces,  where  the  landlords  {mal- 
guears)  derive  their  title  from  the  revenue  settlements 
made  imder  British  rule,  the  rents  are  actually  fixed  by  the 
settlement  officer  for  varying  periods.  In  addition  nearly 
every  province  has  its  own  laws  regulating  the  subject  of  tenancy; 
the  tenancy  laws  of  the  United  Provinces  and  of  the  Central 
Provinces  were  revised  and  amended  during  the  decade  i8gi- 

IQOt. 

The  principles  of  the  land  revenue  settlement  and  administra- 
tion were  reviewed  l;>y  the  government  of  India  in  a  resolution 
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go3,  in  which  its  policy  is  sum- 


presented  to  parliament 
maiised  as  follows;— 

"  In  the  review  of  their  land  revenue  policy  which  has       Ttamvn 

now  been  brought  to  aclose,  theGovernraent  of  Indiaclaim       ,,4 
to  have  established  the  following  propositions,  which,  for       s^ftto- 
convenience' sake,  Itmay  be denrabletoaummarize before       m»aU. 
concluding  this  Resolution: — 

(1)  That  a  Permanent  Settlement,  whether  in  Bengal  or  elsewhere, 
is  no  protection  against  the  incidence  and  consequences  of 
famine, 
(a)  That  in  areas  where  the  State  receives  its  land  revenue  from 
landlords,  progressive  moderation  is  the  key-note  of  the  policy 
of  Government,  and  that  the  standard  of  50  %  of  the  assets  is 
one  which  is  almost  uniformly  observed  in  practice,  and  is  more 
often  departed  from  on  the  side  of  deficiency  than  of  excess. 

(3)  That  in  the  same  areas  the  State  has  not  objected,  and  does 

not  hesitate,  to  interfere  by  legislation  to  protect  the  interests 
of  the  tenants  against  oppression  at  the  hands  of  the  landlord. 

(4)  That  in  areas  where  the  State  takes  the  land  revenue  from  the 
cultivators,  the  proposal  to  fix  the  assessment  at  one-fifth 
of  the  gross  produce  would  result  in  the  imposition  of  a  greatly 
increased  burden  upon  the  people. 

(5)  That  the  policy  of  long  term  settlements  is  gradually  beine 
extended,  the  exceptions  being  justified  by  conditions  of 
local  development. 

(5)  That  a  simplificatian  end  cheapening  of  the  proceediiws 
connected  with  new  settlements  and  an  avoidance  of  the 
harassing  invasion  of  an  army  of  subordinate  officials,  are  a 
part  of  the  deliberate  policy  of  Government. 

{7)  That  the  principle  of  exempting  or  allowing  for  improvements 
is  one  of  general  acceptance,  but  may  be  capable  of  further 

(8)  That  assessments  have  ceased  to  be  made  upon  prospective 

(9)  That  local  taxation  as  a  whole,  though  susceptible  of  some 
redistribution,  is  neither  immoderate  nor  burdensome. 

(10)  That  over-asoemment  is  not,  as  aUeged,  a  general  or  wide- 
spread source  of  poverty  and  indebtedness  in  India,  and  that 
it  cannot  fairly  be  regarded  as  a  contributory  cause  of  famine. 

The  Government  of  India  have  further  laid  down  liberal  principles 
for  future  guidance  and  will  be  prepared,  where  the  necessity  is 
established,  to  make  further  advance  m  respect  of : — 

(it)  The  progressive  and  graduated  imposition  of  large  enhance- 

(12)  Greater  elasticity  in  the  revenue  collection,  facilitating  its 
adjustment  to  the  variations  of  the  seasons,  and  the 
circumstances  of  the  people. 

(13)  A  more  general  resort  to  reduction  of  assessments  in  cases  of 
local  deterioration,  where  such  reduction  cannot  be  claimed 
under  the  terms  of  settlement." 

In  1900-1901  the  total  land  revenue  realized  from  territory 
under  British  administration  in  India  amounted  to  £17,325,000, 
the  rate  per  cultivated  acre  varying  from  3s.  id.  in  Madras 
to  lod.  in  the  Central  Provinces-.  The  general  cpncluslon  of 
the  Famine  Commission  of  1901  was  that  "  except  in  Bombay, 
where  it  is  full,  the  incidence  of  land  revenue  is  low  to  moderate 
in  ordinary  years,  and  it  should  in  no  way  pet  je  be  the  cause 
of  indebtedness." 

Prior  to  the  successive  reductitms  of  the  salt  duty  in  1903, 
1905  and  1907,  next  to  land,  salt  contributed  the  l&rgest  share 
to  the  Indian  revenue;  and,  where  saltislocally manu- 
factured, its  supervision  becomes  animpoitant  partof  ^^oLlal- 
administrative  duty.  Up  to  within  quiterecenttimee  m^wOob. 
the  tax  levied  upon  salt  varied  extremely  in  different 
parts  of  the  country,  and  a  strong  preventive  staS  was  required 
to  be  stationed  along  a  continuous  barrier  badge,  which  almost 
cut  the  peninsula  into  two  fiscal  sections.  The  reform  of  Sir 
J.  Strachey  in  1878,  by  which  the  higher  rates  were  reduced 
and  the  lower  rates  raised,  with  a  view  to  their  ultimate  equaliza- 
tion over  the  whole  country,  effectually  abolished  this  old 
engine  of  oppression.  Communication  is  now  free;  and  it 
has  been  found  that  prices  are  absolutely  lowered  by  thus 
bringing  the  consumer  nearer  to  his  market,  even  though  ibt  rate 
of  taxation  be  increased.  Broadly  speaking  the  salt  consumed 
in  India  is  derived  from  four  sources:  (i)  importation  by  sea, 
chiefly  from  England  and  the  Red  Sea  and  Aden;  {2)  solar 
evaporation  in  shallow  tanks  along  the  seaboard;  C3)  the  salt 
lakes  in  Rajputana;  (4)  quarrying  io  the  salt  hills  of  the  northern 
Punjab.  The  salt  lakes  in  Rajputana  have  been  leased  by  the 
government  of  India  from  the  rulers  of  the  native  states  in 
hich  they  lie,  and  the  huge  salt  deposits  of  the  Salt  Range 
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saiaea  are  worked  under  govemment  control,  as  also  are  the 
brine  works  on  the  Runn  of  Cutch.  At  the  Kohat  mines,  and  in 
the  salt  evaporation  works  on  the  sea-coast,  with  the  exception  of 
a  few  of  the  Madias  factories,  the  government  does  not  come 
between  the  manufacturer  and  the  merchant,  except  in  so  far 
as  is  necessary  in  order  to  levy  the  duty  from  the  salt  as  it 
issues  from  the  factory.  The  salt  administration  is  in  the 
hands  of  (i)  the  Northern  India  Salt  D^artment,  which  is 
directly  under  the  government  of  India,  and  contrds  the  salt 
resources  of  Rajputana  and  the  Punjab,  and  (3)  the  salt  revenue 
authorities  of  Madras  and  Bombay. 

The  consumption  of  salt  per  head  in  India  vanes  from  7  tti 
in  Rajputana  to  16-02  lb  in  Madras.  The  salt  duty,  which 
stood  is  1SS8  at'Rs.  2^  per  maund,  was  reduced  in  1903  to  Rs.  3, 
in  1905  fo  Rs.  li  and  in  IQ07  to  R.  i  per  maund,  the  rate  being 
uoiforia  all  over  India.  In  1907-1908  the  gross  yield  of  the 
salt  doty  was  £3,339/X)0,  of  which  mrae  than  one-fouith  was 
derived  from  imported  salt. 

The  heading  Opium  in  the  finance  accounts  represents  the 
duty  on  the  export  of  the  drug.  The  duty  on  local  consumption, 
OpHa,  *hich  is  included  under  excise,  yielded  £981,000  in 
1907-1903.  The  opium  revenue  proper  is  derived 
from  two  sources:  (1)  a  monopoly  of  production  in  the  valley 
of  the  Ganges,  and  (2)  a.  transit  duty  levied  on  opium  grown 
in  the  native  states  of  western  India,  known  as  Malwa  opium. 
Throughout  British  territory  the  growth  of  the  poppy  is  aJmost 
universally  prohibited,  except  in  a  certain  tract  of  Bengal  and 
the  United  Provinces,  where  it  is  grown  with  the  help  of  advances 
from  government  and  under  strict  supervision.  The  opium, 
knOTm  as  "  provision  opium,"  is  manufactured  in  government 
factories  at  Patna  and  Ghazipur,  and  sold  by  auction  at  Calcutta 
for  export  to  China.  The  net  opium  revenue  represents  the 
diSercDce  between  the  sum  realized  at  these  sales  and  the 
cost  of  producrion.  Malwa  opium  is  exported  from  Bombay, 
the  duty  having  previously  been  levied  on  its  passage  into 
British  territory,  In  1907-1908  the  net  opium  revenue  from 
both'SOUCceS' amounted  to  £3, 576,00a  Tha  Chinese  govemmejit 
having  issued  aa  edict  that  the  growth  and  ccmsumption  of 
opinto  in  China  should  be  entirely  suppressed  within  ten  years, 
the  government  of  India  accordingly  agreed  in  1908  that  the 
export  of <  opum  from  India  should  be  reduced  yeat  by  year, 
st>  that  tfae  opium'  revenue  would  henceforth  rapidly  decline 
aiid  might  be  expected  to  cease  altogether.  In  1908  an  inter- 
national  cominission  that  met  at  Shanghai  passe.d  resolutions 
inviting  all  the  states  there  represented  to  take  measures  for 
the  grftdual  suppiession  of  the  manufacture,  sale  and  distribution 
of  opiufD,  except  for  medicinal  purposes. 

.'  ^Excise. — Excise,  like  sa)t,  is  not  only  a  department  of  revenue 
collection,  but  also  to  a  ^reat  extent  a  branch  of  the  executive,  In 
gtlier  vords,  excise  duties  in  India  are  not  a  mere  tax  upon  the 
coosu(oer,  levied. for  convenience  through  the  manufacturer  and 
retail  dealer,  but  a  sppcies  of  government  monopoly.  The,  only 
excisable  articles  are  intoxicants  and  druEs;  and  the  avowed  object 
of  the  state  is  to  check  coosumption  not  less  than  to  raise  revenue. 
The. limit  of  taxation  and  restriction  h  the  point  at  which  too  great 
encourageincnt  is  given  to  smu^Une.  Details  vary  in  the  different 
provinces,  but  the  general  plan  of  administration  is  the  same.  The 
rigjit  to  manufacture  and  the  right  to  retail  are  both  monopolies  of 
guvernment  permitted  to  private  individuals  only  upon  terms. 
Difitillation  01  country  spirits  is  allowed  according  to  two  systems — 
either  to  the  highiat  bidder  under  strict  supervision,  or  only  upon 
certain  spots  set  apart  for  the  purpose.  The  latter  is  known  as  the 
saAr  or  central  distillery  system.  The  right  of  sale  is  also  usually 
farmed  out  to  the  highest  bidder,  subject  to  regalarions  fixing  the 
minimum  quantity  oT  liquor  that  may  be  sold  at  one  time.  The 
brewir^  of  beer  from  rice  and  other  grains,  which  is  universal  among 
the  biU  tribes  and  other  aborigin^  races,  is  practically  untaxed 
and  unrestrained.  .  The  European  breweries  at  several  hill  stations 
pay  the  same  t&x.  33  imported  beer.  Apart  from  spirits,  excise  duries 
are  levied  upon  the  sale  of  a  number  of  intoxicating  or  stimulant 
drugSi  of  which  the  most  important  are  opium,  bhang,  ganja  and 
chara?.     Opigm  is  issued  for  local  consumption  in  India  from  the 

Swernment  manufactories  at  Ghazipur  and  Patna  in  the  Behar  and 
enares  Agencies,  and  sold  through  private  retailers  at  a  monopoly 
price.  Bhang,  ganja  and  charas  are  three  different  narcotic  drugs 
prepared  from  the  hemp  plant  (Cannabis  saliva,  var.  indica). 
Scientifically  meaking,  bhang  consists  of  the  dried  leaves  and  small 
stalks,  with  a  few  fruits ;  ganja  of  the  flowering  and  fruitini;  heads  of 


the  female  pla^;  while  charas  ia  the  rcan  itself,  collected  in  various 
w»ys  as  it  naturally  exudes.  The  plant  grows  wild  in  many  parts  of 
India;  but  the  cultivation  of  it  for  gania  is  practically  confined  to 
a  limited  area  in  the  Rajshabi  district  of  eastern.  Bengal,  and  cbarM 
is  mainly  imported  froia  Central  Asia.  The  use  of  bhang  in  modera- 
tion is  comparativciv  harmless;  ganja  and  charas  when  taken  in 
excess  are  undoubtedly  injurious,  leading  to  crime  and  sometimes 
to  insanity.  In  accordance  with  the  recommendations  of  the  Hemp 
Drugs  Commission,  the  government  of  India  passed  an  act  in  1S96 
providing  that,  in  regard  (o  ganja  and  charas,cuttivation of  theplants 
should  be  restricted  as  much  aij  possible,  and  that  a  direct  quantita- 
tive duty  should  be  levied  on  the  drugs  on  issue  from  the  warehouse 
in  the  province  of  consumption ;  while  as  r^ards  bhang,  culdvation 
of  the  nemp  for  its  production  should  be  prohibited  or  taxed,  and 
collection  ol  the  drug  from  wild  plants  permitted  only  under  licence, 
a  moderate  quantitative  duty  being  levied  in  addition  to  vend  fees. 
No  duty  whatever  is  now  levied  upon  tobacco  in  any  part  of  India. 
The  plant  is  universally  grown  by  the  cultivators  for  their  own 
smoking,  and,  like  everything  else,  waa  subject  to  taxation  under 
native  rule;  but  the  impos^ility  of  accurate  exdse  supervision 
has  caused  the  British  government  to  al)andon  the  impost.  In 
1907- 1 90S  the  total  gross  revenue  from  excise  amounted  to 
^6,314,000,  of  which  more  than  two-thirds  was  derived  from  spirits 
and  toddy. 

Since  1894  a  tmiform  customs  duty  of  5%  ad  valorem  has  been 
levied  generally  on  imported  goods,  certain  classes  being  placed  on 
the  free  list,  of  which  tlie  most  important  are  food-grains,  machinery, 
railway  material,  coal,  and  cotton  twist  and  yam  (exempted  in  1896). 
Most  classes  of  iron  and  steel  are  admitted  at  the  lower  rate  of  I  %. 
Cotton  goods  are  taxed  at  3i%,  whether  imported  or  woven  in 
Indian  mills.  Special  duties  are  imposed  on  liquors,  arms  and 
ammunirion  and  petroleum,  while  imported  salt  pays  the  same 
duty  as  salt  manufactured  locally.  From  1S99  to  1904  a  counter- 
vailing duty  was  imposed  on  bounty-fed  beet  sugar.  There  is  also 
a  customs  duty  at  the  rate  of  about  3d.  per  83  ro  on  exported  rice. 
Id  1907-1408  the  total  customs  revenue  amounted  to  £4,91o/k)o, 
of  which  £664,000  was  derived  from  the  export  duty  on  rice  and 
£333,730  from  the  excise  on  cotton  manufactures. 

Since  1S86  an  assessed  tax  has  been  levied  on  all  sources  of  income 
except  that  derived  from  land.  The  rate  is  a  little  more  than  2\  % 
on  all  incomes,  exceeding  £133  a  year,  and  a  little  more  than  3%  on 
incomes  exceeding  £66,  the  mimmum  income  liable  to  assessment 
having  been  raised  in  1903  from  £33.  The  total  number  of  persons 
assessed  is  only  about  360,000.  In  1907-1908  the  gross  receipts 
from  income  tax  amounted  to  £1,504,000. 

Other  sources  of  revenue  are  stamps,  levied  on  judicial  proceedings 
and  commercial  documents;  registration  of  morteages  and  other 
instruments;  and  provincial  rates,  chiefly  in  Bmgal  and  the  United 
Provinces  for  public  works  or  rural  police.  The  rates  levied  at  a 
certain  percestage  of  the  land  revenue  for  local  purposes  are  now 
excluded  from  the  finance  accounts.  In  1907-1908  the  gross  receipts 
amounted  to;,  from  stamps,  £4,159,000,  of  which  more  than  two- 
thirds  was  derived  from  the  sale  of  court  fee  stamps;  from  rostra-' 
tion,  £4IS,0Op;  and  from  provincial  rates,  ;£526,OO0. 

Commerce  and  Industrus. 

India  may  almost  be  said  to  be  a  country  of  a  ungle  industry, 
that  industry  being  agriculture.  According  to  the  census  of 
1901  two-thirds  of  the  total  population  were  employed  in  occupa- 
tions connected  with  the  land,  while  not  one-tenth  of  that 
proportion  were  supported  by  any  other  single  industry.  The 
prosperity  of  agricolture  therrfore  is  of  overwhelming  importance 
to  the  people  of  India,  and  all  other  industries  are  only  sub- 
sidiary to  this  main  occupation.  This  excessive  dependence 
upon  a  sini^e  industry,  which  is  in  its  turn  dependent  upon 
the  accident  of  the  seasons,  upon  a  favouraWe  or  unfavouraMe 
monsoon,  has  been  held  to  be  one  of  the  main  causes  of  the 
frequent  famines  which  ravage  India. 

Xfrieu/iure.— The  cultivation  of  the  soil  is  the  occupation  of  the 
Indian  people  in  a  sense  which  is  difficult  to  realize  in  England,  and 
which  cannot  be  adequately  expressed  by  figures.  As  the  land  tax 
forms  the  mainstay  of  the  imperial  revenue,  so  the  ryot  or  cultivator 
'of  the  social  system.  The  organized  village 
ity  contains  many  other  members  besides  the  cultivators; 
but  they  all  exist  for  his  beneht,  and  all  alike  are  directly  maintained 
from  the  produce  of  the  village  fields.  Even  in  considerable  towns, 
the  traders  and  handicraftsmen  almost  always  posseiis  plots  of  land 
of  their  own,  on  which  they  raise  sufficient  grain  to  supply  their 
families  with  food.  The  operations  of  rural  life  are  familiar  to  every 
class.  They  are  enveloped  in  a  cloud  of  religious  sanctions,  and  serve 
to  mark  out  by  their  recurring  periods  the  annual  round  of  common 
life. 

But  though  agriculture  thus  for 

country,  its  practice  is  pursued  i[  ,  .   ._      __.    

variety  of  detail.  Everywhere  the  same  perpetual  assiduity  is  found, 
but  the  inherited  experience  of  generations  tuE  tau^itjhecultivax 
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to 'adapt  their  simple  methodB  to  differing  drcumetances.  For 
irr^ation,  native  patience  and  inecnuicy  have  devised  means  which 
compare  not  unfavourably  with  the  colossal  pri^ects  of  government. 
Manure  it  copiously  applied  to  the  more  valuable  crops  whenever 
manure  Is  availabk,  itB  use  being  Kmited  by  poverty  and  not  by 
ignorance.  The  rotation  of  crops  is  not  adopted  as  a  jnrinciple  of 
cultivation;  but  in  practice  it  is  well  known  that  a  succession  of 
exhausting  crope  cannot  be  taken  in  consecutive  seasons  from  the 
same  field,  and  the  advantage  of  fallows  is  widcty  recognized.    The 


the  same  fields.  For  inexhaustible  fertility,  and  for 
of  moisture  in  a  diy  year,  no  soil  in  the  world  can  surpass  the  "  black 
cotton-soil  "  of  the  Deccan.  In  the  broad  river  basins  the  in- 
undations deposit  annually  a  freeh  top-dressing  of  silt,  thus  super- 
seding the  necessity  of  manures. 

WS$ai. — Within  recent  years  wheat  has  become  one  of  the  most 
important  crops  in  India,  more  eMjecially  for  export.  The  canal 
colonies  of  the  Punjab  have  turned  northern  India  into  one  of  the 
great  gtain-fields  of  the  British  empire;  and  in  1904  India  took  the 
first  ^ace  in  supplying  wheat  to  the  United  Kingdom,  sending 
nearly  3gi  million  cwts.  out  of  a  total  of  97)  millions.  In  190^, 
however,  it  fell  back  againinto  the  third  place,  being  passed  by  Russia 
and  Argentina.  Wheat  is  grown  chiefly  in  the  Punjab,  the  United 
Provinces,  and  the  Central  Provinces.  In  1905-1906  there  were 
33  million  acres  under  wheat  in  the  whole  of  India,  of  which  8^ 
million  were  in  the  Punjab  alone. 

JJw*.— The  name  of  rice  has  from  time  immemorial  been  so  closely 
associated  with  Indian  agriculture  that  it  is  difficult  to  realize  how 
comparatively  small  an  area  is  planted  with  this  crop.  With  the 
exception  of  the  deltas  of  the  great  rivers  and  the  long  strip  of  land 
fringing  the  western  coast,  rice  may^  be  called  an  occasional  crop 
thnHignout  the  remainder  of  the  peninsula.  But  where  it  is  grown 
it  is  grown  to  the  exclusion  of  all  other  crops.  The  rice  crop  is  most 
important  in  Burma,  Ben^l  and  Madras,  and  there  is  an  average 
of  to  million  acres  under  nee  in  the  other  provinces  of  British  India. 
In  Bengal  the  area  varies  fi'om  36  to  40  million  acres  according  to 
the  season.  In  Burma,  where  the  large  waste  area  is  bein^  gradually 
brought  under  cultivation,  there  has  been  an  almost  uninterrupted 
increase  in  the  area  of  the  rice  crop,  and  the  tice  ejqjort  is  one  of 
the  main  industries  of  the  province.  In  ordinary  years  most  of  this 
rice  goes  either  to  Europe  or  to  the  Farther  East;  but  in  famine 
seasons  a  large  part  is  diverted  to  peninsular  India,  and  Burma  is 
the  most  important  of  the  outside  sources  from  which  the  deficient 
crops  are  supplemented.  In  1905-1906  the  export  of  rice  from  India 
was  valued  at  lai  millions  sterling. 

Millels. — Taking  India  as  a  whole,  the  staple  food  grain  is  neither 
rice  nor  itheat,  but  millets,  which  are  probably  the  most  pro1i6c 
grain  in  the  world,  and  the  best  adapted  to  the  vicissitudes  of  a 
tropical  climate.  Excluding  the  special  rice-growing  tracts,  different 
lands  of  millet  are  grown  more  etteHsively  than  any  other  crop  from 
Madras  in  the  south  at  least  as  far  as  Rajputana  in  the  north.  The 
sorghum  or  great  millet,  generally  known  as  jmcar  or  ckoliaH,  re  the 
staple  grain  crop  of  soutnem  India,  The  spiked  millet,  known  as 
bajra  or  cumbu,  which  yields  a  poorer  food,  is  grown  on  dry  sandy 
soil  in  the  Deccan  and  the  Punjab.  A  third  sort  of  millet,  ragi  or 
marua,  is  cultivated  chiefly  in  Madras  and  Bengal.  There  are  also 
other  kjiids,  which  are  induded  as  a  rule  under  the  general  head  of 
"  other  food  grains."  Millet  crops  are  grown  for  the  most  part  on 
unirrigated  land.  In  the  Bombay  Deccan  districts  they  cover 
generally  upwards  of  60%  of  the  grain  area,  or  an  even  larger 
proportion  in  years  of  drought.  In  Gujarat  about  half  the  grain  area 
IB  under  millets  or  maize  in  ordinary  years.  The  grain  is  consumed 
almost  entirely  in  India,  though  a  small  amount  is  exported. 

Pulses. — Among  pulses  gram  covers  in  ordinarjr  years  more  than 
10  millions  of  acres,  chielty  in  the  United  Provinces,  the  Punjab 
and  Bengal.  Gram  is  largely  eaten  by  the  poorer  classes,  but  it  is 
also  used  as  horse-food.  Other  pulses,  lentils,  &c.,  are  extensively 
grown,  but  the  area  under  these  crops  is  liable  to  great  contraction 
m  years  of  drought,  as  it  consists  for  the  most  part  of  unirrigated 

Oil-seeds. — Oil-seeds  also  form  an  important  crop  in  all  parts  of 
the  country,  being  perhaps  more  universally  grown  than  any  other, 
as  oil  is  nccessaiy,  according  to  native  custom,  for  application  to  the 
person,  for  food,  and  for  Burning  in  lamps.  In  recent  years  the 
cultivation  of  oil-seeds  has  received  an  extraordinary  stimulus 
owing  to  the  demand  for  export  to  Europe,  especially  to  France; 
but  as  they  can  be  grown  after  rice,  ftc,  as  a  second  crop,  this  increase 
has  hardly  at  all  tended  to  diminish  the  production  of  food  grains. 
The  four  chief  varieties  grown  are  mustard  or  rape  seed,  linseed,  til 
or  gingetly  (scaamum),  and  castor-oil.  Bengal  and  the  United 
Provinces  are  at  present  the  chief  sources  of  supriy  for  the  foreign 
demand,  but  gingelly  is  largely  exported  from  Madras,  and,  to  a 
smaller  extent,  from  Burma.  These  seeds  are  for  the  most  part 
pressed  in  India  either  in  bullock  presses  or  in  oil-mills.  The  refuse 
or  cake  is  of  great  value  to  agriculturists,  as  it  forms  a  food  for 
cattle,  and  in  the  case  of  sesamum  it  is  eaten  bv  the  people.  But  a 
veiy  large  quantity  of  the  seeds  is  exported.  The  total  value  of  oils 
ana  oil-seeds  eimorted  in  IQ05-1906  was  o\-er  j^  millions  sterling. 

Vegetables. — Vegetables  are  everywhere  cultivated  in  garden  plots 


for  bouschtJd'Use,  and  also  011  a  largo'  scale  in  the  neighbourliood 
d  great  towns.  Among  favourite  native  v^tables,. the  following 
may  be  mentioned :— the  egg-plant,  called  brinjal  or  bai^an  (Selanum 
Meiongena),  potatoes,  cabbages,  cauliflower,  radishes,  onions,  garlic, 
turnips,  yams,  and  a  great  variety  of  cucurbitaceous  plants,  including 
Cucumis  latimu,  CuctirbUa  maxima,  Lagenaria  vulgarit,  TrichoioMiiiei 
dioica,  and  Benincasa  cerijera.  Of  these,  potatoes,  cabbages,  and 
turnip  are  of  comparativdy  recent  introduction.  Almost  all 
English  vegetables  can  be  raised  by  a  careful  gardener.  Potatoes 
thrive  best  on  the  higher  elevations,  such  as  the  Khasi  hills,  tht 
Nilgiris,  the  Mysore  uplands,  the  Shan  States,  and  the  skipea  cf  the 
Himalayas:  but  they  are  also  grown  even  in  lowland  distncts,   .  . 

Fruits. — Among  cultivated  fruits  are  the  following; — Mango 
(Mangifera  indica),  plantain  (Musa  paradisiacd),  pine-apple  [Ana- 
•tiassa  saliva),  pomegranate  {Punica  Granalum),  guava  {Psidium 
pamiferum  and  P.  pyriferum),  tamarind  {Tamarindus  indica),  jack 
tAriocarPtis  inlegrimia),  custard-apple  (Anona  iguamo^a),  p^paw 
iCarita  rapaya),  shaddock  {Citrus  decumana),  and  several  varieties 
of  fig,  melon,  orange,  lime  and  citron.  According  to  the  verdict  of 
Europeans,  no  native  fruits  can  compare  with  those  of  Ehgland. 
But  the  mangoes  of  Bombay,  oi  Mulian,  and  of  Malda  in  Bengal, 
and  the  oranges  of  Nagpur  and  the  Khasi  hills,  enjoy  a  high  reputa- 
tion :  while  the  guavas  of  Madras  are  made  Into  an  excellent  preserve. 

Spices. — Among  spices,  for  the  preparation  of  curry  and  other  hot 
dishes,  turmeric  and  chillies  hold  tne  first  place,  being  very  generally 
cultivated.  Next  in  importance  come  ginger,  coriander,  anigeed, 
black  cummin,  and  fenugreek.  Pepper  proper  is  confined  to  the 
Malabar  coast,  from  Kanara  to  Travancore.  Cardamoms  are  a 
valuable  crop  in  the  same  locality,  and  also  in  the  Nepalcse 
Himalayas.  Fan  or  betel-leaf  is  grown  by  a  special  caste  in  Inost 
parts  of  the  country.  Its  cultivation  requires  constant  care,  but 
IS  highly  renuinerative.     The  betel-nut  or  areca  palm  i*  chiefly 

gown  in  certain  favoured  localities,  such  as  the  deltaic  districts  of 
cngal  and  the  highlands  of  southern  India. 

Po/mj.— Besides  betel-nnt  [Areca  Catechu),  the  palms  of  India 
include  the  coco-nut  {Cacos  nucifera),  the  bastard  date  {Pheenix 
sylveslris),  the  palmyra  (Borassus  fiaUUifer),  and  the  true  date 
(Plutenix  daclyUfera).  The  coco-nut,  which  loves  a  s^ndy  soil  and 
a  moist  climate,  is  found  in  greatest  perfection  along  the  strip  of 
coast-line  that  fringes  the  west  of  the  peninsula,  where  it  ranks  next 
to  rice  as  the  staple  product.  The  bastard  date,  grown  chiefly  in 
the  country  round  Calcutta  and  in  the  north-eaat  of  the  Madras 
presidency,  supplies  both  the  jaggery  sugar  of  commerce  and  in- 
toxicating liquors  for  local  consumption.  Spirit  is  also  distilled  from 
the  palmyra,  especially  in  the  neighbourhood  of  Bombay  and  in 
the  southeast  of  Madras.    The  ti^ue  date  is  almost  confined  toSitid. 

Sugar, — Sugar  is  manufactured  both  from  the  su^r-Cane.and 
from  the  basUrd  date-palm,  but  the  total  juoduction  le  tnadeg^Ce 
to  the  local  demand.  The  best  cane  is  grown  in  the  United  Provinces, 
on  irrigated  land.  It  is  an  expensive  crop,  requiring  much  attention, 
and  not  yielding  a  icturn  within  the  year;  bat  the  profita  are  pra- 
porttooately  large.  The  normal  area  under  su^ar-cane  in  India  ia 
generally  about  3  million  acres,  chiefly  in  the  United  Provinces.  Bei\- 
gal,  and  the  Punjab.  A  large  share  of  the  produce  is  consumed  in 
the  form  of  gur  or  Unrefined  sugar,  and  the  market  for  this  prepara- 
tion N  independent  of  foreign  competition.  The  total  iniport  of 
sugar  in  1905^1006  was  yalunl  at  £5,]63,ocx>,  chiefly  from  Java  and 
Mauritius.  '  .      . 

Indigo. — Owing  to  the  manufacture  of  s_ynthetic  Indigo  by  German 
chemists  the  export  trade  in  indigo,  which  was  formerly  the  most 
important  business  carried  on  by  European  capital  In  India,  has 
been  almost  entirely  ruined.  In  the  early  years  of  the  19th  century 
there  were  colonies  of  English  planters  in  many  districts  of  Bei^l, 
and  it  was  calculated  that  the  planters  of  North  Behar  alOne  had  a 
turnover  of  a  million  sterling.  The  industry  suffered  depression 
owing  to  the  indigo  riofs  of  l'86b  and  the  emancipation  of  the 
peasantry  by  the  Land  Act  of  1859;  but  in  the  dosing  decade  erf 
the  century  it  received  a  much  more  disastrous  How  from  the 
invention  of  the  German  chemists.  In  1895-1896  the  area  under 
indigo  was  1,570,000  acres,  and  the  value  of^the  exports  :^,S69.7<'0, 
while  in  1905-1906  the  area  had  sunk  to  383 ,000  acres,  andtne  value 
of  the  exports  to  £390,879.  The  only  hope  of  rescuing  the  industry 
from  total  disappearance  lies  in  the  fact  that  riie  natural  indigo  gives 
a  faster  dye  than  the  manufactured  product,  while  an  effort  has  also 
been  made  to  introduce  the  Java-Natal  seed  into  India,  which  gives 
a  much  heavier  yield,  and  so  may  be  better  able  to  compete  in  price 
with  synthetic  indigo. 

Tea. — The  cultivation  of  tea  In  India  began  within  the  memory  of 
nien  still  living,  and  now  has  replaced  indigo  as  the  chief  article  for 
European  capital,  more  particularly  in  Assam.  Unlike  coffee-plant- 
ing the  enterprise  owes  its  origin  to  the  initiation  of  government, 
and  has  never  attracted  the  attention  of  the  natives.  Eany  travellers 
reported  that  the  tea-plant  was  indigenous  to  the  southern  valleys 
of  the  Himalayas;  but  ihey  were  mistaken  in  the  Identity  of  the 
shrub,  which  was  the  Osyris  nepalensis.    The  real  tea  {Thea  viridis),  a 

Slant  akin  to  the  camellia,  grows  wild  in  Assam,  being  commonly 
jund  throughout  the  hilly  tract  between  the  valleys  of  the  Brahma- 
putra and  the  Barak.  There  it  sometimes  attains  the  dimendons  of 
a  large  tree;  and  from  that,  as  well  as  from  other  indications,  it  has 
been  plausibly  inferred  that  Assam  is  the  original  home  of  the  plant. 
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whkh  waa  tl«Ke  introdnced  «t:  a  prefaSstoric  date  into  China.  Tbe 
real  progress  of -tea-plaittiiig  in' Assam  dates  from  about  i8si,  and 
was  ETesRly  aMieted  by  the  piomutaatjoa  of  tlta  Waate-laoo  Rules 
of  1654.  By  1899  the^  were  akcady  fifty-one  gardens  in  exiatence, 
owned  by  private  individualB;  and  the  enterprise  bad  extended 
from,  its  orainal  beadquaittrs  in  Lakhimpur  and  Sibsagar  as  far 
down  the  Brakmaputaa  as  Kamnlp.  In  1856  th«  tea-plant  was 
dtHOOvered.  wild  in  the  distffct  of  Caehar  in  the  Barak  valley,  and 
Eurapouicapital'wasatatice  directed  to  that  quarter.  At  about  the 
sanic  tune  teapfiaiitinK'' was  unroduced  into  tlio  neighb6urtiDod  of 
the  aanatorium  of  Darjaellng,  among  tlie  Sikkim .  Himalayai.    The 
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iKiaeraoie  room  tor  expansion  1 
re  13^  tea-plantiiw  companies 
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Caffet. — The  cultivation  of  ool 


.. .  n  and  Kangra.  amid  the 
low-lying  jui^  of  the  Bhutan  Dwars,  and  even  in  Aiakan,  the 
ener^tio  pioneen  of.  tea-planting  have  established  their  industry. 
Oiffoent  degrees  of  aucceaa  may  have  icwarded  them,  but  in  no  case 
have  they  abaadDBed  the  struggle.  The  area  under  tea,  of  which 
nme-tentns  lies  in.  the  new  province  of  Eastern  Bei^al  and  Assam, 
expanded  \>y  85%  during-the  siaeen  years  from  1S83  to  1901,  wliile 
the. production  iBcrea«d.bv  167%.  This  great  rise  in  tbe  supply, 
unaccoaipanied  by  an  equal  expansion  of  the  market  for  Indian  tea, 
involved  the  induirtiy  in  great  difBcukioB,  to  meet  which  it  became 
necessary  to  Testriot  the  area  under  tea  as  far  as  pos^ble.  and  to 
reduce  tbe  quantity  ofleaf  taken  from  the  plant,  thus  at  the  same 
time  improvnu  the  auality  of  tbe  tea.  The  area  under  tea  in  1885 
wasiSj^SacTea  and  the  yield  7'.525.977  lb,  while  in  1905  the  area 
had  increased  Xo  ^T,at)a  acres  and  the  yield  to  323,360,132  tb,  wtiile 
the  export  alone  was  3I4.223,73&  tb.  As  rai)cha8  93%  of  the  export 
goes  to  tbe  United'  Kingdom,  where  China  tea  has  been  gradually 
ousted  by  teairom  India  and  Ceylon.  The  other  chief  countries  that 
afford  a  market  for  Indian  tea  are  Canada,  Russia,  Australia,  Turkey 
in  Aaia,  Persia,  and  the  United  States.  India's  consumption  of  tea 
is  computed  to  avtrage  Si  milUoa  pounds,  of  which  si  millions  are 
Indian  and  the  remainder  Chinese.  There  should  therefore  be 
considerable  room  tor  expansion  in  the  home  market.    In  1905  theie 

enies  registered  in  India,  about  80%  of 
reholders  in  London. 
_  of  ooffee  is  confined  to  aouthem  India, 

though  attempts  have  been  made  to  introduce  the  plant  both  into 
Lower  Burma  and  into  the  Ea^em  Bengal  district  of  Chlttaxone. 
Tbe  Doffee  tract  may  be.  ronghly  defiaed  as  a  section  of  the  landward 
slope  of  the  Western  Ghats,  extending  from  Kanaia  in  the  north  to 
Tcavancore  in  the  extreoaie  vnith.  That  tract  includes  almost  the 
whole  of  Coong,  the  districts  of  Kadur  and  Hassan  in  Mysore,  the 
Nilgiri  hills,  and  the  Wvnaad.  The  cultivation  has  also  extended  to 
the  Shevaroy  hflls  in  Salem  district  and  to  the  Palni  hills  in  Madura. 

Unlike  tea,  coffee  was  not  introdnced  into  India  by  European 
enterprise;  and  evemto  the  present  day  its  cultivation  is  lai^ely 
followed  by  the  natives.  The  Malabar  coast  has  always  enjoyed  a 
direct  comment  with  Arabia,  and  at  an  early  date  gave  o^ny  ton- 
verts  to  Islam..  One  of  these  converts.  Baba  Bui&n  by  name,  is 
said  to  have  gone  on  a  pi^nmage  to  MeCca  and  to  have  biougbt 
back  with  him  the  ooBee  be«i^,  which  be  planted  on  the  hill  range 
in.Myfore.  stiH  caUed  after  him.  According  to  local  tradition  t^ 
hapraened  more  than  two  centuries  aeo.  The  shrubs  thus  sown  lived 
on,  but  the  cultivation  did  not  spread  until  the  befflnning  of  the  19th 
century.  The  state  df  Mysbra  aitd  the  Baba  Sudan  range  also 
witnessed,  the  first  openiiV  ^^f  a  oofiee^arden  by  an  English  planter 
about  16401  Tbe  success  of  ttua  expenment  led  to  the  ateiinon  of 
coffee  cuhrvatkin  into  the  neif^bouring  tiact  <A  Manjarabad,  also 
in  Mysore,  and  into  the  Wynaad  subdivision  of  ttie  Madras  district 
of  Malabar.  From.  1340  to  i860  the  enterprise  made  slow  progress; 
but  since  the  latteridace  it  has  spread  with  great  rapidity  along  the 
whole  line  of  the  Western  Gliats.  clearing  away  the  primeval  forest. 
and  opening  a  new  era  of  [Moeperity  to  the  labouring  dasses.  The 
ezportof  coSeeini903  waa36ojooocwt.,  being  the  highest  for  sixteen 
years.  The  over- supply  of  cbea[i  Brazilian  coffee  in  the  consuming 
markets  caused  a  heavy  fall  in  prices  at  the  beginning  of  the  decade, 
the  average  price  in  London  in  toorbeing  47s.  per  cwt.  compared 
with  jois.  in  1894.  The  United  Kingdom  and  France  are  the  chief 
consumers.  An  twreement  with  France  at  the  beginning  oi  the 
decade  secured  to  Indian  produce  imported  Into  that  countiv  the 
benefits  of  tbe  minimum  tariff,  thus  protecting  the  coffee  industry 
from  taJiation  in  Ficnch  ports  cm  a  scale  which  would  have  seriously 
hampo^  tbe  trade.  There  is  practically  no  local  market  for  coffee 
in  India. 

Cmchona. — The  cultivation  (A  cinchona  was  introduced  into  India 
in  the  year  i860  nnder  the  auspices  of  government,  owing  to  the 
efforts  of  Sir  Ciements  Markfaam,  and  a  stock  of  plants  was  prepared 
and  distributed  to  planters  in  the  Nilgitis  and  in  Coon.  At  tbe  same 
tjme  govemniental  pfantatinns  were  estaUiabed  in  ^e  Nilgiri  hills 
and  at  Darjeding,  and  these  have  been  continued  Dp  to  die  present 
rims'  A  conaderaMe  amount  of  the  bark  from  private  ^dantations 
is  bought  by  the  government  and  treated  at  the  government  factories. 


The  Bidphate  (rf  quinine  and  the  cinchona  febrifuge  thus  produced  are 
issued  for  the  most  part  to  medical  officers  in  the  various  provinces, 
to  gaols,  and  to  the  authorities  of  native  states;  but  a  large  and 
increasing  amount  is  disposed  of  in  the  form  of  5-grain  packets, 
costing  a  farthing  each,  through  the  medium  of  the  post-oifices. 
This  system  brings  the  drug  easily  within  the  reach  of  the  people. 

Cato.^Throughout  the  whole  of  India,  except  in  Sind  and  the 
western  dtstricts  of  the  Punjab,  horned  cattle  are  the  only  beasts 
used  for  {toughing.  The  well-known  humped  species  of  cattle  pre- 
dominates everywhere,  being  divided  into  many  varieties.  Owing 
partly  to  unfavourable  conditions  of  climate  and  soil,  partly  to  the 
msufnciency  of  grazing  ground,  and  partly  to  the  want  of  selection 
in  breeding,  the  generaT  conditirai  of  the  cattle  is  miserably  poor. 
Aa  cultivation  advances,  the  area  of  waste  land  available  for  grazing 
steadily  diminishes,  and  tbeprospects  of  the  poor  beasts  are  becoming 
worse  rather  than  better.  Their  only  hope  lies  in  the  introduction  oT 
fodder  crops  as  a  regular  stage  in  the  agricultural  course.  There  are, 
however,  some  fine  breeds  in  existence.  In  Mysore  the  amril  mahal, 
a  breed  said  to  have  been  introduced  by  Hyder  Ali  for  military 
purposes,  is  still  kept  up  by  the  state.  In  the  Madras  districts  of 
Nellore  and  Kurnool  the  indigenous  breed  has  been  greatly  improved 
under  tbe  stimulus  of  cattle  shows  and  prizes  founded  by  British 
officials.  In  the  Central  Provinces  there  is  a  peculiar  breed  01  trotting 
bullocks  which  is  in  great  demand  for  wheeled  carriages.  The  larg^ 
and  handsome  oxen  of  Gujarat  in  Bombay  and  of  Hariana  in  the 
Punjab  are  excellently  adapted  for  drawing  heavy  loads  in  a  sandy 
soil.  The  fodder  famines  that  accompanied  the  great  famines  of 
1897  and  1900  proved  little  short  of  disastrous  to  the  cattle  in  the 
affected  provinces.  In  Gujarat  and  the  arid  plains  of  the  south-east 
Punjab  the  renowned  hcnls  almost  disappeared.  In  the  affected 
districts  of  the  Punjab  the  loss  of  cattle  averaffed  from  17  to  45%  of 
the  whole.  In  Rajputana  more  than  lialf  of  its  thirteen  or  fourteen 
miiliona  of  stock  is  said  to  have  perished  in  190D  alone.  In  one  state 
the  loss  amounted  to  90  %,  and  in  four  others  to  70  %.  In  Gujarat 
half  of  its  li  million  cattle  perished  in  spite  of  the  utmost  efforts  to 
obtain  fodder.  The  worst  cattle  are  to  be  found  always  in  the  deltaic 
tracts,  but  there  their  place  is  to  a  large  extent  taken  by  buffaloes. 
These  last  are  more  hardy  than  ordinary  cattle;  their  eharaetc*  is 
maintained  by  crossing  the  cows  with  wildbutls,  and  thetr  milk  yields 
the  beat  ibi  or  cluified  butter.  Along  tbe  valley  <A  the  Indus,  and 
in  the  sandy  desert  which  stretchesiiUo  Rajputana,  camels  superaede 
cattle  for  agricultural  operations.    The  br^  of  horses  has  ^nerally 
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1  Madras,  it  nay  be  broadly  said  that  horses  are  not  bred.  But 
horses  are  still  required  for  tbe  Indian  army,  the  native  cavalry, 
and  the  police;  and  in  order  to  maintain  the  supidy  of  remounts  a 
clvi!  veterinary  department  was  founded  in  1893.  transferred  in  1903 
to  the  army  remount  department.  Horse-breeding  is  carried  on 
chiefly  in  the  Punjab,  the  United  Provinces,  and  Baluchistan,  and 
TOvernment  keep  a  number  of  stallions  in  the  various  provincea 
Formerly.  Norfolk  trottera  held  the  first  place  in  point  01  number, 
but  their  place  has  been  taken  in  tecent  years  by  English  tiiorough- 
breds.  Arabs,  and  especially  Australians.  For  the  supply  of  ordnance, 
baggage,  and  transport  mules  a  large  number  of  donkey  stallions 
have  been  importm  by  the  government  annually  from  various 
European  and  other  sources.  But  the  supply  of  suitable  animals  is 
not  Eood,anditheir  CDtt'  is  lan^;BO  the  breeding  of  donkey  atallions 
has  DeCn'undeRaken  at  tbe  Hissar  farm  in  the. Punjab. 

Foretli. — The  forests  of  India,  both  as  a  source  of  natural  wealth 
and  as  a  department  of  the  administratloo,  are  beginning  to  receive 
their  proper  share  of  attention.  Up  to  the  middle  of  tbe  i9thcentury 
the  destruction  ot  forests  by  timber'^utten,  by  charcoal-burner^ 
and  above  all  by  diifting  cultivation,  was  allowed  to  go  on  every- 
wlieK  unchecked.  Tbe  extension  of  cultivation  was  considered  as 
the  chief  care  <A  government,  and  no  r^ard  was  paid  to  the  im- 
provident waste  going  on  on  all  aides.  But  as  the  pressure  of  popula- 
tion on  the  soil  became  more  dense,  and  the  construction  of  railways 
increased  the  demand  for  fuel,  tbe  question  of  forest  c 
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moderate  desire  for  profit.  And  at  the  same  time  the  importance  of 
forests  as  affecting  the  general  meteorology  of  a  country  was  being 
learned  from  bitter  experience  in  Europe.  On  many  grounds, 
thereftne.  It  became  necessary  to  preserve  what  renamed  lA  the 
forests  in  India,  and  to  repair  the  mischief  of  previous  neglect  even 
at  considerable  expense.  In  iS+iand  1847  the  subject  was  artively 
taken  up  by  the  governments  of  Bombay  and  Madras.  In  1864  Dr 
Brandts  was  appointed  inspector-general  of  forests  to  the  government 
of  India,  and  tn  the  fi^owjiu'  year  an  act  of  the  legislature  was 
passed  (No.  VII.  of  1865).  Tne  r^Iar  training  of  candidates  for 
the  Forest  Department  In  the  schools  of  France  and  Germany  dates 
from  1867.  In  the  interval  that  has  since  elapsed,  sound  principles 
of  forest  administration  have  been  gradnally  extended,  Inniscrimin- 
ate  timber-Cutring  has  been  prohibited,  tbe  burning  oi  the  jungle  by 
the  hill  tribes  has  been  confined  within  bounds,  lai^  areas  have  been 
surveyed  and  demarcated,  plantations  have  been  laid  out,  and, 
generally,  forest  conservation  has  become  a  reality.  Systematic 
conservancy  of  the  Indian  forests  received  a  great  impetus  from  the 
passing  of  the  Forest  Law  in  1878,  whidi  gave  to  the  gove™—-"' 
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1878  urged  the  importance  of  forest  conservancy  as  a  cafeguard  ^^. 
agricultiire,  pointing  out  that  a  supply  of  wood  for  fuel  was  neceaaary 
ifcattle  manure  was  to  be  used  to  any  extent  for  the  fields,  and  also 
that  forest  growth  wrved  to  retain  the  moisture  in  th«  Bubsoil.  They 
also  advised  the  protection  and  eitenBion  of  communal  rights  of 
pasture,  and  the  planting  of  the  higher  elopes  with  forest,  with  a  view 
to  the  possible  increase  (H  the  wttter-BUpply.  These  recommendations 
embotG'  the  principle  upon  which  the  mana^^ement  of  the  state 
forests  is  based.  In  1894  the  government  divided  forests  into  four 
classes:  forests  the  preservation  of  which  is  esaential  on  cKmatic  or 
physical  grounds,  forestswhichsupplyvaluable  timber  for  commercial 
purposes,  minor  forests,  and  pasture  lands.  In  the  first  class  the 
special  purpose  of  the  f<it«sta,  such  as  the  protection  of  the  plains 
from  devastation  by  torrents,  must  come  before  any  smaller  interests. 
The  second  class  includes  trans  of  teak,  sai  or  deoitar  timber  and  the 
like,  where  private  or  village  rights  of  user  are  few.  In  these  forests 
every  reasonable  facility  is  afforded  to  the  people  concerned  for  the 
full  and  easy  satisfaction  of  their  needs,  which  are  generally  for  small 
timber  (or  building  or  fuel,  foddM  and  grazing  for  their  cattle,  end 
edible  products  for  themselves;  and  considerations  of  forest  income 
are  subordinated  to  those  purposes,  Restrictions  necessary  for  the 
proper  conservancy  of  the  forests  are,  however,  imposed,  and  the 
system  of  shifting  cultivation,  which  denudes  a  laree  area  of  forest 
growth  in  order  to  place  a  small  area  under  crops,  is  field  to  coat  more 
to  the  community  than  it  is  worth,  and  is  only  permitted,  under  due 
regulation,  where  forest  tribes  depend  on  it  for  their  sustenance. 
In  the  third  place,  there  are  minor  fotestB,  which  produce  inferior  or 
Bmaller  timber.  These  are  managed  mainly  in  the  interests  ot  the 
surrounding  population,  and  supply  graiing  or  fud  to  them  at 
moderate  rates,  higher  charges  being  levied  on  consumers  who  are 
not  inhabitants  of  the  locality.  The  fourth  class  includes  pastures 
and  grazing  grounds.  In  these  even  more  than  in  the  third  class 
the  interests  of  the  local  community  stand  first.  The  state  forests, 
which  are  under  the  control  of  the  forest  department,  amounted  in 
1901-1903  to  about  217,300  sq.  m.,  or  more  than  one-fifth  of  the 
total  area  of  British  India,  varying  from  61%  in  Burma  to  4%  in 
the  United  Provinces. 

Tiinbfrs. — A  large  part  of  the  raserved  foreets,  where  the  control  of 
the  forest  department  Is  most  complete,  connsts  of  valuable  timber, 
in  which  the  first  place  is  held  by  teak,  found  at  its  best  in  Burma, 
especially  in  the  upper  division,  and  on  the  south-west  coast  of  Indift, 
in  Kanara  and  Malabar.  It  is  also  the  most  fM^valent  artd  valuaUe 
pn>duct  of  the  forests  at  the  foot  of  the  Ghats  in  Bombay,  and  along 
the  Satpuia  aftd  Vindhya  ranges,  as  far  as  the  middle  of  the  Central 
Provinces.  Here  it  meets  the  yat,  which  however  is  more  especially 
found  in  the  sub-Himalajan  tracts  of  the  United  Pravinces  and 
Eastern  Bengal  and  Asram.  In  the  Himalayaa  themsdvea  the 
dredsr  and  oAer  conifere  form  the  bulk  of  the  timber,  while  in  the 
lower  tarmes,  such  as  the  Khati  trills  in  Assam,  and  those  of  Burma, 
various  ^es  are  pttiminoit.  In  the  north-east  of  Assam  and  in  the 
north  of  Upper  Burma  the  Fie*t  «tuliea,  aqwdes  of  ind>a,4uU)er  tree, 
is  found.  The  sandal-wood  flontisbes  all  alofig  the  KMtheni  portion 
of  the  Ghats,  especially  about  Mysore  and  Coorg;  and  in  the  same 
regions,  as  well  as  in  Upper  India,  the  Uackwood  occuta.  A  valuable 
tree,  known  as  the  padouk.  is  at  ptesent  restricted  ahoost  entirely 
to  the  Andaman  Islands,  with  a  scattering  in  Lower  Bunna.  There 
are  manv  other  timber  trees  that  we  In  poetai  demand  in  different 
^Tts  of  India,  but  the  above  are  the  best  known  outside  that  coantry. 
There  te  also  the  miiversal  bamboo,  and  in  tbe  north-western  tracts 
the  equally  useful  rattan.  The  annual  timber  yield  ot  the  Indian 
forests  is  about  fifty  millions  of  cubic  feet,  exduding  what  is  used  for 
local  porpoaes.  About  half  of  this  quantity  cornea  from  tbe  forests 
of  Burma,  where  large  amounts  of  teak  and  Mher  woods  are  aoBually 
extracted,  chiefly  through  tbe  agency  of  private  firms.  It  is,  how- 
e\-er,  only  the  more  valuable  of  the  woods,  such  as  teak,  sandal-wood, 
ebonv  and  the  like,  whfa:h  find  a  market  abroad.  The  total  value  of 
the  export  trade  in  f<)f«Bt  produce  avenges  betweoi  li  and  3 
millions  annually. 

Uoimfattiiftt. 
Mauufactudng  industries  are  being  slowly  dcvdoped  in 
India,  thou^  their  growth  has  not  yet  matoiaUy  affected 
the  pressure  on  ihc  land.  Next  to  agriculture,  veaving  is  the 
most  inqwrtaot  wdustry  in  the  country-,  the  coLtoii-mills  of 
Bombay  and  the  jute  nihls  oi  Bengal  having  ucreased  greatly 
of  recent  years.  Onthe«tberband,tfaeold  indigenoas  indnstiies 
of  Indi&  decayed  greatly  during  the  Utter  part  at  the  roth 
century.  The  colonies  of  hand-ivotkers  in  alk,  cotton,  carpets, 
bnos  Uti  silver  ware,  wood  and  ivory,  and  otha  skHkd  crafts- 
men.  which  fonmerty  existed  in  vsnoiB  parts  of  India,  have 
fallen  oR  both  in  the  extent  of  their  output  and  in  the  artistic 
excellence  of  their  work.  An  attempt  has  been  made  to 
lemedy  the  evil  by  means  at  schoob  oi  art,  but  with  litUe 
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Cotton, — Cotton  is  thesta^  article  of  clothing  in  EaBbemcountries. 
and  Indian  cotton  and  other  piece  goods  used  to  find'a  ready  market 
in  Europe  before  the  English  cotton  manufacturer  had  arisen.  When 
European  adventurers  found  the  way  to  Irtdia^  cotton  and  »llc  always 
formed  part  of  the  rich  cargoes  that  they  broualit  hotne,  and  toe  early 
settlers  were  always  coieful  t6  fix  tneir, abode  amid  a  wearing 
population,  at  Surat,  Calicut,  Masulipatam  or  Hugii.  But  now  .the 
larger  part  of  the  cotton  goods  used  in  IndiaisTBamifacturediatnffls 
in  that  coiAitry  or  in  England,  and  Ghe  handlooni  weavecs'  output 
Is  confined  to  the  ooonest  kinds  of  doth,  or  to  cettsiD  spedal  Idnda 
of  goods,  such  aa  the  tuibans  and  "8aiiB"of  Boinbay.orthetmiisltnB 
of  Ami,  Cuddapob,  utd  Madera  in  Madras,  and  t£  Dacca  in  Bengal. 
The  extent  to  which  village  industries  stil  survive  iaahown  byithe 
fact  that  according  to  tlieoenBttsof'1901  theTCwa«9,8oo,ooo  hand- 
loom  weavers  in  India  against  only  350,000  workem  in  cotton  mills.  ■ 
'  The  present  importance  of  the  cotton  crop  dates  oMy  ffom  the 
cri»s  in  Lancashire  caused  by  the  American  War.  'Prior  to  i860  the 
e:qxirts  of  raw  cotton  from  India  used  to  average  less  than  3  mimoris 
sCerling  a  year,  mostly  to  ClunB;  bttt  after  tut  date  theyrose  by 
leaps,  until  in  1866  tbey  reached  tbe  enormom  total. of  37  miSinns. 
Then  came  the  crash,  caused  by  the  TestD[ati<Hi  of  peace  in  the 
United  States,  and  the  exports  fell,  untd  they  new avcfagelittlenlOEle 
than  8  millions  a  year.  The  factia  tint  Indian  cottod  hasa  short 
staple,  and  cannot  con^te  with  the  best  American  cotton'  for 
spinninf;  the  finer  oualittes  of  yam.  But  white  the  coCton  famine 
was  at  Its  hetght,  tne  culttvatois  wae  intelligent  enoi^hto  inalie 
the  most  of  their  apfnrtunity.'  The  area  under  cMtMiMCveased 
enormously,  and  the. growers  managed  to  retain  in  tlbcir(iwn>heiDd*a 
fair  share  of  the  profit.    Tbe  prinapal  ootton-grawtng  tntctsare  the 

elains  of  Gujarat  and  Katbiawar,  whence  Indian  cotton  hasTeoened 
I  the  Liverpool  market  the  historic  name  of  "  Suiat  "  r  fbe  high- 
lands of  the  E)eccan,  and  the  valleys  of  the  Central  Pnrviacra  and 
Berar.  The  total  area  under  cotton  in  I9ag'-t90!&  waa^oi  million 
acres,  and  the  expt^  was  7,396,000  cwt.  1      - 

It  was  cedmatcdin  1905  that  the  world's -butpnt  of -cotton^  was 
19,000,000  bales,  of  which  13!  millioDB  were  pnktnced  in  the  United 
States,  ^  millions  in  India,  and  dearly  ti  nuUibns'in  Egypt,  Japan 
and  Chma  bemg  India's  best  customers  for  the  baw  artida. .  At  the 
same  time  the  total  numberof  spindles  cmph^ed  in  worldngfup  tbe 
world's  raw  cotton  was  I  i6  millions,  of  which  ^S-miUions  were  in  the 
United  Kingdom.  24  millions  in  the  United' Sliatesj  and  a  little  over 
5  millions  in  India.  There  were  903  cotton  millsibilndiftieniploying 
a  daily  average  of  106,369  persons.  The  Bombay  Prc^den^  pos- 
sessed TO^of  the  nulls  and  much  the  same  percentage  oEsjnndfesand 
looms.  The  Industry  dates  from  i85i,wfaenthe&rst  mill -was  started. 
Bat  though  India  has  special  advanta^  in  home-growa  cotton  and 
cheap  labour,  the  labour  is  so  inefficKsit  as  to  malce  competidan 
widi'Europe  difficult,  h  is  calculated  that  an  Indian  power^oom 
weaver 'working  73  hours  a  wtek  can  turn  oat  70  lb  erf  cloth,  while  a 
European  working  S4  hours  can  turn  out  46S  ib,  and  that  one  Laa- 
casfaire  weaver  can  do  the  work  of  six  Indian  power-loom  weavets 
and  nine  Innd-loom  wewen.  While  these  figures  hold  ^ood,  Inda 
camuK  be  a  sermis  comperitor  witliEiiTOpBiB  the  cotton  indiutry. 

Jvte. — Next  to  cotton,  jute  is  the  vtott  impvtant  and:  proaperaus 
of  Indian  manilfactares.  With  tbe  advance  of  commeree  it  is  more 
and  more  required  for  its  best-known  use,  'as  sackina  for  prttdncB. 
Australia  and  Aigentiiia.  need  it  for  wocJ  and  wheat,  Cnfli  and  Braoil 
for  nitrates  and  oofee,  Asiatic  'couMrie»  for  rice,  and  the  itorid  as  a 
whole  for  its  increased  output  of  produce.  Tbe  supply  has  not  kept 
pace  with  the  demand,  ana  the  consequence  was  a  steady  app^xia- 
tion  in  price  from  1901  onwards.  Tlie  cultivatioa  of  jute  is  confined 
to  a  compaiatii^ly  restricted  area,  more  than  three-fourths  of  the 
total  aerobe  being  in  eastern  Bengal  and  Assam,  while  nearly  the 
whole  <rf  tine  ronaining  fourtli  is  in  Bengal.  In  1907,  horcver, 
experiments  were  made  towards  ennviog  it  in  other  parts  of  India. 
In  Behar  it  has  begun  to  replace  indigo,  and  sonKsuccess  wasactueved 
in  Orisaa,  Assam  and  Madras;  but  jute  is  a  'very  exhaustii^  crop, 
and  requires  To  be  planted  in  lands  fertiUied  with  silt  or  dse  with 
manure.  Abont  half  the  total  crop  is  exported,  and  the  remainder 
used  in  the  jute  miHs  centred  round  Calcutta,  which  supply  doth  and 
begs  for  the  grain  e^qiort  trade.  The  raimberof  jute  nmh  in  1^04 
was  38,  employing  114,000  hands,  and  ^nce  then  the  number  has 
tended  constantly  upwards.  The  export- of  jute  in  1903- 1906  was 
14.480,000  cwt.  with  a  'value  of  £12,350,000. 

SM. — The  silk  industry  in  igdia  Iras  experienced  many  vicis^- 
tudcs.  Under  the  East  India  OmipaiiylBi^iquantitiesof  mulberry 
silk  were  produced  chiefly  in  Bengal,  and  exported  to  Europe;  ^and 
Malda,  Murshidabad,  and  other  plana  in  that  pvouince  have  long 
been  famous  for  tbor  silk  manulactnres.  Other  kinds  of  silk  are 
native  to  certain  parts  of  India,  mch  as  tineei  produced  by  the 
"  castor  oil "  and  the  muga  silkworms  of  Assaih;  biK'  the  duef  of 
the  wild  dlks  is  the  tussore  dlk,  which  is  found  in  the  jungles  wearly 
throu^iout  India.  Large  quantities  olcomptirativelycaarm  silk  are 
madefnMn^k  so  produced.  In  Assam  ralk  is  stnll  the  natioaal  dress, 
and  'forms  tbe  tmmmon  costume  oftbe  ^menv  imC  'the- men  are 
icUnqvdshii^  it  as  an  article  of  daily  wear. in  favow  d  (stton. 
Amo^ct  the  Burmese,  however,  silk  still  holds 'itB'omij  Ovingto 
dtsOBC  among  the  nlk^worms  the  industry  has  dedlinal  ef'ntaat 
i-ears:  and  in  tM6  an  Immiry  was  tirid,  whieh  reanhnd  iipatti^ 
the6ak-re»riMginduaTyofBeiigaloaa.bgt>trtaaMv.-^>ci»0BlJbi|fm 
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ground,  hwrevcr,  (or  the  industry  is  KaBhmir,' -where  Sir  Thomas 
Wardle  reported  that  the  s^k  was  of  as  high  a  quality  as  from  any 
part  of  the  world.  The  most  importHtit  seat  of  the  Bilk-weavine 
industry  is  Bengal,  but  there  are  few  parts  of  India  where  some  silk 
fabric*  are  not  woven.  The  ailSc  weavers  of  India  possess  the  very 
highest  skiU  in  their  craft,  and  with  competent  and  energetic  manage- 
ment and  increased  capital  the  industry  could  be  revived  and  extencted. 
Other  Manufactiira.-~T\\e  demand  of  the  Indian  population  for 
woc^en  fabrics  is  very  small  in  comparison  with  that  tor  cottoa,  and 
although  the  manufacture  of  blankets  is  carried  on  in  many  parts  of 
India,  the  chief  part  of  the  indigenous  woollen  industry  was  origin- 
ally conoemed  with  shawls.  Kashmir  shawls  were  at  one  time 
faniouB,  but  the  industry  is  practically  extinct.  The  chief  seat  of 
the  woollen  industry  now  is  the  Punjab,  where  a  considerable  number 
trf  weavers,  thrown  out  of  work  by  the  decline  of  the  shawl  industry, 
have  taken  to  carpet-makii^.  The  chief  centre  of  this  industry  is 
Amritsar.  The  output  of  the  woollen  mills  is  chiefly  used  for  the 
army  and  the  pc^e.  In  addition  to  these  and  the  cotton  and  jute 
mills  there  are  mdigo  factories,  rice  mills,  timber  mills,  coffee  works, 
cA  millsi  iron  and  brass  foundries,  tile  factories,  printing  presses, 
lac  tactories,  sUk  mills,  and  paper  mills.  There  is  a  large  trade  in 
wood-carving,  the  material  being  generally  Indian  ebony  tn  northern 
India,  sandal-'wood  in  southern  India,  and  teak  in  Burma  and  elsc- 

From  an  artiettc  point  of  view  the  metal  manufactures  are  one  of 
the  iDCKt  inmortaat  products  of  India. 

Btati  (MM  C«pptr  Wi>rk.~-Tha  village  brazier,  like  the  village 
smith,  manufactures  tbe  necessary  vessMs  for  domestic  use.  Chief 
amoajg  tbeK  vcBsela  is  tlie  lota,  or  globular  bowl,  universally  used  in 
cemnonial  ablutions.  The  {orm  of  the  tola,  and  even  the  style  of 
ornamentation,  has  been  handed  down  unaltered  from  the  earliest 
times.  Benares  enjoys  the  first  reputadon  for  work  in  brass  and 
copper.  In  the  south,  Madura  and  Tanjore  have  s  umilar  fame; 
and  in  tke  west,  Ahmcdabad,  Poena  and  Nauk.  At  Bombay  itself 
large  quontitiei  o(  onpoited  copper  are  wrought  up  by  native  braziers. 
Thetemptebellsof  India  are  well  known  (or  the  depth  and  purity  oE 
their  note.  In  many  localities,  the  braiiecs  have  a  special  repute 
eitlKr  for  a  i>ecoliar  alloy  or  for  a  particular  process  of  ornamenta- 
tion. Silver  is  sometimes  mixed  with  the  brass,  and  in  rarer  cases 
gold.  The  brass  or  rather  beU-metal  w«re  of  Murshidabad,  known 
as  kkagrai,  has  more  than  a  local  reputation,  owing  to  the  large  ad- 
nrixtuTH of  silver  in.it. 

Pottery  is  made  ift  aliaost  every  .village,  frwn  the  small  vessels 
required  tn.eooldiig  to  the  large  jars  used  for  storing  grain  and 
Pntt—i  occaaionaUy,  as  floats  to  ferry  persons  across  a  swollen 
"'™^-  stream.  But,  though  the  industry  is  universal,  it  has 
hardly  anywhere  risen  to  the  dignity  of  a  fine  art.  Sind  is  the  only 
province  o£  India  where  the  potter's  craft  is  pursued  with  any  re^rd 
to  artistic  considerations;  and  there  the  industry  is  said  to  have 
been  irrtVoduced  by  the  Mahommedans.  Sind  pottery  ia<^  two  kinds, 
encaustic  tiles  and  vessels  for  domestic  use.  In  both  caacs  the 
colours  are  the  same, — turquoise  blue,  copper  green,  dark  DUrple  or 
golden  brown,  under  an  exquisitely  transparent  §laxe.  The  usual 
oraaoient  isd  conventional  flower  pattern,  pricked  in  from  paper  and 
dusted  along  the  ^pricking.  The  tiles,  which  are  evidently  of  the 
same  origin  as  those  of  Persia  and  Turkey,  are  chiefly  to  be  found  in 
the  ruined  mosques  and  tOmbs  of  the  old  Mussulman  dvnasties: 
but  the  industt^  still  survives  at  the  little  towns  of  Saidpur  and 
Bubri-  Artistic  pottery  is  made  at  Hyderabad,  Karachi,  Tatta  and 
ilala,  and  also  at  Multan  and  Lahore  in  the  Punjab.  The  Madura 
pottery  deserves  mention  from  the  elegance  of  its  form  and  the 
richness  o(  its  colour.  The  United  Provinces  have,  among  other 
specialties,  an  elegiuit  black  ware  with  designs  in  white  metal  worked 
into  its  surface. 

Mineral  Resources. 

Putting  aside  sait,  which  has  been  already  treated,  the  chief 
iT.ining  resources  of  India  at  the  present  day  are  the  coal  mines, 
the  gold  mines,  the  petroleum  oil-fields,  the  ruby  mines,  man- 
ganese deposits,  mica  mines  in  Bengal,  and  the  tin  ores  and 
jade  of  Burma.  Other  rainsiab  which  exist  but  have  not 
yet  been  developed  in  paying  quantities  are  copper  ore,  alam, 
gypsum  and  plumbago. 

Caal.-~Coal  has  been  known  to  exist  in  India  since  1774.  The 
flret  mine  at  Rantgaaj  dates  from  1820,  and  has  been  regularly 
worked  up  to  the  present  time.  Coal  of  varying  quality  exists  under 
a  very  extensive  area  in  India,  being  found  in  almost  every  province 
and  native  state  with  the  exception  of  Bombay  and  Mysore.  In 
respect,  however,  of  both  the  number  and  size  of  its  mines  Bengal 
comeacaaily  first,  with  seven-e^hths  of  thetoUl  ou^ut,  the  largest 

Siiies  being  those  of  Ranigani,  Jherria,  and  Gindih,  while  the 
jjgareni  mine  in  Hyderabad  comes  next.  Many  of  the  Bengal 
mines,  however,  are  very  small.  There  are  some  important  mines  in 
A«»nT  and  the  Central  Provinces,  The  importance  of  the  Indian 
OMl'pipduction  lies  in  the^bope-tbat  it  holds  out  for  the  development 
oiTndian. industries,  especially  in  connexion  with  the  nascent  iron 
and  steel  industry.  Coal  and  iron  are  found  in  conjunction  in  the 
Central  Provinces,  and  the  Tata  Company  has  recently  been  formed 


to  work  them  on  a  large  stale.  The  railways  already  use  Indian  ccal 
almost  exclusively,  and  Indian  coal  is  being  taken  yearly  in  greater 
quantities  by  ships  trading  to  Elastern  ports.  The  total  output  in 
1905-1906  was  8,417,739  tons;  while  there  were  47  companies 
ei^aged  in  coal-mining,  of  which  ifa  were  in  Bengal. 

Gold. — The  production  of  gold  in  India  is  practically  confined  to 
the  Kolar  gold  fields  in  Mysore.  An  uncertain  but  unimportant 
amount  ^  annually  procured  by  sand-washine  in  various  tracts  of 
northern  India  and  Burma;  and  there  have  oeen  many  attempts, 
including  the  great  boom  of  18S0,  to  work  mines  in  tiie  W^naad 
district  of  the  Madras  Presidency.  There  are  also. mines  in  the 
Hyderabad  state  from  which  a  small  amount  of  gold  is  produced. 
Biit  the  output  of  gold  in  Mysore  represents  99 %  of  the  annual 
Indian  yield.  Modern  mining  at  Kolar  dates  from  1881,  but  there 
are  extensive  old  workings  showing  that  much  gold  had  been  ex- 
tracted under  native  rule.  The  mines  arc  worked  under  leases  from 
the  Mysore  government,  which  secure  to  the  state  a  royalty  of  5% 
of  the  gold  produced.  Up  to  the  end  of  1903  the  total  output  of  the 
Kolar  mines  reached  the  value  of  £19,000,000. 

Iron. — In  purity  of  ore,  and  in  antiquity  of  working,  the  iron 
deposits  of  India  probably  rank  first  in  the  world.  They  are  to  be 
found  in  every  part  of  the  country,  from  the  northern  mountains  of 
Assam  and  Kumaun  to  the  eytreme  south  of  the  Madras  Presidency. 
Wherever  there  are  hills,  iron  is  found  and  worked  to  a  greater'or 
less  extent.  The  indigenous  methods  of  smelting  the  ore.  which  are 
everywhere  the  same,  and  have  been  handed  down  unchanged  through 
countless  generations,  yield  a  metal  of  the  finest  quality  in  a  form 
well  suited  to  native  wants.  But  they  require  an  extravagant  supply 
of  charcoal;  and  even  with  the  chea[)nes9  of  native  labour  the  pro^ 
duct  cannot  compete  in  price  with  imported  iron  from  England, 
European  enterprise,  attracted  by  the  richness  of  ^be  ore  and  the 
low  rate  of  w^es,  has  repeatedly  tried  to  establish  iron-works  on  a 
large  scale;  but  hitherto  every  one  of  these  attempts  has  ended  In 
failure  with  the  exception  of  the  iron-works  at  Barrakur  in  Bengal, 
first  started  in  l86j,  which  after  many  years  of  struggle  seem  to.lmve 
turned  the  comer  o(  success.  The  princip^  sources  of  iron-stone  at 
■"""  "  "~  SJem,  the  Chanda  ores  in  the 
Ranigan;  in 

Pelreleum.—Tbe  sreat  oilfietds  of  the  Indian  empire  are  in  Burma^ 
which  supplies  Qd%  of  the  total  output.  Of  the  remainder  nearly 
-" from  Assam.   In  both  provinces  the  growth  of  the  yield  [las 


been  very  great,  the  total  output  in  1901  being  six  times  as  large  a>. 
1891;    but  even  so  it  has  failed  to  Iteep  pace  with  the  deinand.    .■v 
regular  sei^'icc  of  steamers  carries  oil  in  bulk  from  Rangoon. Iq 


IK). 


Other  Ores. — Manganese  on  is  found  in  very  large  quantities  on  a 
tract  on  the  Madras  coast  about  midway  between  Calcutta  and 
Madras.  Most  of  the  ore  goes  to  Great  Britain.  There  are  also 
valuable  deposits  of  manganese  in  the  Central  Provinces  and,  it  is 
believed,  in  Burma.  The  export  of  manganese,  which  had  been  only 
about  ten  years  in  existence  10  190^1906,  amounted  then  to  316.694 
tons,  with  a  value  of  £250,000.  Mica  has  long  been  obtained  in 
Bengal,  chiefly  in  the  Hazaribagh  district,  and  there  is  a  ruby- 
coloured  variety  which  Is  held  in  great  estimation.  In  Madras  also 
a  mica  industry  has  recently  grown  up.  Tin  is  found  in  the  Tavby 
anff  Mergui  districts  of  Lower  Burma,  and  has  (or  many  years  been 
worked  in  an  unprogressive  manner  chiefly  by  Chinese  labour.  In 
ipoo  tin  of  good  quality  was  found  in  the  ^uthern  Shan  States. 
Copper  ore  is  found  in  many  tracts  throughout  India,  plumbago  in 
Madras,  and  corundum  in  southern  India. 

Precious  Stones. — Despite  its  legendary  wealth,  which  is  really  due 
to  the  accumulations  ol^ages,  India  cannot  be  said  to  be  naturally 
rich  in  precious  stones.  Under  the  Mahommedan  rule  diamonds 
were  a  Jistinct  source  o(  state  revenue ;  and  Akbar  is  said  to  have 
received  a  royalty  of  £So,Ooo  a  vear  from  the  mines  of  Penna.  But 
at  the  present  day  the  search  for  them,  if  carried  on  anywhere  in 
British  territory,  is  an  insignificant  occupation.  The  name  at 
Golconda  has  paraed  into  literature;  but  that  city,  once  the  Mussul' 
man  capital  of  the  Deccan,  was  rather  the  home  of  diamond -cutters 
than  the  source  of  supply.  It  is  believed  that  the  far-famed 
diamonds  of  Golconda  actually  came  from  the  sandstone  formation 
which  extends  across  the  south-east  borders  of  the  nizam's  docninions 
into  the  Madras  districts  of  Ganjam  and  Godavari.  A  few  pcxir 
stones  are  still  found  in  that  region.  Sambalpur,  on  the  upper 
channel  of  the  Mahanadi  river  in  the  Central  Provinces,  is  anotner 
spot  once  famous  for  diamonds.  So  late  as  181S  a  stone  is  said  to 
have  been  found  there  weighing  84  grains  and  valued  at  £500.  The 
river-valleys  of  Chota  Nagpur  ara  also  lEUOWn  to  have  yielded  a 
tribute  o(  diamonds  to  their  Mahommedan  conquerors.  At  the 
present  day  the  only  plaix  where  the  seairh  (or  diamonds  is  pursued 
as  a  regular  industry  is  the  native  state  of  Panna  in  Bnndelkhand 
The  stones  are  found  by  digging  down  through  several  strata  o( 
gravelly  soil  and  washing  tte  earth.  Even  these,  however,  the 
pursuit  is  understood  to  be  unremuoerative,  and  has  failed  to  attract 
European  capital.  At  the  present  day  the  only  important  indus- 
tries are  the  rubies  and  jade  of  Burma.  The  former  are  worked  by 
the  Ruby  Mines  Company  or  by  licensed  native  muers  under  tm 
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company.  The  value  of  the  rubies  found  has  increased  rapidly,  and 
the  company,  which  was  for  some  time  worked  unprofitably  under  the 
lease  granted  in  1896,  has  now,  with  the  aid  <A  favourable  treatment 
from  the  government ,  become  more  prosperous.  Pearls  are  found  off 
the  southern  coast  of  Madras  and  also  in  the  Mergui  archipelago. 

Trade. 

The  trade  of  India  with  foreign  countries  is  conducted  partly 
by  sea  and  partly  across  the  land  frontiers;  but  the  frontier 
trade,  thou^  capable  of  much  eittension,  is  only  a  small  fraction 
of  the  whole.  The  sea-borne  trade  is  carried  on  chiefly  through 
thefourgreatportsof  Calcutta,  Bombay,  Karachi,  and  Rangoon, 
of  which  Calcutta  serves  the  fertile  valley  of  the  Ganges  and 
Brahmaputra,  Bombay  serves  the  cotton-trade  of  western 
India,  Karachi  exports  the  wheat  crop  of  the  Punjab,  and 
Rangoon  the  rice  crop  of  Burma.  Madras,  which  has  been 
supplied  with  an  artificial  harbour,  serves  southern  India,  and 
Chittagong  is  rising  into  prominence  as  the  point  of  departure 
for  the  tea  and  jute  of  eastern  Bengal  and  Assam.  The  land 
trade  is  carried  on  with  Persia,  Afghanistan,  Nepal,  Tibet 
and  western  China.  The  new  caravan  route  to  Persia  from 
Quetta  by  way  of  the  Nushki  railway  offers  facilities  to  traders, 
of  which  increasing  advantage  has  been  taken,  but  the  trade 
is  still  small.  Afghanistan  under  Abdur  Rahman  imposed 
prohibitive  imposts  upon  trade,  and  the  present  amir  followed 
his  father's  policy,  but  his  visit  to  India  in  1Q07  may  result  in 
improved  rdations.  The  trade  with  the  tribes  lying  north  of 
the  Malakand  Paas  has  improved  considerably  since  the  frontier 
war  of  1897-^8,  but  they  are  a  poor  community.  Nepal  takes 
the  largest  share  of  the  frontier  trade.  The  trade  with  Tibet  has 
slightly  improved  since  the  treaty  of  Lhasa  of  1904,  but  it 
still  amounts  to  only  £90,000  annually.  The  trade  with  western 
China  is  about  half  a  milhou  annually,  and  shows  agns  of 
development, 

A  review  of  Indian  trade  by  the  director-general  of  the  statistical 
department  in  India  is  annuaUy  presented  to  parliament,  and  there- 
g^pgftt.  '°'^  '*'  '^  ""'^  necessary  here  to  mention  the  main  channels 
nwimru.  ^j^i  j^  1^^^  taken  of  recent  years.  ■  The  chief  exports  a^e 
raw  cotton,  cgttoo  goods  and  yarn,  rice,  wheat,  oil-seedsj  raw  jute 
and  jute- manufactures,  hides  and  skins,  tea,  opium  and  lac.  In 
1905-1906  there  was  great  activity  in  both  the  ixjtton  and  jutd' 
industnes.  In  Bombay  new  cotton  mills  were  erected,  ajid  old  oi\es 
extended,  high-speed  machinery  was  widely  introduced,  and  la.ooo 
new  looms  were  set  up.  Similarly  the  jute  trade  far  surpassed  all 
records.  The  crop  was  a  record  one.  but  the  demand  far  exceeded 
the  supply,  the  cultivators  reaped  promts  of  eight  millions  more  than 
the  previous  year,  and  300O  new  looms  were  set  up  in  Calcutta. 
The  tea  outlook  n'as  good,  and  the  coffee  industry  was  recovering 
from  the  effects  of  plant  disease  and  Brazilian  competition.  But 
both  the  indigo  and  opium  trades  arc  declining  industries,  which 
mean  a  serious  loss  to  the  Indian  exchequer.  Indigo  fell  to  about 
one- tenth  of  its  value  in  the  previous  decade;  and  an  agreement  was 
come  to  with  China  in  1907,  by  which  the  area  under  opium  is  to  be 
gradually  reduced.  The  total  exports  for  1905-1906  were  valued  at 
£112,000,000. 

The  chief  articles  oE  import  are  cotton  goods,  cotton  yarn,  metals, 
sugar,  mineral  oils,  machinery  and  mill -work,  woollen  manufactures, 
tatnari*.  provisions,  hardware  and  cutlery,  silk,  liquors,  apparel, 
impora.  fjii,j,ay  material  and  chemicals.  Cotton  manufactures 
and  yarns  are  imported  almost  exclusively  from  the  United  Kiiudom, 
and  amount  to  about  40%  of  the  total  trade.  Metals,  including 
hardware  and  cutlery,  railway  material,  &c.,  supply  about  a  fifth. 
The  only  other  important  article  of  import  is  sugar,  which  came  to 
about  S  millions  in  1905-1906.  The  balance  of  trade  is  always  against 
India,  because  she  is  a  debtor  couMry,  and  has  to  pay  interest  on 
borrowed  capital,  and  the  "  home  chargjes  "  for  the  upkeep  of  the 
civil  and  mifitary  servrees  and  of  the  secretary  of  stale's  eatablish- 
ment  in  London.  The  total  imports  for  1905-1906  were  valued  at 
Sz^  millions  sterling,  including  14  millions  of  gold  and  silver,  which 
are  continually  hoarded  by  the  people  of  India. 

Broadty  speaking,  the  greater  part  of  the  internal  trade  remains 
in  the  hands  of  the  native*.  Europeans  control  the  shipping  business 
and  have  a  share  in  Uie  collection  of  some  of  the  more 
V™"*  -valuable  staples  of  exports,  such  as  cotton,  jute,  oiUeeeds 
'*"'**■  and  wheat.  But  the  workot  distribution  and  theaifaptation 
of  the  supply  to  the  demand  of  the  coosumer  naturally  fall  to  those 
who  are  best  acquainted  with  native  wants.  The  Vaisya,  or  trading 
caste  of  Manu,  has  no  longer  any  separate  existeoce;  but  its  place  la 
occupied  by  several  well-marked  classes.  On  the  western  coast  the 
Parsees,  by  the  boldness  and  extent  of  their  operations,  tread  cliwe 
upon  the  heels  of  the  most  prosperous  English  houses.  In  the 
interior  0*  the  Bombay  presidency,  business  is  mainly  divided  between 


two  classes,  the  Bunniahs  of  Gujarat  and  the  Marwaris  from 
itajputana.  Each  of  these  profess  a  peculiar  form  of  religion,  the 
former  being  Vishnuvites  of  the  Vallabbachari  sect,  the  latter  Jains. 
In  the  Deccan  their  place  is  taken  by  Lin^yati  from  the  south,  who 
again  follow  their  own  form  of  Hinduism,  which  i*  an  heretical 
species  of  Siva  worship.  Throughout  Mysore,  and  in  the  north  of 
Madras,  Lingayats  are  still  found,  but  along  the  eastern  sea-bou^d  the 
predominadng  classes  of  traders  are  those  named  Chetties  and 
Komatis.  In  Bengal  many  of  the  upper  castes  of  Sudras  have 
devoted  themselves  to  general  trade;  but  there  again  the  Jain 
Marwaris  from  Rajputana  occupy  the  front  rank.  Their  head- 
quarters are  in  Muishldabad  district,  and  their  agents  are  to  be 
found  throughout  the  valley  of  the  Brahmaputra,  as  far  up  as  the 
unexplored  frontier  of  China. 

Local  trade  is  conducted  either  at  the  permanent  bazaars  of  great 
towns,  at  weekly  markets  held  in  certain  villages,  at  annual  gather- 
ings primarily  held  for  religious  puirjoses,  or  by  means  rf    .  ■    , 
travelline;  brokers  and  agents.     The  cultivator  himself,  ot^ 

who  is  tne  chief  producer  and  also  the  chief  customer,  "»«• 

knows  little  of  the  great  towns,  and  expects  the  deaicr  to  oome  to  his 
own  door.  Each  village  has  at  least  one  resident  trader,  who  usually 
combines  in  his  own  person  the  functions  of  money-lender,  grain 
dealer  and  cloth  seller.  The  simple  system  of  rural  economy  is 
entirely  based  upon  the  dealings  of  this  man,  whom  it  is  the  fa^iou 
sometimes  to  decry  as  a  usurer,  but  who  ie  really  die  one  thrifty 
person  amone  an  improvident  population.  Aboti^  the  money- 
lender, and  the  general  body  of  cultivatora  would  have  nothing  to 
depend  upon  but  the  harvest  ol  a  sii^le  year.  The  money-lender  deals 
chiefly  in  grain  and  in  specie.  In  those  districts  whei«  the  staples  of. 
export  are  lai^ly  grown,  the  cultivators  commonly  sell  th«ir  crops 
to  travelling  brokers,  who  re-i-scll  to  larger  dealers,  and  so  on  unril 
the  commodities  reach  the  hands  of  the  agents  of  the  great  ihipping- 
houses.  The  wholesale  trade  thus  rests  ultimately  with  3  com- 
paratively small  number  of  persons,  who  have  uencie«,  or  rather 
corresponding  firms,  at  Uie  great  central  marts.  Buying  and  selling 
in  their  aspects  most  characteristic  of  India  are  to  be  seen,  not  at 
these  great  towns,  nor  even  at  the  weekly  markets,  but  at  tiw  fatrs 
which  are  held  periodically  at  certain  spots  in  most  districts.  Re- 
ligion is  always  the  ori^nal  pretext  of  tnese  gatherings  or  mdds,  at 
some  of  which  nothing  is  done  beyond  bathing  in  the  river,  or  per- 
forming varbuB  superstitious  ceremonies.  But  in  the  majority  of 
cases  religion  has  become  a  mere  excuse  for  secular  budnees.  Crowds 
of  petty  traders  attend,  bringing  all  those  miscellaneous  artides  that 
can  be  packed  into  a  pedlar's  wallet ;  and  the  ne^hbouring  villagers 
kmk  forward  to  the  occaaoD  to  satisfy  alike  their  curiosity  and  their 
household  wants. 

The  control  of  the  revenues  of  Indiais  vested  by  act  of  pariiament 
in  the  secretary  of  state  for  India  in  council.  Subject  to  his  control 
the  government  of  India  enjoys  a  certain  discretionary  n(_a__ 
power,  but  no  new  expenditure  may  be  incurred  without  "•*"<«• 
Iiis  sanction.  There  is  a  special  member  for  finance  in  the  governor- 
general's  council,  and  all  important  matters  are  brought  before  the 
council.  The  central  government  keeps  in  its  own  hands  certam 
revenues,  such  as  salt,  the  post-office,  telegraphs,  railways,  army 
and  Indian  Marine,  in  addition  to  the  districts  of  Cooi^,  Ajmere 
and  the  North-West  Frontier  prbvince.  The  other  provinces  raise 
and  administer  their  own  revenues,  subject  to  the  central  contnd; 
they  are  allowed  a  certain  proportion  of  the  revenue  to  meet  their 
own  administrative  charges,  and  so  have  an  interest  in  economical 
expenditure.  The  apportionment  of  the  revenues  is  settled  afresh 
every  five  ycar^.  In  1893  the  Indian  mints  were  closed  to  the  free 
coinage  of  silver,  and  in  1809  the  British  aoveret^  was  made  legal 
tender  at  the  rate  of  is.  4d.  per  rupee;  bo  that  since  that  year  the 
finances  of  India  have  been  practically  upon  a  gold  baiis.  The 
principal  he^s  of  revenue  are  land,  opium,  salt,  stamps,  excise, 
customs,  assessed  taxes,  forests,  lustration  and  tributes  from  native 
states;  and  the  chief  heads  of 'expenditure  are  charges  of  collection, 
interest,  post-office,  telegraph  add  mint,  «vil  departments,  famine 
relief  and  insurance,  railways,  irrigation,,  other  public  works  and 
army.  The  point  most  frequently  criticized  iri  the  finances  of  fiidia 
is  the  "  home  charges"  which  amount  on  an  average' to  atrout  l8i' 
milHons  a  year,  <S  this  total  about  oj-  millic**  arw,for.i6terest,on 
railways  and  oth^  public  works,  5  millii}ns  for  pensions  ancj  furlough 
pay  for  civil  and  military  officers.  3  j  millions  for  stores  and  li  millions 
miscellaneous.  These  charges  constitute  the  home  eiq^nditure  on 
revenue  account,  but  there  are  also-other  remittances  from  India 
oncapital  account  which  bring  uplhe  total  diabucsementainEnglaitd' 
to  an  annual  average  of  about  3  If  millioAs. 

Public  Works. 
Public  works  in  India  fall  under  three  cBlegories— railways^ 
irrigation,  and  roads  and  buildings.  The  railways  are  managed 
in  various  ways,  the  other  two  classes  of  works  are  carried  out 
through  the  agency  of  separate  departmeoU  in  Madras  and 
Bombay,  and  of  officers  of  the  govrtnmeW  of  India  public 
works  department,  either  under  local  or  central  control,  in 
other  provinces. 
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Railways  in  Iiulia  serve  difieient  purposes — the  ordiDary 
purpose  of  trade  and  passenger  communication,  and  ^so  tbe 
.^^  apecial  purposes  ol  the  saieguarding  the  intemai  and 
***  external  peace  of  the  couiUjy,  and  of  protecting 
speda)  districts  against  famine  by  facilitating  the  movement 
of  grain.  For  this  reason  the  interest  on  capital  expended  on 
sU  the  Unes  cannot  be  judged  by  a  purely  commercial  standard. 
Th^  are  administered  in  three  aep&rate  ways — as  guaranteed, 
state  oi  assisted  liaes.  In  the  early  days  of  railway  enterprise 
the  agency  of  piiy^«  cconpanies  guaranteed  by  the  state  was 
exclusively  employedi  and  nearly  all  the  great  trank  lines  were 
made  under  tUs  system,  but  the  leases  of  the  last  three-of  these 
lines,  the  Gi«at  Indian  Peninsula,  the  Bombay  Baroda.  and 
Central  India^  and  the  Madras  companies,  £ell  in  respectively 
in  igoo,  1903  and  1907.  In  1870  a  new  policy  of  railway  de- 
velopment by  tbe  direct  agency  of  the  state  was  inaugurated; 
arid  in  i  S80  ^  system  of  encoura^ng  private  enterprise  by  state 
assistance  was  a^in  resorted  to.  Both  agencies  are  now  em- 
ployedside  by  side.  The  admiiustration  of  railways  was  formerly 
under  a  secretary  in  the  public  works  department;  but  since 
1905  it  has  been  placed  in  charge  of  a  railway  board,  consisting 
of  a  president  and  two  members,  which  is  connected  with, 
though  not  subordinate  to,  the  d^artment  of  commerce  and 
industry.  In  1908  the  total  length  of  railways  open  in  India 
was  3o,S7S,  m.,  which  carried  330  million  passengers  and  64 
million  tons  of  goods,  and  yielded  a  net  profit  exceeding  4  %. 

Facilities  for  irrigation  (9.0.)  vary  widely,  and  irrigation 
works  diSer  both  in  extent  ^ad  in  character.  The  main  distinction 
^^^  arises  from  the  fact  that  the  rivers  of  northern  India 
UTiiMUoa.  ^^  j^  1^^  ^^^  Himalayan  snows,  and,  therefore,  afford 
a  supply  ot  water  which  surpasses  in  constancy  and  volume 
any  of  the  rivers  of  the  south.  In  Bombay  and  Madras  almost 
all  tbe  irrigation  aystems,  exccf>t  in  the  ddtas  of  the  chjef  rivers, 
are  depradent  on  reservoirs  or  "tanks,"  which  collect  the 
rainfall  ot  the  adjacent  hills.  In  Sind  and  the  Punjab  there 
aie  many  caxiaia  which  act  tneiely  as  distributaries  of  the  overflow 
of  tlie  great  rivers  at  the  time  ot  inundation;  but  where  the 
utility  of  tbe  canals  has  been  increased  by  permanent  head- 
works  the  supply  of  waBer  is  perennial  and  practically  inex- 
haustiblei  thus  contrasting  favourably  with  the  less  certain 
protection  given  by  tanks.  The  Irrigation  Commission  of  rgoi 
advised  aa«xpenditure  of  30  miUiois  sterling,  spread  over  a  term 
of  twenty  years,  aad  irrigating  6^  milli<»i  acres  in  addition 
to  the  47  mWoos  already  irrigated  at  that  time;  but  it  was 
estimated  that  that  programme  would  practically  exhaust 
tbe  irrigable  land  in  India,  and  that  some  of  the  later  works 
70uld  be  .merely  protective  against  the  danger  of  famine,  and 
would  not  be  financially  productive. 

In  addition  to  the  provision  and  maintenance  of  roads  and  the 
Obstruction  of  public  buildings,  the  department  of  public  works  also 
pcovidesallworkgof  a  public  nature,  such  as  water-supply, 
Bamaga  oanitatJOfi,  embankments,  lighthouBCs,  ferries  and  bridges, 
~*^  which  rettuirc  technical  skill.    Road- making  is  an  ordjoary 

*""*•  form  of  relief  work  in  tunes  of  famine.     In  the  famine  of 

1896-1897,  for  Instance,  579  m.  of  new  roads  were  made  in  the  Central 
Provinces  alone,  and  819  m.  were  repaired.  One  of  the  finest  roads 
in  the  world  ia  the  Grand  Trunk  Road  which  stretches  across  India 
from  Calcutta  to  Peshawar,  and  which  is  metalled  most  oi  the  way 
with  kankar,  a  hard  limestone  outgrowth.  The  great  buiidii^s  of 
ancient  India  are  described  under  the  names  of  the  different  cities 
which  contain  them- 

The  post-office  of  India  is  under  the  control  of  a  director-general,  in 
subordination  to  the  department  of  commerce  and  industry;  and  thia 
officer  has  under  him  a  postmaster-general  or  deputy  post- 
?I1'  master-eeneralineach  province.  In  I906thedlstrict  post, 

""*••  or^naliy  provided  tor  local  convenience  and  maintained  by 

a  local  cess,  was  amalgamated  with  the  imperial  post.  The  mileage 
over  which  mails  are  carried  by  railway  has  been  constantly  increasing 
with  the  development  of  the  railway  system,  but  a  far  larger  number 
are  still  carried  by  runners  and  boats.  The  total  number  of  letters, 
&c.,  carried  by  the  poet  exceeds  Soo  millions,  and  the  service  yields  a 
small  profit  to  the  state.  In  connexion  with  the  post-office  there  are 
inland  money  order  and  savings-bank  businesses;  and  in  addition  the 
value-payable  system,  by  which  the  post-office  undertakes  to 
recover  from  the  addressee  the  value  of  an  article  sent  by  post  and 
to  remit  the  amount  to  the  sender,  has  found  great  popularity. 

Excluding  the  Indo  European  telegraph  wire,  the  whole  telegraph 
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system  of  India  forms  an  imperial  charger  administered  through  a 

director-general.  The  total  length  of  line  is  about  69,000 

m.,  and  the  net  profits  of  the  service  approximately  pay 

for  new  expenditure  on  capital  account.  —-.-—■ 

Telegraphic  communication  with  Europe  is  maintained  by  the 
cable  of  the  Eastern  Telegraph  Company  via  Aden,  and  by  the  Indo- 
European  system,  of  which  the  eastern  portion  from  Teheran  and 
Fao  to  Karachi  belongs  to  the  governmCBt  of  India.  The  adminis- 
tration of  the  Indo-Eluropean  department  is  in  London  under  the 
direct  control  of  the  secretary  of  state.  The  system  comprises  two 
secrions.  The  first,  called  the  Persian  Gull  section,  runs  from 
Karachi  to  Bushire,  from  Jask  to  Muscat,  and  from  Bushire  to  Fao, 
where  a  connexion  is  made  with  the  Ottoman  government  line.  It 
includes  also  the  Makran  coast  lines,  running  from  Jask  to  Guadur, 
and  thence  to  Karachi.  The  second  section,  known  as  the  Persian 
section,  consists  of  land  lines  running  from  Bushire  to  Teheran. 
These  land  lines,  as.  well  as  the  Makran  coast  lines,  are  worked  under 
a  treaty  with  the  Persian  government.  A  connexion  for  extending 
the  system  through  Persia  was  signed  in  I901,  the  route  to  be  followed 
iieing  from  Kashan  near  Teheran  to  the  Baluchistan  frontier  via 
Yezd  and  Kerman. 

BisLJDGRAPHy. — Imperial  Catelltar  of  Itidia  (new  edition,  1907-- 


I^);  Census  of  India  (1901);  Stalislicai  Alias  of  India  [iSg^) ; 
G.  A.  Grierson,  Linguistic  Survey  of  India  (1903);  Sir  Thomas 
Holdich,  India  ("  Regions  of  the  World  "  series)  (l902):_Sir  John 


Strachey,  India  (1903) ;  W.  Crooke,  Natives  of  Northern  India  (1907) : 
W-  S.  Lilly,  India  and  iis  Problems  (1903);  Sidney  L.ow,  A  Visum^ 
India  (1906);  R-  D.  Oldham.  Geolon  of  India  (1893);  W.  T. 
Blanford,  Geology  of  India  (1880),  and  Fauna  of  British  India  (i888); 
R.  Lydekker,  Great  and  Small  Game  of  India  (1900);  Sir  J.  D. 
Hooker,  Flora  of  Brilish  India  (1875);  T.  S.  Gamble,  ilantiaJ  of 
Indian  Timbers  (1902) ;  India*  Land  Rtventte  PoUcy  (Calcutta, 
1902);  B.  H.  Baden-Powell,  The  Indian  Village  Commimity  (1896); 
Abdullah  Yusuf  Ali,  Life  and  Labour  of  the  People  of  India  (1907); 
Theodore  Morison,  Industrial  Organiialion  of  an  Indian  Province 
{1906);  Professor  Wyndham  Dunstan,  Co<u  Resources  of  India 
^ociety  of  Arts,  1903) ;  Sir  George  Watt,  Dictionary  of  Economie 
Products  of  India  (190S);  Sir  George  Biidwood,  Industrial  Arts  of 
India  (1880);  R.  II.  Mahon,  Iron  and  Steel  in  India  (1899);  Lord 
Curam  in  India  (1906);  India  Office  List;  The  StaUsman^s  Year- 
Book;  and  the  government  of  India's  annual  reports. 

(W.  W.  H.;  J.  S.  Co.) 

History 

For  an  orthodox  Hindu  the  faist<»y  of  India  begins  more  than 
three  thousand  years  before  the  Christian  era  with  the  events 
detailed  in  the  great  epic  of  the  ifakabharata;  but  by  the  sober 
historian  these  can  only  be  regarded  as  legends.  See  the  article 
Imscrdtions:  section  Indian,  for  a  discussion  ot  the  scientific 
basis  of  the  early  history.  It  is  needless  to  repeat  here  the 
analysis  given  in  that  article.  The  following  account  of  the 
earlier  period  follows  the  main  outlines  of  the  traditional  facts, 
corrected  as  far  as  possible  by  the  inScriptionai  record;  and 
further  details  will  be  found  in  the  separate  biographical,  racial 
and  linguistic  artides,  and  those  on  the  geographical  areas  into 
which  India  is  administratively  divided. 

Our  earliest  glimpses  of  India  disclose  two  races  struggling  for 
the  soil,  the  Dravidians,  a  dark-skinned  race  of  aborigines,  and 
the  Aryans,  a  fair-skinned  people,  descending  from 
the  north-western  passes.  Ultimately  the  Dravidians 
were  driven  back  into  the  southern  tableland,  and  the  great 
plains  of  Hindustan  were  occupied  by  the  Aryans,  who  dominated 
the  history  of  India  for  many  centuries  thereafter. 

The  Rig-Veda  forms  the  great  literary  memorial  of  the  early 
Aryan  settlements  in  the  Punjab.  The  age  of  this  primitive 
folk-song  is  unknown.  The  Hindus  believe,  without  evidence, 
that  it  existed  "  from  before  all  time,"  or  at  least  3001  years 
B.C. — nearly  5000  years  ago.  European  scholars  have  inferred 
from  astronomical  dates  that  its  composition  was  going  on  about 
1400  B.C.  But  these  dates  are  themselves  given  in  writings  of 
later  origin,  and  might  have  been  calculated  backwards.  We 
only  know  that  the  Vedic  religion  had  been  at  work  long  before 
tbe  rise  of  Buddhism  in  the  6th  century  B.C.  Nevertheless,  tbe 
antiquity  of  the  Rig-Veda,  although  not  to  be  expressed  in. 
figures,  is  abundantly  established.  The  earlier  hymns  exhibit 
the  Aryans  on  tbe  north-western  frontiers  of  India  just  starting 
on  their  long  journey.  They  show  us  the  Aryans  on  the  banks 
of  the  Indus,  divided  into  various  tribes,  sometimes  at  war  with 
each  other,  sometimes  united  against  the  "  black-skinned " 
^mrigines.    Caste,  in  its  later  sense,  is  unknoji        -    -  -    - 
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of  «  fnmlly  U  the  prioit  of  hli  own  houichold.  The  chieftain 
iii'ii  w  fulhrr  aikI  prlcM  lo  the  tribe;  but  al  the  greater  festivals 
he  uhuoH'N  minie  iiiic  H|W('ialIy  luurnuil  in  huly  ofTuringa  to  conduct 
tlio  mutIIii.'u  ill  thu  nmno  of  the  p«ople.  Tlio  chiuf  himseU  ae«ms 
to  have  bucii  clucird.  Women  enjoyed  a  high  position,  and  some 
(if  the  niDHl  hriiiitlful  hymni  were  composed  by  ladies  and 
(|U(Tni.  MnrriiiKr  wits  held  lacred.  Husband  and  wife  were 
liolli  "  lulci'N  of  the  house  "  (diunpali),  and  drew  near  to  the 
IPhIh  liiRi'lhcr  in  pruyrr.  The  burning  of  widows  on  iheir 
huNbamlH'  finiiTiil-iilk  wns  unknown,  and  the  verses  in  the 
Vnln  which  ihr  Drahmnns  uflcrwards  distorted  Into  a  sanction 
for  the  iinirliit-  liitve  tlie  very  upiwsitc  meaning. 

The  Aryan  trilwR  in  the  Vfda  arc  acquainted  with  most  of  ihe 
niflitU.  Thry  liuve  lilnclcsmilhs,  c(i|>persmlths  and  goldsmiths 
Btiumtt  tlicm.  iH-siiics  I'urpcntcra,  Imrbers  and  other  arlisons. 
'I'hiy  IikIk  from  ihitrloU,  nnd  freely  uk  the  horse,  although  not 
yrl  the  (-It'phinii,  in  war.  Thry  huve  settled  down  as  husband- 
mrn,  till  their  tictilii  with  the  plough,  and  live  in  villnges  or 
town*.  Hut  tlu-y  nlwi  rling  to  their  old  wandering  life,  with 
ihelr  hcrils  luid  "  lultli'-iHius."  Cuttle,  indeotl,  still  form  their 
I'hIcI  wenllh,  the  coin  (l.«t.  PfCMHta)  in  which  payments  of  lines 
are  made;  ami  one  of  (heir  words  for  war  litcmlly  means  "  a 
tiesirr  far  rown."  They  have  lonrncd  to  buit<l  "  ships,"  perhaps 
liirgr  river  luiitts.  »nd  wem  to  have  heiii-d  something  of  the  sea. 
L'niiko  the  motlern  Hindus,  thu  Aryiui;t  of  the  Tedn  nte  beef, 
\Wfi  u  frvniented  liquor  or  U-i'r  matie  from  the  iomii  plant, 
anil  iitTeml  (he  siime  slnintt  meat  nnd  drink  lo  their  god^ 
Tims  ihc  stout  .\ryiui»  »|»rcad  e«,ilw«rds  tbrouKh  nortiicm 
liiUin,  puiilietl  on  fnun  liuhiiul  by  later  arrivals  of  their  own 
aliM'k,  and  <lrivtn)t  U-liux'  them,  or  reducinR  to  bond:tge,  the 
earlier  "  hl»flt-!iV.innrd  "  rai-es.  They  manhed  in  whole  com- 
n^titiilin*  from  one  river-valley  to  another,  cuch  house-father  a 
wnrrior,  huiibtindmau  uul  )t[ies(,  nith  hia  wife  and  hia  IttUe 
ones,  and  cattle. 

.Mwnt  the  WKinuind  of  the  6ih  century  b.c.  the  settled 
(Muntry  belwwn  the  Himalaya  mountains  and  the  Nerbudda 
_.  river  waa  diviiM  int«  »ixie«i  imiependent  staties, 

JJiiy,  sume  raonarvhies  and  sonw  tribal  republics,  the  moat 
imiMiriant  of  which  vrcr«  thn  four  monarchiea  of 
Kohda,  Ma)tadha>  ihc  VaniMs  and  Avanii.  Xo^a,  the 
nunlcrn  kil^^<ttm  uf  (.Wdh.  apitears  lo  have  been  the  premier 
Mate  of  Imita  in  Ooo  u.c.  l^tcr  the  supremacy  waa  reft  from 
ii  tt\'  the  kiim\ktm  of  Macadha.  the  modern  Bebar  Kit-f.'i.  South 
ttf  K<.>aal«  lay  the  kingdtun  of  the  Vamsaa,  aitd  south  of  that 
anain  ihc  kii^loin  of  Avanii.  In  tho  norih-^Tst  was  Gandhoia, 
vki)  tlK>  hanks  of  the  Indus,  in  the  nci^bourhood  of  Pe&hawai, 
Vh«  biM>.vy  1.4  tlK«e  t»i\y  Males  tt  onlj~  a  eoitfuscd  reciutd  of 
war  ami  iHiemiarriaKc^  and  is  siiU  s^mi-^iy  thical.  Tbc  list  ot  the 
Mxle*?R  sia(v«  i^noivs  e\-vryi)unK  norih  of  the  Himalayas,  south 
\)t'  the  \'indt).v»».  and  ea»l  t.^'  the  CiiutfEes  where  it  turns  south. 

rhe  |>r)nci|Ml  cities  of  India  at  this  date  vnrre  Ayd«lh\-£.  the 
coi^tal  m'  KosaU  al  the  time  of  the  R.-intayana.  though  it  after- 
^  ■^.  wani*  ga>T  pl*v»  lo  Sri\-*stl,  whioh  was  one  of  the 
^IM,^  S)\  ttiv^t  cities  of  India  in  the  time  of  Buddha: 

archjtev><t<4:i»l$  tUlfer  aa  to  its  poeiiion.  Baruusi.  the 
Wvslvtn  ItenaK«k  had  in  ihe  time  <>f  Mc^Kt^hencs  a  drv-uit  ot 
.*>.  m.  K'VMm'u.  the  ca^^ial  of  the  VamiJi&,  Lkv  on  the  Jumna, 
.'.is-  w,  trvwt  Kc'.iatw.  Ra.)a£nha  vRs;s!r^.  the  oi'ital  oi 
\\*Ai^\\»y  «ji*l't'.',;;  hy  Kimbisani.  ;h*civ.ieMpor-iry  im  B^i.iba- 
Kv>:«t..».  tSf  cat>>;;at  \>»  So^■.ra.  was  an  iKtpojiant  centre  oi  the 
iNvt-sit'S  tsade.  Sjtketa  *a*  si'kk:;^*  th*  v'^pitai  o:  K<if.ila. 
(  ■■.■v*-.;'t.  tS"  r'.ixi<TT«  Vjij-sia,  »«s  ;h«  c*i'i;*»  of  Ax^ar^^;:.  None 
V.  ,\-v-jt'V>*t  o!;(v'*S«a#\v:  iv«;  |v\>tvd>  ex.-avi:f-i. 

la  j^\«f  o»5'.j  ii*>*  ;><•  Ar>iu  tiii."*s  »vTe  .i:v..it\:  iJ:;:o  ;cwr 
ivv.j;  *:*^  \M»  a  !v*.<;s  o;  cv".v"<iT:  the  k^^iTivas  «  boc':«, 
^^  »S'  c'..;;-,v.xv;  o,~s»,Yr;   t>vT.:  ;bs^  «:;>■  kjLic?$:  tie 

ivijji,u:\.  *;■,>;  "™«  i'-  *-  ;bc  ^-ursd^  :;-<  S.">ers 
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probably  included  workerB  in  wood,  workers  in  metal,  workers 
in  stone,  weavers,  leather- workers,  potters,  ivory- workers, 
dyers,  fisher-folk,  butchers,  hunters,  cooks,  barbers,  flowerr 
sellers,  sailors,  basket-makers  and  painters. 

It  is  supposed  that  sea-going  merchants,  mostly  Dravidians, 
and  not  Aryans,  availing  themsdves  of  the  monsoons,  traded 
in  the  7th  century  B.C.  from  tbe  south-west  ports  of  India  to 
Babylon,  and  that  there  they  became  acquainted  «ith  a  Semitic 
alphabet,  which  they  brought  back  with  them,  and  from  which 
all  the  alphabets  now  used  in  India,  fiunna,  Siam  and  Ceylon 
have  been  gradually  evolved.  For  tho  early  inscriptional  re- 
mains, see  Inscriptions:  India.  The  earli^  written  records 
in  India,  however,  are  Buddhist.  The  earliest  written  books  are 
in  Pali  and  Buddhist  Sanskrit. 

The  Buddhist  Perwd. 

The  systems  called  Jainism  (see  Jains)  and  Buddhism  {q.v.) 
had  their  root^  in  prehistoric  philosi^ies,  but  were  founded 
respectively  by  Vardhamana  Mabavira  and  Gotatna  Bnddha; 
both  of  whom  were  preaching  iii  Magadha  dutiiig  the  reign  of 
Bimbisara  (c  530  B.C.). 

During  the  next  two  hundred  years  Buddhism  spread  over 
northern  India,  perhaps  receiving  a  new  impulso  ttota  the 
Greek  kingdoms  in  the  Punjab.  About  the  middle  of  the  jrd 
century  B.C.  Asoka,  the  king  of  Magadha  or  Behar,  who  reigned 
from  364  B.C  to  337  B.c.j  became  a  zealous  convezt  to  Buddhism: 
Heiasaid  to  have  supported  64,000  Buddhist  priests;  he  founded 
many  religious  houses,  and  his  kingdom  is  calleid  the  Land  of  tbe 
Monasteries  (Vihara  or  Behar)  to  this  day.  He  did  for  Buddh^siQ 
what  Constantine  effected  for  Christianity;  fae  otganized  it  on 
the  basis  of  a  state  religion.  Thia  he  Mcom^disfred  bjr^  6vt 
means— by  a  council  to  settle  the  faith,  by  edicts  promulgating 
its  principles,  by  a  state  departioent  to  watch  over  its  purity; 
by  missionaries  (o  spread  its  dootiincs,  and  by  an  authoritative 
collttction  of  its  sacx^  books.  In  3^  B.C.  Asoka  is  said'  t6 
have  convened  at  Pataiiputra  (Patna)  the  third  Buddhist  codnril 
of  one  thousand  dders  (the  tradition  that  he  actlially  Cttnveh^ 
it  rests  on  ito  actual  evidence  that  we  peasess).  Evil  men; 
taking  on  them  tbe  yellow  robe  of  the  order,  bad  given  forth 
their  own  opinions  as  the  teaching  of  Buddha.  Such  heresied 
were  now  cocrected;  and  the  Bnddhism  of  southern  Asid 
|u«ctically  dates  from  .Asoka's  council.  In  a  nuBxbcr<rf  edicts, 
both befon and  after  tbe  synod, hepublidMid  tbioughont' India' 
the  grand  principles  of  tbe  faith.  Such  edicta  are  sdU  found 
graven  deep  upon  pillar^  in  caves  and  on  rocks,  from  the 
Yusafiai  valley  beytxtd  Peshawar  on  the  north-westnn  frontier,' 
through  the  heart  of  Hindustan,  to  Kathiawar  and  Mysore  on 
the  south  and  Orissa  in  the  east.  Tradition  titates  that  Asoka 
set  up  64.000  memorial  columns;  and  the  thirty-five  inacdptions 
extant  in  our  own  day  show  how  widely  these  royal  sermons  were 
spread  o\'er  India.  In  tbe  year  of  the  coundl,  the  king  also 
founded  a  state  department  to  watch  over  the  purity  and  LO 
direct  the  spread  of  the  faith.  A  minister  of  justice  and  religion 
^Dbarma  Mahumstra)  directed  its  operations;  and,  aaa  of  its 
dist  duties  being  to  proselytise,  he  was  specially  charged  with 
the  weUare  of  the  aborigines  among  whom  its  missionaries  were 
sent.  .\s»>ka  did  not  think  it  enough  to  convert  the  inferior 
races  wiih.mt  Kxiking  after  their  material  isteresta.  Wells  were 
to  bo  dug  .tnd  trees  planted  along  the  roads;  a  system  of  medical 
aid  was  estahlisbed  throughout  his  kingdom  and  the  conquered 
pr<»\"inoes,  as  far  as  Ceylon,  for  both  man  and  beast.  Officers 
were  apr\>icte\i  to  watch  over  domestic  life  and  public  morality, 
£;hI  to  pwnioie  instruction  among  the  women  as  .well  as  the 
>vath. 

Asoka  mn?5rJied  prosdvtism  by  peaceful  means  as  a  state 
.iv::y.  T^*  T^vt  inscriptions  record  how  he  scut  forth  missiou- 
'  .i^nes  "  :.^  ;I:c  uimost  limits  of  the  barbarian  countries."  to 
!  " i=:enr.;- pV  ami>r.g  all  unbelievers"  for  the  spread  of  reliipon. 

ITbry  stili  ii;;s  equally  with  Brahmans  and  beggars,  with  the 
-  T?*  y«i.-ei-«v  of  Ms  com-ention.  not  now  mually  admitted  by 
*"'"     ■-T-   »  5ai^T-rjiio«l   b\-  Bishop  Copteston  of  t^lcutta  in  his 
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dreaded  and  the  despised,  both  within  the  kingdom  "  and  in 
foreign  countries,  teaching  better  things."  Conversion  is  to  be 
effected  by  persuasion,  not  by  the  sword.  This  character  of  a 
proselytizing  faith  which  wins  its  victories  by  peaceful  means 
has  remained  a,  pioiainent  feature  of  Buddhism  to  the  present 
day.  Asoka,  however,  not  only  took  measures  to  spread  the 
religion;  he  also  endeavoured  to  secure  its  orthodoxy.  He 
collected  the  body  of  doctrine  into  an  authoritative  version,  in 
the  Magadbi  language  oc  dialect  of  his  central  kingdom  in 
Behar — a  version  wbicfa  for  two  thousand  years  has  formed  the 
,  canon  (pilakai)  of  the  southern  Buddhists. 

The  fourth  and  last  of  the  great  councils  was  held  in  Kashmir 
under  the  Kushan  king  Kanishka  (see  below).  This  council, 
which  consisted  of  five  hundred  members,  compiled  three  com- 
mentaries on  the  Buddhist  faith.  These  commentaries  supplied 
in  part  materials  for  the  Tibetan  or  northern  canon,  drawn  up 
at  a  subsequent  period-  The  northern  canon,  or,  as  the  Chinese 
proudly  call  it,  the  "  greater  vehicle  of  the  law,"  includes  many 
later  corruptions  or  developments  of  the  Indian  faith  as  originally 
embodied  by  Asoka  in  the  "  lesser  vehicle,"  or  canon  of  the 
southern  Buddhists. 

The  Kanishka  commentaries  were  written  in  the  Sanskrit 
language,  perhaps  because  the  Kashmir  and  northern  priests 
who  formed  his  council  belonged  to  isolated  Aryan  colonies, 
which  had  been  little  influenced  by  the  growth  of  the  Indian 
vernacular  dialects.  In  this  way  Kanishka  and  his  Kashmir 
council  became  in  some  degree  to  the  northern  or  Tibetan 
Buddhists  what  Asoka  and  hiscouncil  had  been  to  the  Buddhists 
of  Ceylon  and  tjie  south.' 

Buddhism  never  ousted  Brahmanlsm  from  any  large  part  of 
India,  The  two  systems  oo-existed  as  popular  religions  during 
inore  than  a  thousand  years  (250  B.C.  to  about  a.d. 
*^J^J^  800),  and  modem  Hinduism  is  the  joint  product  of 
aiuiJkiit. '  both.  Certain  kings  and  certain  eras  were  intensely 
Buddhistic;'  but  the  continuous  existence  of  Brah- 
manlsm is  abundantly  proved  from  the  time  ol  Alexander 
(337  B.C.)  downwards-  The  historians  who  chronicled  his  match, 
and  the  Greel^  ambassador  Megasthenes,  who  succeeded  them 
(300  B.C.)  in  their  literary  labours,  bear  witness  to  the  pre- 
dominance of  the  old  faith  in  the  period  immediately  preceding 
Asoka.  Inscriptions,  local  legends,  Sanskrit  literature,  and  the 
drama  disclose  the  survival  of  Brahman  influence  during  the 
next  six  centuries  (350  b.c.-A.d.  400).  From  aj).  400  we  have 
the  evidence  of  the  Chinese  pilgrims,  who  twied  through  Central 
Asia  into  India  as  the  birthplace  of  their  faith,  Fa-Hien  entered 
India  from  Afghanistan,  and  journeyed  down  the  whole  Gangetic 
valley  to  the  Bay  of  Bengal  in  a.d.  399-413.  He  found  Brahman 
priests  equally  honoured  with  Buddhist  monks,  and  temples  to 
the  Indian  gods  side  by  side  with  the  religious  houses  of  his 
own  faith.  Hsli^n  Tsang  also  travelled  to  India  from  China 
by  the  Central  Asia  route,  and  has  left  a  fuller  record  of  the 
state  of  the  two  religions  in  the  7th  century.  His  journey 
extended  from  a.d.  639  to  645,  and  everywhere  throughout  India 
be  found  the  two  faiths  eagerly  competing  for  the  suffrages  of 
the  people.  By  that  time,  indeed,  Brahmanlsm  was  beginning  to 
assert  itself  at  the  expense  of  the  other  religion.  The  monuments 
of  the  great  Buddhist  monarchs,  Asoka  and  Kanishka,  confronted 
him  from  the  time  he  neared  the  Punjab  frontier;  but  so  also 
did  the  temples  of  Siva  and  his  "  dread  "  queen  Bhima.  Through- 
out north-western  India  he  found  Buddhist  convents  and  monks 
surrounded  by  "  swarms  of  heretics."  The  political  power  was 
also  divided,  although  Buddhist  sovereigns  predominated.  A 
Buddhist  monarch  ruled  over  ten  kingdoms  in  Afghanistan. 
At  Peshawar  the  great  monastery  built  by  Kanishka  was  de- 
sertea,  but  the  populace  remained  faithful.  In  Kashmir  king 
and  people  were  devout  Buddhists,  under  the  teaching  of  five 
hundred  monasteries  and  five  thousand  monks.  In  the  country 
identified  with  Jaipur,  on  the  other  hand,  the  inhabitants  were 
devoted  to  Iwresy  and  war. 

'  In  1909  the  esccavation  of  a  ruined  stupa  near  Peshawar  dis- 
closed a  casloct,  with  an  inscription  of  Kanishlia,  and  containing 
fragments  of  bones  believed  to  be  those  of  Buddha  himself. 
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During  the  next  few  centuries  Brahntanism  gradually  became 
the  Tilling  religion.  There  are  legends  of  persecutions  instigated 
by  Brahman  reformers,  such  as  Kumarila  Bhatta  and 
Sankar-Acharjya.  But  the  downfall  of  Buddhism  ^aSd- 
seems  to  have  resulted  from  natural  decay,  and  from  i^jB, 
new  movements  of  religious  thought,  rather  than 
from  any  general  sulppression  by  the  sword.  Its  extinction  is 
contemporaneous  with  the  rise  of  Hinduism,  and  belongs  to  a 
subsequent  part  of  this  sketch.  In  the  nth  century,  only 
outlying  states,  such  as  Kashmir  and  Orissa,  remained  faithful; 
and  before  the  Mahommedans  fairly  came  upon  the  scene 
Buddhism  as  a  popular  faith  had  disappeared  from  India. 
During  the  last  ten  centuries  Buddhism  has  been  a  banished 
religion  from  its  native  homi.  But  it  has  won  greater  triumphs 
in  its  exile  than  it  could  ever  have  achieved  in  the  land  of  its 
birth.  It  has  created  a  literature  and  a  religion  for  more  than 
a  third  of  the  human  race,  and  has  profoundly  affected  the 
beliefs  of  the  rest.  Five  hundred  millions  of  men,  or  35%  of 
the  inhabitants  of  the  world,  still  follow  the  teaching  of  Buddha. 
Afghanistan,  Nepal,  Eastern  Turkestan,  Tibet,  MongoUa, 
Manchuria,  China,  Japan,  the  Eastern  Archlpel^o,  Siam, 
Burma,  Ceylon  and  India  at  one  time  marked  the  magnificent 
circumference  of  its  conquests.  Its  shrines  and  monasteries 
stretched  in  a  continuous  line  from  the  Caspian  to  the  Pacific, 
and  still  extend  from  the  confines  of  the  Russian  empire  to  the 
equatorial  archipelago.  During  twenty-four  centuries  Buddhism 
has  encountered  and  outlived  a  series  of  powerful  rivals.  At 
this  day  it  forma  one  of  the  three  great  religions  of  the  ■world, 
and  is  more  numerously  followed  than  either  Christianity  or 
Islam.  In  India  Its  influence  has  survived  its  separate  existence: 
it  supplied  a  basb  upon  which  Brahmanism  finally  developed 
from  the  creed  of  a  caste  into  the  religion  of  the  people.  The 
noblest  survivals  of  Buddhism  in  India  are  to  be  found,  not 
among  any  peculiar  body,  but  in  the  reh'glon  of  the  people; 
in  that  principle  of  the  brotherhood  of  man,  with  the  reassertion 
of  which  each  new  revival  of  Hlhduism  stairts;  in'  the  asylum 
whidi  the  great  Hindu  sects  afford  to  women  vphd  have  fallen 
victims  to  caste  rulei,  to  the  widow  and  the  out-caste;  in  thf 
gentleness  and  Charity  to  all  men,  which  takes  the  place  of  a 
poor-law  in  India,  and  gives  a  high  significance  to  the  half 
satirical  epithet  of  the  "  mild  "  Hindu. 

Hindu  Period. 

The  external  history  of  India  may  be  considered  to  begin 
with  the  Greek  invasion  in  327  B.C.  Some  Indirect  trade  be- 
tween India  and  the  Levant  seems  to  have  existed  from  very 
ancient  times.  Homer  was  acquainted  with  tin  and  other 
articles  of  Indian  merchandise  by  their  Sanskrit  names;  and 
a  long  list  has  been  made  of  Indian  products  mentioned  in  the 
Bible.  In  the  time  of  Darius  (see  Persia)  the  valley  of  the 
Indus  was  a  Persian  satrapy.  But  the  first  Greek  historian  who 
speaks  clearly  of  India  was  Hecataeus  of  Miletus  {549-486  B.C.); 
the  knowledge  of  Herodotus  (450  b.c.)  ended  at  the  Indus; 
and  Ctesias,  the  physician  (401  b.c),  brought  back  from  his 
residence  in  Persia  only  a  few  facts  about  the  products  of  India, 
its  dyes  and  fabrics,  its  monkeys  and  parrots.  India  to  the 
east  of  the  Indus  was  first  made  known  in  Europe  by  the 
historians  and  men  of  science  who  accompanied  Alexander  the 
Great  in  327  B.C.  Their  narratives,  although  now  lost,  are  con- 
densed in  Strabo,  Pliny  and  Arrian.  Soon  afterwards  Megas- 
thenes, as  Greek  ambassador  resident  at  a  court  in  Bengal 
(306-298  B.C.),  had  opportunities  for  the  closest  observation. 
The  knowledge  of  the  Greeks  and  Romans  concerning  India 
practically  dates  from  his  researches,  300  B.C. 

Alexander  the  Great  entered  India  early  in  327  B.C.  Crossing 
the  lofty  Khawak  and  Kaoshan  passes  of  the  Hindu  Kush,  he 
advanced  by  Alexandria,  a  city  previously  founded 
in  the  Koh-i-Daman,  and  Nicaea,  another  city  to  ^^^t 
the  west  of  Jalalabad,  on  the  road  from  Kabul  to  aarcb. 
India.  Thence  he  turned  eastwards  through  the 
Kunar  valley  and  Bajour,  and  crossed  the  Gouraios  (Panjkora) 
river.    Here  he  laid  siege  to  Mount  Aornos,  whjch  is  identified 
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by  tome  authorities  with  the  modem  Mahabon,  though  this 
idcntificatioa  was  rejected  by  Dr  Stein  after  an  exhaustive 
survey  of  Mount  Mohaban  in  1904,  Alexander  crossed  the 
Indus  at  Ohind,  16  m.  above  Attock,  receiving  there  the  sub- 
mission of  the  great  city  of  Taxila,  which  is  dow  represented 
by  miles  of  ruim  near  the  modern  Rawalpindi.  Crossing  the 
Ilydaspes  Ghclum)  be  defeated  Torus  in  a  great  battle,  and 
crossing  the  Acesines  (Chenab)  near  the  foot  of  the  hills  and  the 
Hydrootes  (Ravi),  reached  the  Hyphasis  (Beaa).  Here  he  was 
obliged  by  the  temper  of  bis  army  to  retrace  his  steps,  and 
retreat  to  the  Jbelum,  whence  he  sailed  down  the  river  to  its 
confluence  with  the  Indus,  and  thence  to  Fatala,  probably  the 
modern  Hyderabad.  From  Patala  the  admiral  Nearchos  was 
to  sail  round  the  coast  to  the  Euphrates,  while  Alexander 
himself  marched  through  the  wilds  of  Gedrosia,  or  modern 
Maltran.  Ultimately,  alter  suffering  agonies  of  thirst  in  the 
desert,  the  army  made  its  way  back  to  the  coast  at  the  modern 
harbour  of  Pasin,  whence  the  return  to  Susa  in  Persia  was 
comparatively  easy. 

During  his  two  years'  campaign  in  the  Punjab  and  Sind, 
Alexander  captured  no  province,  but  he  made  alliances,  founded 
cities  and  planted  garrisons.  He  had  transferred  much  territory 
to  chiefs  and  confederacies  devoted  to  his  cause;  every  petty 
court  had  its  Greek  faction;  and  the  detachments  wbidi  he 
left  behind  at  various  positions,  from  the  Afghan  frontier  to 
the  Bcas,  and  from  near  the  base  of  the  Himalaya  to  the  Sind 
delta,  were  visible  pledges  of  his  return.  At  Taxila  (Dehri- 
Shahan)  and  Nicaea  (Mong)  in  the  northern  Punjab,  at  Alexandria 
(Uchch)  in  the  southern  Punjab,  at  Patala  (Hyderabad)  in  Sind, 
Md  at  other  points  along  his  route,  he  established  military  settle- 
ments of  Greeks  or  allies.  A  large  body  of  his  troops  remained 
in  Bactriai  and,  in  the  partition  of  the  empire  which  followed 
Alexander's  death  in  3913  B.C.,  Bactria  and  India  eventually 
fell  to  Sdeucus  Nicator,  the  founder  of  the  Syrian  monarchy 
(see  Skleucd). 

Meanwhile  a  new  power  had  arisen  io  India.  Among  the 
Indian  adventurers  who  thronged  Alexander's  canqi  in  the 
Punjab,  each  with  his  plot  for  winixing  a  kingdom 
j^,,  or  crashing  a  rival,  Chandragupta  Mautya,  an  exile 
M— ja  from  the  Gangetic  valley,  seems  to  have  played  a 
somewhat  ignominious  part.  He  tried  to  tempt  the 
wearied  Greeks  on  the  banks  of  the  Beas  wit h  schemes  of  conquest 
in  the  rich  south-easton  provinces;  but,  having  pcrsonall>' 
offended  their  leader,  he  had  to  fly  the  camp  (336  B.C.).  In 
the  ronfused  years  which  followed,  he  managed  with  the  aid  of 
plundering  bands  to  forma  kingdom  on  the  ruins  of  the  Nanda 
dynasty  in  Magadha  or  Bchar  (^ii  b.c.).  He  seixed  the  capital, 
Pataliputra.  the  modern  Patna.  established  himself  firmly  in 
the  Gangetic  \'altey,  and  compelled  the  nonb-westem  princi- 
paliiies.,  Greeks  and  nat)\'es  alike,  to  acknowledgehis  suzerainty. 
While,  therefore.  Seleucus  was  winning  his  way  to  the  Sj-rian 
monarchy  during  the  eleven  >'ears  which  followed  Alexander's 
death.  Chandragupta  was  building  up  an  empire  in  northern 
India.  Seleucus  T«i|:ned  in  Syria  fwm  31J  to  jSo  b.c,  Chandra- 
gupta in  the  Gan|n-tic  valley  from  j^i  to  Jot>  b.c  In  311  b.c. 
the  power  of  both  had  boen  consolidated,  and  the  two  new 
sovercisniies  were  bn)U|;ht  face  to  face.  In  that  year  £<eleucus. 
having  recov'vred  Babylon,  prvweeded  to  re-establish  his  aut  bority 
in  Bactria  (^.t.)  and  the  Punjab.  In  the  latter  proWnce  he 
found  the  Greek  inducnc*  d«aycd,  Alexander  had  left  behind 
a  mixed  force  of  Grveks  and  Indians  at  Taxila.  No  sooner  was 
he  {^>ne  than  the  Indians  ru$e  and  ^cw  the  Greek  governor; 
the  Macedoitians  massacred  the  Intiiaos:  a  new  go\'emor. 
i*-iil  hy  Alexander,  murdered  the  friendly  I'unjab  prince.  Poms. 
a:id  was  himself  dri\-en  out  oi  the  i.-«.iuntry  by  the  ad\^nce  of 
Chandra^pta  fium  the  Gangt-:ic  valiey.  Seleucus.  after  a 
war  with  Chandrapipia.  detern'incd  to  ally  him$eli  wiih  the 
p.ftt  power  in  lihlia  rather  than  to  i^pcisc  it.  In  return  for 
live  hundred  elephants,  he  ceded  the  Greek  seitlcments  in 
;  V  Punjab  aitd  the  Kabul  v^illcy.  gan  his  daughter  to  Chandra- 
i:;::.^;a  in  marriage,  and  sia:i>.>ned  an  arr.ba^isadcir.  Megafibenes. 
«:  >be  Gangetic  cvurt  ^jo;  n.c.^.  Chandra^jpu  became  familiar 
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to  the  Greeks  as  Sandrocottus,  king  of  the  Prasii;  hb  capital, 
Pataliputra  was  called  by  them  Palimbothra.  On  the  other 
hand,  the  names  of  Greeks  and  kings  of  Grecian  dynasties 
appear  in  the  rock  inscriptions,  under  Indian  forms. 

Previous  to  the  tinie  of  MegaEthenes  the  Greek  idea  of  India  was 
'cry  vague  one.     Their  hietoriana  spoke  of  two  claEsea  ot  Indians'- 

— — ; — -B  tribes  who  dwelt  in  northern  Afghanistan  under 

-J..  t?-...L  — 1 :.: g  living  on  thecc"* 


ir  Hindu  Kueh,  and  a 


the  Indui  tbat  Me^sthenes  opened  up  to  the  western  world.  He 
describes  the  classification  of  the  people,  dividing  them,  however, 
into  seven  castes  instead  of  four,  namely,  philosophers,  husband- 
men, shepherds,  artisans,  soldiers,  inspectors  and  the  counsellors 
of  the  king.  The  philosophers  were  the  Brahmana,  and  the  pre- 
scribed stages  of  their  life  are  indicated.  Megatthenes  draws  a  dis- 
tinction between  the  Brahmans  {BftxjtSytsi  and  the  Samianae 
(Sapiiirat),  from  which  some  scholars  have  inferred  that  the  Bud- 
dhist Sarmanas  were  a  recognized  class  fifty  years  before  the  council 
of  Asoka.  But  the  Sarmanae  also  include  Brahmans  in  the  first 
and  third  stages  of  their  life  as  students  and  forest  recluses.  The 
inspectors  or  sixth  class  of  Megasthenes  have  been  identi&ed  with 
Asoka 's  Mahamatra  and  hia  Buddhist  inspectors  of  morals. 

The  Greek  ambassador  observed  with  admiration  the  absence  of 
slavery  in  India,  the  chastity  of  the  women,  and  the  courage  of  the 
men.  In  valour  they  exceUed  all  other  Asiatics;  they  required  no 
locks  to  their  doors;  above  all,  no  Indian  was  ever  known  to  teJl  a 
lie.  Sober  and  industrious,  good  farmers  and  skilful  artisans,  they 
scarcely  ever  had  recourse  to  a  lawsuit,  and  lived  peaceably  under 
their  native  chiefs.  The  kingly  government  is  portrayed  almost  as 
described  in  Manu,  with  its  hareditaiy  castes  of  coundlloia  and 
soldiers.  Megasthenes  menrions  that  India  was  divided  into  one 
hundred  and  eighteen  kingdoms;  some  of  which,  such  as  that  of  the 
Prasii  under  Chandragupta,  exereised  suzerain  powers.  The  village 
system  is  well  described,  each  little  rural  unit  seeming  to  be  an  in- 
dependent republic.  Megasthenes  remarked  the  exemption  of  the 
husbandmen  (Vaisyas)  from  war  and  public  services,  a^  enumer- 
ates the  dyes,  fibres,  fabrics  and  products  (animal,  vegetable  and 
mineral)  of  India.  Husbandry  depended  on  the  periodical  raiaa: 
and  forecasts  of  the  weather,  with  a  view  to  "  make  adequate  pro- 


Brahmans.     "  The  philosophef  « 
silence  for  the  rest  of  hk  life." 


Before  the  year  300  B.C.  two  powerfid  monarchies  had  thus 
begun  to  act  upon  the  Brahmanism  of  northern  India,  from  the 
east  and  from  the  west.  On  the  east,  in  the  Gangetic  valley, 
Chandragupta  (310-196  B.C.)  firmly  consolidated  the  djmasty 
which  during  the  next  century  produced  Asoka  (764-118  or 
317  B.C.),  and  established  Buddhism  throughout  India.  On 
the  west,  the  Seleudds  diffused  Greek  influences,  and  sent  forth 
Graeco-Bactrian  expeditiois  to  the  Punjab.  Antiochus  Hieos 
(grandson  of  Sdeucus  Nlcator)  and  Asoka  (grandson  of  Chandra- 
gupta),  who  ruled  these  two  monarchic  in  the  3Td  century  B.C., 
made  a  treaty  with  each  other  (156).  In  the  next  century 
Eucratides.  king  of  Bactria,  conquered  as  far  as  Alexander's 
royal  cJiy  of  Patala.  and  possibly  sent  expeditions  into  Cutch 
and  Gujarat.  181-161  B.C.  Of  the  Graeco-Indian  monarchs, 
Menander  {q,t.)  advanced  farthest  into  north-western  India, 
and  his  coins  are  found  from  Kabul,  near  which  be  probably 
had  his  capital,  as  far  as  Muttra  on  the  Jumna.'  The  Buddhist 
dynasty  of  Chandragupta  profoundly  modified  the  religion  of 
northern  India  from  the  east;  the  Sdeucid  empire,  with  its 
Bactrian  and  later  offshoots,  deeply  influenced  the  science  and 
art  of  Hindustan  from  the  west. 

Brahman  astronomy  owed  much  to  the  Greeks,  and  what 
the  Buddhists  were  to  the  architecture  of  northern  India,  that 
the  Greeks  ww*  to  its  sculpture.     Greek  faces  and 
profiles  ctinstantlyocmr  in  ancient  Boddhist  staiuar>-.     fcfc,^, 
and  enrich  almost  all  the  lai^r  museunts  in  India,     mmmt. 
The  purest  specimens  have  been  found  in  the  North- 
west frc>niier  province  (the  ancirat  Gandhara>  and  the  Punjab, 
where  the  Greeks  settled  in  greatest  foite.     -As  we  proceed 
eastward  from  the  Punjab,  the  Greek  tj-pe  begins  to  faoe. 
Purity  of  outline  gives  place  to  lusoousness  of  form.     In  the 

'  In  loOQ  an  inscription  in  Brahmi  characters  was  discovered  near 
Bhilsi  in  Central  InJia  reconlir.^  tbe  name  of  a  Greek.  He:i}dorus. 
He  Jescritvs  hirnsdl'  as  a  «urfhippef  ol  Bhagavata  i^Vishn^i'.  and 
sr^m  that  he  had  ronie  frv>ra  Taxila  ui  the  name  <rf  the  great  Huf 
.\:iiiak~:.la$,  who  is  kriown  from  bis  c(m;;3  10  have  iiwc  t. 
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femsde  figures,  the  artists  trust  more  and  more  to  swelling 
breasts  and  towering  chignons,  and  bad  the  neck  with  con- 
stantly accumulating  jeweb.  Nevertheless,  the  Grecian  type 
of  countenance  long  survived  in  Indian  art.  It  is  entirely 
unlike  the  present  coarse  conventional  ideal  of  sculptured 
beauty,  and  may  ev»i  be  traced  in  the  delicate  profiles  on  the 
so-called  sun  temple  at  Kanaiak,  built  in  the  i3th  century  a.d. 
on  the  remote  Oiissa  shore. 

Chandragupta.  {q.v.)  was  one  of  the  greatest  of  Indian  kings. 
The  dominions  that  he  had  won  back  from  the  Greeks  he  ad- 
ministered with  equal  power.  He  raaintained  an 
™*  aimy  of  600,000  iniantry,  30,000  horsemen,  36,000 

d'bmO-.  "^'^  ^'^^  *^^  elephants,  and  24,000  men  with  the 
chariots,  which  was  controlled  by  an  elaborate  war- 
office  system.  The  account  given  of  his  reign  by  Megasthenes 
makes  biro  better  known  to  us  than  any  other  Indian  monarch 
down  to  the  time  of  Akbar.  In  297  B.C.  he  was  succeeded  by  his 
son,  Bindusara,  who  is  supposed  to  have  extended  his  dominions 
down  to  Madras.  In  373  b.c.  he  in  turn  was  succeeded  by  Asoka, 
the  BuddlBst  emperor,  the  religious  side  of  whose  reign  has 
already  been  described.  Asoka's  empire  included  the  greater 
part  of  Afghanistan,  a  large  part  of  Baluchistan,  Sind,  Kashmir, 
Nepal,  Bengal  to  the  mouths  of  the  Ganges,  and  peninsular 
India  down  to  the  Palar  river.  After  Asoka  the  Mauryas  dwindled 
away,  and  the  last  of  them,  Brihadratha,  was  treacherously 
assassinated  in  184  B.C.  by  his  commander-in-chief,  Pushya- 
mitra  Sunga,  who  founded  the  Sunga  dynasty. 

During  the  and  century  B.C.  north-western  India  was  invaded 
EUid  partially  conquered  by  Antiochus  III.  the  Great,  Demetrius 
s^gg^  (9-'')i  Eucratidcs  {q.v.)  and  Menander  (g.n.).  With 
Kmavm,  the  last  of  these  Puahyamitra  Sunga  waged  successful 
"^  war,  driving  hJTn  from  the  Gangetic  valley  and  con- 

^^Sfe«.  ^'"^  ^^  to  his  conquests  in  the  west,  Pushyamitra 
established  his  own  paramountcy  over  northern 
India;  but  his  reign  is  mainly  memorable  as  marking  the 
beginning  of  the  Brahmanical  reaction  against  Buddhism,  a 
reaction  which  Pu^yamitra  is  said  to  have  forwarded  not  only 
by  the  peaceful  revival  of  Hindu  rites  but  by  a  savage  persecution 
of  the  Buddhist  tnonks.  The  Sunga  dynasty,  after  lasting  113 
years,  was  succeeded  by  the  Kanva  dynasty,  which  lasted  45 
years,  i^.  until  about  27  B.C.,  wbm  it  was  overthrown  by  an 
unluiown  king  of  the  Andhra  dynasty  of  the  Satavahanas,  whose 
power,  originating  in  the  ddtas  of  the  Godavari  and  Kistna 
rivers,  by  a.d.  300  had  spread  acroas  India  to  Nasik  and  gradu- 
ally pushed  its  way  northwards. 

Al>out  A.D.  100  there  appeared  in  the  west  three  foreign  tribes 
from  the  north,  who  conquered  the  native  population  and 
Sai-  established  themselves  in  Malwa,  Gujarat  and  Kathia- 
Sampi.  ^^^-  '^I'^K  tribes  were  the  Sakas,  a  horde  of  pastoral 
nomads  from  Central  Asia  [see  Saka),  the  Pahlavas, 
whose  name  is  supposed  to  be  a  corruption  of  "  Parthjva  " 
(i.£.  Parthians  of  Persia),  and  the  Yavanas  (lonians),  i.e. 
fordgneis  from  the  old  Indo-Grtek  kingdoms  of  the  north 
west  ftcmtier,  all  of  whom  had  been  driven  southwards  by  the 
Vue-chi  ig.v.).  Thdr  rulers,  of  whom  the  first  to  be  mentioned  is 
Bhumaka,  of  the  Kshaharata  family,  took  the  Persian  title  of 
satrap  (Kaliatrapa).  They  were  hated  by  the  Hindus  as  bar- 
barians who  disregarded  the  caste  system  and  despised  the 
holy  law,  and  for  centuries  an  intermittent  strug^e  continued 
between  the  satraps  and  the  Andhras,  with  varying  fortune. 
Finally,  however,  about  ajj.  236,  the  Andhra  dynasty,  after  an 
existence  (A  some  460  years,  came  to  an  end,  under  circum- 
stances of  which  no  record  remains,  and  their  place  in  western 
India  was  taken  by  the  Kshaharata  satraps,  until  the  last  of 
them  was  overthrown  by  Chandragupta  Vikramaditya  at  the 
close  of  the  4th  century. 

Meanwhile,  the  Yue-chi  had  themselves  crossed  the  Hindu 
Kush  to  the  invasion  of  north-western  India  (sec  Yue-Chi). 
They  were  originally  divided  into  five  tribes,  which  were  united 
under  the  rule  of  Kadphises  I.*  (?  a.d.  45-85),  the  founder  of 

*  This  is  the  conventional  European  form  of  the  name.  For  other 
forma  see  YuB-Cm. 
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dynasty,  vdio  conquered  the  Kabul  valley, 
annihilating  what  remained  there  of  the  Greek  dominion, 
and  swept  away  the  petty  Indo  -  Greek  and  Indo-  j.j^ 
Parthian  principalities  on  the  Indus.  Hb  successors  ATuaAn 
completed  the  conquest  of  north-western  Indja  from  the  Dya—iy 
deltaof  thelnduseastwardsprobablyasfarasBenares.  ^?'  ^* 
One  effect  of  the  Yue-chi  conquests  was  to  open  up 
a  channel  of  commerce  with  the  Roman  empire  by  the  northern 
trade  routes;  and  the  Indian  embassy  which, according  to  Dion. 
Cassius  (ix.  58),  visited  Trajan  after  his  arrival  at  Rome  in 
A.D.  99,  was  probably'  sent  by  Kadphises  II.  (Ooemokadphises) 
to  announce  his  conquest  of  north-western  India.  The  most 
celebrated  of  the  Kushan  kings,  however,  was  Kanishka,  whose 
date  is  still  a  matter  of  controversy.*  From  fais  capital  at 
Purushapura  (Peshawar)  he  not  only  maintained  his  hold  on 
north-western  India,  but  conquered  Kashmir,  attacked  Patali- 
putra,  carried  on  a  successful  war  with  the  Parthians,  and  led 
an  army  across  the  appalling  passes  of  the  Taghdumbash  Pamir 
to  the  conquest  of  Kashgar,  Yarkand  and  KJiotan.  It  is  not, 
however,  as  a  conqueror  that  Kanishka  mainly  lives  on  in 
tradition,  but  as  a  Buddhist  monarch,  second  in  reputation  only 
to  Asoka,  and  as  the  convener  of  the  celebrated  council  of 
Kashmir  already  mentioned. 

The  dynasties  of  the  Andhras  in  the  centre  and  south  and  of 
the  Kuahans  in  the  north  came  to  an  end  almost  at  the  same 
time  (e,  a.d.  236-225  respectively).  The  history  of  India 
during  the  remainder  of  the  3rd  centui?  is  all  but  a  blank,  a 
confused  record  of  meaningless  names  and  disconnected  events; 
and  it  is  not  until  the  opening  of  the  4th  century  that  the  veil 
is  lifted,  with  the  rise  to  supreme  power  in  Magadha  (a.o.  320) 
of  Chandragupta  I.,  the  founder  of  the  Gupta  dynasty  and 
empire  (see  Gupta),  the  most  extensive  since  the  days  of 
Asoka.  He  was  succeeded  by  Chandragupta  II.  Vikramaditya, 
whose  court  and  administration  are  described  by  the  Chinese 
pilgrim  Fa-hien,  and  who  is  supposed  to  have  been  the  original 
of  the  mythical  king  Vikramaditya,  who  figures  largely  in 
Indian  legends.  The  later  Guptas  were  overwhelmed  (c.  470) 
by  the  White  Huns,  or  Ephthalites  {g.v.),  who  after  breaking 
the  power  of  Persia  and  assailing  the  Kushan  kingdom  of  Kabv.l, 
had  pour^  into  India,  conquered  Sind,  and  established  their 
rule  as  farsbuth  as  the  Nerbudda.  The  dominion  of  the  Huns 
in  India,  as  elsewhere,  was  a  mere  organization  for  brigandage 
on  an  imperial  scale  and  it  did  not  long  survive.  It  was  shaken 
(c.  528)  liy  the  defeat,  at  the  hands  of  tributary  princes  goaded 
to  desperation,  of  Mibiragula,  the  most  powerful  and  blood- 
thirsty of  its  rulers — the  "  Attila  of  India."  It  collapsed  with 
the  overthrow  of  the  central  power  of  the  White  Huns  on  the 
Oius  (c.  565)  by  the  Turks.  Though,  however,  this  stopped  the 
incursions  of  Asiatic  hordes  from  the  north-west,  and  India 
was  to  remain  almost  exempt  from  foreign  invasion  for  some 
500  years,  the  Ephthalite  conquest  added  new  and  permanent 
elements  to  the  Indian  population.  After  the  fall  of  the  central 
power,  the  scattered  Hunnish  settlers,  like  so  many  before  them, 
became  rapidly  Hinduized,  and  are  probably  the  ancestors  of 
some  of  the  most  famous  Rajput  clans.* 

The  last  native  monarch,  prior  to  the  Mahommedan  conquest, 
to  establish  and  maintain  paramount  power  in  the  north  was 
Harsha,  or  Harshavardhana  (also  known  as  Siladitya),  for 
whose  reign  (606-648)  full  and  trustworthy  materials  exist  in 
the  book  of  travels  written  by  the  Chinese  pilgrim  HsUan  Tsang 
and  the  Harsha-^horita  (Deeds  of  Harsha)  composed  by  Bana, 
a  Brahman  who  lived  at  the  royal  court.  Harsha  was  the 
younger  son  of  the  raja  of  Thanesar,  and  gained  his  first  ra-' 
pcrience  of  campaigning  while  still  a  boy  in  the  successful  wars 

•  V.  A.  Smith,  Early  Hist,  of  India,  p.  238. 

'  Smith,  op.  oil.  pp.  239,  Ac,  says  that  he  probably  succeeded 
Kadphises  II.  about  a.d.   I30.     Dr  Fleet  dates  the  beginning  of 


p.  289,  note)  dissents  from  this  view,  which  is  also  held  by  Dr  Otto 
rraoke  of  Berim,  stating  that  Dr  Stein's  discoveries  in  Chinese 
Turkestan  "  strongly  confirm  the  view  "  held  by  himself. 
'  See  V.  A.  Smith,  op.  cil.  pp.  297,  f 
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nnfd  hv  111*  fnllicr  iinil  lirolliar  iiHiiliiKt  ihc  llunn  on  iho  north- 
\Mmiini  tii'iitii'i,  After  llm  irutii  liri'nui  miirdot  »[  Jiin  brother 
|iv  '<>iKiiiil>ii,  kli>K  ol  Ci'tiinil  I(piiil.il,  ho  W'M  roiil'irniuil  a»  reju, 
llikuiuli  "I'll  vriy  Y'lUMK.  Iiy  ihi'  imliku  ii(  'rimiifwir  in  (wft, 
iIi»iikIi  II  woiil'l  n|>l>i'Hr  ituil  lilx  alV.rUvr  nilo  <11J  tioi  IxtkIh  (ill 
bU  V<'<n«  Ulri.'  llln  liriil  i'nt«  wnn  In  rt-wnKf  bin  brolhrr'n 
ili'olli,  iiikI  tbiiuit))  II  M'riiiM  tllikl  Siioaiikil  (Vni|>rit  cU'viruciion 
lor  n  wlillo  (Ut>  wn«  mill  riiUiiK  lu  ftiul.  llitriihn'ii  t'&pcncncu  ot 
wiii'tiiii'  I'ltnmriiKtHl  lilm  lo  miikt>  t>rriwrtliuiiK  for  briniiinR  all 
IiiiIIa  uiultir  111*  nwny.  lly  the  mill  a(  live  iiml  k  hnlt  ycuni  he 
linil  mttittllv  mniiiitivnl  itiv  iHirihwralcrit  nRloita  und  hIhu, 
piiilialilv.  ixivl  it(  llriiiiiil.  AElcT  lliln  hv  TclHtinl  (or  .ul  yvura. 
il(>vtiltii||  liiiwl  <tr  ill"  «>tHn'Ky  lu  tK>rfci'llii)i  tho  nilmtitixl rutioii  of 
IiIh  vnm  iloiuinUm*,  wlilch  lir  illd  with  mit h  wiwlom  nnd  lilwriiliiy 
ua  int>nl'ii  ihi'mihiiii'iiiltilliiliof  lUlliii)  Tfttiilt.  la  hb  CHnipnigtiS 
lu'  WHO  itlnuiot  miitxnuly  mitiTiu<ftili  l>ut  tu  bis  Mlompt  (o 
kOititwr  llw  iWuiiu  III'  WW  h-imlwil  (tuo)  by  iho  (.'hulukya 
kliw,  I'ltltkntlii  II..  u bo  mUYrMiltilly  |)n.-vi<iiliHl  bim  frunt  funiiig 
ihv  )M*M'«  v>f  ihr  NrrUtuliln.  'I'owunln  tht>  riiU  of  his  rriRii 
lliimhii'i)  vDM^i)*'  VHt)t>imv>l  lli«  whuk  Ihuuii  of  thv  (.iitigtm  from 
III))  lUiitMlnvitN  lo  iUi<  NtrliutUU,  ImliulinK  Ni'iwl,'  U-uilcs 
MiilwA,  liitJui'Al  «i»l  ■'^unnbun  (.KAthinwHr);  while  cvi'it  .\ianm 
iKumnnnw'  *««  Ulbutury  lo  him.  I'hf  vmi^'T.  how-cxfr.  iii«.ti 
Vkllh  (I*  htuiiiifT.  Ili»  lw»('%tiloiil  ilwiKtliNM  hittt  htMilni  thi^ 
w^tumU  Inltti'tnl  by  tho  lMTl>«riHn  iovittlrrTt,  iiul  )t<vcn  to  hts 
NUbjtM*  «  frtlw  it^i*  ot  twuriiy.  For  he  Wfi  no  heir  (o 
^DUX  lUt  hi«  wu-kt  ht»  tlrath  "  kv.vM'ncd  lh«  ItuikU  which 
iv«U«iiH'tl  tht>  iltsn))tti\'v  fimt«  «l«dy»  [wtl.v  to  oi^ratc  in 
littltA.  Mn\t  «lk>vii<«l  ihvw  to  itTwIuvv  their  iMTmnl  rwull,  « 
lAw^ih'V  *M  iwitj-  MAlt*.  \»iih  rv«-v»ryiniE  txHinUvinK  aiiil 
iritllH)lv«t  iw  ttttvA^Mivj  i«tr«nic^'itw  *«»."* 

lu  Ihf  W\>'*«  lh»  wivUHif  i>(  itw  Pih  ivtHurj-  s»w  the  tisc  of 
thf  v'lMthtk.v«  t).vn.i9>i.\  I  fottWeit  t>v  INtUkvvin  1.  «lH>ut  aav  51M. 
Vh«  «>wi  tAm^w»  »tvMM«v'h  W  this  line  x^^a*  l>itiki«in 
JJJ^  U„  %l*»v  i:v)>elk-<t  th»  ittiM«tl»  wt"  Mnir«ha  i,Ai\  frxji, 
»ml  whiwe  ^^^^^rt  wa*  v»Mte^l  l»y  Dsiwn  Tsmvh  va-u. 
^K^.  t^ut  tn  x.tv  (^J  Kf  ««»  vtettMieU  l>,v  the  I^AtU\-»s  i«i  C(W> 
h-ewH*™.  sM  ith-mmh  h»  )»»«  \  )knknMtlii,v«  I,  iw$t«.tml  the 
i»lk-«  IvwtMW*  -.M  t>w  l*iwi^-.  the  OtMtluk<>M  *>e«  liiwWj-  sxper- 
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pendent,  but  no  early  records  survive,  the  inscriptions  of  the 
(lynaHty  being  of  late  date,  while  the  long  liata  of  kings  in 
Tumil  literature  are  untrustworthy.   During  the  early 
centuries  oi  the  Ciiristian  era  the  Fandya  and  Chera. 


kinftdums  traded  with  Rome.  The  most  ancient  taggg^. 
L'andya  king  to  whom  a  definite  date  can  be  ascribed  is 
Kiijnsimha  (c.  a.d.  gio).  Records  begin  towards  the  end  of  the 
tilh  century,  and  the  dynasty  can  be  traced  from  then  till  the 
middle  of  the  i6th  century.  The  most  conspicuous  event  in  its 
history  was  the  invasion  by  the  Sinhalese  armies  of  Parokiama- 
bahu,  king  of  Ceyton  (e.  a.d,  1175),  The  early  records  of  the 
Cbcra  kingdom  are  still  more  meagre;  and  the  authentic  Kst 
of  the  rajiis  of  Travancore  docs  not  be^  till  a.d.  1335,  and  tlie 
rajiu  of  Cochin  two  centuries  later. 

The  ChoUi  kingdom,  like  the  Pant^,  ts  mentioned  by  the 
Sanskrit  grammarian  Kalyayana  in  the  ^  century  b.c.,  and 
was  Tocogniied  by  Asoka  as  independent.  The 
dynastic  history  ot  the  Cholas  begins  about  a.o.  860, 
and  is  known  from  then  until  its  decline  in  the  middle 
of  the  ijth  century.  During  those  four  ceatuiics 
their  history  is  [intertwined  with  that  of  the  Pallavas, 
(.'balukj'as,  Rashtrakutas  nnd  other  minor  dynasties.  In  ild. 
640  the  Chola  country  was  visited  by  Hsfian  Tbang,  but  the 
country  at  that  time  was  desolate,  and  the  djmasty  of  small 
importance.  In  aj>.  085  Rajaraja  the  Great  came  to  the  thrcmc, 
and  after  a  reign  of  twenty-seven  years  died  the  paramoant 
Tulcr  of  southern  India.  He  conquered  and  annexed  the  island 
of  Ccykm,  and  was  succeeded  by  four  ecpially  vigorous  members 
of  the  dynasty;  but  aftet  the  time  of  \lkrama  (aj>.  iiio)  the 
Chola  powvf  gradually  dedined.  and  was  pcactically  extinguished 
by  Malik  Kafui. 

I'he  name  Kit  tbe  Palla%'«s  appcmis  to  be  identical  with  that 
of  the  l^aUavas,  a  foto^  tribe,  frequently  mentioned  in  i^- 
seripiMHS  and  Sanskrit  litoatuic.  It  b  supposed,  n, 
thcret^vc.  that  the  PaUa\-as  came  bom  the  north.  A^mo 
And  gTadual|>~  voiked  their  way  down  to  M^bar  f*^ 
Aod  the  ConaiMiMkl  coast.  tt~hen  nrst  heard  <tf  in  **^"-' 
the  Jndccniuij-Ajt^ibey  are  a  ruling  race.  Tbe  Pallavas  apfKsr. 
like  the  Mahraitas  in  bier  times,  to  have  imposed  iribuie  en 
■.be  terntvTial  |»>wnuneii(&  ot  the  countr>-.  Tbe  nist  Paii^i.-a 
kinjt  about  whom  any:It;ag  substantial  is  known  was  Sivx' 
^kaiMs-^'arnun  t*'.  -VJ>.  150^.  wbose  capital  wax  y»n.-fci  iCon' 
jeexTfrar.'.',  his  power  e:«eihiiiis  into  tbe  Tdagn  coontiy-  as  lac 
AS  the  Rbina  ti^~er.  T«t>  centuries  lata  SaHicdrap;^:^  aro- 
i^uercd  elevvr.  klr^  of  :be  :<ou-.h.  <ai  whom  tbm  weie  Pa&ms. 
It  Ai'pMis  thit  ir.  tbe  4U1  century  :iiiee  I^Itava  ckies  were 
eSAb^isied  at  Kascbi.  Veep  xaa  Pili'tVadj.  ibe  Luux  two 
beisf  $»:bh'<\i-l:^:e  to  tbe  drst.  and  that  Paijava  rate  txiesjji^l 
frvcu  ;be  iVvUx'ad  cc  tbe  Bonb  10  tbe  Soc^berz  \'euu^  zras 
eA  tbe  swcib.  aad  scpKcb«d  a^naa  Sdraacc  ipota  xa  xa  sd- 
.\Snit  A-a.  two  r-.;^es=  IL.  ;be  iTbaicna  kiau  6k«:m 
Ma^efii^a-Varrrjc^  a  Pa^va  cb^:i.  an;:  i?oec  bia  »  zt^ 
n:r.;#e  N^;7>d  tbe  w-.iIj$  oc  tjT^-»i      .Utocc  A-a.  tix  a  cct=o£ 

:i*  fev"i-:aoe  ■«  Veeip-  w^xi  w»s  takts  cvk  tbe  FarAras. 
Hsu=  T^itaf:  v^ifc  Kaa.-^  tbe  Pa^va  y^^al   =  ^be  ?=si 

is  .Ta.-s=r iecrcoe.  t^ii  :ie  caznal  was  a  hi 
v--.--;r— .-wvic.    It  *^    *i»;   tbe  Pajit* 
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sweep  the  country  from  the  Himal^yaa  to  Cape  Comoiia,  adA 
from  the  western  to  the  eastern  sea.  Mabomet,  the  founder  of 
Islam,  died  at  Medina  in  a.d.  633,  while  the  Chinese  pilgrim 
Hsilan  Tsang  was  still  on  his  travels.  The  first  Mahonimedan 
invasion  of  India  is  placed  in  664,  only  thirty-two  years  after 
the  death  of  the  prophet.  The  Fmijab  is  said  to  have  been 
ravaged  on  this  occasion  with  no  poimanent  results.  The  first 
Mahotnmedan  conquest  was  the  outlying  province  of  Sind. 
In  711,  01  seventy-nine  years  after  the  death  of  Mahomet,  an 
Arab  army  under  Mahommed  b.  Kasim  invaded  and  conquered 
the  Hindus  of  Sind  in  the  name  of  Walid  I.,  caliph  of  Damascus, 
of  the  Omayyad  lin&  In  the  same  year  Roderic,  the  last  of  the 
Goths,  fell  befcse  the  victorious  Saracens  in  Spain.  But  in 
India  the  bravery  of  the  Rajputs  and  the  devotion  of  the  Brah- 
mans  seem  to  have  a&)rded  a  stronger  national  bulwark  than 
existed  in  western  Europe.  In  750  the  Hindus  rose  in  rebellion 
and  drove  out  the  Mussulman  tyrant,  and  the  land  had  rest  for 
one  hundred  and  fifty  years. 

The  next  Mahommedan  invasic»i  of  India  is  associated  with 
the  name  of  Sultan  Mahmud  of  Ghazni.     Mahmud  was  the 

eldest  son  of  Sabukt^n,  suinamed  Naat-ud-din,  in 
MstuBua  ^j.jg;jj  ^  Turkirfi  slave,  who  had  esUblished  hia  rule 
OumbL      over  the  greater  part  of  modem  Afghanistan  and 

Kiiorassan,  with  Ghazni  as  hia  c^tal.  In  977 
Sabuktagia  is  said  to  have  defeated  Jaipal..  the  Hindu  laja  of 
Lahore,  and  to  have  rendered  the  Punjab  tributa/y.  But  his 
son  Mahmud  was  the  first  of  the  great  Mussulman  conquerors 
whose  names  still  ring  through  Asia.  Mahmlid  succeeded  to 
the  throne  in  997.  During  his  r^gn  of  thirty-three  years  he 
extended  the  limits  of  his  father's  kingdoBi  from  Persia  on  the 
east  to  the  Gaanges  on  the  west)  and  it  is  related  that  he  led 
his  armies  into  the  plains  of  India  no  fewer  than  seventeen  timea- 
In  looi  he  defeated  Rflja  Jaipal  a  second  time,  and  took  him 
prisoner.  But  Anandpai,  son  of  Jaipal,  raised  again  the  standard 
of  national  independence,  and  gathered  an  army  of  Rajput  allies 
from  the  farthest  comers  of  Hindustan,.  The  decisive  battle 
was  fought  in  the  valley  of  Peshawar,  Mahniud  won  the  day 
by  the  aid  of  his  Turkish  horsemen,  and  thenceforth  the  Punjab 
has  been  a  Mahommedan  province,  except  during  the  brief  period 
of  Sikh  supremacy.  The  most  famous  of  Mahmud's  invasions 
of  India  was  that  undertaken  in  1025— io3ti<  against  Gujarat. 
The  goal  of  this  expedition  was  the  temple  dedicated  to  Siva 
at  Somnath,  around  which  so  many  legends  have  gathered.  It 
is  reported  that  Mahmud  marched  through  AJmete  to  avoid 
the  desert  of  Sind;  that  he  found  the  Hindus  gathered  oo  the 
neck  of  the  peninsula  of  Somnath  in  defence  of  their  holy  city; 
that  the  battle  lasted  for  two  days;  that  in  the  end  the  Rajput 
warriors  fled  to  their  boats,  while  the  Brahman  priests  retired 
into  the  inmost  shrine;  that  Mahmud,  introduced  into  this 
shrine,  rejected  all  entreaties  by  the  Brabmans  to  spare  their 
idol,  and  all  oilers  of  ransom;  that  he  smote  the  image  with 
his  dub,  and  forthwith  a  fountain  of  predous  stones  gus^Ml  out. 
Until  the  British  invasion  of  Afghanistan  in  1839,  the  club  of 
Mahmud  and  the  wood  gates  of  Somnath  were  preserved  at  the 
tomb  of  the  great  conqueror  near  Ghasni.  The  dub  has  now 
disappeared,  and  the  gates  brought  back  to  India  by  Lord 
Ellenborough  are  recognized  to  be  a  dumsy  forgery.  To 
Mahommedans  Mahmud  is  known,  not  only  as  a  champion  of 
the  faith,  but  as  a  munificent  patron  of  literature.  The  <^asty 
that  be  founded  was  not  long-lived.  Fourteen  of  his  descendants 
occupied  his  throne  within  little  more  than  a  century,  but  none 
of  them  adiieved  greatness.  A  blood-feud  arose  between  them 
and  a  line  of  Afghan  princes  who  had  established  them&elves 
among  the  mountains  of  Ghor.  In  1155  Bafaram,  the  last  of  the 
Ghaznivide  Turks,  was  overthrown  by  Ala-ud-din  ol  Gbor,  and 
the  wealthy  and  pcq>uioua  city  of  Ghazni  was  razed  to  the  ground. 
But  even  the  Ghoride  conqueror  spared  the  tomb  of  Mafamudl 
Khusru,  the  son  of  Bahram,  fled  to  Lahore,  and  there  estab- 
lished the  first  Mahommedan  dynasty  within  Intfia.  It  Bpoedily 
ended  with  bis  son,  also  called  Khusru,  whom  Mahommed 
Ghori,  the  relentless  enemy  pf  the  Ghaznivldt.  house,  carried 
away  into  captivity  in  11S6:  .  < 
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The  Afghans  of  GhOr  thus  rati  to  power  on  the  downfall 
of  the  Turks  of  Ghasni.  The  founder  of  the  family  is  said  to 
have  been  Lszud-din  ai  Husain,  whose  son  AJa-ud-din  destroyed 
Ghazni,  as  already  mentioned.  Ala-ud-dta  had  two  nephews, 
Ghiyas-ud-din  and  Muiz-ud-din^  the  latter  of  whom,  also  called 
Sh^iab-ud-din  by  Mussulman  chroaiclers,  and  generally  kdown 
in  history  as  Mahommnd  Ghori,  is  the  second  of  the  gnat  Mahom- 
medan conqueroiB  of  India.  In  1T75 betook  Multaa and Uchch; 
in  ii8ti  LaJiore  fell  into  his  hands;  in  itgi  be  was  repulsed 
before  Delhi,  but  soon  afterwards  he  redeemed  this  disaster. 
Hindustan  proper  was  at  that  period  divided  between  the  twb 
Rajput  kingdoms  of  Kanauj  and  Delhi.  Maboauned  Ghori 
achieved  his  object  by  playing  off  the  rival  kings  againat  each 
other.  By  1193  he  had  extended  his  conquests  as  far  east  as 
Benares,  and  the  defeated  Rajputs  migrated  in  a  bodjrto  the 
hills  and  deserts  now  known  as  Rajpntana.  In  1 199  one  of  his 
lieutenants,  named  Bakhtiyar,  advanced  into  Bengal,  and 
expelled  by  an  audacious  stratagem  the  last  Hindu  raja  of 
Nadia.  The  entire  northern  plain,  from  the  Indus  to  the 
Brahmaputra,  thus  lay  undex  the  Mahommedan  yoke.  But 
Mahommed  Gbori  never  settled  penBanently  in  India.  His 
favourite  residence  is  said  to  have  been  the  old  capital  of  Ghazni, 
while  be  governed  his  Indian  conquests  Ihixiugh  tbe  agtecy  of  a 
favourite  slave,  £utb-ud-din.  Mahonmed  Ghori  diedin  rsed, 
being  assassinated  by  gome  Gbakkkr  tribesmen  While  sleeping  in 
his  tent  by  the  bank  of  the  Indus;  on  his  death  both  Ghor 
and  Ghazni  drop  out  of  history,  and  Delhi  first  appears  as  the 
Mahommedan  capital  of  India. 
■On  the  death  of  Mahommed  Gbori,  EutVud'-din  at  once 
laid  aude  the  tide  of  viceroy*  and  procdaimed  himself  sblcan 
of  Ddhi.  He  was  tbd  founder  of  what  b  known  aS' 
the  slave  dynasty,  which  lasted  for  neady  a  century  ^|^ 
{iao6-i288).  The  name  jof  Kutb  is  preserved  In  the  D)„ui^, 
minar,  or  pillar  of  victory,  which  still  stands  aihid  ...C 
tite  ruins  of  ancient  Delhi,  towering  fai^  above  all  later  struc- 
tures. Kutb  himself  is  said  to  have  been  successfiil  as  a  general 
ajut  an  admirustrator,  but  none,  of  Ms  successors  has  left  a  mark 
in  history. 

In  1994  Als-ud-din  Khiljf,  the  third  of  the  great  Mahommedan 
conquerors  of  Iildia,  raised  hiinsdf  to  the  thnme'  of  Delhi  by 
the  treachetouB  assassination  of  his  uncle  Feroz  II.  ' 
■who  had  himself  iupplanted  the  last  of  the  dave  ^j^" 
dynasty.  Ala>-«d-din  had  already  won  military  re- 
nown by  his  expeditions  into  the  yet  unsubdued  south:  He 
had  plundered  tbe  temples  at  Bhilsa  in  centtal  India,  which 
are  admired  to  the  present  day  as  the  most  interesting  exaJuples 
of  Buddhist  architecture  in  the  country.  At  the  head  of  a  small 
ban  of  horsemen,  he  had  ridden  as  f^JV  south  as  Deogiri  (Daula;- 
tabad)  in  the  Deccan  (q.v.),  and  plundered  the  Yadava  cafjital. 
When  once  establisbed  as  sultan,  he  planned  more  extensive 
schemes  of  conquest.  Oite  army  was  sent  to  Gujarat  under 
Alaf  Khan,  who  conquered  and  espdled  the  last  Rajput  king 
of  Anhalwar  or  Patan.  Another  army,  led  by  the  sultan  in 
person,  marched  into  the  heart  of  Rajputana,  and  stormed  the 
rock-fortress  of  Chitor,  where  the  Rajputs  had  taken  refuge 
with  their  women  and  children.  A  third  army,  commanded 
by  Malik  Kafur,  a  Hindu  renegade  and  favourite  of  Ala-ud-din, 
penetrated  to  the  extreme  south  of  tbe  perdnsula,  scattering 
the  unwarlike  Dravidian  races,  and  strii^ng  every  Hindu 
temple  of  its  accumulations  of  gdd  and  jewels.  To  this  day 
the  name  of  Mahk  Kafur  is  remembered  in  the  remote  district 
of  Madura,  in  association  with  irresbtible  fate  and  every  fwm 
of  sacrilege. 

Ala>-ud.din  died  in  1316,  having  sid^jected  to  Islam  the  Deccan 
and  Gujarat.  Three  successors  followed  him  upon  the  throne,  but 
their  united  reigns  extended  oven  only  five  ynats.     In  , 

1311  a  successful  revolt  was  headed  by  Ghiyas-ud-din  ^^^iT" 
Tughlak,  governor  of  tie  Punjab,  who  is  said  to  have  Tagblak. 
been  of  Tiiridsh  origin.  TheiTughlakdynastylastedfor 
about  seventy  years,  until  it  was  swept  away  by  the  invasions! 
Timor,  tbe  fourth  Mahommedan  conqueror  of  fndia;  in"  1:398. 
TugUak'ssoiaandsiiccessor,  Mafaonanedb.'TUB|hlak,whDrelgBed 
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from  1335  to  1351,  is  <jescribed  by  Elphinstone  as  "  one  of  the 
most  accomplished  princes  and  one  of  the  most  furious  tyrants 
that  ever  adomect  or  disgraced  human  nature."  He  wasted  the 
treasure  accumulated  by  Ala-ud-din  in  purchasing  the  retire- 
ment of  the  Mogul  hordes,  who  had  already  made  their  appearance 
in  the  Punjab.  When  the  internal  circulation  failed,  he  issued 
a  forced  cumncy  of  cappei,  which  is  said  to  have  deranged  the 
whole  commerce  of  the  country.  At  one  time  he  raised  an  army 
for  the  invasion  of  Persia.  At  another  he  actually  despatched 
an  eqwdition  against  China,  whkh  perished  miserably  in  the 
Himalayan  passes.  When  Hindustan  was  thus  suffering  from 
his  misgovemment,  he  conceived  the  project  of  transferring  the 
seat  of  empire  to  the  Deccan,  and  compelled  the  inhabitants 
of  Delhi  to  remove  a  distance  of  700  m.  to  Deogiri  or  Daulatabad. 
And  yet  during  the  rdgn  of  this  sultan  both  the  Tughlak  dynasty 
and  the  city  of  Delhi  are  said  to  have  attained  their  utmost 
growth.  Mahommed  was  succeeded  by  his  cousin  Feroz,  who 
likewise  vas  not  content  without  a  new  capital,  which  he  placed 
a  few  miles  north  tA  Delhi,  and  called  after  his  own  name. 
He  was  a  kind-hearted  and  popular,  but  weak,  ruler.  Mean- 
while the  remote  provinces  of  the  empire  began  to  throw  06 
their  allegiance  to  the  sultans  of  Drihi.  The  independence 
of  the  Afghan  kings  of  Bengal  is  generally  dated  from  1336, 
when  Mahommed  Tugfalak  was  yet  on  the  throne.  The  com- 
mencement of  the  reign  of  Ala-ud-din,  the  founder  of  the  Bab- 
mani  dynasty  In  the  Deccan,  is  assigned  to  1347.  Zafar  Khan, 
the  first  of  the  Ahmedabad  kings,  acted  as  an  independent 
ruler  from  the  time  of  his  first  appointment  as  governor  of 
Gujarat  in  r39r.  These  and  other  revolts  prepared  the  way 
for  the  fourth  great  invasion  of  India  under  Timur  (Tamerlane). 
Accordingly,  when  Timur  invaded  India  in  r398,  he  en- 
countered but  little  organized  resistance.  Mahmud,  the  last  of 
_,  __  the  Tughlak  dynasty,  being  defeated  in  a  battle  out- 
side the  walls  of  Delhi,  fled  into  Gujarat.  The  city  was 
sacked  and  the  inhabitants  massacred  by  the  victorious 
Moguls.  But  the  invasioo  of  Timui  left  no  permanent  impress 
upon  the  history  of  India,  except  in  so  far  as  its  memory  fired 
the  imagination  of  Baber,  the  founder  of  the  Mogul  dynasty. 
The  details  of  the  fighting  and  of  the  atrocities  may  be  found 
related  in  cold  blood  by  Timur  himself  luthe  Malfmal-i-Timuri, 
which  has  been  translated  in  Elliot's  History  of  India  as  told 
by  ils  own  Historians,  vol.  iii.  Timur  marched  back  to  Samarkand 
as  he  had  come,  by  way  of  Knbul,  and  Mahmud  Tughlak  ven- 
tured to  return  to  his  desolate  capital.  He  was  succeeded  by 
what  is  known  as  the  Sayyid  dynasty,  which  held  Delhi  and  a 
few  miles  of  surrounding  country  for  about  forty  years.  The 
Sayyids  wore  in  their  turn  expelled  by  Bahlol,  an  Afghan  of  the 
Lodi  tribe,  whose  successors  removed  the  seat  of  government 
to  Agra,  which  thus  for  the  first  time  became  the  imperial  city. 
In  1516  Baber,  the  fifth  in  descent  from  Timur,  and  also  the 
fifth  Mahommedan  conqueror,  invaded  India  at  the  instigation 
of  the  governor  of  the  Punjab,  won  the  victory  of  Fanipat  over 
Ibrahim,  the  last  of  the  Lodi  dynasty,  and  founded  the  Mogul 
empire,  which  lasted,  at  least  in  name,  until  1857. 

In  southern  India  at  this  time  authentic  hiBtoiy  begins  with 
the  Hindu  empire  of  Vijayanagar,  which  exercised  an  ill-defined 
Boveieiguty  over  the  entire  south  froni  the  i+th  to 
J^^'  the  i6th  century.  The  empire  of  Vijayanagar  repre- 
sents the  last  stand  made  by  the  national  faith  in 
India  against  conquering  Islajn.  For  at  least  two  centuries 
its  sway  over  the  south  was  undisputed,  and  its  rajas  waged 
wars  and  concluded  treaties  of  peace  with  the  saltans  of  the 
Deccan  on  equal  terms. 

The  eariiest  of  the  Mahommedan  dynasties  In  the  Deccan 
was  that  founded  by  Ala-ud-din  in  1347,  which  has  received 
the  name  of  the  Bahmani  dynasty.  The  capital 
DyaSfy.  w^  'i'^'  ^t  Gulbarga,  and  was  afterwards  removed 
to  Bidar,  both  which  places  still  possess  magnificent 
palaces  and  mosques  in  ruins.  Towards  the  close  of  the 
14th  century  the  Bahmani  empire  fell  to  pieces,  and  five 
independent  kingdoms  divided  the  Deccan  among  them.  These 
were — (1)  the  Adil  Sbahi  dynasty,  with  its  capital  at  Bijapur, 
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founded  in  1490  by  a  Turk;  (3)  the  Kutb  Shahi  dynasty,  with 
its  capital  at  Golconda,  founded  in  1512  by  a  Turkoman  ad- 
venturer; (3)  the  Nizam  Shahl  dynasty,  with  ils  capital  at 
Ahmcdnagar,  founded  in  1490  by  a  Brahman  renegade;  (4)  the 
Imad  Shahi  dynasty  of  Berar,  with  its  capital  at  EUichpur, 
founded  in  1484  also  by  a  Hindu  from  Vijayanagar;  (5)  the 
Band  Shahi  dynasty,  with  its  capital  at  Bidar,  founded  about 
1493  by  one  who  is  variously  described  as  a  Turk  and  a  Georgian 
slave.  It  ia,  of  course,  impossible  here  to  trace  in  detail  the 
history  of  these  several  dynasties.  In  1565  they  combined  against 
the  Hindu  raja  of  Vijayanagar,  who  was  defeated  and  slain 
in  the  decisive  battle  of  Talikota.  But,  though  the  dty  was 
sacked  and  the  supremacy  of  Vijayanagar  for  ever  destroyed, 
the  Mahommedan  victors  did  not  themselves  advance  far  into 
the  south.  The  Naiks  or  feudatories  of  Vijayanagar  everywhere 
asserted  their  independence.  From  them  are  descended  the 
well-known  Palegars  of  the  south,  and  also  the  present  raja  of 
Mysore.  One  of  the  blood-royal  of  Vijayanagar  fled  to  Chandra- 
giri,  and  founded  a  line  which  exercised  a  prerogative  of  its 
former  sovereignty  by  granting  the  site  of  Madras  to  the  English 
in  1639.  Another  scion  claiming  the  same  high  descent  lingers 
to  the  present  day  near  the  ruins  of  Vijayanagar,  and  is  known 
as  the  raja  of  Anagtmdi,  a  feudatory  of  the  nizam  of  Hyderabad. 
Despite  frequent  internal  strife,  the  sultans  of  the  Deccan  re- 
tained their  independence  until  conquered  by  the  Mogul  emperor 
Aurangzeb  in  the  latter  half  of  the  r7th  century.  To  complete 
this  sketch  of  India  at  the  time  of  Baber's  invasion  it  remains 
to  say  that  an  independent  Mahommedan  dynasty  reigned  at 
Ahmedabad  in  Gujarat  for  nearly  two  centuries  (from  1391 
to  1573).  until  conquered  by  Akbar;  and  that  Bengal  was 
similarly  independent,  under  a  line  of  Af^ian  kings,  with  Gaur 
for  their  capital,  from  1336  to  1573, 

When,  therefore,  Baber  invaded  India  in  1525,  the  greater 
part  of  the  country  was  Mahommedan,  but  it  did  not  recognize 
the  authority  of  the  Afghan  sultan  of  the  Lodi  dynasty,  ^^ 
who  resided  at  Agra,  and  also  ruled  the  historical  oyamt^ 
capital  of  Delhi.  After  having  won  the  battle  of 
Panipat  (1516)  Baber  was  no  more  acknowledged  as  emperor 
of  India  than  his  ancestor  Timur  had  been.  Baber,  how- 
ever, unlike  Timur,  bad  resolved  to  settle  in  the  plains  of 
Hindustan,  and  carve  out  for  himself  a  new  empire  with  the  help 
of  his  Mogul  followers.  His  first  task  was  to  repel  an  attack 
by  the  Rajputs  of  Chitor,  who  seem  to  have  attempted  to  re- 
establish at  this  time  a  Hindu  empire.  The  battle  was  fought 
at  Sikri  near  Agra,  and  is  memorable  for  the  vow  made  by  the 
easy-living  Baber  that  he  would  never  again  touch  wine.  Baber 
was  again  victorious,  but  died  shortly  afterwards  in  1530.  He 
was  succeeded  by  his  son  Humayun,  who  b  chiefly  known  as 
being  the  father  of  Akbar.  In  Humayun's  reign  the  subject 
Afghans  rose  in  revolt  under  Sher  Shah,  a  native  of  Bengal, 
who  for  a  short  time  established  his  authority  over  all  Hindustan. 
Humayun  was  driven  as  an  exile  into  Persia;  and,  while  he  was 
flying  through  the  desert  of  Sind,  hb  son  Akbar  was  bom  to  him 
in  the  petty  fortress  of  Umarkot.  But  Sher  Shah  was  killed 
at  the  Btorming  of  the  rock-fortress  of  Kalinjar,  and  Humayun, 
after  many  vicissitudes,  succeeded  in  re-estabUshing  his  authority 
at  Lahore  and  Delhi. 

Humayun  died  by  an  accident  in  1556,  leaving  but  a  circum- 
scribed kingdom,  surrounded  on  every  side  by  active  foes, 
to  his  son  Akbar,  then  a  boy  of  only  fourteen  years.  x»*»r. 
Akbar  the  Great,  the  real  founder  of  the  Mogul  empire 
as  it  existed  for  two  centuries,  was  the  contemporary  of  Queen 
Elisabeth  of  England.  He  was  bom  in  1543,  and  his  reign  lasted 
from  1556  to  1605.  When  hb  father  died  he  was  absent  in  the 
Punjab,  fighting  the  revolted  Afghans,  under  the  guardianship 
of  Bairam  Khan,  a  native  of  Badakshan,  whose  military  skill 
largely  contributed  to  recover  the  throne  for  the  Mogul  line. 
For  the  first  seven  years  of  his  reign  Akbar  was  perpetually 
engaged  in  warfare.  His  first  task  was  to  establish  his  authority 
in  the  Punjab,  and  in  the  country  around  Delhi  and  Agra.  In 
1 567  he  stormed  the  Rajput  stronghold  of  Chitor,  and  conquered 
Ajmere.     In  1570  he  obtained  possession  of  O^d^  anti  GwaUor. 
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In  1373  he  marched  in  person  into  Gujaist,  defeated  the  last 
of  the  independent  sultana  of  Ahmedabad,  and  formed  the  pro- 
viace  into  a  Mogul  viceroyalty  01  subah.  In  the  same  year  his 
generab  drove  out  the  Afghans  from  Bengal,  and  reunited 
the  lower  valley  of  the  Ganges  to  Hindustan.  Akbai  waa  then 
the  undisputed  ruler  of  a  larger  portion  of  India  than  had  ever 
before  acknowledged  the  sway  of  one  man.  But  he  continued 
to  extend  his  conquests  throughout  his  hfetime.  In  1578  Orissa 
was  annexed  to  Bengal  by  his  Hindu  general  Todac  Mall,  who 
forthwith  organized  a  revenue  survey  of  the  whole  province. 
Kabul  submitted  in  1581,  Kashmir  in  1587,  Sind  in  1592,  and 
Kandahar  in  1594.  At  last  he  turned  his  arms  against  the 
Mabommedan  kings  of  the  Deccan,  and  wrested  from  them  Bcrar; 
but  the  permanent  conquest  of  the  south  was  reserved  for 
Aurangzeb. 

If  the  history  of  Akbar  were  confined  to  this  long  list  of 
conquests,  his  name  would  on  their  account  alone  find  a  high 
place  among  those  which  mankind  delights  to  remember.  But 
it  is  as  a  civil  administrator  that  his  reputation  is  cherished  in 
India  to  the  present  day.  With  regard  to  the  land  revenue, 
the  essence  of  his  procedure  was  to  fix  the  amount  which  the 
cultivators  should  pay  at  one-third  of  the  gross  produce,  leaving 
it  to  their  option  to  pay  in  money  or  in  kind.  The  total  land 
revenue  received  by  Akbar  amounted  to  about  16}  millions 
sterling.  Comparing  the  area  of  his  empire  with  the  correspond- 
ing area  now  under  the  British,  it  has  been  calculated  that 
Akbar,  three  hundred  years  ago,  obtained  15J  milUons  where 
they  obtain  only  13!  millions—an  amount  representing  not 
more  than  one-half  the  purchasing  power  of  Akbar's  1 5}  millions. 
The  distinction  between  khalsa  land,  or  the  imperial  demesne, 
and  jagir  lands,  granted  revenue  free  or  at  quit  rent  in  reward 
for  services,  also  dates  from  the  time  of  Akbar.  As  regards  his 
military  system,  Akbar  invented  a  sort  of  feudal  organization, 
by  which  every  tributary  raja  took  his  place  by  the  side  of  his 
own  Mogul  nobles.  In  theory  it  was  an  aristocracy  based  only 
upon  military  command;  but  practically  it  accomplished  the 
object  at  which  it  aimed  by  incorporating  the  hereditary  chief- 
ships  of  Rajputana  among  the  mushroom  creations  of  a  Mabom- 
medan despotism.  Mussulmans  and  Hindus  were  ahke  known 
only  as  mansabdars  or  commanders  of  so  many  horse,  the  highest 
title  being  that  of  amir,  of  which  the  plural  is  umrak  or  otttrah. 
The  third  and  last  of  Akbar's  characteristic  measures  were  those 
connected  with  religious  innovation,  about  which  it  is  difficult 
to  speak  with  precision.  The  necessity  of  conciUating  the  proud 
warriors  of  Rajputana  had  taught  him  toleration  from  bis 
earliest  days.  His  favourite  wife  was  a  Rajput  princess,  and 
another  wife  is  said  to  have  been  a  Christian.  Out  of  four 
hundred  and  fifteen  of  his  namabdars  whose  names  are  recorded, 
as  many  as  fifty-one  were  Hindus,  Starting  from  the  broad 
ground  of  general  toleration,  Akbar  was  gradually  led  on  by  the 
stimulus  of  cosmopolitan  discussion  to  question  the  truth  of  his 
inherited  faith.  The  counsels  of  his  friend  Abul  FazI,  coinciding 
with  that  sense  of  superhuman  omnipotence  which  Ls  bred  of 
despotic  power,  led  him  at  last  to  promulgate  a  new  state 
religion,  based  upon  natural  theology,  and  comprising  the  best 
practices  of  all  known  creeds.  In  this  strange  faith  Akbar 
himself  was  the  prophet,  or  rather  the  head  of  the  church. 
Every  morning  he  worshipped  the  sun  in  public,  as  being  the 
representative  of  the  divine  soul  that  animates  the  universe, 
while  he  was  himself  worshipped  by  the  ignorant  multitude. 

Akbar  died  in  1605,  in  his  sixty-third  year.  He  lies  buried 
beneath  a  plain  slab  in  the  magnificent  mausoleum  which  he 
had  reared  at  Sikandra,  near  his  capital  of  Agra.  As  his  name 
is  still  cherished  in  India,  so  his  tomb  is  still  honoured,  being 
covered  by  a  cloth  presented  by  Lord  Northbrook  when  viceroy 
in  r873. 

Thereignofjahangir,  his  son,  extended  from  1605 101627.  It 
is  chiefly  remarkable  for  the  influence  exercised  over  the  emperor 
by  his  favourite  wife,  sumamed  Nur  Jahan.  The 
currency  was  struck  in  her  name,  and  in  her  hands 
centred  all  the  intrigues  that  made  up  the  work  of  administration. 
She  lies  buried  by  the  side  of  her  husband  at  Lahore,  whither  the 
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seat  of  government  had  been  moved  by  Jahangir,  just  as  Akbar 
had  previously  transferred  it  from  Delhi  to  Agra.  It  was  in  the 
reign  of  Jahangir  that  the  English  first  established  themselves 
atSurat,and  also  sent  their  first  embassy  to  the  Mogul  court. 

Jahangir  was  succeeded  by  lus  son  Shah  Jahan,  who  bad 
rebelled  against  his  father,  as  Jahangir  had  rebelled  against 
Akbar.  Shah  Jahan's  reign  is  generally  regarded  as 
the  period  when  the  Mogul  empire  attained  its  greatest  jabam. 
magnificence,  though  not  its  greatest  extent  of 
territory.  He  founded  the  existing  city  of  Delij,  which  is  still 
known  to  its  Mahommedan  inhabitants  as  Shahjahanabad.  At 
Delhi  also  he  erected  the  celebrated  peacock  throne;  but  bis 
favourite  place  of  residence  was  Agra,  where  bis  name  will 
ever  be  associated  with  the  marvel  of  Indian  architecture,  the 
Taj  Mahal.  That  most  chaste  and  most  omamentai  of  buildings 
was  erected  by  Shah  Jahan  as  the  mausoleum  of  his  favourite 
wife  Mumtaz  Mahal,  and  he  himself  lies  by  her  side  (see  Aora). 
Shah  Jahan  had  four  sons,  whose  fratricidal  wars  for  the  suc- 
cession during  their  father's  lifetime  it  would  be  tedious  to  dwell 
upon.  Suflice  it  to  say  that  Aurangzeb,  by  mingled  treachery 
and  violence,  supplanted  or  overthrew  his  brothers  and  pro- 
claimed himself  emperor  in  1658,  while  Shah  Jahan  was  yet 

Aurangzeb's  long  reign,  from  1658  to  r707,  may  be  regarded 
as  representing  both  the  culminating  point  of  Mogul  power  and 
the  beginning  of  its  decay.  Unattractive  as  his 
character  was,  it  contained  at  least  some  elements  J!^"' 
of  greatness.  None  of  his  successors  on  the  throne 
was  any  thing  higher  than  a  debauchee  or  a  puppet.  He  was 
the  first  to  conquer  the  independent  sultans  of  the  Deccan, 
and  to  extend  his  authority  to  the  extreme  south.  But  even 
during  his  hfetime  two  new  Hindu  nationalities  were  being 
formed  in  the  Mahrattas  and  the  Sikhs;  while  immediately 
after  his  death  the  nawabs  of  the  Deccan,  of  Oudh,  and  of 
Bengal  raised  themselves  to  practical  independence.  Aurangaeb 
had  indeed  enlarged  the  empire,  but  he  had  not  strengthened 
its  foundations.  During  the  reign  of  bis  father  Shah  Jahan  he 
had  been  viceroy  of  the  Deccan  or  rather  of  the  northern  portion 
only,  which  had  been  annexed  to  the  Mogul  empire  since  the 
reign  of  Akbar.  His  early  ambition  was  to  conquer  the  Mahtun- 
medan  kings  of  Bijapur  and  Golconda,  who,  since  the  down- 
fall of  Vijayanagar,  had  been  practically  supreme  over  the  south. 

This  object  was  not  accomplished  without  many  tedious 
campaigns,  in  which  Sivaji,  the  founder  of  the  Mahratta  oon- 
federacy,  first  comes  upon  the  scene.  In  name  Sivaji  _. 
was  a  feudatory  of  the  bouse  of  Bijapur,  on  whose 
behalf  he  held  the  Fock-forts  of  his  native  Ghats;  but 
in  fact  he  found  his  opportimity  in  playing  ofi  the 
Mahommedan  powers  against  one  another,  and  in  rivalling 
Aurangzeb  himself  in  the  art  of  treachery.  In  1680  Sivaji  died, 
and  his  son  and  successor,  Sambhaji,  was  betrayed  to  Aurangzeb 
and  put  to  death.  The  rising  Mahratta  power  was  thus  for  a 
time  checked,  and  the  Mogul  armies  were  set  free  to  operate  in 
the  eastern  Deccan.  In  r686  the  city  of  Bijapur  was  taken  by 
Aurangzeb  in  person,  and  in  the  following  year  Golconda  also 
fell,  No  independent  power  then  remained  in  the  south,  though 
the  numerous  local  chieftains,  known  as  paiegars  and  naiks, 
never  formally  submitted  to  the  Mogul  empire.  During  the 
early  years  oi  his  reign  Aurangzeb  had  fixed  his  capital  at  Delhi, 
while  he  kept  bis  dethroned  father,  Shah  Jahan,  in  dose  con- 
finement at  Agra.  In  1682  he  set  out  with  his  army  on  his 
victorious  march  into  the  Deccan,  and  from  that  time  until 
his  death  in  1707  he  never  again  returned  to  Delhi.  In  this 
camp  life  Aurangzeb  may  be  taken  as  representative  of  one 
aspect  of  the  Mogul  rule,  which  has  been  picturesquely  de- 
scribed by  European  travellers  of  that  day.  They  agree  in 
depicting  the  emperor  as  a  peripatetic  sovereign,  and  the  empire 
as  beid  together  by  its  military  highways  no  less  than  by  the 
strength  of  its  armies.  The  Grand  Trunk  road  running  across 
the  north  of  the  peninsula,  is  generally  attributed  to  the  Afghan 
usurper,  Sher  Shsh.  The  other  roads  branching  out  south- 
ward from  Agra,  to  Surat  and  Burhanpur  and  Gt^conda,  ^ 
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undoubtedly  the  vork  of  Mogul  times.  Each  of  these  roads  was 
laid  out  with  avenues  of  trees,  with  wells  of  water,  and  with 
{leqaent  sardis  or  rest-houses.  Constant  communication  be- 
tween the  capital  and  remote  cities  was  maintained  by  a  system 
of  foot-runners,  whose  aggregate  speed  is  said  to  have  surpassed 
that  of  a  hoise.  Commerce  was  conducted  by  means  of  a  caste 
of  bullock-drivers,  whose  occupation  in  India  is  hardly  yet 
extinct. 

On  the  death  of  Aurangzeb  in  1707,  the  decline  of  the  Mogul 
empire  set  in  with  extraordinary  rapidity.     Ten  emjwrors  after 

Aurangzeb  are  enumerated  in  the  chronicles,  but 
^2*""^"'  none  of  them  has  left  any  mark  on  history.  His  son 
Bm^n.       ^^^  successor  was  Bahadur  Shah,  who  reigned  only 

five  yeara.  Then  followed  in  order  three  sons  of 
Bahadur  Shah,  whose  united  reigns  occupy  only  five  years  more. 
In  1739  Nadir  Shah  of  Persia,  the  sixth  and  last  of  the  great 
Mahommedan  conquerors  of  India,  swept  like  a  whirlwind  over 
Hindustan,  and  sacked  the  imperial  city  of  Delhi.  Thenceforth 
the  Great  Mogul  became  a  mere  name,  though  the  hereditary 
succession  continued  unbroken  down  to  the  time  of  the  Mutiny. 
Real  power  had  passed  into  the  hands  of  Mahommedan  courtiers 
and  Mahratta  generals,  both  of  whom  were  then  carving  for 
themselves  kingdoms  out  of  the  dismembered  empire,  until  at 
Isat  British  authority  placed  itself  supreme  over  all.  From  the 
time  of  Aurangzeb  no  Mussulman,  however  powerful,  dared  to 
assume  the  title  of  sultan  or  emperor,  with  the  single  exception 
of  Tippoo's  brief  paroxysm  of  madness.  The  name  of  nawdb, 
corrupted  by  Europeans  into  "  nabob,"  appears  to  be  an  in- 
vention of  the  Moguls  to  express  delegated  authority,  and  as 
such  it  i&  the  highest  title  conferred  upon  Mahommedans  at  the 
present  day,  as  makaraja  is  the  highest  title  conferred  upon 
Hindus.  At  firet  liawabs  were  only  found  in  important  cities, 
such  as  Surat  and  Dacca,  with  the  special  funcHon  of  administer- 
ing dvil  justif^e ;  criminel  Justice  was  in  the  hands  of  the  kotwdi. 
The;  corresponding  officials  at  that  time  in  a  large  tract  of 
coontry  were  the  subahdar  and  the  Jaujdar.  But  the  title  of 
subahdat,  or  vicWoy,  gradually  dropped  into*  desuetude,  a^  the 
paramount  power  was  shaken  06,  and  nawab  became  a  territorial 
title 'With  some  distinguishing  adjunct.  Ihuing  the  troubled 
p«ri6d  of  intrigue  and  assassination  that  followed  on  the  death 
of  Aiirangeeb,  two  Mahommedan/  foreigners  rose  to  high  position 
as' courtiers  and  generals,  and  succeeded  in  transmitting  their 
powW  to  their  sons.  The  one  was  Chin  Kulich  Khan,  also  called 
Asaf  Jab,  and  still  more  commonly  Nizam-uI-Mulk,  who  was  of 
Turkoi^an  origin,  and  belonged  to  the  Sunni  sect.  His  inde- 
peofleHice  at  Hyderabad  in  the  Deccan  dates  from  171J.  The 
other  vias  Saadat  Ali  Khan,  a  Persian,  and  therefore  a  Shiab, 
who  was  appointed  subahdar  or  nawab  of  Oudh  about  1720. 
Thenceforth  these  two  important  provinces  paid  no  more 
tribute  to  Delhi,  though  their  hereditary  rulers  continued  to 
seek  formal  recognition  from  the  emperor  on  their  succession. 
The  Mahrattas  were  in  possession  of  the  entire  west  and  great 
part  of  the  centre  of  the  peninsula;  while  the  rich  and  unwarlike 
province  of  Bengal,  though  governed  by  an  hereditary  line  of 
nawabs  founded  by  Muishid  Kuli  Khan  in  1704,  still  continued 
to  pour  its  wealth  into  the  imperial  treasury.  The  central 
authority  never  recovered  from  the  invasion  of  Nadir  Shah  in 
1739,  who  carried  off  plunder  variously  estimated  at  from  8  to 
30  millions  sterling.  The  Mahrattas  closed  round  Delhi  from 
the  south,  and  the  Afghans  from  the  west.  The  victory  of 
Panipat,  won  by  Ahmad  Shah  Durani  over  the  united  Mahratta 
confederacy  in  i76r,  gave  the  Mahommedans  one  more  chance  of 
rule.  But  Ahmad  Shah  had  no  ambition  to  found  a  dynasty  of 
his  own,  nor  were  the  British  in  Bengal  yet  ready  for  territorial 
conquest. 

Shah  Alam,  the  lineal  heir  of  the  Mogul  line,  was  thus  per- 
mitted to  ascend  the  throne  of  Delhi,  where  he  lived  during  the 

great  part  of  a  long  life  as  a  puppet  in  the  hands  of 
1m'™/  Mahadji  Sindhia.  He  was  succeeded  by  Akbar  II., 
tfo*.  who   lived   similarly   under   the   shadow  of   British 

protection.  Last  of  all  came  Bahadur  Shah,  who 
atoned  for  his  association  with  the  mutineers  in  1857  bv  t^nisb- 
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ment  to  Burma.  Thus  ended  the  Mogul  line,  after  a  history 
which  covers  three  hundred  and  thirty  years.  Mahommedan 
rule  remodelled  the  revenue  system,  and  has  left  behind  fifty 
millions  of  Mussulmans  in  British  India. 

Early  European  SetUements. 

Mahommedan  invaders  have  always  entered  India  from  the 
north-west.  Her  new  conquerors  approached  from  the  sea 
and  from  the  south.  From  the  time  of  Alexander  to  that  of 
Vasco  da  Gama,  Europe  had  enjoyed  little  direct  intercourse 
with  the  East.  An  occasional  traveller  brought  back  stories  of 
powerful  kingdoms  and  of  untold  wealth;  but  the  passage  by 
sea  was  untbought  of,  and  by  land  many  wide  deserts  and 
warKke  tribes  lay  between.  Commerce,  indeed,  never  ceased 
entirely,  being  carried  on  chiefly  by  the  Italian  cities  on  the 
Mediterranean,  which  traded  to  the  porta  of  the  Levant.  But 
to  the  Europeans  of  the  15th  century  India  was  practically  an 
unknown  land,  which  powerfully  attracted  the  imagination  of 
spirits  stimulated  by  the  Renaissance  and  ardent  for  discovery. 
In  1492  Christopher  Columbus  set  sail  under  the  Spanish  flag 
to  seek  India  beyond  the  Atlantic,  bearing  with  him  a  tetter  to 
the  great  khan  of  Tartary.  Hie  expedition  under  Vasco  da 
Gama  started  from  Lisbon  five  years  later,  and,  doubling  the 
Cape  of  Good  Hope,  cast  anchor  off  the  city  of  CaJicut  on  the 
3oth  of  May  1498,  after  a  prolonged  voyage  of  nearly  eleven 
months.  From  the  first  da  Gama  encountered  hostility  from  the 
"  Moors,"  or  rather  Arabs,  who  monopolized  the  sea-borne 
trade;  but  he  seems  to  have  found  favour  with  the  zamorin, 
or  Hindu  raja  of  Malabar. .  It  may  be  worth  while  to  recall  the 
coiitemporary  condition  of  India  at  that  ep>och.  An  Afghan  of 
the  I-odi  dynasty  was  on  the  throne  of  Delhi,  and  another 
Afghan  king  was  ruling  over  Bengal.  Ahmedabad  in  Gujarat, 
Gulbarga,  Bijapur,  Ahmednagar  and  EUichpur  in  the  Deccan 
were  each  the  capital  of  an  independent  Mahommedan  kingdom; 
while  the  Hindu  raja  of  Vijayanagar  was  recognized  as  para- 
mount over  the  entire  South.  Neither  Mogul  nor  Mahratta  had 
yet  appeared  above  the  political  horizon. 

After  staying  nearly  six  months  on  the  Malabar  coast,  da 
Gama  returned  to  Europe  by  the  same  rpute  as  he  bad  come, 
bearing  with  him  the  following  letter  from  the  zamorin  Artu- 
to  the  king  of  Portugal:  "  Vasco  da  GaOia,  a  noble-  gurte 
man  of  your  household,  has  visited  my  kingdom  and  V!^^ 
has  given  me  great  pleasure.  In  my  kingdom  there  is 
abundance  of  cinnamon,  cloves,  ginger,  pepper,  and  precious 
stones.  What  I  seek  from  thy  country  is  gold,  silver,  coral, 
and  scarlet."  The  arrival  of  da  Gama  at  Lisbon  was  celebratct! 
with  national  rejoicings  scarcely  less  enthusiastic  than  had 
greeted  the  return  of  Columbus.  If  the  West  Indies  belonged 
to  Spain  by  priority  of  discovery,  Portugal  might  claim  the  East 
Indies  by  the  same  right.  Territorial  ambition  combined  with 
the  spirit  of  proselytism  and  with  the  greed  of  commerce  to  fill 
all  Portuguese  minds  with  the  dream  of  a  mighty  Oriental 
empire.  The  early  Portuguese  discoverers  were  not  traders  or 
private  adventurers,  but  admirals  with  a  royal  commission  to 
conquer  territory  and  promote  the  spread  of  Christianity.  A 
second  expedition,  consisting  of  thirteen  ships  and  twelve 
hundred  soldiers,  under  the  command  of  Cabral,  was  despatched 
in  1500.  "  The  sum  of  his  instructions  was  to  begin  with  preach- 
ing, and,  if  that  failed,  to  proceed  to  the  sharp  determination  of 
the  sword."  On  his  outward  voyage  Cabral  was  driven  by  stress 
of  weather  to  the  coast  of  Brazil.  Ultimately  he  reached  Calicut, 
and  established  factories  both  there  and  at  Cochin,  in  the  face 
of  active  hostility  from  the  natives.  In  1502  the  king  of  Portugal 
obtained  from  Pope  Alexander  VI.  a  bull  constituting  him 
"  lord  of  the  navigation,  conquest,  and  trade  of  Ethiopia, 
Arabia,  Persia,  and  India."  In  that  year  Vasco  da  Gama 
sailed  again  to  the  East,  with  a  fleet  numbering  twenty  vessels. 
He  formed  an  alliance  with  Ihe  rajas  of  Cochin  and  Cannanore 
against  the  zamorin  of  Calicut,  and  bombarded  the  latter  in  his 
palace.  In  1503  the  great  Alfonso  d' Albuquerque  is  first  heard 
of,  as  in  command  of  one  of  three  expeditions  from  Portugal. 
In  1505  a  large  fleet  of  twenty  sail  and  fifteen  hundred  men  was 
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sent  under  Francisco  de  Almeida,  the  first  Portugue^  viceroy  of 
India,  lii  1509  Albuquerque  succeeded  as  governor,  and  widely 
extended  the  area  of  Portuguese  Influence.  Having  failed  in  an 
attack  upon  Calicut,  he  seized  Goa,  which  from  1530  became 
tbe.capital  of  Portuguese  India.  Then,  sailing  round  Ceylon,  he 
captured  Malacca,  the  key  of  the  navigation  of  the  Indian 
archipelago,  and  opened  a  trade  with  Slam  and  the  SpiCe  Islands 
(Moluccas).  Lastly,  be  sailed  back  westwards,  and,  after  pene- 
trating into  the  Red  Sea,  and  building  a  fortress  at  Ormuz  in 
the  Persian  GuM,  returned  to  Goa  only  to  die  in  1515.  In  1524 
Vasco  da  Gama  came  out  to  the  Eaat  for  the  third  time,  and  he 
too  died  at  Cochhi. 

For  exactly  a  century,  from  1500  to  t6oo,  the  Portuguese 
enjoyed  a  monopoly  of  Oriental  trade. 

Their  three  objects  were  eoaquest,  commerce  and  conversion, 
and  for  all  three  their  position  on  the  Malabar  coast  strip  was 
n^^g^  remarkably  well  adapted.  Shut  off  by  the  liiie  of 
»fibe  the  Ghats  from  Mahommedan  India  of  that  day,  they 
Pttta*  ware  able  to  dominate  the  petty  chiefs  of  Mdabar, 
*■"•'.  who  welcomed  maritime  commerce,  and  allowed 
religious  freedom  in  U\eir  domains.  Their  trade  relations 
with  Vijayana^M  were  very  close,  when  that  great  empire 
^vaA.at  the 'height  of  its  power;  but  in  1564  Vijayanagar  went 
down  before  (he  five  Mahommeda-n  states  of  southern  India  on 
the  field  of  Talikdta,:  and  with  its  fall  began  the  decline  of 
Poptiigal.  Duringthewholeof  the  i6thcentmythe  Portuguese 
dispHted  with  tfa^  Mahommedans  the  supremacy  of  the  Indian 
setSt  asd  the  ^ntagoiusm  between  Cbristiantty  »id  Islam  became 
gntdlially  niire  iDtebs£,  «ntil  tfee  Portuguese  power  assumed 
a  purely'^li^ous'aEpecti  In  1560  the  InquisStioft  with  all  its 
horrort  wa«  MtPoducedbito  Goa.  But  PttOugal  wai  loo  small 
a'coimtvy  tb  keap'wp  thC'struggfe  fw  iBBg'.  The  df alh  of  nten 
tidd  upi^  Her  vitality,  t»eir  quality  deteriorated,  anij  their 
bi^try  and'iiitoleratJCe  raised  even  a  fiercer  opposition  to  them 
wi^uftifjie  botibdS'of  Indlavand  as'the-I>Btc})  and  British  came 
ia^pntnineiipe  the  PottugueM  gradually  ^aded  away.  In  1603 
and  163Q  the  Dutt^h  biodkaded  G6b.;  during  the  first  half  of  the 
17th  ceiituiy  they  routed'  the  P«r4ugaese  everywhere  in  India, 
Ceyloft  and  Javal.  'Similarly  la  161  f  the^  British  defeated  them 
off  Gambay  and  in  1615  won  a  great  victory  at  Sw^y.  After 
the  middle  of  the  ryth  century  the  Asiatic'  trade  of  Portugal 
practkadty  disappeafred,  and  now  only  60a,  Datnan  and  Dlu 
arc  left  to  her  as  telics  of  her  formfer  greatness. 

The  Dutch  were  (he  first  European  nation  to  break  through 
the  Portuguese  monopoly.  Dtuing  the  i6tb  century  Bruges, 
Antwerp  and  Amsterdam'  became  the  great  emporia 
"••^  ':  whence  Indian  produce,  imported  by  the  Portuguese, 
%gglf_  was  distributed  to  Germany  and  even  to  England.' 
At  first  the  Dutch,  following  in  the  track  of  the  English , 
attempted  to  find  their  way  to  India  by  sailing  round  the  north 
coasts  «f  Europe  and  Asia.  WiUiain'  Barents  is  honourably 
known  as  the  leader  of  three  of  these  arctic  expeditions,  in  the 
last  of  which  be  'perished.  The'  first  Dutchman  to  double  the 
Cape  of  Good  Hope  was  Cornelius  Houtman,  who  reached 
Sumatra  and  Bantam  in  1506.  F<Mthwith  private  companies 
for  trade  with  the  East  were  formed  iii  many  parts  of  the  United 
Provinces,  but  in  160a  they  were  all  amalgamated  by  the  states- 
general  into  "  The  United  East  India  Company  of  the  Nether- 
lands." Within  a  few  years  the  Dutch  had  established  factories 
on  the  continent  of  India,  in  Ceylon,  in  Sumatra,  on  the  Persian 
Gulf  and  on  the  Red  Sea,  besides  having  obtained  exclusive 
possession  of  the  Moluccas.  In  1618  they  laid  the  foundation 
of  the  city  of  Batavia  in  Java,  to  be  the  seat  of  the  supreme 
government  of  the  Dutch  possessions  in  the  East  Indies.  At 
about  the  same  time  they  discovered  the  coast  of  Australia, 
and  irt  North  America  founded  the  chy  of  New  Amsterdam 
or  Manhattan,  now  New  York.  During  the  17th  century  the 
Dutch  maritime  power  was  the  first  in  the  world.  The  massacre 
(rf  Amboyna  in  1623  led  the  English'  East  India  Company  to 
retire  from  the  Eastern  seas  to  the  continent  of  India,  and  thus, 
tbon^  indirectly,  contributed  to  the  foundation'  of  the  British 
Indian  empire.    The  long  navatwan  and  bloody  battks  between 


the  English  and  the  Dutch  withlii  the  narrow  seas  were  not 
terminated  until  William'  of  Orange  united  the  two  crowns 
in  i68g.  In  the  far  East  the  Dutch  ruled  without  a  rival,  and 
gradually  expelled  the  Portuguese  from  almost  all  their  territorial 
possessions.  In  16^5  they  occupied  Formosa;  in  1641  they 
took  Malacca,  a  blow  from  which  the  Portuguese  never  recovered; 
in  1653  they  founded  a  colony  at  the  Cape  of  Good  Hope,  as  a 
half-way  station  to  the  East;  in  1638  they  captured  Jaffna, 
the  last  stronghold  of  the  I'ortuguese  in  Ceylon;  by  1664  they 
had  wrested  from  the  Portuguese  all  their  earlier  settlements 
on  the  pepper-bearing  coast  of  Malabar. 

The  rapid  and  signal  downfall  of  the  Dutch  colonial  empire 
is  to  be  explained  by  its  short-sighted  commercial  policy.  It  was 
deliberately  based  upon  a  monopoly  of  the  trade 
in  spices,  and  remjuned  from  first  to  last  destitute  ^t^" 
of  the  true  imperial  spirit.  Like  the  Phoem'cians  of  oott*. 
old,  the  Dutch  stopped  short  of  no  acts  of  cruelty 
towards  their  rivals  in  commerce;  but,  unlike  the  Phoenicians, 
they  failed  to  introduce  a  respect  for  their  own  higher  civilization 
among  the  natives  with  whom  they  came  in  contact.  The 
kneH  of  Dutch  supremacy  was  sounded  by  Clive,  when  in  1758 
he  attacked  the  Dutch  at  Chinsura  both  by  land  and  water, 
and  forced  them  to  an  ignominious  capitulation.  In  the  great 
French  war  from  1781  to  1811  England  wrested  from  Holland 
every  one  of  her  colonies,  though  Java  was  restored  in  1816 
and  Siimatra  in  exchange  for  Malacca  in  1824.  At  the  present 
time  the  Dutch  flag  flies  nowhere  on  the  mainland  of  India, 
though  the  quaint  houses  and  regular  canals  at  Chin^uia, 
Negapatam,  Jaffna,  and'  many  petty  pbrts  on,  the  Coromandal 
and  Malabar  coasts  remind  the  traveller  of  fainiliar  sceoei  iA 
the  Netherlaiids; 

The  earliest  English  'attempts  to  reach  the  East  were  the 
expeditiohs  under  Johii  Cabot  in  i4g7  and  1498.  Their  objective 
was  not  so  much  India  as  Japan  (Cipangu),  of  wWch 
they  only  knew  vagudy  as'a  land  of  spipes  and  silks,'  '8Wu«ft' 
and  which  th*y  hopedto  reach  by  sailihg  westward,  'J^'^ 
They  failed,  but  discovered  Newfoufidland,  and  sailed 
along  the  coast  of  Amerita  from  Labrador  to  Virginia.  In  1 55^ 
the  Hi-fated  E5r  Hugh  Wllloughby  atteiiipted  to  force  a  passage 
along  thfe  north  of  Europe  and  Asia.  Sit  Hugh  himself  perished 
nliserably,  but  his  second  in-  command,  Chancellor,  .reached  a 
harbour  on  the  White  Sea,  now  Archangel:  Thence  he  penetrated 
by  land  to  the  court  of  the  fetand-duke  of  Moscow,  and  laid  the 
foundation  Of  the  Russia  Company  for  carrying  on  the  overiand 
trade  with  India  through  Persia,  Bokhara  and  Moscow,  Many 
subsequent  attenipts  were  made  at  the  North-West  Passage 
from  is7<S  to  i6t6,  which  have  left  on  our  modem  maps  the 
imperishable  names  of  Frobisher,  Davis,  Hudson  and  Baffin, 
Meanwhile,  in  1577,  Sir  Francis  Drake  had  circunmavigaled 
the  globe,  and  on  his  way  home  had  touched  at  Ternate,  one  of 
the  Moluccas,  the  king  of  which  Island  agreed  to  supply  the 
English  nation  with  all  the  cloves  it  produced.  The  first  English- 
man who  actually  visited  India  was  Thomas  Stephens  in  1579. 
He  had  been  educated  at  Winchester,  and  became  rector  of  the 
Jesuits'  College  in  Goa.  His  letters  to  his  father  are  said  to 
have  roused  great  enthusiasm  in  England  to  trade  directly  with 
India.  In  1583  four  English  merchants,  Ralph  Fitch,  John 
Newbery,  William  Leedes  and  James  Story,  went  out  to  India 
overland  as  mercantile  adventurers.  The  jealous  Portuguese 
threw  them  into  prison  at  Ormuz,  and  again  at  Goa.  At  length 
Story  settled  down  as  a  shopkeeper  at  Goa,  Leedes  entered  the 
service  of  the  Great  Mogul,  Newbery  died  on  his  way  home  over- 
land, and  Fitch,  afteralengthencd  peregrination  in  Bengal,  Pegu, 
Siam  and  other  parts  of  the  East  Indies,  returned  to  England. 

The  defeat  of  the  "  Invincible  Armada  "  in  1588,  at  which 
time  the  crowns  of  Spain  and  Portugal  were  united,  gave  a 
fresh  stimulus  to  maritime  enterprise  in  England; 
and  the  successful  voyage  of  Cornelius  Houtman  in  *"' 
1596  showed  the  way  round  the  Cape  of  Good  Hope  compaay. 
into  waters  hitherto  monopolized  by  the  Portuguese. 
The    "  Governor    and    Company    of    Merchants    of    London 
trading  Into  the  East  Indies  "  was  founded  bv-Queen  Elizabeth 
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on  the  31st  of  December  1600,  and  the  first  expedition  of  four 
ships  under  James  Lancaster  left  Torbay  towards  the  end  o( 
April  1601,  and  reached  Achin  in  Sumatra  on  the  5th  of  June 
[6o3,  returning  with  a  cargo  of  spices.  Between  1600  and  1613 
there  were  twelve  separate  voyages,  but  in  the  latter  year  a 
joint -stock  system  began  involving  continual  communication 
with  the  Indies.  At  first  the  trade  was  mainly  with  the  Indian 
archipelago,  but  soon  the  English  began  to  feel  their  way  towards 
the  mainland  of  India  itself.  In  i6bS  Captain  Hawkins  visited 
Jahangir  at  Agra,  and  obtained  permission  to  build  a  factory 
at  Surat,  which  was  subsequently  revoked,  and  In  1609  some 
English  merchants  obtained  an  unstable  footing  at  Surat. 
Wherever  the  English  went  they  were  met  by  the  hostility  of  the 
Portuguese;  and  on  the  3gth  of  November  1612  the  Portuguese 
admiral  with  four  ships  attempted  to  capture  the  English  vessels 
under  Captain  Best  at  Swally,  off  the  mouth  of  the  Tapti  river; 
but  the  Portuguese  were  severely  defeated,  to  the  great  astonish- 
ment of  the  natives,  and  that  action  formed  the  beginning  of 
British  maritime  supremacy  in  Indian  seas.  The  first  fruits 
of  the  victory  were  the  foundation  of  a  factory  at  Surat  and  at 
other  places  round  the  Gulf  of  Cambay  and  in  the  interior, 
From  the  imperial  firman  of  December  161a  dates  the  British 
settlement  on  the  mainland  of  India.  At  this  point  begins  the 
Indian  history  of  the  company,  for  the  domestic  history  of  which 
see  East  India  Coupany. 

The  ten  years  that  elapsed  between  the  battle  of  Swally  in 
1611  and  the  British  capture  of  Ormuz  in  163a  sufficed  to 

decide  the  issue  in  the  struggle  for  supremacy  between 
2^  the  British  and  the  Portuguese.  The  latter,  un- 
r>i^it     willingly  linked  to  the  dying  power  of  Spain,  were 

already  decadent,  and  on  the  aoth  of  January  1615 
a  great  Portuguese  umada,  consisting  of  six  great  galleons, 
three  smaller  ships,  two  galleys  and  sixty  rowed  barges,  was 
defeated  for  the  second  time  in  Swally  roads  by  Captain  Nicholas 
Downton,  in  command  of  four  British  vessels.  In  1618  the 
English  opened  trade  between  Surat  and  Jask  in  the  Persian 
Gulf,  and  in  itiio  gained  a  victory  over  the  Portuguese  fleet  there. 
Early  in  163a  the  English  fleet  gained  a  second  decisive  victory, 
and  captured  Ormuz,  the  pearl  of  the  Portuguese  possessions  in 
Asia.  From  this  date  onwards  India  and  the  Persian  Gulf  lay 
open  to  the  English  as  far  as  Portugal  was  concerned,  and  before 
Portugal  broke  loose  from  Spain  in  1640  her  supremacy  in 
.\siatic  seas  was  hi^KlessIy  lost.  In  1643  she  partially  and  in 
1654  finally  accepted  the  situation,  and  opened  all  her  Eastern 
possessions  to  English  trade. 

The  struggle  with  the  young  and  growing  power  of  Holland 
was  destined  to  be  a  much  more  serious  affair  than  that  with 

the  exhausted  power  of  Portugal.  Tbe  Dutch  had 
'"J*^  just  emerged  victorious  from  the  struggle  with  Spain, 
it^fgi,        and  were  pulsing  with  national  life.    In  1603  the 

Dutch  routed  the  Portuguese  near  Bantam,  and 
opened  tbe  road  to  the  Spice  Islands.  In  1603  they  threatened 
Goa.  in  i6t9  they  fixed  their  capital  at  Batavia,  in  1638  they 
drove  the  Portuguese  from  Ceylon  and  in  1641  from  Malacca. 
When  Portugal  emerged  in  1640  from  her  sixty  years'  captivity 
to  Spain,  she  found  that  her  power  in  the  Elastern  seas  bad 
passed  to  the  Dutch,  and  thenceforward  the  struggle  lay  between 
the  Dutch  and  the  English.  The  Dutch  were  already  too 
strongly  entrenched  in  the  Indian  archipelago  for  English 
competition  to  avail  there,  and  the  intense  rivalry  between  the 
two  nations  led  to  the  tragedy  of  Aroboyna  in  1613,  when 
Governor  Van  Speult  put  to  torture  and  death  nine  Englishmen 
on  a  charge  of  conspiring  to  take  the  Dutch  forts.  This  outrage 
was  not  avenged  until  the  time  of  Cromwell  (1654),  and  in  tbe 
meantime  the  English  abandoned  the  struggle  for  the  Spice 
Islands,  and  turned  their  attention  entirely  to  the  mainland  of 
India.  In  1616  the  Dutch  began  to  compete  with  the  English 
at  Surat,  and  their  piracies  against  native  vessels  led  to  the 
Mogul  governor  seizing  English  warehouses;  but  soon  the 
native  authoriues  learnt  to  discriminate  between  tbe  diSerent 
European  nations,  and  the  unscrupulous  methods  of  the  Dutch 
cost  them  into  disfavour. 


.  In  1611  Captain  Hippon  in  the  seventh  sepaiute  voyage 
essayed  a  landuig  at  Pulicat,  but  was  driven  oS  by  the  Dutch, 
who  were  already  settled  there,  and  saiied  farther 
up  the  coast  to  Pettapoli,  where  he  founded  the  first  *J2^ 
English  settlement  in  the  Bay  of  Bengal,  which  «mb« 
finally  perished  through  pestilence  in  1687.  Captain 
Hippon,  however,  also  touched  at  Masulipatam,  the  chief  sea- 
port of  the  kings  of  Golconda.  In  1628  the  Dutch  won  over  tbe 
native  governor  there,  and  the  English  were  c<mpel]ed  to  retreat 
to  Armagon,  where  they  buiit  the  first  English  fort  in  India. 
In  1639  Francia  Day,  the  chief  at  Annagon,  founded  Madras, 
building  Fort  St  George  (11540),  and  transferring  thither  the 
chief  factory  from  Masulipatam.  Here  the  English  obtained 
their  first  grant  of  Indian  soil,  apart  from  the  plots  on  which 
their  factories  were  built.  In  1653  Madras  was  raised  to  an 
independent  presidency,  and  in  1658  all  the  settlements  in 
Bengal  and  on  the  Coromandel  coast  were  made  subordinate  to 
Fort  St  George. 

In  1633  eight  Englishmen  from  Masulipatam,  under  Ral|:di 
Cartwright,  sailed  northward  to  Harisbpur  near  Cuttack  on  the 
mouth  of  the  Mafaanadi,  and  entered  into  negotiations 
to  trade  with  the  governor  of  Orissa;  and  in  June  fl22^ 
1633  Cartwright  founded  a  factory  at  Balasore,  which  mtau. 
proved  very  unhealthy.  In  1651  the  Englisb  reached 
Hugli,  which  was  at  that  time  the  chief  port  of  Bengal;  about 
that  year  Gabriel  Boughton,  a  surgeon,  obtained  frtHU  the  Mogul 
viceroy  permission  for  the  Englisb  to  trade  in  Bengal.  In  1657 
Hugli  became  the  head  agency  in  Bengal,  with  Balasore  and 
Cossimbazar  in  the  Gangetic  delta  and  Patna  in  Betiar  under 
its  control.  In  that  year  the  name  of  Job  Charnock,  the  future 
founder  of  Calcutta,  a{4>eared  in  the  lowest  grade  ot  the  staff. 

The  company  had  long  fixed  an  eye  on  Bombay.  Its  position 
half  way  down  tbe  Indian  seaboard  gave  it  both  strategic  and 
commercial  importance,  while  it  lay  beyond  the 
authority  of  the  Mogub,  and  so  codd  be  fortified  t^a/ 
without  offending  them.  In  1636  the  company  a^mt^. 
joined  with  tbe  Dutch  under  Van  Speult  in  attacking 
Bombay,  but  could  not  retain  possession.  In  1661  Charles  II. 
received  Bombay  from  Portugal  as  part  of  the  Infanta 
Catherine's  dowry,  but  effective  possession  was  not  taken  until 
1665,  and  in  i66d  Charles  banded  the  island  over  to  tbe  com- 
pany. At  first  the  loss  of  life,  owing  to  the  unhealtbineas  of  tbe 
climate,  was  appalling;  but  in  spite  of  that  fact  it  giBdually 
prospered,  imtil  it  reached  its  present  position  as  the  second 
port  and  city  of  India.  In  1670  Gerald  Aungiec  fortified  the 
island,  and  so  became  the  true  founder  of  its  prosperity.  In 
1674  a  treaty  was  entered  into  with  SivajL  In  i6&a  Sir  Joaiata 
Ct^d  at  home  and  Sir  John  Child  in  India  formed  a  combination, 
which  recognized  that  in  tbe  struggle  between  tbe  Uogul  and 
the  Mahrattas  tbe  English  must  meet  force  with  force;  and  in 
16S7  Bombay  supplanted  Surat  as  the  chief  seat  of  the  English 
in  India. 

In  1664  Shaista  Khan,  the  brother  of  the  empress  Nur  Jahan, 
became  viceroy  of  fieng«i,  and  though  a  strong  and  }usi  ruler 
from  the  native  point  of  view,  was  not  favouiaUe  jtm 
to  the  fwcign  traders.  In  1677  the  president  of  *aBrf- 
Madras  had  to  warn  him  that  unless  his  exactions  jy^^_ 
ceased,  the  c<Knpany  would  be  obliged  to  withdraw 
from  Braigal.  In  1679  tbe  English  obtained  from  the  Mogul 
emperor  a  firman  exempting  them  from  dues  everywhere  except 
at  Surat;  but  Shaista  Khan  refused  to  recognize  the  document, 
jnd  on  the  14th  of  January  i636  the  court  of  directors  resolved 
lo  have  recourse  to  arms  to  effect  what  they  could  not  obtain  by 
treaty.  This  was  the  first  formal  repudiation  of  the  doctrine  of 
unarmed  traffic  laid  down  by  Sir  Thomas  Roe  in  1616.  An 
expedition  was  despatched  to  India  consisting  of  six  companies 
of  infantry  and  ten  ships  under  Captain  Nicholson.  Two  of  the 
ships  with  308  soldiers  arrived  at  the  Hugli  river  in  the  autunm 
of  i636.  At  this  time  Job  Charnock  was  the  chief  of  the  Bengal 
council,  and,  owing  to  an  affray  with  the  Mogul  tro<q»  at  Hugli 
on  the  2Stb  of  October  16S6,  he  embarked  the  compcny's  goods 
and  servants  on  board  li^t  vessds  and  dropped  down  tbe 
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river  to  Sutanati,  the  site  of  the  modern  Calcutta.  At  this 
place,  about  70  m.  from  the  sea  and  accessible  at  high  tide  to 
heavily  armed  ships,  the  stream  had  scooped  for  itself  a  long 
deep  pool,  now  Calcutta  harbour,  while  the  position  was  well 
chosen  to  make  a  stand  against  the  Bengal  viceroy.  On  the 
loth  of  December  1686  Cbamock  first  settled  at  Calcutta,  but 
in  the  following  February  Shaista  Khan  despatched  an  army 
against  him,  and  he  was  forced  to  drop  farther  down  the  river 
to  Hijili.  In  June  Chamock  was  obliged  to  make  an  honoiu-able 
cai^tulation,  and  returned  to  Ulubaria,  16  m.  below  Calcutta, 
thence  moving  in  September  to  Calcutta  for  the  second  time. 
On  the  8th  of  November  1688  Captain  Heath  arrived  with  Orders 
from  England,  and  took  away  Charaock  against  bis  will;  but 
after  peace  was  restored  between  the  Mogul  emperor  and  the 
company  in  February  1690,  Chamock  returned  to  Calcutta  for 
the  third  and  last  time  on  the  J4th  of  August  of  that  year.  It 
was  thus  by  bis  courage  and  persistence  that  the  modem  capital 
of  India  was  eventually  founded.  As  the  result  of  the  war  with 
the  Mogul  empire,  which  lasted  from  il386  to  1690,  the  company 
perceived  (hat  a  land  war  was  beyond  their  strength,  but  their 
sea-pOwer  could  obtain  them  terms  by  blockading  the  customs 
ports  and  threatening  the  pQgritn  route  to  Mecca.  From  this 
time  onwatds  they  saw  that  they  could  no  longer  trust  to  de- 
fenceless factories.  During  this  first  period  of  their  dealings  with 
Inditi  the  aims  of  the  British  t»er«  purely  those  of  traders, 
without  any  aspirations  to  military  power  or  territorial  aggrand- 
izement; but  in  the  period  that  followed,  the  gradual  decay  of 
the  Mogul  empire  from  within,  and  the  consequent  anarchy, 
forced  the  En^h  to  take  up  arms  in  their  own  defence,  and 
triumphing  over  one  enemy  after  another  they  found  themselves 
at  last  in  the  place  of  the  Moguls. 

India  under  the  Company. 

The  political  history  of  the  British  in  India  begins  in  the 
i8tti  century  with  the  French  wars  in  the  Camatic.  The  British 
it  Fort  St  George  and  the  French  at  Pondicherry  for  many  years 
traded  side  by  side  without  either  active  rivalry  or  territorial 
ambition.  The  British,  espedaUy,  appear  to  have  been  sub- 
missive to  the  native  powers  at  Madras  no  less  than  in  Bengal. 
They  paid  their  annual  rent  of  ijoo  pagodas  {say  £500)  to  the 
deputies  of  the  Mogul  empire  when  Aurangzeb  annexed  the 
south,  and  on  two  several  occasions  bought  oEF  a  besieging  army 
with  a  heavy  bribe. 

On  the  death  of  Aurangzeb  in  1707,  the  whole  of  southern 
India  became  practically  independent  of  Delhi. '  In  the  Deccan 
proper,  the  Nizam-ol-Mulk  founded  an  independent  dynasty. 
With  Hycterabad  for  its  capital,  which  exercised  a  nominal 
sovereignty  over  the  entire  south.  The  Camatic,  or  the  lowland 
tract  between  the  central  plateau  and  the  eastern  sea,  was 
rilled  by  a  deputy  of  the  nizam,  known  as  the  nawab  of  Arcot, 
who  in  his;  turn  asserted  claims  to  hetcditary  sovereignty, 
i'arther  south,  TriChinopiiJy  was  the  capital  Of  a  Hindu  raja; 
and  TanJoTe  forced  another  Hindu  kingdom  under  a  degenerate 
deScendaht  6l  the  line  of  Sivaji.  Inland,  Mysore  was  gradually 
groWiilg- into  a  third  Hliidu  state,  while  everywhere  local 
chieftalnsj  Called  paiegars  oi'natks,  were  in  semi-independent 
p68se^t6h  of  citadels  othiK^ortS. 

'  lii  that  Condition  cf  affsii^  the  flame  of  war  wis  kindled 
between  the  British  and  the  French  in  Europe  in  i745'.  Dupleh 
Fnacb  **^  ^^  ^^^^  ^''"^  governor  of  Pondkherry  and  C&ve 
aaa  '  '  'was  a  yootig-Writer  at  Madras.  A'Brftish  fleet  first 
*«*•  appeared  of  the  Coromandel  coast,  but  Dufileix  'by 
"*'*'  "  '  a  judicious  ■  present  Induced  the  n'awah  of  Artot  tiJ 
Interpbse  and  prevent  tiostilities.  ■  Iti  1746  a  French  squadrrtn 
arrived,  under  the  command  of  'La  fiourdonnafs.  Madras 
surrehdered  almost  ivithout  a  blow,  arid  the  only  settlement 
left'  to  the  British  Was  Fort  St  David,  a  few  miles  south  of 
Poiidlcherry,  where  Clive  and  a  few  other  fugitives  sought 
shelter:  "ITic  naWab,  faithful  to  his  policy  of  impartiality, 
marched  with  10,000  men  to  drive  the  French  out  of  Madras, 
but  he  was  signally  defeated  by  a  French  force  of  only  four 
hundred  men  and  two  guns.    In  1748  a  British  fleet  arrived 


under  Admiral  Boscawen  and  attempted  the  siegeof  Pondicherry, 
while  a  land  force  co-operated  under  Major  Stringer  Lawrence, 
whose  name  afterwards  became  associated  with  that  of  Clive. 
The  French  successfully  repulsed  all  attacks,  and  at  last  peace 
was  restored  by  the  treaty  of  Aix-ta-Chapelle,  which  gave  back 
Madras  to  the  British  (1748). 

The  firet  war  with  the  French  was  merely  an  incident  in  the 
greater  contest  in  Europe,  The  second  war  had  its  origin  in 
Indian  politics,  while  England  and  France  were  at  ^ 
peace.  The  easy  success  of  the  French  arms  had 
inspired  Dupleix  with  the  ambition  of  founding  a  French  empire 
in  India,  under  the  shadow  of  the  existing  Mahommedan  powers. 
Disputed  successions  at  Hyderabad  and  at  Arcot  supplied  his 
opportunity.  On  both  thrones  he  placed  nominees  of  his  own, 
and  for  a  short  Hme  posed  as  the  supreme  arbiter  of  the  entire 
south.  In  boldness  of  conception,  and  in  knowledge  of  Oriental 
diplomacy,  Dupieix  has  had  probably  no  rival.  But  he  was 
no  soldier,  and  he  was  destined  in  that  sphere  to  encounter 
the  "  heaven-bom  genius  "  oi  Clive.  For  the  British  of  Madras, 
under  the  instinct  of  self-preservation,  were  compelled  to 
maintain  the  cause  of  another  candidate  to  the  throne  of  Arcot 
in  opposition  to  the  nominee  of  Dupleix.  This  candidate  was 
Mahothmed  Ali,  afterwards  known  in  history  as  Wala-jah. 
The  war  that  then  ensued  between  the  French  and  British, 
each  with  their  native  idlies,  has  been  exhaustively  described 
in  the  paiges  of  Orme.  TTw  one  inddeut  that  stands  out  con- 
spicuously is  the  capture  and  subsequent  defence  of  Arcot  by 
CHve  in  1751-  This  heroic  feat,  even  more  than  the  battle  of 
Ptassey,  established  the  reputation  of  the  British  for  valour 
throughout  India.  Shortly  afterwards  Clive  returned  to  England 
in  ill-health,  but  the  war  continued  fitfully  for  many  years. 
On  the  whole,  British'  influence  predominated  in  the  Camatic, 
and  their  candidate,  Mahommed  Ali,  maintained  his  position 
at  Arcot.  But  the  French  were  no  less  supreme  in  the  Deccan, 
whence  they  were  able  to  take  possession  of  the  ci^ist  tract 
called  "  the  Northern  Circais."  The  final  struggle  was  postponed 
until  1760,  when  Colonel  (afterwards  Sir  Eyre)  Coote  won  the 
decisive  victory  of  Wandiwash  over  the  French  general  Lally, 
and  proceeded  to  invest  Pondicherry,  which  was  starved  into 
capitulation  in  January  17131.  A  few  montlis  later  the  hill- 
fortress  of  Gingee  (Chenji)  also  surrendered.  In  the  words  of 
Orme,  "  TTiat  day  terminated  the  long  hostilities  between  the 
two  rival  European  powers  In  Coromandel,  and  left  not  a  single 
ensign  of  the  French  nation  avowed  by  the  authority  of  its 
Government  in  any  part  of  India." 

Meanwhile  the  interest  of  history  shifts  With  Clive  to  Bengal. 

At  the  time  of  Aurangzeb's  death  in  1707  the  nawab  or 
governor  of  Bengal  was  Murshid  Kuli  Khan,  known  also  as 
Jafar  Khan.  By  birth  a  Brahman,  and  brou^t  ^^ 
up  as  a  slave  in  Persia,  he  united  the  administrative  ugi,^ 
ability  of  a  Hindu  to  the  fanattcbm  of  a  renegade.  caicatiM. 
Hitherto  the  capital  of  Bengal  had  been  at  Dacca  on 
the  eastern  frontier  of  the  empire, '  whence  the  piratical  attacks 
of  the  Portugese  and  <rf  the  Arakanese  or  Mughs  could  be 
miast  easily  Checked.  '  Murshid  Kuii  Khan  transferred  his 
residence  to  Murshidatad,  in  the  neighbourhood  of  Cossirnbaaar, 
the  river  port  of  all  the  Ganges  trade.  The  British,  the  French 
and  the  Dutch  had  each  factories  at  Cossimbazar,  as  well'as'at 
Dacca,  Patna  and  Malda.  But  Caltutta  was  the  headquarters 
of  the  British,  Chandemagore  of  the  French,  and  Oiinsura 
of  the  Dutch,  all  three  towns  bting  situated  dose  to  eadi  other 
in  the  Ibwer  reaches  of  the  Hugli,  where  the  river  te  navigable 
for  large  ships.  Murshid  KuH  Khan  mled  over  Bengal  prosper^ 
ously  for  twenty-^)he  years,  and  ieft  his  power  to  a  son-in-law 
and  a  grandson.  The  hereditary  sui^cession  was  broken  in  1740 
by  Ali  Vardi  Khan,  who  was  the  last  of  the  great  nawabs  of 
Bengal.  In  his  days  the  Mahratta  horsemen  began  to  ravage 
the  country,  and  the  British  at  Calcutta  obtained  permission 
to  erect  an  earth-work,  which  is  known  to  the  present  day  as 
the  Mahratta  ditch.  Ali  Vardi  Khan  died  in  1756,  and  was 
succeeded  by  Ins  grandson,  Snraj-ud-Dowlah,  a  youth  of  only 
nineteen  years,  whose  ungovernable  temper  Jed  to  a  rupture 
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Willi  Ihii  tliliinli  wlLliin  Iww  nitttillu  u/ur  hit  uviH'Jtnioii.  In 
Ituiniill  >rl  <>iik<  i>f  111*  iiwii  liiinlly  will)  liuil  ixaipul  from  hin 
vii|iK>'<>ii<  <'i  liv  mini  liRiJ  il|iuii  ('ikli:uUtt  wltll  h  Iiick«  nriiiy,  AJutiy 
til  ilx'  hill  loll  llk'il  ilowii  I  111!  riyvt  In  Uidr  ii)ii|iN,  'I'lii- rumiiiudrr 
miiiviiili'M'il  itltcr  II  lci'Mi<  rt'ulMlani'v,  luni  wuru  ilimwn  lu  pruimurit 
liitii  llii'  "  liliK  li  liolf  "  or  inllliiiry  Juil  ui  i'lKl  WilUiim,  a  room 
iH  11.  Iiy  t4U.  U)ii)i  III  kI^i'i  with  only  Iwg  Mtidl  wIihIowm  bum-<l 
with  lioii.  It  WH»  llin  miiiilli  i>r  Junr,  In  wliii:K  lliu  tmpkul 
lii'ni  III  ('i)liutlA  u  moNi  i>tiiii'i<xi>lvt'.  VVhfii  the  iliKir  of  ihc 
liiNiii  wiiH  u|iiiiu-il  Id  IIiii  iiiiiriiiiuc-  on')'  iwi'iity-lUtuf  [hthuiui 
imi  III  i>iki>  Itiinilml  hikI  foriy  nln  wtrrc  [omul  ulivv. 

ri)t>  m>wii  ol  IIiIk  illKiiKinr  lonuiuiicly  fmiml  Clivu  TL'luniucl 
l\>  Mti\lrtv»,  wlK'fi'  itUu  wii>  u  miiuuItou  u(  LiiiK'N  ahtp*  uiulur 
H  Hb  r  '^'''"'^"'  WbUoh.  t'livv  uiiil  Wuimm  proutplly  aaiWA 
i\^tM^,  III  lliv  immtlt  ol  dm  i.\n\w*  wilh  ull  iho  truopa  ihnt 
(otilil  lir  not  loiio> tif ■'•  Ciili^ultu  wiM>  mtwrrrtl  wUh 
111  tli<  llKlitliiK>  Aiitl  tilt*  imwult  (Minfutttl  to  It  iwitiv  vihkh  rusLorcd 
to  \\w  ivmiitiity  ttU  lliolr  iirlvllrKvi>,  nuil  iiovr  them  wnipciuuitioii 
lix  llu>lr  liii>>i<it  m  iirottrrly.  ll  i>>  )»>mlilr  th»t  nMtlvnv  mi|;hl 
|i.iM>  m\M  lii'iv  ll  n  I'tt^lt  vMU«i>  u(  lu»iiJiiicH  hvi  not  NtiiMruty 
iiuipi).  Wnr  hail  Juni  Wini  i,lnl«rt<il  bviwrvu  the  Hriitsh  uitd 
I'lviitli  it)  KuiM|i>'>  Mv.\  t'liv-r,  (olUmiiiK  thr  lr«dtli«>uik  ml  hiH 
I'nilv  vrtirlniv  In  iW  CnrHnik.  «tl»>.'ke<l  «uvl  fttiiHiml  (.'btutUvr- 
ttiiitoitv  ,S»i.ij-itil  Oowltth,  iiwwt>MtHrJ  liy  ''tis  lnv*rh  of 
)ivmi.ilit,Y  vitiliiitliwuwHtlomi^ttotui,  UHik.ltwsKlcuf  tho  IrviKh. 
\\\\{  t'ltvi^t  aitMin  <itiii\)|  \\\m\  thr  |Milu-y  hv  hnU  IntrHnl  frum 
ho|(Wiv  Hti'l  |tn>vitlrtl  hinwrU  wiih  a  riv«l  c«nd»luit  lu  ihc 
itinmo,  t'«iUuBiM,lwrtwivliwlrt«t  iwihclMHiWlVKloi  rioHiry 
ii'.tlrt>iV  m  tht>  hiMil  ol  «)<oui  uiv  ttiro|<ir(tuii  anil  ^x>o  v«^iuj^. 
tsiiK  $  |Ht>tv«  ol  ATtilkry.  IV  M«h«uimtKlait  «rmy  i»  t«itl  to 
Im\><  txMtfvilv^  \>t  ,(>,%>x^  (»ot.  t.v.vXM  horw  AHil  .so  ^M<vr»  of 
l,tl\ll^U(.  >  Dill  |)>i<n>  «<tii  «  iT«iti>r  in  ihv  MotK'niDWvUa  vamp 
tit  t)ti-  (vt^n^it  \4  M«r  jAlar.  «ltti  Unni  KurrW  «  msici  of  the  Luc 
u.t(\jli.  Ah  \\ti\l)  t^))<it\.  I'ho  )witti>  w«9  »hoK  but  ilrv-i»tv«. 
Allot  «i  h-w  i>vtitvN  ^^  AUilWy  niT.  Stir«j-uil4>o\i-Uh  tW,  itml 
llttf  t\^t(  <o  Mui>ttitt4ll4vt  «<!!>  Irtl  vHM^t* 

A;titi>vi-Nii>  «■)(^tvtlt^U  txnti'nitwivil  whtH  tbr-  Hmttti.v  wis  ai 
ti«  hotKttI  Ut  t^>'  MiMv^tv  tijs  itjEn^t  lt>  «itv>)>t  this  tUl<-  «K  the 
tsiiiitttitui  iX  tV  Hli>i»h  tHW|Mrv  iH  ittc  K*M,  IwU  lh«  inuimliAtc 
tvtiU*  'H  the  \tviw»  »v«  >,\\wt|\tt*it\<(>  snuil.  jod  icwnJ 
tttvuv  tMt\l  n%w  tM>t)is  Avtv  fcwgthi  )l^t^tn^  v\i-h  thv  lir«^i$ 
<A\>wti(  AvUiiot  th<-  >utK^t^\tAt,v  *■>!  thf  Knit>lt  *tn»s,  t-"or  the 
^>^^«^v^«■  l.\kx««\AH,  <tU  v»(H**N!>»'*  **»  *t  *»  <<■<'■  ^"o^f.  •!£»<•> 
iv^;'««Atns  M>  I V  iiviw  1*1  lS;)-k;\.  i4,uic\l  ht»  tn*«-.",tti-r,  M«  .IaIaf. 
wjsM*  tty.-  »•>*.«*  -i  M  M»rst»t,U;v;,t,  Ktt^  v-«ti^«',  to  v^xmu  4 
tvi.\-ttt  v^(  ww^iiiHiv  itv^t  ihr  \U<«^  tvun  KmwmtXK  wms. 
\iv tv  i.^\A\t>>)  t)v>m  M»  Jaui  «s  tW  )v-av  v<  W  vkxatMo.  Itic 
,\v'!  WAV  ."iatuW  ^^\*v\^^^.v  niiW*  •*  *\*«nviv«:\>«  M  >««s<ts: 
,1  tV  »ti-.,:>i..  iV  .\t«vni-»«  *s*i  (»K-  l:^-.w.i  -.nb^iviAats  oi 
V  ,-'  ,„,*  tW*v  »\"*v  .»\-«<.»».W  ti*.' s'.irw  \V:  5.^v.«.v>.  j.^vckoac 
*  •.;  •.  ,\s.\\S,v  tvj'«\>.,  K«  tV-  »><tM'.i:\<«  i  s^xvoa?  !»:'.>«*>  A»i 

iV  ,v\.,vw.aj  ji»NSi.^.>.  Vtt  tViW,  ;!*>r  f^'xvt-s.x  *»d  ».\wj»fi 
\  ^\y  .<N,\,s,v  tt^vfS  iNi\>.;  A!»4  Mt  ^viwt,  Wr  **-.;s  *ai 

(  '.it.\^V^\       ;>t-|^:-,-:^S  ^^.\«vNvl^\  lS-«*S»Vvif,  S.-.,.-isWs-i<>i 

f  V  .«\<W''<  "''■^i-  >*»  *>'^  **  *vM.-^.  ^■«  •««..*,;  ,S:>  i;>;ife  | 
1*  .V  >. ■.•v^\^*s-  ,;-.\     1^:  s  '•i^  vva.-vT  -iw;  ;!(,•«  »v«  *♦  ■ 

t«  s*.  *^  ,V  .  v»^i.o  ;■,*  »Jl-i»^x  -\\!  i-NVv-.M,,-  ,>«rurvi>>  ATsi 

\*-.v«l!s>  i.',-(v  i^^  r>  J  v., ,,*.>,  '•vtv  ■,^t>'.',  T  fk>^T;  *^'  ~ 
v»v>-v  •■„*  -K  <\w>s*\«  -■»  >-"^*  »v--i  r«^><««>  '."N(  iJitrxsyV  -OW  , 
,vs.  S-,  »■,-%•>  W*v»w>     F'i'.i   *  .--     A,  .V  sM»f  .-.-ix  ;S»t 


Ihl'IPlA  lUHDiER  .THB'CQMiPANV 

to  riMX'ivc  iha  quit  rent,  remained  with  \he  nawab{  but.inijs^ 
IjilttulHO  was  parted  wilh  by  the  aawab  in  favour  of  CHve,.  who 
LhuH  btcumu  tht  landlord  of  his  owa  masters,,  xh-t  company. 
At  ihtti  timu  alao  Clivc  was  en/ailed  among  the  uobilixy  of  thf 
^tigut  cmpiru,  with  the  rank  of  commander  of  6ooq,  fqot  .and 
5000  home.  Clivc's  jagir,  as  it  was  called,  subaqqueat^  became 
a  muiiur  of  inquiry  in  England,  ^d  on  his  death  it  pas^  to 
tliu  comjiany,  thus  merging  the  tamindari  in  the  proprietaiy 
rights. 

In  1758  Clive  was  appointed  by  the  court  of  dicectois  to  be 
governor  of  all  the  company's  settlements  in  fiengal-  From 
two  quarters  troubles  threatened,  which  perhaps.  CUve  alone 
was  capable  of  overcoming.  On  the  west  the  shobzada  or 
imperial  prince,  luiown  afterwards  as  the  empeioi  Shah  Alam, 
with  a  mixed  army  of  Afghans  and  Mahrattas,  and  supported 
by  the  nawab  waxir  of  Oudh,  was  advancing  hia  own  daims  to 
Ihc  province  of  BengaL  In  the  south  the  infiuence  of  the  French 
tiiidor  Liilly  and  Bussy  was  overshadowing  the  British  at  Madras. 
But  the  name  of  Clive  exercised  a  decisive  eSect  ia  both  directions. 
Mir  Jufar  was  aaxioas  to  buy  off  the  shahwda,  who  had  already 
iuvcstiHl  I'ataa.  But  Clive  in  person  marchied  to  the  rescue, 
with  an  army  of  only  450  Europeans  and  3300  sepoys,  and  the 
Mogul  army  dispersed  without  striking  a  blow.  In  the  same 
year  Clive  despatched  a  force  soothwaids  imder  Colonel  Forde, 
whith  citpturcd  ^lasulipalam  from  the  French,  and  j>ennaiieDtIy 
eslabUshoil  BritUh  inlluence  throughout  the  Northern  Circais. 
and  at  the  court  of  Hyderabad.  He  next  attacked  the  Dutch, 
the  sole  Kuru)H-an  nation  that  might  yet  be  a  formidahlic  rival  to 
the  Lnglishs  Ue  defeated  them  by  both  land  and  watei;  and 
from  that  lioM  their  settlement  at  Chinsuia  existed  oaXy  on 
sutTorani-e- 

From  1760  to  1765.  while  CIi\-c  was  at  borne,  the  history  of 
the  Briti^  in  Benfal  contains  Bttle  that  is  creditable.    CUvc 

had  left  btihind  him  ao  system  of  govenuscnt,  btit    ■ 

men,'!)-  the  tradition  that  SDlitaited  suaosof  mone>'  ,f|-^,, , 
might  be  extracted  from  the  nati^-cs  by  the  mere  tenor 
of  the  Briiiih  lumc.  In  ■  jOi  it  was  fooad  expedient,  aikd  {Mov- 
able 10  dethrone  Mir  Jaior,  the  nawab  (^  ItltushidAbad,  and 
subsittuie  tu$  sun-io-Uw.  Mir  Kasun,  in  his  place  On  thai 
txv»sio(k  bc:<idc$  private  dooaiiofis.  tbc  Biitiih  iccctv«d  a  gram 
of  ike  ihcee  disirieu  gi  Burtlnan.  Uidnapsr  and  Cbi£tasoB(. 
e^imaied  t«  yicl>i  a  net  pe^^enue  o>  half  a  miUioo  sterile^.  B;i: 
Mir  Ka:^ra  prv>t-ed  10  pc^se^  a  will  of  his  oso,  and  10  cboiih 
d(«iitM  oj  iiKlepeQdeni.-e.  He  ictired  from  Muishuiabad  :o 
MiMs^yr.  a  strvtog;  po[?);ion  oa  ihe  Ganges,  which  cocacaadec 
'.he  or.iy  ronuki  oi  cutruauiucaiMa  «i:fa  Cpper  Iitdia.  There  be 
pn.XTe^oi  to  OTFUU^  an  army,  drilkd  and  equipped  alter 
£uTU(<etta  laoaiels.  and  ta  canr  oo  istiiswes  wi^  ibe  sawab 
«;kj:r  01  iXtdh.  TW  c<»::t>»£y's  scttaslS  cLiicwd  l!k  prit-iAep 
01  cirnisg  oa  priv«:e  ir»>ir  uuou£i>x:t  BeagaL  incc  frc^ 
isUad  ^-jR>  aad  «II  «;hec  ir-^wMtt.  Tht  asse^tua  oc  chii  aum 
CtiSOl  ilv%;-..wi;  ariaj-s  he;w«eB  ;i>e»Tij;iLiaBSOOC«5ai  ibe  =aw-.u> 
a=d  ^Imk  :T»oeK  vhok  wbc:bfr  iieely  »c  »x.  ncpRscsieti  uia: 
tbey  ««t«  't^-::=(  <»  ^--f";  m  tiae  servxars  -at  ue  crnT^try- 
rie  =Aw-ji.  *:;;*«>;  tta;  ia^  dvw  aa:iDR:T  «»s rteiaLac  bi:^ 
sK  a;  si*;:^.:.  IVt  sai.vri:y  «  tie  coviaci  a  Cii:^::a  w«i_ti 
TJ.V  !..■>;<=  u-  >.s  K*:e!=!ec:s.  Tie  pweeriKr.  itr  V*=s;iir^  a::^ 
V\KT«a  Ka^;::^».  tJ<;c  a  riiauc  Btciw  ci  aas^^  nzi=g(.:-i 
i^  ece>rt  iv.xv  yXVT-iT.iriifc  Bs:  lie  o:a,uw-^ny  h*^  iitt^c:* 
?i>»  iec-     7">;  r^»i,-  s  <^-ec»  iaed  s^^-»  a  5--.^ri  "rtj.;.  1^ 
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fonnidabte  danger  speared  in  the  British  camp,  Iii  the  foriii 
of  the  fintsqtoy  mutiny.  '  ThlswasqubtledbyMajotfafterwards 
Sir  Hector)  Munro,  who  oi'dered  twenty-four  of  the  ringleaders 
to  be  blown  from  gaits,  &a  old  Mogul  punbhmcnt.  In  1764 
Major  Munro  won  the  decisive  battle  of  Btncir,  wiiidi  laid  Oudh 
at  tbefeet  of  the  conqaerors,  and  bro'u^t  the  Mogul  emperor 
as  a  suppliant  to  the  Britiih  camp. 

Meanwhile  the  cotmcil  at  C^coltSi  had  twice  found  the  oppor- 
(ijaity  thay  doiired'of  selling  ike  govenuH^nt  of  Bengal  to  a 
^, ,  niw  nawab.     Bill  in  1763  GKve  <now  Bamn  CUve  of 

ntomt.  k*l*ttey,  in  the  peeca^of  Ireland)  arrived  atCakutta, 
as  governor  of  Bengal  for  the  second  time,  to  settle 
the  entire  ^rscan  of  relatietn  with '  the  native  pdwera.'  Two 
ab}ect8  Etbbd  oat  «0BapiciK«8]y  in  his  policy.  First,  tesought 
ta  aoquive  tbe  Erabaance,  though  not  ihcnarae,  of  territorial 
piwbe^fcy  usiig  the  authority  oi  the  Mogul  emperor  for  so 
much  as  he  wished,  u!Klior<DO  moiic;' and  ,> secondly,  be  desired 
to  pUiifytiMt  ttompxny's  6«vke'  by 'prohibiting  Illicit  <  gains,  and 
attlM  sum  time  guasaii  teeing  4  leaseBable^eisuneration  from 
honest  j^uscea.l  In  neither  respect  Wiedtf^  details  of  hi&  plans 
carried  oubity bBBucoeaaocsi  BnttfacibiigiBnihgiisf'the  firitish 
administvMioa'^of  induidaties  Iroi^' tiiialBeoBiiid' govemor^iip 
of  Clive^'justi  as' tbebriginof  theBrttisb«tnpi^e'ia  India  dates 
bom  has  vidtory  Ob  ViAsaay.-  Clive'sifint  step-v^  to  kurry  u{b 
bom  CaltuttaHo  ADahabad,  and  tberesclitle'in  pMSOn  the  faCe 
of'haU  nortbetti  India.  Ouflh  Iwas  giveq'back  to  the- nawab 
waeir,  on  condition  of  his  paying  ihaU  a  milHon  sterling  towards 
theUpeDBHof  the'w«r.  Theprovincesiof  AllahBibad  and  Koia^ 
fprmiiig'the  lower  part  of  the  iDoabi  "Were  handed  over  toShah 
Alam  Uaisdf,  vbo  in  his  turn  granted  to  the  conipany '  the 
iHmam  or  fiilanoial  idtDinistiMion  of  Bengal,  Behar  and  QlriBSa, 
together  with  the  Northern  (Sicacs.  A)  puppet 'pawab  was  stil) 
maintained  atMui^iidabAd,  wfaoreoeivedian  annual  aUowabce 
€>l  aboiit/'half  >«  million. sterUng;. and  half  thatiaflpodnt  ^^t«l 
paidtotheemperwes'tributeframfiengai;  Thuswaaioastiituted 
tt^'^i^al  systdm  oi  government,,  by  vluch  thfcjBrftiahrecdvvd 
aUL^ttui  revoBlies  ood  undertoak'toi  muitaia'ait  anmy  for  tbfc 
defence  of  the  fnootiev,  wUtethft  cri«aii»l'j«riBdietion  Tested 
in  the  ila^ib<  IniDdiEuipbiaseology,  the.oonapany  araa'tjnniil 
anidt&ejiawilbwasiMnibK.'  Asamatterof  ^necaladmiiltUiEation, 
the  BCtuid'coUtetiaDi  of  ihe  rEvennes  still;  rnnainEdioff  some  years 
in  tbd  kdnds«f' native  officials.  In  attempting  taireorgqqi^ 
and  purify  I  the  iODinpany's  service,  CiiVe  tmdertook  Artask  yet 
more  difficult'  thartl  to  partition  tbb  vaUey  of  the  Gangea.  The 
officers,  civil  and  military  alike,  were  alL  tainted^  til  thacanunon 
coFTupttdn.  Their  legal  win^tr  iweze  afttsolutely  insignificaBl, 
but  they  had  been  petmittcd  to  augmetit  then  ten.and  a  bundred- 
iold  bymeani^  of  private  trade  and  gifts  from  thi<  nativd  powcM, 
Despite  thennited'retisnuice  of  the  civil  asrvxatsi  aod  an  actual 
muitiMy  'of  two  hundred  militaiiy  offioerfej  GUve  carried,  through 
bi»  tclonna.  Both,  privbte  Uade  and  the  receipt  of  presesits 
were  abdoiutely  prohibited  for  the  future,  while  a  CMbstaatial 
increaae  of^pay  was  provided  out.  of  the  monopoly  ofsaltj 
'  LocdrCUvc  quitted  India  for  the  third  and Jost  time  in  1767. 
Belnnen  that  date'  and  tbearrivjil  of  Waizea  HutingBin.  1772, 
I  .nothing  of  importance  occurred  m  Bengal  beyond 
H»Mm.  tbe  tenitble  famjne.t>£  1770,  vhicfa  is loffidally  reported  i 
■'.  tbhavaaiieptawayoDe-thiniaf  theinfaabitaats.  The  I 
dual'syUdmof.govfcrnment,  JiowBver,  establishedrby  X21ive,  had 
proved  ft]  failure.  WArren  Hastings,  a  tried  servant'  of  the 
pompslBj'i.distingui^ed/alike  for  intdlligenoe;  ioc, probity  aufl 
for' knowledgd  of  oriental  .manoeM,  was  laoreWaAedi  goVenior 
by  the  court  of  directors,  ffitfa  expre9S>itistTActiQBaito:carty  nuti  a 
predetetaunod sedesoi refonns.  .In  tliieIr<.i»1ni'BK>rdA, tjw^urt 
^faad  rcsolwed^to  ''  stnndiforth.Bs  diwanland  bo^lat^up^n-tbem- 
od«e«(  by  jthedgebcy-of  their  own  borvsntil,  the  enliiwupi*  *»d 
flidniijiistntiotiiof'thc'rcvenuts.'l  In  t^ie  executisfnof  tiiiaplan,; 
iSaatiqgsaenBlvtdibbeeRQlieiquer.fTbtaMui^idAbMlO/Calcutta,: 
utaddeB^bpifivsttimt  appoJiUi^  Eiurapean  (Nfficei:i„Uttd£r[tbein9i? 
JitQiUaiiAit)e.trfr(»>]kcit«rt,)i)o>supfjriatced  tberfMewe  coUecbioos, 
addipnatdciin  ttae^tH Koiirtt.  '  fChe'utgency  of'foietgplftfiturs, 
:M>d4ubde4iiMttly.ii:(bernttl'filtir<i{at  the  couwil.t^ble.'liteidcR^l 


Hastings  Irom  develapilig  farther  tbc  system'  of  civil  :tid- 
ministration,  a  task  finally  accomplished  by  Lord  Coinwatlis. 

ThougbHaBtings  tdwaya  prided  bimscU  ^wciadly  upon  that 
reEorm,  as  w^  as  upon  the  IitapiotemeDt&  be  introduced  !ntp 
the  oolleetion  of  the  revenues  from  salt  and  opiun^ 
his  name  will  be  remembered  in  histocy  for  the  bol(bMss   ^^„ 
and  succesfr  of  bis  loreigQ  policy.     F^^tsa  177a  to  1774  OmatML 
be  wals 'governor  of  Bengal;  frotn  1774  to  1785  be  wBs.  - 
the  first  titular  govarnOr-gtueral  of  India,  presiding  over  -a 
council  nominated,  like  biinself,  not  by  the  company,  but  by  aa 
actof  paTliaknent,  knowb'as  the  Regulating  Act-     Inbisdomestic 
policy  he  was  gm'atly  hampnad  by  the  cqiposltton  of  Sb  Bhillp 
Frandsf  but;  so  far  as  ire^rds  external  relations  with  Oudh, 
with  the  Maiirattas,  and  with  Hyder.  Ali,  ba  wt&  generojly  able 
to  compd  assent  to  his  own  nieasiires.  -  His  tieatneat  of  Oudh 
may  here  be' passed  overaa  not  being  materiai  td  the  gencMl 
liistt*y  of.India,  while- the  personal  oapeits  of  Lid  rule  acK dis- 
cussed in  a  separate  article,  (see  Hnsnuoa,  WjUReen}.    ToAxpUin 
his  Maln'a.tta  policy,  it' will 'be  neceBsary  to  givaa.  short  relio> 
spective 'ikietch  of  the  hiatory  of  that  people.  - 

Siva^  the  Grcat^os  already  menlioQ^,  died  '0  16&0,  wJule 
Amangzeb  was  still  on  the  throne.     The'iamUyiof.  Siva^  pro- 
duced  no  great  names,  either  among  those- who,  con-  . 
tiniied  to  be  the.'  nominal,  chiefs  of  the  HafamtU/^^^  i 
oonfedcraf^,  with  their  capital  at  Satara,  ot;amoilg  MabnMm*. 
the  rajas  of  Koihapur  and  Tanjore,     All  real  power  ,, 

passed  into  the  hatds-of  the  pedhwa,  or  Bcahmab  mini«i.;:i;, 
nbo  founded  in  hi&tuDnaa  hereditary  dyoa^yAt  Poona,  dMaa^ 
from  th»  begianihg .  of  the  i8th  centuuy,.  iNextjrose  sertrai 
Mabrattis'  gen^ala,  I  wiho,  though  recogniziBg.^the'suzeratnty 
of  the  pesh«a,  carved  out  for  themselves  imdcpesidcDt  ktDgdtonas 
in  diSetieat'parts  of  India,  sometimes  far  from  the  original  bomc 
of  the  Mahratta.  rsc^  '  Chief  among .  tbe^  ^geoenils.  were  the 
gaikwar  in  Gajarati  ■Sindhwl  axvd  Holkar  in.  MalMraj/a&d.  the 
Bhonsla  raja  of  1  Ber^  a«d  Naigpur.  At  oee;  tijoe  JM  setinted 
probable  that  the  M^iratta  codfBderacVwrould.espel  thelMahoet 
ibedana  «vcn  frem  inottktdra.  India;  but  the.  decisive.  baXtle  of 
Panip&t.'won  fay  thfi: Al|h«AS.in  if^t,  gave  a  r|wpite  tA.tbe 
Ddbi  empire.  Tbe.MojUattftchiefs.nDvai.agaia.unitadiieartily 
for  a.  comtnon.  purpoeCf.-  Vhougb  they  .siiU  leontinued'  tj>  be  dbe 
BMHt  'tarmldable  militairy  >potver  iiv  India,  ia  mpecial.'they 
dominated  over  thefiiati^  aetUemcoti  of  BoinJ>Ry  on-  th«  western 
coast,  which  was ;th<llaatj]|the> three  pnendeaiilea'to.iqeitbe  lust 
of  territorial  ambtlioo^.:  For' more  than  a  hundred  ytais,  from 
ilsaeqabition  in  i^t  to  th«  outbreak^'ff  the  .first  MahrattQ 
war  in  1775,  the  Bntith  onibt  west  coast  posseSaed-no  tetritOQ' 
Otttaiob  the  island,  of*  Bombay  wid  thw-  fbrtifled  factory  at 
SuraL  .   •  '■■,.-     '■■■■'..■.-..--. 

The  Borabi^  govemineat  wasr  aa>turally-  emulous  to. follow 
the  example  of  Madras  and  Bengal,  and  to  establish  its  inSuence 
at  Che  court  trf  Poena  by  plaioingita  own  noraiuee  upw 
the  throne.  The  attempt  took  form  in  1775  in  the  JfjjJ^^,,, 
treaty  of  Suiat,  by  which  Raghunath  £ao>  one  of  the.  iku-.  . 
claimants  to  the  throne  of  tkerpeshwa,  agreed  to  cede - 
Salsette  and  Bassein  to  the  Britisbi  i^  consideration  of  being 
himeeU  restoced  to  Poonai .  Tbemilitary  operatioDs  that  followod 
are  kn9wa  as  the  £iBt  Mahratta  War.  Warren  Hastings,  wbo 
in  hib  capacity  of  govemor-^geoeral  £lai»ed  a  right  of  control 
over  the  deciskins  of  the  Bombay. government,  Mrottgly  div 
'bpproved  of  the  treaty  otf  Surnt,  but,  when  wsrooce  broke  out, 
i»e  threw  tie  whole  .force  of  the  Bengal  army  int*  the  Eca^.  Ope 
of'his  f av^uritS' o^QQTB,  General  Goddard,. marched  accoasrthe 
peainaula,  and  conqueMd:the'.rich.{H:oyibce-o£  Giijarat  almost 
.without  a-bfalw.  .Anotbef>  CaptAin  Pcq>hami;Btop;raed  the  rock- 
fortreasof  Cwalior, iwhich  was,rcgarded  as  theikey  of  Hiadustan. 
.These.brilt)ant.suqc«aaf8at<^edfoct|he..diagraceoE:theconventLon 
.of  Wargooniin  lyt^,  whcftitheiMahrattas  dictated  terms  tOia 
Bombtiy.forfie^  but'theiwa,r'-sw».protractod:-uata,i7fe.  i  U  was 
then  closed' by.  the  .treaty  afi^albaj,  virfaich.pEacAiGqily.rv^tQfed 
^e.d'dtu^'.git^  ,'£a^aiuhtl)  Rao, 'the  E.ngUsh  daitnafit,  was  set 
.aai^;'GujsrAtj,wfla,rest0red«fttul  qnlyiSAlset4:e.|HBd.WB»e'0jl.bfr 
.SBiaU  iflAOdt  were-rfiuiaed  bM  t-bf^Etiglfs^.- 
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[UNDER  THE  COMPANY 


Mi<HiiwlillpWiirrrnHn*lltiKiihiitltoclculwlthaino»{ormldtble 
Piit'iiiy  tliRn  lh«  MHhrHtlK  runftKlprncy.  The  rt-cklii»  cunduct 
i>(  ilip  Miiilmit  xovrfnmftil  hiul  ruiuud  ihe  hontllily 
itiViw  '*'''  "'  "*''"''  ^'1  "f  Mywrc  unil  tit  iho  nimim  of  ihe 
Han  DaccHii,  ihe  1  wn  kI riin|{i<Kt  MuMulnikii  jHiweri  In  India, 

whi>  Hlli<ni|itprl  til  ilrnw  t  lie  MnlirmiKK  Into  an  alliance 
hiimIiiiI  iIiv  llrlliiili.  Thv  (llplomucy  »(  lln»tln|tii  won  ovor  the 
iiUiiin  nntl  tlip  MnhrnltK  mju  nf  Nmiiiuri  but  tho  army  ol  Hydci 
All  (I'll  llkii  H  lluimlcrlmlt  iiimii  the  lirltlKh  iiuwrwiuni  in  the 
('uriinlli'.  A  Ninmi  dHnihmnil  under  C'tiluncl  lluUlin  wai  cut 
Hi  )<li<r<>*  At  IVmniliakNiii,  ntiil  tlip  Mywire  cavalry  rtvaficd 
llip  t'nuntry  um'hoi'kixl  up  to  Ihv  wnlla  u(  Matlrai.  For  the 
M'i'itiMl  llnip  (he  IIciiraI  army,  illtnulatnl  by  the  energy  of 
MiiMlnHii,  imvml  thr  huotnir  ul  ihr  Hrlliih  name.  Sir  Eyre 
CiiiMti,  lh»  vlt'htr  of  WnnillwHiih,  waa  tumt  by  tea  to  relieve 
Mmlnta  with  nil  the  mon  and  money  avnllable,  while  Colonel 
IVHiaf  manhnl  nmlh  uvfrlaml  t»  uvtTBwi>  the  raja  of  Bcrar 
mill  iho  itiiiam,  Thv  war  wan  htilly  niniciiifd,  for  Sir  Eyre 
I'lHitii  wat  nuw  an  ultl  man,  an<t  llip  Myaorv  army  wb*  well- 
dUi  l|>l(nt>il  am)  ri)uttH^i  und  alMt  akilfully  handlirU  by  llyder 
nmt  liU  Niin  Tiii|ttHi,  llydvr  tlinl  In  17HJ,  nml  [utan  wna  tinally 
tnHvlutlnl  with  'lit>|HK)  In  17^4,  on  (bebuiaufa  mutual  rostitu- 
iltin  til  all  ntit(|UtiHtii. 

ll  wrt«  Warwn  tUntlnft*'*  mcrll  to  o^|mn)a■^  the  rmpirr  which 
V'Kvv  ioumlml,  Ik  wnn  x>ivr>rniir  w  ■rvvemnrip'ncral  tot  thir- 
fff^f-  tn'ii  .I'vvr*.  a  bviiiirr  itcrliHl  than  any  of  his  aun-euors. 
MiM  Uurlnit  that  ilmr the llriiiiihliwt  thrAmrTkau<.Mlonira, 

•MJjH  hM\  ti»  liMlla  thrir  roimtatiun  »twnlUy  roae  to  its 
]J*JJT  hliibml  )»ttih,  WiiWn  a  j-wr  HaUtikfs  wai  sui-xtvlwl 
by  \.\w,i  i'ornwHllia,  1h«  tir«  Knirtlah  nobleman  of 
MHlt  who  uiuWrttMli  thr  «Hlit>  of  ji^Yntorntencral.  Ha  rule 
l«»lwl  (Mtw  »:!'^  to  ij\».t,  and  i»  itWbrat**)  (.«■  two  evtni*— ibe 
ittti\Htwii\>n  ol  tlw  iMHitwiwnl  seltlenwM  into  Benfal  and  Ihe 
w>M)hl  M>  w>iw  war.  I(  the  IVwiulaikkna  *rf  the  »\-stem  of  civil 
ailminiMtwiHtn  wttr  l«i\l  by  HaMinirt,  the  *u|w«Mmrturr  ww 
inv\'tisl  bv  l\4nvittlli».  ll  w«»  hr  wht>  6rM  (-nlTxtHt^l  ctiroinid 
iuii»slH'«M4(  to  Kutwtvana,  anO  estahK*h<Nt  th*  Nb«n«it  Sadr 
Aslittat.  \M  aiHH'lUtv  t»«n  i4  t'Tfrnioa)  jx^itt-vturr.  at  t.'ftlcutta: 
«h\Im  <h««hv«h«k»t'^^Hr«l«vl  thl^f\uH'til>Kl>ot'«'1tlWloralHi  judtpr. 
I'W  it\«iiriu  ihtt*  or)E«nl»<d  in  HMt|«t  was  aftirftnirdt  ext<«\Wd 
nv  M*vlia»  •«»!  W\M«bnj\  whra  lb****"  |wn»*rivv»w  also  »v>]ait«^ 
tv>rtt\4>al  »»v\iy^iv,  Hm  thv  avbiex-y-Kwwt  nvixM  fanulwrK 
aM■>H'«N1<^l  viAh  iW  iMM*  tM'  <\^mwaSi»  fa  tbe  )vnnanr»l  miiIi^ 
wiiH«  \«t  ihrUkkdtirx'VMurvil  Hco^t.  Vi*i\»ib>stm*tWi»v«(»»e 
tK«d  K-vHt  t\vlk\'ml  iwvtty  wHv^  avwwhns  lt>  thr  (4d  Mt.<(Mt 
nVxH-w*.  v,» ■»*'»**»,*,  \t»  fkt\>r<nnHiii  tarnKTs.  wVnnc  v^vt 
<iIwn«.^«  l*«hh>l  i\*  (vsviMr  W«vt«*r»\  ww*  irv\»(P>iiol «»  baxSiif: 
A  I'^Nt  ^^l  jK«w  ».'*»  tv*  \\J\n'*  iV  rfWAtuir  t^.>«t  the  JKtoal 
v-^tUi>  .tKvi.     tiwi  M\v  )>*tttvt)>.k'  vM  «!!W«sMiew<  e\«4«U,  jiod  the 

,t»«HvK!l>|  av'tHM^'vX  ONitlivd  X*>*fvt  piNiliv'  !'»*'*•  >X«T  Iv^  >«B. 
t(.«^.  '.^i>  Wvt  tSv  Nf'MUltv'*  tM  SNtUI^Sat^  ttf«.«^  1^»MM.'M~V$. 

*i'v,  '^^^^  abi»k'4K\t  W  o*Sm  ^•^■.;^>«^  a$JiiF»  w  MJi:e  i*  *.'*'  wsm, 
vVtk^'NtKsk'hexrrttuiV'  S«v<t  kiM<t.«\'.  w  *ttwi.-ooe- *» *vx;;»«« 

»t*i*v-*i\l  wu-  »•*  ;V'  K;,a*v\  t>!«*v«<  v-iii  ;!i«-  v>t»wt  kuni. 
Hav.'  -^V  jjivji;  M\<t;  ^-W4\««  (S.-  ^tWN^t  ,1  i^^  A^^-cy  tW 
a-x,  ,^  JhN\s.\i,\-  a  ^  .-^  .i.x-tt  ,>«  sW  j<*;c  A'a-J,:^;  -a  w*pK-::>f. 
fV^rtts"  w*  *v\v*fitK*ST.'J  «s.s'  ^.'•  ;V*-;:.S*'.x's  a:  fc.vrt*, 

\i^.-v.  c*;.^   N.x^s.'*  ,'.  si^-wtvv  ^^  \xf,  ;>  ;V  >.'«•.  ha.t  •::i 

!  S'  .-v  -^  *  fc*  iLft.^  X\-«  .■v,-if»f  >*  VtStr  *-fC  1^  3v"«  ilwt  ■m'KC 
•,s,V^  »Xv  ».w-  <VW  >\   ^-.vivnvC  -J^  »  fca.  »iK-  S.-Vt  -MO  Jl  ;K  TUsSC 

V    I--S1.  ,V -fcv   i>K»,M.  •,vv.:*;t.\>  .'"(vvt.r.A,  Jv,   a  :-<;■<  was 


John  Shore,  afterwords  Lord  Teignmouth,  whose  knowledge 
ol  the  country  wai  unsurpaHcd  by  th&i  of  uiy  civilian  of  hij 
time.  Shore  would  have  proceeded  nwrc  cautioudy  than 
Cornwallia'a  preconceived  idea  ol  a  proprietary  body  and  the 
court  of  directors'  haste  after  fixity  permitted. 

The  second  Mysore  War  of  1790-92  is  noteworthy  oa  two 
account b:  Lord  Cornwallis,  the  governor-gsneml,  led  the 
British  army  in  person,  with  a  pomp  and  laviahneas  of 
supplies  that  recalled  the  campaigns  of  Aurangceb;  ^*"* 
and  the  two  great  native  powers,  the  nieam  of  the  w^T* 
Dcccan  and  the  Mahratta  confederacy,  co-operated 
as  allies  of  the  British.  In  the  result,  Tippoo  Sultan  submitted 
when  Lord  Cornwallis  had  commenced  to  beleaguer  his  capitaL 
lie  agreed  to  yield  one-half  of  his  dominions  to  be  divided  uncHig 
the  allies,  and  to  pay  three  millions  sterling  towards  the  cost  of 
the  war.  Those  conditions  he  fulfilled,  but  ever  afterwards  he 
burned  to  be  revenged  upon  his  conquerora. 

The  period  of  Sir  John  Shore's  ruie  as  govemoE-general,  ttom 
l^Qi  to  1798,  waa  uneventful.  In  1 798  Lord  MMningtcm,  betta 
known  as  the  marquis  Wellesley,  arrived  in  India,  j^^^,^ 
already  inspired  with  imperial  projects  that  were 
destined  to  change  the  map  of  the  country.  Moniington  was 
the  friend  and  favourite  of  Pitt,  from  whom  he  is  thought  to 
have  derived  the  comprehensiveness  of  hs  political  vision  and 
his  antipathy  to  the  French  name.  From  the  first  be  bud  down 
aa  his  guiding  principle  that  the  British  must  be  the  one  para- 
mmint  power  in  the  peninsula,  and  that  the  native  princca 
could  onl.v  retain  the  insignia  of  sovcreigDty  by  surrendering 
t  he  substance  of  indqtcndcnce.  The  subsn]uent  pnlitiryl  histofy 
of  India  has  been  but  the  gtadoal  dcvekipinCBt  of  this  p^ky, 
which  recei\-ed  its  finwKing  touch  when  Queen  Vktotia  was 
proclaimed  empress  of  India  in  1877. 

To  frustrate  the  possibility  ct  a  FitiK^  inroicHi  tt  ladsa. 
led  by  Napoleon  in  person,  was  tke  govaning  idea  of  Wdksley's 
foreign  policy:  for  Fnnce  at  tUs  time,  and  for  aaay 
>-«ais  lat».  fiHcd  the  place  afteiwmida  occnpied  by  i^_t 
Russia  in  the  imaginatioB  of  British  SatesBMn.  Nor  ^^m». 
wms  the  pussibUitT  so  reniote  as  nu^t  now  be  thoo^t. 
French  refciBcnis  guarded  and  ovnawed  tbcaiiamflf  HydcnhML 
T^  aoUkfs  of  Stmttia.  the  nifitar^-  had  of  the  Uahrmua 
ronJedency.  weic  disciplined  and  kd  by  ¥w^m^  aidvoitutcs. 
TipfMM  Sultan  ranicdona  secret  caiiu|>ondeace«iUi  the  Fiend 
directorate,  and  alknted  a  tne  trf  liborty  vo  be  pbntcd  in  his 
fkMninioitt.  Tlie  btands  of  Mavriiios  and  BoHbon  afftviled  « 
ciMBvnneM  kaU-wwy  house  both  for  Fnnck  intiijnc  and  fiw 
ikw  assemhhaf  oi  a  hot^iBe  etpediuoii.  Above  all.  Napoleaw 
Bwonapane  w«s  ibni  in  Eg^pt-  <fccKmins  at  the  conqncsu  «f 
Atnankr:  and  no  man  knew  w  skat  direniMi  he  v^i  tun 
kt»  Utbena  uDcixK;aered  levins.  Wdkaiew  nst  xiidnascd 
hia»ivb~  :o  the  ""»"  vfaere  U>  poiky  picraikd  vkhoot  m 
>99Pfta;k<n.  rVFivwchb*;:Abaasatiiniaafand w 
and  the  w*:ie:  boni^i  hir^cxU  br  neair  not  i»  take  ai 
:r::ohsscrvke«icbt.'u:  ibewaseai  01  tkeBriceh^ 
a  >.'ii:s«  k:x«  c^xvieij  in  every  ce^sikwxd:  enroid  Kt»«:ix 
{Mtive  pifwvrs.  NexT.  ibe  vWw  wn^:  «■  Wo^esser's  sodvsvb 
w«$  ii^TTsni  ap&ixK  Ti^wtx  vbtxa  Conr^^  Lac  defeoreii  i^ 
SH.'C  $;;A>i;;3ed.  Kk  i:i;:7je»  «i:h  cheFreKh  ««i«  lojl  r^-c. 
arvi  if  w*s  fives  «;  vcwn^isny  <>  fcfhemg  to  ikc  k*  its- 
»^:jjy  s>-scefiv    i^  b^  rerass.  «*r  . --   -    - 


jvfswa  asxi  «a^^h  o««t  :be  a-iesk  oc  e-seccs.  l%*  hrjssk  »r3cy 
3T.i:v:l<e<e  *«;»  Uxswe  hv-cr  U*ns.  iiL-o»«cpaii:»c  rr  z  o*ccaK9c 
-.:UM  tW  y.BSTK  .^Shtitfr  1 
rxvvw^  j;^t<e'  tftfecji^  »£  a  » 

jjrj  ^^<e'Jl^tlp«:AaI.  Asii.  wien  ius  o^mi.  w3*  sc,i  luws.   ias 

»»  r<wK  «*  pw»:,'»  :zTrccaein£  : 
-■acc^tns  -V  ^^.i^a;r4rA3t.  wx«A  ■ 
«j»i  XT  *«-l<rstfv  A3  Ireo 

*3   iWAs;  >Mris«ica:-.-.»  jc  111!  l^aiia.  a^K.  wswa  txyvsAJu 
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had  atthroned,  while  the  rest  was  partitioned  between  the 
nizam  and' the  British.  At  about  the  same  time  the  province 
of  the  Carnatic,  Or  all  that  Iflrge  portion  of  southern  India  ruled 
by, the  nawab  of  Arcot,  and  also  the  principality  of  Tanjore, 
*rere  placed  under  direct  IBritish  adtaiiustratioit,  thus  constituting 
the  MadMS  presidency  almost^  as  it  has  existed  to  the  present 
day. 

The  Mahi^nas  had  bWil  the  nominat  alliea  of  the  British  in 
both  thdr  wars  wfth  Tippoo,  hut  they  had  wevcr  given  ^tive 
Wan  wlih  assistance,  nor  were  thiy  secured  to  thfc  Britirii  aide 
sinMia  as  the  nisiin  now  was.  The-Mahralta  pow«r8  at  this 
«»*  time  Wefe  five  itiinOTnber.     The  recognised  head  of 

'*^**''  ■  the  confederacy  Was'the  [»eshwaof  Pooha,  who  ruled 
the  UUonilLtry  of  tlit  Western  Ghats,  the  cracDe  of  the  MabraCta 
race,  ■  The  fertile  province  oiF  Gujarat  was  annually  harried  by 
thti'bots^m^n  of  the  gac^L'^tar  of  Baroda.  In  central  India  two 
military  'leaden,  Sindhia  of  Gwalior  and  Rolkar  of  Indore, 
alternatety  held  the  prfeJeminenc)'.  Towards  the  cast  the 
Bhorfflla  raja  of-  Nafepur  reigtled  from  Berar  to  the  coast  of 
Oriisa.  WetlesHy  tried  '  assiduoiisly  to  bring  these  several 
Mahratta  powers  li'ithin  thenetof  hiAsubsidiary  system.  At  last, 
in  l8oa,  theneccssides  of  the'pidsliwa,  who  had  b^n  defeated  by 
Holkar,  and  driven  as  a  fugitive  into  British  ttrritory,  induced 
liini  t6  sign  the  treaty  oP  Basseiii,  by  which  he  pledged  himself 
to  h»ld  'CMnmtmiCatioiis  With  no  othsr  power,  European  or 
n»Uyfi.iand  reded  territory  id  the  maintenance  of  a  anhsidtery 
force.  This  greatly  extended  the  British  territorial  influence 
in  westei'n  India;  l«it  ted  dfrectty  to  the  second  Mahratta  war, 
for  neither  Sindhia  nor  t%e  raja  of  Negpur  would  tolerate  this 
abandonment  of  Uahrtitta  i&dependence.  The  campaigns  that 
followed  are  perhaps  the  most  glorious  in  the  history  of  the 
British  aims  in  India.  'Hie  general  plan  and  the  adequate 
provision  of  resources  Were  due  to  the  marquis  WfeHesfey,  as 
also  the  indomitable  spirit  that  could  not  anticipate  defeat. 
The  armies  were  led  by  General  Arthut  Wellesley  (afteiVards 
dnke  of  Wellington)  attd"  General  (afterwards  Lord)  Lake. 
Wd(e«l^  operated  in  the  Deccftn^  where,  in  a  few  short  months, 
he  wttn  the  decisive  victories  of  Assaye' and  AiKanni.  Lake's 
campaign  in  Hindustan  wits'  no  les^  brilliant,  though  it  hafi 
received  less  notice  from  historians.  '  He  won  pitched  battles 
at  Abgarh'and  Laswari,  and  captured  the  cities  of  Delhi  and 
Agra,  thus  scittering  the  French  troops- Of  Sindhia;  and  at  the 
same  time  coming  forward  a^  thechatnpfan  of  the  Mogutemperor 
in  his  het'editary  capital,  fifefore  the  year  1803  was  out,  both 
Shldhia  and  the  Bhonsia  raja  wefeglAd  tosue  for'peace.  Sindhia 
ceded'  all  claimls  to  the  territory  north  of  the  Jumna,  and  left 
the'  btind  old  empMvr  Shah  Alam  once  more  under  British 
ptotettion.  The  Bhonsla  raja  forfeited  Orissa  to  the  English, 
whs' hild<  already  occupied  it  iHith  a  flying  column,  and  Berar  to 
thf<nfi»m,  who'gained  afresh  addition  by  every  act  (rf  complais- 
ance to  the  British  government.  He  freebooter,  Jaswant  Rao 
Holkar,  aldne  ranained  in  the  field,  supporting  his  troops  by 
ravages  through  Malwa  andRajputana.  The  concluding  years 
fl£  ,WeIlesIey's  mie  were'  occupied  with  a  series  of  operations 
against  Holkar,  which  fotbu^t  an  credit  to  the  Briti^  name. 
The  dJsasSrous  retreat  trf  Cdonel  Hoitson- through  Central  India 
(1804)  recalled  memories  of  the  convention  of  Wargaum,  and  of 
the  destruciioo  of  Colonel  Baillie's  fOrCe  bj-  Hyder  Alf.  The 
repulse  <A  Lake  fn  person  at  the  siege  of  BharaVpur  (Bburtpore) 
(tSo^)  ismbmorabletas  an  instance  of  a  British  army  in  India 
having  to  turn  back  with  it^  Abject  unacComf^shed. ' 

The  am  Intious  policy  and  the  continuoos  wars  of  Lord  Wellesley 
exhausted  the  patience  of  the  court  of  directors  at  home.  In 
BwHow.  iS^^I-^fdCoriiwalHs-waEsent  out  as  governOr-'general 
!a  second  time,  with  instruciioi^  to  bring  abdut  peace 
at  atiy-  (Kfce,  while  Holkar  was  still  unsubdued,  and  Sindhia 
was'  threatening  a  fresh  -war.  But  Conttrallis  was  now  an  old 
man  und  broken  down  in  health.  Travelling  up  to  the  north- 
west during  the  rainy  geasenj  he  saik  and  died  it  Oharipur, 
before  he  had  been  ten  weeks  in  the  country.  Hisimmediate 
successor  was  Sir  Otargt  Barlow,  a-dvil  servant  of  ihe  company, 
who,  as  a  tecum  Uhms,  had  no  alternative  but  to  carry  out 
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faithfully  the  orders  of  his  employers.  He  is  charged  with 
being,  under  these  ordws,  the  only  govemor-gener^  who 
diminished  the  area  of  British  territory,  and  with  violating 
engagements  by  abandoning  the  Rajput  chiefs  to  the  tender 
mercies  of  Holkar  aitd  Sindhia.  During  his  administration  also 
occorred  the  mutiny  (rf  the  Madras  sepoys  at  Vellore,  which, 
though  promptly  suppressed,  sent  a  shock  of  insecurity  through 
the  empire. 

Lord  Minto,  governor-general  from  1807  to  1813,  consolidated 
the  conquests  which  Wellesley  had  acquired.  His  only  military 
exploits  were  the  occupation  of  the  island  of  Mauritius,  and  the 
conquest  of  Java  by  an  expedition  which  he  accompanied  in 
person.  Theconditionofcenttallndia  continued  tobe  disturbed, 
but  Lc«d  IvHnto  siicCeeded  In  [^eventing  any  violent  outtoeaks 
without  himself  having'  recourse  to  the  sword.  "Hie  company 
had  ordered  him  to  follow  apollcy  of  aon-4ntervention,  and  he 
managed  to  obey  hie  orders  without  injuring  the  prestige  of  the 
Brirish  name.  In  his  time  the  Indian  government  first  opened 
relations  with  a  new  set  of  foreign  powem  by  sending  embassies 
to  the  Punjab,  to  Afghanistan  and  to  Perna.  The  ambassadors 
were  all  trained  in  the  school  of  Wellesley,  and  formed  perhaps 
the  most  itiubtrious  trio  of  "  piditicals  "  that  the  Indian  service 
has  produced.  Sir  Charles  Metcalfe  was  the  envoy  to  the  court 
<^  Ran  jit  Singh  at  Lahore;  Mountstuart  Elphinstone  met  the 
shah  of  Afghanistan  at  PeshaWar;  and  Sir  John  Malcolm  was 
despatched  to  Peroa.  If  it  caBnot  be  said  that  any  of  these 
missions  were  fruitful  in  permanent  results,  at  least  they  intro- 
duced the  Eni^eh  to  a  new  set  of  diplomatic  relations,  and 
widened  the  sphere  of -their  influence. 

The  successor  of  Lord  Minto  was  Lord  Moira,  better  known 
as  the  marquis  of  Hastings,  who  governed  India  for  the  long 
period  of  nine  years,  from  1814  to  1833.  TMs  period  n,,^hM 
was  marked  by  two  wars  of  the  first  magnitude,  the  ^,„_ 
campaigns  against  the  Gurkhas  of  Nepal,  and  the  third 
and  last  Mahratta  War.  The  Gurkhas,  the  present  ruling  race 
in  Nepal,  are  Hindu  immigranu  who  claim  a  Rajput  origin. 
Their  sovereignty  dates  only  from  1767,  in  which  year  they  over- 
ran the  valley  of  Hatmabdn,  arid  gradualty  extended  their 
power  over  all  the  hills  aUd  vallejrs  of  Nepal.  Organized  upon 
a  sort  of  military  and  feudal  basis,  th^r  soon  became  a  terror 
to  all  their  neighbours,  marching  east  into  Sikkim,  west  into 
Kumaon,  and  south  into  the  Gatlgetic  plains.  In  the  last  quarter 
their  victims  were  British  subjects,  and  at  last  it  became  im- 
peratively necessary  to  check  their  advance.  Sir  George  Barlow 
and  Lord  Mfnto  had  remonstrated  in  vain,  and  nothing  was 
left  to  Loni  Bfofra  but  to  take  up  arms.  The  campaign  of  1814 
was  little  short  of  disastrous.  After  overcoming  the  natural 
difficulties  of  a  malarious  cliiuate  and  predpitaus  hllls^  the 
sepoys  were  on  several  occa^ns  fairly  worsted  by  the  unexpected 
bravery  of  the  little  Gurkhas,  whose  heavy  knives  or  kukris 
dealt  terrible  execution.  But  in  1815  General  Ochtorlony,  who 
commanded  the  army  opraating  by  way  of  the  Sutlej,  stormed 
one  by  one  the  hiU  forts  which  still  stud  the  Himalayan  states 
now  under  the  Punjab  government,  and  compelled  the  Nepal 
darbaf  to  sue  for  peace:  In  the  following  yeax  the  same  general 
advanced  from  Patna  into  the  valley  of  Katmandu,  and  finally 
dictated  the  terms  which  had  before  been  rejected,  witlUn  a  few 
miles  of  the  capital.  By  the  treaty  of  Segauli,  which  defines 
the  English  relations  with  Nep^  to  the  present  day,  the  Gurkhas 
■withdrew  on  the  one  hand  from  Sikkim,  and  on  the  other  from 
those  lower  ranges  of  the  western  Himalayas  which  have  supplied 
the  health^ving  stations  of  Naini  Tal,  Mussoorie  and  Simla. 

Meanwhile  t^e  condition  of  central  India  was  every  year 
becoming  more  unsatisfactory.  Though  the  great  Mahratta 
chiefs  were  learning  to  live  rather  as  peaceful  princes 
than  as  leaders  of  predatory  bands,  the  example  of 
lawlessness  they  had  set  was  beilig  followed,  and  bettered  in 
the  following,  by  a  new  set  of  freebooters,  known  as  the  Pindaris. 
Aft  opposed  to  the^Mahrattas,  -who  were  at  least  a  nationality 
bound  by  some' tradltionB  of  a 'united  government,  the  Pindaris 
were  merely  irregular  soldiers,  cornesponding  most  nearly  to  the 
free  companies  of  medieval  Etuope.    Of  no  common  race  and 
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of  no  common  religion,  they  welcomed  U>  their  rajilu  the  outlaws 
ami  broken  tribes  of  all  India — Afghans,  MahraLtas  or  Jat^. 
Their  headquarters  were  in  Ualwa,  but  their  depredations  were 
not  confined  to  central  India.  In  bands,  sometimes  numbering 
a  few  faundieda,  sometimes  many  thousands,  they  rode  out  on 
their  forays  as  far  as  the  Coromandel  cooGt.  The  most  powerful 
of  the  Ftndari  captains,  Amii  Khan,  had  an  organized  army 
of  many  regiments,  and  several  batteries  of  cannon.  Two  oth^ 
leaders,  known  as  Chitu  and  Karim,  at  ooe  time  paid  a  ranaom 
10  Sindbia  of  £100,000.  To  suppress  the  Findari  hordes,  who 
were  supported  by  the  sympathy,  more  or  less  open,  of  all  the 
Mahratta  chiefs,  Lord  Uastingi  liSij)  collected  the  strongest 
Btittih  army  that  bad  been  seen  in  India,  numbering  nearly 
lio.ooo  men,  half  to  operate  from  the  north,  half  from  the  south. 
Sindhia  was  overawed,  and  remained  quiet.  Amir  Khan  con- 
sented Lo  disband  his  army,  on  condition  of  being  guaranteed 
the  possession  of  what  is  now  the  principality  of  Tonk.  The 
remaining  bodies  of  Pindaris  were  attacked  in  their  faomei, 
surrounded,  and  cut  to  pieoes.  £arim  threw  himself  upon  the 
mercy  of  the  conquerors.  Chitu  fled  to  the  jungles,  and  was 
killed  by  a  tiger. 

In  the  same  year  (1817)  as  that  in  which  the  Pindaris  were 
crushed,  and  almost  in  the  same  month  (November),  the  three 

great  Mahratta  powers  at  Poona,  Nagpur  and  Indore 
^UAntta  rose  against  the  English,  lite,  peshwa,  Baji  Rao, 
iVuf.  had  long  been  chafing  under  the  tenna  imposed  by  the 

treaty  of  Bassein  (iSoz),  and  the  subsequent  treaty 
of  Poona  (1817),  which  riveted  yet  closer  the  chains  of  dependence 
upon  the  paramount  power.  Elphinstone,  then  resident  at  his 
court,  foresaw  what  was  coming  and  ordered  up  a  European 
regiment  from  Bombay.  The  next  day  the  residency  was  burned 
down,  and  Kirkee  was  attacked  by  the  whole  army  of  the  peshwa. 
The  attack  was  bravely  repulsed,  and  the  peshwa  immediately 
fled  from  his  capital.  Almost  the  same  plot  was  enacted  at 
Nagpur,  where  (lie  honour  of  the  British  name  waa  saved  by 
the  sprays  wlio  defended  the  hill  of  Sitabaldi  against  enormous 
odds.  The  army  of  Holkor  was  defeated  in  the  following  month 
at  the  pitched  battle  of  Mehidpur.  All  open  resistance  was 
DOW  at  an  end.  Nothing  remained  but  to  follow  up  the  fugitives, 
and  determine  the  conditions  of  the  general  padfication.  In 
both  these  duties  Sir  John  Malcolm  played  a  prominent  parL 
The  pe^wa  himself  suirendered,  nod  vaa  permitted  to  reside 
at  Bithur,  near  Cawnpore,  on  a  pension  ot  £80,000  a- year.  His 
adapted  son  was  the  infamous  Nana  Sahib.  To  fill  the  peshwa's 
place  to  some  extent  at  the  hood  of  the  Mahratta  confederacy, 
theJineaJ  descendant  of  SivajiWAS  brought  forth  iliiom  obscurity, 
and  placed  upon  the  throno  of  Satara,.  .The  giwater  part  ^ 
the  peshwft's  domiiuons  was  ultimatsty '  incorporated  in  the 
Bombay  preadency,  while  the  nucleus  of  the  Central  Provinces 
was  formed  out  of  territory  taken  from  the  peahwa  aad  the 
raja  of  Nagpur.  An  infant  was  reoogtiized  as  the  heir  of  Holkar, 
and  a  second  infant  was  proclaimed  raja  of  Nagpur  under  British 
guardianship.  At  the  same  time  the  several  states  of  Rajpatona 
accq>ted  the  position  of  feudatories  of  the  paramount  power. 
The  map  of  India,  as  thus  drawn  by  Lord  Hastings,  remained 
substantially  unchanged  until  the  time  of  Lord.  Dolhousie..  But 
the  proudest  boast  of  L<»d  Hastings  and  Sir  John  Malcolm  waa, 
not  that  they  had  advanced  the  pomoefium,  but  that  they  had 
conferred  the  Uessings  of  peace  and  good  government  upon 
millions  who  had  suSered  unutterable  things  from  Mahratta 
and  Pindari  tyranny. 

The  marquis  of  Hastings  was  succeeded  by  Lord  Amherst, 
after  the  interval  of  a  few  months,  during  which  Mr  Adam, 

a  civil  servant,  acted  as  governor-general.  Lord 
fluimw  Amherst's  administration  lasted  for  five  years,  from 
W»r.  1833  to  1838.    Itisknowninbistory  by  twoprCHninent 

events,  the  first  Burmese  War  and  the  capture  of 
Bharatpur.  For  some  years  past  the  oorth-«ast  frontier  had 
been  disturbed  by  the  restlessness  of  the  Burmese.  The  suc- 
cessors of  Alompro,  after  having  subjugated  all  Burma,  and  over- 
run Assam,  which  was  then  an  independent  kingdom,  began 
a  series  of  encroachments  upon  British  territory  in  Bengal. 
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As  all  peaceful  proposals  were  soornfully  rejected,  Lord  Amherst 
was  compelled  to  declare  war  in  1824.  Little  military  glory 
could  be  gained  by  beating  the  Burmese,  who,  were  formidable 
only  from  the  pestilential  character  of  their  countiy.  ^One 
expedition  with  gunboats  proceeded  iq)  the  Brahmaputra  into 
Assam;  anoths  matched  by  land  through  Cbittagong  into 
Arakon,  for  the  Bengal  sepoys  refused  to  go  by  sea;  a  third, 
and  the  strongest,  sailed  from  Madras  direct  to  the  i^outh  of 
the  Irrawaddy.  The  war  was  protracted  oyer  two  years.  At 
last,  af tec  the  toss  of  about  20,000  liv^  ^nd  an  en>enditure 
of  £14,000,000,  the  king  of  Ava  consented  to  sign  the. treaty 
of  YandatHi,  by  which  he  abando^ed  all  dai^  to  Assam,  and 
ceded  the  provinces  of  Arakan  and  Teoasaerinij  whicb-were 
already  in  the  military  occupation  of  Ok  British.-  He  retained 
all  the  valley  of  the  Irrawaddy,  down  to  the  sea  at  Riongoon. 
The  capture  of  Bharatpur  in  central  India  by  Lc«d  Cc^nheimere 
in  1826  wiped  out  the  repulse  which  Lord  Lake  had  ceceived 
before  that  city  in  January  1805.  A  disputed  succession  necessi- 
tated British  intervention.  Artillery  could  note  little  vnprfpsion 
upon  the  massive  wails  of  mud,  but  at  last  a  breach  was  effected 
by  mining,  and  the  city  was  taken  by  storm,  thus  losing  its 
general  reputation  throughout  India  for  iiopiegaaiiility,  which 
had  threatened  to  becoiqe  a  political  danger. 

The  next  goveroor-general  was  Lord  William  Bentinck, 
who  hod  been  govexnor  of  Madras  twenty  .years  eariier  at  the 
time  of  the  mutiny  of  Vellore.  His  seven  years'  rule  o,aamtk. 
(from  1838  to  1835)  is  not  signalized  by  any  of  those 
victories  or  extensions  of  territory  by  which  chroniclers  delight 
to  meaaure  the  growth  of  empire.  But  it  forms  an  epoch  iq 
administrative  reform,  and  in  the  benign  process  by  which 
the  hearts  of  a  subject  papulation  are  won  over  to  venerate  as 
well  as  obey  their  alien  rulers.  The  modem  history  of  the 
British  in  India,  as  benevolent  administrators  ruling  the  counti^ 
with  an  eye  to  the  good  of  the  natives,  may  be  said  to  bt%in 
with  Lord  William  Bentinck.  According  to  the  inscription  upon 
his  statue  at  Calcutta,  from  thepenof  Macaulay:  "  H£  aholi^ted 
cruel  rites;  he  effaced  humUiating  distinctions;  he  gave  hberty 
to  the  expression  of  public  opiaion;  bis  constant  study  it  was 
to  elevate  the  intellectual  and'tnoraJ  character , of  the  nations 
committed  to  his  charge."  His  first  care  on  a^rrival  in  India 
was  to  restore  equilibrium  to  the  finances,  which  were  totteriqg 
under  the  burden  imposed,  upon  them  by  the  Bun«e$e.Wa;. 
This  he  ,  ejected  by  re4ujctioiis  in  permanent  eiv^diture. 
Amounting  in  the  aggregate  to  li  millioii&  sterhog,  as  weU 
as  by  augmenting  the  levenue  from  land  that  M»d  sMaped 
assessment,  and  from  tbe  opium  of  Molwa..  Heialso  ;wid^ed 
the; gates  by  which  educated  natives  coul^  entei, .the,  service 
of  the  company..  Some  of  these  reforms  were  detasteful  to  the 
covenanted  service  and  to  the  officers  ol  the  anniy,  but  Lord 
William,  was  always  staunchly  stipported. by  the«ourt  of  directors 
and  by  the  Whig  cninistry  at  home. 

His  two  most  memorable,  acts  ajee  the  ahoUtion  of  spttet 
and  the  sut^iression  of  the  Thugs.  At  the  dlstancB  of.  time 
it  is  difiicult  to  realize  thei  d^ee  to  which  th^e  s^mh. 
two  bacbarous  practices  had  corrupced  the  social, 
system  of  the  Hindus.  European  research  has  cleaiily  proved 
that  the  text  in  the  Vedas  adduced  to  authcHiae  the.immolatioti 
of  widows  was  a  wilful  mistrandJatioo.  But  the  practice  had 
been  engrained  in  Hindu  opinion  by  the  authority  of  centuries, 
and  had  acquired  tlui  sanctity  of  a  religious  rite.  The.emperor 
Akbar  is  said  to  have  prohibited  it  by  law,  but  the.  early  Briti^ 
rulers  djd  not  dare  so  far  to  violate  the  religious  customs  of  :the 
people.  In  the  year  1817  no  fewer  than  seven  hundred  widows 
are  said  to  have  been  burned  olive  in  the  Bengal  presidency 
alone.  To  this  day  the  most  holy  spots  of  Hindu  pilgrimage 
are  thickly  dotted  with  little  white  pillars,  each  commemorating 
asuttee.  In  the  teeth  of  strenuous  oppositioa.  from  both 
Europeans  and  natives.  Lord  William  carried  the  regulation  in 
council  on  the  4th  of  December  rSag,  by  which  all  ^iho  abetted 
suttee  wtre  declared  guilty  of  "  culpable  bomioidej"  The 
honour  of  suppressing  Thuggism  must  be  shared  between  Lord 
William  and  Captain  Sleeman.     Thuggism  waa_i$n,  afanomal 
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excrescence  upon  Hinduism,  in  so  far  as  the  bands  of  secret 
assassins  were  sworn  together  by  an  oath  based  on  the  rites  of 
the  bloody  goddess  Kali.  Between  i8a6  and  1835  as  many  as 
1563  Thugs  were  apprehended  in  different  parts  of  British  India, 
and  by  the  evidence  of  approvers  the  motal  plague  spot  was" 
gradually  stamped  out. 

Two  other  historical  events  are  connected  with  the  admini' 
stration  of  Lord  William  Bentinck.  In  1833  the  chartci'  of  the 
East  India  Company  was  renewed  for  twenty  years,  but  only 
upon  the  terms  that  it  should  abandon  its  trade  and  permit 
Europeans  to  settle  freely  in  the  country.  At  the  same  time 
a  legal  or  fourth  member  was  added  to  the  governor-general's 
council,  who  might  not  be  a  servant  of  the  company,  and  a 
commission  was  appointed  to  revise  and  codify  the  law, 
MacauLay  was  the  first  legal  member  of  council,  and  the  first 
president  of  the  law  commission.  In  1830  it  was  foimd  necessary 
to  take  the  state  of  Mysore  under  Sritish  administration,  where 
it  continued  until  1881,  when  it  was  restored  to  native  rule; 
and  in  1834  the  frantic  misrule  of  the  raja  of  Coorg  brought 
on  a  short  and  sharp  war.  The  raja  was  permitted  to  retire 
to  Benares,  and  the  brave  and  proud  inhabitants  of  that 
mountainous  little  territory  decided  to  place  themselves  under 
the  rule  of  the  company;  so  that  the  only  annexation  effected 
by  Loid  William  Bentinck  was  "  in  consideration  of  the  un- 
animous wish  of  the  people." 

Sir  Charles  (afterwards  Lord)  Metcalfe  succeeded  Lord  William 
as  senior  member  of  council.  His  short  term  of  office  b  memor- 
able for  the  measure  which  his  predecessor  had  initiated, 
but  which  be  willingly  carried  into  execution,  for 
giving  entire  liberty  to  the  press.  Pubhc  opinion  in  India, 
as  well  as  the  express  wish  of  the  court  of  directors  at  home, 
pointed  to  Metcalfe  as  the  most  fit  person  to  cany  out  the  policy 
of  Bentinck,  not  provisionally,  but  as  governor-general  for  a 
full  term.  Party  exigencies,  however,  led  to  the  appointment 
of  Lord  Auckland.  From  that  daW  commences  a  new  era  of 
war  and  conquest,  which  may  be  said  to  have  lasted  for  twenty 
years.  All  looked  peaceful  until  Lord  Auckland,  prompted 
by  hfs  evil  genius,  attempted  by  force  to  place  Shah  Shuja  upon 
the  throne  of  Kabul,  an  attempt  which  ended  in  gross  mis- 
management and  the  annihilation  of  the  British  garrison  in 
that  city.  The  disaster  in  Afghanistan  was  quickly  followed 
by  the  conquest  of  Sind,  the  two  wars  in  the  Punjab,  the  second 
Burmese  War,  and  last  of  all  the  Mutiny. 

The  attention  of  the  Briti^  government  had  been  diiected 
to  Afghan  afiairs  ever  since  the  time  of  Sir  John  Shore,  who 
feared  that  Zaman  Shah,  then  holding  his  court  at 
J^JrJ^  Lahore,  mig^t  follow  in  the  path  of  Ahmed  Shah, 
t^T^  and  overrun  Hindustan.  The  growth  of  the  powerful 
Sikh  kingdom  of  Ranjit  Singh  effectually  dispelled 
any  such  alarms  for  the  future.  Subsequently,  in  i8og,  while 
a  French  invasion  of  India  was  still  a  possibility  to  be  guarded 
against,  Mountstuari  Elphinstcme  was  sent  by  Lord  Mintoon 
a  mission  to  SJiab  Shuja  to  form  a  defen^ve  alliance.  Before 
the  year  was  out  Shah  Shuja  had  been  driven  into  exile,  and  a 
third  brother,  Mahmud  Shah,  was  on  the  throne.  In  1837, 
when  the  curtain  rises  upon  the  drama  of  British  interference 
in  Afghanistan,  the  usurper,  Dost  Mahommed  Barakzai,  was 
firmly  established  at  Kabul  His  great  ambition  was  to  recover 
Peshawar  from  the  Sikhs;  and  when  Captain  Alexander  Bumes 
arrived  on  a  mission  from  Lord  Auckland,  with  the  ostensible 
object  of  opening  trade,  the  Dost  was  willing  to  promise  every- 
thing, if  only  be  could  get  Peshawar.  But  Lord  Auckland 
had  another  and  more  important  object  in  view.  At  this  time 
the  Russians  were  advancing  rapidly  in  Central  Asia,  and  a 
Persian  array,  not  without  Russian  support,  was  besieging 
Herat,  the  traditional  bulwark  of  Afghanistan  on  the  east.  A 
Russian  envoy  was  at  Kabul  at  the  same  time  as  Bumes.  The 
latter  was  unable  to  satisfy  the  demands  of  Dost  Mahommed 
in  the  matter  of  Peshawar,  and  returned  to  India  unsuccessful. 
Lord  Auckland  forthwith  resolved  upon  the  hazardous  plan  of 
placing  a  more  subservient  ruler  upon  the  throne  of  K^ul. 
Shah  Shuja,  now  in  exile  at  Ludhiana,  was  selected  for  the 


413 

purpose.  At  tiiis  time  both  the  Punjab  and  Sind  were  indt^wndent 
kingdoms.  Sind  was  the  less  powerful  of  the  two,  and,  tbet<foie, 
a  British  army  escorting  Shah  Shuja  made  its  way  by  that 
route  to  enter  Afghanistan  through  the  Bolan  Pass.  Kaulahai 
surrendered,  Ghazni  was  takai  by  storm.  Dost  Mahommed 
fed  across  the  Hindu  Kush,  and  Shah  Shuja  was  triumphantly 
led  into  the  Bala  Hissar  at  Kabul  in  August  1639.  During 
the  two  years  that  followed  Afghanistan  remained  in  the  military 
occupation  of  the  British.  The  catastrophe  occurred  in  Novonber 
1841,  when  Sir  Alexander  Bumes  was  assassinated  in  the  city 
of  Kabul.  The  troops  in  the  cantonments  were  then  under  the 
command  of  General  Elphinstone  (not  to  be  confounded  with 
the  civilian  Mountstuart  Elphinstone),  with  Sir  William 
Maoiaghten  as  chief  political  adviser.  Elphinstone  was  an  old 
man,  unequal  to  the  responsibilities  of  the  position.  Macoeghten 
was  treacherously  murdered  at  an  interview  with  the  Afghan 
chief,  Akbar  Khan,  eldest  son  of  Dost  Mahommed.  After 
lingering  in  their  cantonments  for  two  months,  the  British  army 
set  off  in  the  depth  of  winter  to  find  its  way  back  to  India 
through  the  passes.  When  they  started  they  numbered  4000 
fighting  men,  with  r2,ooo  camp  followers.  A  single  survivor, 
Dr  Brydon,  reached  the  friendly  walls  of  Jalalabad,  where 
General  Sale  was  gallantly  holding  out.  The  rest  perished  in 
the  defiles  of  Khurd  Kabul  and  Jagdalak,  either  from  the 
knives  and  matchlocks  of  the  Afghans  01  from  the  eSects  of 
cold.  ,  A  few  prisoners,  mostly  women,  children  and  officers, 
were  considerately  treated  by  the  orders  of  Akbar  Khan.  (See 
Afghanistan.) 

Within  a  month  after  the  news  reached  Calcutta,  Lord  Auckland 
had  been  superseded  by  Lord  Ellenborough,  whose  first  impulse 
was  to  be  satisfied  with  drawing  off  in  safety  the  garrisons 
from  Kandahar  and  Jalalabad.  But  bolder  counsels  prevailed. 
General  Pollock,  who  was  marching  straight  through  the  Punjab 
to  relieve  General  Sale,  was  ordered  to  penetrate  to  Kabul, 
while  General  Nott  was  only  too  glad  not  to  be  forbidden  to 
retire  from  Kandahar  through  Kabul.  After  a  good  deal  of 
fighting,  the  two  British  forces  met  at  their  qommon  destination 
in  September  1842.  The  great  bazar  at  Kabul  was  blown  up 
with  gunpowder  to  fix  a  stigma  upon  the  city;  the  pi;isQners 
were  recovered;  and  all  marched  back  to  India,  leaving  post 
Uabommed  to  take  undisputed  possession  of  his  throne.  The 
drama  dosed  with  a  bombasdc  proclamation  from  Lord  Btten- 
borough,  who  had  caused  the  gates  froin  the  tomb  of  Ma^tViiid 
of  Ghazni  to  be  carried  back  as  a,  inemorial  of  "  Somnatfa 
revenged." 

Lord  Ellenborough,   who  loved   military  display,   had   his 
tastes  gratified  by  two  more  wars.    In  184,3  ^^^e  Mahonpimedaii 
rulers  of  Sind,  known  as  the  "  meers  "  or  amirs,  whose 
only  fault  was  that  they  woidd  not  surrender,  tbdr,  . 'J""*^'- 
independence,  were  croiied  by  Sir  Charles  Napier,     simt" 
The  victory  of  Meeanee,  in  which  3000  British  troops 
defeated  20,000  Baluchis,  is  perhaps  the  most  brilliant  fet^t  of 
arms  in  Indian  history;  but  an  honest  excuse  can  scaicely.be 
found  for  the  aimexation  of  the  country.     In  the  same  year 
a  disputed  succession  at  Gwalior,  fomented  by  feminine  intrigue, 
resulted  in  an  outbreak  of  the  overgrown  army  which   the 
Sindhia  family  had   been  allowed   to   maintain.     Peace  was 
restored  by  the  battles  of  Maharajpur  and  Punniar,  at  the  former 
of  which  Lord  Ellenborough  was  present  in  person. 

In  1844  Lord  Ellenborough  was  recalled  by  the  court  of 
directors,  who  differed  from  him  on  many  points  of  administra- 
tion, and  distrusted  his  erratic  genius.  He  was  ^ 
succeeded  by  Sir  Henry  (afterwards  Lord)  Hardinge,  ^/^  ^,^ 
who  had  served  through  the  Peninsular  War  and  had 
lost  a  hand  at  Ligny.  It  was  felt  on  all  sides  tbat  a  trial  of 
strength  between  the  British  and  the  Sikhs  was  at  hand.  (For 
the  origin  of  the  Sikh  power  see  Punjab.) 

Ranjit  Singh,  the  founder  of  the  Sikh  kingdom  in  the  Punjab', 
had  faithfully  fulfilled  all  his  obligations  towards  the  British. 
But  on  his  death  in  rSag  no  successor  was  left  to  curb  the 
ambition  of  the  Sikh  nationality. 

In  1845  the  kkalsa,  or  Sikh  army,  numbering  60,000  men  wiUi 
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150  ftum,  croNRcd  the  SutlcJ  and  invaded  British  territory. 
Sir  Hugh  Gouifh,  the  commander-in-chief,  together  with  the 
governor-general,  hurried  up  to  the  frontier.  Within  three 
wtvkn  four  pitched  battle*  were  fought,  at  Mudkf,  Ferozeshah, 
Aliwal  and  Sobraon.  The  British  loss  on  each  occasion  was 
heavy;  but  by  the  last  victory  the  Sikhs  were  fairly  driven  into 
and  arr(HM  tlie  Sutlej,  and  Lahore  surrendered  to  the  British. 
By  the  terms  of  peace  then  dictated  the  infant  son  of  Ranjit, 
Dhuleep  Singh,  was  recognized  as  raja;  the  Jullundur  Doab, 
or  tract  between  the  Sullej  and  the  Ravi,  was  annexed;  the 
Sfhh  army  was  limited  to  a  spedlied  number;  Major  Henry 
Lawrence  was  appointed  to  be  resident  at  Lahore;  and  a  British 
force  was  detailed  to  garrison  the  Punjab  for  a  period  of  eight 
years. 

Lord  Dathousie  succeeded  Lord  Hardinge,  and  his  eight  years' 
administration  (from  1848  to  1856]  was  more  pregnant  of  results 
than  that  of  any  governor-general  since  Wellesley. 
toMk.  Though  professedly  a  man  of  peace,  he  was  compelled 
to  fight  two  wars,  in  the  Punjab  and  in  Burma.  These 
both  ended  in  large  acquisitions  of  territory,  while  Nagpur,  Oudh 
and  several  minor  states  also  came  under  British  rule.  But 
Dathousle's  own  special  interest  lay  in  the  advancement  of  the 
mural  and  material  condition  of  the  country.  The  system 
of  admlnistrnlion  carried  out  in  the  conquered  Punjab  by  the 
two  Lawrences  and  their  assistants  is  probably  the  most  successful 
piwe  of  difficult  work  ever  accomplished  by  Englishmen.  Lower 
Burma  pro8pcre<l  under  their  rule  scarcely  less  than  the  Punjab. 
In  both  cases  Lord  Dalhousie  deserves  a  large  share  of  the 
credit.  No  branch  of  the  administration  escaped  his  reforming 
hand,  tic  founded  the  public  works  department,  to  pay  special 
ailmtlnn  to  roads  and  canals.  He  opened  the  Ganges  canal, 
slill  the  largest  work  of  the  kind  in  the  country,  and  he  turned 
the  sod  of  the  Arst  Indian  railway.  He  promoted  steam  com- 
munication with  England  via  the  Red  Sea,  and  introduced 
rhcnp  postage  and  the  electric  telegraph.  It  is  Lord  Dalhousie's 
misfortune  that  these  benefits  are  too  often  forgotten  in  the 
vivid  recollections  of  the  Mutiny,  which  avenged  his  policy  of 
annexation. 

Lord  Dalhousie  had  not  been  six  months  in  India  before  the 
second  Sikh  war  broke  out,    Two  British  officers  were  treacher- 

. ously  assassinated  at  Multon.    Unfortunately  Henry 

gm  ^^  Lawrence  was  at  home  on  sick  leave.  The  British 
army  was  not  ready  to  act  in  the  hot  season,  and, 
despite  the  single-handed  exertions  of  Lieutenant  (afterwards 
iiir  Herbert)  Edwardes,  this  outbreak  of  fanaticism  led  to  a 
ircnrral  rising.  The  Wu/ni  army  again  came  together,  and 
more  than  once  fought  on  even  terms  with  the  British.  On  the  fatal 
field  of  Chilli  an  walla,  which  pntriotism  prefers  to  call  a  drawn 
battle,  the  British  lost  1400  olhcers  and  men,  besides  four  guns 
and  the  coiouta  of  three  regiments.  Before  reinforcements  could 
come  out  from  England,  mth  Sir  Charles  Napier  as  commander- 
(n-chicf.  Lord  (lOUgh  had  restored  his  own  reputation  by  the 
CTwwntng  victory  of  Gujrot,  which  absolutely  destroj-ed  the  Sikh 
trniy.  Multan  had  preriously  fallen;  and  the  Afghan  horse 
under  Diwt  M.ihommed,  who  had  forgotten  their  hereditarj-  anti- 
pathy to  the  Sikhs  in  their  greater  hatred  of  the  British  name, 
were  chased.!  back  with  ignominy  to  their  nati^T  hills.  The 
t*«i\jab  hencrfnrth  became  a  British  prorince.  supplj-ing  a  virgin 
field  for  (he  administratis  talents  of  Dalhousie  and  the  two 
l-nwrenrcs.  Raja  Dhuleep  Singh  recei\-ed  on  allowance  of 
(,50,006  a  >Tar,  on  which  he  retireJ  as  a  countr\'  gentleman  to 
Norti,Jk  in  Knglami    (See  Pl■^^AB.> 

Thv  wi-ond  Burmwe  war  of  iSjj  was  caused  by  the  iD-tre*t- 
mrnt  of  Kuropean  merchants  at  Ranj^xin.  and  ttte  insolence 
ofTered  tin  the  captain  of  a  frigate  who  had  been  sent 
i"''"*  to  remonstrate,  Tfee  whole  \TiUcy  of  the  Irrawaddy. 
n^n  f'^'^   RanpHin  to  Pronie.  was  occupied  in  a  few 

KtiMxhs,  and,  as  the  king  of  .\va  refused  to  treat,  it 
was  annexe".!,  under  the  name  of  Pcru.  to  the  pro\-inc«  of  .Arakan 
and  IVnasserim.  which  had  been  ac<)uired  in  i.'i.-ft. 

l.oT\I  Dalhousie's  dc.ilings  with  the  feudatorv-  slates  of  India, 
Ihouch  avtuaioil  by  the  h^rkest  tr>oli\-e*,  seem  now  to  ha\-e 
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proceeded  upon  mistaken  lines.  His  policy  of  annenng  each 
native  state  on  the  death  of  its  ruler  without  natural  heirs  pro- 
duced a  general  feeling  of  insecurity  of  tenure  among  the 
jrinces,  and  gave  offence  to  the  people  of  India.  This  S^rf., 
policy  was  reversed  when  India  was  taken  over  by  afiapm. 
the  crown  after  the  Mutiny;  and  its  reversal  has  l«i 
to  the  native  princes  being  amongst  the  most  loyal  subjects 
of  the  British  government.  The  first  state  to  escheat  to  the 
British  government  was  Satara,  which  had  been  reconstituted 
by  Lord  Hastings  on  the  downfall  of  the  peshwa  Baji  Rao  in 
1818.  The  last  direct  representative  of  Slvaji  died  without 
a  male  heir  in  1848,  and  his  deathbed  adoption  was  set  aside. 
In  the  same  year  the  Rajput  state  of  Karauli  was  saved  by  the 
interposition  of  the  court  of  directors,  who  drew  a  fine  distinction 
between  a  dependent  principality  and  a  protected  ally.  In  1853 
Jhansi  suffered  the  same  fate  as  Satara.  But  the  most  con- 
spicuous application  of  the  doctrine  of  lapse  was  the  case  of 
Nagpur.  The  last  of  the  Bhonslas,  a  dynasty  older  thuji  the 
British  government  itself,  died  without  a  son,  natural  or  adopted. 
In  1853.  That  year  also  saw  British  administration  extended 
to  the  Berars,  or  the  assigned  districts  which  the  nizam  of 
Hyderabad  was  Induced  to  cede  as  a  territorial  guarantee 
for  the  subsidies  which  he  perpetually  kept  in  arrear.  Three 
more  distinguished  names  likewise  passed  away  in  1853,  though 
without  any  attendant  accretion  to  British  territory.  In  the 
extreme  south  the  titular  nawab  of  the  Camatic  and  the  titular 
raja  of  Tanjore  both  died  without  heirs.  Their  rank  and  their 
pensions  died  with  them,  though  compassionate  allowances 
were  continued  to  their  families.  In  the  north  of  India,  Baji 
Rao,  the  ex-peshwa  who  had  been  dethroned  in  1818,  lived  on 
till  1853  In  the  enjoyment  of  his  annual  pension  of  f8o,ooo. 
His  adopted  son,  Nana  Sahib,  Inherited  bis  accumulated  savings, 
but  could  obtain  no  further  recognition. 

The  annexation  of  the  province  of  Oudh  was  justifiable  on 
the  ground  of  motaJs,  though  not  on  that  of  policy.  Ever  since 
the  nawab  wozir,  Shuja-ud-DowIah,  received  back  his 
forfeited  territories  from  the  bands  of  Lord  Clive  in  on^^' 
1765,  the  very  existence  of  Oudh  as  an  Independent  OndA. 
state  had  depended  only  upon  the  protection  of 
British  bayonets.  TTius,  preserved  alike  from  foreign  invasion 
and  from  domestic  rebellion,  the  long  line  of  subsequent  nawabs 
had  given  way  to  that  neglect  of  public  affairs  and  those  private 
vices  which  naturally  flow  from  irresponsible  power.  Their  only 
redeeming  virtue  was  steady  loyalty  to  the  British  government. 
Warning  after  warning  had  been  given  to  the  nawabs,  wbo  bad 
assumed  the  title  of  king  since  1819,  to  put  their  house  in  order; 
but  every  warning  was  neglected,  and  Lord  Dalhousie  at  last 
carried  into  effect  what  both  the  previous  governors-general 
had  threatened.  In  r8s6,  the  last  year  of  his  rule,  be  issued 
orders  to  General  (afterwards  Sir  James)  Outram,  then  resident 
at  the  court  of  Lucknow,  to  assume  the  direct  administratjon 
of  Oudh,  on  the  ground  that  "  the  British  government  would 
be  guilty  in  the  sight  of  God  and  man,  if  it  were  any  longer  to 
aid  in  sustaining  by  its  countenance  an  administration  frau^t 
with  suffering  to  millions."  The  king,  Wajid  All,  bowed  to 
irresistible  force,  though  he  ever  refused  to  recognize  the  justice 
of  his  deposition.  After  a  misaon  to  EJigland,  by  way  of  protest 
and  appeal,  he  settled  down  in  the  pleasant  suburb  of  Garden 
Reach  near  Calcutta,  where  he  lived  in  the  enjoyment  of  a 
pen^n  of  £ijo.ooo  a  year.  Oudh  was  thus  anncied  without 
a  Wow;  but  it  may  be  doubted  whether  the  one  measure  of 
Lord  Dalhousie  upon  which  he  looked  back  himself  with  the 
clearest  ctwiscience  was  not  the  very  one  that  most  alarmed 
nati\T  public  opinion. 

Lord  Dalhousie  was  succeeded  by  his  friend.  Lord  Canning, 
who.  at  the  farewell  iMuquet  in  England  given  to  him  by  the 
court  of  directors,  uttered  these  prophetic  words: 
"  I  wW>  for  a  peaceful  term  of  office.  But  I  cannot  mm^. 
forget  that  in  the  sky  of  India,  serene  as  it  is.  a  small 
doudmayarise,  no  lar^r  than  a  man's  hand,  but  which.  groir:-g 
larjier  and  larger,  may  at  last  threaten  to  bur^  and  ovcrwhcI:n 
us  with  luin."     In  the  foUowing  \"ear  the  sepovs  of  the  Berxal 
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army  mutinied,  and  all  the  valley  of  the  Ganges  from  Patna  to 
Delhi  rose  in  open  rebellion. 

The  various  motives  assigned  for  the  Mutiny  {Lppear  inadequate 
to  the  European  mind.  The  truth  seems  to  be  that  native 
opinion  throughout  India  was  in  a  ferment,  predisposing  me 
believe  the  wildest  stories,  and  to  act  precipitately  upon  their 
fears.  The  influence  of  panic  in  an  Oriental  population  is  greater 
than  might  be  readily  believed.  In  the  first  pUce,  the  policy 
of  Lord  Dalhousie,  exactly  in  proportion  as  it  had  been  dictated 
by  the  most  honourable  considerations,  was  utterly  distasteful 
to  the  native  mind.  Repeated  annexations,  the  spread  of 
education,  the  appearance  of  the  steam  engine  and  the  telegraph 
wire,  all  alike  revealed  a  consistent  detemiination  to  substitute 
an  English  for  an  Indian  civilisation.  The  Bengal  sepoys, 
especially,  thought  that  they  could  see  into  the  future  farther 
than  the  rest  of  their  countrymen.  Nearly  all  men  of  high  a 
and  many  of  them  recruited  from  Oudh,  they  dreaded  tendencies 
which  they  deemed  to  be  denationalizing,  and  they  knew  at  first 
hand  what  annexation  meant.  They  believed  it  was  by  tbeir 
prowess  that  the  Punjab  had  been  conquered,  and  all  India  was 
held  quiet.  The  numerous  dethroned  princes,  their  heirs  and 
their  widows,  were  the  first  to  take  advantage  of  the  spirit  of 
disaffection  that  was  abroad.  They  had  beard  of  the  Crimean 
War,  and  were  told  that  Russia  was  the  perpetual  enemy  of 
England.  Owing  to  the  silladar  system,  under  which  the  native 
cavalry  provided  their  own  horses  and  accoutrements,  tnany  of 
the  sowars  were  in  debt,  and  were  in  favour  of  a  change  which 
would  wipe  out  the  existing  regime  and  with  it  the  money- 
lender. 

But  in  addition  to  these  general  causes  of  unrest  the  condition 
of  the  native  army  had  long  given  cause  for  uneasiness  to  acute 
observers.  During  the  course  of  its  history  it  bad  broken  out 
into  mutiny  at  recurrent  intervals,  the  latest  occasion  being  the 
winter  of  1843-1844,  when  there  were  two  separate  mutinies 
in  Sind  and  at  Ferozepnr.  Moreover  the  spirit  of  the  sqwys 
during  the  Sikh  wars  was  unsatisfactory,  and  led  to  excessive 
casualties  amongst  the  Britbho&cersand  soldiers.  Both  General 
Jacob  and  Sir  Charles  Napier  had  prophesied  that  the  Mutiny 
would  take  place.  Sir  Hugh  Gough  and  other  commanders-in- 
chief  had  petitioned  for  the  removal  of  India's  chief  arsenal  from 
Delhi  to  Umballa;  and  Lord  Dalhousie  himself  had  protested 
against  the  reduction  of  the  British  element  in  the  army.  But 
all  these  warning  were  disregarded  with  a  blindness  as  great 
as  was  the  incapacity  that  allowed  the  Mutiny  to  gather  head 
unchecked  after  its  first  outbreak  at  Meerut.  Moreover  the 
outbreak  was  immediately  provoked  by  an  unparalleled  in- 
stance of  carelessness.  It  has  recently  been  proved  by  Mr 
G.  W,  Forrest's  researches  in  the  Government  of  India  re- 
cords that  the  sepoys'  belief  that  their  cartridges  were  greased 
with  the  fat  of  cows  and  pigs  had  some  foundation  in 
fact.  Such  a  gross  violation  of  their  caste  prejudices  would 
alone  be  sufficient  to  account  for  the  outbreak  that  followed. 
(For  the  military  incidents  of  the  Mutiny  see  Indian 
Muhnv.) 

The  Mutiny  sealed  the  fate  of  the  East  India  company,  after 
a  life  of  more  than  two  and  a  half  centuries.    The  Act  for  the 

Better  Government  of  India  {1858),  which  finally 
to  tte*'  transferred  the  entire  administration  from  the  com[>any 
cnwa,      to  the  crown,  was  not  passed  without  an  doquent 

protest  from  the  directors,  nor  without  acrimonious 
party  discussion  in  parliament.  It  enacts  that  India  shall  be 
governed  by,  and  in  the  name  of,  the  sovereign  of  England 
through  a  principal  secretary  of  state,  assisted  by  a  council. 
The  governor-general  received  the  new  title  of  viceroy.  The 
European  troops  of  the  company,  numbering  about  24,000 
officers  and  men,  were  amalgamated  with  the  royal  service, 
and  the  Indian  navy  was  abolished.  By  the  Indian  Councils 
Act  1861  the  governor-general's  council  and  also  the  councils 
at  Madras  and  Bombay  were  augmented  by  the  addition  of 
non-offidal  members,  either  natives  or  Europeans,  for  legislative 
purposes  only;  and  by  another  act  passed  in  the  same  year 
high  courts  of  judicature  were  constituted  out  of  the  existing 
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India  under  the  Crown. 

It  fell  to  the  lot  of  Lord  Canning  both  to  suppress  the  Mutiny 
and  to  introduce  the  peaceful  revolution  that  followed.  As 
regards  his  execution  of  the  former  part  of  his  dutira,  it  is 
sufficient  to  say  that  he  preserved  his  equanimity  undisturbed 
in  the  darkest  hours  of  peril,  and  that  the  strict  impartiality 
of  his  conduct  incurred  alternate  praise  and  blame  from  the 
fanatics  on  either  side.  The  epithet  then  scornfully  applied 
to  him  of  "  Clemency"  Canning  is  now  remembered  only  to  his 
honour.  On  November  i,  1858,  at  a  grand  durbar  held  at 
Allahabad  the  royal  proclamation  was  published  which  announced 
that  the  queen  had  assumed  the  government  of  India.  This 
document,  which  has  been  called  the  Magna  Charta  of  the  Indian 
people,  went  on  to  explain  the  policy  of  political  justice  and 
religious  toleration  which  it  was  her  royal  pleasure  to  pursue, 
and  granted  an  anmesty  to  all  except  those  who  had  directly 
taken  part  in  the  murder  of  British  subjects.  Peace  was  pro- 
claimed throughout  India  on  the  8th  of  July  1859;  and  in  the 
following  cold  season  Lord  Canning  made  a  viceregal  progress 
through  the  upper  provinces,  to  receive  the  homage  of  loyal 
princes  and  chiefs,  and  to  guarantee  to  them  the  right  of  adoption. 
The  suppression  of  the  Mutiny  increased  the  debt  of  India  by 
about  40  millions  sterling,  and  the  military  changes  that  ensued 
augmented  the  annual  expenditure  by  about  10  millions.  To 
grapple  with  this  deficit,  James  Wilson  was  sent  out  from  the 
treasury  as  financial  member  of  council.  He  reorganized  the 
customs  system,  imposed  an  income  tax  and  licence  duty  and 
created  a  state  paper  currency.  The  penal  code,  originally 
drawn  up  by  Macaulay  in  1837,  passed  into  law  in  i860,  together 
with  codes  of  civil  and  criminal  procedure. 

Lord  Canning  left  India  in  March  1862,  and  died  before  he 
had  been  a  month  in  England.  His  successor.  Lord  Elgin,  only 
lived  till  November  1863,  when  he  too  fell  a  victim  to  the  exces- 
sive work  of  the  governor-generalship,  dyii^  at  the  Himalayan 
station  of  Dharmsala,  where  he  lies  buried.  He  was  succeeded 
by  Sir  John  Lawrence,  the  saviotir  of  the  Punjab.  The  chief 
incidents  of  his  administration  were  the  Bhutan  war  and  the 
terrible  Orissa  famine  of  1866.  Lord  Mayo,  who  succeeded  him 
in  1869,  carried  on  the  permanent  British  policy  of  moral  and 
material  progress  with  a  special  degree  (rf  persc«ial  energy.  The 
Umballa,  durbar,  at  which  Shere  Ali  was  recognized  as  amir  of 
Afghanistan,  though  in  one  sense  the  completion  of  what  Lord 
Lawrence  had  begtm,  owed  much  of  its  success  to  the  personal 
influence  of  Lord  Mayo  himself.  The  same  quality,  combined 
with  sympathy  and  firmness,  stood  him  in  good  stead  in  all  bis 
dealings  both  with  native  chiefs  and  European  officials.  His 
example  of  h&rd  work  stimulated  all  to  their  best.  While 
engaged  in  exploring  with  his  own  eyes  the  furthest  comers 
of  the  empire,  he  fell  by  the  hand  of  an  assassin  in  the  convict 
settlement  of  the  Andainan  islands  in  187a.  His  successor  was 
Lord  Northbrook,  whose  ability  showed  itself  chiefly  in  the 
department  of  finance.  Duriagthe  time  of  his  administration  a 
famine  in  Lower  Bengal  in  1874  was  successfully  obviated  by 
government  relief  and  public  works,  though  at  an  enormous 
costi  the  gaekwar  of  Baroda  was  dethroned  in  1875  for  mis- 
govemment  and  disloyalty,  while  his  dominions  were  continued 
to  a  nominated  child  of  the  family;  and  the  prince  of  Wales 
(Edward  VU.)  viated  the  country  in  the  cold  season  of  1875-1876. 
Lord  Lytton  followed  Lord  Northbrodc  in  1876.  On  the  ist  of 
January  1877  Queen  Victoria  was  proclaimed  empress  of  India 
at  a  durbar  d  great  magnificence,  hdd  on  the  hbtoric  "Ridge" 
overlooking  the  Mogul  capital  Delhi.  But,  while  the  princes 
and  high  officials  of  the  country  were  flocking  to  this  gorgeous 
scene,  the  shadow  of  famine  was  already  darkening  over  the  south 
of  India.  Both  the  monsooris  of  1S76  had  failed  to  bring  their 
due  supply  of  rain,  and  the  season  of  1877  was  little  better. 
The  consequences  of  this  prolonged  drought,  which  extended 
from  Cape  Comorin  to  the  Deccan,  and  subsequently  invaded 
northern  India,  were  more  disastrous  than  any  similar  calamity 
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np  to  that  tim^  from  the  Introduction  of  British  rule.  Des^nte 
unparalleled  importations  of  grain  by  sea  and  rail,  despite  the 
most  strenuous  exertions  of  the  government,  which  incurred  a 
total  ejpenditure  on  this  account  of  n  millions  sterling,  the  loss 
of  life  from  actual  starvation  and  its  attendant  train  of  diseases 
was  lamentable.  In  the  autumn  of  i878thea£Fairsof  Afghanistan 
agaih  forced  themselves  into  notice.  Shere  Ah",  the  amir,  who 
had  been  hospitably  entertained  by  Lord  Mayo,  was  found  to  be 
favouring  Russian  intri^es.  A  British  envoy  was  refused 
admittance  to  the  country,  while  a  Russian  mission  was  received 
with'  honour.  This  led  to  a  declaration  of  war.  British  armies 
advanced  by  three  routes^— the  Khyber,  the  Kurram  and  the 
Bolan— and  without  n\uch  opposition  occtipied  the  mner 
eniT^ces  of.the  passes.  Shere  Ali  fled  to  Afghan  Turkestan,  and 
there  died-  A  treaty  was' entered  into  with  his  son,  Yatub  Khan, 
at  Gandamak,  by  which  (he  British'  frontier  was  advanced  to 
the  ciests  or'  farther  sides  faf  the  passes  and  a  British  officer  was 
admitted  to  reside  at  Kabul.  'Within  a  few  months  the  British 
resident,  Sir  LoUis  Cavagnari,  was  treacherously  attacked  and 
massacred,  toother  islth  his  escort,  and  a  second  war  became 
riecessary.  Yakub  Khan  abdicated,  and  was  deported  to  India, 
while  Kabul  was  occupied  in  force.         ' 

At  this  crisis  of  affairs  a' general  election  in  England  resulted 
in  a  '^^nge  of  government.  Lord  Lytton  resigned  with  the 
^  Consefvative  ministry,  and  the  marquis  of  Ripon  was 

jj^^^  nominated  as  his  successor  in  iSSo.'  Shortly  after- 
wards a  British  brigade  was  defeated  at  Malwand  by 
the  Herati  army  pf  AyUb  Khan;  a  defeat  prOmptfy  and  com- 
pletely retrieved  by  the  brilliant  march  of  General  Sir  Frederick 
Roberts  froin  Kabul  to'  Kandahar,  and  by  the  total  rout  of 
Ayub  Khan's  army  on.'  ihe  ist  of  September  1880,  Abdur 
Rahman  Khan,  the  eldest  male  representative  of  the  stock  of 
Dost  Mahommed,  was  then  recognized  as  amir  of  Kabul.  Lord 
Rip6n"waa  sent  put  to  India  by  the  Liberal  ministry  of  1880  for 
the  pi'rpose  of  teversing  Lord  Lytton's  pohcy  in  Afghanistan, 
and  of  introducing  a  more  Sympathetic  system  into  the  adminis- 
tration of'Iftdia,  ITie  disaster  at  Maiwand,  and  the  Russian 
idvdnfceeast  ftf  the  Caspian,  prevented  the  proposed  Withdrawal 
ft'onl  Quetta;  but  'Kandahair' was  evacuated,  Abdur  Rahman 
«as  left  In  complete  control  of  his  country  and  was  given  an 
annual  subsidy  of  twdlve  iakhS  ^l  mpees  in'iSSj.  In  the  second 
tlurpose  of  hip  adtninistration'  Lord  Ripon's  Well-meant  efforts 
onfy  succeeded  in  setting  Europeans  and  natives  against  each 
other.  Bis  term  6f  office  was  chiefly  notable  for  the  agitation 
against  the  Ilbert' Rill, 'which  proposed  to  subject  European 
offenders  to  trial  by  native  magistrates.  The  measure  aroused 
a  storm  of  indignation' amongst  the  European  community 
whic'h  finally  resulted  in  tht  bill  b^ing  shorn  of  its  most  objection- 
able features.  Lord  kipon's  good  intentions  and  personal 
sympathy  Were  recognized  by  the  natives,  and  on  leaving 
Bombay  be  received  the  greatest  ovation  ever  accorded  to  an 
Indian  viceroy. 

'  After  the  arrival  of  Lord  Dufferin  as  governor-general  the 
incident'  known  as  the"  Panjdth  Scare  brought  Britain  to  the 
verge  of  war  with  Russia.  During  the  preceding 
AuAfaft  decades  Russia  had  gradually  advanced  her  power 
J^^j!/  from  the  Chspian  across  the  Turkoman  steppes  to 
the  border  of  Afghanistan,  and  Russian  intrigue  was 
largely  responsible  for  the  second  Afghan  war.  In  February 
1884'Russia  annesed  Mferv.  This  actionled  to  an  arrangement  in 
August  of  the  same  year  for  a  joint  Anglo- RuSMan  cOmtnisBion  to 
rffelimit  the  Afgh&n  frontier:  In  March  1885,  while  the  cdmmis- 
sltfn'was  at  work.  Lord  Dufferin  was  tntertahilng  the  atak 
Abdtn'  Rahman  at  a  durbair  at  Rawalpindi.  The  durbar  was 
Intetrtpted  by  the  news  that'  a  Russian  general  had  attacked 
and  touted  the  Afghan  force  hdding  the  bridge  across  the  river 
Kushk,  and  the  incident  might -possibly  have  resulted  in  war 
betwSfen  Britain  And  Russia  but  for  the  dight  ■importance 
tHat  Kbtfur  Rahman  attributed  to  "what  he  termed  a  border 

seiiffle.  ■   '     ■  ■  i    ■"■ 

'  The  incident,  hdwever,  ledlo  tiilitary  measures' beln^  t^en 
by  W&  goverhmedt  Of  Lord  DuSerin;  Trhich  had  Ear-reaching 
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effects  on  Indian"  finance.    The  total  strength  of  the  army  was 
raised  by  10,000  British  and  30,000  native  troops,  at  an  annual 
cost  of  about  two  millions  sterling;  and  the  frontier 
post  of  Quetta,  in  the  neighbourhood  of  Kandahar,      ^'f^^ 
was  connected  with  the  Indian  railway  system  by      xnny, 
a  line  that  involved  very  expensive  tunnelling. 

The  Panjdeh  incident  was  likewise  the  cause  of  the  establish- 
ment of  Imperial  Service  troops  in  India.  At  the  moment  when 
war  seemed  imminent,  the  leading  native  princes 
made  offers  of  pecuniary  aid.  These  offers  were  S?"**' 
declined,  but  it  was  intimated  to  them  at  a  laterdate  mh^ 
that,  if  they  would  place  a  saiall  military  force  in  each 
state  at  the  disposal  of  the  British  government,  to  be  commanded 
by  state  officers,  but  drilled,  disciphned-  and  armed  under  the 
Supervision  of  British  officers  and  on  British  Lues,  the  government 
would  undertake  to  find  the  necessary  supervising  officer,  arms 
and  organization.  The  proposal  was  widely  accepted,  and  the 
Imperial  Service  troops,  as  they  are  called,  amount  at  present  to 
sotfie  20,000  cavalry,  Infantry  and  transport,  whose  efficiency 
is  very  highly  thought  of.  They  have  rendered  good  service  in 
the  wars  on  the  north-west  frontier,  and  also  in  China  and 
Somaliland.  Later  in  the  same  year  (1885)  occurred  the  third 
Burmese  war.  For  the  causes  of  the  dispute  with  King  Thebaw, 
and  a  description  of  the  militaty  operations  which  enBued 
before  the  country  was  finally  pacified,  see  BtJBUA. 

From  1885  onwards  the  attention  of  the  Indian  gov^nment 
Was  increasingly  devoted  to  the  north-west  frontier.  Between 
theywars  1885  aftdiSgs  there  were-delimited  at  various  times  by 
joint  commissions  the  Russo-Aighan  frontier  between  the  Oxus 
and  Sarakhs  on  the  Persian  frontier,  the  Russo-Afghan  frontier 
from  Lake  Victoria  to  the  frontier  of  China  and  the  Afghan- 
Indian  frontier  from  the  Kunar  river  to  a  point  in  the  ndghbour- 
hood  of  the  Nawa  Kotal.  To  the  westward,  after  various 
disagreements  and  two  mihtary  espedidons,  the  territories 
comprising  the  Zhob,  Barhan  and  Boiri  valleys,  occupied  by 
Pathan  tribes,  were  in  iSgo  finally  IiKorporated  in  the  general 
system  of  the  Trans-Indus  protectorate.  About  the  same  tinse 
in  thi  extreme  north  ihe  post  of  British  resident  in  Gilgit  was 
re-established,  and  the  supremacy  of  Kashmir  over  the  adjoining 
petty  chiefships  of  Hunza-Nagar  was  enforced  (1891-1892}. 
In  1893  the  frontiere  of  AfghAnist^i  and  British  India  were 
defined  by  a  joint  agreement  between  the  two  governments, 
known  as  the  Durand  agreement.  There  followed  on  the  part 
of  the  British  authorities,  interference  in  Chitral,  enditig  in  an 
expedition  in  iSgs  and  the  ejection  of  the  local  chiefs  in  favour 
of  candidates  amenable  to  British  influence.  A  more  formidable 
hostile  combination,  however,  awaited  the  govemmait  of  India. 
By  the  agreement  of  1893  with  the  amir  most  of  the  Waziri  clan 
and  also  the  Afridis  had  been  left  outside  the  limits  of  the  amir's 
influence  and  transferred  to  the  British  zone.  Soon  after  that 
date  the  establishment  by  the  British  military  authorities  of 
posts  within  the  Waziri  country  led  to  apprehension  on  the  pan 
of  the  local  tribesmen.  In  1895  the  occupation  of  points  within 
the  Swat  territory  for  the  safety  of  the  road  from  India  to 
Chitral  similarly  roused  the  suspicion  of  the  Swatis.  The 
Waziris  and  Swatis  successively  rose  in  arms,  in  June  and  July 
t8g7,and  their  example  was  followed  by  the  Mohmands.  Finally, 
in  August  the  powerful  Afridi  tribe  joined  the  combination  and 
closed  the  Khyber  Pass,  which  runs  through  their  territory,  and 
which  was  held  by  them,  on  conditions,  in  trust  for  the  govern- 
ment of  India.  This  led  to  the  military  operations  known  as 
the  Tirkh  campugn,  which  proved  very  costly  both  in  men  and 
money. 

Meanwhile  considerable  difficulties  had  been  experienced 
with  the  Indian  currency,  which  was  on  a  purely  silver  basis. 
Before  1873  the  fluctuations  in  the  value  of  silver  as 
compared  with  gold  had  been  comparativdy  small,  ■  cumacy 
and  the  exchange  value  of  the  rupee  was  rarely  less 
than  two  shillings;  But  after  1873,  in  conse(]uence  (rf  changne 
in  the  nionetary  systems  of  France  and  Germany,  and  the 
increased  productitmof  silver,  this  stability  of  exchange  no  longer 
continned,  and  the  rupee  sank  steadily  in  value,  till  it  was  ivorth 
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Ijttte  more  than  half  its  face  value.  This  great  shrinkage  in 
exchange  caused  considerable  loss  to  the  Indian  government 
in  remitting  to  Europe,  and  entailed  hardship  upon  Anglo-Indians 
who  received  pensions  or  other  payments  in  rupees,  while  on 
the  other  hand  it  supplied  an  artificial  stimulus  to  the  eicport 
trade  by  increasing  the  purchasing  power  of  gold.  This 
advantage,  however,  was  outweighed  by  the  uncertainty  as  to 
what  the  exchange  value  of  the  rupee  might  be  at  any  particular 
date,  which  imported  a  gambhng  element  into  commerce. 
Accordingly  in  June  1893  an  act  was  passed  closing  the  Indian 
mints  to  the  free  coinage  of  silver.  Six  yeats  later,  in  1899,  the 
change  was  completed  by  an  act  making  gold  legal  tender  at  the 
rate  of  £1  for  Rs.15,  or  at  the  rate  of  is.  4d.  per  rupee,  and  both 
the  government  and  the  individual  now  know  exactly  what 
their  obligations  will  be. 

When  Lord  Curzon  became  viceroy  in  1898,  he  reversed  the 
policy  on  the  north-west  frontier  which  had  given  rise  to  the 
Tirah  campaign,  withdrew  outlying  garrisons  in 
^^  ,  tribal  country,  substituted  for  them  tribal  miUtia, 
nfarmt,  and  created  the  new  North-West  Fronrier  province, 
for  the  purpose  of  introducing  consistency  of  policy 
and  firmness  of  control  upon  that  disturbed  border.  In  addition, 
after  making  careful  inquiry  through  various  commissions, 
he  reformed  the  systems  of  education  and  police,  laid  down  a 
comprehensive  scheme  of  irrigation,  improved  the  leave  rules 
and  the  excessive  report-writing  of  the  civil  service,  encouraged 
the  native  princes  by  the  formation  of  the  Imperial  Cadet  Corps 
and  introduced  many  other  reforms.  His  term  of  office  was  also 
notable  for  the  coronation  durbar  at  Delhi  in  January  1903,  the 
expedition  to  Lhasa  in  1904,  which  first  unveiled  that  forbidden 
city  to  European  gaze,  and  the  partition  of  Bengal  in  1905. 
In  December  1904  Lord  Curzon  entered  upon  a  second  term  of 
office,  which  was  unfortunately  marred  by  a  controversy  with 
Lord  Kitchener,  the  commander-in-chief,  as  to  the  position  of 
the  military  member  of  council.  Lord  Curzon,  finding  himself 
at  variance  with  the  secretary  of  state,  resigned  before  the  end 
of  the  first  year,  and  was  succeeded  by  Lord  Minto. 

The  new  viceroy,  who  might  have  expected  a  tranqiul  time 
after  the  enei^tic  reforms  of  his  predecessor,  soon  found  himself 
tor*  face  to  face  with  the  most  serious  troubles,  euphemistic- 

Miato,  ally  called  the  "unrest,"  that  British  rule  has  had 
Tin  to  encounter  in  India  since  the  Mutiny.     For  many 

aanMt.  years  the  educated  class  among  the  natives  had  been 
claiming  for  themselves  a  larger  share  in  the  administration, 
and  had  organized  a  political  party  under  the  name  of  the 
National  Congress,  which  held  annual  meetings  at  Christmas 
in  one  or  other  of  the  large  cities  of  the  peninsula.  This  class 
also  exercised  a  wide  influence  through  the  press,  printed  both 
in  the  vernacular  languages  and  in  English,  espedaliy  among 
young  students.  There  is  no  doubt  too  that  the  adoption  of 
Western  civilization  by  the  Japanese  and  their  victorious  war 
with  Russia  set  in  motion  a  current  through  all  the  peoples  of 
the  East.  The  occasion  though  not  the  cause  of  trouble  arose 
from  the  partition  of  Bengal,  which  was  represented  by  Bengali 
agitators  as  an  insult  to  their  mother  country.  While  the  first 
riots  occurred  in  the  Punjab  and  Madras,  it  is  only  in  Bengal 
and  eastern  Bengal  that  the  unrest  has  been  bitter  and  con- 
tinuous. This  is  the  centre  of  the  swadeshi  movement  for  the 
boycott  of  English  goods,  of  the  most  seditious  speeches  and 
writings  and  of  conspiracies  for  the  assassination  of  officials. 
At  first  the  government  attempted  to  quell  the  disaffection  by 
means  of  the  ordinary  law,  with  fair  success  outside  Bengal; 
but  there,  owing  to  the  secret  ramifications  of  the  conspiracy,  it 
has  been  found  necessary  to  adopt  special  measures.  Recourse 
has  been  had  to  a  regulation  of  the  year  1818,  by  which  persons 
may  be  imprisoned  or  "  deported  "  without  reason  assigned; 
and  three  acts  of  the  legislature  have  been  passed  for  dealing 
more  directly  with  the  prevalent  classes  of  crime:  (i)  an 
Explosives  Act,  containing  provisions  similar  to  those  in  force 
in  England;  (2)  a  Prevention  of  Seditious  Meetings  Act,  which 
can  only  be  appUed  specially  by  proclamation;  and  (3)  a 
Criminal  Law  Amendment  Act,  of  which  the  two  chief  provisions 


arc — a  magisterial  inquiry  in  private  (similar  to  the  Scotch 
procedure)  and  a  trial  before  three  judges  of  the  High  Court 
without  a.  jury. 

While  the  law  was  thus  sternly  enforced,  important  acts  of 
conciliaUon  and  measures  of  reform  were  carried  out  simultane- 
ously. In  1907  two  natives,  a  Hindu  and  a  Mahom-  n.,.--. 
medan,  were  appointed  to  the  secretary  of  state's 
council;  and  in  1909  another  native,  a  Hindu  barrister,  was  for 
the  first  rime  appointed,  as  legal  member,  to  the  council  of  the 
viceroy.  Occasion  was  taken  of  the  fifrieth  anniversary  of  the 
assumption  by  the  crown  of  the  government  of  India  to  address 
a  message  (on  November  2,  1908)  by  the  king-emperor  to  the 
princes  and  peoples,  reviewing  in  stately  language  the  later 
development,  and  containing  these  memorable  words: — 

"  From  the  first,  the  principle  of  representative  institutions  began 
to  be  gradually  introduced,  and  the  time  has  come  when,  in  the 
judgment  of  my  viceroy  and  eovernor-general  and  others  of  my 
counselloTB,  that  principle  may  be  prudently  extended.  Important 
classes  among  you,  representiiw  ideas  that  have  been  fostered  and 
encouraged  by  British  rule,  daim  equality  of  citizenship,  and  a 
greater  share  m  le^slation  and  government.  The  poHtic  satisfaction 
of  auch  a  claim  will  strengthen,  not  impair,  existmg  authority  and 
power.  Administration  will  be  all  the  more  efficient  if  the  officers 
who  conduct  it  have  greater  opportunities  of  regular  contact  with 


The  policy  here  adumbrated  was  (at  least  partly)  carried 
into  efiect  by  parliament  in  the  Indian  Councils  Act  1909, 
which  reconstituted  all  the  legislaUve  councils  by  the  addition 
of  members  directly  elected,  and  conferred  upon  these  councils 
wider  powers  of  discussion.  It  further  authorized  the  addition 
of  two  members  to  the  executive  councils  at  Madras  and  Bombay, 
and  the  creation  of  an  executive  council  in  Bengal  and  also 
(subject  to  conditions)  in  other  provinces  under  a  lieutenant- 
governor.  Regulations  for  bringing  the  act  into  operation  were 
issued  by  the  governor-general  in  council,  with  the  approvsJ 
of  the  secretary  of  state,  in  November  1909,  They  provided 
{inter  alia)  for  a  non-official  nutjority  in  all  of  the  provincial 
councils,  but  not  in  that  of  the  governor-general;  for  an  elaborate 
system  of  election  of  members  by  organized  constituencies;  for 
nomination  where  direct  election  is  not  appropriate;  and  for 
the  separate  representation  of  Mahommedans  and  other  special 
interests.  They  also  contain  provisions  authorizing  the  asking 
of  supplementary  questions,  the  moving  and  discussion  of 
resolutions  on  any  matter  of  public  interest  and  the  annual 
consideration  of  the  contents  of  the  budget.  In  brief,  the 
legislative  councils  were  not  only  enlarged,  but  transformed 
into  debating  bodies,  with  the  power  of  criticizing  the  executive. 
The  first  elections  took  place  during  December  1909,  with  results 
that  showed  wide-spread  interest  and  were  generally  accepted 
as  satisfactory.  The  new  council  of  the  governor-general  met 
in  the  following  month. 

Authorities. — Vincent  A.  Smith,  The  Early  History  of  India 
(Oxford,  1904,  and  ed.,  1908) ;  and  Asoko  ("  Rulers  of  India  series, 
Oxford,  1901 ) ;  J.  W.  McCrindle,  Anaent  India  (1901) ;  T.  W.  Rhys 
Davids,  Buddhist  India  (1903);  Imferiai  Gaietteer  of  India  (1907^ 


H.  C.  Fanshawe,  Delhi  Fait  and  Present  (1902);  Sir  H.  M.  „_ 
History  of  India  as  told  by  its  own  Historians  (1867),      For  the  " 
rest,"  Its  causation  and  history,  see  the  series  of  articles  in  The  Times, 
beginning  July  16, 1910.  (W.  W.  H. ;  J.  S.  Co.) 

Indian  Costuhi: 

Personal  attire  in  India  so  far  resembles  a  uniform  that  a 
resident  can  tell  from  a  garb  alone  the  native  place,  religion 
and  social  standing  of  the  wearer.  This  is  still  true,  though  the 
present  facihty  of  intercommunication  has  had  its  effect  in 
tending  to  assimilate  the  appearance  of  natives.  Together 
with  costume  it  is  necessary  to  study  the  methods  of  wearing 
the  hair,  for  each  race  adopts  a  different  method. 

The  population  of  India,  of  which  the  main  divisions  are 
religious,  fails  naturally  into  four  groups,  (1)  Mahommedans, 
(z)  Hindus,  (j)  Sikhs,  (4)  Parsees.    To  these  may  be  added 
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alKirlginol  race*  luch  u  Bhils,  Sonlhalt,  Gondt,  &c,  whose 
ruHiumc  li  chiefly  nollccablu  from  its  absence. 

Mithommedan  Man. —  Apart  from  ihu  two  secta,  Sunnis  and 
Shiu*,  whuw  gurb  dlfTcri  In  boma  rcspucta,  there  are  foui  families 
uf  Moalema,  viz.  I'athani,  MoguU,  Syeds  and  Sheiks.  The  first 
inma  to  Indlu  with  Sultan  Mahmud  Ghunavi  in  a.d.  1002; 
the  Hcconil  tire  of  Tutai  origin  and  came  to  India  with  fiabcr; 

I  he  Syeda  claim  dtuceni  frum  Mahomet,  while  Sheiks  comprise 
all  other  MuwulmanH,  including  converted  Hindus.  It  is  now 
1)11  longer  pusiifble  lu  ilistLnguIah  these  families  by  their  turbans 
as  wiu  formerly  the  caw. 

UiUr, — In  ihc  hiuiis,  or  traditional  sayings  of  Mahomet  other 
than  thuMc  lu  be  found  In  the  Koran,  h  Is  laid  down  that  the 
head  \t  to  be  aha  veil  and  the  beard  to  be  allowed  to  grow  naturally 
to  "  a  legal  "  length,  i.e.  7  or  8  In.  long.  This  is  known  as 
lilrah  or  ihe  custom  of  prophets.  The  beard  is  frequently  dyed 
with  henna  and  indigo  for  much  the  same  reasons  as  is  Europe 
by  elderly  men;  this  is  entirely  optional.  The  wearing  of 
whiskers  while  shaving  the  chin  was  a  Mogul  fashion  of  the  17th 
and  iKlh  centuries  and  is  now  SL-ldom  seen  except  among  Deccani 
iMahommedwu.  The  mustachios  must  not  grow  below  the  line 
of  the  upper  lip,  which  must  be  clearly  seen;  a  division  or  porting 
Is  ma<le  below  the  nose.  The  lower  lip  is  also  carefully  kept 
clear.  Hair  under  the  arms  or  elsewhere  on  the  body  except 
the  breast  Is  always  removed. 

Mahommedan  clut  hing  for  indoor  wear  con^ta  of  three  pieces: 
(ii)  Hcnd-drfss,  (ft)  bo<iy-covering,  (1)  covering  for  the  legs. 

i/Atdijnuj. — 'rhis  is  of  two  kinds:  the  turban  and  the  cap. 
The  former  is  chtetly  worn  In  northern  India,  the  latter  in  Oudh 
and  the  United  l>n>vlnccs.  What  Is  known  in  Europe  as  a  turban 
((mm  the  Wrsion  sarband,  a  binding  for  the  head)  is  in  India 
dlviiletl  into  two  classes.  The  first,  made  of  a  single  piece  of 
I'lulh  10  to  JO  in.  wideand  fTom6  tog  yds.  long,  is  bound  round 
(he  head  from  right  to  left  or  from  left  to  right  indifferently 
and  quite  simply,  ao  as  to  fonn  narrow  angles  over  the  forehead 
and  at  the  buk.  This  form  b  called  amimOk  (Arabic),  dasUr 
tlVtfiian),  ihimlH  or  shamiJ^  jq/il,  Iwitt,  mM,  rtmdl,  or  dopatU- 
The  terms  iimiIm«IA  and  dasUbr  are  used  chiefly  with  reference 
to  the  turbans  of  priests  and  ttUma,  that  is  learned  and  reUgioua 
pcRMits.  They  are  usually  white;  formerly  Syeds  wore  them 
of  green  colour.  They  are  never  of  bright  hue.  The  /mfi  is 
made  of  cloth  of  a  apecial  kind  manufactured  mostly  in  Ludhiana. 

II  is  genendly  blue  and  haa  an  ornamented  border.  In  the  case 
of  )>aihMu  and  aomellmea  of  Punjabi  Moaluas  It  b  bound  round 
aiallrt^lconicaleapcalleda  *HlM(l^t«I.  fig.i).  Tbeendsare 
I'tvquently  allowed  to  banc  down  over  the  sbouMcn.  and  are  called 
.«*t'*NJti  or  skamla.  lerma  which  abo  an>ly  to  the  whole  heawl-drcss. 
The  luunw  jh/ii,  sHa.  riMwJ  and  Jo^iuta  are  aometimes  given  to 
thtt  fuem  of  turban.  The  mLi  a  gaudier  and  more  <mtamental 
(cm'IaD.v;  it  b  worn  by  the  itobtes  and  w«althiei  dasacs. 

The  Kcond  ft.>n»  of  the  turban  b  known  as  the  p^tgri.^  Tbb 
be«d-«)rras  bof  Hindu  origin  but  bmuch  worn  by  Mahommedans. 
It  b  asingle  piece  <.d'chMh6toS  in.  wide. and  of  any  length  from 
ioio.«>>ita.  The  nwthods  of  binding  the  ^gn  are  iimuronable. 
CAi-h  mcihod  having  a  distinctive  name  as  uroM  (..\rab  fashion): 
m^mitU  \si&i:\iX  f«bthion.  much  used  in  the  Deccani ;  wiuAtiiAt 
(sheik  fashiMth  ^•^ukriJ>ir  [yn>ta  by  badits.  that  b  those  wbo 
haw  made  the  piljriraaite  to  Mecca*:  tkirki-JJe  (a  fashion  of 
)>>hiV  Itw  doth  idgb.  adof^ed  by  reisiners  of  gnaX  men* :  Ulmd^ 
\t\H^-Ai»fK4^  wwra  by  fciwulAt  or  wriin^*;  joridir  (the  doth 
Iwisteil  inw  ror*  shajv*  i.Hate  I.  lig.  6i;  tif^t  I  shield-shaped, 
wv^ra  by  iW  S^  $eci^:  atHnuAi.  or  i^^aXiik  (ornately  boumlV 
.'-.^.Ji  v,oar<c4««s)>-  bi»uiv.l^  ^IHJHc  I.  h(t.  4'-  Manj-  otberfashioas 
«hich  i^  KKmid  b«  ditbv-ull  It'  dc^-ribe  csn  best  be  learwd  by 
s;tht>ius  ^MCture*  wi;h  the  bdp  oi"  a  cvUHpeicnt  teaiher.  Tl» 
.  tJ'J  is  a  ivsjri  >>»■  checktsl  cWh.  The  mt^miX  b  ii*  pJd  or 
^.S^>'•.v  •■•rftsoyntt'^  iRKh;  it  b  w>in  by  o»t>i«s  and  persons  01 


Vhf  C44» ««  .'.■»;  b  »^t  U?«ttJ  iwiuJ  the  be*d.  but  b  placnl 
•  rh»  Km  tw«»  F:u;b!)rd  by  AivV>-lB>.iun«  intv  ••  pugsane' "  « 
.»;s"*     4i*J  jt>iv>rMt\>*!«iMW  »fe•,^fv■\tt-,>l!^|«>l:iwv«oJ  round 
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upon  it.  It  is  made  of  cut  and  sewn  doth.  Same  varieties  ate 
dopaiian,  a  skull-cap;  kisktinumd,  or  boat-shaped  cap;  goUopi, 
a  round  cap  of  the  kind  known  in  England  as  ".pork-pie  "; 
bawi,  or  egg-sEiaped  cap;  sigoskid,  01  three-cornered  cap; 
chaugoshiA,  or  four-cornered  cap;  tdjdar,  or  crown-£h^»ed  cap; 
&c.  Many  other  caps  ore  named  after  the  locality  of  manufacture 
or  some  peculiarity  of  moke,  e.g.  KashttOri-kUopi;  jkslardar, 
fringed  cap,  &c 

A  form  of  cap  much  worn  in  Bengal  ajid  western  India  b 
known  as  Ir&ni  kuUdh,  or  Persian  cap.  It  is  made  of  goatskin 
and  is  shaped  like  a  t&rhiuk  but  has  no  tassel.  The  cap  worn  in 
cold  weather  U  called  top,  U>pa,  or  kanlop  (ear-cover)  (Plate  I. 
fig.  i) ;  these  ore  sometimes  padded  with  cotton.  Cf^s  are  much 
worn  by  Mussulmans  of  Delhi,  Agra,  Lucknow  and  other  cities 
of  the  Um'ted  provinces- 

The  tdrbUsk  or  lurki^opi  was  introduced  into  India  by  Sir  Sayyid 
Ahmad  {Platel.  fig.  3).  It  must  sot  be  confused  with  the  Moorish 
"  fez,"  which  b  skull-shaped.  The  MrbOsh  b  of  Greek  origin 
and  was  adopted  by  Sultas  Mohmud  of  Turkey  in  the  eariy 
part  of  the  igth  century.  To  remove  the  head-dress  of  whatever 
kind  is,  in  the  East,  an  act  of  discourtesy;  to  strike  it  off  b  a 
deep  insult. 

Clothing. — ^The  following  rules  from  the  badilh  or  traditional 
sayings  of  the  prophet  are  noteworthy; — "  Wear  white  garments, 
for  verily  th^  an  full  of  cleanliness,  and  pleasant  to  tbe  eye." 
"  It  is  lawful  for  tbe  woman  of  my  people  to  clothe  herself  in 
silken  garments,  and  to  wear  ornaments  of  gold;  but  it  b 
forbidden  to  man:  any  man  who  shall  wear  silken  garments 
in  thb  world,  shall  not  wear  them  in  tbe  next."  "  God  will  sot 
l>e  merciful  to  him  who  through  vanity  wears  long  trousers  " 
{i.e.  reaching  below  the  ankle).  The  foregoing  rules  ore  now 
only  observed  by  tbe  ultra-orthodox,  such  as  the  W&habi  sect 
and  by  ulemas,  or  learned  elderly  men.  The  Mogul  court  of 
Delhi,  especially  during  the  reign  of  Mohonuned  Shah,  nick- 
named Ran^la  or  tbe  "  dandy,"  greatly  influeitced  change  in 
these  matters.  Coloured  clothing,  gtdd  ornaments  and  silken 
raiment  began  to  be  worn  conusoidy  by  Mussulman  men  in  hb 
reigs. 

For  the  upper  part  of  the  body  the  principal  article  of  dothing 
b  the  Mrfd.  The  Persian  name  for  thb  b  pairaium  and  the 
AraUc  AoMii,  wbciKx  "  cfaemise."  Una  kirti  b  tbe  equivaknt 
for  tbe  shirt  of  Eunqie.  It  b  usually  *^  white  cotton,  and  has 
the  cftening  or  galA  in  front,  at  the  back,  or  on  eitber  side  in- 
differently. It  was  formerly  fastened  with  strings,  bnt  now 
with  tbe  tfumii  (tbe  <Jd  fwm  of  button)  and  Imkmak  fa  kx^ 
In  southan  India,  Gujarat  and  in  tiw  United  Provinces  the 
kirU  b  much  tbe  same  as  to  Imgth  and  fit  as  tiie  English  shirt; 
as  tbe  travellv  goes  northward  from  Delhi  to  the  Af^tan  boida 
he  sees  tbe  MrU  b«'"'"'"e  kmgn  and  locscr  till  be  finds  tbe 
Patban  wearing  it  almoat  to  his  ""H^gi  with  voy  fall  wide 
sleeves.  The  sleeves  are  everywhere  kmg  and  are  anmrrimrs 
fast»>ed  with  one  or  two  buttons  at  the  wrist. 

Mussulmans  always  wear  some  &>nn  ol  trousen.  They  are 
ktwwn  as  bdr  (Arabic)  or  pa'ejdmta*  (Posian).  Thb  ankk 
of  dothing  b  sometimes  looee,  sometimes  tight  aD  tbe  way, 
sunetimes  kwse  aa  for  as  the  knee  and  tight  below  Hke  Jodifmr 
ridir^  breeches,  lliey  are  fastened  round  the  waist  with  a 
scarf  or  strirw  caBed  kamarbaKd  (waistbaBd)  or  tUrt— rf,  and 
an  usually  of  vbilc  cotton.  The  varieties  of  cut  are  skmm  ec 
canoidcal.  onbodox.  iriuch  reaidi  to  the  ankles  and  fit  as  ckac 
to  the  ks  as  European  tiousos;  raan  or  gkar^ndm.  wUch 
reach  to  tix  ankles  hot  are  mndi  wido-  than  Eorefiean  UotEos 
tihb  patlon  b  mncfa  woni  by  the  Siias):  and  l>i>f  or  cimst, 
readtin^  to  the  ankks.  from  whicli  to  the  knee  they  fit  qoiie 
dose.  When  thb  lost  kind  b  "  rocked  "  at  the  ankle  it  b  called 
vAwd^  (Plate  I.  bg.  4).  They  are  sometinKs  buttoned  at  the 
ankle.  cs|)ecialh>-  in  the  Mccrut  distiicl.    Tbe  ikJwiw  paitcnt. 

*  A^Ikiwd  a$  "  p\-umas  "  fin  Amoica  "  paUnus  ~).  tbe  term 
is  Bscd  of  a  torto  0*  nigtit-«iar  lor  mm  whicb  has  now  (t™m-;v 
^upen«<kd  then^ht-alun.    This  naNsts  of  a  knee  «ai  acd 
^n"  «:t.  woiJ  i-«  other  »aimal:  the  — '- '  '" 
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Fig.   I. — Punjabi  Mahommcdan  wearing /nn^i  Fid.  2. — Mahommedan  Paint.  f»i>,  wearing  FiG.  3. — Student  of  the  Aligarh  College 

bound  round  a  red  or  gold  kutlah.  the  kdnlop,  ear-rap,  wearing  the  larbush. 


Fig.  4. — Punjabi    Mahommedan   wearing 
pagri,    with    shimla,    achkan   isHr   or 


Fig.  5. — Bombay  or  Gujarat!  Bora  wearing  Fig.  5  —Mahommedan  Jat  cultivators.  Wife: 

white  and  gold  turban  with  red  top.  — with  izdr,  kurta,  and  orkm  or   chadar; 

husband: — with  majba,chadar,ind  joriJar 


Fig.  7.— The  Parei  kkoka.  a  tall  hat  of     Fig.  8.— Parsi  woman  wear.      Fig.  9.— Pacsi  schoolgirl.  Fig.  10.— Parsi  pith  hat  with  felt  brim, 

glazed  chintz.  ing  Parsi  sari  and  matka- 

bana  or  white  hair  cover. 
XIV.  41S.  -  Fr^PmandlnkDnJiiHsl^J-i 
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Fig-  !■ — Briihman  wearing  dhoti  andjaneo  or 
sniTed  thread.  This  is  the  dining:  and 
sncrificial  dress  of  most  Hindus. 


FlO.  3.— Rajput  wt-aring  chapkan,  which 
IS  worn  both  by  Mussulmans  and 
Hindus,  buttoning  on  different  sidrs. 
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Fic.  K— SiLh  devotee.  .^Jfc.^l  or 
.Vfiku;.  \-owed  iothc«taHrjg 
ot  blue  and  steel,  ^c. 
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very  large  round  the  waist  and  banging  in  folds,  is  worn  by 
Pathans,  B&luchis,  Sindis,  Multanis,  &:c. 

The  new  fashion  in  vogue  amongst  the  younger  generation 
of  Mussulman  is  called  the  ikbarah  or  palaimtnumd,  which  is 
like  the  European  trouscre.  They  are  usually  made  of  calico; 
they  have  no  buttons  but  are  fastened  with  string  (kamarband). 
Bathing  drawers  are  called  gkufannak  and  reach  to  the  knee. 
The  tight  drawers  worn  by  wrestlers  are  called  jawgAiaA. 

Garments  for  outdoor  wear  are  the  anga,  or  an^arAAd,  the 
chapkan,  the  achkan  or  sherwSni;  the  angd,  a  coat  with  full 
sleeves,  is  made  of  any  material,  white  or  coloured.  It  is  slit 
at  the  sides,  has  perpendicularly  cut  side-pockets,  and  is  fastened 
with  strings  just  below  the  breast.  It  is  opened  on  the  right 
or  left  side  according  to  local  custom.  The  a»gi  is  now  considered 
old-fashioned,  and  is  chiefly  worn  by  elderly  men  or  religious 
persons.  It  is  still  not  uncommon  in  Delhi,  Agra,  Lucknow  and 
at  native  courts,  but  is  being  superseded  by  the  achkan  (Plate  I. 
fig.  4),  which  is  buttoned  straight  down  the  front.  Both  angd  and 
aehkan  reach  to  a  little  below  the  knee,  as  also  does  the  chapkan, 
a  relic  of  Mogul  court  dress,  best  known  as  the  shield-like  and 
highly  adorned  coat  worn  by  government  chaprasis  (Plate  II. 
fig.  3).  Over  the  angd  is  sometimes  worn  an  overcoat  called  a 
chogi;  this  is  made  of  any  material,  thick  or  thin,  plain  or  orna- 
mented; it  has  one  or  two  fastenings  only,  loops  below  the 
breast  whence  it  hangs  loosely  to  below  the  knees.  The  ckogd  is 
sometimes  known  by  its  Arabic  names  ab&  or  kaha,  terms  applied 
to  it  when  worn  by  priests  or  ulemas.  In  cold  weather  Pathans 
and  other  border  residents  wear  posteens,  sleeved  coats  made  of 
sheepskinwiththewoollyside  in.  In  India  farther  south  in  cold 
weather  an  overcoat  called  dagld  is  worn;  this  is  an  angd  padded 
with  cotton  wool.  A  padded  chogH  is  called  labidA;  when 
very  heavily  padded  farghal.  Whereas  the  European  wears  his 
waistcoat  under  his  coat,  the  Indian  wears  his  over  his  angd  or 
chapkan  (not  over  the  achkan).  A  sleeveless  waistcoat  generaUy 
made  of  silk  is  called  a  sadari;  when  it  has  half  sleeves  it  is 
called  nimdslln;  the  fuil-sleeved  waistcoat  worn  in  winter 
padded  with  cotton  is  called  mirz&i.  For  ceremonial  purposes 
a  coat  called  jdmd  is  worn.  This  fits  closely  as  to  the  upper  part 
of  the  body,  but  flows  loosely  below  the  waist.  It  is  generally 
white,  and  is  fastened  in  front  by  strings. 

In  Gujarat  and  other  parts  of  western  India  are  to  be  found 
classes  of  Moslems  who  differ  somewhat  from  those  met  with 
elsewhere,  such  as  Memans,  Bor£s  and  Ehojis.  The  first 
are  Sunnis;  the  two  last  Shlas.  Memans  wear  (i)  a  gold 
embroidered  skull-cap,  (1)  a  long  kamis  fastened  at  the  neck 
with  3  or  4  buttons  on  a  gold  chain,  (3)  sadariya,  i.e.  a  tight 
waistcoat  without  sleeves,  fastened  in  front  with  small  silk 
buttons  and  loops,  (4)  an  over- waist  coat  called  shdyd-sadriya 
instead  of  the  anga,  with  sleeves,  and  slits  at  the  sides  (probably 
of  Arab  origin).  When  he  does  not  wear  a  skull-cap  his  amdmdh 
is  made  after  the  arched  Arab  form,  or  is  a  Kashmir  scad  wound 
round  a  skull-cap  made  of  Java  straw.  The  Bora  adopts  one 
of  four  forms  of  pagri;  the  Ujjain,  a  small  neatly  bound  one; 
the  AhmadSbdd,  a  loose  high  one;  the  Sural,  fuller  and  higher 
than  the  Ujjain  pattern  (Plate  I.  fig.  5);  or  the  KalhiOwOdd,  a 
conical  turban  with  a  gold  stripe  in  the  middle  of  the  cone.  The 
Borft  wears  the  angd,  otherwise  he  resembles  the  Meman.  The 
Khoja  wears  a  pagri  smaller  than  the  Meman's,  called  a  MoghalSi 
phenta:  this  leaves  a  portion  of  the  head  bare  at  the  back.  The 
material  is  always  of  kaskida,  a  kind  of  embroidered  cloth. 
Amongst  Mahommedans  only  Pathans  wear  ear-rings. 

MAHomiEDAN  Women.  Head-dress. — The  rupatta  (also  called 
dopatta),  or  veil,  is  of  various  colours  and  materials.  Its  length 
is  about  3  yds.,  its  width  about  ij.  It  is  worn  over  the  head 
and  thrown  over  the  left  shoulder.  It  is  considered  essential 
to  modesty  to  cover  the  head.  This  head-dress  is  also  known 
as  orhna,  orhni,  pochan,  pockni  (Baluchistan  and  western  India) 
chundfi,  tea  (Sind),  sipalla,  lakrai  or  chadar  (Pathan),  Among 
the  poorer  classes  it  is  called  pachoU.  Farther  south  in  India 
when  of  thicker  materia!  it  is  called  chadar  or  chaddar.  It  is 
called  pachedi,  potra  or  maldyd  by  Meman,  Bor3  and  KIioj3 
women.    As  a  rule  married  women  wear  brighter  colours  than 
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unmarried  ones.  In  Kashmir  a  small  round  cap,  goltopi,  is  worn. 
The  A(».;awa  is  a  handkerchief  bound  over  the  head  and  tied  at 
the  back,  and  is  worn  by  Mahommedan  women  indoors  to  keep 
the  hair  tidy;  Mahommedan  women  plait  their  hair  and  let 
it  hang  down  behind  (Plate  I.  fig.  6). 

Clothing. — A  short  jacket  fastened  at  the  back  and  with 
short  sleeves  is  worn.  It  may  be  of  any  material.  In  Sind, 
Gujarat  and  other  parts  of  western  India  it  is  called  a  chtdi. 
It  is  also  very  generally  known  as  angiyS.  Other  common 
names  are  mahram  and  sinHband  (breast-cover).  The  kUria  is  a 
sort  of  sleeveless  shirt,  open  in  front  and  reaching  to  the  waist. 
It  may  be  of  any  material.  When  this  is  worn  with  the  angiya 
it  is  worn  over  it.  This  combination  of  dress  is  worn  only  by 
young  married  women.  In  Kashmir  and  northern  India 
generally  the  angiya  is  not  worn,  and  the  kHrtd  is  worn  instead. 
This  is  like  the  kamis  of  the  man,  already  described;  it  has 
full  sleeves,  is  open  at  the  front,  which  is  embroidered,  and 
reaches  to  the  knee  oi  lower.  Among  Pathans  there  are  two 
kinds  of  kHrld  (kamis  or  khat) ;  one  worn  by  married  women 
called  girdddnd  khat  is  dark  red  or  blue,  embroidered  with  silk 
in  front;  the  jalanS  khat  worn  by  unmarried  women  is  less 
conspicuous  for  colour  and  ornament.  A  large  pocket  (Jdi)  is 
often  sewn  on  in  front  like  the  Highlander's  sporran. 

The  Pa'ejdmSs,  also  called  izdr,  are  cut  like  those  of  men,  and 
known  by  the  same  names.  They  differ  only  in  being  of  silk  or 
other  fine  material  and  being  coloured  (Plate  I.  fig.  6).  Among 
Pathans  they  are  called  parlog  or  porlek  (pardek),  and  those  of 
unmarried  girls  are  of  white,  while  married  women  wear  them  of 
susi,  a  kind  of  coloured  silk  or  cotton.  As  a  general  rule  the  wear- 
ing of  paijdm&s  is  the  chief  distinction  between  Mussulman  and 
Hindu  women.  In  the  Shahpur  and  other  districts,  however^ 
where  Mahommedans  have  followed  Hindu  customs,  Moslem 
women  wear  the  majld,  a  cloth  about  3  yds.  long  by  li  wide  tied 
tightly  round  the  waist  so  as  to  fall  in  folds  over  the  legs.  Even 
Mahommedan  men  sometimes  wear  the  majld  in  these  districts. 
This  form  of  dress  is  known  among  Moslems  as  tahband  [lower 
binding]  (Plate  I. fig.  6).  In  Rajputana,  Gujarat  and  the  southern 
Punjab,  Mahommedan  women  sometimes  wear  a  Ihenga  or  ghagra 
skirt  without  trousers;  in  the  Sirsa  district  and  parts  of  Gujarat 
the  ghagra  is  worn  over  the  trousers.  The  sadari  or  waistcoat 
is  worn  by  women  as  well  as  men.  The  tiUak  or  peshwas  is  a 
dress  or  robe  the  skirt  and  bodice  of  which  are  made  in  one  piece, 
usually  of  red  or  other  coloured  material;  it  is  common  In 
Gujarat,  Rajputana  and  the  Sirsa  district,  and  is  the  style  usually 
adopted  by  nautch  girls  when  dancing.  Meman  women  wear  also 
the  aba,  or  overcoat,  which  differs  from  that  worn  by  men  in 
that  it  has  loose  half  sleeves,  and  fastens  with  two  buttons  at 
each  side  of  the  neck  over  the  shoulders;  it  is  embroidered 
on  the  breast,  and  adorned  with  gold  lace  on  the  skirts. 

In  Delhi,  Lucknow,  Agra  and  other  towns  irt  the  Punjab 
and  the  United  Provinces  a  special  wedding  dress  is  worn  by  the 
bride,  called  rit-kdjori,  the  "  dress  of  custom."  It  is  worn  on  the 
wedding  night  only;  and  it  is  a  rule  that  no  scissors  are  employed 
in  making  it.  The  trouser  string  of  this  dress  is  not  the  usual 
kamarband,  but  is  made  of  untwisted  cotton  thread  called 
kalSwi.  Out  of  doors  Mahommedan  women  wear  the  burkS, 
a  long  loose  white  garment  entirely  covering  the  head  and  body. 
It  has  two  holes  for  the  eyes.  Mahommedan  women  pencil- the 
eyes  with  kohl  or  sUrmd,  use  missi  for  the  teeth  and  colour  the 
palms  and  nails  of  the  hand  with  henna.  A  nose-ring  ts  a  sign 
of  marriage. 

Hindus, — Caste  does  not  influence  dress  amongst  Hindus 
as  much  as  might  be  expected.  The  garment  distinctive  of  the 
Hindus  of  all  castes,  men  and  women,  all  over  India,  is  the  dholi 
or  loin  cloth.  It  is  a  very  ancient  dress,  and  their  gods  are 
represented  as  clothed  in  it  in  old  sculptures. 

The  general  term  used  for  clothing  is  kaprd,  lata  or  liigd. 
Under  Mahommedan  influence  Hindu  clothing  developed  into 
"  suits,"  consisting  of  five  pieces  for  men,  hence  called  pancho 
tuk  kapra — (t)  head-dress,  (a)  dholi,  (3)  coat,  (4)  chaddar  or 
sheet,  (s)  bathing  cloth;  and  three  for  women,  hence  called 
tin  Ink — (i)rfAo(»,(i)  jacket,  (3)  shawl.  ^— *  i 
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Mbh. — Thellindu  (except  the  Rajput)  shaves  his  head,  leaving 
only  a  lop-knoi  on  ihc  point  of  the  skull.  He  shaves  the  face 
(except  the  eye-brows)  and  his  body.  The  Rajput  weais  a  full 
heard  and  whiskers,  usually  parted  in  the  middle.  He  sometimes 
drawi  the  beard  and  whiskers  to  the  side  of  the  head,  and  to 
keep  It  lidy  wraps  round  it  a  doth  called  dhdli  or  galmochs. 

Uead-dress. —  Hindus  wear  sometimes  turbans  and  sometimes 
caps.  When  the  turban  is  worn  it  is  always  of  the  pagri  form, 
never  the  umJmdA,  Hindus  wind  the  pugri  in  various  ways  as 
described  for  Mussulmans,  but  the  angles  are  formed  over  the 
ears  and  not  from  front  to  back.  Mahrattas  wear  flat  red 
pagris,  with  a  small  conical  peak  variously  shaped  and  placed. 
The  pugri  is  known  in  different  parts  of  India  as  pUg,  phenlH, 
phag,  phagdi  and  many  other  names.  In  Bengal  a  sort  of  turbaji 
is  worn  which  can  be  taken  off  Uke  a  hat.  When  Hindus  wear 
cups  or  lopii  they  resemble  those  worn  by  Mahommedans,  but 
they  never  wear  Ihe/rs,  lilrbilsh  or  irHni  topi.  In  Gaya  a  pecuhar 
cap  made  of  ISl  leaves  is  worn  in  rainy  weather,  called  ghungS. 
Hcngalis,  whether  firahmans  or  of  other  castes,  frequently  go 
bHrchca(l<.-d. 

Body  OofAiNf.— The  dhoti  is  a  simple  piece  of  cloth  (cotton), 
genernjty  white.  Il  is  wound  round  the  loins,  the  end  passed 
between  the  legs  from  front  to  back  and  tucked  in  at  the  waist 
Ikchind  (I'ktell.  hg.  a).  The  small  form  of  (j^bofi  worn  by  men  of 
the  lower  class  is  called  langoti.  It  does  not  fall  below  mid-thigh. 
A  Brahman's  dhoti,  as  also  that  of  some  other  castes,  reaches  to 
a  little  below  the  knee;  &  Rajput's  to  his  ankles.  The  dkoti  is 
known  under  many  names,  dkiUia,  pitomhar,  lungi,  &c.  In  some 
imrts  of  India  half  the  dhoti  only  is  wound  round  the  loins,  the 
otherhalf  being  thrown  over  theleft  shoulder.  Some  upper  classes 
of  Hindus  wear  for  coat  the  karti;  most  wear  the  angharkd 
(t'late  II.  fig,  i),  a  short  uitgil  reaching  to  the  waist.  It  is  also 
known  as  hamri,  baHari,  badaH  or  bandi.  Hindus  wear  the  ang- 
AtirMd  or  iiNgJ  as  Mahommedans  do,  but  whereas  thcMahommedan 
hastheopeningon  theleft  the  Hindu  wears  it  on  the  light.  When 
the  kitria  is  worn  it  is  worn  under  the  angi.  The  chaddar  (chadar 
or  dop^itlo)  is  of  various  kinds.  It  is  a  piece  of  cotton  cloth  3  yds, 
long  by  I  yd,  wide.  It  is  worn  across  the  shoulders,  or  wrapped 
round  the  body,  but  when  bathing,  round  the  loins.  Hindus, 
both  men  and  women,  ii-car  ear-iings. 

Tkr  Briihmitiifat  Ikrrad  {jantif)  (Plate  II,  iig,  s)  isa  cord  made  of 
twisted  cullon  prepared  with  many  ceremonies.  It  is  worn  o\-er 
the  left  shoulder  and  hangi  down  to  the  right  hip.  It  is  of  three 
strands  till  the  wearer  is  married,  when  it  becomes  six  or  nine. 
It  is  06  handbreadths  in  length,  and  is  knotted.  Rajputs  also 
wear  tlus  (hrwd,  similar  in  make  and  length,  but  the  knots  arc 
tliffcrent. 

Caste  aitd  sect  marks  also  distinguish  Hindus  fn»n  each  tAba. 

iroan-N. — The  hair  b  sometimes  wwn  plaited  (lAwi),  usually 
an  odd  number  of  thin  plaits  made  into  one  large  one,  falling 
down  the  back  and  fastened  at  the  end  with  ribbons.  Another 
i^iyle  is  %-earinK  it  in  a  knot  aflar  the  andcnt  Gredan  fashion; 
il  i$  olwa.N's  worn  smooth  in  front  and  parted  in  the  middle. 
l.'KTr  the  h«ttd  is  woni  the  »kmi  or  %-eil.  The  end  is  thtown  o\-v 
the  l«ft  shoulder  in  such  a  muuto^  as  to  conceal  the  breast. 
<.>n  the  upp<T  part  of  the  body  the  kiM  h  sometimes  worn. 
A  bodice  called  itmfivJ  is  worn.  This  co\'ws  the  breast  and 
shoulder:  it  has  half  slet^'es..  is  \'«ry  shoit.  and  is  fastened  at 
the  back  with  strings. 

The  skin  b  called  /Vh.m  or  gh^gra.  It  b  wont  mostly  in 
Rajpuiana  hanging  in  full  douncts  to  the  knee  or  a  Kttle  bdow. 
In  Bengal.  Madras  and  Bombay  Pre^dnKies  womoi  do  not  wc«r 
a  skirt.  iwl,v  a  tAim'i  and  $<M.  TUs  last  is  a  kng  piece  of  cotttm 
•.w  silk  •rtoth.  H^f  ts  draped  round  the  waist  and  bangs  to  the 
feet  in  t\>lds:  the  nMnainiirr  b  passed  over  the  bead  and  thrown 
«\XT  the  left  shoulvkr  i,l'Lttell.&g.4^. 

Sikh,  -The  Sikh  ikxs  n^n  shaw  or  cut  lus  hair.  The  beard 
b  lurtn)  in  ih^  mMvUe  «!>vl  carried  up  eai-fa  side  of  the  fac«  to 
th«  to(t  «i  the  head.  .\  pieor  of  cloth  called  J«i.'J  or  jti:<'MtvAJ 
b  ii\>uQd  rouital  the  ciuB  and  bead  so  as  to  keep  the  hair  dean 
ami  t)<l>\  Th^  hair  v^'  the  hrad  b  tied  into  a  knot  Ktrs^  at  the 
lop  of  the  bead  or  at  the  hack,  a  distinguishing  mark  <>f  the 


Sikh.  His  religion  requires  the  Sikh  to  carry  five  articles — ka, 
the  knot  of  hair  on  the  head;  the  kanga,  a  comb;  the  hard,  a 
knife;  the  kach,  a  pair  of  short  trousers  peculiar  to  the  Sikh; 
and  the  kharll,  an  iron  bangle  on  the  wrist.  It  is  <&  rigueur 
that  he  should  carry  some  piece  of  iron  on  his  person.  His  head- 
dress he  calls  a  p&g;  it  is  a  turban  of  amamah  shape  but  enorm- 
ously large.  The  Sikh  nobility  and  gentry  wear  two  turbans, 
either  both  of  pagri  form  or  one  of  pagri  and  one  of  amamdh 
form.    Each  is  of  a  difierent  colour. 

The  Sikh  calls  his  k^rld  jhagga;  it  b  very  large  and  loose, 
bound  with  a  scarf  round  the  waist.  The  kach  is  a  sort  of  knicker- 
bockers leaching  to  just  below  the  knee,  which  they  encircle 
tightly.  Over  all  the  Sikh  wears  the  choga.  In  outlying  villages 
he  wears  instead  of  the  kHrti  a  chadar  or  cloth,  which  he  calls 
khes,  on  the  upper  part  of  his  body.  Some  village  Sikhs  wear 
a  iahband  or  wajstdoth  instead  of  the  kach.  Sikhs  are  fond  of 
jewelry  and  wear  eai-iings.  The  dress  of  Sikh  women  does  not 
differ  greatly  from  that  of  Hindu  women;  but  in  the  Sirsa 
district  and  some  other  parts  she  wears  the  Mahommedan 
sulan  or  trousers,  under  the  Ihenga  or  skirt.  There  is  a  small 
sect  of  Sikh  known  as  AkSli  or  Nthang.  Their  dress  is  entirdy 
of  dark  blue  colour,  the  turban  being  also  blue,  high  and  pointed; 
on  it  are  fastened  three  steel  quoits.  The  quoit  was  the  andent 
weapon  of  the  Sikh,  who  calls  it  chakar.  Certain  steel  blades 
are  stuck  through  the  body  of  the  turban.  The  Akilis  also 
wear  large  flat  iron  rings  round  the  neck  and  arms  (Plate  U. 
fig.  6). 

pAxsis. — When  the  Parsb  were  first  admitted  into  India, 
certain  conditions  were  imposed  upon  them  by  the  Hindus; 
among  others  they  were  not  to  eat  beef,  and  they  were  to  follow 
the  Hindu  custom  of  wearing  a  top-knot  of  hair.  Old-fashioned 
Paisis  in  country  dbtricls  still  follow  these  customs.  To  uncover 
the  head  is  looked  upon  as  a  sin;  hence  Parsb  of  both  sexes 
always  wear  some  h^d  covering  whether  indoors  or  out.  In 
the  house  the  man  wears  a  skull  cap;  out  of  doors  the  older 
Parsis  wear  the  khoka,  a  tall  hat,  higher  in  front  than  at  the 
back,  made  of  a  stiff  shiny  material,  with  a  diaper  pattern 
(Plate  1.  fig.  7).  The  younger  generation  adopted  a  round  pith 
hat  with  a  rolled  edge  of  fdt,  but,  under  the  influence  of  the 
swadeM  movement,  they  have  generally  reverted  to  the  older 
form  (Plate  L  fig.  10).  Next  to  the  skin  the  Parsi  wears  a 
sadra  or  sacred  shirt,  with  a  girdle  called  katti.  Over  the  tadra  a 
white  cotton  coat  is  worn,  reaching  to  a  Utile  bdow  the  wabt. 
The  Parsi  w«ais  loose  cotton  trousers  like  a  Mussulman.  In 
country  districts  he  wears  a  jdmd,  and  over  the  jami  a  pechodi 
or  shoulder  doth.  The  young  Parsi  in  Bombay  has  adc^ted 
Eunq>ean  dress  to  a  great  extent,  exc^t  as  to  headgear,  ^ The 
Parsi  woman  dresses  her  hair  in  the  cdd  Greek  fashion  with  a 
knot  behind.  She  also  wears  a  iodra  or  sacred  shirt.  Country 
Parsb  in  villages  wear  a  tight-fitting  sleeveless  bodice,  and 
trousers  of  odoured  doth.  Over  all  she  winds  a  silfcai  sari  or 
sheet  round  the  body;  it  b  then  passed  betweoi  the  lep  and 
the  end  thrown  ovtx  the  ri|^t  shoulder.  Out  (rfdoras  she  coven 
her  bead  and  right  tan|^  (Elate  I.  fig.  8).  In  towns  the  lari 
b  not  passed  between  the  le^  but  hangs  in  loose  foWs  so  as  to 
hide  the  trousers.  The  upper  classes  wear  a  sleeved  ^£41  jacket 
instead  of  the  bodice.  Parsi  diildrai  up  to  the  age  <tf  seven 
wear  cotttm  frocks  called  jMUaw,  Tbey  wear  ItMig  rfiite 
trousers  of  early  Victorian  cut.  with  frills  at  the  bottwn.  They 
wear  a  round  cap  Uke  a  smoking-cap.  TT«  Ettle  giifa  wear  tbdr 
hair  flowing  kxise  (Plate  I.  fig.  0I. 

Shoes, — There  b  no  distinction  between  the  shoes  miru  by 
Hindus,  Moslems.  Skhs  or  Paisb.  but  Hindus  will  not  wear 
than  when  made  of  cow's  kaibo^.  Shoes  are  cafled  jiUa.  /aft" 
or  juie  by  Mahommedans,  and  jen  or  sorr  by  Hindis.  Shoes 
are  usualhi-  lUstinguisbed  by  ihe  name  <rf  the  mateiiat,  as  ■** 
U  /*(*,  leather  shoes,  h^m^ijiid,  fdt  shoes,  and  so  on. 

Them  are  innumerable  styles  of  cut  irf  shoe,  three  being  \ht 
mnaaootst:  (il  S^imfi-iii,  these  are  shaped  like  Engtbh 
slippers,  but  are  pointed  ai  the  loe.  terminating  in  a  thin  wi^ 
turned  back  and  fastened  10  the  instep.  TliQ  are  most^  made 
oi  :hin  red  leather,  plain  in  the  case  *rf  poorer  people  and  iKth- 
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embroidered  in  the  case  of  rich  people.  This  cut  of  shoe  is  most 
in  vogue  amongst  Moslems.  {2)  Gol  panje  ki  jiiti,  like  English 
slippers,  but  rounded  at  the  toes.  (3)  Ghelta  or  nagphani  (snake's 
head)  juW,  the  toe  is  turned  up,  while  the  back  part  is  folded 
inwards  and  trodden  under  the  heel.  Ladies  usually  wear 
shoes  of  this  fashion,  known  as  phirijuti.  Women's  shoes  differ 
only  in  size  and  in  being  made  of  finer  material,  and  in  being 
embroidered.  Hindu  women  seldom  wear  shoes.  On  the 
northern  frontier  the  pattern  known  as  the  kafshi  is  worn;  this 
is  a  slipper  having  neither  sides  nor  back)  the  sole  towards  the 
heel  is  narrow  and  raised  by  a  small  iron<shod  heel.  In  the  hills 
shoes  resembling  sandals,  called  ckaplis,  made  of  wood,  straw 
or  grass  are  worn.  The  soles  are  very  thick,  and  are  secured 
with  straps;  there  is  generally  a  loop  for  the  big  toe.  They 
arc  known  as  phulkdrru  In  K^ashmir,  and  pula  in  Kulu  and 
Chamba. 

'  Shoes  are  invariably  removed  on  entering  mosques  or  other 
holy  places.  It  is  also  customary  to  remove  them  when  entering 
a  house.  Orientals  sit  on  the  floor  in  preference  to  chairs;  hence 
it  is  thought  very  necessary  by  them  that  the  carpet  should  be 
kept  clean,  which  could  not  be  done  were  persons  to  keep  their 
shoes  on.  While  it  would  be  considered  a  breach  of  good  manners 
to  enter  a  room  with  the  shoes  on,  an  exception  has  been  made 
in  favour  of  those  natives  who  have  adopted  European  boots 
or  shoes.  The  babus  of  Bengal  have  t^en  to  English-made 
shoes  of  patent  leather  worn  over  white  socks  or  stockings. 

Authorities.— The  Indian  section  of  the  Victoria  and  Albert 
Museum  (London)  includes  an  exhibition  of  oriental  dress;  and  the 
library  of  the  India  Office  many  prints  and  photographs.  The  following 
books  may  be  consulted :  Coloured  Drawings  illuslraling  the  Manners 
and  Customs  of  Natives  of  India  (originally  prepared  by  order  of  the 
marquess  Weflesley,  Governor-General;  viae  Council  minute  dated 
i6th  August,  1866)  (r  vol.);  J.  Forbes  Watson  and  J.  W.  Kaye, 
Tke  People  of  India;  F.  Baltazar  Solyyns,  Les  Hindous  (4  vols. 
illustrated,  Paris,  1808);  India  Office  Library,  3  email  portfolios  of 
pictures  of  Katch  and  Bombay  men  and  women;  Costume  of  Bala 
Ghat  (Carnatic),  5.E.  India  (large  water-colours,  India  Office 
Library);   Illustrations  of  various  tia.des  in  Ka^mir, 


by   Indian 
t  Gallery  of 


5  (India  Office  Library);  R.  H,  Thalbhoy,  Portrait  ,    , 

Western  India  (l886)  (chiefly  portraits  of  Parsi  notables);  Edward 
Tuite  Dalton,  C.S.I. ,  Descriptive  Ethnology  of  Bengal  (i  vol.,  1872) 
Talboys  Wheeler,  History  of  the  Imfiertal  Assembly  at  Delhi, 


Peasant  Life  (Calcutta,  1885;  this  isa  m 
and  research;  in  division  a,  sut"""" 
be  found  names  and  dcscriptio 

luth,  central  and  eastern  India) ; 

'  Manufactures  and  A  rts  of  the  Punja 

Jtatislical  Account  of  Bengal  {1875, ,  ___„   __    ._  _,   _^   

(London,  1895);  Sir  Denzil  Ibbetson,  Outlines  of  Punjab  Ethno- 
graphy; E.  Thurston,  Castes  and  Tribes  of  Southern  India.  It  is 
to  be  hoped  that  steps  will  shortly  be  taken  to  arrange  articles  of 
costume  now  displayed  at  the  Indian  Section,  Victoria  and  Albert 
Museum,  in  some  systematic  order  so  as  to  assist  students  in  arriving 
at  a  scientific  knowledge  of  the  subject.  (C.G.) 

INDIA,  FRENCH,  a  general  name  for  the  French  possessions 
in  India — on  the  Coromandel  coast,  Pondicherry,  Karikal  and 
Yanaon;  on  the  Malabar  coast,  Mahfi;  and  in  Bengal,  Chander- 
nagore.  In  addition  there  are  a  few  "  lodges  "  elsewhere,  but 
they  are  merely  nominal  remnants  of  French  factories.  The 
total  area  amounts  to  103  sq.  m.,  of  which  113  sq.  m,  belong  to 
the  territory  of  Pondicherry.  In  1901  the  total  popidation 
amounted  to  273,185.  By  decree  of  Uie  15th  of  January  1879 
French  India  was  provided  with  an  elective  general  council 
and  elective  local  councils.  The  results  of  this  measure  have 
not  been  very  satisfactory,  and  the  qualifications  for  and  the 
classes  of  the  franchise  have  been  modified.  The  governor 
resides  at  Pondicherry,  and  is  assisted  by  a  coimcil.  There  are 
two  tribunals  of  first  instance  (at  Pondicherry  and  Karikal), 
one  court  of  appeal  (at  Pondicherry)  and  five  justices  of  the 
peace.  The  agricultural  produce  consists  of  rice,  earth-nuts, 
tobacco,  betel  nuts  and  vegetables. 

History. — The  first  French  expedition  to  India  is  believed 
to  have  taken  place  in  the  reign  of  Francis  I,,  when  two  ships 
were  fitted  out  by  some  merchants  of  Rouen  to  trade  in  eastern 


seas;  they  sailed  from  Havre  in  that  year  and  were  never 
afterwards  heard  of.  In  1604  a  company  was  granted  letters 
patent  by  Henry  IV.,  but  the  project  failed.  Fresh  letters  patent 
were  issued   in  1615,  and   two  ships  went  to  India,  only  one 

returning.  LaCompagnie  des  Indes  was  formed  under  the  auspices 
of  Richelieu  (1642)  and  reconstructed  under  Colbert  (1664), 
sending  an  expedition  to  Madagascar.  In  1667  the  French 
India  Company  sent  out  another  expedition,  which  reached 
Surat  in  i663,  where  the  first  French  factory  in  India  was 
established.  In  1672  Saint  Thomfi  was  taken,  but  the  French 
were  driven  out  by  the  Dutch  and  retired  to  Pondicherry  (1674}. 
In  1741  Dupleix  became  governor  of  Pondicherry  and  in  1744 
war  broke  out  between  France  and  England;  for  the  remaining 
history  of  the  French  in  India  see  India, 

See  Haurigot,  French  India  (Paris.  1887);  "Henrique,  Les  Colomes 
franiaises  (Paris,  1889) ;  Lee,  French  Colonies  (Foteign  Office  Report, 
1900) ;  L' Annie  coloniale  (Paria,  1900) ;  and  F.  C.  Danvers,  Records 
of  the  India  Office  (1887). 

INDIANA,  a  north-central  state  of  the  United  States  of 
America,  the  second  state  to  be  erected  from  the  old  North- West 
Territory;  popularly  known  as  the  "  Hoosier  State."  It  is 
located  between  latitudes  37°  47'  and  41"  50'  N.  and  longitudes 
84°  49'  and  88°  2'  W.  It  is  bounded  on  the  N.  by  Michigan 
and  Lake  Michigan,  on  the  E.  by  Ohio,  on  the  S.  by  Kentucky 
from  which  it  is  separated  by  the  Ohio  river,  and  on  the  W.  by 
Illinois.  Its  total  area  is  36,350  sq.  m.,  of  which  440  sq.  m.  are 
water  surface. 

Physiography. — Topographically,  Indiana  is  similar  to  Ohio  and 
Illinois,  the  greater  part  of  its  surface  being  undulating  prairie  land.- 
with  a  range  of  sand-hills  in  the  N.  and  a  chain  of  picturesque  ami 
rocky  hills,  known  as  "  Knobs,"  some  of  which  rise  to  a  height  of 
500  ft.,  in  the  southern  counties  along  the  Ohio  river.  This  southern 
border  of  hills  is  the  edge  of  the  "  Cumberland  Plateau  "  physio- 
graphic province.     In  the  northern  portion  of  the  state  there  a 
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Lake  Maxinkuckee  in  Marshall  county.  In  the  limestone  reppon  of  the 
south  there  are  numerous  caves,  the  most  notable  being  Wyandotte 
Cave  in  Crawford  county,  next  to  Mammoth  Cave  the  Tareest  in  the 
United  States.  In  the  southern  and  south-central  part  of  the  state, 
particularly  in  Orange  county,  there  are  many  mmeral  springs,  of 
which  the  best  known  are  those  at  French  Lick  and  Weet  Baden. 
The  larger  streams  flow  in  a  general  south-westerly  direction,  and  the 
greater  part  of  the  state  is  drained  into  the  Ohio  through  the  Wabadi 
river  and  its  tributaries.  The  Wabash,  which  has  a  total  length  of 
mM^thansoom.ihaaitsheadwatersin  the  western  part  of  Ohio,  and 
flows  in  a  north-west,  south-west,  and  south  direction  across  the  state, 
emptying  into  the  Ohio  river  and  forming  for  a  considerable  distance 
the  boundary  between  Indiana  and  Illinois.  It  is  navigable  for  river 
steamboats  at  high  water  for  about  350  m.  of  its  course.  Its  principal 
tributaries  are  the  Salamanie,  Mississinewa,  Wild  Cat,  Tippecanoe 
and  White  rivers.  Of  these  the  White  river  is  by  far  the  most  im- 
portant, bein^  second  only  to  the  Wabash  itself  in  extent  of  territory 
drained.  It  is  formed  by  the  confluence  of  its  Ejist  and  West  Forks, 
almost  50  m.  above  its  entrance  into  the  Wabash,  which  it  joins  about 
100  m.  above  the  Ohio.  Other  portions  of  the  state  are  drained  by 
the  Kankakee,  a  tributary  of  the  Illinois,  the  St  Joseph  and  its 
principal  branch,  the  Elkhart,  which  flow  north  through  the  south- west 
corner  of  Michigan  and  empty  into  Lake  Michigan;  the  St  Maiy'a 
and  another  St  Joseph,  whose  confluence  forms  the  Maumee,  which 
empties  into  Lake  Erie;  and  the  White  Water,  which  drains  a 
considerable  portion  of  the  south-west  part  of  the  state  into  the  Ohio. 
Flora  and  Fauna. — The  flora  of  the  state  is  varied,  between  iaoo 
and  1500  species  of  flowering  plants  being  found.  Among  its  native 
fruits  are  ttie  persimmon,  the  paw-paw,  the  goose  plum  and  the  fox 
grape.  Cultivated  fruits,  such  aa  apples,  pears,  peaches,  plums, 
grapes  and  berries,  are  raised  in  large  quantities  for  the  market. 
The  economic  value  of  the  forests  was  originally  great,  but  there  has 
been  reckless  cutting,  and  the  timber-bearing  forests  are  rapidly  dis- 
appearing. As  late  as  1880  Indiana  was  an  important  timber-pro- 
ducing state,  but  in  1900  less  than  30  %  of  the  total  acreage  of  the 
state — only  about  I0,8oo  sq,  m. — was  woodland,  and  on  very  little 
of  this  land  were  there  forests  of  commercial  importance.  There  are 
about  1 10  species  of  trees  in  the  state,  the  commonest  being  the  oak. 
The  bald  cypress,  a  southern  tree,  seems  to  be  an  anomalous  growth. 
Blue  gjass  is  valuable  for  grazing  and  hay-making.  The  principal 
crops  include  Indian  com,  wheat,  oats,  potatoes,  buckwheat,  rye 


The  fauna  originally  included  buffalo,  elk,  deer,  wolves,  bear,  lyi 
leaver,  otter,  pwcupine  and  puma,  but  civilization  has  driven  th( 
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ntirely.  Rattlesnakesand copperheads wereformerly common 
1  the  south.    The  game  birds  include  quail  (Bob  White),  )    "  ' 
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grouM  and  n  few  pinnated  grouw  (once  very  plentiful,  then  nearly 
exterminated,  but  now  apparently  reappeanng  under  strict  pro- 
Ie<:tlon),  and  Huch  water  liirdii  an  the  mallard  duclc,  wood  duck,  blue- 
and  grecn-wlnfted  tealv,  WilHon'B  triijx,  and  greater  and  leuer  yellow 
lei[N  (inlpe).  The  tong  bird*  and  InBectlvoroui  birds  include  the 
cardinal  sroibeak,  icarlet  and  summer  tanagers,  meadow  lark,  song 
sparrow,  catbird,  brown  thrasher,  wood  thrush,  house  wren,  robin, 
blue  bird,  goldfinch,  red-headed  woodpecker.  Sicker  (golden-winged 
woodpecker),  and  several  species  o(  warblers.  The  game  fish  include 
the  bass  (small-mouth  and  large-mouth],  brook  trout,  pike,  pickerel, 
and  musjcallonge,  and  there  are  many  other  large  and  small  food 
fishfn, 

Ctimate. — The  climate  of  Indiana  is  unusually  equable.  The  mean 
annual  tem[KTatun'iHabout  53°  F.,  rangingi'rom49  F.  inthenorthto 
54*  In  the  siiuth.  The  mean  monthly  temperature  varies  from  35°  in 
the  momh>  of  December  and  lanua^  to  n'-jg"  in  July  and  August. 
Cold  wlndsfrom  the (jrcat  LaKcs region frcquentlvcause a fallin  tern- 
[icraturc  to  an  extreme  of-sj'F.  in  the  north  ana  north  central  parts 
of  the  stiito.  The  mean  annual  rainfall  for  the  entire  state  is  about 
43  in.,  varying  from  35  In,  in  the  north  to  46  in.  in  the  Ohio  Valley. 

The  soil  of  the  greater  part  of  the  state  consists  of  a  drift  deposit 
of  Iodm:  calciircDUB  loam,  which  extends  to  a  considerable  depth,  and 
whii-h  is  exceedingly  fertile.  In  the  Ohio  and  White  Water  river 
valleys  a  windsconc  and  limeitone  formation  predominates.  The 
north  and  north  central  portions  of  the  state,  formerly  rather  swampy, 
have  become  since  the  clearing  of  the  forests  as  productive  as  the 
south  central.  The  most  fertile  part  of  the  state  ia  the  Wabash 
valley  I  the  least  fertile  the  sandy  .region,  of  small  extent,  im- 
mediately south  of  Lake  Michigan. 

IndutUy  and  Manufactures. — Agriculture  has  always  been  and  still 
Is  the  chief  Industry  of  the  state  of  Indiana.  According  to  the 
census  ui  iqoo,  94'  1  %  of  the  land  area  was  included  in  farms,  and 


111  a  share  Imsis.  The  average  siie  of  farms,  which  in  1850 
\y>-a  acres,  had  dei^reascd  to  toj-j  acres  in  1S80  and  to  97-4  acres  in 
1900.  The  value  of  the  farm  property  increased  from  (736,781,857 
in  18H0  to  1978,616,471  in  1900.  The  farms  are  commonly  cultivated 
on  the  three-crop  rotation  system.  The  proximity  of  such  ^ood 
nutrkeu  as  Chicago,  Cincinnati,  St  Louis  and  Louisville,  in  addition 
to  the  local  markets,  and  the  unusual  opportunities  afforded  by  the 
railways  that  traverne  every  portion  of  the  state,  have  been  im- 
nnrtant  factors  in  the  rapid  agricultural  advance  which  has  enabled 
Iniliaiw  to  keep  pace  with  the  iiewly  developed  states  farther  west. 
IndiaiM  was  ninth  in  the  value  of  its  agricultural  products  in  1889, 
and  retained  the  mme  relative  rank  in  1899,  although  the  value  had 
rannidembly  more  than  doubled,  increasing  from  |l94, 759,363  in  1889 
to  1104,450,106  in  1899.  The  principal  crops  in  which  the  state  has 
maintainetl  a  high  relnti\'e  rank  are  Indian  com,  wheat  and  hay; 
the  acreage  devoted  to  each  of  the!«  increased  considerably  in  tne 
d«wk   1890-1900,     In   1907,  according  -     -•     "       - 
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nong  the  states  of  the  United 
States)  prodiiivd  ,1,14,1.000  tons  (the  8th  largest  crop).  Other  im- 
portant staple  crops  are  oats,  nv  and  potatoes,  of  which  the  crops  in 
1907  were  rvapectlvely  36,683.000  bushels,  061,000  bushels,  and 
7„V>8,0(M  bushels.  There  are  no  well-defined  crop  belts,  the  pro- 
auction  of  the  various  crops  being  eenerai  throughout  the  state, 
except  in  the  ciiiiie  of  potatoes,  most  of  which  are  raised  in  the  sandy 
reitionsof  the  north.  The  value  of  the  orchard  products  is  lai^,  and 
la  steadily  incrensins;  in  the  decade  1890-1900  the  number  of  pear 
tTtei*  iiHTease>.1  from  304.,579  to  868,11*4,  and  between  1889  and  1899 
the  crop  inceMMd  from  157.707  to  131,713  bushels.  Of  apple  trees, 
which  surpas»all  other  orchard  trees  in  number,  there  were  more  than 
t.Ma,ooa  in  iiii».  The  total  \-alue  of  the  state's  orchard  products 
In  1899  was  $,1,166^x38,  and  the  value  of  small  fruits  w^s  St. 113,537. 
The  canniiu;  industry- lH>th  (or  fruits  and  small  vi;^abtes  has  become 
Mie  of  mucn  im^irtance  sinci-  1890. 

i^iick-raisinK  is  an  industn-  of  ^wing  importance,  the  value  c^ 
the  live  utixk  m  the  st.kte  increasing  from  I71 .068.758  in  i88o  to 
S9.1.,1t>i,4ii  in  1890  and  f  109,550,761  in  1900-  Sheep- raising,  how- 
ever, which  is  r\inftned  lar^-ty  to  tne  north  and  east  portions  of  the 
state,  decreawtl  sli|:hl1y  tn  importance  between  1890  and  1900. 
The  x-alue  of  the  dnirj-  products  *»id  in  1899  tcensus  of  1900)  was 
tt*.'.U7.,(7«\  nearly  one-half  of  which  was  repmentcd  b>-  buttM':  and 
the  ttital  ^'nlue  of  ilair>'  products  was  ti5.7,V),,'iiU- 

In  the  \-«liie,  exti^t  ami  prwtucing  power  ■>(  her  manufacturing 
IndustrKv  tntli.tiw)  has  made  iviiv»rfcaple  «d\-ance  sioce  i«8o.  This 
incnvt«^.  which  more  than  kept  pace  with  that  of  the  country-  as  a 
whole,  wasdue  larj^^ly  to  hic;«l  ctu^f.  jmong  which  may  be  mentioned 


the  "  (ji"ti>r\-  "  s\-sl*ml  within  the  swte  wa*  7118  in  1900,  7044 
'n  igi»5:  tWeir  int-e^ted  capiral  wa*  Sit9.3ii<o8o  in  1900  and 
t3IJ.o7i,j,vi  in  l-WS,  an  ini-rftj*  ,n"  4i\t'tf:  and  the  v^lue  of  their 


total  product  was  $337j07i,«30  in  1900  and  l393,954^«5  ia  1905. 
an  increase  of  id-9  %.  The  most  important  manufactured  products 
in  1905  were  flour  and  grist  mill  products,  valued  at  136,473.543;  in 
1900,  when  they  were  second  in  importance  to  ^ugnter-nouse 
DToducts  and  pocked  meats,  they  were  valued  at  $39,037,843. 
Next  in  importance  in  1905  was  the  slaughteriog  and  meat-packii^ 
industry,  ot  which  the  total  product  was  valued  at  929,353.5931  in 
1900  it  was  valued  at  143.862,273.  Other  important  manufactured 
products  were:  those  of  machine  shops  and  foundries,  the  value  of 
which  increased  from  $17,338,096  in  1900  to  $33,10^,516  in  1905, 
or  34-1  %;  distilled  liquors,  the  value  of  which  had  increased  ^om 
$16,961,058  in  1900  to  120,530,361  in  1905,  an  increase  ot  ai  %; 
iron  and  steel,  valued  at  119,338,481  in  1900  and  at  $16,920,336  in 
1905;  carriages  and  waoona,  valued  at  $13,661,317  >n  1900  and  at 
$15,328,337  in  1905;  lumber  and  timber  products,  valued  at 
$i9-979i97i  in  1^  and  at  $14,550,663  in  1905:  and  glass,  valued 
at  114,757,883  in  1900  and  at  $14,706,939  in  1905 — this  being 
3'7  %  of  the  product  value  of  all  manufactures  in  the  state  in  190S, 
and  i8'5%  of  the  value  of  glass  produced  in  tiie  United  States  in 
that  year.  The  growth  in  the  preceding  decade  of  the  iron  and  steel 
industry,  the  products  of  whicn  increased  in  value  from  $4,743,760 
in  1890  CO  119,338,481  in  1900  (307-7  %),  and  of  the  manufacture  of 

Slass,  the  value  of  which  increased  from  $2,095,409  in  1890  to 
14,757.883  in  1900  (393-7%).  is  directly  attributable  to  the  de- 
velopment of  natural  gas  as  fuel;  the  decrease  in  the  value  c^  the 
products  of  these  same  industries  in  1900-1905  is  partly  due  to  the 
growing  scarcity  of  the  natural  ^s  supply.  As  compared  with  the 
other  states  of  the  United  States  in  value  of  manufactured  products, 
Indiana  ranked  second  in  1900  and  in  1905  in  carriages  ancf  wagons, 
plass  and  distilled  liquors;  was  seventh  in  1900  and  fourth  in  1905 
in  furniture;  was  fourth  in  1900  and  seventh  in  190S  in  wholeaale 
slaughtering  and  meat-packing;  was  fifth  in  1900  and  sixth  in  1905 
in  agricultural  implements;  and  in  iron  and  steel  and  flour  and  grist 
mill  products  was  fifth  in  1900  and  eighth  in  1905.  The  most  im- 
portant manufacturing  centres  are  Indianapolis,  Terre  Haute. 
Evanaville,  South  Bend,  Fort  Wayne,  Anderson,  Hammond,  Rich- 
mond, Muncie,  Michigan  City  and  Elwood,  each  having  a  gross 
annual  product  of  more  than  $15,000,000. 

According  to  the  annual  report  on  Mineral  Resources  of  the  United 
Stales  for  1906,  Indiana  ranked  fifth  in  the  Union  in  the  value  of 
natural  gas  produced,  sixth  in  petroleum,  and  sixth  in  coal.  Natural 
pas  was  discovered  in  1886  in  the  east-central  part  of  the  state,  and 
Its  general  application  to  manufacturing  purposes  caused  an  in- 
dustrial revolution  in  the  immediate  region.  Pipe  lines  carried  it  to 
various  manufacturing  centres  within  the  state  and  to  Chicago, 
111.,  and  Dayton,  Ohio.  During  the  early  year^an  enormous  amount 
was  wasted;  this  was  soon  prohibited  by  law,  and  a  realization  tl^t 
the  supply  was  not  unlimited  resulted  in  a  better  appreciation  of  its 
great  value.  The  gas.  which  is  found  in  the  Trenton  limestone,  had 
an  initial  pressure  at  the  point  ot  discovery  of  335  ib;  this  pressure 
had  decreased  in  the  Geld  centre  by  January  1896  to  330  lb,  and  by 
January  1901  to  1 15  Ib,  the  general  average  of  pressure  at  the  latter 
date  being  80  lb.  The  gas  field  extends  over  Hancock,  Henry, 
Hamilton,  Tipton,  Madison,  Grant  and  Delaware  counties.  The 
\-alue  of  the  output  tell  from  $7,254,539  in  igooto  $1,750,715  in  1906, 
when  the  state's  product  was  only  4-2  %  of  that  of  the  entire  country. 
On  the  1st  of  January  1909  there  were  3323  wells  in  operation,  some 
of  which  were  iioo  ft.  deep.  It  has  been  found  that  "  dead  "  gas 
wells,  it  drilled  somewhat  deeper,  generally  become  active  oil  wells. 
The  development  of  the  petroleum  field,  which  extends  over  Adams, 
Wells,  Jay,  Blackford  and  Grant  counties,  was  rapid  up  to  1904. 
The  annual  output  increased  from  33,375  barrels  in  1S89  to  11,339,134 
bands  in  1904,  the  latter  amount  being  valued  at  $13,235,674 
and  being  13-09%  of  the  value  of  the  product  of  the  entire  country. 
In  1906  there  was  an  output  of  only  7.673,477  barrels,  valued  at 
(6,770,066,  being  7-3%  of  the  jKoduct  value  ot  the  entire  country. 
The  Indiana  coal  fields  which  cover  an  area  (rf  between  71x10  and 
7500  sq.  m.  in  the  west  and  south-west,  chiefly  in  Clay,  VTgo. 
Sullivan,  Vermilion  and  Greene  counties,  yielded  in  1902  9.446434 
tons,  valued  at  Sio.399.660;  in  1907.  13,985713  tons,  valued  at 
$15,114,300;  the  production  more  than  trebled  since  1896.  when  it 
was  3,^5,779  tons.  The  deposits  conast  ot  wra-kable  veins,  50  to 
330  ft.  in  d^tfa.  and  averaging  80  ft.  bdow  the  surface.  It  is  a  high 
grade  block,  or  "  ^lint  "  coal,  remarkably  free  from  sulphur  and 
rich  in  carbon,  pecufiariy  adapted  to  blast  furnace  use.  The  quarries 
and  clay  beds  <J  the  state  are  of  Ereat  value.  The  quarries  of  sand- 
stone and  limestone  are  chiefly  ia  tne  south  and  soutb-oencral  portiuis 
of  tbc  state.  The  value  u  the  limestone  quarried  in  1908  wa^ 
$3,643,261.  as  compared  with  $2,553,503  in  1903.  The  Bedford 
oolibc  limestone  quanies  in  Owen.  Slonroe.  Lawrence.  WasJiiagton 
and  Crawford  counties  furnish  one  of  the  most  valuable  and  widely 
ujed  buiidii^  stones  in  the  United  States,  the  ^-alue  ot  the  prodoct 
in  1905  being  $3493.960.  of  which  $2,393,^75  was  from  Lawrence 
and  Monroe  counties  and  $1,550,076  from  Laitrcoce  county  aknte. 
Beds  of  brick-da Ti-sand  potters' day  are  wideh- distributed  throughout 
the  state,  the  total  \-alue  of  potter%-  products  m  1903  being  $5-383.733 
and  in  igo6  S7.15S.3u.  MarU  adapted  10  tbe  mannfactiue  of  Port- 
land cement  are'found  along  ihc  Ohio  ri\-er.  and  in  tbe  lake  regioa 
in  the  north.  In  I905and  1006  Indiana  ranked  thiidamong  the  states 
in  the  production  erf  PortUnd  cement,  which  in  1908  ^»s  6478.if- 
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barrels,  valued  at  15,386,563 — an  enormous  advance  over  1903, 
when  the  product  was  1,077,137  barreU,  valued  at  11,347,797-  * 

production  of  natural  rock  cement,  chidSy  in  Clark  county,  is  one  of 
the  two  oldest  industries  in  the  state,  but  in  Indiana  as  elBewhere  it 
is  falling  off — from  an  output  in  1903  of  about  1,350,000  barrels  to 
211,901  barrels  (valued  at  t21o,ooo)  in  1908,  There  are  many 
mineral  springs  in  the  state,  and  there  are  famous  resorts  at  French 
Lick  and  West  Baden  in  Orange  county.  A  large  part  of  the  water 
bottled  is  medicinal:  hence  the  hign  average  price  per  gallon 
($0-99  in  Ii>07  when  514,366  gallons  were  sold,  valued  at  4507,746, 
only  2  %  being  table  waters).  In  1907  19  sprines  were  rejjorted  at 
which  mineral  waters  were  bottled  and  sold;  tney  were  in  Allen, 
Hendricks,  Pike,  Bartholomew,  Warren,  Clark,  Martin,  Brown, 
Gibson,  Wayne,  Orange,  Vigo  and  Dearborn  counties.  A  law  of 
1909  prohibited  the  pumping  of  certain  mineral  waters  if  such 
pumping  diminisbed  the  flow  or  injured  the  quality  of  the  water  of 
any  spring. 

CommunicrU'Ums. — During  the  early  period,  the  settlement  of  the 
northern  and  central  portions  of  the  state  was  greatly  retarded  by 
thelackof  highwaysornavigablewaterwajfs.  TheWatash  and  Erie 
canal  (18^3),  which  connected  Lake  Erie  with  theOhio  river,  entering 
the  state  in  Allen  county,  east  of  Fort  Wayne,  and  following  the  Wa- 
bash river  to  TerreHauteandthewestern  fork  of  the  White  river  from 
Worthington,  Grei 
ran  soutn-south-w 
from  HagerstOT 
White  Water  r 
south-eastern  c 


e  county,  to  Petersburg,  Pike  c<   . 
)  Evanaville;  and  the  White 


r,  whence  it 
e  of  the 


,  Wayne  county,  mostly  ah 

er,  to  Lawrenceburg,  on  the  Ohio  River,  in  tac 
ner  of  the  state,  although  now  abandoned,  served 
.  L  iniportant  purpose  in  their  day.  The  completion  (about  1850)  of 
the  National  Road,  which  traversed  the  state,  still  further  aided  the 
internal  development.  With  the  beginning  of  railway  construction 
(about  1847),  however,  a  new  era  was  opened.  Indiana  is  unusuallv 
well  served  with  railways,  which  form  a  veritable  network  of  tract 
in  every  part  of  the  state.  It  is  traversed  by  nearly  alt  the  great 
transcontinental  trunk  line  systems,  and  also  by  important  north 
and  south  lines.  The  total  railway  mileage  in  January  1909  was 
7286-20  m.  There  has  been  a  great  development  also  in  interurban 
electric  lines, which  have  been  adapted  both  to  passenger  and  to  light 
freight  and  express  traffic ;  in  1008  there  were  31  interurban  electric 
lines  within  the  state  with  a  mileage  of  1500  m.  Indianapolis  is  the 
centre  of  this  interurban  network.  The  first  trolley  sleeping  cars 
were  those  used  on  the  Ohio  and  Indiana  interurban  railways. 
The  deepenii^  of  the  channel  of  the  Wabash  river  was  begun  in  1872. 
Below  Vincennes  before  1885  boats  of  3-ft.  draft  could  navigate  the 
river,  but  after  work  was  concentrated  in  1885  on  the  lock  at  Grand 
Rapids,  near  Mt  Carmel,  111.,  the  channel  was  soon  clogged  again, 
and  in  1909  it  was  impossible  for  boats  with  a  greater  uraft  than 
20  in- to  go  from  Mt  Carmel  to  Vincennes,  although  up  to  June  1909 
about  1810,000  had  been  spent  by  the  Federal  government  on 
improving  this  river.  In  1879  an  appropriation  was  niade  for  the 
improvement  of  the  channel  of  the  White  river,  but  no  work  was 
done  here  between  1805  and  1909,  and  although  the  lower  13  m.  of 
the  river  was  navigable  tor  boats  with  a  draft  of  3  ft.  or  less,  there 
was  practically  no  traffic  up  to  loo^  on  the  White,  because  there 
was  no  outlet  for  it  by  the  Wabash  nver. 

Population. — The  population  of  Indiana,  according  to  the 
Federal  Census  of  1910,  was  2,700,876,  and  the  rank  of  the  state 
in  the  Union  as  regards  population  was  ninth.  In  iSio,  the 
year  following  the  erection  of  the  western  part  of  Indiana  into 
Illinois  Territory,  the  population  was  24,520,  in  1820  it  had  in- 
creased to  147,178,  in  1850  to  988,416,  in  187010 1,680,637,  ^  ^^9° 
102,192,404,  and  in  1900  to  3,516,46a.  In  i9O0  34-3%wasurbaJi, 
i.e.  Uved  in  places  of  2500  inhabitants  and  over.  The  foreign-born 
population  in  the  same  year  amounted  to  142,121,  or  5-6%  of 
the  whole,  and  the  negro  population  to  57,505,  or  2-3%.  There 
vere  in  1900  five  cities  with  a  peculation  of  more  tban  35,000, 
viz,  Indianapolis  (169,164),  Evansvillc  (59,007),  Fort  Wayne 
(45,115),  Terre  Haute  (36,673),  and  South  Bend  (35,999)-  In 
the  same  year  there  were  14  cities  with  a  population  of  less  than 
35,000  (ail  less  than  2(,ooo)  and  more  tJian  10,000;  and  there 
were  21  places  with  a.  population  of  less  than  10,000  and  more 
than  5000.  In  1906  it  was  estimated  that  there  were  938,405 
members  of  diSetent  religious  denominations;  of  this  total 
J33,443  were  Methodists  (210,593  "^  th^  Northern  Church), 
174,849  were  Roman  Catholics,  108,188  were  Disciples  of  Christ 
(and  10,259  members  of  the  Churches  of  Christ),  92,705  were 
Baptists  (60,203  °i  the  Northern  Convention,  13,526  of  the 
National  (Colored)  Conyention,  8132  Primitive  Baptists,  and 
6671  General  Baptbls),  58,633  were  Presbyterians  (49,041  of 
the  Northern  Church,  and  6376  of  the  Cumberland  Church — 
since  united  with  the  Northern),  55,768  were  Lutherans  (34,028 
of  the  Evangelical  Lutheran  Synodical  Conference,  8310  of  the 


Evangelical  Lutheran  Joint  Synod  of  Ohio  and  other  states), 
52,700  were  United  Brethren  (48,059  of  the  Church  of  the 
United  Brethren  in  Christ;  the  others  of  the  "  Old  Constitution  ") 
and  21,624  of  the  German  Evangelical  Synod. 

ConstUuiion.—ladiaiia  is  governed  under  a  constitution 
adopted  in  1851,  which  superseded  the  original  state  constitution 
of  i3i6.  An  amendment  to  the  constitution  may  be  proposed 
by  either  branch  of  the  General  Assembly;  if  a  majority  of  both 
bougies  votes  in  favour  of  an  amendment  and  it  is  favourably 
voted  upon  by  the  General  Assembly  chosen  by  the  nest  general 
election,  the  amendment  is  submitted  to  popular  vote  and  a 
majority  vote  b  necessary  for  its  ratification.  The  constitution 
of  1S16  had  conferred  the  suffrage  upon  all  "  white  male  citizens 
of  the  United  States  of  the  age  of  twenty-one  and  upward," 
had  prohibited  slavery,  and  had  provided  that  no  alteration  of 
the  constitution  should  ever  introduce  it.  The  new  constitution 
contained  similar  suffrage  lestiictions,  and  further  by  Article 
XIII.,  which  was  voted  upon  separately,  prohibited  the  entrance 
of  negroes  or  mulattoes  into  the  state  and  made  the  encourage- 
ment of  their  immigration  or  employment  an  indictable  oScnce. 
This  prohibition  was  held  by  the  United  States  Supreme  Court 
in  1S66  to  be  in  conflict  with  the  Federal  Constitution  and 
therefore  null  and  void.  It  was  not  until  1881  that  the  restriction 
of  the  suffrage  to  "  white  "  males,  which  was  in  conflict  with 
the  Fifteenth  Amendment  (1870)  to  the  Federal  Constitution, 
was  removed  by  constitutional  amendment.  Since  that  date 
those  who  may  vote  have  been  all  male  ctdzens  twenty-one  years 
old  and  upward  who  have  lived  in  Indiana  ^s  months  immedi- 
ately preceding  the  election,  and  every  foreign-bom  male  of 
the  requisite  age  who  has  lived  in  the  United  States  one  year 
and  in  Indiana  six  months  immediately  preceding  the  election, 
and  who  has  declared  his  intention  of  becoming  a  citizen  of  the 
United  States;  but  the  General  Assembly  has  the  power  to 
deprive  of  tbe  suffrage  any  person  convicted  of  an  infamous 
crime.  The  Australian  ballot  was  adopted  in  1889.  The 
general  state  election  (up  to  1881,  held  in  October)  takes  place 
on  the  first  Tuesday  after  the  first  Monday  in  November  of 
even-numbered  years.  The  governor  and  lieutenant-governor 
(minimum  age,  30  years)  and  tbe  clerk  of  the  Supreme  Court 
are  chosen  in  presidential  years  for  a  term  of  four  years,'  the 
other  state  o£6cers— secretary  of  state,  attorney-general,  auditor, 
treasurer  and  supterintendent  of  public  instruction — every  two 
years.  The  state  legislature,  known  as  the  General  Assembly, 
which  meets  biennially  in  odd-numbered  years  and  in  special 
session  summoned  by  the  governor,  consists  of  a  Senate  of  fifty 
members  (minimum  age,  25  years)  elected  for  four  years,  and 
a  House  of  Representatives  of  one  hundred  members  (minimum 
age,  21  years)  elected  for  two  years.  Two-thirds  of  each  house 
constitute  a  quorum  to  do  business.  The  governor  has  the  veto 
power,  but  the  provision  that  a  bill  may  be  passed  over  his  veto 
by  a  majority  of  all  elected  members  renders  it  little  more  than 
an  expression  of  opinion. 

Law, — The  judiciary  consists  of  a  Supreme  Court  of  five 
members  elected  for  districts  by  the  state  at  large  for  a  term 
of  six  years,  an  appellate  court  (first  constituted  in  1891),  and 
a  system  of  circuit  and  minor  criminal  and  county  courts.  The 
system  of  local  government  has  undergone  radical  changes  in 
recent  years.  A  law  of  1899,  aimed  to  separate  the  legislative 
and  executive  fimctions,  provided  for  the  election  of  legislative 
bodies  in  every  township  and  county.  These  bodies  have  control 
of  the  local  expenditures  and  tax  levies,  and  without  their  consent 
the  local  administrative  officers  cannot  contract  debts.  In 
1905  a  new  municipal  code,  probably  the  most  elaborate  and 
complete  local  government  act  in  the  United  States,  providing  for 
a  uniform  system  of  government  in  all  cities  and  towns,  went  into 
effect.  It  was  constructed  on  tbe  Unes  of  the  Indianapolis  city 
charter,  adopted  in  18^1,  and  repealed  all  individual  charters 
and  special  corporation  acts.  Its  controlling  principle  is  the 
more  complete  separation  of  the  executive,  legislative  and 
judicial  powers.  For  this  purpose  all  cities  are  divided  into 
__  _  serve  as  governor  for  more  thaf'f^t-V&dX  JS l>R]{ 
period  of  eight  years.  izoc  by  >    ^  i»  i  n- 
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tiVM  (Ikmi-i  iiiiitr<llri|(  u>  [H>j>ulHll(m,  (he  power*  bclntt  cin- 
iniirritldl  Hit(l  NltiiiilHird  hy  (irfrri-M  In  the  c.a*e  of  the  *mallcc 
illli-N,  mid  rcHihlrig  h  nrnxlmum  nl  M-iiiimtlnii  and  i-omplcicnuM 
III  ititH  t,  i.".  illkR  of  iiy(,0(»  and  ovir,  which  Indudiw  only 
liiditiMJiiHillit,  In  nil  iliiMH-H  (he  exi-f utlvc  oHiier  in  u  mayor 
fin  li'il  fur  liHir  yruri  mid  hirllKil'le  tii  Miinrrd  hlmwll.  There 
Hid  ail  aillliliilKlriillva  drimniiiriilo  (thr  numlicr  U  often  leu 
III  I  llli>«  (i(  llip  lower  rlii»»r»,  whrrc  »rvi'r«l  deimrl mcnm  may  be 
iiiiiililiiinl  tiiiilur  iiMti  hriiil]  itrimrimi'iUN  of  publk  worku, 
(iidilli  Htiffiy,  |iiil)llr  hrullh  uiul  c-hHrltlm,  law,  finance,  and 
iiilliulloii  niid  HiBf Mmfiit .  Thrro  U  a  diy  nmrl  with  elected 
Jiidilti  iir  jud|{i'N,  and  nn  eirrli-il  romnum  ruundl,  which  may 
Hill  htiilun  I  \w  iiinnli  Ijittl  iiwnrnildp<if  jitiliUr  tilllltleii  by  ordinance, 
and  ran  |inw  IrgUlrtllun  over  lhi<  mayor'n  velo  by  u  two-ihirds 
viilu.  Ciiinmiinlilcit  under  i.soo  lu  |)ii|iulai ion  arc  reRardcd  as 
liiwn»,  uml  havp  a  ni-imralp  form  of  Hovrrnmciit  by  a  board 
lit  iriiittcM. 

tiiilll  luoHthfNlHtPhada  prohibition  law  "  by  rcmoiutmncc," 
iindtT  wlilih  If  a  mnjurlty  of  ihc  Irjiiil  votew  of  a  township  or 
div  ward  TMmni«lriiipd  nUHlnut  the  HrnntlnR  of  liccncesi  tor  the 
«.ilr  of  llnHor,  no  llieiirp  cmild  be  aranitd  by  the  county  com- 
nilwloni<r«  In  that  lnwiiildp  or  ward.  I'mtrr  thU  Hyticm  Boo 
Hilt  of  loift  town«hliw  anil  n«w  than  ,io  cnttro  rountli-s  were 
In  luoH  without  anliK'na.  In  igoH,  whrn  the  RrpublUan  party 
hitd  ilrilnrMi  Itt  favour  ot  aninty  uplliii)  and  the  DcmtKrallc 
(wriv  ravonml  towitahlp  and  wanl  ojitlon,  a  •pei-lnl  sciwion  of 
Iho  li'KUlaltirf,  oilUtl  bv  lh(>  Kfptililicnn  governor,  paued  the 
t'o\  tiilllov  minty  o|«tl>.iw. 

HilHmlhit.  litdinna  han  a  wrll-oriianlitrtl  trw  public  school 
Mvatcm.  l'r»>vUlon  w.i»  ntad«>  tor  #uch  a  sj'siem  In  the  first 
■late  aiiwilluilon,  l»  ulilidv  thv>  iK'hMU  landst  set  aiiidc  In  all  the 
North  \Vc«t  IVuilvry  bv  iht^  (ii^linawi-*  «( iTSj.bm  the  existing 
a\«ti'm  U  vt(  lati>  )t>'*>^th<  Vhe  fir«t  i>irp  towanl  such  a  system 
wa»  a  law  o(  iSj^  which  jiMvidwl  tor  the  elwtion  of  school 
Iniitiiii  ti\  ewcy  iow»«hi|)  au\)  (or  the  erwtiiw  o(  school  buildings, 
tuit  iHrtdi"  no  |u\i\'Uioi\  (v»r  »wpiHvrt,  Therrfore,  before  1S50 
what  vht>ol»  thi-tv  wi?re  wrte  w^t  (rw.  'l"he  constitution  of 
»S\(  ttwih'  t\mhi'T  aiul  «»vwv  ctwxpliMc  i>«wisii»ns  tor  a  uniform 
»\*ic«>,  and  i>u  ih^i  KtWii  the  general  whwd  law  of  1S5J  em"ted 
thi*  tv.»«W'\*v«li,  ot  ih*'  eviminx  svstent.  It  pwvidni  for  the 
o)ii,iiuBjti\vt\  n(  («•<•  mhtxib.  sujuKimsl  by  a  pn^i^eriy  ia\.  and 
l\u;  wunty  ami  lownshi)*  wmrvU,  The  mowment,  howe\*er, 
w.w  >cl.M\l>\l  \U  >S>S  K  a  de\-vsio(\  vt  the  supwme  v\w«  holding 
ihAt  unvUi  the  Uw  v^t  tS,,-  (he  !i>-*tvm  wii»  nv»t  "  uniform  "  as 
l>i\«\nlv\l  i\>c  by  (he  i\ut.'tutxiiivm.  In  ».i(>5  a  new  and  more 
»,H>ii-»cu>jv  Uw  was.  tWMxl,  which  with  Mim'lcmental  legislation 
»\  Mtt  «»  Kt\v.  X'lwli'r  the  e\isliu)!  s\><i'm  su|>reme  administra- 
Uw  vAixuvJ  U  \\-su\t  in  a  stale  sUKiinirmtont  elected  biennially. 
\\««iii>  ^tuivtitticnvWnts,  >,\au)I.v  lK\»r\t*,  and  township  tmslees 
A»v«  ,»lsv.  \'Svva.H».  the  Utter  ixwAcssiiyt  the  important  power  of 
x«kitV(  ».'bs\>J  Kiuk  ViNhhets"  iiwiiiuie*  are  regularly  held. 
Ai«\i  «  aiAte  itv>iuul  *.hiW;  <i.tv»Wi>lK\l  in  iSra,  is  maintained 
Al  IVuv  H.««'.\\  Iticie  aiv  mmttal  schoob  at  \alparaiso, 
Vit«\>t».  \t,»!h.>«  Aitd  IXiiuiUe.  and  *  IV^chere'  College  at  Indian- 
.([-v'^'.x,  *h!sh  Atv  \\n  th^-  MAtc's  "  acvrerlsteJ  "  list  and  belong 
(s>  ',V  »sinv»l  vhivxl  •.>-iv«>.  In  i:^:  a  v\imt»vdsot>-  eduraiion 
tm  *.».-.  sHvmi,\l.  »«  \\\x>  i>>:'T  the  sute  i»-hooi  tax  ivas  in- 
^UM^^^^  -iviw  i\  t*  ^vnt'»  jvt  $»<»  lO  i.to  cents  pec  Sioo;  an 
cvl.v  i.svMl  Ai  oivLnvt  vi.i^  t»wvkW,  conitii):  into  effect  in  August 
tsvv.  SI  ^•^,^;^  vVsC  »i\wS.TS,  in  aiivt'-.i'.'a  tc  the  pre\io«s 
tw,,  'vi",-!!!  i,»t  A  \ti!',;>,-«  tv-st:  a  reyjiir  system  ot  connai 
','1  ■  ■,{  *,i-i  .«-,i,V>J!a.\E,  t:;','.X'ct«  cvcrws  were  ptvw-ided  for 
tV  ■■.!  •:  V  "^  .<\  ^.Vvvs,  ^-k'  •iR:ju  ;v.>»rs:-?  scS-vJ*  «-i:h  iweh-e 
IV. ■  s  \i  U-^>  *oiv'  .i-^w— AvL  jr-ii  -.ri=£^'ctj;>,»R  sxipplied 
■v-i  ;>.,■.'•»  •■.»  iVvvt  .t\i-v"i.sN>.',  sc*h.vis  T-'  c^^i;:^al  sciool  S.>^ses, 
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maintained  under  state  control,  received  the  benefit  of  the 
Federal  grant  under  the  Morrill  Act.  Other  educational  institu- 
tions of  college  rank  include  Vincenoes  University  (non-sectaiian), 
at  Vincennes;  Hanovei  College  (1833,  Presbyterian),  at  Hanover; 
Wahaah  College  (1831,  non-sectarian),  at  Crawfordsville;  Franklin 
College  (1837,  Baptist),  at  Franklin;  Dc  Pauw  University 
(1837,  Methodist  Episcopal),  at  Greencastle;  Butler  University 
(i8ss.  Christian),  at  Indianapolis;  Earlham  College  (1847, 
Friends),  at  Richmond;  Notre  Dame  University  (1S42,  Roman 
Catholic),  at  Notre  Dame;  Moore's  Hill  College  (1856,  Methodist 
Episcopal),  at  Moore's  Hill;  the  University  of  Indianapolis  (noa- 
sectarian),  a  loosely  affiliated  series  of  schools  at  Indianapolis, 
centring  around  Butler  University;  and  Rose  Polytechnic 
Institute  (1883,  non-sectarian),  at  Teire  Haute. 

The  charitable  and  correctional  institutions  of  Indiana  are  well 
adminJHlcrL'Uinaccordancewiththe  most  improved  modem  methods, 
and  form  one  of  the  most  complete  and  ad^uate  systems  possessed 
by  anv  state  in  the  Union.  The  state  was  one  of  the  first  to  establish 
HcliooU  fur  the  deaf  and  the  blind.  Its  Institution  for  the  Education 
of  the  Deaf  was  established  in  18^,  and  its  Institution  for  the  Educa- 
tion of  the  Blind  in  1847,  both  being  in  Indianapolis.  The  Rrst  State 
Hospital  for  the  Insane  was  opened  in  Indianapolis  in  1848  and 
bivitmc  the  Central  Indiana  Hospital  for  the  Insane  in  18S3;  other 
similar  institutiona  are  the  Northern  Indiana  Hospital  at  L.<^:aQsport 
(ititiSl,  thcEustcmat  Richmond  (iSoo),  the  Southern  at  Evans\-ille 
(i8vo),undthcSouth-eastcrnat  North  Madison  (1^5).  Therearea 
Soldiers'  and  Sailors'  Orphans'  Home  at  Knightstown  (1868),  and  a 
Slate  Soldiers'  Home  at  Lafayette  (1896);  a  School  for  Feeble- 
Minded  Youth  {1879),  removed  from  Knightstown  to  Fort  Wayne  in 
1M90;  a  village  for  epileptics  at  New  Castle  (1907) ;  and  a  hospital  for 
the  treatment  of  tuberculosis,  authorized  in  1907,  for  whicn  a  site 
at  Rockvillc  was  purchased  in  190S.  There  are  five  state  penal  and 
correctional  institutions:  the  Indiana  Boys'  School  (1S6S-1883,  the 
House  of  Refuge;  1B83-1903,  the  Reform  School  for  Boys),  at 
Plainfield;  the  Indiana  Girls  School,  established  at  Indianapolis 
('871),  and  remo\-ed  to  Clermont  in  1907;  a  woman's  prison  (the 
first  in  the  United  States,  authorized  in  1S69  and  opened  in  1S73  at 
Indianapolis),  which  is  entirelv  under  the  control  of  women  (as  is  also 
the  Indiana  Girls'  School)  and  has  a  correctional  department  (1908), 
in  reiklity  a  state  workhouse  for  women,  formed  with  a  view  to 
removing  as  far  as  possible  sentenced  women  from  the  county  jails; 
a  ri-formatory  (1807),  at  Jelfersonvillc.  conducted  upon  a  modibcation 
i^  the  "  Elmiia  plan,"  formerly  the  State  Prison  (1S33),  later  (i860) 
the  State  Prison  South,  so  called  to  distinguish  it  from  the  State 
Prison  North  (i860)  at  Michigan  City:  and  the  prison  at  Michigan 
City,  which  became  the  Indiana  State  Prison  in  1897.  The  old  State 
Prison  at  Jeffersonville  was  at  first  conducted  on  the  lease  system. 
but  public  opinion  compelled  the  abandonment  of  that  system  some 
years  before  the  Civil  War.  The  prisoners  of  the  reformatory  work 
under  a  law  providir^  for  trade  schools;  the  product  of  the  work  is 
sold  to  the  state  institutions  and  to  the  ci\-il  and  political  divisions  of 
the  state,  the  surplus  being  disposed  of  on  the  market.  At  the 
State  Prison  practically  one  half  the  prisoners  are  employed  on  con- 
tracts. Not  more  than  loo  may  be  employed  on  any  one  contract, 
and  the  day's  work  is  limited  to  eight  hours.  TTie  remainder  of  the 
population  of  the  prison  is  employed  on  state  account.  The  policy  of 
indeterminate  sentence  and  paroles  was  adopted  in  1897  in  the  two 
prisons  and  the  reformatory.  Prisoners  meased  upon  parole  ate 
carefully  sup^A-ised  by  state  agents.  Indiana  has  an  habitual- 
criminal  law,  and  a  law  pro\iding  for  the  sterilization  of  mental 
degenerates,  confirmed  criminals,  and  rapists.  There  arc  also  an 
adult  probation  law  and  a  juvenile  court  law,  the  latter  ap^j-ing  to 
e>-eO'  county  in  the  state.  Each  of  the  state  institutioos  mentioned 
aboi'c  is  under  the  control  erf  a  scpaiate  bi-partisan  boaid  (A  four 
members.  The  whole  system  of  public  charities  is  under  the  super- 
\-ision  of  a  bi-partisan  Board  of  State  Charities  (1889).  whicR  is 
appointed  by  the  go^■emor,  and  to  which  the  excdlent  condirion  trf 
state  institutions  is  lately  due.  In  the  counties  tboe  are  un- 
salaried boards  of  county  charities  and  correctioa  and  county  boards 
of  children's  guardians,  appointed  by  the  dmuit  judges.  The  town- 
<hip  trustees.  1016  in  number,  are  ex-ofiScio  over^eer^  irf  the  poor- 
Tbey  dispense  official  outdoor  relief.  Nowtiere  else  have  the 
principles  of  or^oized  charities  in  the  administration  of  public 
O'j:door  reliri  Invu  applied  to  an  entire  state.  Each  count)'  provides 
:<>r  the  indoor  care  of  the  poor  in  poor  asylums  and  children's  homes, 
and  for  local  prisoners  in  county  jails.  Provision  is  made  for  truant, 
dependent,  nefflected  and  delinquent  children.  No  child  can  be  made 
a  pub'.ic  ward  except  upon  order  of  the  juvenile  court,  and  all  i^uch 
cMliren  may  be  placea  in  family  iKunes  by  agents  of  the  Board  of 
State  Charities. 

Firmer. — The  total  true  i-alue  of  taxable  property  in  the  state 
ns.aceord:nciothetaxle\-}-of  1907.  S1.767 .815.487.  and  the  total 
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ending  September  \o,  1907,  a 
balance  on  September  30,  19c 
September  30,  1908,  was  11,389,615. 

History. — Of  the  prebistonc  inhabitants  of  Indiana  little  is 
known,  but  extensive  remains  in  the  form,  of  mounds  and 
fortifications  abound  in  every  part  of  the  state,  being  particularly 
numerous  in  Knos  and  Sullivan  counties.  Along  the  Ohio  liver 
are  remnants  of  several  interesting  stone  forts.  Upon  the  earliest 
arrival  of  Europeans  the  state  was  inhabited  chiefly  by  the 
various  tribes  of  the  Miami  Confederacy,  a  league  of  Algonquian 
Indians  formed  to  oppose  the  advance  of  the  Iroquois.  The 
first  Europeans  to  visit  the  state  were  probably  French  coureurs 
des  bois  or  Jesuit  missionaries.  La  Salle,  the  explorer,  it  is 
contended,  must  have  passed  through  parts  of  Indiana  during 
his  journeys  of  i66()  and  the  succeeding  years.  Apparently 
a  French  trading  post  was  in  existence  on  the  St  Joseph  river 
of  Michigan  about  1672,  but  it  was  in  no  sense  a  permanent 
settlement  and  seems  soon  to  have  been  abandoned.  It  seems 
probable  that  the  Wabash-Maumee  portage  was  known  to  Father 
Claude  Jean  AUouez  as  early  as  1680.  When,  a  few  years  later, 
this  portage  came  to  be  generally  used  by  traders,  tbe  necessity 
of  establishing  a  base  on  the  upper  Wabash  as  a  defence  against 
the  Carolina  and  Pennsylvania  traders,  who  had  already  reached 
the  lower  Wahash  and  incited  the  Indians  to  hostility  against 
the  French,  became  evident;  but  it  was  not,  apparently,  until 
the  second  decade  of  the  iSth  century  that  any  permanent 
settlement  was  made.  About  1710  a  French  post  was  probably 
established  at  Ouiatenon  (about  5  m.  S.W.  of  the  present  city 
of  Lafayette),  tiie  headquarters  of  the  Wea  branch  of  the  Miami, 
on  the  upper  Wabash.  The  mihtary  post  at  Vinceimes  was 
founded  about  1731  by  Franfois  Margane,  Sieur  de  Vincennes 
(or  Vincent),  lut  it  was  not  until  about  1735  that  eight  French 
families  were  fettled  there.  Vincennes,  which  thus  became  the 
first  actual  wtiite  settlement  in  Indiana,  remained  the  only  one 
until  after  tbe  War  of  Independence,  although  military  posts 
were  maintained  at  Ouiatenon  and  at  the  head  of  tbe  Maumee, 
the  site  of  the  present  Fort  Wayne,  where  there  was  a  French 
trading  posi  ( 1 63o)  and  later  Fort  Miami,  After  the  fall  of  Quebec 
the  British  took  possession  of  the  other  forts,  but  not  at  once 
of  Vincenrcs,  which  remained  for  several  years  under  the 
jurisdiction  of  New  Orleans,  both  under  French  and  Spanish 
rule.  The  British  garrisons  at  Ouiatenon  and  Fort  Miami 
(near  the  sie  of  the  later  Fort  Wayne)  on  the  Maumee  were 
captured  bythe  Indiems  as  a  result  of  the  Pontiac  conspiracy. 
All  Indiana  ras  united  with  Canada  by  the  Quebec  Act  (1774), 
but  it  was  nC  until  three  years  later  that  the  forts  and  Vincennes 
were  occupid  by  the  British,  who  then  realized  the  necessity 
of  ensuring  [jssession  of  the  Mississippi  Valley  to  prevent  its 
falling  into  tie  hands  of  the  rebellious  colonies.  Nevertheless, 
in  1778  Vincanes  fell  an  easy  prey  to  agents  sent  to  occupy  it 
by  George  RIgera  Clark,  and  although  again  occupied  a  few 
months  later  by  General  Henry  Hamilton,  the  lieutenant- 
governor  at  letroit,  it  passed  finally  into  'American  control 
in  February  ifg  as  a  result  of  Clark's  remarkable  march  from 
Kaskaskia.  Ftt  Miami  remained  in  British  hands  until  the 
dose  of  the  wat 

The  first  Aierican  settlement  was  made  at  Ciarksville, 
between  the  prant  cities  of  Jeffersonville  and  New  Albany,  at 
the  Falls  of  the  'hio  (opposite  Louisville),  in  1784.  The  decade 
following  the  clot  of  the  war  was  one  of  ceaseless  Indian  warfare. 
The  disastrous  ofeats  of  General  Josiah  Harmar  {1753-1813) 
in  October  1790  in  the  Miami  river  in  Ohio,  and  of  Governor 
Arthur  St  Clair  otthe  4th  of  November  1 791  near  Fort  Recovery, 
Ohio,  were  foUoed  in  1792  by  the  appointment  of  General 
Anthony  Wayne  o  the  command  of  the  frontier.  By  him  the 
Indians  were  signlly  defeated  in  the  Battle  of  Fallen  Timbers 
{or  Maumee  Rapis)  on  the  20th  of  August  1794,  and  Fort 
Wayne,  Indiana,  vas  erected  on  the  Maumee  river.  On  the 
3rd  of  August  179,  at  Greenville,  Ohio,  a  treaty  was  concluded 
between  Wayne  an  twelve  Indian  tribes,  and  a  narrow  slice  of  ihe 
east-south -eastern  ^rt  of  the  present  state  (the  disputed  lands 
in  the  valley  of  thi  Maumee)  and  various  other  small  but  not 


unimportant  tracts  were  ceded  to  the  United  States.  Then 
came  several  years'  respite  from  Indian  war,  and  settlers  began 
at  once  to  pour  into  the  region.  The  claims  of  Virginia  (1784) 
and  the  other  eastern  states  having  been  extinguished,  a  dear 
field  existed  for  the  establishment  of  Federal  jurisdiction  in  the 
"  Territory  North-West  of  the  Ohio,"  but  it  was  not  until  1787 
that  by  the  celebrated  Ordinance  of  that  year  such  jurisdiction 
became  an  actuality.  The  North-West  Territory  was  governed 
by  its  first  governor,  Arthur  St  Clair,  until  1799,  when  it  was 
accorded  a  representative  government.  In  1800  it  was  divided, 
and  from  its  western  part  (including  the  present  states  of  Indiana, 
Illinois  and  Wisconsin,  the  north-east  part  of  Minnesota,  and  a 
large  part — from  1803  to  1805  all — of  the  present  state  of 
Michigan)  Indiana  Territory  was  erected,  with  General  Wilham 
Henry  Harrison-— who  had  been  secretary  of  the  North-West 
Territory  since  1798 — as  its  first  governor,  and  with  Vincennes  as 
the  seat  of  government.  Harrison  made  many  treaties  with  the 
Indians,  the  most  important  being  that  signed  at  Fort  Wayne  on 
the  7th  of  June  1803,  defining  the  Vincennes  tract  transferred  to 
the  United  States  by,  the  Treaty  of  Greenville;  those  signed  at 
Vincennes  on  the  i8th  and  the  27th  of  August  1804,  transferring 
to  the  United  States  a  strip  north  of  the  Ohio  river  and  south  of  the 
Vincennes  tract;  that  concluded  at  Grouseland  on  the  sist  of 
August  1805,  procuring  from  the  Delawares  and  others  a  tract 
along  the  Ohio  river  between  the  parcels  of  1795  and  1804;  and 
the  treaties  of  Fort  Wayne,  signed  on  the  30th  of  September 
1809,  and  securing  one  tract  immediately  west  of  that  of  1795 
and  another  north  of  the  Vincennes  tract  defined  in  1803.  In 
January  1805  Michigan  Territory  was  erected  from  the  northern 
part  of  Indiana  Territory,  and  in  July  following  the  first  General 
Assembly  of  Indiana  Territory  met  at  Vincennes.  In  March 
i8og  the  Territory  was  again  divided,  Ilh'nois  Territory  being 
estabhshed  from  its  western  portion;  Indiana  was  then  reduced 
to  its  present  limits.  In  1810  began  the  last  great  Indian  war 
in  Indiana,  in  which  the  confederated  Indians  were  led  by 
Tecumseh,  the  celebrated  Shawnee  chief;  it  terminated  with 
their  defeat  at  Tippecanoe  (the  present  Battle  Ground)  by 
Governor  Harrison  on  the  7th  of  November  1811.  After  tbe 
dose  of  the  second  war  with  Great  Britain,  immigration  began 
again  to  flow  rapidly  into  the  Territory,  and,  having  attained 
a  suffident  population,  Indiana  was  admitted  to  the  Union  aa 
a  state  by  joint  resolution  of  Congress  on  the  nth  of  December 
1816.  The  seat  of  government  was  established  at  Corydon, 
whither  it  had  been  removed  from  Vincennes  in  1813.  In  1820 
the  site  of  the  present  Indianapolis  was  sdected  for  a  new  capital, 
but  the  seat  of  government  was  not  removed  thither  tintil  1825. 
The  first  great  political  problem  presentii^g  itself  was  that 
of  slavery,  and  for  a  decade  or  more  the  only  party  divisions 
were  on  pro-slavery  and  anti-slavery  hnes.  Although  the  Ordin- 
ance of  1787  actually  prohibited  slavery,  it  did  not  abolish  that 
already  in  existence.  Slavery  had  been  introduced  by  the 
French,  and  was  readily  accepted  and  perpietuated  by  the  early 
American  settlers,  almost  all  of  whom  were  natives  of  Virginia, 
Kentucky,  Georgia  or  the  Carolinas.  According  to  the  census 
of  1800  there  were  175  slaves  in  the  Territory.  The  population 
of  settlers  from  slave  states  was  considerably  larger  than  in 
Illinois,  the  proportion  being  ao%  as  late  as  1850.  It  was  but 
natural,  therefore,  that  efforts  should  at  once  have  been  made 
to  establish  the  institution  of  slavery  on  Indiana  soil,  and  as 
early  as  1802  a  convention  called  to  consider  the  expediency 
of  slavery  asked  Congress  to  suspend  the  prohibitory  clause 
of  the  Ordinance  for  ten  years,  but  a  committee  of  which  John 
Randolph  of  Virginia  was  chairman  reported  against  such 
action.  Within  the  Territory  there  were  several  attempts  to 
escape,  by  means  of  legislation,  the  effects  of  the  Ordinance. 
These  efforts  consisted  in  (i)  a  law  regulating  the  status  of 
"  servants,"  by  which  it  was  sought  to  establish  a  legal  relation 
between  master  and  slave;  (2)  a  law  by  which  it  was  sought 
to  establish  practical  slavery  by  a  system  of  indenture.  By 
1S08  the  opponents  of  slavery,  found  chiefly  among  the  Quaker 
settlers  in  the  south-eastern  counties,  began  to  awake  to  the 
danger  that  confronted  them,  and  in  1809  dected  thdr  candi<^te, 
XIV.  140    0|C 
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Jonathan  Jcnninipi  f  1776  'iK.;4)  to  Coagrnt  on  an  anti-slavery 
ptaiform.  In  iHie,  by  which  year  the  number  of  alaves  had 
Jnrreancd  lo  3,^7,  the  anli-itlavery  party  was  strong  enough  to 
NTiurc  the  rcfwal  of  the  indenture  law,  which  had  received  the 
unwilling  aniulenrcncc  of  (iovernor  Harriion.  Jennings  was 
rc-clcctcd  in  iHti,  and  lulituquently  was  chosen  first  governor 
of  the  state  on  the  same  IsRue,  and  the  state  constitution  of 
1H16  pronounccil  strongly  against  slavery.  The  liberation  of 
mosl  of  the  slaves  In  the  eastern  counties  followed;  and  some 
slit vc- holders  removed  to  Kcntuclcy.  In  1830  there  were  only 
three  slaves  In  the  state,  and  the  danger  of  the  establishment 
of  slavery  as  an  Institution  on  a  large  scale  was  long  past. 

The  problem  of  "Internal  Improvements"  came  to  be  of 
paramount  Importance  in  the  decade  1810-1830,  In  1817 
('nngress  granieil  land  to  aid  in  the  construction  of  a  canal  to 
ronnect  Lake  Kric  and  the  Ohio  river.  This  canal  was  com- 
pleted from  the  St  Jowph  river  to  the  Wabash  in  1835,  opened 
in  ifl4,;,  and  later  abandoned.  In  1836  the  state  legislature 
passed  a  law  providing  for  an  elaborate  system  of  public  improve- 
ments, consisting  largely  of  canals  and  railways.  The  state 
issued  l>onds  to  the  value  of  tio,ooo,ooo,  a  period  of  wild  specula- 
tion followed,  and  the  linancial  panic  of  1837  forced  the  abandon- 
ment of  the  proposed  plan  and  the  sale  to  private  persons  of 
ihiil  pari  nlrrndy  completed.  The  legislature  authorized  the  issue 
of  $1,500,000  in  treasury  bonds,  which  by  1843  had  fallen  in 
value  to  40  or  5o''u  of  their  face  value.  A  new  constitution  was 
adopted  In  February  1851  by  a  vole  of  iog,3iq  against  26,755. 

IJespitc  Its  large  Southern  iwpulation,  Indiana's  answer  to 
rresident  Lincoln's  first  call  for  volunteers  at  the  outbreak 
of  tlie  Civil  Wur  was  prompt  and  spirited.  From  first  to  last 
the  stale  furnished  aoH,ooo  olTicera  and  men  for  the  Union 
armies,  Itesidcs  a  home  legion  of  some  50,000,  organized  to  protect 
the  state  agaliut  positible  Invasion.  The  efficiency  of  the  state 
military  orgiinlialion,  as  well  as  that  of  the  civil  administration 
during  the  trying  yean  of  the  war,  was  largely  due  to  the  extra- 
ordinary iiblliiy  and  energy  of  tJovcr»or  Oliver  P.  Morton,  one 
(it  the  grriUest  of  the  "war  governors"  of  the  North.  The 
problems  met  and  solved  by  (iovernor  Morton,  however,  were 
not  only  the  mmparatlvely  simple  ones  of  furnishing  troops 
as  miulred.  The  legislature  of  186,)  and  the  state  officers  were 
opiwsed  to  him  politicnity,  and  die!  everything  in  their  power 
(fl  thwart  him  and  deprive  him  of  his  control  of  the  militia. 
The  Kepubliean  members  seccdwj.  legislative  appropriations 
were  bloiknl,  and  (Iovernor  Morton  was  compelled  to  take  the 
em  rartiwtltui  tonal  step  of  arranglnft  with  a  New  York  banking 
hmise  (or  the  payment  of  the  interest  on  the  state  debt,  of 
iKtmtwlnf  money  for  state  expenditure  on  his  own  responsibility, 
and  «t  constituting  an  unoRidal  financial  bureau,  which  dia- 
huTsed  money  In  di»regaril  of  the  state  officers.  Furthermore 
Indinna  was  the  principal  i-entre  of  activity  of  the  disloyal 
aswH'ialion  known  as  the  Knights  of  the  (ioldon  (Tircle,  or  Sons 
of  Lilwrty,  which  found  a  ready  growth  among  the  large  Southern 
pt^ulatKm,  I'rominenI  amonjc  Southern  sympathisers  was 
Senator  Jeswe  P,  Hrighl  (i.lii-iS75t.  whoon  the  jthof  Februar>- 
iHOi  was  expelled  from  the  l'mtv<d  Slates  Senate  for  writing  a 
letter  «ddrrs»e<l  to  Jefferstw  l)a\ns.  as  President  of  the  Con- 
(etlemcy, in  which  he  rect>mmende«)  a  friend  who  had  an  improve- 
ment in  liif-arms  to  dispose  of.  The  Knights  of  the  (Jolden 
Cirrle  at  lirsi  confinetl  their  acti\-ities  to  the  encouragement 
of  tteserlion,  and  rewstamtf  to  the  draft,  but  in  1864  a  plot  to 
owrthww  the  stale  go\Trament  wasdistx>verei1.  and  Go\-emDr 
M«rlt»n'»  pr\>n>pl  action  resulted  in  the  seiaure  of  a  laige  quantity 
of  anus  aiul  ammunition,  and  the  arrest,  trial  ami  con\iction 
of  several  of  the  leaiVrs,  In  June  180,1  the  state  was  in\-ad«l 
hy  (VnfctVraie  cavalrj-  under  r«eneral  John  11,  Morgan,  but  most 
of  his  ntcn  «Tre  captuivit  in  Indiana  and  he  «-as  taken  in  Otda. 
l"hctr  were  other  attempts  at  inva>*»n,  but  the  expected  rising, 
on  which  ihc  invsders  had  i.>iuntei(,  did  not  lake  place,  and  in 
cxfrv  c.^se  the  home  legion  was  able  10  v-apiure  or  driv-e  out  the 
h\v<(ilc  lv»H«l* 

IMiticslly  Invliana  has  been  rather  ewnlj-  divided  between 
the  Kwit  political  [wrtie*.    Bcfooc  the  Ci\il  War.  except  when 


William  Henry  Harrison  was  a  candidate  for  the  presidency, 
its  electoral  vote  was  generally  ^ven  to  the  Democratic  party, 
to  which  also  most  of  its  governors  belonged.  After  the  war 
the  control  of  the  state  alternated  with  considerable  regularity 
between  the  Republican  and  Democratic  parties,  until  1896, 
between  which  time  and  1004  the  former  were  continuously 
successful.  In  1908  a  Democratic  governor  was  elected,  but 
Republican  presidential  electors  were  chosen. 

C0VER.*10RS  OF  InDIAS'A 

Teriiiarial. 
Arthur  St  Clair  (Sorth-We»t  Territory)      .      .      1787-1800 
John  Gibson,  Territorial  Secretary  (acting)      .      iSoo-iSot 

William  Henrv  Harrison 1801-1812 

John  Gibson,  Territorial  Secretary  (acring)  I3i3'i8i3 

Thomas  Posey 1813^1816 

State. 
Jonathan  Jen ningH  ....      1816-1833  Democratic- 

Republican 
Ratlifl  Boone  (acting)    .      .      .      lSi3  „ 

William  Hendricks   ....      1822-1825 
James  B.  Ray,  President  of 

Senate  (acting)      ....      1825  „ 

James  B.  Ray 1825-1831 

Noah  Noble 1831-1837 

David  Wallace 1837-1840        Whig 

Samuel  Biegcr 1840-1843 

James  Whitcomb     ....     1843-1848        Democrat 
Paris    C.   Dunning,    Lt.-Gov. 

(acting) 1848-1849 

Joseph  A.  Wright      ....     1849-1857  ■■ 

Ashbel  P.  Wil&rd     ....     1857-1860 

Abram  A.  Hammond,  Lt.'Gov.  ,n 

(acting) 1860-1861  „  1 

Henry  S.  Lane 1861  Republican 

Oliver  P.     Morton,     Lt.-Gov. 

(acting) 1861-1865 

Oliver  P.  Morton      ....      1865-1867 
Conrad  Baker,  Lt-Gov.  (acting)     1867-1869 

Conrad  Baker 1869-1873 

Thomas  A.  Hendricks    .     .     .     1873-1877       Democrat 
James  D.  Williams  ....     1877-1880 
Isaac  P,  Gray,  Lt.-Gov.  (acring)    1880-1881 

Albert  G.  Porter 1881-1885        Republican 

Isaac  P.  Gray 1885-1889        Democrat 

AlvinP.  Hovey 1S89-1891         Rexiblican 

Ira  J,  Chase,  Lt.-Gov.  (actir^).     1891-1893  „        1 

Claude  Matthews    ....     1893-1897        Donocrat         1 

James  A,  Mount 1897-1901         Republican 

Wintield  T.  Durbin  ....      1901-1905 
L  Frank  Hanly         ....      1905-1909  „  . 

Thomas  R,  Marshall  1909-  I>mocrat         , 

BiBLIOGHAPHY. — There  Js  a  biblif^raphv  of  Indian  history,  l)y 
Isaac  S.  Bradlev,  in  the  Proettdinti  of  the  Wisconsin  Sote  Hbtorical 
Society  for  1897.  The  Hiilory  of  Indiana  by  WilliamHenry  Smith 
(3  vols,,  Indianapolis,  1897)  is  the  lieat  general  accomt  of  Indiana 
history-  and  institutions,  J,  B,  Dillon's  Fiislory  of  Indana  (Indiana- 
polis, 1859)  is  the  most  authoritative  account  of  the  eu-ly  history  to 
1816.  J.  P,  Dunn's  Indiana,  a  Sidemption  from  5twry  (Bostoo, 
1888)  in  the  "  American  Commonwealth  "  series,  a  its  secondary 
title  indicates,  is<le\-oted  principally  to  the  struggle  ovrtheprovision 
in  the  Ordinance  of  1^87  prohibiting  slavery.  Forthe  Ci\il  War 
period  consult  J.  .V  ^\oodbum,  "  Party  Politics  inlndiana  durii^ 
the  Civil  War  '  in  Annual  Repori  of  the  American  Httorical  Associa- 
tion (Washington.  1^2) ;  W.  H,  H.  Terrtll.  '■  Indiana  in  the  War  of 
the  Rebellion  "vOlKcial  Rtporl  of  the  .\diutant-Gcnral  Indianapolb. 
1869):  andE.  B.  Pitman,  rrtoisfor  rrnutm  a/ /iuU«a^M  (Indiana- 
polis. 1865I.  Se«al90  De  \V.  C.  Goodrich  and  C.  R.  'uttle,  lUnstraltd 
Hisiory  of  the  Slate  of  Indiana  (,C\acafa,  \%H);  tbeame,  nnrisedand 
enlarged  by  W.  S-Haymond  (Indianapolis,  1879;  O,  H,  Smith. 
£iiriy  fndiuBO  rrtalldHdStocJbei  (Indianapolis.  18^) ;  aud  Nathaniel 
Bolton,  "  Early  History  of  Indianapolis  and  CeCial  Indiana,"  in 
Indiana  Historical  Society  Pnhlicahtms,  No.  5.   "The  Executive 

tiHimal  of  Indiana  Territory  "  has  been  icpmicd  in  the  Indiana 
listorical  Society's  PnUicohom,  \-ol.  Jii-  1900.  Ft  goverameDt  and 
administTation*eeE.L,Hendrick5./f>doryaMrfG«eniM«i>/o//i(dtapia 
(New  S'(N-k.  190S).  The  Legidalirr  and  Sidle  lanitat  of  Indiana 
I  Indianapolis,  published  bienniallv  bv  the  State  Swarianl,  ConsHht- 
liims  of  1S16  and  1851  of  the  State  of  IndianiwHh  Ammdmtnti 
,\nAluap-Ms,  1897^  SiiocV  Lor  of  Indiana  «ith  Ann«iali»ns 
tlmlijnapolis.  ig04>.  and  Wm.  A,  Rawles.  Cmlrai:ang  Tendemiet  in 
.'W.4daiiBiifr,ilitn>i>''/«Jh]iMtNewV<M-k  and  Lonon. 1903  ^Columbia 
I'nii-.  Press.  "  The  New  Municipal  Code  of  Indlna  "  is  eipLiined  in 
.in »ni.le  h\'  H. O- Swchhoo  in  the Fomm  Ociob«-Dece«nber.  n»5>. 
Fi.<r education s«eFa$aeH  A. CottvVis EJ-uJlian n Indiana  ,lnduna- 
piilis.  igoji,  and  James  -V  Woodbuni.  Hithf  Umation  in  I^Juna 
vWashington,  iSgii,  I'.S.  CVvuments,  Bureau  i>(£<Iucation,Cin-jLir- 
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of  Information,  No.  i.  For  reeources,  industries,  Sec.,  consult  the 
Reports  of  the  Chief  of  the  Bureau  of  Statistics  of  Indiana  (biennial, 
Indianapolis,  1886  to  date),  Annual  Report  of  the  Department  of 
Geology  and  Natural  Resources  (Indianapolis,  1869  to  date),  and 
Reports  of  the  Stale  Agricidtural  Society.  See  also  the  Reports  of  the 
Twelfth  Federal  Census  for  delwled  statistical  matter  as  to  produc- 
tion, industries  aad  population.         .   ^-    _^,,_    >j  -IK-.... 

IHDIANAPOUS,  the  capital  and  largest  dty  of  Indiana, 
U.S,A.,  situated  on  the  W.  fork  of  the  White  river,  in  Marion 
county,  of  which  it  is  the  county-seat,  and  at  almost  the  exact 
geographical  centre  of  the  state.  It  is  824  m.  W.  of  New  York 
by  rail,  and  183  m.  S.E.  of  Chicago,  and  is  about  710  ft.  above 
sea-level,  and  about  138  ft.  above  Lake  Erie.  Its  area  is  3077 
sq.  m.,  of  which  2g-95  sq,  m.  is  land.  Pop.  (1880)  7S,o74l 
(1890)  105,436;  (1900)  169,164,  of  whom  17,122  were  foreign- 
bom  (8362  being  by  birth  German,  3765  Irish,  and  1154  English) 
and  15,931  were  negroes;  (1910  census)  233,650.  Indiana- 
polis is  near  the  centre  of  population  of  the  United  States. 
From  1847,  when  the  first  railway  entered  the  dty,  Indianapolis 
has  steadily  grown  in  importance  as  a  railway  centre.  It  is 
served  by  the  Chicago,  Indianapolis  &  Louisville,  the  Cindnnati, 
Hamilton  &  Dayton,  the  Cleveland,  Cincinnati,  Chicago  Si  St 
Louis  (New  York  Central  System),  the  Lake  Erie  &  Western 
(New  York  Central  System),  the  Pittsburg,  Cincinnati,  Chicago 
&  St  Louis  (Pennsylvania  System)  and  the  Vandalia  (Penn- 
sylvania System)  railways.  At  the  Union  Station  more  than 
150  trains  enter  and  depart  daily,  carrying  more  than  30,000 
passengers.  Outside  the  dty  there  is  a  "  beit  hoe,"  i$i  m. 
long,  connecting  the  several  railways  and  carrying  more  than 
1 ,000,000  freight  cars  annually ;  and  an  extensive  dect  ric 
street  railway  system,  with  more  than  150  m.  of  track  and  with 
interurban  connexions,  serves  every  part  of  the  dty  and  its 
suburbs.  The  dty  has  a  large  traction  terminal  station,  and  is 
the  principal  centre  for  the  interurban  electric  lines  of  Indiana, 
which  handle  freight  as  well  as  passengers;  in  1908  twenty-five 
interurban  electric  lines  entered  the  city  and  operated  about 
400  cars  every  24  hours. 

Physically  Indianapolis  is  one  of  the  most  attractive  inland 
cities  in  America.  It  is  built  on  a  levd  plain  surrounded  by 
low,  gently  sloping  and  beautifully  wooded  hills.  Four  prindpal 
avenues  radiate  from  points  near  a  central  drcle  to  the  four 
corners  of  the  city.  The  other  streets  run  at  right  angles  to  one 
another.  Streets  and  avenues  are  90  ft.  wide,  except  Washington 
Street,  which  has  a  width  of  120  ft.  An  excellent  system  of 
parks-— 8  within  the  dty  with  an  aggregate  area  of  1311  acres, 
and  3  with  an  aggregate  area  of  310  acres  just  outside  the  dty 
limits — adds  to  the  beauty  of  the  dty,  among  the  most  attractive 
being  the  Riverside,  the  St  Clair,  the  University,  the  Military, 
the  Fair  View,  the  Gar£dd  and  the  Brookside.  The  dty  is 
lighted  by  gas  and  electridty,^it  was  one  of  the  first  dties  in  the 
United  States  to  adopt  electric  lighting, — and  has  a  good  water- 
supply  system,  owned  by  a  private  corporation,  with  a  4}.  acre 
filter  plant  of  18,000,000  gallons  per  diem  capadty  and  an 
additional  supply  of  water  pumped  from  deep  wells  outside  the 
city.  The  public  buildings  and  business  blocks  are  built  mostly 
of  Indiana  building  stone.  The  state  capitol  stands  in  a  square 
8  acres  in  extent,  and  has  a  central  tower  and  dome  240  ft. 
high.  It  covers  3  acres  of  ground  and  cost  |2,ooo,ooo.  The 
Marion  county  court-house  cost  $1,750,000,  Other  noteworthy 
buildings  are  the  Federal  building  (containing  post-office, 
custom-house  and  Federal  court-rooms;  erected  at  a  cost  of 
$3,000,000);  Tomlinson  Hall,  capable  of  seating  3000  persons, 
given  to  the  dty  by  Daniel  Tomlinson;  the  Propylaeum,  a 
club-house  for  women;  the  Commerdal  club;  Das  Deutsche 
Haus,  belonging  to  a  German  sodal  dub;  the  Maennercbor 
club-house;  the  Union  railway  station;  the  traction  terminal 
building;  the  dty  haU,  and  the  public  library.  Near  the  dty 
is  the  important  United  States  army  post.  Fort  Benjamin 
Harrison,  named  in  honour  of  President  Benjamin  Harrison, 
whose  home  was  in  Indianapolis.  In  or  near  the  dty  are  the 
Central  Indiana  Hospital  for  the  Insane,  the  Indiana  Institution 
for  the  Education  of  the  Blind,  the  Indiana  Institution  for  the 
Education  of  the  Deaf,  the  Indiana  Girls'  School  (induded  with 


the  Women's  prison  until  1899,  and  under  the  same  management 
as  the  prison  from  1899  to  1903,  when  it  became  a  separate 
institution, — it  was  removed  to  Clermont,  i  o  m.  from  Indianapolis, 
in  1907),  and  a  Women's  prison  (opened  in  1873,  the  first  in  the 
United  States),  which  is  under  female  management.  The  public 
hbrary,  founded  in  1871,  contains  more  than  100,000  volumes. 
There  are  ten  other  libraries,  the  most  important  of  which  are 
the  state  taw  library  (about  40,000  volumes)  and  the  state 
library  (about  46,000  volumes). 

The  dty  is  an  educational  centre  of  considerable  importance. 
The  university  of  Indianapolis  (1896)  is  a  loose  association  of 
three  really  independent  institutions — the  Indiana  Law  School 
(1894),  the  Indiana  Dental  College  (1879),  and  Butler  University 
(chartered  in  1849  and  opened  in  1855  as  the  North-weatem 
Christian  University,  and  named  Butler  University  in  1877 
in  honour  of  Ovid  Butler,  a  benefactor).  Other  educational 
institutions  are  the  Indianapolis  College  of  Law  (1897),  the 
Indiana  Medical  College  (the  School  of  Medidne  of  Purdue 
University,  formed  in  1905  by  the  consolidation  of  the  Medical 
College  of  Indiana,  the  Central  College  of  Physicians  and  Surgeons 
and  the  Fort  Wayne  College  of  Medicine),  the  State  College  of 
Physicians  and  Surgeons  (the  medical  school  of  Indiana  Univer- 
sity), the  Indiana  Veterinary  College  (1892),  the  Indianapolis 
Normal  School,  the  Indiana  Kindergarten  and  Primary  Normal 
Training  School  (private),  and  the  Winona  Technical  Institute. 
The  last  named  was  opened  in  1904,  and  is  controlled  by  the 
Winona  Lake  corporation,  having  offidal  connexion  with 
several  national  trade  unions.  It  has  departments  of  pharmacy, 
chemistry,  dectrical  wiring,  lithography,  house-painting,  printing, 
carpentry,  moulding,  tile-setting,  bricklaying,  machinery 
and  applied  sdence.  The  art  assodation  of  Indianapolis  was 
founded  in  1883;  and  under  its  auspices  is  conducted  an  art 
school  (1902)  in  accordance  with  the  bequest  of  John  Herron 
(1817-1895),  the  school  and  museum  of  the  association  being 
housed  in  the  John  Herron  Art  Institute,  dedicated  in  1906. 

The  dty  has  several  fine  monuments,  among  which  are 
statues  of  Oliver  P.  Morton,  George  Rogers  Clark,  William 
Henry  Harrison,  Benjamin  Harrison,  Thomas  A.  Hendricks 
and  Major-General  Henry  W.  Lawton.  The  Soldiers'  and 
Sailors'  Monument,  erected  by  the  state,  stands  in  the  drde 
in  the  centre  of  the  city,  rises  to  a  hdght  of  284-5  ^^-  above 
the  street  level,  and  is  surmounted  by  a  statue  of  Victory  38  ft. 
high.  On  the  east  and  west  faces  of  the  base  are  two  great 
stone  groups  of  Peace  and  War  respectively.  The  monument 
was  erected  after  designs  by  Bruno  Schmidt  of  Berlin,  with 
fountains  at  the  base  said  to  be  among  the  largest  in  the  world, 
their  capadty  bdng  20,000  gallons  per  minute. 

The  dty's  central  geographical  posirion,  its  extensive  ndlway 
connexions,  and  its  proximity  to  important  coal-fidds  have 
combined  to  make  it  one  of  the  prindpal  industrial  centres  of 
the  Middle  West.  The  value  of  its  "  factory  "  products  was 
17-6%  of  the  state's  total  in  1900  and  20-9%  of  the  total  in 
1905.  The  increase  in  the  value  of  the  "  factory  "  product 
between  1900  and  1905  was  from  $59,322,234  to  $82,227,950, 
or  38-6%.  Indianapoh's  is  the  prindpal  live  stock  centre  of 
the  Ohio  Valley,  and  has  extensive  stock-yards  covering  more 
than  100  acres.  Slaughtering  and  meat-packing  is  the  most 
important  industry,  the  value  of  the  pioduct  amounting  to 
$24,458,810  in  1905;  this  industry  dates  from  about  1835. 
Among  other  important  manufactures  are  foundry  and  machine 
shop  products  ($6,944,392  in  1905);  flour  and  grist-mill  pro- 
ducts ($4,428,664);  cars  and  shop  construction  and  repairs 
by  steam  railways  ($2,502,789);  saws;  waggons  and  carriages 
($2,049,207);  printing  and  publishing  (book  and  job,  $1,572,688; 
and  newspapers  and  periodicals,  $2,715,666);  starch;  cotton 
and  woollen  goods;  furniture  ($2,528,238);  canned  goods 
($1,693,818);  lumber  and  timber  ($1,556,466);  structural 
iron  work  ($1,541,732);  beer  ($1,300,764);  and  planing-mill 
products,  sash,  doors  and  blinds  ($1,111,264). 

Indianapolis  is  governed  under  a  form  of  government  adopted 
originally  in  a  spedal  charter  of  1891  and  in  1905  incorporated 
in  the  new  state  municipal  code,  which  waaH»sed  uponiit, 
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It  pToviilvK  for  a  mayur  elected  every  Tour  yean,  a  Bingle  legisla- 
tive chamber,  a  common  council,  and  varioiu  administrative 
departmenitt  -of  public  safety,  public  health,  &c.  The  guiding 
principle  of  the  charter,  which  it  generally  accepted  as  a  model 
of  lt«  kind,  is  that  of  the  complete  separation  of  powers  and  the 
absolute  placing  of  responsibility. 

()n  the  admission  of  Indiana  as  a  state,  Congress  gave  to  it 
four  sections  of  public  land  as  a  site  on  which  to  establish  a  state 
rapiial.  This  was  located  in  1830  in  almost  the  exact  geographi- 
cal centre  of  the  state,  where  a  small  settlement  had  recently 
iKcn  made,  and  the  town  of  Indianapolis  was  laid  out  in  the 
following  year.  It  was  then  In  the  midst  of  dense  forests  and 
was  wholly  unconnected  by  roads  with  other  parts  of  the  state. 
Upon  Us  final  acceptance  as  the  capital,  there  was  some  activity 
In  land  speculation,  but  Indianapolis  had  oidy  600  Inhabitants 
ond  a  single  struct  when  the  seat  of  government  was  removed 
thither  In  1H34.  The  legislature  met  here  for  the  &rst  time  in 
tHiS-  Some  Imiwlus  was  given  to  the  city's  growth  by  the 
completion  of  the  National  Road,  and  later  by  the  opening  of 
rallwayR,  but  until  after  the  Civil  War  its  advancement  was  slow. 
Ii  was  inconwratcd  as  a  town  In  iSji,  its  population  then  being 
1000.  The  first  slate  capiiol  was  completed  in  1S36.  Indiana- 
polls  suffered  severely  from  the  business  panic  of  1837,  and  ten 
years  Inter,  when  it  received  its  first  city  charter,  It  had  only 
about  6000  inhabitants;  in  the  same  year  a  free  public  school 
system  was  inaugurated. 


AitTiiOBiTiKa,— H.  K.  Sulgrove,  History  of  Indianapolis  and 
Marion  County  (rhilmii'lphia,  1884);  M.  R.  llyman,  Handbook  of 
tnitianapolis  (Indiiinapolis,  1907)  1  Nuthanicl  Ballon,  "  Early  History 


of  IndiaiiupoliH  and  Central  Indiana  "  (Indiana  Historical  Sociciy'f 
PubticiUians,  No.  5,  iBi)^);  W,  R.  llolloway,  Indianapolis,  a 
Ilistorital  and  Statistical  itkelch  (Indianapolis,  1070);  the  Indiana- 
txili*  Itimrd  <A  Tnwk-'e  Rtporl  on  the  Industries  of  IndtanaPoHs  (iSSo) ; 
i'ivir  studies  of  Indianapolis  (Indiannpolis,  1907  seq.),  edited  by 
Arthur  W.  Uilnnc;  and  P.  S.  He.ith's  sketch  of  Indianapolis  in 
L.  1'.  l'"W(>ir»  Historic  Tovms  of  Iht  Western  Stales  (New  York,  1901 ). 

INDIAN  ARCHITECTURE.  The  development  of  architectural 
nrl  In  India  is  of  the  highest  interest  for  the  history  of  the 
aubjrcti  and  whatever  may  be  our  estimate  of  its  aesthetic 
quaiitics,  we  can  hardly  fail  to  realize  that  Indian  builders 
aitniiied  with  marked  success  the  aims  they  had  before  them, 
though  they  employed  arrangements  and  adopted  forms  and 
details  very  difFennt  from  those  of  western  builders  in  ancient 
and  medieval  times.  These  forms  and  adaptations,  of  course, 
require  study  properly  to  understand  them,  and  to  recognize  the 
«<ljustmcnl  of  the  designs  to  their  purposes.  But  besides  the 
scitDiitic  advantages  of  such  a  study,  it  has  been  well  remarked 
by  FcrguKsoti,  to  whose  genius  the  history  of  Indian  architecture 
is  so  s|>ecially  due  as  its  creator,  that  "  it  will  undoubtedly  be 
conceded  by  those  who  are  familiar  with  the  subject  that,  for 
certain  qualities,  the  Indian  buildings  are  unrivalled.  They 
display  an  exuberance  of  fancy,  a  lavishness  of  labour,  and  an 
claburalion  of  detail  to  be  found  nowhere  else."  Besides,  If 
Anywhere  the  history  of  a  country  is  imprinted  in  its  architecture, 
it  is  in  India  that  it  throws  the  most  continuous,  distinct  and 
varied  light  on  thnt  history. 

In  the  car)y  nn-hiteciure  of  India,  as  in  that  of  Burma,  China 
and  Japan  till  the  present  day,  wood  was  sokly  or  almost 
solely  em))lii>-eil;  and  it  was  only  about  the  3rd  centur>-  B.C. 
that  stone  Uvame  largely  used  as  the  malerial  for  important 
stniflurw;  it  brick  or  stone  were  in  use  pre\'iously,  it  was  only 
for  foundations  and  engineerii\g  purpoi^es.  Even  at  the  end  of 
the  4th  cvntury  b-C.  Mt-gn&thenes  states  that  Pataliputra,  the 
(-tl|ulal  ot  Chandragupta— the  Sandrokoltos  of  Greek  niiteis — 
was  "  surrounded  by  a  wootfen  wall  pien-wi  with  loop-holes  for 
the  «lisi.'hargtf  of  arrows,"  .And  if  the  capital  were  defended  by 
sucit  (vtlisading,  we  may  fairly  infer  that  the  architecture  of 
the  time  w«*  wholly  wooden,  l^i  the  SSnchi  gatewaj^,  brick 
walb  ore  in(1eed  reprwentcvt.  but  apparently  only  as  fences  or 
limits  with  srrrated  copings,  but  not  in  architectural  structures. 
.\nd  at  whatever  date  stone  came  to  be  inttoduced.  the  Hindus 
cttnliHutxl  and  repeaiol  the  fornts  they  had  emploj-ed  in  the 
earlier  mateTi^l.  and  pri-^frxevl  their  own  style,  so  that  ii  bore 
witness  (o  the  general  antocetlont  use  of  w^xid.    Hence  we  are 


able  to  trace  its  conversion  into  lithic  forms  unlit  finally  its 
origin  disappears  in  its  absorption  in  later  styles. 

India  possesses  no  historical  work  to  afford  us  a  landmark 
previous  to  the  invasion  of  Alexander  the  Great  in  the  4th 
century  B.C.,  nor  do  we  know  of  an  architectural  monument  of 
earlier  date.  For  later  periods  there  are  fortunately  a  few 
examples  dated  by  inscriptions,  and  for  others  by  applying  the 
scientific  principles  developed  by  Thomas  Rickman  for  the 
discrimination  of  otiier  styles  and  the  relative  ages  of  archi- 
tectural works,  we  are  enabled  to  arrange  the  monuments  of 
India  approximately  in  chronological  sequence  or  order  of 
succession. 

The  invasion  of  Alexander  and  the  westward  spread  of  Bud- 
dhism brought  India  into  contact  with  Persia,  where  the  Achae- 
menian  kings  had  hewn  out  mausolea  in  the  rocks,  and  built 
palaces  with  stone  basements,  doorways  and  pillars,  filling  in  the 
walls  with  bricks.  These  works  would  attract  the  attention 
of  Indian  visitors — ambassadors,  missionaries  and  merchants; 
and  the  report  of  such  magnificent  works  would  lead  to  their 
imitation. 

About  the  middle  of  the  3rd  century  B.C.  we  find  the  great 
Asoka,  the  grandson  of  Chandragupta,  in  communication  with 
the  contemporary  kings  of  Syria,  Egypt,  Macedonia,  Epirus 
and  Cyrene;  and  to  hia  reign  belong  the  great  stone  pillars, 
with  capitals  of  Persian  type,  that  are  engraved  with  his  religious 
edicts.  A  convert  to  Buddhism,  Asoka  is  credited  with  the 
construction  all  over  the  country  of  vast  numbers  of  siapas — 
monumental  structures  enshrining  relics  of  Sakyamuni  Buddlia 
or  other  Buddhist  saints;  and  with  them  were  erected 
monasteries  and  chapels  for  the  monks. 

On  the  monumental  pILlais,  known  as  ISts,  set  up  by  this 
emperor,  besides  the  Persepolitaa  form  of  capital,  we  find  the 
honeysuckle  with  the  bead  and  reel  and  the  cable  ornaments 
that  were  employed  in  earlier  Persian  carvings;  and  though  not 
continued  later  in  India  proper,  these  prevailed  in  use  in  Afghani- 
stan for  some  centuries  after  the  Christian  era.  This  seems  to  indi- 
cate that  these  forms  first  came  from  Persia  along  with  the  ideas 
that  led  to  the  change  of  wooden  architecture  for  that  of  stone. 

The  stQpas  were  structures  that  may  be  regarded  as  con- 
ventional architectural  substitutes  for  funeral  tumuli,  and  were 
constructed  to  enshrine  relics  of  Buddha  or  of  his  more  notable 
disciples,  or  even  to  mark  the  scene  of  notable  events  in  the  tradi- 
tion of  his  life.  How  relic-worship  originated  and  came  to  hold 
so  large  a  place  in  the  Buddhist  cult  we  can  hardly  conjecture: 
the  sentiment  coidd  not  have  arisen  for  the  first  time  on  the 
death  of  Gotama  Buddha,  when,  we  are  told,  eight  sttlpas  were 
built  over  his  corporeal  relics,  a  ninth  over  the  vessel  with  which 
they  were  divided,  and  a  tenth  over  the  charcoal  of  the  funeral 
pile. 

These  stl^>as,  known  as  dfigabas  in  Ceylon,  and  chaitj'as  in 
Nepal,  ore  called  lopes  in  the  ordinary  patois  of  upper  India. 
They  consisted  of  a  low  circular  drum  supporting  a  hemispherical 
dome  of  less  diameter  and  leaving  a  ramp  or  berme  round  it  of  a 
few  feet  in  width.  Round  the  drum  was  an  open  passage  for 
circumombulation,  and  the  whole  was  enclosed  by  a  massive  stone 
railing  with  lofty  gates  on  four  sides.  These  railings  and  gate- 
way's are  their  principal  architectural  features;  the  rails  are 
constructed  as  dosely  as  possible  after  wooden  patterns,  and 
examples  are  still  found  at  Sanchi  and  Buddh-GayS';  what 
remained  of  the  Bharahat  stupa  was  transferred  to  the  Calcutta 
Kfuseum,  and  portions  of  the  AmrSvati  rail  are  now  in  the 
British  and  Ktadras  museums.  The  uprights  and  cross  bars 
of  the  rails  were  in  many  cases  cot'eted  with  elaborate  carvings 
of  scenes  of  the  most  varied  kinds,  and  are  illustrative  of  manners 
and  customs  as  well  as  of  the  art  of  sculpture. 

The  great  stupa  at  Sanchi  in  Bhopal  is  now  the  most  entire  of 
the  class,  as  it  still  retains  the  gateways— styled  lorams — which 
must  have  been  a  feature  of  all  ^tupas,  though  perhaps  mostly 

'  The  nstoration  of  the  shrine  at  Buddh-C>a\-a  was  begun  in  190S 
under  the  auspice?  oF  the  Buddhist  Shrine  Restoration  Sorien-.  of 
which  ibe  Tashi  Lama  ms  first  president  and  tlte  eldest  son  oi  the 
mahacaja  of  SiMdm  vice-piesident. 
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F„.  8.-SANCHI   NORTH   GATEWAY.  p,^   ,_^„^  ^„^3  „,^j„  ^^^^  ^^^^^ 


Fig.  10.— SHER  SH.^H'S  MOSQUE  AT  DELHI. 
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Fig.  11.— great  TEMPLE  AT  HALEBID. 


Fig.  12.— roof  OF   DOME  OF  VIMALA'S  TEMPLE  ON  MOUNT  ABU. 
(From  Pkolopaphs  kindiy  lent  by  Ike  India  Office.) 
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in  wood  (see  Plate  I.  fig,  8).  The  whole  of  the  superstructure 
of  the  S&nchi  examples  is  essentially  wooden  in  character,  and 
we  are  astonished  that  it  should  have  stood  "  for  twenty  centuries 
nearly  uninjured."  These  torans  reappear  to  this  day  in  Japan 
as  iori-i  and  in  China  as  p'ai-ius  or  p'ai-fangs.  The  whole  of 
the  surfaces,  inside  and  out,  are  carved  with  elaborate  sculptures 
of  much  interest.  A  cast  of  the  eastern  toran  from  Sfinchi  is 
to  be  seen  in  the  museums  at  S.  Kensington,  Edinburgh,  Dublin, 
Paris  and  Berlin.  On  the  southern  one,  an  inscription  appears 
to  indicate  that  it  was  erected  about  150  B.C. 

The  earlier  cave  temples  are  of  about  the  same  age  as  the 
stQpas;  some  of  those  in  Behar  bear  inscriptions  of  Asoka  and 
of  his  successor  in  the  and  century  B.C.  And  the  earlier  cave 
facades  in  western  India  indicate  the  identity  of  style  and 
construction  in  the  patterns  from  which  both  must  have  been 
copied.  These  Buddhist  rock  excavations  are  of  two  types: 
the  chaitya  or  chapel  caves,  with  vaulted  roofs  of  considerable 
height,  the  earliest  with  wooden  fronts  and  later  with  a  screen 
wail  left  in  the  rock,  but  in  both  forms  with  a  large  horse-shoe 
shaped  window  over  the  entrance.     The  interior  usually  consisted 


Fig.  I.— Caveat  Kirli 


Bombay.    Section  and  plan. 


of  a  nave,  separated  from  the  side  aisles  by  pillars,  and  containing 
a  chaitya  or  small  stQpa  at  the  inner  and  circular  end.  The 
facades  of  these  chaitya  chapels  were  covered  with  sculpture — 
some  of  them  very  richly;  and  to  protect  them  from  the  weather 
a  screen  was  contrived  and  cut  in  the  rock  in  front  of  the  facade, 
with  large  windows  in  the  upper  half  for  the  entrance  of  light. 
This  mode  of  lighting  by  a  great  arch  over  the  entrance  has 
attracted  considerable  attention,  as  being  admirably  adapted 
for  its  purpose.  As  Fergusson  remarked,  "  nothing  invented 
before  or  since  is  lighted  so  perfectly,  and  the  disposition  of 
the  parts  or  interior  for  an  assembly  of  the  faithful  ...  is 
what  the  Christians  nearly  reached  in  after-times  but  never 
quite  equalled," 

The  second  type  of  rock  excavations  are  known  as  viharas 
or  monasteries  devoted  to  the  residence  of  monks  and  ascetics. 
They  usually  consisted  of  a  hall  surrounded  by  a  number  of 
cells — the  earliest  with  stone  beds  in  them.  In  the  later  vihSras 
there  was  a  shrine  in  the  centre  of  the  back  wall  containing  a 
large  image  of  the  Buddha.  In  the  Orissa  caves,  near  Cuttach, 
we  have  a  series  of  excavations  that  do  not  conform  to  these 
arrangements:  they  are  early,  dating  as  far  back  as  the  ind 
century  B.C.,  but  they  belong  to  the  Jain  sect,  which  dates  from 
the  same  age  as  the  Buddhist. 

On  the  north-west  frontiers  of  India,  about  the  Swat  and 
YOsufzai  districts,  anciently  known  as  GandhSra,  are  found  a 
remarkable  class  of  remains,  much  ruined,  but  that  must  have 
abounded  in  sculptijres  belonging  to  the  Buddhist  cult.'  It  is 
among  these  we  tind  the  first  representations  of  Buddha  and  of 
the  characters  belonging  to  the  Buddhist  pantheon.     The  in- 


fluence of  classical  art  manifested  in  these  images  leaves  no 
doubt  that  they  were  modelled  after  western  patterns,  carried 
thither  by  Greeks  or  brought  from  the  Levant  by  Buddhist 
emissenes.  The  scenes  depicted,  however,  have  frequently 
an  architectural  setting  in  which  we  find  represented  facades 
with  pillars  fashioned  with  distinctly  Corinthian  capitals.  These 
sculptures  we  can  now  assign  with  confidence,  from  dated 
epigraphs,  to  dates  from  the  last  years  of  the  century  B.C.  till 
the  4th  century  a.d.  One  inscription  of  a.d.  47  is  of  a  king 
GondophernEs,  who  is  mentioned  in  the  legend  of  the  apostle 
Thomas. 

In  the  time  of  the  great  Gupta  dynasty,  from  about  a.d. 
320  to  500,  the  architectural  forms  developed  in  variety  and 
richness  of  decoration.  To  the  columns  were  given  higher  square 
bases  than  before,  and  sometimes  a  sur-base;  the  capitals, 
which  previously  had  a  vase  as  the  chief  member,  were  developed 
by  a  foliaged  ornament,  springing  from  the  mouth  of  the  vase 
and  falling  down  upon  it  from  the  four  corners,  and  so  lending 
strength  to  the  neck  whilst  converting  the  round  capital  into 
a  square  support  for  the  abacus.  Often,  too,  a  similar  arrange- 
ment of  foliage  was  applied  to  the  early  bases;  and  this  form 
quite  superseded  the  Persepolitan  pillar,  with  its  bell-shaped 
capital,  which  now  disappeared  from  Indian  art.  The  shafts 
were  round  or  of  sixteen  or  more  sides;  pilasters  were  orna- 
mented on  the  shafts;  and  the  spires  of  the  temple  were  simple 
in  outline  and  rose  almost  vertically  at  first  and  curving  inwards 
towards  the  summit,  which  was  always  capped  by  a  large 
circular  fluted  disk  supporting  a  vase,  whilst  the  surface  of  the 
tower  was  covered  with  a  peculiar  sort  of  horse-shoe  diaper. 
This  style  prevailed  all  over  Hindustan,  and  was  continued 
with  modifications  varying  with  age  and  locality  down  almost 
to  the  Mahommedan  conquest. 

In  Kashmir  from  the  8th  century,  if  not  earlier,  till  the 
Mahommedan  conquest  we  find  a  style  of  architecture  possessing 
a  certain  quasi-classical  element  which  has  little  if  any  connexion 
with  the  art  of  the  rest  of  India.  The  best-known  example  of 
this  Kashmir  style  is  the  temple  of  M3rtand,  about  3  m.  east 
from  Isl&m&b&d  or  Anatnig, 
the  old  capital.  It  stands  in 
a  court  220  ft.  long  by  142 
ft.  wide  surrounded  by  the 
ruins  of  some  eighty  small 
cells,  with  a  large  entrance 
porch  at  the  east  end.  The 
temple  itself  was  60  ft.  long 
by  38  ft.  wide,  with  two 
wings,  and  consisted  of  two 
apartments — a  naos  and 
cella.  The  trefoiled  or  cusped 
arch  on  the  doors  of  the 
temple  and  cells  is  a  strik- 
ing peculiarity  of  the  style, 
and  may  have  been  derived 
from  the  section  of  the 
Buddhist  chaitya.  It  is 
used  decoratively,  however, 
rather  than  constructively. 
The  pillars  and  pilasters  of 

the  portico  and  temple  bear  Flo.  a.— Plan  of  Temple  ot 

a  close  resemblance  to  some  Martand. 

of  the  later  forms  ot  the  Roman  Doric,  and  have  usually 
sixteen  .shallow  flutes  on  the  shafts,  with  numerous  members 
in  the  base  and  capital.  A  triangular  pediment  surmounts 
the  doorways,  and  on  gable-ends  or  projecting  faces  arc  repre- 
sentations of  double  sloping  roofs,  much  in  the  style  of  modern 
Kashmir  wooden  roofs,  of  which  also  many  of  the  temple-roofs 
in  Nepal  are  exaggerated  examples.  The  M3rtand  temple 
was,  in  all  probability,  built  in  the  8th  century,  between  a.d. 
T2S  and  760,  and  was  erected  as  a  temple  of  the  Sun,  one  of 
whose  names  is  Martand.  For,  till  the  12th  century  at  least. 
Sun-worship  was  quite  prevalent  in  the  north  and  west  of  India. 
At  a  remote  village  called  Buniar  is  a  much  better  preserved 
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specimen  of  the  style:  and  at  Avantipur,  VSngath,  Payer  anil 
Pandretban  are  other  interesting  examples  of  the  style.  That 
at  Pandrethan  about  3  m.  from  Srinagar  is  a  well-preserved 
little  temple,  built  between  a.d.  906  and  921,  and  perhaps 
exhibits  the  most  dearly  the  characteristics  of  the  style. 

In  the  HtmSlayas  the  arcbiLecture  is  still  largely  wooden, 
raised  on  stone  basements  and  is  often  picturesque.  In  the 
Nepal  valley  we  meet  with  hemispherical  chaityas  or  stiipas 
on  low  bases  with 
lofty  brick  spires,  and 
some  of  them  of  great 
antiquity,  along  with 
temples  having  three 

divided  by  sloping 
roofs,  and  others  in 
the  modern  Hindu 
style     of    northern 

In  South  Kanara, 
especially  at  Miidbi- 
dare  (Mudbidri),  there 
are  also  Jain  temples 
and  tombs  with  double 
and  triple  sloping 
roofs  that  resemble  the 
native  temples  of 
Fig.  3.-Temple  of  Pindrethan.  ^epal,     with     which, 

however,  they  had  no 
connexion.  The  whole  style  is  closely  in  imitation  of  wooden 
originals,  the  forms  of  whach  have  been  derived  from  the  local 
thatched  dwellings  of  the  dbtrict.  The  interiors  of  the  Kanara 
temples  are  often  very  rich  in  carving,  the  massive  pillars  being 
carved  like  ivory  or  the  precious  metals.  Associated  with  these 
and  other  temples  are  elegant,  monohthic  pillars  placed  on 
square  bases,  the  shafts  richly  carved  and  the  capitals  wide- 
spreading,  some  of  them  supporting,  on  four  very  small  colon- 
nettes,  a  square  roof  elaborately  modelled.  These  slambhas  or 
pillars  are  the  representatives  of  the  early  Buddhist  lots  or 
columns  raised  at  their  temples,  and  bear  emblems  distinctive 
of  the  sects  to  which  they  respectively  belong. 

The  southern  portion  of  the  peninsula  is  peopled  by  a  race 
known  as  Dravif^ans,  and  to  the  style  of  architecture  practised 
over  most  of  this  area  we  may  conveniently  apply  the  name  of 
the  race.  This  Dravidian  architecture  was  essentially  different 
from  that  of  other  regions  of  India  and  is  of  one  type.  One  of 
the.  best-known  groups  of  monuments  in  this  style  is  that  of  the 


Fig.  4.— KailSs  at  Ellora. 
"  Seven  Pagodas  "  or  the  Mamallapuram  raths,  on  the  seashore, 
south  from  Madras,  These  raths  are  each  hewn  out  of  a  block 
of  granite,  and  are  rather  models  o£  temples  than  such.  They  are 
the  earliest  forms  of  Dravidian  architecture  and  belong  to  the 
7th  century.     To  the  same  age  belongs  the  temple  of  KailasanSth 


at  Conjeeveram,  and  to  the  following  century  some  of  the 
temples  in  the  south  of  the  Bombay  Presidency,  and  the  famous 
monolithic  temple  of  the  Kail3s  at  Ellora  near  Aurangabad. 

Buildings  in  the  Dravidian  style  are  very  numerous  in  propor- 
tion to  the  extent  of  the  area  in  which  they  are  found.     The 
temples  generally  consist  of  a  square  base,  ornamented  eKtemally 
by  thin  tall  pilasters,  and  containing  the  cell  in  which  the  image 
is  kept.     In  front  of  this  may  be  added  a  manlapam  or  hall,  or 
even  two  such.     Over  the  shrine  rises  the  spire,  of  pyramidal 
form,  but  always  divided  into  storeys  and  crowned  by  a  small 
dome,  either  circular  or  polygonal  in  shape.    The  conuces  are 
of  double  curvature,  whilst  in  other  Indian  styles  they  are 
mostly  straight  with  a  downward  slope.    Another  feature  of 
these  temples,  especially  those  of  later  date,  is  the  gopurams  or 
great     gateways, 
placed  at  the  en- 
trances to  the  sur- 
rounding   courts, 
and  often  on  all 
four    sides.       In 
general        design 
they  are  like  the 
spires    over    the 
shrines,  but  about 
twice  as  wide  as 
deep,  and  very  fre- 
quently far  more 
imposing  than  the 
temples        them- 

The  style  is  dis- 
tinctly of  wooden 
origin,  and  of  this 
the  very  attenu- 
ated pilasters  on 
the  outer  walls 
and  the  square 
pillars  of  smaU 
section  are  evi- 
dences. As  the 
contemporary 

northern Stylesare  _  ^^^''^'^ISTJ^  of  Mr  lohn  Mmny.  from  Dt 
■      J      i_      Burgas  1  Tht  Lam  Timplts  o]  Iniia. 

characterised    by  pj^^  5._pian  of  KaUas  at  Ellora. 

the  prevalence  of 

vertical  lines,  the 

Dravidian  is  marked  by  horizontal  mouldings  and  shadows,  and 

the  towers  and  gopurams  are  storeyed-    The  more  important 

temples  are  also  surrounded  by  courts  enclosing  great  corridors 

and  pillared  halls. 

One  of  the  best  examples  of  this  style  is  the  great  temple  at 
Tanjore,  It  would  appear  to  have  been  begun  on  a  definite  plan, 
and  not  as  a  series  of  extensiotis  of  some  small  temple  which,  by 
accident,  had  grown  famous  and  acquired  wealth  by  which 
successively  to  etdarge  its  courts,  as  that  at  Tiruvallur  seems  to 
have  grown  by  a  series  of  accretions.  The  body  of  the  Tanjore 
temple  is  of  two  storeys  and  fully  80  ft.  high,  whilst  the  sikhara 
or  pyramidal  tower  rises  in  eleven  storeys  to  a  total  height  of 
190  ft.  This  dominates  the  gopurams  over  the  entrances  to  the 
court  in  which  it  stands,  and  to  an  outer  court,  added  in  front  of 
the  first,  but  which  does  not,  as  in  other  cases,  surround  it.  The 
central  shrine,  so  far  as  we  know,  was  erected  about  a.d.  1025. 

The  Srirangam  temple  in  Trichinopoly,  the  largest  in  India, 
is  architecturally  the  converse  of  this:  it  is  one  of  the  latest  in 
date,  the  fifth  court  having  been  left  unfinished  in  the  middle 
of  the  i8lh  century.  The  shrine  is  quite  insignificant  and 
distinguished  only  by  a  gilt  dome,  whilst  proceeding  outwards, 
the  gopurams  to  each  court  are  each  larger  and  more  decorative 
than  the  preceding.  The  successive  independent  additions, 
however,  proved  incompatible  with  any  considered  design  or 
arrangement  of  parts. 

Most  of  the  Deccan  was  ruled  by  the  Chalukya  dynasty  from 
early  in  the  6th  century,  and  the  style  prevailing  over  this  area, 
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from  the  Tungabhadrl.  and  KrishnS  rivers  to  the  TaptI  and 
Mab&nadi,  may  be  styled,  from  them,  as  Chalulcyan. 

The  earliest  temples  in  this  style,  however,  are  not  very  clearly 
marked  off  from  the  Dravidian  and  the  more  northern  styles. 
Some  of  them  have  distinctly  northern  spires,  others  are  closely 


Fio.  6. — Temple  at  Tan j ore. 

allied  to  the  southern  style;  and  it  was  perhaps  only  gradually 
that  the  type  acquired  its  distinctive  characteristics.  Till  a  late 
date  we  find  temples  with  towers  differing  so  Uttle  in  form  from 
Dravidian  vimdnas  that,  other  details  apart,  they  might  readily 
be  ascribed  to  that  order. 

Among  Chalukyan  temples  a  prevalent  form  is  that  of  three 
shrines  round  one  central  hall.  The  support  of  the  roofs  of  these 
h&Us  is  almost  always  after  the  Dravidian  plan  of  four  pillars. 


Fig.  7.— Temple  at  Tiruvallur,  near  Tanjore. 

or  multiples  of  four,  in  squares,  so  that  larger  domes  were  never 
attempted.  Both  in  Dravidian  and  northern  temples  the 
projections  on  the  walls  are  generally  formed  by  increments  of 
slight  thickness  added  flatly  to  their  faces,  and,  however  thick, 
they  are  so  placed  as  to  leave  the  true  corners  of  the  shrines, 
&c.,  more  or  less  recessed.  In  the  Chalukyan  temples  the  sides 
are  often  made  prominent  by  increments  placed  over  them, 
or  the  whole  plan  is  star-shaped,  the  projecting  angles  having 
equal  adjacent  faces  lying  in  a  circle,  as  in  the  temple  of  Belflr 
in  Mysore,  built  about  a.d.  1120,  and  in  others.    The  roofs  are 


stepped  and  more  or  less  pyramidal  in  form,  with  breaks  corre- 
sponding to  the  minor  angles  made  on  the  walls. 

Some  of  the  details  of  this  style  are  very  elaborate;  in  fact, 
many  of  the  finer  temples  were  completely  overlaid  with  sculp- 
tural ornament.  The  pillars  are  markedly  different  from  the 
earlier  Dravidian  forms:  they  are  massive,  richly  carved, 
often  circular  and  highly  polished.  Their  capitals  are  usually 
spread  out,  with  a  number  of  circular  mouldings  immediately 
below;  and  under  these  is  a  square  block,  while  the  middle 
section  of  the  shaft  is  richly  carved  with  mouldings  in  the  round. 
In  many  cases  the  capitals  and  circular  mouldings  have  been 
actually  turned  in  a  sort  of  lathe.  They  are  almost  always  in 
pairs  of  the  same  design,  the  whole  effect  being  singularly  varied 
and  elegant. 

The  great  temple  at  Halebid  (see  Plate  II.  fig.  11),  begun 
about  A.D.  1250,  was  left  unfinished  at  the  Mabommedan  conquest 
in  1310.  It  is  a  double  temple,  measuring  160  ft.  by  122  ft., 
and  is  covered  with  an  amazing  amount  of  the  richest  sculpture. 
But  the  spires  were  never  raised  over  the  shrines.  The  Kedares- 
vara  temple  at  Balaga.mvi  is  perhaps  one  of  the  oldest  of  the 
style  in  Mysore,  and  there  are  other  good  examples  at  Kubattiir. 
Hamhalli,  Arsikere,  Harihar,  Roravangala  and  elsewhere; 
but  their  plans  vary  greatly. 

Coming  now  to  Northern  India,  we  find  the  Hindu  architectural 
style  more  widely  spread  and  more  varied  than  in  the  south, 
but  wanting  somewhat  in  individuality.  Examples  of  the  same 
order,  however,  are  to  be  found  also  far  to  the  south  in  the 
Chalukyan  area.  The  characteristic  that  first  appeals  to  our 
notice  is  the  curvilinear  spires  of  the  temples,  and  the  absence 
of  that  exuberance  of  sculpture  seen  in  the  great  Chalukyan 
templeaof  the  South;  whilst  in  many  cases,  as  in  the  Jain  temples, 
a  greater  central  area  has  been  obtained  in  the  halls  by  arranging 
twelve  columns  so  as  to  support  a  dome  on  an  octagonal  disposi- 
tion of  linteb.  The  shrines  are  square  in  plan  and  only  slightly 
modified  by  additions  to  the  walls  of  parallel  projections;  the 
walls  were  raised  on  a  moulded  phnth  of  some  height,  over 
which  was  a  deep  base,  the  two  together  rising,  roughly,  to  about 
half  the  height  of  the  walls.  Over  this  is  the  panelled  face 
devoted  to  figure  sculptures  in  compartments,  but  the  tall, 
thin  pilasters  of  the  southern  style  have  disappeared.  Above 
is  the  many-membered  architrave  and  cornice  supporting  the 
roof  and  spire.  The  latter  follow  the  vertical  lines  of  the  walls, 
presenting  no  trace  of  divisions  into  storeys  or  steps,  but  they 
vary  in  other  details  with  the  age. 

In  Rajputana  and  Western  India  a  variety  of  this  northern 
slyle  has  been  known  as  the  Jain  order.  Though  used  by  the 
Hindus  and  Jains  alike,  it  was  employed  in  its  most  ornate  form 
by  the  Jains  in  their  famous  temples  on  Mount  Abu  and  else- 
where. A  striking  feature  of  this  style  is  the  elaborately  carved 
roofs  over  their  corridors  and  the  domes  of  their  porches  and 
halls  (see  Plate  II.  fig.  1 2).  Nothing  can  exceed  the  delicacy  and 
elaboration  of  details  in  these  sculptured  roofs  and  vaults.  Com- 
bined with  the  diversified  arrangement  of  the  variously  spaced 
and  highly  sculptured  pillars  supporting  them,  these  convey  an 
impression  of  symmetry  and  beauty  that  is  highly  pleasing. 

Gujarat  must  have  been  rich  in  splendid  temples  before  the 
i2th  century,  but  i(  was  devastated  so  often  by  the  Moslems 
that  the  more  notable  have  all  perished,  though  the  once  magnifi- 
cent Sun  Temple  at  Mudhera  still  witnesses,  in  its  ruins,  to  the 
architectural  style  and  grandeur  of  the  period — the  early  part 
of  the  nth  century — ^when  it  was  erected.  A  notable  group  of 
between  thirty  and  forty  temples  in  this  style  exists  at  Khajuraho 
in  Bundelkhand.  They  belong  to  both  the  Hindu  and  the  Jain 
cults,  and  mostly  date  from  the  10th  and  nth  centuries.  Many 
of  them  are  covered,  inside  and  out,  with  the  richest  sculpture, 
and  may  he  regarded  architecturally  as  "  the  most  beautiful 
in  form  as  well  as  the  most  elegant  in  detail  "  of  the  temples 
of  Northern  India,  With  these,  the  temples  at  Bhuvaneswar 
in  Orissa  exhibit  this  style  at  its  best.  The  latter  have  the 
earlier  form  of  spire,  nearly  perpendicular  below,  but  curving 
inwards  near  the  summit. 

The  temple  of  KanSrak.  known  as  the  "  Black  Pagoda 
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see  Plate  III.  fig.  13),  which  foi  its  size  is,  externally  at  least, 
the  most  richly  ornamented  building  in  the  world.  It  has  lately 
been  filled  up  with  stones  and  sand,  as  the  only  method  the 
Archaeological  Survey  could  devise  to  prevent  its  thieatened 
collapse. 

In  the  later  examples  of  tbe  style  the  spire  is  still  a  square 
curvilinear  pyramid,  to  the  faces  of  which  are  added  sniailer 
copies  of  the  same  form,  carrying  up  the  offsets  of  the  walls; 
and  in  some  examples  these  are  multiplied  to  an  extraordinary 

Tbe  Mabommedan  architecture,  also  known  as  Indian 
Saracenic,  begins  in  India  with  the  13th  century  and  varied 
much  at  different  periods  and  under  the  various  dyuasties, 
imperial  and  local.  The  imperial  rulers  at  Delhi,  for  the  first 
three  centuries,  were  Path&ns,  and  were  succeeded  in  1526  by 
Baber,  who  founded  the  Mogul  dynasty.  Under  the  earlier 
PathSn  emperors  the  style  of  building  was  massive  but  profusely 
omameated  and  of  extreme  beauty  in  its  details.  Among  the 
examples  of  this  style  may  be  instanced  the  Qutb  Min3r  at 
Delhi  (see  Plate  I.  fig,  9),  one  of  the  finest  pillars  in  the  world, 
built  in  the  first  quarter  of  the  13th  century.  It  is  still  340  ft. 
high  and  ornamented  by  projecting  balconies  and  richly  carved 
belts  between;  the  three  lower  storeys  are  cut  up  by  projecting 
vertical  ribs  that  add  to  its  beauty.  Beside  it  the  tomb  of 
Altamsh  is  also  profusely  sculptured  and  of  extreme  beauty  of 
detail,  and  other  examples  are  seen  in  the  eastern  portion  of  the 
adjoining  mosque,  the  tomb  of  Ali-ud-din  Khilji,  and  the 
Alai  DarwSza.  After  about  1320  the  Pathan  architecture  is 
marked  by  a  stem  simplicity  of  design  and  a  solemn  gloom  and 
nakedness,  in  marked  contrast  to  the  elaborate  richness  of 
ornamentation  of  the  preceding  period.  Tbe  tomb  of  Ghiyas-ud 
din  Tughlak  at  New  Delhi,  with  its  sloping  walls  and  massive 
solidity,  is  a  typical  example  of  this  period,  as  b  also  the  Kal^ 
mosque  at  Delhi  completed  in  1386. 

Early  in  the  15th  century,  however,  a  reaction  had  set  in, 
and  tbe  later  style  was  hardly  less  rich  and  much  more  appropriate 
for  its  purposes  than  the  earlier  in  the  end  of  the  12th  and  early 
i3lh  century.  The  facades  of  the  mosques  became  more  orna- 
mental, were  often  encrusted  with  marble,  and  usually  adorned 
with  rich  and  beautiful  sculpture.  This  was  clearly  a  return 
to  the  elaborateness  of  the  past,  but  with  every  detail  fitted 
to  its  place  and  purpose  and  presenting  one  of  the  completest 
architectural  styles  of  the  world. 

About  the  beginning  of  the  i5thcenturyseveral  local  dynasties 
arose,  each  of  which  developed  a  style  more  or  less  their  own. 
Of  the  Sharki  dynasty  of  Jaunpur  only  three  great  mosques 
in  that  city  have  come  down  to  us,  with  several  tombs.  The 
cloisters  surrounding  the  open  courts  of  the  mosques  and  the 
galleries  within  are  closely  allied  to  the  Hindu  style,  being 
constructed  with  short  square  pillars  having  bracket  capitals 
supporting  lintels  and  roof  of  fiat  slabs.  But  the  gateways  and 
main  features  of  the  mosques  are  arched.  The  mosque  itself 
consists  of  a  central  square  hall  covered  by  a  lofty  dome  of  the 
whole  width  of  it,  in  front  of  which  stands  the  great  propylon 
or  gate,  of  massive  outline  and  rising  to  the  full  height  of  the 
central  dome.  This  propylon  had  a  large  recessed  arch  between 
the  two  piers,  in  the  lower  portion  of  which  was  the  entrance 
to  the  mosqae,  whilst  the  upper  formed  a  pierced  screen.  On 
each  side  of  the  dome  is  a  compartment  divided  into  two  storeys 
by  a  stone  floor  supported  on  pillars,  and  beyond  this,  on  each 
side,  is  a  larger  apartment  covered  by  a  pointed  ribbed  vault. 
The  ornamental  work  is  bold  and  striking  rather  than  delicate, 
and  the  mikrdbs  or  qtblas  are  marked  by  severe  simplicity,  and 
form  a  link  in  the  evolution  of  the  later  form  under  Mogul  rule. 
These  buildings  afford  a  marked  expression  of  strength  combined 
with  a  degree  of  refinement  that  is  rare  in  other  styles.  Other 
examples  of  this  style  are  met  with  at  Benares,  Kanauj  and 
places  within  the  Jaunpur  kingdom. 

In  1401  Dilawar  Kh&n  assumed  independence  in  Malwa, 
of  which  Mindu  became  the  capital,  and  his  son  Hoshang 
adorned  it  with  important  buildings.  They  are  of  a  modified 
form  of  the  PathSn  style  of  the  14th  century.     Among  them 


the  finest  is  the  great  Jama  Masjid,  which  was  finished  by 
Mahmfld  Sh£h  I.  in  1454.  It  covers  a  nearly  square  area,  290 
ft.  from  east  to  west  by  275  ft.  from  north  to  south,  exclusive 
of  the  porch  on  the  east,  which  projects  about  56  ft.  Inside, 
the  court  is  an  almost  exact  square,  surrounded  by  arches  on 
each  side,  standing  on  plain  square  piers  10  ft.  high,  each  of 
a  single  block  of  red  sandstone;  behind  these  are  triple  arcades 
on  the  north  and  south,  a  double  one  on  the  east,  and  on  the 
west  the  mosque,  having  three  great  domes  on  its  west  side. 
This  court,  in  its  simple  grandeur  and  expression  of  power, 
may  be  regarded  as  one  of  the  very  best  specimens  of  this  style 
to  be  found  in  India,  The  tombs  and  palaces  of  M&ndu,  mostly 
much  ruined,  it  would  occupy  too  much  space  to  describe. 
But  here,  as  elsewhere,  the  available  materials  have  exercised 
a  marked  influence  upon  the  architeaure;  the  prevalence  of 
a  red  sandstone  is  emphasized  in  the  piers  of  the  Jama  Masjid, 
more  than  300  of  them  being  each  of  a  single  block  of  this 
material;  and  for  more  decorative  purposes  marble,  both 
white  and  coloured,  was  freely  used  to  revet  tbe  walls  and 
piers.  The  style  is  strictly  arcuate,  without  admixture  of 
the  general  trabeate  structural  methods  followed  by  the  native 
Hindus;  and  while  at  Jaunpur  and  Ahmedab&d,  at  the  same 
period,  we  find  tbe  strong  influence  of  native  methods  copied 
in  the  Mahommedan  architecture,  at  Mitndu  the  builders  clung 
steadily  to  the  pointed  arch  style,  without  any  attempt,  however, 
at  groining. 

The  capital  of  the  Bengal  kingdom  was  at  Gaur,  which  had 
been  the  metropolis  of  a  native  kingdom  probably  since  the 
gth  century.  As  the  country  is  practically  without  stone, 
the  Hindu  buildings  would  be  chiefly  of  brick,  but  pillars, 
images  and  details  were  of  hard  potstone  or  hornblende; 
and  these  would  afford  materials  for  the  Moslem  conquerors. 
The  construction  of  large  buildings  of  brick  required  heavy 
piers  for  the  arches  and  thicker  walls  than  those  constructed 
of  stone.  Then  such  piers  and  walls,  when  enriched  by  a  facing 
of  moulded  or  glazed  tiles,  would  appear  still  heavier;  and 
sometimes  for  tiles  a  casing  of  carved  stone  was  substituted. 
Hence  this  style  is  a  purely  local  one  with  short,  heavy  pillars 
faced  with  stone  and  supporting  pointed  brick  arches  and 
vaults,  The  use  of  brick  further  forced  the  builders  to  employ 
an  arched  style  of  their  own  and  a  mode  of  roofing  in  which 
a  curvilinear  form  was  given  to  the  eaves  descending  at  the 
comers  of  the  structures.  This  form  spread  later  up  through 
Hindustan  as  far  as  the  Punjab. 

The  capital  at  one-time  was  moved  to  Pandua,  north  of  Gaur, 
and  there  was  built  (1358-1368)  the  great  Adina  mosque,  500  ft. 
in  length  by  385  in  depth  containing  a  large  court  surrounded 
by  a  thick  wall  of  brick.  The  roof  was  supported  by  266  stone 
pillars  and  covered  by  378  domes,  all  of  one  form.  Such  a  design 
has  little  architectural  merit,  but  its  size  and  the  richness  of 
its  details  make  it  an  interesting  study,  and  the  same  char- 
acter belongs  to  most  of  the   works  of  the   Bengal   Moslem 

The  BahmanI  dynasty,  founded  in  1347,  had  its  capital 
at  Gulbarga  till  1428,  when  it  was  moved  to  Bidar.  During 
this  period  the  dty  was  adorned  with  important  buildings 
of  which  the  most  notable  now  remaining  is  the  great  mosque, 
one  of  the  most  striking  in  India.  It  measures  over  all  216  ft. 
from  east  to  west  by  176  from  north  to  south.  It  differs  from 
all  the  great  mosques  in  India  in  having  the  whole  central 
area  covered  over  as  in  the  great  mosque  at  Cordova — what 
in  others  would  be  an  open  court  being  roofed  by  axty-three 
small  domes.  Tbe  light  is  admitted  through  the  side-walls, 
which  are  pierced  by  great  arches  on  all  sides  except  the  west. 
The  study  is  plain  and  substantial,  with  but  Little  ornament. 
The  tombs  of  the  kings  are  massive  square-domed  buildings, 
with  handsome  stone  tracery  on  their  outer  walls,  and  are 
elaborately  finished  inside.  At  Bidar,  iposques,  palaces  and 
tombs  were  also  erected,  but  most  of  them  have  perished,  the 
great  mosque  in  the  fort  being  the  only  one  fairly  entire.  The 
ten  tombs  of  the  later  BahmanI  kings,  5  m.  from  the  city,  are 
of  like  pattern  with  those  of  Gulbarga  and^of-considentUe 
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Fig.  15.— jama  MASJID  AT  AHMEDABAD. 
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Splendour.    They  are  not  much  ornamented,  but  aie  structurally 
good  and  impressive  by  thdi  massive  proportions. 

Of  the  various  forms  which  the  Moslem  architecture  assumed, 
"  that  of  Ahmedabad,"  Fergusson  has  justly  remarked,  "  may 
probably  be  considered  as  the  most  elegant,  as  it  certainty 
is  the  most  characteristic  of  all.  No  other  form  is  so  essentially 
Indian,  and  no  one  tells  its  tale  with  the  same  unmistaJcable 
distinctness."  Under  the  Mahommedan  rule  the  Hindu  archi- 
tects employed  introduced  forms  and  ornaments  into  the  works 
they  constructed  for  their  rulers,  superior  in  elegance  to  any 
the  latter  knew  or  could  have  invented.  Hence  there  arose 
a  styie  combining  all  the  beauty  and  finish  of  the  previous  native 
art  with  a  certain  magni£cence  of  conception  which  is  deficient 
in  their  own  works.  The  elevations  of  the  mosques  have  usually 
been  studiously  arranged  with  a  view  to  express  at  once  the 
structural  arrangements,  and  to  avoid  monotony  of  outline 
by  the  varied  elevation  of  each  division.  The  central  portion 
of  the  fa^de  was  raised  by  a  storey  over  the  roof  of  the  wings, 
and  to  the  front  of  this  was  attached  the  minarets,  in  the  earhest 
mosques  forming  only  small  turrets  over  the  facade,  but  soon  after 
they  became  richly  carved  towers  of  considerable  height.  The 
upper  storey  formed  a  gallery  under  the  central  dome  which 
was  supported  od  pillars  connected  by  open  stone  trellis  work, 
admitting  a  subdued  light,  and  providing  perfect  ventilation 
(see  Plate  III.  fig.  1 5) .  At  first  the  facades  were  pierced  by  arched 
entrances,  but  at  a  later  date  a  screen  of  columns  formed  an 
open  front  and  the  minarets  were  removed  to  the  comers,  no 
longer  for  the  mu'asiin,  but  simply  as  architectural  ornaments. 

The  tombs  were  pillared  pavilions  of  varying  dimensions, 
the  central  area  over  the  grave  covered  by  a  dome  standing 
on  twelve  pillars.  These  pillars  connected  by  screens  of  stone 
trellis  work  carved  in  ever-varying  patterns,  and  round  this 
there  might  be  a  verandah  with  twenty  pillars  in  the  periphery, 
or  a  double  aisle  with  thirty-two  in  the  outer  square.  And  as 
these  were  irregularly  spaced  in  order  to  allow  the  inner  twelve 
to  support  the  lintels  of  a  regular  octagon  for  the  dome,  the 
monotony  of  equal  spacing  was  avoided.  For  further  details 
and  examples  of  this  style,  however,  we  must  refer  the  reader 
to  the  published  volumes  of  the  archaeological  survey  of  Western 
India  relating  to  Ahmedabfid  and  Gujarat. 

The  Adil  Shihi  dynasty  of  Bijapur  (1492-1686)  was  of  foreign 
extraction  and  held  the  Shiah  form  of  Islam,  prevalent  in 
Persia,  whilst  they  largely  employed  Persian  officers.  This 
probably  influenced  their  architecture  and  led  to  that  large- 
ness of  scale  and  grandeur  which  characterized  the  style,  differing 
markedly  from  that  of  the  buildings  of  Agra  and  Delhi,  but 
scarcely,  if  at  all,  inferior  in  originality  of  design  and  boldness 
of  execution.  There  is  no  trace  of  Hindu  forms  or  details;  the 
style  was  their  own,  and  was  worked  out  with  striking  boldness 
and  marked  success.  The  mode  in  which  the  thrusts  are  pro- 
vided for  in  the  giant  dome  (see  Plate  III.  fig.  r4)  of  Mahommcd 
Adil  Shah's  tomb  (a.d.  1650),  by  the  use  of  massive  pendcnti 
banging  the  weight  inside,  has  drawn  the  admiration  of  European 
architects.  And  this  dome,  rising  to  about  1 75  ft.  from  the  floor, 
roofs  over  an  area  130  ft.  square,  or  3500  sq.  ft.  larger  than  the 
Pantheon  at  Rome,  where  stability  is  secured  only  by  throwing 
a  great  mass  of  masonry;  on  the  haunches.  The  Jami  masjid, 
begun  by  All  Adil  Shah,  1567,  but  never  quite  completed,  is 
one  of  the  finest  mosques  in  India.  The  central  area  of  the 
mosque  proper  is  covered  by  a  large  dome,  supported  in  the 
same  way  as  that  on  Mahommed  Shah's  tomb.  This  dome, 
like  all  the  earlier  ones  in  India,  perhaps  wants  in  outside  eleva- 
tion; but  in  the  splendid  Ibr&him  Rauza  and  mosque  we  find 
the  domes  elevated  above  mere  segments.  In  this  latter  group, 
erected  about  1626,  the  domes  are  more  elevated,  and  we  have 
every  detail  of  the  structure  covered  with  the  most  delicate 
and  exquisitely  elaborate  carving,  the  windows  filled  with 
tracery,  and  the  cornices  supported  by  wonderfully  rich  brackets. 
In  the  tomb  too — as  if  in  deiiance  of  constructional  demands— 
the  room,  40  ft.  sq.,  is  covered  by  a  perfectly  level  stone  roof, 
supported  only  by  a  cove  projecting  on  each  side  from  the 
walls. 


The  Indian  Saracenic  style  of  the  Mogul  dynasty  began  under 
the  emperor  B&ber,  1526;  but  one  of  the  first  and  most  character- 
istic examples  that  remain  is  the  mosque  of  Sher  Shah  (r54i) 
Delhi  (see  Plate  X.  fig,  10),  and  others  exist  at  RohtSs. 
These  earlier  structures  are  interesting  as  the  initial  forms  of 
the  style,  but  are  little  known  to  Europeans.  The  emperor 
Akbar  (1556-1605)  built  largely,  and  the  style  developed  so 
vigorously  during  bis  reign  that  it  would  be  difficult  to  enumerate 
the  peculiarities  of  his  numerous  buildings.  As  in  the  Gujarat 
and  other  styles,  there  is  a  combination  of  Hindu  and  Mahom- 
medan features  in  his  works  which  were  never  perfectly  blended. 
Like  their  predecessors,  the  Pathans,  the  Moguls  were  a  tomb- 
building  race,  and  those  of  the  latter  are  even  more  splendid 
than  those  of  the  former,  more  artistic  in  design,  and  more 
elaborately  decorated.  The  fine  tomb  of  Akbar's  father, 
HumayOn,  and  the  numerous  structures  at  Fatehpur  Sikrt 
best  illustrate  the  style  of  his  works,  and  the  great  mosque  thete 
is  scarcely  matched  in  elegance  and  architectural  effect;  the 
south  gateway  is  well  known,  and  from  its  uze  and  structure 
excels  any  similar  entrance  in  India.  And  his  tomb  at  Sikandra, 
near  Agra,  is  a  unique  structure  of  the  kind  and  of  great  merit. 

Under  Jahingir  the  Hindu  features  vanished  from  the  style; 
his  great  mosque  at  Lahore  is  in  the  Persian  style,  covered  with 
enamelled  tiles;  his  tomb  near  by  (1630-1640)  was  made  a 
quarry  of  by  the  Sikhs  from  which  to  build  their  temple  at 
Amritsar.  At  Agra,  the  tomb  of  Itimad-ud-daula  (see  Plate  IV. 
fig,  16),  completed  in  1628,  built  entirely  of  white  marble  and 
covered  wholly  by  pielra  dura  mosaic,  is  one  of  the  most  splendid 
examples  of  that  class  of  ornamentation  anywhere  to  be  found. 

The  force  and  originality  of  the  style  gave  way  under  Shah 
Jahan  (1627-1658)  to  a  delicate  elegance  and  refinement  of 
detail,  illustrated  in  the  magnificent  palaces  erected  in  his  reign 
at  Agra  and  Delhi,  the  latter  once  the  most  exquisitely  beautiful 
in  India.  The  most  splendid  of  the  Mogul  tombs,  and  the  most 
renowned  building  in  India,  is  the  far-famed  mausoleum,  the  Taj 
Mahal  at  Agra  (see  Plate  IV.  fig.  17),  the  tombofMumtaz  Mahal, 
the  wife  of  Shah  Jahan.  It  is  surrounded  by  a  garden,  as  were 
almost  all  Moslem  tombs.  The  extreme  delicacy  of  the  Taj 
Mahal,  the  richness  of  its  material,  and  the  complexity  of  its 
magnificent  design  have  been  dwelt  on  by  writers  of  all  countries. 
So  also  of  the  surpassingly  pure  and  elegant  MotI  Masjid  in  the 
Agra  fort,  all  of  white  marble:  these  are  among  the  gems  of  the 
style.  The  Jama  Masjid  at  Delhi  is  an  imposing  building, 
and  its  position  and  architecture  have  been  carefully  considered 
so  as  to  produce  a  pleasing  effect  and  feeling  of  spacious  elegance 
and  wdl-balanced  proportion  of  parts.  In  his  works  Sb&h 
Jahan  presents  himself  as  the  most  magnificent  builder  of  Indian 
sovereigns. 

In  Aurangzeb's  reign  squared  stone  and  marble  gave  way 
to  brick  or  rubble  with  stucco  ornament,  and  the  decline  of  taste 
rapidly  set  in. 

The  buildings  at  Seringapatam  and  Lucknow  aie  of  still  later 
date,  and  though  in  certain  respects  they  are  imposing,  they  are 
too  often  tawdry  in  detail. 
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INDIAN  LAW.— The  law  in  force  in  British  India  may  be 
coDvenieotly  divided  into  five  heads:  (i)  The  law  expressly 
made  for  India  by  the  British  p>arliainent,  or  by  the  sovereign, 
(j)  English  law  in  force  in  India  though  not  expressly  made  for 
India.  (3)  The  law  made  by  persons  or  bodies  having  legislative 
authority  in  India.  (4)  Hindu  law.  (5)  Mahommedan  law. 
The  first  three  of  these  are  frequently  described  as  Anglo-Indian 
law.  They  are  with  rare  exceptions  territorial,  i.e.  they  apply 
generally,  either  to  the  whole  of  India,  or  to  a  given  area,  and 
to  all  persons  within  those  limits.  The  last  two  are  personal, 
i.e.  they  apply  only  to  persons  who  answer  a.  given  description. 

1.  T he  Iaivi  expressly  made  for  India  by  the  British  Parliament 
or  the  Sovereign. — There  are  in  existence  about  iso  acts  of 
parliament  containing  provisions  relating  to  India.  The  greater 
portion  of  these  provisions  relate  to  what  may  be  c(d!ed  con- 
stitutional law,  such  as,  the  power  of  the  East  India  company,  the 
transferof  these  powers  to  the  crown,  the  powers  of  the  secretary 
of  state,  of  the  Indian  council,  of  the  council  of  the  governor- 
general,  and  of  the  other  councils  in  India,  and  so  forth. 
The  law  made  by  the  sovereign  consists  mainly  of  charters 
granted  to  the  four  high  courts  of  Bengal,  Madras,  Bombay  and 
the  North- West  Provinces.  A  great  many  charters  were  granted 
to  the  East  India  Company,  and  some  of  theearlier  ones  contained 
very  important  provisions  as  to  the  legislative  and  judicial 
authority  to  be  exercised  in  India,  but  these  provisions  are  now 
obsolete. 

2.  The  English  Law  in  force  in  India  though  not  made  expressly 
for  India. — A  considerable  portion  of  the  law  of  England,  both 
statute  law  and  common  law,  was  introduced  into  India  by  the 
assumption  that  when  courts  of  justice  were  established  in 
India,  to  be  presided  over  by  Engl^h  judges,  it  followed  that 
they  were  to  administer  English  law  as  it  stood  at  the  time  of 
the  granting  of  the  charter  so  far  as  it  was  applicable.  There 
has  been  considerable  doubt  as  to  when  this  assumption  ceased, 
but  the  date  generally  assigned  for  this  purpose  is  1736.  It 
only  applied,  however,  to  courts  established  before  this  date 
under  the  direct  authority  of  the  crown,  that  is  to  the  charter 
courts  of  Calcutta,  Madras  and  Bombay,  and  at  a  very  eariy 
date(3i  Geo.  III.  c.7o)the  jurisdiction  of  these  courts  was  Umited, 
practically,  to  the  inhabitants  of  the  presidency  towns  and  to 
suitors  of  European  origin  residing  elsewhere.  Moreover,  even 
in  the  presidency  towns,  these  courts  were  directed  to  apply 
to  Hindus  and  Mahommedans  their  own  laws  in  regard  to  all 
matters  of  inheritance  and  succession,  family  law  and  matters 
relating  to  religion  or  caste.  In  the  territories  outside  the 
presidency  towns  where  courts  of  justice  were  established  by 
the  East  India  company,  acting  under  the  authority  of  the 
emperor  of  Delhi,  the  only  assumption  that  could  be  made  as 
to  the  law  to  be  administered  was  that  it  was  the  law  abeady 
in  existence.  Acting  on  this  assumption  the  company's  courts  ad- 
ministered the  Mahommedan  criminal  law  which  was  the  general 
law  of  the  subjects  of  the  Mogul  emperor:  the  revenue  system 
remained,  as  did  also  the  existing  relations  of  zemindar  and  ryot, 
i.e.  of  the  cultivator  and  of  the  persons  intermediate  between 
the  state  and  the  cultivator.  In  regard  to  matters  of  family 
law,  inheritance  and  succession,  religion  and  caste  the  company's 
courts  were  expressly  enjoined  to  apply  the  Hindu  law  to  the 
Hindus,  and  the  Mahommedan  law  to  the  Mahommedans. 
Of  course  it  was  also  the  duty  of  these  courts  to  recognize  well- 
established  local  usages.  Thus  practically  all  the  topics  of 
litigation  at  that  time  likely  to  arise  were  provided  for.  It  was 
as  time  went  on,  when  by  intercourse  with  Europeans  newidea^ 
and  with  them  new  wants,  sprang  up  in  the  native  populations, 
that  gaps  came  to  be  discovered  in  the  law.  To  such  cases  the 
judges  had  been  vaguely  told  that  they  were  to  apply  "  the  rules 
of  equity  and  good  conscience,"  which  they  naturally  sought 
in  the  English  law.  The  matters  in  which  the  notions  of  English 
law  have  most  affected  India  are  the  power  of  completely 


separating  the  ownership  of  property  from  the  enjoyment  of 
it  by  means  of  trusts,  the  testamentary  power,  the  creation  of 
life  estates,  the  substitution  of  one  owner  of  property  for  another 
on  the  happening  of  some  future  event,  the  rules  of  evidence, 
criminal  law,  civil  and  criminal  procedure  and  the  subordination 
of  the  executive  to  the  ordinary  law.  Upon  all  of  these  topics 
the  law  of  India  is  mainly  English.  Not  tliat  the  whole  of  it 
rests  upon  the  slender  authority  above  descrit>ed.  Much  of  it,  as 
will  appear  presently,  was  introduced  by  the  Indian  legislatures; 
much  of  it  also,  although  originally  introduced  by  the  courts, 
has  since  received  legislative  sanction. 

3 .  The  Law  made  by  Persons  or  Bodies  in  India  having  Legisla- 
tive Authority. — As  a  general  proposition  it  would  be  true  to  say 
that  wherever  a  British  authority  has  legislated  in  India  it  has 
been  largely  influenced  by  the  English  law.  The  legislative 
authorities  in  India  are  very  numerous.  Those  now  existing  are 
(i)  the  governor-general  of  India  in  council;  (a)  the  governor 
of  Madras  in  council;  (3)  the  governor  of  Bombay  in  council; 
(4)  the  lieutenant-governor  of  Bengal  in  council;  (5)  the 
lieutenant-governor  of  the  North-Westem  Provinces  in  council; 
(6)  the  lieutenant-governor  of  the  Punjab  in  council;  (7)  the 
lieutenant-governor  of  Burma  in  council;  (8)  the  lieutenant- 
governor  of  Eastern  Bengal  and  Assam  in  council.  No  legislative 
enactments  of  any  kind  passed  in  India  before  1793  are  now 
in  force.  In  Bengal  in  the  year  1793  forty-eight  regulations 
(as  they  were  then  called)  were  passed  in  a  single  day,  and  it  was 
assumed  that  all  previous  legislation  in  Bengal  was  thereby 
superseded.  Similar  regulations  were  passed  about  the  same 
time,  and  the  same  assumption  was  made,  in  Madras  and  Bombay. 
As  new  territories  were  acquired  by  the  government  of  India, 
the  existing  regulations  were  in  some  cases  extended  to  them, 
but  in  other  cases  this  was  thought  not  to  be  convenient,  and 
for  these  territories  the  governor -general  in  council  issued 
general  orders,  not  in  the  regular  way  of  legislation  but  in 
exercise  of  his  executive  power.  Hence  the  distinction  between 
"  regulation  "  and  "  non-regulation  "  provinces.  Any  doubt 
as  to  the  validity  of  the  orders  so  made  was  removed  by  the 
Indian  Councils  Act  i86j.  The  term  "regulations"  was 
dropped  after  the  passing  of  the  3  &  4  Will.  IV.  c.  85  (1833),  and 
since  that  time  the  word  "  Acts  "  has  been  in  use.  Acts  are 
referred  to  by  the  year  of  their  enactment. 

Several  attempts  at  extensive  legislation  in  India,  intended 
apparently  as  a  step  towards  a  general  codification  of  the  law, 
have  been  made.  The  act  of  1833  above  mentioned  directed 
the  issue  of  a  commission  in  India  which  was  intended  to  survey 
the  whole  field  of  law  and  to  suggest  such  alterations  as  appeared 
desirable.  Of  this  comnussion  Lord  Macaulay  was  a  member. 
It  never  attempted  to  perform  the  large  task  indicated  in  its 
appointment,  but  it  produced  a  draft  of  the  Penal  Code  (Act  XIV. 
of  t86o).  It  was  not,  however,  until  aa  years  after  Lord  Macaulay 
left  India  that  the  Penal  Code  became  law,  and  in  the  meantime 
the  draft  had  been  a  good  deal  altered.  The  Penal  Code  is,  un- 
doubtedly, the  most  important,  as  it  is  also  the  most  successful, 
effort  of  Indian  legislation.  It  is  to  a  large  extent  a  reproduction 
of  the  English  law  of  crimes.  But  there  are  some  important 
differences;  for  whereas  there  are  in  English  law  no  authoritative 
definitions  of  such  important  crimes  as  murder,  manslaughter, 
assault  and  theft,  and  many  kindred  offences,  the  Penal  Code 
seeks  to  define  every  crime  with  precision.  Moreover,  the  Penai 
Code  imports  into  the  definition  of  nearly  every  crime,  and, 
therefore,  into  the  charge  on  which  the  accused  is  tried,  words  the 
purport  of  which  is  to  describe  the  state  of  mind  of  the  accused 
at  the  time  the  alleged  act  was  committed,  thereby  making  it 
necessary  to  ascertain  at  the  trial  what  that  state  of  mind  was. 
This  in  England  is  not  necessary  to  anything  like  the  same 
extent.  For  example  in  England,  in  order  to  charge  a  man  with 
manslaughter  ail  that  is  necessary  to  allege  is  that  A  killed  B. 
But  in  order  to  charge  a  man  with  culpable  homicide  it  is  neces- 
sary to  state  with  much  particularity  what  the  accused  intended, 
or  what  he  knew  to  be, likely  to  happen  when  he  did  the  act; 
and  this  condition  of  mind  must  be  proved  at  the  trial.  It 
is  true  that  this  proof  is  facilitated  by  certain  presumptions. 
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but  nevertheless  ii  sometimes  presents  considerable  difficulty. 
On  the  other  hand,  in  dealing  with  oSences  against  property 
the  authors  of  the  Penal  Code  have  cleared  away  entirely  the 
difficulties  vhich  have  long  beset  the  English  law  as  to  bow  to 
deal  with  a  man  who,  having  become  possessed  of  property, 
dishonestly  misappropriates  it.  English  lawyers  have  tried  to 
squeeze  as  many  of  these  cases  as  they  can  into  the  crime  of 
larceny.  The  Penal  Code  simply  ma^es  dishonest  misappropria- 
tion a  crime  in  itself.   (See  further  Criuinal  Law.) 

In  1853  and  again  in  1861  commissions  were  appointed  in 
England  to  draw  up  a  body  of  laws  for  India  "  in  preparing  which 
the  English  law  should  be  used  as  a  basis,"  but  the  only 
direct  result  of  these  two  commissions  was  the  Indian  Succession 
Act  (Act  X.  of  1865).  But  as  Hindus  and  Mahommedans  arc 
excluded  from  the  operation  of  this  act  its  application  is  limited. 
The  wiDs  o£  Hindus  are  provided  for  by  Act  XXI.  of  1870. 
Two  important  acts,  however,  were  passed  in  India  shortly 
after  the  attempt  to  legislate  for  India  through  commissions 
sitting  in  England  came  to  an  end,  namely  the  Evidence  Act 
(Aa  I.  of  1872)  and  the  Contract  Act  (Act  IX.  of  1872).  Both 
these  acts  have  been  a  good  deal  criticized.  Two  other  important 
acts  passed  somewhat  later  are  the  Transfer  of  Property  Act 
(Act  IV.  of  i88j)  and  the  Trusts  Act  (Act  IV.  of  1882). 
These  acts  are  all  substantially  reproductions  of  the  English 
law. 

The  law  relating  to  land  revenue  has  been  the  subject  of 
innumerable  regulations  and  acts  of  the  Indian  legislature.  A 
description  of  the  revenue  systems  prevailing  in  India  will  be 
found  in  the  article  on  Imia.  The  law  which  governs  the 
relation  of  ryots  (i.e.  cultivators)  to  those  who  for  want  of  a 
better  term  we  must  call  landlords  has  grown  to  a  considerable 
extent  out  of  the  revenue  system.  The  view  which  was  at  first 
taken  of  this  relation  was  unfortunately  affected  by  English 
notions  of  the  relation  of  landlord  and  tenant,  but  this  view 
has  been  considerably  modified  in  favour  of  the  tenant  by 
recent  legislation. 

Books  ofRbferknceonAngld-IndianLaw. — Mor\ey,Aiialylical 
Digest  (i84§);  Stokes,  Anelo-Indian  Codes  (1887);  Ilbert,  Gomrn- 
Ttient  of  Indui  (1906J,  which  contains  a  very  useful  Table  of  Acta  of 
Parliament  and  Digest  of  their  contents;  Strach^,  India,  its 
Administration  and  Progress  (1903);  Baden-Powell,  Land  Systems 
of  British  India  (1893);  Wigley,  Chronological  TaMei  of  Indian 
Statutes  (Calcutta,  1897). 

4.  Hindu  Law. — The  Hindu  law  is  in  theory  of  divine  origin, 
and  therefore  unchangeable  by  human  authority.  Ask  a  Hindu 
where  bis  law  is  to  be  found,  and  he  will  reply  "  In 
^fmada  ^1"^  Shasters."  The  Shasters  are  certain  books  supposed 
^j^^  to  be  divinely  inspired,  and  all  of  great  antiquity'. 

They  contemplate  a  state  of  society  very  unlike  that 
of  the  present  day,  or  that  of  many  centuries  back.  It  follows 
that  these  sacred  writings,  whilst  they  leave  many  of  the  legal 
requirements  of  the  present  day  wholly  unprovided  for,  contain 
many  provisions  which  no  Hindu  even  would  now  think  of 
enfordng.  Consequently,  in  spite  of  the  theory,  the  law  had 
to  be  changed.  Legislation,  which  with  us  is  the  most  potent 
as  well  as  the  most  direct  instrument  of  change,  has  had  scarcely 
any  effect  on  the  Hindu  law.  Probably  it  never  entered  into 
the  head  of  any  Hindu  before  British  rule  was  set  up  in  India 
that  any  human  agency  could  be  entrusted  with  the  power  of 
making  or  changing  the  law;  and  although  both  the  Indian 
legislatures  and  the  British  parliament  have  full  power  to 
legislate  for  Hindus  upon  all  matters  without  any  exception, 
they  have,  in  fact,  hardly  ever  exercised  this  power  as  regards 
the  Hindu  law.  Custom  is  a  less  direct  instrument  of  change 
than  legislation,  and  operates  more  slowly  and  secretly,  but  its 
influence  is  very  great.  The  custom  which  supplants  the  sacred 
law  may  indeed  be  as  old  or  older  than  the  sacred  law,  and  its 
existence  may  be  due  to  the  divinely  inspired  law  having  failed 
to  displace  it;  or  the  habits  and  necessities  of  the  people  may 
have  engrafted  the  custom  upon  the  sacred  law  itself.  In  either 
view  there  has  been  no  difficulty  in  accepting  custom  where  it 
varied  from  the  sacred  law.  Indeed,  the  sacred  books  themselves 
recognize  to  some  extent  the  operation  of  custom.     Thus  we 


finditsaidintheLawsof  Manu(viii.  4,  i),"  the  king  who  knows 
the  sacred  law  must  inquire  into  the  laws  of  castes,  of  districts,  of 
gilds  and  of  families,  and  thus  settle  the  peculiar  law  of  each." 
It  is  to  the  influence  of  custom  that  the  divergence  between  the 
Hindu  law  of  to-day  and  that  of  the  Shasters  is  largely  due. 
Another  method  by  which  law  is  developed,  and  one  more 
subtle  still,  is  interpretation;  and  it  is  one  which  in  skilful  hands 
may  be  used  with  considerable  effect.  Without  any  dishonesty, 
people  very  often  find  in  the  language  of  the  law  words  sufficiently  . 
vague  and  comprehensive  to  cover  the  sense  which  they  are 
looking  for.  The  action  of  interpretation  upon  Hindu  law  difiers 
accordingly  as  it  took  place  before  or  after  the  British  occupation. 
Formerly  the  only  persons  whose  interpretation  was  accepted 
as  authoritative  were  the  writers  of  commentaries.  But  the 
Indian  courts  are  very  sparing  in  accepting  modem  commentaries 
as  authoritative,  though  nevertheless  they  carefully  record  their 
own  interpretations  of  the  law,  and  these  are  always  treated 
as  authoritative.  It  follows,  from  the  very  natureof  t  he  influences 
thus  brought  to  bear  upon  law,  that  not  only  have  the  sacred 
books  been  departed  from,  but  that  different  results  have  been 
arrived  at  in  different  parts  of  India.  The  differences  have  led 
recent  writers  to  speak  of  five  schools  of  Hindu  law,  called 
respectively  the  Benares  school,  the  Bengal  or  Gauriya  school, 
the  Bombay  school  or  school  of  western  India,  the  Dravida 
school  or  school  of  southern  India  and  the  Mithila  school — 
the  district  last  named  being  a  very  small  one  to  the  south  of 
and  adjoining  Nepal.  But  it  would  be  agreat  mistake  to  suppose 
that  the  difierences  between  these  so-called  schools  are  compar- 
able to  each  other  in  importance.  As  will  appear  presently, 
it  would  be  much  more  correct  to  speak  of  two  schools,  that  of 
Benares  and  that  of  Bengal — the  other  three  being  subdivisions 
of  the  first. 

It  will  be  convenient  to  give  a  short  description  of  those 
of  the  sacred  books  which  are  actually  in  use  in  the  Indian  courts 
when  they  desire  to  ascertain  the  Hindulaw.     Of  these  - 

by  far  the  first  in  importance,  as  well  as  the  first  in  Bookm. 
date,  is  the  one  which  we  call  the  Laws  of  Manu. 
It  has  been  translated  by  Professor  Buhler,  and  forms  vol. 
XXV.  of  the  "  Sacred  Books  of  the  East,"  edited  by  Professor 
Max  MiUler.  If  we  examine  it,  we  find  that  only  about  one- 
fourth  of  the  book  deals  with  matters  which  we  should  call 
legal,  the  rest  being  concerned  with  topics  either  purely  rehgious 
or  ceremonial.  And  of  these  topics  only  one,  that  relating  to 
partition  of  family  property,  belongs  to  that  portion  of  the 
Hindu  law  which  is  adniinistered  in  the  courts,  and,  as  one  would 
expect,  what  is  said  on  this  topic  has  been  largely  departed 
from  under  the  influences  above  described.  Very  little  is  known 
as  to  the  date  of  the  Laws  of  Manu.  They  are  probably  much 
older  than  their  present  form,  which  Buhler  plcices  somewhere 
between  300  B.C.  and  aj>.  200.  Of  more  interest  than  the  exact 
date  is  the  state  of  society  which  they  disclose.  The  tribal 
and  nomadic  stage  had  passed  away.  Society  had  so  far  settled 
down  as  to  possess  a  regular  form  of  govenmient  under  a  Icing. 
The  people  were  divided  into  four  great  castes,  representing 
religion,  war,  commerce  and  agriculture  and  servitude.  Justice 
is  spoken  of  as  administered  by  the  king.  Provision  is  made 
for  the  recovery  of  debts  and  the  punishment  of  offences.  There 
are  rules  relating  to  the  pasture  of  cattle,  trespass  by  cattle 
and  the  enclosure  of  cultivated  fields.  There  was  evidently 
considerable  wealth  in  the  shape  of  horses,  carriages,  clothes, 
jewelry  and  money.  There  is  no  mention  of  land  in  general 
as  the  subject  of  permanent  private  property,  though  no  doubt 
the  homestead  and  the  pasture  land  immediately  adjoining 
were  permanently  owned. 

The  (so-called)  Smriti  of  Vajnavalkya  was,  no  doubt,  a 
work  of  considerable  importance  in  its  day,  and  is  still  some- 
times referred  to.  It  shows  a  somewhat  more  advanced  state 
of  society  than  the  Laws  of  Manu.  The  occupier  of  land  has  a 
firmer  hold  upon  it,  and  there  seems  to  be  even  a  pos^bility 
of  transferring  land  by  sale.  The  date  of  it  has  not  been  fixed, 
but  it  is  thought  to  be  later  than  the  Laws  of  Manu. 

The  Smriti  of  Narada  belongs  to  a  still  later^period,  perhaps 
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to  the  sth  or  6th  century  of  our  era.     It  goes 
than  the  other  two  books  just  mentioned. 

But  far  more  important  for  practical  purposes  than  these 
sacred  books  are  the  commentaries.  These  are  not  sacred. 
The  most  important  of  them  all  is  that  known  as  the  Mitacshara. 
The  author  of  it  was  named  Vijnaneswara,  His  work  is  a 
commentary  on  the  Smriti  of  Yajnavalkya,  and  it  is  supposed 
to  have  been  written  in  the  latter  half  of  the  irth  century. 
Only  a  portion  of  it  is  used  by  the  law  courts — that  portion 
which  relates  to  the  partition  of  family  property.  TheMitacshara 
is  an  important  authority  for  Hindus  all  over  India,  and  in  the 
greater  part  its  authority  is  supreme.  But  there  is  one  very 
important  exception.  In  the  district  which  is  sometimes  called 
Bengal  Proper  (from  its  correspondence  with  the  ancient  kingdom 
of  Bengal,  of  which  Gaur  was  the  capital),  and  may  be  roughly 
described  as  the  valley  of  the  Ganges  below  BhagaJpur,  the 
prevailing  authority  is  a  treatise  called  the  Dayabhaga.  It  is, 
like  the  Mitacshara,  as  its  name  imports,  a  treatise  on  partition. 
The  author  of  it  was  Jimutavahana.  There  does  not  appear 
to  be  any  more  distinct  clue  to  its  date  than  that  this  author 
wrote  after  the  12th  century  and  before  the  i6th.  The  very 
important  points  of  difference  between  the  two  commentaries 
will  be  stated  hereafter.  In  western  India  there  is  a  commentary 
of  authority  called  the  Vyavahara  Mayukha.  It  belongs  to 
the  i6th  century.  Generally  its  authority  is  secondary  to 
that  of  the  Mitacshara,  but  in  Gujrat  its  authority  is  to  some 
extent  preferred.  In  the  south  of  India  the  Smriti  Chandrika 
is  a  work  of  importance.  It  belongs  to  the  13th  century.  It 
generally  follows  the  Mitacshara,  but  is  fuller  on  some  points. 
The  Vivada  Chintamani  is  used  in  the  small  district  of  Mithila. 
It  is  said  to  belong  to  the  isth  century. 

The  joint  family  is  by  far  the  most  important    institution 
of  Hindu  society,  and  it  is  only  through  the  joint  family  that 
we  can  form  a  proper  conception  of  the  Hindu  law. 
™»  It  is  the  form  in  which  the  patriarchal  system  has 

teaih'.  survived  in  India.  There  is  nowhere  in  Hindu  litera- 
ture, ancient  or  modern,  a  description  of  it  as  it  has 
existed  at  any  time.  In  its  general  features  it  has  always  been 
too  universal  and  too  well  known  to  be  described.  In  the 
Laws  of  Manu  we  find  very  little  about  it,  but  what  we  do  find 
is  of  great  interest.  The  subject  is  taken  up  with  reference 
to  a  question  which  in  every  patriarchal  system  imperatively 
requires  an  answer.  What  is  to  be  done  when  a  break-up  of 
the  family  is  threatened  by  the  death  of  the  common  ancestor  ? 
Upon  this  subject  the  author  of  the  Laws  of  Manu  says  in  chap. 
is.  V.  104:  "  After  the  death  of  the  father  and  the  mother, 
the  brothers  being  assembled,  may  divide  among  themselves 
in  equal  shares  the  paternal  estate,  for  they  have  no  power 
over  it  while  the  parents  live."  Then  in  v.  105,  "  or  the  eldest 
son  alone  may  take  the  whole  paternal  estate;  the  others  shall 
live  under  him  just  as  they  lived  under  the  father,"  And  in 
V.  Ill,  "Either  let  them  thus  live  together,  or  apart  if  each 
desires  to  gain  spiritual  merit,  for  by  their  living  separate  merit 
increases,  hence  separation  is  meritorious." 

We  may  put  aside  what  is  said  about  the  mother  which 
is  probably  a  survival  of  polyandry,  and  is  now  obsolete,  and 
fix  our  attention  upon  three  important  points:  (i)  Authority 
is  attributed  to  the  father  during  his  life;  (2)  the  same  absolute 
authority  is  attributed  to  the  eldest  son  upon  the  father's 
death,  if  the  family  remains  undivided;  (3)  the  sons  are  at 
liberty,  are  indeed  recommended,  to  divide  the  property.  Now, 
though  there  may  be  doubts  as  to  how  far  this  type  of  family 
was  at  any  time  the  universal  one,  there  cannot  be  any  doubt 
that  in  those  early  times  it  largely  prevailed,  and  that  the 
modem  Hindu  joint  family  is  directly  derived  from  it.  Moreover, 
it  must  be  remembered  that  what  is  here  discussed  is  not  owner- 
ship, but  managership.  If  the  family  remained  undivided,  the 
eldest  son  did  not  take  the  family  property  as  owner;  he  only 
became  the  uncontrolled  manager  of  it.  So  far  as  there  was 
any  notion  of  ownership  of  the  family  property,  and  it  was  in 
those  early  times  quite  rudimentary,  it  was  in  the  nature  of 
what   we  call  corporate  ownership.     The  property   belonged 


not  to  the  individual  members  of  the  family  collectively,  but 
to  the  family  as  a  whole;  to  use  a  modern  illustration,  not 
to  the  members  of  a  family  as  partnership  property  betonp 
to  partners,  but  as  collegiate  property  belongs  to  fellows  of 
a  college.  Probably,  however,  in  early  times  it  never  occurred 
to  any  one  to  look  very  closely  into  the  nature  of  ownership, 
for  undl  the  question  of  alienation  arises  the  difference  between 
managership  and  ownership  b  not  of  very  great  importance; 
and  this  question  did  not  arise  until  much  later.  When  and 
under  what  circumstances  Hindus  first  began  to  consider  more 
carefully  the  nature  of  ownership  we  have  no  means  of  ascertain- 
ing. But  we  have  very  clear  evidence  that  there  was  at  one 
time  a  very  warm  controversy  on  the  subject.  Each  of  the  two 
leading  commentaries  on  Hindu  law,  the  Mitacshara  and  the 
Dayabhaga,  opens  with  a  very  long  discussion  as  to  when  and 
how  a  son  becomes  entitled  to  be  called  an  owner  of  the  family 
property.  Two  conflicting  theories  are  propounded.  One 
is  that  the  sons  are  joined  with  the  father  in  the  ownership 
in  his  lifetime;  the  other  is  that  they  only  become  owners  when 
he  dies,  or  relinquishes  worldly  affairs,  which,  according  to 
Hindu  ideas,  like  taking  monastic  vows,  produces  civil  death. 
The  author  of  the  Mitacshara  adopts  the  first  of  these  views; 
the  author  of  the  Dayabhaga  adopts  the  second;  and  this  radical 
difference  led  to  the  great  schism  in  the  Hindu  law.  It  follows 
that,  according  to  the  Dayabhaga  view,  the  sons  not  beingowners, 
the  father  is  sole  owner.  He  is  both  sole  owner  and  uncontrolled 
manager.  According  to  the  Mitacshara  view  the  father  and 
the  sons  together  are  the  owners,  not  as  individuals,  but  as  a 
corporation.  But  even  this  is  not  inconsistent  with  the  father 
retaining  his  absolute  control  as  manager.  How  far  he  has  done 
so  will  be  considered  presently. 

Hitherto,  for  the  sake  of  simplicity,  the  position  of  father 
and  son  has  alone  been  considered;  but  now  take  the  case 
of  several  brothers  living  together  with  sons  and  grandsons. 
What  is  the  nature  of  the  ownership  in  this  case,  and  in  whom 
is  it  vested?  Neither  in  the  Dayabhaga  nor  in  the  Mitacshara 
is  this  question  discussed  directly,  but  each  of  these  com- 
mentaries discloses  the  answer  which  its  author  would  give 
to  this  question.  According  to  the  Mitacshara,  of  however 
many  different  branches,  and  of  however  many  different  members, 
a  family  may  consist,  they  all  form  a  single  unity  or  corporation 
to  which  the  family  property  belongs.  Not  that  this  is  asserted 
in  so  many  words;  there  is  probably  no  Sanskrit  word  corre- 
sponding at  all  nearly  to  our  word  corporation.  But  this  is 
the  only  language  in  which  a  modem  lawyer  can  describe  the 
situation.  The  members  of  the  family  are  not  partners;  no 
one  can  separately  dispose  of  anything,  not  even  an  undivided 
share.  It  is  quite  otherwise  under  the  Dayabhaga.  The  property 
belongs  to  the  members'of  the  family,  not  as  a  corporation, 
but  as  joint  owners  or  partners.  Each  is  the  owner  of  his 
undivided  share;  but  not  all  the  members  of  the  Dayabhaga 
family  have  a  share  in  the  ownership;  the  sons  whose  fathers 
are  alive  are  entirely  excluded:  the  owners  are  those  mem- 
bers of  the  family  of  any  age  who  have  no  direct  living 
ancestor. 

This  was  the  nature  of  family  owneiship  in  its  two  principal 
forms,  but  the  possibility  that  an  individual  member  of  the 
family  could  have  something  exclusively  his  own  is  clearly 
recognized  in  the  Laws  of  Manu.  Thus  in  chap.  ix.  v.  206, 
it  is  said,  "  Property  acquired  by  learning  belongs  solely  to  him 
to  whom  it  was  given,  likewise  the  gift  of  a  friend,  a  present 
received  in  marriage,  or  with  the  honey  mixture."  And  again 
in  V.  2o8,  "  What  the  brother  may  acquire  by  his  labour  without 
using  the  patrimony,  that  acquisition  made  solely  by  his  own 
effort  he  shall  not  share,  unless  by  his  own  will,  with  his  brothers"; 
and  these  texts,  as  we  shall  see  presently,  are  still  of  practical 
application.  Nowhere  has  a  strict  family  system  prevailed 
without  some  analogous  measure  of  relief  (see  Sir  H.  Maine, 
Early  History  of  Inslilulions,  p,  no). 

The  modern  Hindu  joint  family  is  a  community  the  members 
of  which  are  ail  descended  from  a  common  ancestor,  and  the 
wives  and  unmarried  daughters  of  those    who   are    married. 
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Perhaps  the  wives  and  daughters  might  more  correctly  be 
said  to  belong  to  the  family  than  to  be  members  of  it.  In  its 
complete  form  the  family  is  said  to  be  joint  in  food,  worship 
and  estate;  and  notwithstanding  the  divergence  between  the 
Mitacshara  and  Dayabhaga  systems,  the  main  external  features 
of  such  a  family  are  the  same  all  over  India.  Every  Hindu 
family  has  a  common  home.  This  does  not  mean  that  there  is 
a  single  house  in  which  all  the  members  of  the  family  con- 
tinuously reside,  but  there  is  one  house  where  the  family  gods 
remain,  where  the  wants  of  all  the  members  of  the  family  are 
provided  for,  where  the  famUy  worship  is  conducted,  and  to 
which  every  member  of  the  family  is  at  any  time  at  liberty  to 
resort.  This  is  the  real  home  of  a  Hindu.  Any  other  residence, 
however  long  it  may  last,  is  looked  upon  as  temporary.  Here 
also  the  wives  and  children  remain  whilst  the  men  are  employed 
at  a  distance.  With  regard  to  the  enjoyment  of  the  family 
property  there  is  no  distinction,  except  such  as  the  members 
of  the  family  themselves  choose  to  make.  Everything  is  enjoy- 
able in  common.  This  is  the  same  all  over  India.  It  is  very 
necessary  to  distinguish  between  ownership  and  enjoyment. 
Although  the  ownership  of  the  family  property  under  the 
Mitacshara  differs  very  materially  (as  explained  above)  from 
that  under  the  Dayabhaga,  the  enjoyment  in  both  cases  is  the 
same.  There  is  one  common  fund  out  of  which  the  wants  of 
the  family  are  supplied.  No  one  is  dependent  upon  his  own 
contribution  to  the  family  fund.  No  one  member  can  say  to 
another,  "  You  have  consumed  more  than  your  share,  and 
you  must  make  it  good."  On  the  other  hand,  whatever  is  earned 
goes  into  the  common  stock.  Though  separate  acquisition 
is  possible,  it  is  exceptional,  and  there  is  always  a  presumption 
that  the  earnings  of  aU  the  members  belong  to  the  common 
fund,  so  that  if  any  member  claims  property  as  self-acquired 
he  must  establish  his  assertion  by  evidence  as  to  how  he  ac- 
quired it,  and  that  he  did  so  "  without  using  the  patrimony." 
The  accounts  of  the  family  are  kept  by  the  manager,  who  is 
usually  the  eldest  male,  and  he  also  generally  manages  tbe 
property.  But  he  is  assisted  and  controlled  by  the  other  members 
of  the  family.  No  separate  account  is  kept  of  what  each  member 
contributes  or  receives.  The  expenditure  on  behalf  of  the  various 
members  of  the  family  is  scarcely  ever  equal,  but  this  inequality 
creates  no  debt  between  the  members  of  the  family.  If  any 
one  is  dissatisfied  he  can  protest,  and  if  his  protest  is  not  listened 
to,  there  is  only  one  remedy — he  can  demand  a  partition.  The 
powers  of  the  manager  are  those  of  an  agent:  it  is  very  rare 
to  find  them  formally  expressed,  and  they  must  be  gathered 
from  the  usual  course  of  dealing,  either  amongst  Hindus  generally, 
or  in  the  particular  family  to  which  the  manager  belongs;  and 
it  is  the  custom  for  all  the  adult  male  members  of  the  family 
to  be  consulted  in  matters  of  serious  importance.  The  alienation 
of  land  is  always  looked  upon  as  a  matter  of  special  importance, 
and,  except  in  cases  of  urgent  necessity,  requires  the  express 
assent  of  all  the  members  of  the  family. 

If  any  member  of  a  Hindu  family  who  is  one  of  the  co-owners 
wishes  for  a  partition,  he  can  demand  one,  there  never  having 
Paruaoa.  **""  *"^  compulsion  on  the  members  of  a  Hindu 
family  to  live  in  common.  Of  course  in  a  Dayabhaga 
family  there  can  only  be  a  partition  as  between  brothers, 
or  the  descendants  of  brothers;  between  a  father  and  his 
sons  there  can  be  no  partition,  the  sons  not  being  owners.  The 
father  may,  if  he  chooses  to  do  so,  distribute  the  property 
amongst  his  sons,  and  he  sometimes  does  so;  but  this  is  a 
distribution  of  his  own  property,  and  not  a  partition.  The 
father  can  distribute  the  property  as  he  pleases.  But  the 
absolute  power  of  the  father  in  this  respect  has  only  been  recently 
established.  It  used  to  be  thought  that,  if  the  father  made  a 
distribution,  he  must  give  to  each  of  his  sons  an  equal  share. 
It  is  now  settled  that  the  father  is  absolute.  Under  the  Mitac- 
^ara,  the  ownership  being  vested  in  the  father  and  sons,  there 
can  be  a  partition  between  father  and  sons,  and  the  sons  can 
E^ways  insist  that,  if  a  partition  is  made,  their  rights  shall 
be  respected.  Whether,  under  the  Mitacshara  law,  the  sons 
have  the  right  to  demand  a  partition  in  opposition  to   their 


father  has  been  much  disputed.     It  is  now  generally  considered 
that  the  sons  have  such  a  right. 

In  modem  times  if  a  partition  takes  place  everything  belonging 
to  the  family  in  common  must  be  divided,  even  the  idols.  If 
there  is  only  one  idol,  then  each  member  of  the  family  will  be 
entitled  to  a  "  turn  of  worship,"  as  it  is  called.  It  is,  however, 
open  to  the  members  of  the  family  to  make  any  special  arrange- 
ments either  for  retaining  any  portion  of  the  property  as  joint, 
or  as  to  the  mode  of  carrying  out  of  the  partition,  provided 
they  can  all  agree  to  it.  It  is  remarkable  that  in  the  Laws  of 
Manu  no  such  complete  partition  as  can  new  be  required  is 
prescribed.  A  list  of  articles  is  given  of  considerable  importance 
of  which  no  partition  could  be  claimed.  In  chap.  ix.  v.  319, 
it  is  said,  "  A  dress,  a  vehicle,  ornaments,  cooked  food,  water  and 
female  slaves,  property  destined  for  pious  uses  and  sacrifices, 
and  a  pasture  ground  "  are  all  declared  Co  be  indivisible.  Land 
and  the  right  of  way  to  the  family  house  were  also  at  one  time 
indivisible.  These  things,  therefore,  must  have  been  used  in 
common  after  partition  had  taken  place,  which  looks  as  if  the 
family  were  not  entirely  broken  up;  and  it  is  possible  that  they 
inhabited  several  houses  within  the  same  enclosure,  as  is  some- 
times seen  at  the  present  day.  It  is  not  always  easy  to  sub- 
divide property  amongst  the  sharers,  especially  where  they 
are  numerous;  and  cases  occur  where  a  better  division  could  be 
made  by  selling  the  whole  or  a  portion  of  the  property,  and 
dividing  the  proceeds.  This  could  always  be  done  with  the 
consent  of  all  the  sharers;  and  now  by  Act  IV,  of  1893  of  the 
governor-general  in  council  it  can  be  done  with  the  consent  of 
a  moiety  in  value  of  the  sharers. 

Rulers  in  India  are  apt  to  look  upon  their  territories  as  private 
property,  but  there  is  no  instance  on  record  of  the  succession 
to  the  throne  being  considered  as  partible.  On  the  contrary, 
in  the  families  which  now  represent  the  small  mediatized  princes, 
the  family  property  is  frequently,  by  a  special  custom,  considered 
to  be  impartible.  The  property  descends  to  the  eldest  male, 
the  younger  members  of  the  family  getting  allowances,  generally 
in  the  form  of  temporary  assignments  of  portions  of  the  family 
property. 

Of  course  only  the  family  property  can  be  divided,  and  if 
any  of  the  members  make  a  claim  on  the  ground  of  self-acquisition 
to  exclude  anything  from  partition,  this  claim  must  be  considered; 
and  if  it  is  upheld,  that  portion  of  the  property  must  be  excluded 
from  partition.  These  claims  sometimes  give  rise  to  a  good  deal 
of  Utigation,  and  are  not  always  easy  to  determine.  It  must 
be  borne  in  mind,  however,  that  self-acquired  property  becomes 
family  property  as  soon  as  it  has  once  descended.  Thus  if  a 
man  by  a  separate  trade  earns  Rs.io,ooo,  and  dies  leaving  two 
sons  and  the  son  of  a  third  son,  these  persons  form  a  joint  family, 
and  the  Rs.io,ooo  is  family  property.  So  also  family  property 
which  has  been  partitioned  remains  family  property  still.  Thus 
if  A,  a  bachelor,  gets  on  partition  a  piece  of  land  and  afterwards 
marries  and  has  sons,  under  the  Mitacshara  law  the  father  and 
sons  form  a  joint  fatnily  as  soon  as  the  sons  are  born,  and  tc 
this  family  the  land  belongs. 

When  we  come  to  deal  with  the  question  of  what  shares  are 
taken  on  partition,  it  is  convenient  to  follow  the  example  of 
the  Hindu  commentators,  and  to  treat  the  subject 
of  inheritance  in  conjunction  with  it.  The  relative  J^^_ 
importance  of  these  two  subjects  has  not  always  been 
perceived,  particularly  by  the  early  English  writers  on  Hindu 
law.  H.  T.  Colebrooke,  the  learned  and  accomplished  translator 
of  the  Mitacshara  and  the  Dayabhaga,  published  the  two  treatises 
together  in  one  volume  which  he  called  The  Laiv  of  Inheritance. 
But  these  treatises,  although  they  deal  incidentally  with  inherit- 
ance, are  both  described  by  their  authors  as  treatises  on  partition 
only;  and  this,  no  doubt,  is  because  the  subject  of  inheritance, 
apart  from  partition,  is  of  comparatively  small  importance. 
Inheritance  is  the  transfer  of  ownership  which  occurs  at  and  ir 
consequence  of  a  death.  It  follows  from  this  that  in  a  Mitacshara 
joint  family  there  is  no  inheritance.  The  death  of  a  member 
of  the  family  makes  no  change  in  the  ownership;  not  any  more 
than  the  death  of  a  fellow  in  the  ownership  of  a  college,  or  of 
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a  shareholder  in  the  ownership  of  a  railway  company.  In  a 
Dayabhaga  family  there  is  a  case  of  inheritance  whenever  a 
member  dies.  The  share  of  that  member  descends  to  his  heir. 
But  here,  again,  no  perceptible  change  in  the  afiairs  of  the  family 
is  occasioned  thereby.  The  enjoyment  of  the  family  property 
is  no  more  affected  thereby  than  by  a  death  in  a  Mitacshara 
family.  It  is  only  when  a  partition  takes  place  that  the  devolu- 
tion of  the  shares  by  inheritance  has  to  be  traced.  Inheritance, 
therefore,  apart  from  partition,  has  not  to  be  considered  when 
we  are  dealing  with  family  property  under  either  system. 

Let  us  now  consider  partition  in  a  Mitacshara  family.  Of 
course  the  only  persons  who  can  claim  a  share  are  the  members  of 
the  family.  These,  as  has  been  said,  are  the  male  descendants 
of  a  common  ancestor  through  males,  their  wives  and  daughters. 
But  the  females  are  entirely  excluded  from  any  share  on  a 
partition,  and  we  have  to  consider  the  males  only.  The  rule 
for  ascertaining  the  share  to  which  each  member  of  the  family 
is  entitled  can  be  best  explained  by  the  following  diagram, 
which  represents  the  male  members  of  a  Mitacshara  family 
jf  whom  A  is  the  common  ancestor; — 


K^    Z 


I      I^      L 
I  I 


The  whole  family  may  be  considered  as  forming  one  group, 
which  may  conveniently  be  called  the  group  A;  and  it  is  evident 
on  inspection  that  the  family  may  be  subdivided  into  a  number 
of  smaller  groups  each  similarly  organised,  each  group  consisting 
of  a  man  and  his  own  male  descendants.  Thus  besides  the  group 
A  we  have  the  group  B,  consisting  of  B  and  his  descendants; 
the  group  C,  consisting  of  C  and  hb  descendants;  and  so  on. 
A  group  may  die  out  altogether,  as  if  U  and  W  were  to  die 
childless,  E  and  M  being  already  dead.  The  rule  of  partition 
proceeds  upon  the  supposition — not  an  unnatural  one — that  a 
family,  when  it  breaks  up,  separates  always  into  groups,  and  that 
the  shares  are  moulded  accordingly.  For  example,  suppose  that 
when  the  partition  is  made  the  surviving  members  of  the  family 
are  N,  O,  S,  T,  X,  Y,  Z;  then  to  find  the  shares  we  must  go  back 
to  the  common  ancestor  and  reconstruct  the  pedigree.  There 
were  at  hist  four  groups,  but  at  some  time,  it  is  immaterial  when, 
by  the  death  of  E  and  all  his  descendants  the  groups  have 
been  reduced  to  three;  hence  the  first  step  is  to  divide  the 
projwrty  into  three  equal  parts,  assigning  one  to  each  group. 
The  group  B  was  originally  represented  by  three  smaller  groups, 
but  now  by  only  two,  the  groups  F  and  G,  and  to  each  of  these 
we  assign  i  of  i,  or  }.  And,  of  the  i  assigned  to  the  group  F,  N 
will  get  T^E  and  O  will  get  ^.  The  other  i  is  divided  between  the 
groups  P  and  Q,  each  group  getting  ^.  Then  in  the  group 
P,  X  and  Y  will  each  get  -j^-,  while  Z,  as  the  sole  representative 
of  the  group  Q,  will  get  ^.  It  may  be  noted  in  passing  that 
this  principle  of  division  survives  in  the  succession  per  stirpes, 
of  which  we  find  so  many  examples  in  other  systems  of  law  which 
had  their  origin  in  the  patriarchal  system.  By  a  similar  process 
we  should  find  that  S  and  T  each  got  4  of  the  property,  they 
being  the  sole  representatives  of  the  groups  C  and  D  respectively. 
For  the  sake  of  simplicity  we  have  taken  a  case  where  no  example 
occius  of  a  father  and  son  being  both  alive  at  the  time  of  partition. 
But  suppose  P  to  be  alive  in  addition  to  the  persons  mentioned 
above;  then  the  group  P  gets  ^,  and  that  group  consists  of 
three  persons,  P,  X  and  Y.  There  is  no  precise  rule  as  to  how 
the  partition  was  to  be  made  in  such  a  case  in  the  older  Hindu 
law,  and  it  is  rarely  that  a  partition  takes  place  between  father 
and  sons,  but  if  there  should  be  one  it  is  always  assumed  that  the 
shares  are  equal,  i.e.  in  the  case  under  consideration  each  would 
take  aV- 

Tuming  now  to  a  Dayabhaga  family,  we  find  that  the  property 
is  vested,  not  in  the  family  as  a  whole,  but  in  certain  individual 
members  of  it — that  is  to  say,  in  those  male  members  of  the 


family  who  have  no  ancestor  alive.  And  inasmuch  as  the 
undivided  share  of  each  member  is  his  own,  it  follows  that  at 
his  death  inheritance  will  operate  and  it  goes  to  his  heirs. 
In  order,  therefore,  to  find  what  share  each  member  takes  on 
partition  under  the  Dayabhaga,  we  must  inquire  into  the  history 
of  the  family  and  ascertain  what  share  has  become  vested  in 
each  member  of  the  family  by  the  ordinary  rules  of  inheritance. 
The  rules  of  inheritance,  as  laid  down  in  the  Dayabhaga,  are 
not  very  dissimilar  to  those  which  we  find  in  other  parts  of  the 
world.  Everywhere  we  find  that  a  man's  property  is  taken 
by  his  nearest  relatives,  but  there  are  difierences  in  the  way 
in  which  proximity  is  reckoned.  Everywhere  also  there  is  a 
preference  given  to  males  and  the  relatives  through  males  over 
females  and  the  relatives  through  fern  ales,  but  there  are  difierences 
in  the  extent  to  which  this  preference  is  carried.  The  relatives 
of  a  man  through  males  are  called  his  agnates;  the  relatives  of  a 
man  through  females  are  called  his  cognates.  In  the  Hindu 
law  as  at  present  administered  there  is  no  primogenltiu^,  and  a 
decided  preference  of  males  over  females  and  of  agnates  over 
cognates.  With  regard  to  the  question  of  proximity,  the  Daya- 
bhaga lawyers  deal  with  the  matter  in  a  very  curious  way. 
All  Hindus,  as  is  well  kno«Ti,  offer  some  sort  of  sacrifice  to  their 
deceased  relatives,  and  the  person  by  whom  the  sacrifice  is  to 
be  offered  as  well  as  the  nature  of  the  ofiering  are  very  carefully 
prescribed.  These  sacrifices  are  said  to  confer  a  "  spiritual 
benefit  "  upon  the  deceased,  and  this  spiritual  benefit  is  greater 
or  less  according  to  the  nature  of  the  offering  and  the  person  who 
offers  it.  Now  the  Dayabhaga  lawyers  say  that  the  person 
whose  offering  confers  the  greatest  spiritual  benefit  is  endtied 
to  succeed  as  heir.  This  being  the  theory,  we  must  see 
what  rules  govern  in  India  the  offering  of  sacrifices  to  the 
dead. 

The  most  important  offering  is  that  of  the  pinda,  or  rice  cake, 
and  the  persons  who  arc  entitled  to  make  this  offering  to  the 
deceased  are  called  hb  sapindas.  The  offering  next  in  importance 
is  that  of  the  lepa,  or  fragments  of  the  cake,  the  crumbs  as  we 
might  call  them,  and  the  persons  who  make  this  offering  are 
called  sakulyas.  l^e  offering  of  least  importance  is  the  simple 
libation  of  water,  and  persons  connected  by  thb  offering  are 
called  samonadacas.  But  who  are  sapindas,  sakulyas  and 
samonadacas  respectively,  and  of  each  class  whose  offering 
is  most  efficacious  ?  Practically  we  shall  find  that  this  question 
is  solved  by  rules  cd  consanguinity  not  unlike  those  which  we 
meet  with  elsewhere.  First  of  all  come  the  sons;  their  offning 
is  most  efficacious,  so  that  they  are  the  nearest  heirs  and  all 
take  equally.  Then  come  the  sons'  sons;  then  the  sons'  sons' 
sons.  Here  we  break  off.  The  line  of  inheritance  is  not  condnued 
beyond  the  great-grandsons.  There  are  other  cases  in  which, 
as  we  shall  see,  there  is  a  similar  break  when  we  get  three  degrees 
away  from  the  propositus:  nor  is  this  peculiarity  confined  to 
the  Hindu  law.  We  find  traces  of  a  similar  break  in  the  Roman 
and  in  the  Teutonic  law.  After  the  great-grandson  comes  the 
widow.  It  is  difficult  to  establish  her  claim  on  the  ground  of 
spiritual  benefit,  and  it  rests  upon  authority  rather  than  principle. 
The  opinions  of  ancient  writers  on  the  subject  are  very  conflicting. 
They  are  set  forth  at  great  length  in  the  Dayabhaga,  with  a 
conclusion  in  favour  of  the  widow.  Probably  the  intrusion  of 
the  widow  is  connected  with  the  fact  that  ^e  could  in  early 
dmes  by  cohabitadon  with  a  brother,  and  in  later  times  by 
adoption,  procure  an  heir  to  faei  sonless  husband.  Next  to  the 
widow  come  the  daughters  and  then  the  daughters'  sons.  Their 
position,  again,  may  be  referred  to  the  nodon  which  prevailed  in 
early  dmes,  that  a  Hindu  who  had  no  son  of  his  own  might 
take  one  of  his  daughters'  sons  and  make  him  his  own.  Then 
comes  the  father,  then  the  mother,  then  the  brothers,  then  the 
brothers'  sons,  and  then  the  brothers'  sons'  sons.  The  sisters 
are  excluded,  hut  their  sons  succeed  after  the  brothers'  sons'  sons; 
then  come  the  brothers'  daughters'  sons.  Then,  leaving  this 
generation,  we  go  a  step  backward,  and  proceed  to  exhaust 
the  previous  generadou  in  precisely  the  same  way.  It  is  only 
necessary  to  enumerate  these  in  their  order:  father's  father, 
father's    mother,    father's    brothers,    father's    brothers'    sons, 
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father's  brothers'  sons'  sons,  father's  sisters'  sons,  father's 
brothers'  daughters'  sons.  Then  going  another  step  backwards 
we  get  father's  father's  father,  father's  father's  mother,  father's 
father's  brothers,  father's  father's  brothers'  sons,  father's 
father's  sisters'  sons,  father's  father's  brothers'  daughters'  sons. 

So  far  the  line  of  succession  is  confined  either  strictly  to  male 
agnates,  or  to  persons  who  may  restore  the  broken  hne  of  male 
agnate  relationship.  But  at  this  point,  under  the  Dayabhaga, 
instead  of  exhausting  the  male  agnates  still  further,  as  we  might 
expect,  we  turn  now  to  the  cognates,  i.e.  the  relatives  of  the 
deceased  through  the  mother.  It  is  said  that  these  are  also  in 
some  way  sapindas.  They  are  generally  called  bandhus.  There 
is  some  difficulty  in  finding  out  the  order  in  which  they  succeed, 
and  since  it  is  rare  that  an  heir  has  to  be  sought  outside  the 
father's  family,  the  question  has  not  been  much  discussed. 
The  question  would  have  to  be  decided  by  the  religious  doctrine 
of  spiritual  benefit,  and  it  is  not  improbable  that  Hindus  who  are 
accustomed  to  keep  up  sacrifices  which  confer  the  benefit 
would  be  able  to  say  whose  sacrifice  was  most  efficadaus. 
When  all  the  sapindas  both  on  the  father's  and  mother's  side 
are  exhausted,  we  then  go  to  the  sakulyas,  and  practically  these 
are  found  by  continuing  the  enumeration  of  agnates  upon 
the  same  principle  as  that  already  indicated  through  three 
generations  lower  and  three  generations  higher.  Oo  failure  of 
the  sakulyas  we  should  have  to  fall  back  upon  the  samonadacas, 
but  probably  all  that  can  be  said  with  certainty  is  that  the 
sakulyas  and  samonadacas  between  them  exhaust  entirely 
the  male  agnates  of  the  deceased.  Where  there  are  several 
persons  whose  offerings  are  equally  efficacious,  i.e.  who  stand 
in  the  same  relationship  to  the  deceased,  they  all  take:  the  male 
descendants  per  stirpes,  and  the  other  relatives  of  the  deceased 
per  capita.  r~  ■---'•■  -  ■^'       -   -,, 

■  These,  then,  are  the  rules  which  govern  the  ascertainment 
of  the  shares  of  the  members  of  a  family  on  a  partition.  Neither 
in  a  Mitacshara  fantily  nor  in  a  Dayabhaga  family  have  they 
any  effect  so  long  as  the  family  remains  joint:  it  is  partition, 
and  partition  only,  which  brings  them  into  play,  and  it  is  to  this 
event  rather  than  death  that  Hindu  lawyers  attach  the  greatest 
importance.  Nevertheless  all  property  in  India  is  not  joint 
property.  Under  the  Mitacshara  as  well  asunder  the  Dayabhaga 
separate  property  may  be  acquired,  and  then,  of  course,  we  have 
true  inheritance,  for  which  the  law  must  provide.  So  far  as 
regards  the  Dayabhaga,  the  rules  which  govern  the  inheritance 
of  separate  property  are  (as  we  should  expect]  precisely  the 
same  as  those  which  govern  the  inheritance  of  a  share,  and  it  is 
therefore  unnecessary  to  restate  them.  But  it  remains  to  lay 
down  the  rules  of  inheritance  for  separate  property  under  the 
Mitacshara  law.  They  are  not  based  by  Mitacshara  writers  upon 
any  religious  principle,  as  under  the  Dayabhaga,  yet  the  result 
is  not  widely  different.  First  come  the  sons,  then  the  sons'  sons, 
and  then  the  sons'  sons'  sons.  Then  the  widow,  whose  right 
has  been  disputed,  but  was  long  ago  established;  then  the 
daughters,  and  then  the  daughters'  sons.  After  these  come  the 
parents,  and  it  is  peculiar  that  of  these  the  mother  comes  before 
the  father,  then  the  father's  sons  and  then  the  father's  sons' 
sons.  Then  we  go  back  to  the  preceding  generation,  and  follow 
the  same  order — the  father's  mother,  the  father's  father,  the 
father's  father's  sons,  the  father's  father's  sons'  sons.  After  this 
we  go  back  another  generation,  and  again  follow  the  same  order — 
father's  father's  mother,  father's  father's  father,  father's  father's 
brother,  father's  father's  brother's  son.  From  this  point  the 
statements  of  Hindu  lawyers  as  to  the  order  of  succession  are  very 
scanty  and  vague.  One  thing  is  certain,  that  under  the  Mitac- 
shara law  no  cognates  (relations  through  females)  are  admitted 
until  all  the  agnates  (relations  through  males)  are  exhausted. 

So  far  we  have  considered  intestate  succession  only,  and 
the  power  of  testamentary  disposition  is  unknown  to  the  true 
n— ^  ,  Hindu  law.  It  was  introduced  by  the  decisions  of  the 
British  courts  of  justice.  By  a  will  is  meant  a  declara- 
tion by  a  man  of  his  wishes  as  to  the  dbposition  of  his  property 
after  his  death,  taking  no  effect  during  his  life.  A  will  is  therefore 
by  its  very  nature  revocable.    The  general  question  whether  a 


Hindu  could  dispose  of  his  property  by  will  arose  in  Bengal 
when  Hindus  began  to  attempt  to  dispose  of  their  property 
after  their  death  according  to  the  English  method.  At  that 
time  there  was  a  doubt  whether  the  father  was  so  completely 
absolute  that  he  could  dispose  of  his  property  to  the  exclusion 
of  his  sons,  even  in  his  lifetime.  As  soon  as  it  was  settled  that 
he  could  do  so,  it  was  assumed  that  he  could  also  make  a  will. 
It  seems  never  to  have  been  asked  why  it  was  that  up  to  this 
time  no  Hindu  had  ever  made  a  will,  or  to  question  the  radically 
false  assumption  that  the  power  of  alienation  inter  vivos  and 
the  power  of  testamentary  alienation  necessarily  go  together. 
A  long  series  of  decisions  confirmed  by  the  legislature  has, 
however,  established  that  a  Hindu  in  modem  times  can  dispose 
of  any  property  of  which  he  is  the  sole  owner.  In  other  words, 
a  Hindu  can  (Uspose  by  will  of  his  self-acquired  property,  and 
under  the  Dayabhaga  a  Hindu  can  dispose  by  will  of  his  share 
in  family  property.  But  the  courts  which  created  the  testa- 
mentary power  have  also  limited  it  to  disposition  in  favour 
of  persons  living  at  the  time  of  the  testator's  decease,  thus 
avoiding  many  of  the  fandful  dispositions  of  property  to  which 
testators  in  aU  countries  are  so  prone.  But,  curiously  enough, 
this  restriction,  salutary  as  it  is,  has  also  been  based  on  the  notion 
that  a  testamentary  disposition  is  a  gift  from  the  testator  to 
the  object  of  his  bounty. 

In  almost  all  countries  at  an  early  stage  of  civilization'  some 
legal  provision  exists  by  which  debtors  can  be  compelled  by 
their  creditors  to  pay  their  debts,  and  by  which,  n.^^ 
if  they  fail  to  do  so,  their  property  can  be  seized 
and  applied  to  this  purpose.  But  the  extent  to  which  this  can 
be  done  varies  very  considerably.  So  long  as  the  family  system 
exists  in  its  primitive  vigour  it  acts  as  a  protection  to  the  family 
property  against  the  extravagance  of  a  single  member,  and  we 
often  find  that  even  when  the  family  system  has  almost,  or 
completely  disappeared,  there  is  an  unwillingness  to  deprive 
the  future  representatives  of  the  family  of  their  land  and  houses. 
Doubts,  too,  have  arisen  as  to  whether  the  same  right  which 
a  creditor  has  against  his  living  debtor  can  be  exercised  after 
the  debtor's  death  against  those  who  have  succeeded  to  his 
property.  In  India  these  two  considerations  have  been  deeply 
affected  by  a  principle  enunciated  by  Hindu  lawyers  (traces 
of  which  we  find  in  many  Eastern  countries),  that  a  man  who 
dies  in  debt  suffers  cruel  tortures  in  a  future  state,  and  that  it  is 
the  imperative  duty  of  his  own  immediate  dependants  to  deliver 
him  from  these  tortures  by  discharging  his  liabilities.  Whether 
this  should  be  looked  upon  as  a  legal,  or  only  as  a  purely  religious 
duty,  might  be  questionable  :  the  courts  have  seized  upon  it 
as  a  basis  for  laying  down  in  the  broadest  manner  the  just 
rule  that  those  who  take  the  benefit  of  succession  must  take 
the  burdens  also.  The  subject  is  one  which  has  caused  a  great 
deal  of  litigation  in  India,  and  whilst  some  points  have  been 
clearly  settled,  others  are  still  being  slowly  worked  out.  As 
the  matter  stands  at  present,  It  may  be  safely  said  that  all 
separate  property  is  hable  for  the  debts  of  the  owner,  both  In 
his  lifetime  and  after  his  death  in  the  hands  of  his  heirs.  The 
same  may  be  said  of  the  share  in  the  family  property  of  the 
member  of  a  Dayabhaga  family,  of  which  share  he  is  the  owner. 
So  also  the  family  property  under  both  the  Dayabhaga  and 
Mitacshara  is  liable  as  a  whole  for  the  debts  incurred  on  behalf 
of  the  family  as  a  whole.  As  regards  the  question  of  the  liability 
of  the  family  property  for  the  separate  debts  of  the  members 
of  a  Mitacshara  family,  the  courts  have  held  that  the  sons 
must  pay  their  father's  debts.  Of  course  illegality  would  be  an 
answer  to  the  claims  of  the  creditors  against  the  heirs,  just 
as  it  would  be  an  answer  to  the  claim  against  the  original  debtor; 
but  there  is  some  authority  for  saying  that  a  debt  contracted 
for  an  immoral  though  not  an  illegal  purpose  would  not  be 
enforced  against  the  heir.  According  to  modem  decisions 
also,  if  judgment  and  execution  on  a  separate  debt  are  obtained 
against  the  member  of  a  Mitacshara  family,  the  share  which 
would  fall  to  him  upon  a  partition  may  by  process  of  law  be 
set  apart  and  sold  for  the  benefit  of  the  creditor. 

The  doctrine  of  what  is  called  maintenance  plays  an  important 


Digitized  by 


Google 


440 


INDIAN  LAW 


pnrt  In  the  Hindu  law,  anil,  as  wc  Bhall  sec,  it  modifies  coo- 
Mldctably  ihc  riguur  of  the  Hindu  law  in  excluding  from  ihc 

Nurit'OHiitn  fcmalcii  or  persona  sufTcring  from  mental 
JJJJJI"*'    or  Ijoilily  infirmily.    The  right  of  maintenance  under 

the  Ifinilu  Ittw  is  the  right  which  certain  persons 
have  U>  l)c  maintained  out  of  properly  which  is  not  their  own. 
The  |HTiM>rm  who  in  certain  circumstances  have  this  right  are 
Nons,  widowN,  parents  and  unmarried  daughters  and  sisters. 
The  claim  of  ihu  widow  arises  at  the  death  of  her  husband; 
iif  a  child  ut  thu  (luulh  of  Its  parent,  and  so  forth.  The  claim 
U  not  for  a  bare  suiisiiitencc  only,  but  to  such  a  provision  as 
In  suitable  lo  the  dalmunt  having  regard  to  his  or  her  position 
In  life.  Of  course  the  sons  are  generally  heirs,  and  an  heir  can 
have  no  claim  to  maintenance;  but  a  son  excluded  by  any 
mental  or  iKidlly  defect  would  have  a  right  to  maintenance. 
The  glrU  are  generally  married  in  Infancy,  and  after  marriage 
they  have  no  claim  to  maintenance  from  ihcir  own  family. 
Thu  most  rrc(|uent  ctulm  la  by  the  widow;  and  it  is  a  very 
ImjHjrlant  one,  because  she  can  somclimca,  through  the  assertion 
of  this  claim,  |)Ul  herself  almunt  in  the  position  of  an  heir.  If 
a  MInilu  under  the  Duyabhuga  (Hlh  leaving  sons  and  a  widow, 
the  widow  Is  entllled  lo  maintenance,  and  whilst  the  family 
rcmalnH  Joint  she  can  claim  to  be  Nuitably  maintained,  in  the 
family  if  she  remains  in  her  husband's  house,  or  out  of  it  if  she 
goes  eltit'where.  Ilul  If  a  partition  takes  place  she  is  entitled 
to  have  a  share  cquul  (o  that  of  the  sons  act  aside  for  her  use. 
Sh*  can  even,  If  slie  thinks  that  the  sons  do  not  treat  her  properly, 
Apply  ti)  Ihe  eourl  to  compel  the  sons  to  give  her  a  separate 
aharc.  This,  of  course,  gives  her  a  very  strong  position.  Whether 
In  ti  Mttm-shnra  Joint  family  the  widow  enjoying  maintenance 
can  In  any  case  claim  a  share  on  partition  is  doubtful. 

In  some  respiH'ts,  anil  as  regards  some  kinds  of  property, 

the  ownership  of  women  under  the  Hindu  law  differs  from 

,     that  of  men.    These  differences  depend  on  the  source 

mn^^'    fr«"i  which  the  property  is  derived.    If  a  woman  hos 

Inherited  property  from  a  mole,  or  as  a  gift  by  her 
hunliand,  or  has  obtained  it  as  a  share  on  partition,  she 
docs  nut  own  il  In  the  same  way  as  a  man  would  do;  she 
obtains  onb'  a  kind  of  reslricicd  ownership.  She  has  the  full 
enjoyment  and  manngemeni  of  it,  but  she  cannot  sell  it,  or 
give  il  away,  or  disjHKU,-  of  it  by  will;  and  at  her  death  it  goes 
not  to  her  heirs  but  to  the  heirs  of  the  person  from  whom  she 
oblikiued  it;  her  ownership  simply  comes  to  an  end.  If  she 
obiained  it  by  inherilani.'c  from  a  male,  it  will  go  on  her  death 
lo  the  heirs  of  that  male;  if  as  a  share  on  partition  it  will  be 
divided  amongst  the  other  sharers;  if  as  a  gift  from  her  husband, 
to  the  heirs  of  the  husband.  As  regards  property  otherwise 
tdtininetl  she  is  in  Ihe  same  iMx-uiion  a.s  any  other  owner,  but  the 
rules  uf  inheritance  ap|4i<,~able  to  it  ore  somewhat  peculiar. 
It  wwutd  be  a  mistake  to  Uwk  ui>on  the  restricted  ownership 
of  a  wttman  as  what  the  Knglish  lawj-cra  coll  a  life  estate.  There 
is  iHi  such  thing  as  a  remainder  or  reversiiHi.  The  whole  estate 
I*  vested  in  her.  If  wc  citdeavuured  tu  describe  the  position 
»r  alTairii  at  her  death  in  the  technical  language  of  the  English 
law  «t  rval  |mn>erty,  it  would  l>e  mon?  ixirre>.l  to  say  that  there 
Wiis  a  shifting  use.  The  restriciitku  of  alienation  is  sometimes 
Tviuoved  where  there  is  a  danger  that  the  property  might  other- 
wise l»e  Uwt,  as  hv  example  when  the  pr^iperty  is  likel>~  to  be 
s^dd  for  non  (vtyment  t^f  govrmmeni  revenue,  in  which  case  a 
pMrriou  maj',  if  nevessar>\  be  sold  by  ihe  '^■^Mnan  so  as  to  save 
the  remainder.  S^>  aW  a  wiunan  who  has  ito  other  means  <^ 
m-dniaiuiitg  herself,  or  i^f  iirvkviding  for  the  performance  of 
rv-%i\>us  tluiics  which  are  incumbent  U)Mn  her.  ma>'  sell  so 
much  Ml'  the  |wiH>crty  as  will  prv^uce  the  nevessarj-  fund^  It 
w\tuKl  l*e  diiticuli  f>.kr  a  purcha,ieT  to  know  whether  be  wxiuld 
be  sjl'e  in  |tur^-hdsinj:  frvun  a  widow  selling  under  necessity, 
and  mv»Te  dilVicull  still  lo  preserve  evidence  of  the  newssiiy 
iu  c*.i*  the  luwvMiy  wciv  di:>puicd.  Ol  course  the  w«man 
hctsell  vVuU  n.-;  dispute  the  vali«liiy  of  the  s*!es.  but  ihoue  who 
tAt,e  Alter  her  miKhi  \lv*  s*v  l\*Ms*qucotly  it  is  th,«  unusual 
lo  i>l>i.»ui  the  xvni.urrr!K*  im"  the  i*ersi>n  who  at  the  time  of  the 
|H)rvhj-<  is  eiv.itleil  lo  su.x-ecd  if  the  widow  were  dead,  and 


it  has  been  held  that  if  this  person  concurs  in  the  sale,  no  one 
else  can  dispute  It  on  the  ground  that  it  was  unnecessary. 

The  subject  of  marriage  is  dealt  with  at  considerable  length 
in  the  Laws  of  Mauu,  and  it  is  clear  that,  as  originally  conceived, 
marriage  under  the  Hindu  law  consisted  in  nothing 
more  than  the  mere  possession  of  the  woman,  however  ^^  ^^^ 
obtained,  by  the  man  with  the  intention  of  making 
her  his  wife.  Eight  kinds  of  marriage  are  enumerated, 
and  to  each  kind  is  assigned  a  separate  name.  The  first  four 
kinds  are  merely  different  forms  of  gift  of  the  girt  by  her  father 
to  the  husband.  The  other  four  kinds  are— obtaining  possession 
of  a  girl  by  purchase,  fraud,  ravishment  or  consent  of  the  girl 
herself.  But  the  simple  gift  of  the  girl  by  her  father  without 
any  bargain  or  recompense  was  even  then  considered  the  most 
reputable  form  of  marriage,  and  it  is  now  the  oidy  one  in  common 
use  amongst  orthodox  Hindus.  The  sale  of  the  daughter  was 
even  in  those  early  times  stigmatized  as  disgraceful,  but  it  was 
valid;  and  even  now,  if  there  were  an  actual  transfer  of  the  girl 
by  the  father,  it  is  scarcely  probable  that  the  courts  would  inquire 
whether  any  inducement  was  given  for  the  transfer.  The  trans- 
action takes  place  entirely  between  the  father  of  the  girl  and  the 
future  husband;  the  girl  has  nothing  to  do  but  to  obey.  If 
the  girl  has  no  father,  then  it  will  be  the  duty  of  her  nearest  male 
relatives  to  dispose  of  her  in  marriage.  If,  however,  the  girl 
is  not  married  when  she  attains  puberty  (which  is  very  rare), 
then  she  may  choose  a  husband  for  herself.  The  father  cannot 
disp)ose  of  his  son  in  marriage  as  he  can  of  his  daughter,  nor 
is  anything  said  about  his  consent  in  the  matter;  though  in 
the  case  of  a  very  young  boy  there  can  be  no  doubt  that  the 
consent  of  one  or  both  parents  is  obtained.  The  marriage  of 
very  young  boys  is  very  common,  and  is  certainly  valid. 

The  ceremonies  which  precede  and  accompany  a  marriage 
are  very  numerous.  By  far  the  most  important  is  that  which 
consists  in  the  bridegroom  taking  the  bride's  hand  and  walking 
seven  steps.  Amongst  Hindus  generally  the  performance 
of  this  ceremony  following  upon  a  betrothal  would  be  treated 
as  conclusive  evidence  of  a  marriage,  whilst  the  omission  of  it 
would,  amongst  orthodox  Hindus,  be  almost  conclusive  that  no 
marriage  had  yet  taken  place.  But  still  any  particidar  customs 
of  the  tribe  or  caste  to  which  the  parties  belonged  would 
always  be  considered,  and  it  cannot  be  said  that  the  completion 
or  non-completion  of  this  ceremony  is  universally  conclusive 
as  to  the  existence  of  a  marriage.  There  may  be  communities 
of  Hindus  which  require  something  more  than  this;  there 
are  certainly  some  which  require  something  less,  and  others 
which  require  something  altogether  different.  There  are  lower 
castes  in  some  parts  of  India  calling  themselves  Hindus  in 
which  the  only  ceremony  accompanying  a  marriage  is  giving 
&  feast  to  which  the  members  of  the  two  families  are  invited. 

The  marriage  of  Hindus  is  complete  n-ithout  consummation; 
and  as  girls  are  almost  invariably  married  before  the  age  of 
puberty,  and  sometimes  long  before,  consummation  is  generally 
deferred,  it  may  be,  for  several  years.  But  aU  this  time  the 
parties  are  husl»nd  and  wife,  and  if  the  husband  dies  the  child 
becomes  a  widow.  The  condition  of  these  child  widows  in 
India  is  certainly  not  an  cn%-iable  one,  for  practically  they  can 
never  hope  to  maTT>-  again.  HVTiether  the  second  marriage  would 
be  lawful  was  a  disputed  point  in  Hindu  law  until  an  act  of 
the  Indian  Legislature  (Act  XV.  of  i860)  declared  in  favour 
of  the  opinion  that  the  widow  might  remarry.  But  the  social 
prejudice  against  remarriage  is  still  very  strong,  and  snch 
a  marriage  rarely  takes  place.  If  the  widow  has  inherited 
any  property  from  her  husband,  she  loses  it  by  contracting 
a  second  marriage.  There  is  no  legal  restraint  upon  the  number 
of  wiv^  ihat  a  Hindu  may  marry,  but  poK-gamy  is  not  practised 
so  largely  as  is  sometimes  supposed. 

Members  of  the  three  higher  castes  are  forbiddoi  to  marry 
a  woman  of  the  same  fiMra  is  themselves.  Literally  a  f*fr« 
merits  a  cat ile-yard.  and  the  prohibition  is  considered  to eicJude 
marriage  between  all  thctie  who  are  descended  from  the  same 
m^^e  ac.cesior  through  an  ucintemipled  l-ne  of  males.  Thb 
rule  b  said  not  to  apply  to  Sudias.    But  there  is  anoihet  rule 
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whicb  applies  to  aJl  Hindus,  and  prohibits  the  marriage  of 
a  man  with  a  girl  descended  from  his  paternal  or  maternal 
ancestors  within  the  sixth  degree.  The  working  out  of  the  rule 
is  a  little  pecuhar,  but  the  result  is  to  give  a  rather  wide  rule 
of  exclusion  of  both  agnates  and  cognates.  There  is,  however, 
this  important  exception  to  these  rules  of  exclusion — that  if  a 
fit  match  cannot  otherwise  be  procured,  a  man  may  marry  a 
girl  within  the  fifth  degree  on  the  father's  side  and  the  third 
on  the  mother's.  Practically  this  reduces  the  limit  of  exclusion 
to  that  last  stated,  because  no  one  but  the  parties  themselves 
with  whom  the  choice  rested  could  say  whether  or  no  any  other 
suitable  wife  was  available  to  the  husband. 

A  Hindu  must  also  marry  within  his  caste:  a  Brahmin  must 
marry  a  Brahmin,  a  Rajput  must  marry  a  Rajput,  and  a  Sudra 
must  marry  a  Sudra.  Whether  there  are  any  other  representa- 
tives of  the  four  original  castes  is  very  doubtful,  and  even  the 
claim  of  the  Rajputs  to  represent  the  military  caste  is  disputed. 
Still  the  rule  of  prohibition  is  so  far  clear.  But  there  are  innumer- 
able subdivisions  of  Hindus  which  are  also  called  castes,  and  as 
a  matter  of  fact  these  minor  castes  do  not  intermarry.  How 
far  such  marriages  would  be  lawful  it  is  difficult  to  say.  The 
matter  is  entirely  one  of  custom.  The  ancient  Hindu  law 
furnishes  no  guide  on  the  subject,  because  under  the  ancient 
law  the  intermarriages  of  persons  of  different  castes,  even  the 
highest,  though  they  were  considered  undesirable,  were  recog- 
nized as  legal.  Modern  Hindus  seem  disposed  to  deny  the 
validity  of  marriages  between  personsof  different  castes  in  either 
sense  of  the  term. 

Divorce,  in  the  sense  of  a  rupture  of  the  marriage  tie,  is  not 
known  to  the  true  Hindu  law.  But  unchastity  deprives  a  wife 
of  all  her  rights  except  to  a  bare  maintenance,  and  this  without 
any  legal  proof.  She  cannot  succeed  her  husband  as  his  heir, 
and  of  course  she  cannot  remarry.  A  little  confusion  has  been 
caused  by  the  fact  that  a  Hindu  husband  sometimes  goes  through 
a  private  ceremony  which  is  erroneously  called  a  divorce.  But 
this  is  only  done  in  order  more  effectually  to  bar  an  unchaste 
wife  from  succeeding  to  his  property.  Some  very  bw  castes  are, 
however,  said  to  allow  a  husband  to  divorce  his  wife,  and  even 
to  allow  the  divorced  wife  to  marry  again.  The  single  case  in 
which  a  Hindu  marriage  can  be  dissolved  by  a  court  of  law  is  by 
a  proceeding  under  Act  XXI.  of  i860,  which  was  passed  to  meet 
the  difficulties  which  arise  when  one  of  the  parties  to  a  Hindu 
marriage  becomes  a  Christian.  In  this  case.  If  the  convert  after 
deliberation  during  a  prescribed  time  refuses  to  cohabit  any 
longer  with  the  other  party,  the  court  may  declare  the  marriage 
tie  to  be  dissolved,  and  a  woman  whose  marriage  has  been  thus 
dissolved  is  declared  capable  of  marrying  again. 

An  interesting  chapter  in  the  history  of  the  modem  develop- 
ment of  Hindu  law  is  that  of  the  practice  of  what  we  call  Suttee, 
gijff^^  though,  properly  speaking,  the  native  term  (Salt) 
denotes,  not  a  practice,  but  a  person,  i.e.  a  faithful 
wife.  The  practice  in  question  is  that  of  the  widow  burning 
herself  with  her  husband  when  tiis  body  is  burned  after  his  death. 
This,  according  to  Hindu  ideas,  b  a  laudable  act  of  devotion 
on  the  part  of  the  widow,  and  when  Great  Britain  first  began  to 
administer  the  taw  in  India  it  was  not  uncommon.  The  new- 
comers had  not  as  yet  taken  upon  themselves  the  responsibility 
of  altering  the  law,  but  of  course  British  officers  did  what  they 
could  to  discourage  the  practice,  and  especially  to  prevent  any 
pressure  being  put  upon  the  widow  to  perform  the  sacrifice. 
They  could  also  take  advantage  of  any  circumstance  which 
wouldrenderthecaseanimproperonefor  theperformanceof  the 
sacrifice,  as,  for  example,  that  compulsion  had  been  put  upon 
the  widow,  or  that  the  burning  did  not  take  place  with  the  body 
of  the  husband.  But  if  the  proceedings  were  according  to  Hindu 
notions  regular,  it  was  contrary  to  the  principles  on  which  the 
governor-general  then  acted  to  interfere,  and  British  officers 
bad  frequently  to  stand  by,  and,  by  not  interfering,  to  give  a 
sort  of  sanction  to  the  sacrifice.  When  later  the  servants  of 
the  East  India  company  began  to  assume  a  more  direct  responsi- 
bility for  the  government  of  the  country,  many  suggestions 
were  made  for  legislative  interference.     But,  acting  on  the 


salutary  principle  that  it  was  unwise  to  interfere  in  any  way 
with  the  rehgion  of  the  people,  the  government  abstained  from 
doing  so.  In  the  meantime  a  considerable  body  of  opinion 
against  the  practice,  had  grown  up  amongst  Hindus  themselves, 
and  at  length  the  govenunent  thought  it  safe  to  interfere.  By 
Regulation  XVII.  of  rSig  widow-burning  was  declared  to  be 
a  criminal  offence.  The  measure  produced  no  serious  opposi- 
tion. There  was  hardly  a  single  prosecution  under  this  Regula- 
tion; and  from  this  time  the  practice  of  widow-burning  has 
entirely  disappeared  from  tliat  part  of  India  which  is  under 
British  rule. 

There  are  certain  peculiarities  in  the  relation  of  father  and 
son  in  India  which  have  given  rise  to  the  suggestion  that  there 
is  no  relationstiip  between  sonship  and  marriage,  _^^^ 
and  that  the  notion  of  sonship  in  India  b  founded  j^^Bop. 
entirely  on  that  of  ownership— -ownership  of  the 
mother  and  a  consequent  ownership  of  the  child.  But  the 
arguments  by  which  this  view  is  supported  do  not  appear  to  be 
sufficient.  The  rights  of  a  father  over  his  son,  and  of  a  husband 
over  his  wife  are,  it  is  true,  so  far  like  the  rights  of  ownership 
that  both  are  in  the  nature  of  rights  in  rem — ^Ihat  is,  they  are 
available  against  any  person  who  infringes  them;  but  it  is 
contrary  to  estabUshed  usage  to  speak  of  rights  over  a  free 
person  as  rights  of  ownership,  and  no  one  is  prepared  to  say  that 
the  wife  or  child  are  slaves  of  the  father.  There  is  no  reason  for 
abandoning  in  India  the  ordinary  view,  that  sonship  depends 
on  marital  cohabitation  between  the  father  and  mother.  There 
are  undoubtedly  in  certain  special  and  exceptional  cases  methods 
of  acquiring  sons  otherwise  than  by  marital  cohabitation.  But 
these  contrivances  can  only  be  resorted  to  when  there  is  no  son 
by  marriage,  and  the  fiction  which,  as  we  shall  see,  b  resorted 
to  to  conceal  the  true  nature  of  these  contrivances,  would  be 
entirely  meaningless,  as  would  most  of  the  rules  which  regulate 
them,  if  sonship  in  general  was  based  entirely  on  ownership. 
There  were  at  one  time  more  contrivances  than  there  are  now 
for  supplying  the  want  of  male  issue  by  marriage.  At  one  time 
a  son  could  be  begotten  for  a  man  who  was  dead  by  cohabitation 
of  his  widow  with  a  member  of  his  family  or  perhaps  even  with 
a  stranger.  This  b  generally  looked  upon  as  a  survival  of  poly- 
andry. But  this  practice,  though  alluded  to  in  the  Laws  of  Manu 
as  still  subsisting,  b  now  entirely  obsolete.  So  there  was  a 
custom  at  one  time  by  which  a  father  could  appoint  a  daughter 
to  raise  up  male  issue  for  him.  The  head  of  the  family  could 
abo,  if  he  had  no  son  bom  in  wedlock,  accept  as  his  own  any 
child  bom  in  hb  house  whose  mother  was  not  known  or  not 
married.  So  he  could  accept  as  his  own  the  son  of  his  wife  born 
before  marriage,  or  the  son  of  his  concubine.  In  the  last  three 
cases  he  may  have  been,  and  probably  was,  himself  the  father. 
But  none  of  these  contrivances  for  procuring  a  son  is  now  in  use. 
The  only  contrivance  now  employed  for  procuring  a  son,  in  the 
absence  of  one  bom  in  wedlock,  is  by  taking  into  the  family 
the  son  of  another  man  who  b  wilfing  to  part  with  him.  This  b 
called  adoption.  There  are  two  kinds  of  adopted  sons:  one 
called  dattaka  and  the  other  kritrima.  The  former  is  in  use 
all  over  India;  the  latter  only  in  Mithila.  The  following  rules 
apply  to  the  dattaka  bom  of  adoption:  A  man  can  only  adopt 
who  is  without  issue  capable  of  inheriting  his  property,  of 
performing  the  funeral  ceremonies  for  himself,  and  of  making 
the  necessary  offerings  to  his  ancestors.  A  woman  cannot  adopt. 
But  by  the  authority  of  her  husband,  and  acting  on  his  behalf, 
she  may  select  a  son  and  receive  him  into  the  family.  A  man 
can  adopt  a  son  without  his  wife's  assent;  nevertheless,  the  son 
when  adopted  becomes  the  son  of  both  parents, 

Hindus  conader  it  a  grievous  misfortune  that  the  line  of  male 
descent  should  be  broken.  The  due  performance  of  the  sacrificial 
offerings  to  the  dead  is  thereby  interrupted.  Probably  thb 
explains  the  great  latitude  given  in  some  parts  of  India  to  the 
widow  to  adopt  a  son  on  behalf  of  her  husband  in  case  he  has 
died  sonless.  There  b  a  text  which  says,  "  Not  let  a  woman 
give  or  accept  a  son  unless  with  the  assent  of  her  lord."  But  the 
lawyers  of  western  India  do  not  consider  that  any  express 
permission  to  adopt  b  necessary,  and  take  it  for  granted  that  she 
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alwa>'>  hai  thai  permission.  In  Southern  India,  also,  the  widow 
may  adopt  wilhoul  express  permission,  but  the  sapindas  must 
Kivc  their  sanction  to  make  the  adoption  valid.  Elsewhere  the 
wurdH  have  received  their  natural  interpretation,  namely,  that 
the  husband  must  in  some  way  indicate  his  intention  that  his 
widow  should  have  authority  to  adopt.  The  only  person  to 
whom  an  authority  to  adopt  can  be  given  is  the  wife  or  widow; 
and  no  widow  can  be  compelled  to  exercise  her  power  to  adopt 
i[  she  does  not  wish  to  do  so.  The  father  has  absolute  power 
to  give  away  his  son  in  adoption  even  without  the  consent  of  bis 
wife.  Hut  her  consent  is  generally  asked  and  obtained  before 
the  son  is  K>ven.  After  the  father's  death  the  widow  may  give 
a  son  In  adujitiun,  The  rule  which  in  former  times  rendered  it 
necessary  that  the  nearest  male  sapinda  should  be  adopted  is 
obsolete,  and  the  adoption  of  a.  stranger  is  valid,  although  nearer 
relatives  otherwise  suitable  arc  in  existence,  A  man  may  adopt 
any  child  whose  mother  he  could  have  niarried  if  she  had  been 
HJuftle;  If  he  could  not  have  done  so,  then  he  cannot  adopt  her 
child.  The  reason  given  in  the  lexl  is  that  the  adopted  son  must 
bear  the  resemblance  of  a  son.  This  recalls  the  dictum  of  the 
Konmn  lEW—adoptio  iiaturam  imitatur.  The  adopted  son  and 
ihe  adopting  father  must  be  of  the  same  caste.  The  period 
fixed  for  adoption  by  the  three  higher  caslcs  is  before  the  cere- 
mony of  upundyanai  or  investiture  of  the  child  with  the  thread 
which  these  castes  always  wear  over  the  left  shoulder.  For 
Sudras,  who  have  no  thread,  the  period  is  prior  to  the  marriage 
of  the  child.  There  has  been  much  difference  of  opinion  as  to 
whether  an  only  son  can  be  given  and  received  in  adoption. 
It  is  now  Bcllled  thai  the  texts  which  discountenance  this 
adoption  do  not  constitute  a  prohibilion  which  the  law  will 
enforce. 

There  is  sometimes  a  difliculty  in  ascertaining  whether  or  no 
an  adoption  has  actually  taken  place.  There  must  be  a  &nal 
giving  and  receiving  of  the  child  in  adoption,  and  for  Sudras 
nothing  more  is  required.  For  the  twice-born  classes  it  b  not 
finally  actlleO  whether  any  religious  ceremony  is  actually 
necessary  in  order  to  render  the  adoption  valid.  But  some 
religious  ceremony  in  almost  all  cases  accompanies  the  adoption, 
so  that  the  absence  of  any  such  ceremony  will  always  raise  a 
suspicion  that  the  adoption,  though  it  may  have  been  contem- 
plated and  some  steps  taken  towards  it,  had  not  been  finally 
completed,  If  an  adoption  were  in  itself  invalid,  no  acquiescence 
and  no  lapse  of  lime  could  make  il  valid — just  as  an  invalid 
marriage  could  not  be  similarly  validated.  But  acquiescence 
by  the  family  would  be  strong  evidence  of  the  validity  of  an 
adoption,  and  the  rules  of  limitation  by  barrir\g  sny  suit  in  which 
the  question  could  be  raised  might  render  the  adoption  practically 
unassailable. 

The  kritrima  adoption  is  altogether  different;  although  the 
uilopted  son  performs  the  ceremonies  for  his  adopting  father's 
family,  and  has  a  right  to  succeed,  he  is  nevertheless  not  cut  off 
from  his  own  family.  A  person  of  any  age  may  be  adopted,  and 
he  must  be  old  enough  to  be  able  to  consent  to  the  adoption,  as 
without  this  consent  it  cannot  take  place.  In  this  form  a  female 
can  adopt,  and  no  ceremonies  arc  required. 

All  T  HO  a  I  TIBS,— Hindu  Law;  J.  D.  Mayne,  Hindu  Leas  (London, 
)8im)i  (.'ult'liruuke's  Trfoiisrs  on  the  Hindu  Law  of  InhtriUince 
(Cali-ulla,  ittio) ;  Stokes's  Hindu  Lata  Books  (Madras,  1865) ;  West 
and  BuhJer,  A  Ditfsl  of  Ike  Hindu  Law  of  Inkerilance  (Bombay, 
1H7H);  Jutiendm  Nnth  Bhattacharva,  A  CommenUtry  on  Hiniu 
Law  (Calcutta,  i**^};  Rtiikumar  £iar\-adhikari,  PrincipUi  of  lie 
Himll4  Law  of  Imkrrtianrr  (Calcutta,  1881);  tiooroodass  Banerjee, 
Thr  HiitdH  Uwof  MarnarrandSlridkana  {Cakutxa.iS<)b):}ogen'iia 
Chundar,  Priiutpiti  of  Htitdu  Law  (Calcutta,  1906). 

5,  Mukommrdiin  Lav. — The  Mahommedan  law  is  always 
stHiken  of  by  Mahommcdans  as  a  sacred  law,  and  as  contained 
in  the  Koran.  But  the  Koran  itself  could  not  have  supplied 
the  wants  even  of  the  comparatively  rude  tribes  to  whom  it  was 
first  addri.'ssed.  Still  'ess  has  it  proved  sufficient  to  satisfy  the 
requirements  of  successive  generations.  No  doubt  the  great 
veneration  which  Mahommedans  have  for  the  Koran  has  caused 
them  to  be  less  progressive  than  members  of  other  religious 
creeds.    But  in  human  affairs  some  change  is  inevitable,  and 


the  law  of  the  Koran,  like  other  sacred  laws,  has  bad  to  undergo 
the  supplementary  and  transforming  influence  of  custom  and 
interpretation,  though  not  of  legislation.  This  direct  method 
of  changing  the  law  by  human  agency,  natural  and  simple  as 
it  appears  to  us,  is  scarcely  acknowledged  by  Orientals  even 
in  the  present  day,  except  in  the  rare  instances  in  which  it  has 
been  forced  upon  them  by  Western  authority.  But  besides 
custom  and  interpretation,  another  influence  of  a  special  kind 
has  been  brought  to  bear  upon  Mahommedan  law.  Besides  those 
utterances  which  the  Prophet  himself  announced  as  the  inspired 
message  of  God,  whatever  he  was  supjxised  to  have  said  and 
whatever  he  was  supposed  to  have  done  have  been  relied  upon 
as  furnishing  a  rule  for  guidance.  This  tradition  (sunno)  is  only 
to  be  accepted  if  it  can  be  traced  up  to  a  narrator  at  first  hand, 
though  it  would  be  rash  to  say  that  the  chain  of  evidence  is 
always  very  strong.  Mahommedans  also,  in  support  of  a  legal 
rule  for  which  there  is  no  direct  authority,  resort  to  the  argument 
from  analogy  (kiyas).  The  principle  involved  in  a  ruie  for  which 
authority  can  be  quoted  is  extended  so  as  to  cover  other  analogous 
cases.  There  have  also  been  accepted  amongst  Mahommedans, 
as  authoritative,  certain  opinions  on  points  of  law  delivered 
by  those  who  were  actual  companions  of  the  Prophet;  these 
opinions  are  spoken  of  collectively  under  the  name  of  ijma. 
Some  of  these  methods  of  extending  and  modifying  the  law  have 
produced  changes  which  it  would  be  very  difficult  to  recondle 
with  a  strict  adherence  to  the  language  of  the  Koran  (see  the 
Introduction  to  the  Corps  de  Droit  Ottoman,  by  George  Young; 
Oxford,  1905).  The  Mahommedans  of  India  generally  are 
Sunnites  of  the  Hanafite  school.  The  two  principal  authorities 
on  Mahommedan  law  to  which  recourse  is  had  by  the  courts 
in  India  are  the  Hedaya  and  the  Futwa  Alumgiri.  The  Hedaya 
was  translated  into  English  by  Mr  Hamilton.  The  Futwa 
Alumgiri  was  compiled  under  the  orders  of  the  emperor 
Aunmgzib  Alumgir.  It  is  a  collection  of  the  opinions  of  learned 
Mahommedans  on  points  of  law.  It  has  not  been  translated, 
but  it  forms  the  basis  of  the /^i^ejio/Afii/iomffieiJaHZ^iif  compiled 
by  Neil  Baillie.  The  Mahommedan  law,  like  the  Hindu  law, 
is  a  personal  law.  It  is  essentially  so  in  its  nature.  Persons 
of  any  other  religion  are  to  a  large  extent  outside  its  pale.  And 
in  India,  in  civil  matters,  its  application  has  been  expressly 
limited  to  Mahommedans.  At  one  time  endeavour  was  made 
to  administer  the  Mahommedan  criminal  law  as  the  general 
territorial  law  of  India,  but  it  had  constantly  to  be  amended, 
and  it  was  at  length  abolished  and  the  penal  code  substituted. 
To  be  a  Mahommedan,  and  so  to  claim  to  be  governed  by  the 
Mahommedan  law,  it  is  necessary  to  profess  the  Mahommedan 
faith. 

W\  that  we  find  on  the  subject  of  intestate  succession  in  the 
Koran  are  certain  directions  as  to  the  shares  which  certain 
members  of  the  family  are  to  take  in  the  estate  of  ,_^^. 
their  deceased  relative.  So  far  as  they  go,  these  are  „g^ttitm 
rules  of  distribution — that  is  to  say,  they  depend,  Aot 
on  consanguinity  only,  but  on  certain  equitable  considerations, 
by  which  rules  founded  on  consanguinity  are  modified.  But  these 
latter  rules,  though  nowhere  laid  down  in  the  Koran,  still  play 
a  large  part  in  Mahommedan  law.  There  can  be  no  doubt  that 
they  represent  the  pre-existing  Arabian  custom,  which  it  was  not 
the  intention  of  tjie  Prophet  to  displace,  but  only  to  modify. 
The  claimants  under  these  rules  take  whatever  is  left  after  the 
^jedfic  shares  assigned  by  the  Koran  to  individual  members 
of  the  family  have  been  satisfied;  if  in  any  case  there  are  no 
such  shares,  tbey  take  the  whol&  The  Arabic  term  for  this 
class  of  heirs  is  asobak,  which  literally  means  persons  connected 
by  a  ligament.  The  term  used  by  English  writ ers  is  "  residuaries," 
but  this  description  of  them  has  the  disadvantage  that  it  entiiriy 
loses  sight  of  the  connexion  on  which  the  claim  to  succeed  is 
based.  They  would  be  more  correctly  described  as  the  "agnates" 
of  the  deceased,  but  the  term  "  residuaries  "  is  too  firmly  estab- 
lished to  be  displaced.  Those  persons  who  take  a  share  of  the 
property,  under  the  qtedfic  rules  laid  down  in  the  Koran,  we 
call ''  sharers,"  and  this  word  has  acquired  a  tecfaiucal  meaning; 
it  is  not  used  to  describe  those  who  can  claim  apportion  of  ther 
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estate  in  any  other  way.  It  is  hardly  likely  that  females,  or 
relatives  through  females,  had  any  claim  to  the  succession  under 
any  Arabian  custom,  nor,  except  so  far  as  they  are  made  sharers, 
are  they  recognized  by  the  Koran  as  having  a  title  to  succeed. 
The  proper  description  of  this  class  of  persons  is  saoi-ui-arhatu, 
i.e.  "uterine  kindred,"  and  they  have,  in  default  of  other  heirs, 
established  a  claim  to  succeed.  English  writers  have  erroneously 
called  them  "  distant  kindred,"  but  distance  has  nothing  to  do 
with  the  matter. 

There  is  no  right  of  primogeniture  under  Mahommedan  law; 
there  is  a  general  preference  of  males  over  females,  and  if  males 
and  females  take  together  as  residuaries  by  an  express  provision 
of  the  Koran,  each  mate  takes  as  much  as  two  females.  Females 
are  also  expressly  forbidden  by  the  Koran  to  take  more  than 
two-thirds  of  the  property;  but  in  the  application  of  these  two 
rules  the  shares  of  the  mother  and  the  wife  are  not  included. 
No  person  can  claim  to  take  any  portion  oi  the  property  who 
traces  his  relationship  to  the  dece^ed  through  a  living  person,  but 
this  rule  does  not  apply  to  brothers  and  sisters  whose  mother 
b  alive.  If  several  persons  all  stand  in  the  same  degree  of 
relationship  to  the  deceased,  they  take  equally,  per  caput  and 
not  per  stirpem. 

It  will  now  be  convenient  to  state  the  rules  for  finding  which 
of  the  agnates  take  as  residuaries  of  the  deceased.  These  are, 
in  ordinary  circumstances,  the  male  agnates  only,  and  the  rule 
in  question  depends  upon  a  classification  of  the  male  agnates 
which  is  common  in  other  parts  of  the  world.  Every  family 
consisting  of  several  generations  of  male  agnates  may  be  broken 
up  into  groups,  each  of  which  has  a  separate  common  ancestor 
of  its  own.  Thus,  suppose  A  to  be  the  person  from  whom  the 
descent  is  to  be  traced.  A  belongs  to  a  large  group  of  persons, 
all  of  whom  are  males  descended  from  a  common  ancestor  D. 
But  A  and  his  or  her  own  male  descendants  form  a  smaller 
group,  which  we  may  call  the  group  A.  This  is  the  first  class 
of  male  agnates  of  A.  Then  suppose  A  to  be  the  son  or  daughter 
of  B,  excluding  those  who  are  descendants  of  A,  and  as  such 
included  in  the  first  class,  the  remaining  male  descendants  of  B 
will  form  the  second  class  of  male  agnates  of  A.  In  like  manner 
we  get  a  third  class  of  male  agnates  of  A  who  are  descendants 
of  C,  excluding  those  who  are  descendants  of  A  or  B;  and  a 
fourth  class  of  male  agnates  of  A  who  are  descendants  of  D, 
excluding  those  who  are  descendants  of  A,  B,  or  C.  This  classi- 
fication can  obviously  be  carried  through  as  many  generations 
as  we  please.  Mahommedan  lawyers  adopt  this  classification 
with  only  one  difference.  Between  the  first  and  second  classes 
they  interpose  a  class  consisting  entirely  of  the  direct  male 
ancestors,  which  they  call  the  "  root,"  so  that  the  male  descend- 
ants of  A  (the  person  whose  heirs  are  in  question)  would  be  the 
first  class  of  residuaries.  B,  C,  D,  Sc,  would  be  the  second  class 
of  residuaries;  the  male  descendants  of  B,  other  than  the 
descendants  of  A,  would  be  the  third  class  of  residuaries;  the 
male  descendants  of  C,  other  than  the  descendants  of  B  and  A, 
would  be  the  fourth  class  of  residuaries,  and  so  on.  In  order 
to  find  the  residuaries  who  are  to  succeed,  we  have  only  to  take 
the  classes  in  their  order,  and  of  the  highest  class  which  b 
represented  to  select  the  nearest  to  the  deceased.  If  there  are 
several  who  are  equidistant,  they  will  take  equally  per  caput. 

The  sharers  are,  of  course,  those  to  whom  a  share  is  assigned 
by  the  Koran,  They  are  (i)  the  father,  (2)  lineal  male  ancestors, 
whom  Mahommedans  call  the  "  true  grandfathers,"  (3)  uterine 
half-brothers,  i.e.  the  half-brothers  by  the  mother,  (4)  daughters, 
Cs)  daughters  of  a  son,  or  other  direct  male  descendant,  whom 
we  call  daughters  of  a  son  how  low  and  soever,  (6)  the  mother, 
(7)  true  grandmothers,  i.e.  female  ancestors  into  whose  line  no 
male  except  a  lineal  male  ancestor  enters,  (3)  full  sisters,  (9) 
consanguine  half-sisters,  i.e,  half-sisters  by  the  father,  (10)  uterine 
half-sisters,  (ri)  the  husband,  (is)  the  wives.  The  right  to  a 
share  and  the  amount  of  it  depends  upon  the  state  of  the  family. 
Under  Mahommedan  law  not  only,  as  elsewhere,  the  nearer 
relative  excludes  the  more  remote,  but  there  are  special  rules  of 
total  or  partial  exclusion  arising  out  of  the  equitable  considera- 
tions upon  which  all  rules  of  distribution  are  based. 


These  rules  are  best  shown  by  taking  the  case  of  each  member 
of  the  family  in  turn,  and  at  the  same  time  it  will  be  useful  to 
explain  the  general  position  of  each  member.  First,  the  sons. 
They  take  no  share,  but  they  are  first  in  the  first  class  of  residu- 
aries, and  their  posirion  is  a  very  strong  one;  they  exclude 
entirely  sisters  and  daughters  from  a  share,  and  they  reduce 
con»derably  the  shares  of  the  husband,  the  widows,  and  the 
mother.  The  position  of  the  other  male  descendants  is  very 
similar  to  that  of  the  sons.  They  are  not  sharers;  they  are 
residuaries  of  the  first  class,  and  will  take  as  such  if  the  inter- 
mediate persons  are  dead.  They  reduce  the  shares  of  some 
of  the  sharers,  but  not  to  the  same  extent  as  the  sons,  The  father 
b  a  residuary  of  the  second  class,  and  the  first  in  that  class. 
But  he  b  also  a  sharer,  and  as  such  b  entitled  to  a  share  of  one- 
sixth.  He  can  take  in  both  capacities.  The  father's  father  is 
also  a  residuary  of  the  second  class,  and  be  b  a  sharer,  entitled 
to  a  share  of  one-sixth,  but  <rf  course  he  cannot  take  either  as 
sharer  or  residuary  if  the  father  b  alive.  The  position  of  any  true 
grandfather  b  analogous.  An  ordy  daughter  takes  as  sharer 
one-half  of  the  property,  two  or  more  daughters  take  one-third 
between  them.  But  sous  exclude  daughters  from  a  share,  and 
they  would  get  nothing.  Naturally  this  was  considered  unjust, 
and  a  remedy  has  been  found  by  making  the  daughters  what 
are  called  "  residuaries  in  right  of  their  brothers,"  each  daughter 
taking  half  of  what  a  son  takes.  The  mother  gets  a  share  of 
one-sixth  when  there  b  a  child  of  the  deceased,  or  a  child  of  any 
son  how  low  and  soever;  also  when  there  are  two  or  more 
brothers  or  sisters.  In  any  other  case  her  share  is  one-third. 
If,  however,  the  wife,  or  the  husband  (as  the  case  may  be), 
and  the  father  are  alive,  the  share  of  the  mother  is  only  one-third 
of  what  remains  after  deducting  the  share  of  the  husband  or  the 
wife.  The  brother  b  never  a  sharer.  He  is  a  residuary  of  the 
third  class,  and  he  excludes  some  sharers.  The  daughters  of  a 
son  how  low  and  soever  get  a  share  of  two-thirds  between  them 
if  there  are  several;  if  there  b  only  one  she  gets  one-half.  But 
the  daughters  of  a  son  are  excluded  by  any  direct  male  descendant 
who  is  nearer  to  the  deceased  than  themselves,  or  at  the  same 
distance  from  him.  If,  however,  they  arc  excluded  by  a  person 
who  b  at  the  same  dbtance  from  the  deceased  as  themselves, 
Mahommedan  lawyers  again  say  that  they  come  in  as  residttaries 
in  right  of  that  person,  each  female  as  usual  taking  half  as  much 
as  each  male.  Of  course  the  daughters  of  a  son  may  also  be 
excluded  by  the  daughters  having  exhausted  the  two-thirds 
allotted  to  females.  A  single  sbter  takes  a  share  of  one-half; 
several  sbters  take  two-thirds  between  them.  Sbters  are 
excluded  from  a  share  by  any  residuary  of  the  first  class,  and 
their  own  brothers  also  exclude  them,  but  in  the  latter  case  they 
take  as  residuaries  in  right  of  their  brothers,  each  sbter  taking 
half  what  a  brother  takes.  So,  again,  the  sisters  may  be  excluded 
from  a  share  by  the  daughters  or  daughters  of  sons  having 
exhausted  the  two-thirds  allotted  to  females,  and  the  residue 
would  go  to  the  nearest  male  agnate—that  is,  the  uncle  or  the 
nephew  of  the  deceased,  or  some  more  dbtant  relative.  To 
prevent  thb  Mahommedan  lawyers  say  that  in  thb  case  the 
sbters  are  residuaries,  basing  their  assertion  upon  a  somewhat 
vague  tradition.  The  share  of  the  husband  in  the  property 
of  the  wife  is  one-fourth  if  there  are  surviving  children,  one-half 
if  there  are  none.  The  share  of  the  widow  in  the  property  of  her 
deceased  husband  b  one-eighth  if  there  are  surviving  children, 
one-fourth  if  there  are  not.  The  nearest  true  grandmother  takes 
a  share  of  one-sixth.  If  there  are  several  equidbtant,  they  take 
one-sixth  between  them.  The  uterine  half-brothers  take  a  share 
of  one-third  when  there  b  only  one,  but  they  are  excluded  by 
any  direct  descendant  and  by  any  direa  male  ascendant.  Uterine 
h^-sbters  are  in  the  same  position  as  uterine  half-brothers. 
Consanguine  half-brothers  are  residuaries  of  the  same  class 
as  brothers,  but  only  take  in  default  of  full  brothers.  Con- 
sanguine half-sisters  take  a  share  of  two-thirds,  or  if  there  b  only 
one  she  takes  a  share  of  one-half.  But  if  there  is  a  full  sbter 
also,  the  full  sister  takes  one-half,  and  the  consanguine  sisters 
one-sixth  between  them.    The  consanguine  half-sbters,  like  the 

full  sisters,  are  excluded  from  a  share  1^  tte 
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tfltlter  iif  ihf  ilrrninnl,  nnil  oIro  by  full  brothcrB  and  coiunngulne 
lirdtlii-rn;  hut  In  lhi<  InM  ciiic  they  romc  In  again  u  rcslduaricR, 
InkliiR  half  whni  n  hrnlhrr  Inkcs. 

I'lic  nhnrrm  nilint  uf  ruumci  tinlcin  excluded,  be  all  tatisficd 
tiprtirp  nitjrthlnR  in  titkrii  by  Ihc  rmiduiirics.  But.  the  Hharcrs 
limy  not  oidy  t'xhniml  Ihc  |mi|H'rly;  Ihcrc  niuy  not  be  enough 
III  NHllNry  fill  tliF  clntnitinlii.  ThiiR,  If  n  mnn  died  Icoving  u  wife, 
fi  imithrr  nnil  two  daughters,  the  ihnrea  are  one-fourth,  onc- 
Hixlh  nnil  twu-llilnln,  nml  the  sum  of  ihc  shiires  being  greater 
ihnh  iinlly.  they  tnnnot  all  be  aaliBlieil.  The  dinkulty  is  met 
by  derrenRliig  I  he  ahnrra  ralenhly,  In  other  words,  by  Increasing 
llie  riininion  denomiiinlor  uf  the  frnvtiuni  bo  us  Io  produce  unity; 
hi'ine  Ihe  pniiTw  la  lalleil  ihe  "  liurenne."  The  converse  ciise 
iiHwR  when  Ihe  aharpn  <ir  Ihe  ahorem  du  not  exhaust  the  properly, 
hut  Ihere  nre  nu  ti<ald>iarIrN  lo  take  whnl  remains.  It  has  been 
ilmihieil  whelhef  the  residue  dues  mil  fall  tu  the  govcmmenl  as 
h'mi  viiutnli\t.  Hot  It  is  now  aellleil  that  the  suri^us  is  lo  be 
iliviileil  rnlenhly  amongst  the  ahnrcm  In  proiMtrtion  to  their 
shim-s.  I'hc  pr>Hr»  is  calle<l  the  "  return,"  'llic  husband  and 
Uie  wile  are  exvhidwl  tr\»m  the  benefit  of  the  return.  If  there 
aiT  mt  Mtnrvra,  lh«  wMe  eslnle  will  go  to  the  rrsiduaries.  IE 
their  tm  neither  Bharers  nor  rraitltiaries,  it  will  go  to  the  (so- 
i-nlle^l*  \lislant  kindml.  Their  claini  ia  strong  on  equitable 
Ittxnimla.  as  B(«Me  o(  them  are  wry  nenr  relations;  such,  tor 
Pismire,  as  a  ilaxighier's  ehildren  or  a  sisler's  chiUlren.  Xevcr- 
lheli>s!i  their  i-laim  has  )>een  doubtinl.  and  it  must  be  admitted 
ihAl  there  is  no  wry  clear  ground  upon  *hioh  it  can  be  based. 
I'hey  are  m>l  menlionni  as  sharers  in  the  Koran,  and  it  is  not 
wiy  vle*r  how,  as  \'M|n\*lM.  they  could  hax'e  been  recognixed 
by  awy  am-ient  Aralviait  i-\i»ton\.  lUm-ewr,  their  dain)  is  now 
wvll  evtaMishe^t.  and,  fn  default  of  both  sharers  «U)d  lesiduaries. 
i)h>>'  sUK>-ev\l  (Ht  a  plan  somewhat  resembling  thai  on  whieh 
mate  ftgnatev  »W  cU^lint  «S  rrsiduarirs.  If  all  the  claimants 
f.*il  tW  |w\^(VMl y  (hvw  tw  the  gowrnment,  but  there  is  one  peculiar 
>N«it<>.  StiiH^^M  *  *^>^  <it^  teaxi'ng  a  «-ivlon.  or  4  tcoinan  dies 
Ixytvfnit  a  huslvind,  anti  i».»ot her  relatiw.  There  is  then  a  residue 
.iml  w  (Mxe  whatexTr  U*  lake  it.  as  the  hu^nd  and  wife  are 
e\vl\iiW  f*\*m  the  wturn,  Strictl.v  sf^cakii^t,  it  would  fall  to 
ihe  gvi\vm»«ent  as  >0tM  iw.xtMM,  hut  the  daini  is  never  made. 
Ai\i1  w\wl<(  now  Ih-  t>wsn1eiTd  as  olw>l^lele,  the  husband  or  wife 
Iviiyt  *IK«wn1  t«  lake  the  pt<i>|ierty, 

VnA-T  MahsMMmeilan  law  there  are  certain  grounds  upon 
w  hWh  *  IVW.WI  w*\^  wiHiW  lit  hww  isc  s«\veed  us  heir  to  »  deceased 
|vr*iw  wwiM  he  «14s^w»lii*ed,  l"Vw  jrtvwnds  art — (il  that  the 
clsivi^snt  -sVw-  the  vkveawd  by  an  avi  xi-tiich,  under  Mahommedan 
Uw,  »v^ti\l  wiiail  e\^wnh'<n  »w  rwaliatiiw,  and  this  wxiuM  include 
h-smti-v^e  ^y  missihvniHre;  (J^  that  the  claimant  is  a  sla\-e; 
v.O  !>>«!  heisaninfi.Vl.tc.  ThMt'il  ibc  Mah^mrrxslan  faith.  The 
Wv»rNl  i!V;i>slirt«-nt  oaTiTh^  rn^w  haw  any  ,'^k-al>on  in  India: 
iK<-  thi^i  h»5  ho>^  wmo\v.l  by  A<t  >\  *l"  iSjo,  Tliere  is  a  rule 
■M  Mah-^iniWHisTi  law  that  i)  iwxt  pcrftMJS  die  in  oif>.-urt»tances 
w>ish  w-n.ti-r  it  irr.)>-nsiV>)e  to  ■Jcicmiinc  which  died  tost, 
av  f-H  <'\«^,■^^k■.  II  K^h  wvnt  down  in  the  same  ship,  fcr  the 
jv^^Tvvxw  \^t  jtvxvsskin  it   is  K>  be  *s»inKd  that  both  died 

\1*h,MT.-vnviftn  Uw^-CTS  ai^fysar  always  w  haw  rwojmiwd 
the  va!!,ri\  ■(>!  wuis,  an-i  they  aw  said  ro  he  recopnisod  by  a 
Tij,         V**''»*P*'  ■■'■■  '***■  >*^''«»n.  *4«t  the  jv<«'«r  of  tcsiameEian- 

■"""•^  \\  ■e-'-'.\  <-v<"vi*  :o  <inc-!hir,i  .v  ;>«■  pwfwry  a:":«  iJie 
***  p«.\-r«,-':  o;  .vhw  ars-.  H.rvv:*:  <->5VTiSics.     TVw  i*  tk- 

y-T-:  ^^  :>ii»  r.-^; ■■>.-. vir  ir  ;>>f  K.^TK'■  *!•.-:  ::  twcs  mva:  :rac.  :vir- 
i,  !hf  v«",-  i^  V,  hs-  heer  <r.vyvks:  xtv  Kfm^fv  mus:  be  ».iucc\i 
-j-rorSN  Vt^  hoirs.  h^■wf^VT.  l^v  a!!!wn'..iy;  lo  :hc  Jcsra.~>e*- 
»«^^  "w^,-.-  ;K-T  \f,W.  t^vr  :K-uif:>  :h(H'  rv.-wv:  :hf  T^TesmSe.-;  ] 
^nvM-r.;  ""VvTV  fc.  iw  ws:-»,-;vir  *;  :c  "tw  i.i-ir  o:  mr.i.inf  a  vZ 
;  m-.x  W  <■■  K-:  OT  o;  «-^;  'Ch.  A  "icp»c»  rann.-!:  hr  p  v-rr  ;,-  ,-* 
K'i-  \;  .K^fr■nw^u^  lf.»  .-nr-rini  ««itiit  xt-i  sinriV  t.^r  *"«t 
r%-,---^v>i:^  '.V  ''-<-',"■■ -TIC  'N-  Tp,Sii.--«f  Bnr  n"er  ur  uw;  .-,k,-v*.> 


one-third  of  his  property;  and  if  be  has  also  made  a  will  contain- 
ing legacies,  the  gifts  and  the  legacies  must  be  added  together 
in  the  computalion  of  the  disposable  one-lhird.  So  long  as 
slaves  had  a  money  value,  the  value  of  the  slaves  liberated  by  a 
man  on  his  deathbed  was  also  included,  which  reminds  us  of  the 
Lex  Furia  Caninia  of  the  Roman  law.  Another  transaction 
by  which  the  restriction  on  the  testamentary  power  might  be 
eluded  is  that  called  mokabal.  By  this  is  meant  a  transaction 
in  the  form  of  a  sale,  but  which,  from  the  inadequacy  of  the  price 
named,  is  obviously  intended  as  a  gift.  If  such  a  transaction  is 
entered  into  during  "  sickness,"  the  loss  to  the  estate  would 
huve  to  be  reckoned  in  computing  the  disposable  one-third. 
But  thenioAaAuttransactiontokesprecedence  of  legacies.  Another 
obvious  mode  of  eluding  the  restriction  on  the  testamentary 
power  is  the  acknowledgment  by  a  man  on  his  deathbed  of  a 
fictitious  debt;  and  it  would  seem  that  such  acknowledgments 
ought  to  have  been  put  under  restriction.  But  Mahommedans, 
like  other  Orientals,  have  a  useful,  though  possibly  a  superstitious, 
dread  of  leaving  the  debts  of  a  deceased  person  impaid,  and  it  is 
this,  no  doubt,  which  has  prevented  their  questioning  the 
deathbed  acknowledgment  of  a  debt,  even  thou^  there  is  every 
reason  to  believe  it  to  be  fictitious.  All  that  has  been  done  is  to 
prescribe  that  debts  of  health  should  be  paid  before  debts  of 
sickness,  and  that  debts  cannot  be  ackitoiriedged  by  a  sick  man 
in  favour  of  an  heir. 

When  a  Mohoromedan  dies,  the  funeral  expenses  and  the 
creditors  must  first  be  paid;  th«n  the  legatees,  then  the  daims 
of  the  sharers,  and,  lastly,  those  ol  the  residuaries; 
or,  if  there  are  neither  sharers  nor  residuaries,  those  aSmT 
of  the  (so-called)  distant  kindred.  The  administration 
of  the  estate  need  present  no  difficulties  if  there  are  no  disputes, 
and  if  there  is  some  one  empowered  to  take  possession  of  the 
property,  to  get  in  the  debts,  to  satisfy  the  creditors,  and 
distribute  the  assets  amongst  the  various  claimants;  and  such  a 
person  may  be  appointed  by  a  Mahonunedan  in  Us  will,  who 
will  perform  these  duties.  He  is  called  a  mji,  and  be  is  in  a 
position  very  similar  to  an  czecutw  under  English  law.  But  if 
there  is  no  tnui,  even  if  there  are  do  disputes,  there  may  be  a 
good  deal  of  trouble.  It  wiMild  have  been  in  accordance  with 
the  spirit  oi  Mahommedan  law.  and  with  general  prindples  of 
equity,  if  on  officer  of  the  courts  esUbUsbcd  undu  British  rule 
had  been  regularly  empowered  to  take  possesaon  of  the  pn4>crty, 
and  to  take  such  measures  as  were  necessar)'  to  ensure  aH  the 
claimants  being  satisfied  in  their  premier  order.  But  this  view 
of  their  powers  has  not  been  taken  bv  the  courts  in  India; 
recently,  however,  they  have  been  enabled  bj  legislation  to 
grant  the  powo-  <rf  administering  the  estate  to  a  sin^  puson. 

Tliere  is  scarrdy  any  part  of  Europe  or  .Asia  where  the  cnatKW 
of  fictitious  rdatioDsfaips  is  alio^tho'  unknown.    la  many 

cases  the  object  trf  the  creation  is  simply  to  obtain  an 

beir.  Tbis  is  the  object  oi  adoption  amongst  modem  ^2ta? 
Hindus,  and  it  is  ihb.  no  doubt,  vhich  has  led  some  ^^m. 
peiaMts  to  ^Kak  of  Hindu  adopiioa  as  a  rudioKntary 
wilL  But  ad(^>tion.  as  such,  has  nexrr  obiaincd  a  footing  in 
Mabomnaedan  law.  The  ficticious  relaiiorsfai^  vhich  that  law 
recognises  are  baaed  upon  a  dinerent  idea.  There  was  in  early 
limes  a  widespread  noik>n  that  crery  man  mn^i  bek>Eg  '.o 
some  JMnily  d;b<r  as  a  ireenian  or  a  slave.  The  iamily  to  »iici 
a  slave  bekT.p:  is  aJwav-s  ihal  ol  his  owner,  a^  iha:  ol  a  fFmrun 
is  generally  indiirated  by  bi$  birh.  Bui  a  libcTaied  fiave  has  do 
faTTJly.  at  leaf!  no  RiKipdxrd  uicily:  and  as  he  cannoi  Ka:y] 
ai-ce,  ii  was  necessary  :o  a::ach  bim  ;o  some  faniily.  Now. 
7.;$:  as  in  Roman  Isw  ibe  ^eedman  became  a  member  <a  i^ 
rwt;rt's  farniiT  cDdei  the  rela-Jcesfcip  oi  p:Jrc^MS  and  csr=j^ 
w>  -.=  Mibo^^meda:::  law  a  Liberated  slave  brcoTses  a  mncber  03 

•iryv-;.  «  codse.  was  to  ■s^'kt  ibe  isaser's  i£=£S-  habie  »«■  -.be 
«ffsa-cjen.-ts  01  the  wrvcpr-d  ans  of  :he  nred  siavt.  As  a 
;:.ia  for  ibe  ;\rr;'::y  t-rer^ains  by  -Jx  siaSK-'s 
I  defa^  a:  resiviijes  «  :be  aUw's  cwr  rGcod  -rt? 
he  ins  o»-n  ci:wi  desoroda^:*  ,  ; 
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cause."  Of  course  the  relationship  of  master  and  slave  caiinot 
now  be  created,  and  it  is  scarcely  probable  that  any  case  of 
loheiitance  could  arise  in  which  it  came  into  question.  The 
relationship  of  mawaiat  may,  under  Mahommedan  taw,  also  be 
created  in  a  case  where  a  freeman  is  converted  to  Islam.  From 
a  Mahommedan  point  of  view  he  then  stands  alone,  and  would 
be  required  to  attach  himself  to  some  Mahommedan  family. 
The  form  of  the  transaction  exactly  indicates  the  nature  of  it. 
The  party  wishing  to  attach  himself  says  to  the  person  ready  to 
receive  him,  "  Thou  ait  my  kinsman,  and  shalt  be  my  successor 
after  my  death,  paying  for  me  any  fine  or  ransom  to  which  I 
may  be  liable."  In  this  case  also  the  family  of  the  person  who 
receives  the  convert  is  entitled,  in  default  of  other  residuaries, 
to  succeed  to  him  as  "  residuaries  for  special  cause."  But  this 
transaction  can  have  no  meaning  under  English  law,  which  does 
not  recc^nize  the  joint  responsibility  of  the  family,  and  it  is 
therefore  also  obsolete.  In  the  case  of  mawaiat  the  rights  of  the 
persons  concerned  are  not  reciprocal.  The  person  received 
gains  no  right  of  inheritance  in  the  family  into  which  he  enters, 
and  incurs  no  responsibility  for  their  acts.  An  important  part 
may  still  be  played  in  Mahommedan  law  by  the  creation  of 
relationships  by  acknowledgment.  Any  such  relationship  may 
be  created,  provided  that  the  parentage  of  the  person  acknow- 
ledged is  uaknown;  a  person  of  known  parentage  cannot  be 
acknowledged.  The  age,  sei  and  condition  of  the  person 
acknowledged  must  also  be  such  that  the  relationship  is  not  an 
impossible  one ;  for,  as  was  said  in  the  Roman  law,  ficlto  ntiiuram 
imiliUur.  The  relationship  thus  constituted  is,  in  the  case  of  a 
father,  mother,  child,  or  wife,  complete,  and  must  be  treated 
for  all  purposes  as  having  a  real  existence.  But  in  any  other 
case  the  acknowledgment,  although  good  as  between  the  parties 
thereto,  has  no  efiect  upon  the  rights  of  other  parties.  The 
acknowledgment  which  we  have  Just  been  considering  contem- 
plates the  possibility  at  any  rate,  and  in  most  cases  the  certainty, 
that  the  relationship  is  entirely  fictitious,  and  has  no  cormexion 
with  any  rule  of  evidence  in  whatever  sense  the  term  is  understood. 
But  there  is  a  rule  of  Mahommedan  law  that,  in  cases  where  the 
paternity  of  a  child  is  in  dispute,  the  acknowledgment  of  the  child 
by  the  father  is  conclusive.  Whether  this  would  now  be  main- 
tained in  face  of  the  Evidence  Act  1S70,  which  deals  with  cases 
of  conclusive  evidence,  and  expressly  repeals  all  previously 
existing  rules  of  evidence,  may  be  doubtful. 

Marriage  is  a  transaction  based  upon  consent  between  a 
man  and  a  woman,  or  between  persons  entitled  to  represent 
iNwrbu*.  '^''^™'  T''^  result  of  the  transaction  is  that  certain 
family  relationships  involving  legal  rights  and  duties 
are  created  by  the  law,  and  these  are  not  wholly  under  the 
control  of  the  parties.  But  as  to  some  of  them,  to  some  extent 
they  may  be  regulated  by  agreement,  and  it  is  customary 
amongst  Mahommedans  at  the  time  of  a  marriage  to  come  to 
such  an  agreement.  The  only  condition  necessary  to  the  con- 
stituting of  a  valid  marriage  between  persons  of  full  age  is  the 
consent  of  the  parties.  It  is,  however,  the  practice  to  conclude 
the  transaction  in  the  presence  of  two  males,  or  one  male  and 
two  female  witnesses;  and  the  omission  of  this  formality  would 
always  throw  a  doubt  upon  the  intention  of  the  parties  finally 
to  conclude  a  marriage.  It  is  even  said  that  the  absence  of  such 
witnesses  would  justify  a  judge  in  annulling  the  marriage.  Minors 
of  either  sex  may  be  given  in  marriage  by  their  guardian,  and  the 
transaction  will  be  irrevocable  if  the  guardian  be  the  father  or 
any  direct  male  ascendant.  In  any  other  case  the  marriage 
may  be  repudiated  when  the  minor  arrives  at  the  age  of  puberty, 
but  the  repudiation  is  not  effectual  until  confirmed  by  a  judge 
of  the  civil  court.  A  marriage  may  be  conducted  through 
agents,  A  woman  can  have  only  one  husband;  a  man  can 
have  four  wives;  if  he  married  a  fifth  the  marriage  would  be 
annulled  by  a  judge  on  the  application  of  the  woman.  Mahom- 
medans have  a  table  of  prohibited  degrees  within  which  parties 
cannot  marry  not  very  dissimilar  to  that  in  force  in  Great 
Britain,  Nor  can  a  man  be  married  at  the  same  time  to  two 
women  nearly  related  to  each  other,  as  to  two  sisters.  It  is  also 
considered  that  if  a  woman  take  a  child  to  nurse  she  contracts 


a  sort  of  maternity  towards  it,  and  that  if  a  boy  and  girl  are 
nursed  by  the  same  woman  they  become  brother  and  sister,  and, 
in  a  general  way,  it  is  said  "  that  whatever  is  prohibited  in 
consanguinity  is  prohibited  in  fosterage";  but  it  is  doubtful 
whether  the  law  goes  so  far.  The  widow,  or  a  divorced  woman, 
is  not  allowed  to  marry  again  during  her  iddui.  This  is  a  period 
of  chastity  which  a  woman  is  bound  to  observe  in  order  to  avoid 
confusion  of  issue.  If  she  is  pregnant  it  lasts  until  the  child  is 
born;  if  not,  then  in  case  of  divorce  it  lasts  through  three 
periods  of  menstruation;  if  she  is  a  widow  it  lasts  for  four 
months  and  ten  days,  A  Mahommedan  man  cannot  marry  an 
idolatress,  but  Jews  and  Christians  are  not  thereby  excluded, 
because,  although  infidels,  they  are  not  idolatresses.  A  woman 
is  forbidden  by  Mahommedan  law  to  marry  any  one  who  is  not 
a  Mahommedan;  but  if  the  marriage  took  place  in  conformity 
with  the  Act  of  1872  it  might  be  valid,  if  it  amounted  to  a 
repudiation  by  the  woman  of  her  Mahommedanism.  It  is 
important  to  remember,  when  considering  the  validity  of  a 
Mahommedan  marriage,  that  a  disrinction  is  drawn  between 
marriages  which  are  simply  void  {balii)  and  those  which  can 
only  be  annulled  by  judidal  decision  (Jarid),  for  such  a  decision 
has  no  retrospective  efiect,  so  that  the  children  already  bora  are 
legitimate;  and  if  no  step  is  taken  to  obtain  such  a  decision 
during  the  existence  of  the  marriage,  it  cannot  be  questioned 
afterwards.  What  marriages  are  absolutely  void,  and  what  are 
only  capable  of  being  declared  void,  is  not  very  clearly  settled, 
but  the  evident  leaning  of  Mahommedan  law  is  against  absolute 
invalidity,  and  there  is  strong  authority  for  the  opinion  that  no 
marriages  are  absolutely  void  except  a  marriage  by  a  woman 
who  has  a  husband  living  and  such  as  are  declared  to  be  in- 


A  Mahommedan  has  the  absolute  right  to  divorce  his  wife 
whenever  he  pleases  without  assigning  any  reason  whatever 
for  doing  so.  There  are,  however,  very  strong  social  oir^,^ 
reasons  which  have  considerable  influence  in  restraining 
the  arbitrary  exercise  of  the  power.  The  power  to  divorce 
remains  notwithstanding  any  formal  promise  by  the  husband 
not  to  exercise  it,  and  it  is  even  said  that  a  divorce  pronounced 
in  a  state  of  intoxication,  or  by  a  slip  of  the  tongue,  or  under 
coercion,  is  valid.  The  divorce  can,  however,  be  revoked  by  the 
husband,  but  not  after  it  has  been  three  times  pronounced, 
or  after  the  iddul  has  been  passed  by  the  woman.  Nor  can  the 
husband  remarry  his  divorced  wife  unless  she  has  been  again 
married,  and  has  been  again  divorced  or  become  a  widow,  and 
the  intermediate  marriage  must  have  been  consummated. 
The  power  to  divorce  a  wife  may  be  entrusted  by  the  husband 
to  an  agent  acting  on  his  behalf,  and  this  contrivance  is  some- 
times made  use  of  to  enable  a  woman's  friends  to  rid  her  of  her 
husband  if  he  ill-treats  her.  The  husband  may  even  empower 
the  wife  to  divorce  herself.  If  the  husband  or  the  wife  should 
happen  to  die  whibt  the  divorce  is  still  revocable,  he  or  she 
will  inherit;  and  even  a  triple  repudiation  pronounced  during 
"  sickness,"  that  is  death-sickness,  will  not  deprive  the  woman 
of  her  inheritance  if  the  iddut  has  not  been  passed.  Of  course 
there  is  nothing  to  prevent  the  husband  and  the  wife  from 
agreeing  to  a  divorce,  and  to  the  terms  on  which  it  is  to  take 
place,  andsuchanarrangementisverycommon.  Thetreatment 
of  the  wife  by  the  husband  is  not  a  ground  upon  which  the 
marriage  can  be  dissolved,  but  the  impotence  of  the  husband 
is  a  ground  of  dissolution.  The  courts  in  India  consider  that 
they  have  the  power  under  Mahommedan  law  to  grant  a  decree 
for  the  restitution  of  conjugal  rights. 

Dower  in  Mahommedan  law  is  in  the  nature  of  a  gift  from  the 
husband  to  the  wife  on  the  marriage,  like  the  donalio  propter 
nitptias  of  the  Roman  law,  or  the  morgengabe  of  oowr 
Teutonic  nations.  It  may  be  either  "  prompt,"  that 
is,  payable  at  once,  or  the  payment  of  it  may  be  deferred,  or 
it  may  be  partly  the  one  and  partly  the  other.  The  amount  of 
the  dower  and  the  time  of  payment  ought  to  be  settled  by 
agreement  before  the  marriage  takes  place;  if  this  is  not  done 
there  is  some  trouble  in  ascertaining  the  rights  of  the  parties. 
It  seems  clear  that  a  woman  is  entitled  as  a  matter  of  right  to 
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what  is  called  a  "  proper  "  dower.  If  the  dower  is  payable  at 
once  the  woman  may,  before  consummation,  refuse  herself 
to  her  husband  unless  it  is  paid;  whether  she  can  do  so  after 
consumidation  is  doubtful.  If  the  husband  capriciously  re- 
pudiates  the  wife  before  consummation,  or  the  wife  before 
consummation  repudiates  the  husband  for  his  misconduct, 
then  half  the  dower  agreed  on  must  be  paid.  If  it  is  her  mis- 
conduct which  has  caused  the  repudiation,  she  is  not  entitled 
to  anything.  Deferred  dower  becomes  payable  on  the  dissolution 
of  the  marriage  either  by  death  or  by  divorce.  Probably  a 
judge,  when  called  upon  to  dissolve  or  annul  a  marriage,  could 
make  reasonable  stipulations  as  to  the  dower.  The  dower  is 
the  wife's  own  property,  and,  as  the  wife  is  entirely  independent 
of  the  husband  in  regard  to  her  property,  she  can  sue  him  or 
bis  representatives  for  the  dower  Uke  any  other  creditor.  Mahom- 
medans  generally  before  marriage  enter  into  a  formal  contract 
which  regulates  not  only  the  dower,  but  various  other  matters 
under  the  control  of  the  parties,  such  as  the  visits  the  wife  is 
to  pay  or  receive,  the  amount  of  liberty  which  she  is  to  have 
and  so  forth. 

The  tight  of  pre-emption  under  Mahommedan  law  is  the 
right  of  a  third  person,  in  certain  circumstances,  to  step  in  and 
^^  take  the  place  of  a  buyer,  at  the  same  price  and  on 

g^potm.  '■^^  same  conditions  as  the  buyer  has  purchased. 
It  applies  only  to  the  purchase  of  real  property,  and 
it  can  only  be  exercised  upon  one  of  the  three  following  grounds: 
(i)  That  the  claimant  is  owner  of  property  contiguous  to  that 
sold;  (3)  that  he  is  a  co-sharer  in  the  property  of  which  ashare 
is  being  sold;  (3)  that  he  is  a  participator  in  some  right  over 
the  property,  such,  for  example,  as  a  right  of  way  over  it.  The 
claimant  must  announce  his  daim  as  soon  as  he  hears  of  the  sale, 
and  he  must  follow  up  this  announcement  by  a  further  claim 
in  the  presence  of  witnesses  and  of  the  seller,  or,  if  possession 
has  been  transferred,  of  the  buyer. 

Mahommedan  law,  so  far  as  it  is  administered  by  the  courts 
of  British  India  for  Sutmites  of  the  Hanafite  school — that  is, 
for  the  great  bulk  of  Mahommedans — has  attained  a  fair  degree 
of  precision,  owing  to  the  care  bestowed  on  their  decisions  by 
the  judges  of  those  courts,  and  the  assistance  derived  from 
Mahommedan  lawyers.  But  much  difficulty  is  experienced 
as  soon  as  we  come  to  deal  with  Mahommedans  of  any  other 
description.  No  doubt  in  India  any  dearly-established  custom 
prevalent  ainongst  a  wdl-defined  body  of  persons  would  be 
recognized,  or  any  rule  of  law  founded  upon  te«s  which  they 
accepted  as  authoritative.  But  it  b  not  always  easy  to  deter- 
mine when  these  conditions  have  been  satisfied.  And  to  allow 
Mahommedans  to  set  up  a  standard  of  rights  and  duties  difierent 
from  that  of  the  bulk  of  their  correligionists  without  this  proof 
would  lead  not  only  to  confusion  but  injustice.  There  is  the 
further  difficidty  that  Mahommedan  law,  as  applied  to  any 
Mahommedans  except  those  of  the  Hanafite  school,  has  as  yet 
been  comparatively  little  studied  by  modem  lawyers,  so  that 
^^..  very  little  that  is  certain  can  be  said  about  it.     There 

Syttam.  **'  however,  a  considerable  body  of  Shiites  in  India 
whoselegal  system  undoubtedly  differs  in  some  material 
particulars  from  that  of  the  Sunnites.  The  Mahommedans 
of  Oudh  are  generally  Shiites,  and  Shiah  families,  mostly  of 
Persian  descent,  are  to  be  found  in  other  parts  of  India.  The 
following  points  seem  clear.  A  marriage  which  the  parties 
agree  shall  last  for  a  fixed  time,  even  for  a  few  hours  only,  is  a 
valid  marriage,  and  at  the  expiration  of  the  time  agreed  on  the 
marriage  ceases  to  exist.  The  relatives  of  the  deceased,  whether 
male  or  female,  and  whether  tradng  their  connexion  through 
males  or  females,  may  be  sharers  or  residuaries.  Both  as  sharers 
and  residuaries  the  children  can  daim  to  take  the  place  of  their 
parents  in  the  succession  upon  the  principle  of  what  we  call 
representation.  If  there  are  parents  or  descendants  of  the 
deceased,  and  the  sharers  do  not  eithaust  the  property,  the 
surplus  is  distributed  amongst  the  sharers  of  that  dass  in  pro- 
portion to  their  shares.  If  the  property  is  not  sufficient  to  pay 
in  full  the  shares  of  all  the  sharers,  the  shares  do  not  abate 
rateably;  e.%.  as  between  daughters  and  the  parents,  or  the 


husband,  or  the  wife 
made  from  the  daughte 


F  the  deceased  the  vrtiole  deduction  is 
s'  share. 
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INDIAN  MUTINY,  THE.  the  great  revolt  of  the  Bengal  native 
army  in  1857,  which  led  to  the  transference  of  Indian  government 
from  the  East  India  company  to  the  crown  in  1858.  The 
mediate  cause  of  the  Mutiny  was  the  great  disproportion  between 
the  numbers  of  British  and  native  troops  in  India,  which  gave 
the  sepoys  an  exaggerated  notion  of  their  power;  its  immediate 
causes  were  a  series  of  drcumstances  which  promoted  active 
discontent  with  British  rule. 

During  the  century  which  elapsed  between  the  victory  of 
Plassey  and  the  outbreak  at  Meerut,  the  East  India  company 
relied  mainly  on  native  troops  with  a  stifiening  of  fn„tHc- 
British  soldiers — espedaUy  artillery — for  the  successful  ooa  im  it» 
conduct  of  its  wars.  The  warlike  Hindu  and  Mahom-  Nxiin 
medan  races  supplied  excellent  fighting  material,  when  '*'"'■ 
led  by  British  officers,  and  the  sepoy  army  took  a  distinguished 
part  in  every  Indian  battle,  from  Assaye  to  Gujarat.  At  the 
close  of  Lord  Dalbousie's  administration  (1856}  British  India 
was  held  by  some  233,ocx3  native  and  some  45,000  British  troops 
— roughly  a  proportion  of  5  to  i.  It  was  already  dear  to  some 
of  the  men  who  knew  India  best  that  this  was  a  daitgerous  state 
ofthings,  though  when  the  Mutiny  broke  out  the  relative  numbers 
were  257,000  native  to  36,000  British  soldiers.  It  had  long  been 
a  fundamental  principle  of  Indian  government  that  the  sepoy 
would  always  be  true  to  his  salt — knowing,  as  Macaulay  wrote 
in  1840,  that  there  was  not  another  state  in  India  which  would 
not,  in  spite  of  the  most  solemn  promises,  leave  him  to  die 
of  hunger  in  a  ditch  as  soon  as  he  had  ceased  to  be  useful.  But 
the  history  of  the  sepoy  army  might  have  shown  that  this  was 
an  over-estimate  of  its  loyalty.  As  early  as  1764  it  was  necessary 
to  stamp  out  mutiny  by  blowing  thirty  sepoys  away  from  guns. 
In  1806  the  family  of  Tippoo  Sultan  produced  a  dangerous 
mutiny  at  Vellore,  which  was  nipped  in  the  bud  by  the  prompt 
action  of  Gillespie  and  his  dragoons.  In  1824  the  47th  Bengal 
infantry  refused  to  march  when  it  was  ordered  for  service  in 
Burma,  and  after  being  dedmated  by  British  artillery  was 
struck  out  of  the  army  list.  In  1844,  after  the  disasters  of  the 
Afghan  war  had  shaken  the  prestige  of  British  arms  is  India, 
no  less  than  seven  native  regiments  broke  into  open  mutiny 
over  grievances  both  real  and  fancied;  and  this  time  the  old 
stem  measures  were  not  adopted  to  stamp  out  military  dis- 
obedience. Lord  Ellenborough  often  said  that  a  general  mutiny 
of  the  native  army  was  the  only  real  danger  with  which  the 
British  empire  in  India  was  threatened,  and  his  warning  was 
solemnly  repeated  by  Sir  Charles  Napier.  A  still  more  expUcit 
warning  was  uttered  by  General  Jacob,  who  dedared  in  1853 
that  the  normal  state  of  the  Bengal  army  was  a  state  of  mutiny, 
and  wrote  to  The  Times  as  follows:  "  There  is  more  danger 
to  our  Indian  empire  from  the  state  of  the  Bengal  army,  from 
the  feeling  which  there  exists  between  the  native  and  the  Euro- 
pean, and  thence  spreads  throughout  the  length  and  breadth 
of  the  land,  than  from  all  other  causes  combined.  Let  govern- 
ment look  to  this;  it  is  a  serious  and  most  important  truth." 

The  causes  which,  in  the  middle  of  the  19th  century,  were 
thus  tending  to  sap  the  long-tried  fidelity  of  the  sepoy  army 
were  partly  military  and  partly  radal.     The  pro- 
fessional conditions  of  the  sepoy's  career,  especially      ^__^ 
in  Bengal,  were  no  longer  so  tempting  as  they  had      5J^'. 
been  in  the  first  generations  of  the  company's  rule. 
The  pay  and  privileges  of  the  sepoy  were  steadily  being  dimin- 
ished, and  the  increased  demands  made  on  the  army  by  the  great 
extension  of  the  company's  territory  were  by  no  means  grateful 
to  the  average  Bengal  sepoy.    Owing'to  the  silladar  sj-stem,  under 
which  the  Indian  sowar  provided  his  own  horse^and  provendti 
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in  return  for  a  monthly  wage,  the  Indian  cavalry  were  almost 
to  a  man  in  debt,  and  therefore  favoured  any  attempt  to  upset 
the  ensting  regime,  and  with  it  to  wipe  out  the  moneylender 
and  his  books;  and  the  general  enlistment  order  passed  in  July 
'  1856,  lor  the  purposes  of  the  war  in  Persia,  made  the  Hindu 
sepoys  afraid  of  losing  caate  by  crossing  the  sea. 

The  Indian  government  failed  to  take  sufficient  account  of 
the  social  and  reli^ous  feelings  of  their  native  soldiers,  whilst 
a  rigid  insistence  on  the  principle  of  seniority  had  greatly 
diminbhed  the  efficiency  of  the  British  regimental  officers. 
Out  of  73  mutinous  regiments,  only  four  colonels  were  found 
worthy  of  Other  commands.  At  the  same  time,  there  were 
deeper  reasons  for  discontent  with  British  rule,  which  specially 
aEFected  the  classes  from  which  the  Bengal  sepoys  were  drawn. 
Chief  among  these  was  Dalhousie's  policy  of  annexation,  which 
brought  under  British  dominioa  such  small  states  as  Satara, 
Na^ur  and  Jhansj,  and  finally  the  kingdom  of  Oudh.  The 
insistenceontJieright  of  lapse,  i.e.  the  refusal  to  allow  an  adopted 
son  to  inherit  a  native  throne,  and  the  threat  of  annexation  on 
purely  humanitarian  grounds  seriously  alarmed  the  native 
princes  of  India,  besides  creating  a  class  of  malcontents,  among 
whom  the  Nana  Sahib,  the  adopted  heir  of  the  peshwa,  made 
himself  most  infamous.  The  annexation  of  Oudh,  which  was 
the  chief  recruiting  ground  of  the  Bengal  army,  probably  caused 
wider  disaSection  in  the  ranks  of  that  army  than  any  other 
act  or  omission  of  the  government.  There  can  also  be  little 
doubt  that  the  social  reforms  of  Lord  Dalhousie  and  his  pre- 
decessors had  disturbed  men's  minds  in  Bengal.  Thus  the 
Brahmans.  were  offended  at  the  prohibition  of  suttee  and  female 
infanticide,  the  execution  of  Brahmans  for  capital  oSenccs, 
the  re-marriage  of  widows,  the  spread  of  missionary  effort 
and  the  extension  of  Western  education.  The  Mahommedaa 
zemindars  were  injured  by  the  reassessment  of  the  land  revenue, 
which  was  carried  through  in  the  interests  of  the  ryots,  and 
the  power  of  the  zemindars  was  formidable,  while  that  of  the 
ryots  was  n^gible;  though  it  must  be  remembered  that  the 
peasantry  as  a  whole  gave  no  assistance  to  the  mutineers.  To 
all  these  causes  roust  be  added—not  least  important  in  dealing 
with  orientals^the  wide^iread  feeling  since  the  Afghan  disaster 
that  the  star  of  the  company  was  in  the  descendant,  and  that 
there  was  truth  in  the  old  prophecy  that  the  British  would 
rule  in  India  for  a  bare  century  from  Plassey  (1757).  Bazaar 
rumours  of  British  reverses  in  the  Crimea  and  in  Persia  in- 
creased the  temptations  for  a  general  rising  against  the  dominant 
race. 

To  this  accumulation  of  inflammatory  materials  a  spark 
was  put  in  1857  by  an  act  of  almost  incredible  folly  on  the  part 
of  the  military  authorities  in  India.  The  introduction 
^^„^  of  the  Mim6  rifle,  with  its  greased  cartridges,  was 
,  accompanied  by  no  consideration  of  the  religious  preju- 
dices of  the  Bengal  sepoys,  to  whom,  whether  Hindus 
or  Mahommedans,  the  fat  of  cows  and  pigs  was  anathema.. 
It  was  easy  for  agitators  to  persuade  the  sepoys  that  the  new 
cartridges  were  greased  with  the  fat  of  animals  sacred  to  one 
creed  or  forbidden  to  another,  and  that  the  British  government 
was  thus  engaged  in  a  deep-laid  plot  for  forcing  them  to  become 
Christians  by  first  making  them  outcasts  from  their  own  religions. 
The  growth  of  missionary  enterprise  in  India  lent  colour  to 
this  theory,  which  was  supported  by  the  fact  that  no  precautions 
had  been  taken  to  grease  the  Indian  cartridges  with  a  neutral 
fat,  such  as  that  of  sheep  and  goats.  The  researches  of  Mr 
G.  W.  Forrest  in  the  Indian  government  records  have  shown 
that  the  sepoys'  fears  of  defilement  by  biting  the  new  cartridges 
had  a  considerable  foundation  in  fact.  At  a  court-martial 
in  1857  Colonel  Abbott,  inspector  general  of  ordnance,  gave 
evidence  that  "  the  tallow  might  or  might  not  have  contained 
the  fat  of  cows."  No  attempt,  in  fact,  had  been  made  to  exclude 
the  fat  of  cows  and  pigs,  and  apparently  no  one  had  realized 
that  a  gross  outrage  was  thus  being  perpetrated  on  the  religious 
feelings  of  both  Hindu  and  Mahommedan  sepoys.  The  low- 
caste  natives  employed  in  the  arsenals  knew  what  grease  was 
actually  being  employed,  and  taunted  the  Brahman  sepoys 


with  the  loss  of  caste  that  would  follow  their  use  of  the  new 
cartridges.  Refusals  to  accept  the  suspected  cartridges  were 
soon  heard  in  the  Bengal  army.  The  numerous  agitators  who 
had  their  own  reasons  for  fomenting  mutiny  rose  to  the  occasion, 
and  in  the  first  months  of  1857  the  greater  part  of  the  Bengal 
presidency  was  seething  with  sedition.  At  this  time  took  place 
the  mysterious  distribution  of  chapatis,  small  cakes  of  unleavened 
bread,  which  had  previously  been  known  in  connexion  with  the 
mutiny  at  Vellore  (1806).  "From  village  to  village,  from  district 
to  district,  through  hill-land  and  lowland,  the  signal— unexplained 
at  the  time,  inexpUcable  still— sped;  and  in  village  after  village, 
in  district  after  district,  the  spreading  of  the  signaJ  was  followed 
by  the  increased  excitement  of  the  people." 

The  first  signs  of  the  approaching  trouble  were  displayed  at 
the  great  military  station  of  Barrackpur,  16  m.  from  C^cutta, 
in  January  1857.  The  minds  of  the  native  regiments  quartered 
there  were  maddened  by  rumours  of  the  defilement  which  the 
new  Mini6  cartridges  would  entail  upon  them,  and  incendiary 
fires  broke  out  in  the  lines.  The  trouble  was  allayed  by  the 
tact  of  Genera]  Hearsey,  who  reported  the  incident  to  the  Indian 
government  on  the  24th  of  January.  A  fortnight  later  he  wrote, 
as  the  result  of  his  inquiries,  "  We  have  at  Barrackpur  been 
dwelling  upon  a  mine  ready  for  explosion."  At  Berbampur, 
100  m.  to  the  north,  on  the  27th  of  February,  the  19th  Bengal 
infantry  refused  on  parade  to  take  their  percussion  caps,  on  the 
ground  that  to  bite  the  new  cartridges  would  defile  them.  The 
absence  of  any  European  troops  made  it  impossible  to  deal  with 
this  act  of  mutiny  on  the  spot.  The  defaulting  re^raent  was 
marched  down  to  Barrackpur  for  punishment.  On  the  29th 
of  March,  two  days  before  its  arrival,  a  sepoy  named  Manghal 
Pandi,  from  whom  the  mutineers  afterwards  came  to  be  spoken 
of  as  "  Pandies,"  drunk  with  bhang  and  enthusiasm,  attempted 
to  provoke  a  mutiny  in  the  34tb  Bengal  infantry,  and  shot  the 
adjutant,  but  Hearsey's  personal  courage  suppressed  the  danger. 
Two  days  later  the  19th  were  publicly  disbanded,  but  no  further 
punishment  was  attempted.  This  was  partly  due  to  Lord 
Canning's  personal  inclinadon  to  temper  justice  with  mercy, 
but  partly  also  to  the  fact  that  there  was  no  adequate  European 
force  at  hand  to  execute  a  severer  sentence.  Bengal  had  been 
recklessly  depleted  of  white  troops,  and  there  was  only  one 
European  regiment  between  Calcutta  and  Dinapur,  a  distance 
of  400  m.  Caiming  sent  at  once  for  more  British  troops  from 
Burma.  Meantime  new  accounts  of  refusals  to  use  even  the  old 
cartrit^es  came  from  distant  parts  of  Hindostan,  from  Umballa 
under  the  very  eyes  of  Anson,  the  commander-in-chief,  and 
from  Lucknow,  the  capital  of  the  newly  annexed  kingdom  of 
Oudh.  Lord  Canning,  the  governor-general,  who  had  at  first 
hoped  that  he  had  only  to  deal  with  isolated  cases  of  disaffection, 
at  last  recognized  that  the  plague  was  epidemic,  and  that  only 
stem  measures  could  stay  it.  But  before  he  could  take  the 
necessary  steps,  there  reached  Calcutta  the  news  of  the  outbreak 
at  Meerut  and  the  capture  of  Delhi. 

Meerut,  2;  m.  from  Delhi,  was  an  important  military  station, 
under  the  command  of  Colonel  Archdaie  Wilson:  the  district 
was  commanded  by  General  Hewitt,  one  of  the  old 
and  inefficient  officers  whom  the  rigid  system  of  J]Jl^'^ 
seniority  had  placed  in  so  many  high  commands.  Mtnt 
At  Meerut  were  quartered,  besides  one  regiment  of 
native  cavalry  and  two  of  native  infantry,  a  strong  force  of 
British  troops,  horse,  foot  and  guns.  Nevertheless,  85  men  of 
the  native  cavalry  regiment,  driven  to  despair  by  the  persistent 
rumours  of  the  danger  to  their  caste,  refused  on  the  24th  of 
April  to  accept  their  cartridges.  For  this  offence  they  were 
condemned  to  ten  years'  imprisonment  with  hard  labour  on  the 
roads,  and  on  the  gth  of  May  they  were  publicly  stripped  of 
their  uniforms  and  marched  off  to  gaol.  The  next  day  was  a 
Sunday;  and  in  the  evening,  whilst  the  British  troops  were 
parading  for  church,  the  native  cavalry  armed  themselves, 
galloped  to  the  gaol  and  released  their  comrades.  Almost 
simultaneously  the  two  infantry  regiments  shot  down  their 
officers  and  broke  into  open  revolt.  The  badmaahes,  or  criminal 
class,  broke  forth  from  their  quarter  and  began  to  bum  ^nd 
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plunder  the  dwellings  of  the  British.  A  few  of  the  mutineers 
took  part  in  this  work;  but  the  great  majority  of  them,  fearing 
the  vengeance  of  the  British  troops,  hastened  to  move  o&, 
rather  a  mob  than  an  army,  upon  the  Delhi  road.  There  is  a 
general  agreement  that  If  a  man  like  Gillespie  or  Nicholson  had 
been  in  command  of  the  station,  the  strong  force  at  his  disposal 
would  have  enabled  him  to  strike  such  a  deadly  blow  at  the 
fleeing  mutineers  as  might  have  stamped  out  the  Mutiny.  But 
Hewitt  was  too  old  and  Wilson  was  lacking  in  initiative;  the 
opportunity  was  lost,  and  no  attempt  was  made  to  do  more 
than  clear  the  cantonments. 

So  many  of  the  chief  actors  in  the  Mutiny  on  the  native  side 
carried  their  secrets  into  dishonoured  graves  that  it  is  impossible 
to  know  exactly  what  schemes  the  household  of  the 
<»*««  •/  ktngof  Delhi  had  concerted  with  the  disaffected  sepoys. 
IMM  But  when  the  mutineers  reached  Delhi  they  were  at 
once  Joined  by  the  city  mob  and  the  king's  guards  in 
proclaiming  a  revival  of  the  Mogul  empire.  For  a  few  hours 
the  native  troops  of  the  British  garrison  awaited  the  turn  of 
events;  but  when  It  became  apparent  that  the  British  troops 
from  Mecrut  were  afraid  to  move,  there  was  a  general  flame  of 
revolt,  and  Delhi  at  once  became  the  headquarters  of  the  Mutiny- 
Moat  ot  the  British  officers  and  residents  were  massacred  then 
or  afterwards,  The  great  magazine  was  gallantly  defended  for 
A  time  by  nine  Britons  under  Lieutenant  Willoughby,  and  was 
blown  up  by  them  when  all  hope  of  relief  had  vanished.  A 
young  telegraph  clerk  sent  the  news  to  Umbolla,  continuing  to 
signal  until  he  was  cut  down  at  his  post.  Before  theauthorities 
in  Calcutta  and  Lahore  could  take  any  steps  to  deal  with  the 
long-prophcsicd  danger,  the  whole  of  the  North-West  Provinces 
were  in  revolt.  Fortunately  the  two  men  on  whom  the  chief 
responsibility  fell  in  this  great  crisis  were  equal  to  their  task. 
Canning  in  Calcutta,  John  Lawrence  in  the  Punjab,  were  men 
indeed  equal  to  any  burden;  and  the  stress  of  the  Mutiny, 
ending  once  and  for  e^-cr  the  bad  old  sj-stem  of  seniority,  brought 
to  the  front  so  many  subordinates  of  dauntless  gallantry  and 
soldierly  insight  that  a  ring  of  steel  was  rapidly  drawn  round 
the  vast  tcrriiorj-  affected.  Lawrence  saw  that  the  surest  way 
to  pTe\Tnt  the  Mutiny  from  spreading  from  the  sepoy  army  of 
Bengitl  to  the  rereml^'  conquered  fighting  races  of  the  Punjab 
was  to  hurt  the  Sikh  at  the  Hindu;  instead  of  taking  measures 
for  the  defence  of  the  Punjab,  he  acted  on  the  old  principle 
that  the  best  defence  is  attack,  and  promptly  organised  a  force 
for  the  reduction  of  Delhi,  with  the  ardent  co-operation  of  bom 
leaders  like  John  Nicholson,  Nc\-ille  Chamberlain  and  Herbert 
Edwardes.  .\nson,  the  commander-in-chief,  died  of  cholera 
before  he  had  had  a  chance  to  act  on  Lawrence's  telegram, 
"  CIuIb.  not  spades,  are  trumps."  He  was  succeeded  by  Sir 
Henr>'  Barnard  in  command  of  the  Delhi  field  force,  then 
amounting  to  about  .^ooo  British  troops  with  ii  field  guns, 
in  addi(ii>n  to  a  few  (iurkhas  and  Punjab  nati^-e  troops.  The 
Wyalty  of  the  independent  Sikh  chiefs,  headed  by  Patiala.  and 
the  stem  measures  which  had  Iteen  taken  with  the  septQ*  regiments 
enabled  Ijiwrence  to  reinforce  this  liuie  army  with  ewry 
a\'ailahle  man  and  gun  fiom  the  Punjab,  in  addition  to  Sikh 
and  Palhan  levies.  t(  was  to  the  insight  of  Lawrence  and  the 
sftlendkl  organization  of  (he  Punjab  pnj\-ince — the  spoilt  child 
trf  the  Indian  government,  as  it  had  been  oillod  in  allusion  to 
the  <i'ust«>m  of  setHlii^g  thither  the  best  of  the  Indian  olbcials 
and  siildicTs— that  the  reviuciion  of  Delhi  and  the  Gmitaiion 
of  the  outbreak  were  due.  Meanrime  Canning  was  mantv.Uy 
pl.tying  his  part  at  Caloutui.  In  the  hour  of  danger  he  was  un- 
di*ma\\\l.  .v<  in  the  hour  i^  \nctoij'  he  was  just  and  merciful. 
HctolepraphM  !\^f  r.I;c:"s  (tvm  e\-et>-  airaibble  quar.er.  fortunateh- 
be'i'.R  able  to  d;\Tri  the  troops  ihen  on  their  way  to  Chirj. 
The  narivT  arr.^ics  .M'  Bombay  and  M.idras  remained  loyal,  and 
the  former  in  (VAr.icul.^r  —thanks  to  Lord  Elphinstore — furr.ished 
vaUi.iMe  rrinfor.fmcnis,  :?ir  Colir,  Canipholl.  a  ve:eran  soUi^er 
wV>se  lautvU  had  been  »\tn  in  many  hai:l<*  frorr.  :be  Per,:r.s-.;la 
to  the  CrnwA.  was  desivit«"he\l  tivmi  FT;i;l*"d  to  i.'ike  conmaTKl 
of  the  arr.-.v  in  India  Bu:  ever,  before  he  cou'.:  aTT-"ve.  the  out- 
sr:v,\d  oi  :be  M;:;"."y  V.i.1  alir-i.^y  Kvr.  c>:.vkei  by  ;re  ?,-.":.r.:r>-  I 


and  skill  of  a  mere  handful  of  Britons  and  tbeit  faithful  native 
allies. 

Canning  and  Lawrence,  at  opposite  ends  of  the  disaffected 
districts,  alike  perceived  that  Delhi  was  the  centre  of  peril,  and 
that  all  other  considerations  must  be  subordinated  to 
striking  a  decisive  blow  at  that  historic  city.  Both  shg»or 
flung  to  the  winds  the  European  rules  of  warfare,  ogai. 
which  highly  trained  officers  like  Wilson  bad  allowed 
to  hamper  their  movements.  "  Make  as  short  work  as  possible 
of  the  rebels,"  wrote  Canning.  "  Where  have  we  failed  when 
we  acted  vigorously?"  asked  Lawrence.  Though  the  nominal 
commanders  of  the  army  which  captured  Delhi  were  in  turn 
Barnard,  Reed  and  Wilson,  the  policy  thus  stated  by  Canning 
and  Lawrence  was  really  carried  out  by  their  subordinates — 
Baird  Smith,  Nicholson  and  Chamberlain.  The  Meerut  troops, 
at  last  roused  from  their  inaction,  joined  Barnard  on  the  7th  of 
June,  after  a  successful  a£fair  with  the  mutineers,  and  the  next 
day  the  action  of  Badli-ki-Serai  enabled  the  British  force  to 
occupy  the  famous  Ridge,  which  they  never  abandoned  tiU 
the  final  assault.  At  first  the  British  troops,  outnumbered  by 
more  than  three  to  one  by  the  mutinous  regiments  alone,  were 
rather  besieged  than  besiegers.  Baird  Smith  indeed  urged  an 
immediate  assault  upon  Delhi,  on  the  ground  that  audacity 
is  the  best  policy  in  Indian  warfare;  but  it  was  not  until  the 
arrival  of  Nicholson  on  the  7th  of  August  with  the  last  Punjab 
reinforcements  that  the  force  was  strong  enough,  in  the  opinion 
of  its  commander,  to  take  offensive  action.  On  the  14th  of 
September,  after  three  days  of  artillery  preparation,  the  assault 
was  delivered,  under  Nicholson's  leadership.  Two  practicable 
breaches  had  been  made  by  the  si^e  guns,  and  a  party  of 
en^neers  under  Home  and  Salkeld  blew  in  the  Kashmir  gate. 
Theassault  was  successful,  insofar  as  a  firm  lodgment  was  made 
in  the  dty,  though  the  loss  of  Nicholson  was  a  heavy  price  to 
pay  for  this  success.  Wilson  actually  thou^t  of  retreating; 
but  Baird  Smith  and  Chamberlain  insisted  on  perseverance, 
and  the  dty  was  captured  after  six  days'  hard  fighting.  The 
mutineers  were  completely  cowed;  the  king  of  Ddbi  was  taken 
and  reserved  for  trial;  and  his  s<his  were  shot  by  Catain  Hodson, 
after  unconditional  surrender,  an  act  which  has  since  been  the 
theroe  of  much  reprobation,  but  which  commeitded  itself  at  tbe 
time  to  Hodson's  comrades  as  wise  and  justifiaUe.  The  siege 
of  Delhi,  which  was  the  turning-point  of  tbe  Mutiny,  had  lasted 
for  more  than  three  months,  during  which  thirty  minor  actions 
bad  been  fought  in  tbe  almost  intolerable  heat  of  the  Indian 
midsummn'. 

The  stem  determinad<Hi  of  the  British  troops,  which  akme 
made  possiUe  the  reduction  <A  Delhi  with  so  inadequate  a  force, 
was  intensided.  if  poedble,  by  the  ghastly  story  (rf  ■_-. 
Cawnpore.  That  important  military  station,  lying  ^„  ^ 
on  the  Ganges  on  tbe  confines  of  Oudb,  was  under  fi  mfiii 
the  command  ot  Sir  Hugji  Wbeder.  an  old  but  still 
efficient  and  experienced  officer.  It  was  garrisoaed  by  about 
3000  native  troops,  with  a  mere  handful  of  white  sddieis.  When 
the  news  of  tbe  Meerut  oottweak  readied  Wheeler,  who  bad 
already  noted  ntany  s>-mptoms  of  disaffecttoa  in  hb  own  starioo. 
be  was  placed  in  a  very  difficult  position.  Under  his  care  was 
a  large  body  of  non-combatants — wxHDcn  and  children  in  great 
numbers  among  them.  To  occupy  the  one  defensible  position 
in  the  station,  tbe  magarine  by  the  river  with  its  vast  DiiUtary 
stores  and  its  substantial  masonry  walls,  would  hare  involved 
steps  which  Wheder  regarded  as  certain  to  ptM3[Htaie  an  out- 
break. It  was  then  thought  that,  if  the  sepoys  mutinied,  ihey 
would  march  off  to  Delhi,  and  n~heeler  contented  himself  by 
throwing  up  a  rude  entrenchment  round  the  hospiial  barracks, 
where  he  thought  that  tbe  Europeans  would  be  safe  during  the 
first  tumult  of  a  rising.  All  mi|;ht  have  fallen  out  as  he  az^iid- 
pated.  had  it  ikm  been  that  the  Nana  Sahib,  the  adopted  heir 
of  the  b:e  peshwa.  was  raiah  of  Biihur  in  ihe  neigh ixKirbood. 
This  yoor.g  Mahratia.  since  known  to  universal  eierraiion  as 
the  arch-viIiaiT5  of  the  Mutiny,  was  secretly  burning  wi;h  a  srnse 
of  i-}-r>"  re,-e:ve3  fvoni  the  India:)  po\ierEineci.  He  wjs  also 
arr.b:;:ou5:  a- J  i-hea.  on  tbe  ith  m  June,  the  Caw^poi*  ir^irriMa 
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broke  into  open  mutiny,  he  prevailed  on  them  to  stay  and  help 
him  to  carve  a.  new  kingdom  out  of  the  company's  territory, 
Instead  of  throwing  in  their  lot  with  the  Delhi  empire.  From 
the  6th  to  the  37th  of  June  the  handful  of  British  soldiers,  who 
composed  the  garrison  of  a  fortification  that  could  not  have 
resisted  a  serious  assault  for  a  single  hour,  held  out  with  the 
greatest  gallantry  in  hope  of  relief.  When  this  hope  had  died 
away,  they  surrendered  to  the  Nana  on  his  solemn  promise 
that  all  their  lives  should  be  spared  and  that  they  should  have  a 
safe  conduct  to  Allahabad.  The  Nana,  partly  urged  by  his  native 
cruelty,  partly,  no  doubt,  by  the  wish  to  commit  his  followers 
beyond  all  possibihty  of  composition,  massacred  the  entire 
garrison  in  the  boats  which  should  have  taken  it  down  the  river, 
reserving  only  some  two  hundred  women  and  children  for  a 
later  death.  These  poor  victims  were  confined  in  a  house  known 
as  the  Bibigarh.  On  the  isth  of  July,  when  Havelock's  avenging 
army  was  within  a  march  of  Cawnpore,  they  were  all  hacked 
to  death  and  their  bodies — some  still  faintly  breathing — were 
thrown  down  the  adjacent  well  which  is  to-day  one  of  the  most 
famous  monuments  of  British  rule  in  India.  No  single  act  of 
the  Mutiny  elicited  such  a  storm  of  fierce  anger  among  the 
British,  both  those  who  were  fighting  in  India  and  those  who 
supported  them  at  home;  for  none  was  a  more  terrible  vengeance 
taken,  though  the  Nana  himself  escaped  from  his  pursuers. 

Meanwhile  Lucknow,  the  capital  of  Oudh,  was  the  scene  of 
a  historic  defence.     It   was  the   headquarters  of  Sir  Henry 

Lawrence,  one  of  the  most  far-seeing  of  Indian  states- 
J*f  .  men,  who  was  well  aware  of  the  mutinous  state  of 
Luckaow    ^^^  native  army.     On  the  i8th  of  April  he  warned 

Lord  Canning  of  some  manifestations  of  discontent,  and 
asked  permission  to  transfer  certain  mutinous  corps  to  another 
province.  On  the  rst  of  May  the  7th  Oudh  infantry  refused 
to  bite  the  cartridge,  but  on  the  3rd  they  were  disarmed  by 
other  regiments.  When  the  news  of  the  outbreak  at  Meerut 
reached  Lucknow,  Sir  Henry  Lawrence  recognized  the  gravity 
of  the  crisis  and  summoned  from  their  homes  two  bodies  of 
pensioners,  one  of  sepoys  and  one  of  artillerymen,  to  whose 
loyalty,  and  to  that  of  the  Sikh  sepoys,  the  successful  defence 
of  the  residency  was  largely  due.  This  position  was  immediately 
fortified.  On. the  30th  of  May  the  native  troops  broke  into 
mutiny.  On  the  4th  of  June  there  was  a  mutiny  at  Sitapur, 
a  large  and  important  station  51  m.  from  Lucknow.  This  was 
followed  by  another  at  Fyzabad,  one  of  the  most  important 
cities  in  the  province,  and  outbreaks  at  Daryabad,  Sullanpur 
and  Salon.  Thus  in  the  course  of  ten  days  English  authority 
in  Oudh  practically  vanished.  On  the  30th  of  June  Sir  Henry 
Lawrence  ordered  a  reconnaissance  in  force  from  Lucknow, 
which  met  the  enemy  at  Chinhat;  but  the  native  sepoys  and 
artillerymen  turned  traitors,  and  Sir  Henry  was  forced  to  retreat 
to  the  residency,  where  the  siege  now  began.  The  first  attack 
was  repulsed  on  the  ist  of  July,  when  the  separate  position 
of  the  Machchhi  Bhawan  was  evacuated,  and  all  the  troops 
concentrated  in  the  residency.  The  entrenchments  surrounding 
this  building  covered  some  60  acres  of  ground,  and  included 
a  number  of  detached  houses  and  buildings,  knit  together  by 
ditches  and  stockades.  In  a  military  sense  the  position  was 
'  indefensible.  The  garrison  consisted  of  1720  fighting  men,  of 
whom  712  were  native  troops,  T53  civilian  volunteers,  and 
the  remainder  were  Britisb  officers  and  men.  This  small  force 
had  to  defend  1280  non-combatants.  At  the  very  beginning 
of  the  siege  Sir  Henry  Lawrence  was  fatally  wounded  by  a  shell, 
and  died  on  the  4th  of  July,  thus  depriving  the  defence  of 
its  guiding  spirit.  The  command  then  developed  upon  General 
Inglis,  who  met  the  incessant  attacks  of  the  enemy  with  counter- 
sorties.  On  the  2ist  of  July  news  was  received  that  General 
Havelock  was  advancing,  had  defeated  the  Nana,  and  was  master 
of  Cawnpore;  but  it  was  still  more  than  two  months  before 
even  the  first  relief  of  Lucknow  was  achieved.  During  those 
two  months  every  device  was  employed,  by  direct  assault  and 
by  mining  operations,  to  reduce  the  garrison,  who  held  out 
nobly,  meeting  assault  with  sortie  and  mine  with  counter- 
mine.    But  the  loyalty  of  the  native  troops  began  to  waver 
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as  the  weeks  dragged  by  and  no  sign  of  relief  appeared.  On  the 
jjrd  of  September,  however,  the  sound  of  distant  guns  in  the 
direction  of  Cawnpore  was  heard,  and  on  the  asth  General 
Havelock's  relieving  force  entered  Lucknow.  During  the  87 
days  of  the  siege  the  strength  of  the  garrison  had  diminished 
to  982,  and  many  of  these  were  sick  and  wounded.  Against 
these  were  arrayed  six  thousand  trained  soldiers  and  a  vast 
host  of  undisciplined  rabble.  For  nearly  three  months  their 
heavy  guns  and  musketry  had  poured  an  unceasing  fire  into 
the  residency  entrenchment  from  a  distance  of  only  50  yds. 
During  the  whole  time  the  British  flag  flew  defiantly  on  the  roof 
of  the  residency.  The  history  of  the  world's  sieges  contains 
no  more  brilhant  episode. 

On  the  5th  of  June  the  troops  at  Benares  mutinied,  but  were 
disarmed  by  Neill;  and  on  the  6th  of  June  the  6th  native 
infantry  at  Allahabad  mutinied  and  shot  down  their  __ 
officers,  but  the  fort  was  held  until  the  arrival  of  y*T^  . 
Neill,  who  promptly  restored  order.  On  the  30th  of  i,MetM»w, 
June  Sir  Henry  Havelock,  who  had  been  appointed 
to  the  command  of  the  relieving  column,  arrived  at  Allahabad 
from  Calcutta,  and  on  the  7th  of  July  he  set  out  for  the  relief 
of  Lucknow.  His  force  consisted  of  some  two  thousand  men 
all  told,  of  whom  three-quarters  were  British,  On  the  12th  of 
July  he  fought  the  action  of  Fatehpur,  and  gained  his  first 
victory,  though  the  irregular  cavalry  misbehaved  and  were 
subsequently  disarmed.  On  the  15th  the  village  of  Aong  was 
captured,  and  on  the  i6th  the  Nana's  force  was  utterly  shattered 
in  the  battle  of  Cawnpore.  In  nine  days  Havelock  had  marched 
126  m,  and  fought  three  general  actions  under  a  broiling  sun 
in  the  hottest  season  of  the  year;  but  the  women  and  children 
whom  it  had  been  his  object  to  save  had  already  been  massacred. 
Leaving  Neill  in  command  at  Cawnpore,  Havelock  started  out- 
again  on  the  agth  of  July  with  ten  light  guns  and  1 500  men  in  the 
desperate  attempt  to  relieve  Lucknow,  which  was  53  m.  away. 
On  the  29th  he  gained  two  victories  at  Unao  and  Busherut- 
gunge,  but  considering  himself  too  weak  to  advance,  he  fell 
back  two  marches  upon  Mangalwar.  This  decision  was  badly 
received  by  his  troops,  who  were  burning  to  avenge  their  country- 
women, and  by  General  Neill,  whom  Havelock  was  obliged  to 
reprimand  for  insubordination.  Being  slightly  reinforced,  he 
advanced  on  the  5th  of  August,  and  again  turned  the  enemy 
out  of  Busberutgunge,  but  was  again  obhged  by  cholera  to 
retreat  to  Mangalwar;  and  on  receipt  of  news  from  Neill  that 
the  enemy  were  assembling  at  Bithur,  he  returned  to  Cawnpore, 
and  abandoned  for  the  time  the  attempt  to  relieve  Lucknow, 
On  the  i6th  of  August  he  defeated  the  mutineers  at  Bithur, 
At  this  point  General  Havelock  was  joined  by  Sir  James  Outram, 
who]would  have  superseded  blm  in  thecommand  had  not  Outram 
himself,  with  unequalled  generosity,  proposed  to  accompany 
Havelock  only  in  his  dvil  capacity  as  chief  commissioner  of 
Oudh  and  to  serve  under  him  as  a  volunteer.  On  the  2rst  of 
September  Havelock  started  on  his  second  attempt  to  relieve 
Lucknow,  and  won  the  victory  of  Mangalwar.  On  the  23rd 
another  victory  was  gained  at  Alam  Bagh,  and  news  reached  the 
force  of  the  fall  of  Delhi.  From  Alam  Bagh  there  were  four 
possible  routes  of  advance  to  the  residency,  and  Outram  con- 
sidered that  the  route  chosen  by  Havelock,  lying  through  the 
streets  of  Lucknow,  involved  unnecessary  losses  to  the  troops. 
Neill  was  killed  in  the  streets,  and  the  little  force  lost  in  all 
535  officers  and  men;  but  on  the  26th  of  September  it  entered 
the  residency,  and  the  first  relief  of  Lucknow  was  accomplished. 

But  the  two  thousand  men  who  had  thus  entered  the  residency 
entrenchment  under  Havelock  and  Outram,  though  sufficient 
to  reinforce  the  garrison  and  save  it  from  destruction, 
were  not  strong  enough  to  cut  their  way  back  to  safety,  ^^^fg/ 
hampered  with  the  women  and  children  and  wounded,  i,uckaatr. 
amounting  to  1500  souls,  and  the  siege  now  recom- 
menced upon  a  larger  scale.  Havelock's  task,  however,  was 
accomplished,  and  Outram  now  took  command  of  the  residency, 
A  detachment  had  been  left  in  the  Alam  Bagh,  which  was  short 
of  provisions;  some  attempts  were  made  to  open  up  com- 
munication with  it,  but  without  success.    Subsequently  it  was 
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reinforced  from  Cawnpore.  Upon  the  fall  of  Delhi  the  troops 
before  that  city  were  freed  for  the  operations  in  Oudb,  and  on 
the  24th  of  September  a  column  of  2790  men  under  Colonel 
Greathed  left  Delhi.  On  the  2gth  a  successful  action  was  fought 
at  Bulandshahr,  and  on  the  loth  of  October  the  column  reached 
Agra.  Here  they  were  surprised  by  the  enemy,  but  drove  them 
off  with  considerable  loss.  On  the  14th  of  October  the  column 
left  Agra  under  Colonel  Hope  Grant,  and  on  the  36th  reached 
Cawnpore,  where  news  was  received  that  the  commander-in- 
chief  was  coming  to  take  command  of  the  operations.  Sir 
Colin  Campbell  had  been  sent  out  from  England  to  suppress 
the  Mutiny,  and  bad  assumed  command  of  the  Indian  army 
on  the  I7tii  of  August,  but  could  not  immediately  proceed  to 
the  front.  It  was  his  first  task  to  reorganize  the  administrative 
and  transport  departments;  only  on  the  37th  of  October  did 
he  leave  Calcutta.  On  the  3rd  of  November  he  reached  Cawn- 
pore, and  on  the  isthmarcbed  upon Lucknow  under  the  guidance 
of  Thomas  Henry  Kavanagh,  who  had  made  his  way  from  the 
residency  disguised  as  a  native  for  that  purpose.  Campbell 
had  with  him  4500  men  with  whom  to  raise  a  siege  maintained 
by  60,000  trained  soldiers  occupying  strong  positions.  On 
the  I3th  of  November  the  force  reached  the  Alam  Bagh,  and  on 
the  14th  advanced  upon  Lucknow,  proceeding  on  tbis  occasion 
across  the  open  plain  by  the  Dilkusha  and  MartiniSre  instead 
of  through  the  narrow  and  tonuous  streets  of  Lucknow.  On 
the  i6th  the  Sikandra  Bagh  was  stormed;  on  the  following 
day  Campbell  joined  hands  with  Outram  and  Havelock,  and  the 
relief  of  Lucknow  was  finally  accomplished. 

Sir  Colin  Campbell  now  decided  to  withdraw  the  garrison  and 
women  and  children  from  the  residency,  and  to  hold  Lucknow  by 
^^^  a  strong  division  operating  outside  the  city.  The 
^^"  residency  was  evacuated  on  the  night  of  the  22nd  of 

LM±Mmr.  November;  but  the  success  of  the  operations  was 
marred  by  the  death  of  Havelock.  On  his  return  to 
Cawnpore  Campbell  found  that  General  Windham  was  being 
attacked  at  that  place  by  the  Gwalior  contingent.  On  the  6th 
of  December  he  defeated  the  Gwalior  contingent  in  the  battle  of 
Cawnpore,  though  he  had  only  5000  men  against  the  enemy's 
25,000.  Hb  next  task  was  to  clear  his  line  of  commimications 
with  Delhi  and  the  Punjab,  and  this  he  accordingly  undenook. 
Lord  Carming  now  decided  that  the  next  step  should  be  the 
reduction  of  Lucknow,  on  the  ground  that  it,  like  Delhi,  was  a 
rallying  point  of  the  Mutiny,  and  that  its  continuance  in  the 
hands  of  the  enemy  would  mean  a  loss  of  prestige.  General 
Pranks'  column  advanced  to  Lucknow  from  the  eastern  frontier 
of  Oudb,  defeating  the  enemy  in  four  actions.  Meanwhile 
Outram  had  held  his  own  at  the  Alam  Bagh  for  over  three  months 
with  only  4000  men  against  120,000  rebels.  An  offer  of  help 
from  Nepal  had  been  accepted  in  July,  and  now  Jung  Bahadur, 
the  prime  minister  of  Nepal,  was  advancing  with  10,000  Gurkhas 
to  aid  in  the  operations  againt  Lucknow;  but  the  lateness  of  his 
arrival  delayed  the  opening  of  the  siege  until  the  2nd  of  March 
1 S58.  The  Martinidre  was  captured  on  the  9th  of  March  and  the 
Begum  Kothi  on  the  nth.  On  the  14th  the  Imambara  was 
stormed,  and  the  Kaisar  Bagh,  and  on  the  i6th  the  residency 
was  once  more  in  British  possession.  Tbeenemy  were  thoroughly 
routed,  but  Campbell  lost  the  opportunity  of  pushing  the  victory 
home  by  forbidding  Outram  to  cross  the  bridge  in  pursuit  if  he 
thought  he  would  lose  a  "  single  man,"  and  by  sending  the 
cavalry  away  from  the  environs  of  the  city  at  the  critical  moment. 
Upon  the  fall  of  Lucknow  Lord  Caiming's  Oudh  proclamation 
was  issued,  confiscating  almost  the  entire  lands  of  the  province, 
and  ensuring  only  their  lives  to  those  rebels  who  should  submit  at 
once.  Outram  considered  the  terms  of  this  proclamation 
dangerously  severe,  and  Lord  EUenborough,  president  of  the 
board  of  control,  thus  criticized  it  in  a  hasty  despatch,  the 
publication  of  which  necessitated  his  own  resignarion.  It  was 
afterwards  acknowledged  that  the  Oudh  proclamation,  inter- 
preted as  Carming  meant  it  should  be,  was  a  wise  piece  of  states- 
manship. After  the  fall  of  Lucknow  Canning  insisted  that  Sir 
Colin  Campbell  should  take  immediate  action  against  the  rebels 
in  Oudh  and  Rohilkhand,  and  a  number  of  petty  and  harassing 


operations  were  carried  out  by  detached  columns;  but  Campbell 
moved  too  slowly  to  bring  his  guerrillaopponents  to  book,  and  the 
rebellion  was  really  brought  to  a  conclusion  by  Sir  Hugh  Rose's 
brilliant  campaign  in  Central  India. 

Though  the  two  great  princes  of  Central  India,  Sindhia  and 
Holkar,  wisely  and  fortunately  remained  true  to  the  British, 
troops  belonging  to  both  of  them  joined  the  mutineers.  7^ 
The  Gwalior  contingent  of  Sindhia's  army  mutinied  in  Camttml 
the  middle  of  Jtme,  and  on  the  1st  of  July  Holkar's  ^^ 
troops  revolted  at  Indore,  and  the  resident,  Henry 
Durand,  was  forced  to  leave  the  residency.  The  rani  of  Jhansi 
also  rose  in  rebellion,  to  become  known  as  "  the  best  man  upon 
the  side  of  the  enemy."  The  rising  in  this  quarter  received  little 
attention  until  January  185S,  when  Sir  Hugh  Rose  was  given  the 
command  of  two  brigades,  to  act  in  concert  with  Sir  Colin 
Campbell,  and  he  immediately  began  a  campaign  which  for 
celerity  and  effectiveness  has  rarely  been  equalled  in  India. 
His  principle  was  to  go  straight  for  the  enemy  wherever  he  found 
him,  and  pursue  him  until  he  had  exterminated  him.  He  was 
hampered  by  none  of  that  exaggerated  respect  for  the  rebels 
which  eamed  Sir  Colin  Campbell  the  nicknameof  Old  Eliabardhar 
(Old  Take-Care) ;  but  carried  to  an  extreme  the  policy  of  audacity. 
Advancing  from  Bombay  Sir  Hugh  Rose  relieved  Saugoi  on  the 
3rd  of  February,  after  it  had  been  invested  by  the  rebels  for  up- 
wards of  seven  months.  On  the  srd  of  March  he  forced  the  pass 
of  Madanpur,  and  took  the  whole  of  the  enemy's  defences  in  rear, 
throwing  them  into  panic.  On  the  srst  he  b^an  the  siege  of 
Jhansi,  the  stronghold  of  the  mutineers  in  Central  India,  with  a 
garrison  of  11,000  men.  During  the  course  of  the  siege  Tantia 
Topi,  the  most  capable  native  leader  of  the  Mutiny,  arrived  with 
a  fresh  force  of  20,000  men,  and  threatened  the  British  camp; 
but  Sir  Hugh  Rose,  with  a  boldness  which  only  success  could 
justify,  divided  his  force,  and  while  still  maintaining  the  siege  of 
the  fort,  attacked  Tantia  Topi  with  only  1500  men  and  com- 
pletely routed  him.  This  victory  was  won  on  the  rst  of  April, 
and  two  days  later  Sir  Hugh  carried  Jhansi  by  assault.  On  the 
I  St  of  May  the  battle  of  Eunch  was  fought  and  won  in  a  tempera- 
ture of  I  ro"  in  the  shade,  many  of  the  combatants  on  both  sides 
being  struck  down  by  heat  apoplexy.  On  the  22nd  of  May  the 
battle  of  Kalpi  was  won,  though  the  Eur<q)ean  troops  were 
hampered  by  defective  ammunition  and  Sir  Hu^  himself  here 
received  his  fifth  sunstroke.  In  five  montbs  he  had  beaten  the 
enemy  in  thirteen  general  actions  and  sieges,  and  had  captured 
some  of  the  strongest  forts  in  India.  News  now  arrived  that  the 
rebel  army  under  Tantia  Topi  and  the  rani  of  Jhansi  had  attacked 
Sindhia,  whose  troope  had  gone  over  to  the  rebels  and  delivered 
Gwalior  into  their  hands.  Sir  Hugh  marched  against  Gwalior  at 
once,  captured  the  Morar  cantonments  on  the  i6th  of  June,  and 
carried  the  whole  of  the  Gwalior  positions  by  assault  on  the  igth, 
thus  restoring  his  state  to  Sindhia  within  ten  days  of  taking  the 
field.  This  was  the  crowning  stroke  of  the  Central  India  cam- 
paign, and  practically  put  an  end  to  the  Mutiny,  though  the 
work  of  stamping  out  its  embers  went  on  for  many  months,  and 
was  only  completed  with  the  capture  and  execution  of  Tantia 
Topi  in  April  1859. 

The  Indian  Mutiny  was  in  no  sense  a  natioital  rising.     The 
great  mass  of  the  people  in  the  affected  districts  either  stood   , 
neutral,  waiting  with  the  immemorial  patience  of  the 
East  to  accept  the  yoke  of  the  conqueror,  or  helped  the      ttt'ait 
British  troops  with  food  and  service,  in  many  cases      i^^ 
also  sheltering  British  fugitives  to  the  best  of  their 
ability.     The  attempt  to  throw  off  the  British  yoke  was  confined 
to  a  few  disaffected  ez-rulers  and  their  heirs,  with  their  numerous 
clansmen  and  bangers-on,  besides  the  badmashes  and  highway- 
men who  saw  their  way  to  profit  by  the  removal  of  the  British 
administration  under  which  their  peculiar  talents  found  no  safe 
outlet.     The  Bengal  native  army  was  their  tool,  which  circum- 
stances put  into  their  hands  at  the  psychological  moment  when 
British  power  seemed  to  be  at  its  lowest  point.     But  the  fighting 
races  of  the  Punjab  saw  no  reason  for  casting  in  their  lot  with  the 
mutineers,  and  the  great  majority  of  the  independent  princes 
who  had  nothing  of  which  to  complain,  like  Patiala  in  the  Punjab, 
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Holkar  and  Sindbia  in  central  India,  preserved  a  loyal  or  at  least 
an  interested  friendship.  The  Sikhs  showed  their  appreciation  of 
Lawrence's  admirable  administration  by  keeping  faith  with  their 
recent  conquerors,  and  the  Gurkhas  of  Nepal  did  yeoman  service 
for  their  fathers'  enemies.  The  lack  of  any  central  principle  or 
common  interest  was  shown  in  the  divided  counsels  and  sporadic 
action  of  the  mutineers  and  their  allies,  which  made  them  an 
easy  prey  to  the  solid  and  audacious  British  forces. 

The  chief  result  of  the  Indian  Mutiny  was  to  end  the  govern- 
ment of  India  by  the  East  India  company.    It  was  felt  that  a 

system  of  administradon  which  could  permit  such  a 
'r^"""^  catastrophe  was  no  longer  desirable.  On  the  2nd  of 
Mat^.      August  1S58  the  queen  signed  the  act  which  transferred 

the  government  of  India  to  the  crown.  On  the  ist 
of  November  Lord  Canning,  now  viceroy  of  India,  published  the 
noble  proclamation  in  which  the  change  was  announced,  and  a 
full  amnesty  was  offered  to  all  the  rebels  who  had  not  been 
leaders  in  the  revolt  or  were  not  guilty  of  the  murder  of  British 
subjects.  Even  before  the  fall  of  Delhi,  Canning  had  been 
adversely  criticized — "  Clemency  Canning  "  be  was  scornfully 
called — for  announcing  his  intention  to  discriminate  between  the 
guilt  of  various  classes  of  mutineers.  But  a  wiser  view  soon  pre- 
vailed, and  the  natives  of  India  at  large  gratefully  accepted  the 
queen's  proclamation  as  the  charter  of  their  lives  and  liberties. 


Mtdiny  (1864-1888);  k.  S.  Rait,  Lift  oj  Lord  Govgh  (1903);  Sir 
W.  Lee- Warner,  Life  of  Lord  Didkouste  (1904);  Sir  H.  Cunningham, 
Lord  Canning  ("  Rulers  of  India  "  series),  {1890) ;  Sir  OweD  Tudor 


,  Clyde  and  Slratknaim  (1S95):  Lord  Roberts.  Forty-One 
Years  in  Imtia  (1898) ;  and  Sir  Evelyn  Wood's  articlea  in  The  Tima 
in  the  autumn  of  1907. 

IHDIAH  OCEAN,  the  ocean  bounded  N.  by  India  and  Persia; 
W.  by  Arabia  and  Africa,  and  the  meridian  passing  southwards 
from  Cape  Agulhas;  and  £.  by  Farther  India,  the  Sunda  Islands, 
West  and  South  Australia,  and  the  meridian  passing  through 
South  Cape  in  Tasmania.  As  in  the  case  of  tbe  Atlantic  and 
Pacific  Oceans,  the  southern  boundary  is  taken  at  either  40°  S., 
the  line  of  separation  from  the  great  Southern  Ocean,  or,  if  the 
belt  of  this  ocean  between  the  two  meridians  named  be  included, 
at  the  Antarctic  Circle.  It  attains  its  greatest  breadth,  more 
than  6000  m.  between  the  south  points  of  Africa  and  Australia, 
and  becomes  steadily  narrower  towards  the  north,  until  it  is 
divided  by  the  Indian  peninsula  into  two  arms,  the  Arabian  Sea 
on  the  west  and  the  Bay  of  Bengal  on  the  east.  Both  branches 
meet  the  coast  of  Asia  almost  ezactlyon  the  Tropic  of  Cancer, 
but  the  Arabian  Sea  conunuoicates  with  the  Red  Sea  and  the 
Persian  Gulf  by  the  Straits  of  Bab-el-Maudeb  and  Ormuz 
respectively.  Both  of  these,  again,  extend  in  a  north-westerly 
direction  to  30°  N.  Murray  gives  the  total  area,  reckoning  to  40° 
S.  and  including  the  Red  Sea  and  Persian  Gulf,  as  17,330,550 
English  square  miles,  equivalent  to  13,043,000  geographical 
square  miles.  EArstens  gives  the  area  as  48,183,413  square 
kilometres,  or  14,001,000  geographical  sqtiare  miles;  of  these 
10,843,000  square  kilometres,  or  3, r  50,000  geographical  square 
miles,  about  33  %  of  the  whole,  lie  north  of  the  equator.  For  the 
area  from  40°  S.  to  the  Antarctic  Circle,  Murray  gives  9,372,600 
English  square  miles,  equivalent  to  7,057,568  geographical  square 
miles,  and  Karstens  24,7r8,ooo  square  kilometres,  equivalent  to 
7,r83,474  geographical  square  miles.  The  Indian  Ocean  receives 
few  large  rivers,  the  chief  being  the  Zambezi,  the  Shat-el-Arab,  the 
Indus,  the  Ganges,  the  Brahmaputra  and  the  Irawadi.  Murray 
estimates  the  total  land  area  draining  to  the  Indian  Ocean  at 
5,050,000  geographical  square  miles,  almost  the  same  as  that 
draining  to  the  Pacific.  The  annual  rainfall  draining  from  this 
area  is  estimated  at  4380  cubic  miles. 

JWte/.— Large  portions  of  the  bed  still  remain  unexplored,  but  a 
fair  knowledge  of  its  Keneral  form  has  been  gained  from  the  sound- 
inga  of  H.M.S.  "  Challenger,"  the  German  "  Gaiclle  "  Expedition, 
and  various  cable  shipe,  and  in  1898  information  was  greatly  added 
to  by  the  German  "  Valdivia  "  Expedition.  A  ridge,  less  than  aooo 
fathoms  from  the  surface^  extends  south-eastwards  from  the  Cape. 
This  ridse,  on  which  the  Crozet  Islands  and  Kerguelen  are  situated, 
is  directly  connected  with  the  submarine  plateau  of  the  Antarctic. 


From  it  the  depth  increases  north-eastwards,  and  the  greatest 
depression  is  found  in  the  angle  between  Australia  and  the  Sunda 
Islands,  where  "  Wharton  deep,"  below  the  30QO-fatbom  line, 
covers  an  area  of  nearly  50,000  sq.  m.  Immediately  to  the  north 
oE  Wharton  deep  is  the  smaller  "  Maclear  deep,"  and  the  long  narrow 
"  Jeffrej-s  deep  "  off  the  south  of  Australia  completes  the  list  <rf 
depressions  below  3000  fathoms  in  the  Indian  Ocean.     The  3000- 
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gascar,  on  which  are  the  Seychelles,  Mascareoe  Islands  and  other 
groups. 

Islands. — ^Like  the  Pacific,  the  Indian  Ocean  contains  more  islands 
in  the  western  than  in  the  eastern  half.  Towards  the  centre,  the 
Maldive,  Chagos  and  Cocos  groups  are  of  chaiacteristic  coral 
formation,  ana  coral  reefs  occur  on  most  parts  of  the  tropical  coasts. 
There  are  many  vakanic  islands,  as  Mauritius,  the  Crozet  I^ands, 
and  St  Paul's.  The  chief  continental  islands  are  Madagascar, 
Sokotra  and  Ceylon.  Kerguelen,  a  desolate  and  uninhabilea  island 
near  the  centre  of  the  Indian  Ocean  at  its  southern  border,  is  note- 
worthy as  providing  a  base  station  tor  Antarctic  «q>loration. 

DeposHs. — The  bottom  of  the  Bay  of  Bengal,  of  the  northern 
part  of  the  Arabian  Sea,  of  the  Red  Sea  and  the  Persian  Gulf,  and 
of  the  narrow  coastal  strips  on  the  east  and  west  sides  of  the  ocean, 
are  chiefly  covered  by  blue  and  green  muds.  Off  the  African  coasts 
there  are  large  deposits  of  Glauconitic  sands  and  muds  at  depths 
down  to  1000  fathoms,  and  on  banks  where  coral  formadon  occurs 
there  are  large  deposits  (A  coral  muds  and  sands.  In  the  deeper 
^rts  the  bed  of  the  ocean  is  covered  on  the  west  and  south  oy 
Globigerina  ooze  except  for  an  elongated  patch  of  red  clay  extending 
most  of  the  distance  from  Sokotra  to  the  Maldives.  Tlie  red  clay 
covers  a  nearly  square  area  in  the  eastern  part  of  the  basin  bounded 
on  two  sides  by  the  Sunda  Islands  and  the  west  coast  of  Australia, 
as  well  as  two  stripe  extending  east  and  west  from  the  southern 
margin  of  the  square  along  the  south  of  Australia  and  nearly  to 
Madagascar.  In  the  northern  portion  of  the  square,  north  and  east 
of  Wharton  deep,  the  red  clay  is  replaced  over  a  large  tract  by 
Radiolarian  ooze. 

Temperaiurt. — The  mean  temperature  of  the  surface  water  is 
over  So°  F.  in  all  parts  north  of  13"  S.,  except  in  the  north-west 
of  the  Arabian  Sea.  where  it  is  somewhat  lower.  South  of  13°  S. 
temperature  falls  uniformly  and  quickly  to  the  Southern  Ocean. 
Between  the  depths  of  100  and  1000  fathoms  temperature  is  high 
in  the  north-west,  and  in  the  south  centre  and  Bouth-weat,  and  low 
in  the  north-east,  the  type  of  distribution  remaining  substantially 
the  same.  At  1500  fathoms  temperature  has  become  very  uniform, 
ransing  between  35°  and  37°  F.,  but  still  exhilHting  the  same  type 
of  distribution,  though  in  a  very  degenerate  form. 

Salinity. — The  saltest  surface  water  is  found  in  (a)  the  Arabian 
Sea  and  (£)  along  a  belt  extending  from  West  Australia  to  South 
Africa,  the  highest  salinity  in  this  belt  occurring  at  the  Australian 
end.  South  u  the  belt  salinity  falls  quickly  as  latitude  increases, 
while  to  the  north  of  it,  in  the  monsoon  region,  the  surface  water 
is  very  fresh  off  the  African  coast  and  to  the  north-east.  Little  is 
known  with  certainty  about  the  distribution  of  salinity  in  the  depths, 
the  number  of  trustworthy  observations  available  bei:^  still  very 
small.  Probably  the  northern  and  north-eastern  region,  within  the 
monsoon  area,  contains  reladvely  fresh  water  down  to  very  con- 
siderable depths. 

CircidaHon. — North  of  the  equator  the  surface  circulation  is  under 
the  control  of  the  monsoons,  and  changes  with  them,  the  currents 
con^stiog  chiefly  of  north-east  and  south-west  drifts  in  the  open 
sea,  and  mduced  streams  ftdlowing  the  coasts.  Durii^;  the  northern 
summer  the  south-west  monsoon,  which  is  sufficiently  strong  to 
bring  navigation  practically  to  a  standstill  except  for  powmul 
steamers,  sets  up  a  strong  north-easteriy  drift  in  the  Arabian  Sea, 
and  the  water  removed  from  the  east  African  coast  is  replaced  by 
the  upwelling  of  cold  water  from  below;  this  is  one  of  the  best 
illustrations  of  this  action  extant.  Along  the  line  of  the  equator 
the  Indian  counUr-current  flows  eastwards  all  the  year  round,  acting 
as  compensation  to  the  great  Equatorial  currtnt  flowing  westwards 
between  the  parallels  of  7'  and  20°  S.  The  equatorial  current,  on 
meetii^  the  northern  extremity  of  Madagascar,  sends  a  branch 
southwards  along  the  east  coast  of  that  island,  sometimes  called  the 
Mascarent  current.  When  the  main  equatorial  current  reaches  the 
African  coast  a  minor  stream  is  sent  northwards  to  the  source  of 
the  Indian  counter-current,  but  the  discharge  is  chiefly  by  the 
Moaitnbime  current,  which  south  of  Cape  Corrientes  becomes 
the  Agiwuis  current,  one  of  the  most  powerful  stream  currents  of 
the  globe.  On  the  west  coast  of  Madagascar  and  on  the  banks  of 
the  African  coast  south  of  30°  S.,  reaction  currents  or  "  back- 
drifts  "  move  in  the  opposite  direction  along  the  flanks  »rf  the 
Agulhas  current;  these  back-drifts  are  of  great  importance  to 
nav^tton.  On  clearing  the  land  south  of  the  Cape  the  waters 
of  the  ^ulhas  current  meet  those  of  the  wesl  viind  drift  of  the 
Southern  Ocean,  and  mingle  with  them  in  such  a  manner  as  to 
produce,  by  interdigitation,  alternate  strips  of  warm  and  cold 
water,  which  are  met  with  at  great  distances  souti^west  and  » 
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of  the  Cape.  Between  South  Africa  and  Australia  the  waters 
form  a  part  of  the  great  west  wind  drift.  The  waters  of  this  drift 
are,  in  general,  of  very  low  tempcraturcj  but  it  is  remarkable  that 
the  interdigitalion  just  mentioned  continues  far  to  the  eastward, 
at  least  as  far  as  Kerguelcn.  This  fact  is  probably  due  partly  to 
the  ai'tiinl  intrusion  of  warm  water  from  the  Mascarene  current 
east  of  Madagascar,  and  partly  to  the  circumstance  that  the  different 
temperatures  of  the  waters  are  so  compensated  by  their  differences 
of  salinity  that  they  have  almost  precisely  the  same  specific  gravity 
4»  situ.  The  west  wind  drift  sends  a  stream  northwards  alone  the 
west  roast  of  Australia,  the  West  Austraiia  current,  the  homologue 
of  the  Benguela  current  in  the  South  Atlantic.  The  jmncipal  feature 
in  the  circulation  in  the  depths  of  the  Indian  Ocean  is  a  slow  movc- 
nient  of  Antarctic  water  northwards  along  the  bottom  to  take  the 
place  of  that  removed  from  the  surface  by  evaporation,  and  by 
curremi  in  the  lower  latitudes.  Little  is  known  beyond  the  bare 
fact  that  such  movement  does  take  place,  (H.  N-T).) 

INDIANOLA.  a  city  and  the  county-seat  of  Warren  county, 
lowB,  U.S.A.,  about  i8  m.  S.  by  E.  of  Des  Moines.  Pop.  (1890) 
J354;  (iQoo)  3»6i;  {1905,  state  census)  3396.  It  is  served 
by  the  Chicago,  Burlington  &  Quincy  and  the  Chicago,  Rock 
Island  &  Pacific  railways.  Indi&nola  is  the  seat  of  Simpson 
College  (coeducational,  Methodist  Episcopal,  1867),  with  a 
college  of  liberal  arts,  an  academy,  a  school  of  education,  a 
school  of  business,  a  school  of  shorthand  and  typewriting,  a 
conservatory  of  music,  a  school  of  oratory,  a  school  of  art  and 
a  military  academy.  In  1908  the  college  had  33  instructors 
and  905  students.  The  city  lies  in  a  rich  farming  region,  and 
has  a  considerable  trade  in  butter  and  eggs,  vegetables  and 
fruits,  and  in  coal,  lumber  and  live  stock  from  the  surrounding 
country.  Indianola  was  laid  out  and  was  selected  as  the  county- 
seat  in  1840.  and  building  began  in  the  foUowing  year;  it  was 
incorporated  as  a  town  in  1864,  and  was  chartered  as  a  city  of 
ihe  second  class  in  18S4. 

INDIANS,  NORTH  AMERICAN.  The  name  of  "American 
Indians  "  for  the  aborigines  of  America  had  its  origin  in  the 
TlMBMM  *'^  ^y  Columbus,  in  a  letter  (February  1493)  written 
"Amti-  soon  after  the  discoveiy  of  the  New  World,  of  the 
tV._..  „  term  Imlios  (i.e.  nativts  of  India)  for  the  hitheno 
unknown  human  beings,  some  of  whom  he  brought 
back  to  Europe  with  him.  He  belie\-ed,  as  did  the  people  of 
his  age  in  getteral,  that  the  islands  which  be  had  discovered 
by  sailing  westward  acioss  the  Atlantic  were  actually  a  part 
of  India,  a  mistaken  idea  which  later  served  to  suggest  many 
absurd  theories  of  the  origin  of  the  aborigines,  their  customs, 
languages,  culture,  &c.  From  Spanish  the  word,  with  its  in- 
correct connotation,  passed  into  French  {Imdien).  Italian  and 
t*OTtuguese  (fitdi4>),  German  {Imdkmer),  Dutch  {IndiaHe),  &c. 
When  the  Xew  World  came  to  be  known  as  America,  the  nati\-es 
received,  in  English  especiall>',  the  name  "  American  Indians," 
to  distinguish  them  from  the  "  Indians  "  <rf  south-eastern  Asia 
and  the  East  Indies.  The  af^kdlation  "  Americ&ns  "  was  for 
a  long  time  used  in  En^ish  to  designate,  not  the  European 
colonists,  but  the  aborigines,  and  when,  in  1891,  Dr  D.  G. 
Brinton  published  his  notable  monogiaph  on  the  Indians  he 
entitled  it  Tkr  Ameriram  Hiite.  rccaUing  the  early  empla>-meot 
of  the  term.  The  awkwardness  of  such  a  term  as  "  .American 
Indian."  both  hfalorically  and  linguistically,  led  Major  J.  W. 
Powell,  Ibe  founder  of  the  Bureau  <^  American  Ethmlogy.  to 
put  forward  as  a  substitute  "  .\n>eriDd,"  an  arbitrary  curtail- 
ment vhic4i  had  the  ad\-antage  of  lending  itself  easily  10 
form  words  necessarj-  and  useful  in  ethnological  writings,  e.j. 
pt<e-.\inerind,  post-.\mcruid,  pseudo-.\merind,  .Arofrindish, 
.Araerindue.  frc.  Purists  have  objected  strenuously  to 
"  .\ineTind."  but  the  «r<nl  alteadx-  has  a  certain  ^-ogue  in  both 
EngUsh  and  Prench,  Indeed,  Professor  A,  H,  Keaoe  does 
not  kcsitaie.  in  Tht  WorWi  F€Vfif^  .London.  igoS).  to  use 
"  Amerinds  ''  in  lieu  of  "  .American  Indians."  Other  popular 
termsforihe  American  Indians.,  which  have  rooreor  lesscnrreDcy, 
are  "  Red  race."  "  Red  men."  "  Redskins,"  the  last  pot  in  such 
good  repute  as  the  corresponding  German  RolMtiU,  or  French 
Ptvmr-fvmgcs.  which  have  scienufic  standing.  The  term 
"  AnwTican  Indians "  covers  all  the  aborigines  of  the  Xew 
Wvirid  past  and  present,  so  far  as  is  known,  although  some 
European  writers.  e$(Mvially  in  France,  siill  seek  to  separate 


from  the  "  Redskins  "  the  Aztecs,  Mayas,  Peruvians,  &c.,  and 
some  American  authorities  would  (anatomically  at  least)  rant 
the  Eskimo  as  distinct  from  the  Indian  proper.  When  the 
name  "  Indian  "  came  to  be  used  by  the  European  colonists 
and  their  descendants,  they  did  not  confine  it  to  "  wild  men," 
but  applied  it  to  many  things  that  were  wild,  strange,  non- 
European  in  the  new  environment  (see  Joum.  Amer.  Folk-Lore, 
190a,  pp.  107-116;  Handbook  of  Amer.  Inds.,  1907,  pt.  i.  pp. 
605-607).  Thus  more  than  one  hundred  popular  names  of  plants 
in  use  in  American  English  {e.g.  "  Indian  corn,"  "  Indian  pink," 
&c.)  contain  references  to  the  Indian  in  this  way;  also  many 
other  things,  such  as  "  Indian  file,"  "  Indian  ladder,"  "  Indian 
gift,"  "Indian  pudding,"  "Indian  summer."  The  Canadian- 
French,  who  termed  the  Indian  saimage  (i.e.  "savage"),  re- 
membered him  linguistically  in  bolte  sauvage  (moccasin),  trtdne 
sauvage  (toboggan).  The  term  "  Siwash,"  in  use  in  the  Chinook 
jargon  of  the  North  Pacific  coast,  and  also  in  the  English  of 
that  region,  for  "  Indian  "  is  merely  a  corruption  of  this  Canadian- 
French  appellation.  In  the  literature  relating  to  the  Pacific 
coast  there  is  mention  even  of  "  Siwash  Indians."  Throughout 
Canada  and  the  United  States  the  term  "  Indian  "  occurs  in 
hundreds  of  place-names  of  all  sorts  ("  Indian  River,"  "  Indian 
Head,"  "Indian  Bay,"  "Indian  Hill,"  and  the  like).  There 
are  besides  these  Ituliana  and  its  capital  Indianapolis.  In 
Newfoundland  "  Red  Indian,"  as  the  special  term  for  the 
Beothuks,  forms  part  of  a  nimiber  of  place-names.  Pope's 
characterization  of  the  American  aborigine, 

"  Lo !  the  poor  Indian,  whose  untutor'd  mind 
Sees  God  in  clouds,  or  hears  Him  in  the  wind," 
is  responsible  for  the  creation  in  the  mind  of  the  people  of  a 
"  Mr  Lo,"  who  figures  in  new^Mper  lore,  cartoons,  &c.  The 
reputations,  deserved  and  undeserved,  of  certain  Indian  tribes 
north  of  Mexico  have  been  such  that  their  names  have  passed 
into  English  or  into  the  languages  of  other  civilized  nations 
of  Europe  as  synonyms  for  "  ruffian,"  "  thug,"  "  rowdy,"  &c. 
Recently  "  les  .\paches  "  have  been  the  terror  of  certain  districts 
of  Paris,  as  were  the  "  Mohocks  "  (Mohawks)  for  certain  parts 
of  London  toward  the  dose  of  the  i8tb  century. 

The  North  American  Indians  have  been  the  subject  of  numerous 
pt^Milar  falUctes,  some  of  which  have  nined  world-wide  currency. 
Hen  bektnn  a  mass  <rf  paeudo  ■cienrife  and  tbcroughly  1^^^ 
unscientific  literature  embodyins  ^wurd  and  exuava^at  lu^^L, 
iheotHS  and  speculations  as  to  the  origin  of  the  abor^pnes 
and  th^  "  civilizations  "which  derive  them  On  most  extraordinary 
wa\'s  sometimes),  in  recent  or  in  retoMe  antiquity,  from  all  regions 
of  "the  Old  World — ^ypt  and  Cartkage,  Pbaemda  and  Caman, 
.\sia  Minw  and  the  Caucasus,  Assyria  and  Babj^onia,  Pcnia  and 
India,  Central  Asia  and  Siberia,  China  and  Tibet,  Korea,  Japan, 
the  East  Indie^  Pd)-oesia,  Gnece  and  andeat  Cdtk  Euro^  and 
even  medieval  Irdand  and  Wales.  Favourite  theories  of  tSs  sort 
have  made  the  North  American  aborigines  tlie  dcaoendants  of 
reftuecs  from  sunken  Atlantis,  Tatar  waniors.  Malayo-Polynesiaa 
sea-tarns,  Hittite  inunigraiits  from  SvTia,  the  "  Lost  Ten  Tribes 
of  Israel."  &c.,  or  attributed  their  soc^,  religious  and  political  ideas 
and  institutions  to  the  advent  of  stray  junks  from  Japan,  Buddhist 
votaries  f  nwn  aoutb-eastem  Asia,  mjagjooariea  fratm  early  ChiuKiaa 
Europe,  Norse  vikings,  Basque  hsberuKn  and  the  like. 

Paniculailv  interesting  are  the  theories  of  "  Wdah  (or  white) 
Indians  "  and  the  "  Lost  Ten  Tribes."  The  m\-th  of  the  "  Wdsh 
Indians,"  reputed  to  be  the  descendants  of  a  colooy  founded  about 
a.D.  1170  av  Prince  Madoc  (weU  known  fran  Stwihey's  potmi, 
has  been  studied  by  James  Moooey  (A>Kr.  Amiknrp.  iv.,  1891, 
393-394),  who  traces  its  de^'<elop<ucnt  from  statements  in  an 
artide  ui  IV  T^kidt  Spy,  published  in  London  about  17^  At 
first  these  "  Welsh  Indians,  who  are  subsequently  described  as 
speaking  Welsfi,  posaessing  Welsfa  Bit*les,  btnils,  crucifines,  Ac 
are  placed  iwar  the  Atlantic  coaa  and  identiiied  with  the  Tuscaiuras, 
an  Iroquoian  tribe,  but  by  1776  thej-  had  retreated  inland  la  the 
banks  ol  the  ^Ii£90uri  abo\'e  St  Louis.  A  few  \tars  later  tbej-  were 
far  up  the  Red  rT\-er,  continuiuE.  as  time  went  on.  to  recede  faTtha- 
and  farther  westward,  being  identified  soccessiveh  with  the  Maadans. 
in  whose  language  Catlin  thought  he  delected  a  WeUh  element,  tfie 
Moqni.  a  Puebk«  tribe  fd  aonh-easteiu  Ariaooa,  and  the  Modocf 
;hc*e  the  name  was  believTd  to  re-echo  Madoci  ai  souifa-v^sem 
Oregon,  umil  at  last  tbe\-  vanid*ed  mtr  the  waters  «  the  Pacioc 
Ocean,  The  lbe<»v  that  the  American  Indians  w«T  the  "  Loe«  Tea 
Tribes  of  Israel  "  has  not  xw  ratirdj  disanpeared  from  cthDo)ot:>cal 
liicraiure.  \lanv  d  [be  ideniiiiea  aihi  resemblao>:es  in  iiteas, 
cv^c-ats  and  instituiioas  berween  ibe  Acicrican  iMtias  and  "ihe 
atxTent    Hctaews,    h*li-knowfcdge   <jr   diaorved    news   of    which 
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formed  the  basis  of  the  theory,  are  discussed,  and  their  real  significance 

pointed  Qut.  by.  Colonel  Garrick  Mailery  in  his  valuable  aadress  on 

laraelite  a.nd  Indian:  A  Parallel  in  Planeeof  Culture"   (Prof, 


.  Anihrop.  vol. 

Of  ways  of  classifying  the  races  of  mankind  and  their  sub- 
divisions the  number  is  great,  but  that  which- measures  them  by 
their  speech  is  both  ancient  and  Convenient,  The 
multiplicity  of  Innguages  among  the  American  Indians 
was  one  of  the  first  things  that  struck  the  earliest 
investigators  of  a  scientific  turn  of  mind,  no  less  than  the 
missionaries  who  preceded  them.  The  Abb£  Hervas,  the 
first  serious  student  of  the  primitive  tongues  of  the  New  World, 
from  the  classificatory  point  of  view,  noted  this  multiplicity 
of  languages  in  his  CakUogo  delie  Hngite  amosciute  e  itolaia  delta 
Ivro  a^nitd  e  diversitd  (Cesena,  1784};  and  after  him  Balbi, 
AdeluEig  and  others.  About  the  same  time  in  America  Thomas 
JeSersoD,  who  besides  being  a  statesman  was  also  a  considerable 
naturalist  {see  Amer.  Anihrop.  ix,  n.s.,  1907,  499-509),  was 
impressed  by  the  same  fact,  and  in  his  JVo(«  on  the  State  of 
Virginia  observed  that  for  one  "  radical  language  "  in  Asia 
there  would  be  found  probably  twenty  in  America.  Jefferson 
himself  collected  and  arranged  (the  MSS.  were  afterwards  lost) 
the  vocabularies  of  about  fifty  Indian  languages  and  dialects, 
and  so  deserves  rank  among  the  forerunners  of  the  modern 
American  school  of  comparative  philologists.  After  Jefferson 
came  Albert  Gallatin,  who  had  been  his  secretary  of  the  treasury, 
as  a  student  of  American  Indian  languages  in  the  larger  sense. 
He  had  also  himself  collected  a  number  of  Indian  vocabularies. 
Gallatin's  work  is  embodied  in  the  well-known  "  Synopsis  of 
the  Indian  Tribes  within  the  United  States  East  of  the  Rocky 
Mountains,  and  in  the  British  and  Russian  Possessions  in  North 
America,"  published  in  the  Transactions  and  Collections  of  the 
American  Antiquarian  Society  (ii.  1-423)  for  1836.  In  this, 
really  the  first  attempt  in  America  to  classify  on  a  linguistic 
basis  the  chief  Indian  tribes  of  the  better-known  r^ons  of  North 
America,  Gallatin  enumerated  the  following  twenty-nine 
separate  divisions:  Adaize,  Algonkin-Lenape,  Athapascas, 
Atnas,  Attacapas,  Blackfeet,  Caddoes,  Catawbas,  Chahtas, 
Cherokees,  Chetimachas,  Chinooks,  Eskimaux,  Fall  Indians, 
Iroquois,  Kinai,  Koulischen,  Muskhogee,  Natches,  Pawnees, 
Queen  Charlotte's  Island,  Salish,  Salmon  River  (Friendly 
Village),  Shoshonees,  Sioux,  Straits  of  Fuca,  Utchees,  Wakash, 
Woccons.  These  do  not  all  represent  distinct  linguistic  stocks, 
as  may  be  seen  by  comparison  with  the  list  given  below;  such 
peoples  as  the  Caddo  and  Pawnee  are  now  known  to  belong 
together,  the  Blackfeet  are  Algonkian,  the  Catawba  Siouan, 
the  Adaize  Caddoan,  tbe  Natchez  Mu^ogian,  &c.  But  the 
monograph  is  a  very  good  first  attempt  at  classifying  North 
American  Indian  languages. 

Gallatin's  coloured  map  of  the  distribution  of  the  Indian  tribes 
in  question  is  also  a  pioneer  piece  of  work.  In  1840  George 
Bancroft,  in  the  third  volume  of  his  History  of  the  Colonisation 
of  the  United  Stata,  discussed  the  Indian  tribes  east  of  the 
Mississippi,  listing  the  following  eight  families:  Algonquin, 
Catawba,  Cherokee,  Huron-Iroquois,  Mobilian  (Choctaw  and 
Muskbogee),  Natchez,  Sioux  or  Dahcota,  Uchee.  He  gives  also  a 
linguistic  map,  modified  somewhat  from  that  of  Gallatin.  The 
next  work  of  great  importance  in  American  comparative  phil- 
ology is  Horatio  Hale's  monograph  forming  the  sixth  volume 
(Pfaila.,  1846),  Ethnography  and  Philology,  of  the  publications 
of  the  "  United  States  Exploring  Expedition,  during  the  years 
1838,  1839,  1840,  1842,  under  the  Command  of  Charles  Wilkes, 
U.S.  Navy,"  which  added  much  to  our  knowledge  of  the  languages 
of  the  Indians  of  the  Pacific  coast  regions.  Two  years  later 
Gallatin  published  in  the  second  volume  of  the  Transactions  of  the 
American  Ethnological  Society  (New  York)  a  monograph  entitled 
"  Hale's  Indians  of  North-west  America,  and  Vocabularies  of 
North  America,"  in  which  he  recognized  the  following  additional 
groups:  Arrapahoes,  Jakon,  Kalapuya,  Kitunaha,  Lutuami, 
Palainih,  Sahaptin,  Saste,  Waiilatpu.    tn  1853  he  contributed  a 


INDIANS,  NORTH  AMERICAN 


453 


brief  paper  to  the  third  volume  of  Schoolcraft's  Information 
Respecting  the  History,  Condition  and  Prospects  of  the  Indian 
Tribes  of  the  United  Slates,  adding  to  the  "families"  already 
recognized  by  him  the  following:  Cumanches,  Gros  Ventres, 
Kaskaias,  Kiaways,  Natchitoches,  Towiacks,  Ugaljachmutzi. 
Some  modifications  in  the  original  list  were  also  made.  During 
the  period  1853-1877  many  contributions  to  the  classification  of 
the  Indian  languages  of  North  America,  those  of  the  west  and  the 
north-west  in  particular,  were  made  by  Gibbs,  Latham,  Turner, 
Buschmann,  Hayden,  Dall,  Powers,  Powell  and  Gatschet.  The 
next  important  step,  and  the  most  scientific,  was  taken  by  Major 
J.  W.  Powell,  who  contributed  to  the  Seventh  Annual  Report  of 
the  Bureau  of  Ethnology,  t88s-t886  (Washington,  1891)  his 
classic  pionograph  (pp.  1-142)  on  "  Indian  Linguistic  Families  of 
America  North  of  Mexico."  In  1891  also  appeared  Dr  D.  G. 
Brinton's  The  American  Race:  A  Linguistic  ClassiAcalion  and 
Ethnographic  Description  of  the  Native  Tribes  of  North  and  South 
America  (New  York,  p.  391).  With  these  two  works  the  adoption 
of  language  as  the  means  of  distinction  and  classification  of  the 
American  aborigines  north  of  Mexico  for  scientific  purposes 
became  fixed.  Powell,  using  the  vocabulary  as  the  test  of 
relationship  or  difference,  enumerated,  in  the  area  considered,  58 
separate  linguistic  stocks,  or  families  of  speech,  each  "  as  distinct 
from  one  another  in  their  vocabularies  and  apparently  in  their 
origin  as  from  the  Aryan  or  the  Scythian  families  "  (p.  26). 

The  58  distinct  linguistic  stocks  of  American  Indians  north  of 
Mexico,  recognized  by  Powell,  were  as  follows:  (i)  Adaizan; 
(1)  Algonquian;  (3)  Athapascan;  (4)  Attacapan;  (5)  Beothu- 
kan;  (6)  Caddoan;  (7)  Chimakuan;  (8)  Chimarikan;  (9)  Chim- 
mesyan;  (lo)  Chinookan;  (11)  Chitimachan;  (13)  Chumashan; 
(13)  Coahuiltecan;  (14)  Copehan;  (15)  Costanoan;  (r6)  Eski- 
mauan;  (17)  Esselenian;  (18)  Iroquoian;  (19}  Ealapooian; 
(10)  KarMikawan;  (21)  Keresan;  (ai)  Kiowan;  (23)  Kitunahan; 
(24)  Koluschan;  (15)  Kulanapan;  (26)  Kusan;  (27)  Lutua- 
mian;  (28)  Mariposan;  (29)  Moquelumnan;  (30)  Muskhogean; 
(31)  Natdiesan;  (32)  Palaihnihan;  (33)  Piman;  (34)  Pujunan; 
(35)  Quoratean;  (36)  Salinan;  (37)  Salishan;  (38)  Sastean; 
(39)  Shabaptian;  (40)  Sboshonean;  (41)  Siouan;  (42)  Skitta- 
getan;  (43)  Takilman;  (44)  Tafioan;  (45)  Timuquanan;  (46) 
Tonikan;  (47)  Tonkawan;  (48)  Udiean;  (49)  Waiilatpuan; 
(50)  Wakashan;  (51)  Washoan;  (52)  Weitspekan;  (53)  Wisho- 
skan;  (54)  Yakonan;  (55)  Yanan;  (56)  Yukian;  {57)  Yuman; 
(S8)  Zuflian. 

This  has  been  the  working-list  of  students  of  American  Indian 
languages,  but  since  its  appearance  the  scientific  investigations  of 
Boas,  Gatschet ,  Dorsey,  Fletcher,  Mooney,  Hewitt,  Hale,  Morice, 
Hen^aw,  Hodge,  Matthews,  Kroeber,  Dixon,  Goddard,  Swanton 
and  others  have  added  much  to  our  knowledge,  and  not  a  few 
serious  modifications  of  Powell's  classification  have  resulted. 
With  Powell's  monograph  was  published  a  coloured  map  showing 
the  distribution  of  ail  the  linguistic  stocks  of  Indians  north  of 
Mexico.  Of  this  a  revised  edition  accompanies  the  Handbook  of 
America/It  Indians  North  of  Mexico,  published  by  tbe  Bureau  of 
American  Ethnology  in  1907-1910,  now  the  standard  book  of 
reference  on  the  subject.  The  chief  modifications  made  in 
Powell's  list  are  as  follows;  The  temporary  presence  in  a 
portion  of  south-west  Florida'  of  a  new  stock,  the  Arawakan, 
b  now  proved.  The  Adaizan  language  has  been  shown  to 
belong  to  the  Caddoan  family;  the  Natchez  to  the  Muskogian; 
the  Palaihnian  to  the  Shastan;  the  Piman  to  the  Shoshonian. 
The  nomenclature  of  Powell's  classification  has  never  been 
completely  satisfactory  to  American  philologists,  and  a  move- 
ment is  now  well  under  way  (see  Amer.  Anihrop.  vii.  n.s., 
1905,  579-593)  to  improve  it.  In  the  present  article  the  writer 
has  adopted  some  of  the  suggestions  made  by  a  committee 
of  the  American  Anthropological  Society  in  1907,  covering 
several  of  tbe  points  in  question. 

In  the  light  of  the  most  recent  and  authoritative  researches  and 
investigadona  the  linguistic  stocks  of  American  aborigines  north  dl 
Mexico,  past  and  present,  the  areas  occupied,  earliest  homes  {or 
original  habitats),  number  of  tribes,  subdivisions,  &c^and  popula^Mi, 
may  be  given  as  follows: — 
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Of  these  55  difierent  linguistic  stocks  5  (Arawakan,  Beothu- 
kaji,  Esselenian,  Karankawan  and  Timuquan)  are  completely 
extinct,  the  Arawakao,  of  course,  in  North  America  only; 
13  (Atejiapan,  Chitnarikaa,  Chitimachan,  Chumashaa,Costanoan, 
Kusan,  Pakawan,  Salinan,  Takelman,  Tonikan,  Tonka  wan, 
Wishoskan,  Yakonan)  practically  eitinct;  while  the  speakers 
of  a  few  other  languages  or  the  survivors  of  the  people  once 
speaking  them  (e.g.  Chemakuan,  Chinookan,  Copehan,  Kala- 
puyau,  Mariposan,Washoaii,Yukian),  number  about  200  or  30a, 
in  some  cases  fewer.  Of  the  Wailatpuans,  although  some  in- 
dividuals belongJDg  to  the  stock  are  still  living,  the  language 
itself  is  practically  extinct.  The  distribution  of  the  various 
stocks  reveals  some  interesting  facta.  Among  these  are  the 
stretch  of  the  Eskimoan  along  the  whole  Arctic  coast  and  its 
extension  into  Asia;  the  immense  areas  occupied  by  the  Atha- 
baskan  and  the  Algonkian,  and  (less  notably)  the  Shosho- 
nian  and  the  Siouan;  the  existence  of  few  stocks  on  the 
Atlantic  slope  (from  Labrador  to  Florida,  east  of  the  Mississippi, 
only  8  are  represented) ;  the  great  multiplicity  of  stocks  in  the 
Pacific  coast  region,  particularly  in  Oregon  and  California;  the 
extension  of  the  Shoshooian,  Yuman  and  Athabaskan  southward 
into  Mexico,  the  Shoshonian  in  ancient,  the  Athabaskan  in 
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modem  times;  the  existence  of  an  Arawakan  colony  in  south- 
western Florida,  a  i6th-ceQtury  representative  in  North  America 
of  a  South  American  linguistic  stock.  Some  stocks,  e.g.  Atakapan, 
Beothukan,  Chemakuan,  Chimarikan,  Chitimachan,  Kiowan, 
Kitunahan,  Lutuamian,  Takelman,  Tonka  wan,  Wailatpuan, 
Yanan,  Yuchian,  Zufli,  &c.,  were  not  split  up  into  innumerable 
dialects,  possessing  at  most  but  two,  three  or  four,  usually  fewer. 
Of  the  larger  stocks,  the  Athabaskan,  Algonkian,  Sho^onian, 
Siouan,  Iroquoian,  Salishan,  &c.,  possess  many  dialects  often 
mutually  unintelligible.  In  marked  contrast  with  this  is  the 
case  of  the  Eskimoan  stock,  where,  in  spite  of  the  great  distance 
over  which  it  has  extended,  dialect  variations  are  at  a  minimum, 
and  the  people  "  have  retained  their  language  in  all  its  minor 
features  for  centuries  "  (Boas).  As  to  the  reason  for  the  abund- 
ance of  linguistic  stocks  in  the  region  of  the  Padfic  (from  Alaska 
to  Lower  California,  west  of  long,  113°,  there  are  37:  Eskimoan, 
Koluschaci,  Athabaskan,  Haidan,  Tsimshian,  Wakashan,  Sali- 
shan, Kitunahan,  Chimakuan,  Chinookan,  Sahaptian,  Wailat- 
puan, Shoshonian,  Kalapuyan,  Yakonan,  Kusan,  Takelmap, 
Lutuamian,  Quoratean,  Weitspekan,  Wishoskan,  Shastan, 
Yanan,  Chimarikan,  Yukian,  Copehan,  Pujunan,  Washoan, 
Kulanapan,  Moquelumnan,  Mariposan,  Costanoan,  Esselenian, 
Sah'nan,  Chumashah,  Yuman)  there  has  been  much  discussion. 
Of  these  no  fewer  than  iS  are  coi;£ned  practically  to  the  limits 
of  the  present  slate  of  California.  Dialects  of  Athabaskan, 
Shoshonian  and  Yuman  also  occur  within  the  Califomian  areas, 
thus  making,  in  all,  representatives  oi  ai  linguistic  stocks  in  a 
portion  of  the  continent  measuring  less  than  156,000  sq.  m.  In 
explanation  of  this  great  diversity  of  speech  several  theories  have 
been  put  forward.  One  fs  to  the  effect  that  here,  as  in  the  regien 
of  the  Caucasus  in  the  Old  World,  the  multiplicity  of  languages  is 
due  to  the  fact  that  tribe  after  tribe  has  been  driven  into  the 
mountain  valleys,  &c.,  by  the  pressure  of  stronger  and  more 
aggressive  peoples,  who  were  setting  forth  on  careers  of  migration 
and  conquest.  Another  view,  advocated  by  Horatio  Hale  in 
1886  (Proc.  Amer.  Assoc.  Adv.  Set.;  also  Proc.  Canad.  Inst., 
Toronto,  1888),  is  that  this  great  diveraity  of  human  speech  is 
due  to  the  language-making  instinct  of  children,  being  the  result 
of "  its  exercise  by  young  children  accidentally  isolated  from  the 
teachings  and  influence  of  grown  companions."  A  pair  of  young 
human  beings,  separating  thus  from  the  parent  tribe  and  starting 
social  life  in  a  new  environment  by  themselves,  would,  according 
to  Mr  Hale,  soon  produce  a  new  dialect  or  a  new  language.  This 
theory  was  looked  upon  with  favour  by  Romanes,  Brinton,  and 
other  psychologists  and  ethnologists.  Dr  R.  B.  Dixon  (Congr. 
intern,  dcs.  Amir.,  Quebec,  1906,  pp.  255-263),  discussing  some 
aspects  of  this  question,  concludes  "  that  the  great  linguistic  and 
considerable  cultural  complexity  of  this  whole  California-Oregon 
region  is  due  to  progressive  differentiation  rather  than  to  the 
crowding  into  this  restricted  area  of  remnants  of  originally  discrete 
stocks."  How  far  two  dialects  of  one  stock  can  go  in  the  way  of 
such  differentiation  without  becoming  absolutely  distinct  is  illus- 
trated by  the  Achomawi  branches  of  the  Shastan  family  of  speech, 
which  Dr  Dixon  has  very  carefully  investigated. 

The  test  of  vocabulary  is  not  the  only  means  by  which  the 
languages  of  the  North  American  aborigines  might  be  classified. 
There  are  peculiarities  of  phonetics,  morphology,  grammar,  sentence- 
structure,  &c.,  which  suggest  groupings  of  the  linguistic  stocks 
independent  of  their  IcMcal  content.  Some  languages  are  harsh  and 
consonantal  (e.g.  the  Kootenay  and  others  ol  the  North  Pacific 
region),  some  melodious  and  vocalic,  as  are  certain  of  the  tongues 
of  California  and  the  south-eastern  United  States.  Some  employ 
reduplication  with  great  frequency,  like  certain  Shoshonian  dialects ; 
others,  like  Kootenay,  but  rarely.  A  few,  like  the  Chinook,  are  ex- 
ceedingly onomatopoeic.  Some,  like  the  northern  languages  of 
California,  have  no  proper  plural  forms.  OftheCalifornianlaoguages 
the  Pomo  alone  distinguishes  gender  in  the  pronoun,  a  feature 
common  to  other  languages  no  ferther  off  than  Oregon.  The  high 
development  and  syntactical  use  of  demonstratives  which  char- 
acterize the  Kwakiutl  are  not  found  among  the  Califomian  tongues. 
A  few  languages,  like  the  Chinook  and  the  Tonika,  possess  real 
grammatical  gender.  Some  languages  are  essentially  prefix,  others 
essentially  suffix  tongues;  while  yet  others  possess  both  prefixes 
and  suffixes,  or  even  infixes  as  well.  In  some  languages  vocalic 
changes,  in  others  consonantal,  have  grammaticar  or  semantic 
meamng.  In  certain  languages  tenae,  mood  aijd  voice  arc  rather 
C  I  iitizr  I     V^iOOQ  IC 
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weakly  developed.  In  some  languages  syntactical  cases  occur 
ie.f.  in  certain  Californian  tonguesj,  while  in  many  others  they  are 
quite  unknown.  Altogether  tne  most  recent  investigations  liave 
revealed  a  much  greater  variety  in  morphological  and  in  grammatical 
processes  than  was  commonly  believed  to  exist,  so  that  the  aeneral 
statement  that  the  American  Indian  tongues  are  all  clearly  and 
distinctly  of  the  "incorporating"  and  "  poly  synthetic  "  types 
needs  considerable  modification.  Using  criteria  o(  phonetics, 
moTpholt^y,  grammar,  &c.,  some  of  the  beat  authorities  have  been 
able  to  suggest  certain  grou[>B  of  North  American  Indian  languages 
exhibiting  peculiarities  justifying  the  assumption  of  relationsnip 
together.  Thus  Dr  Franz  Boas  (Mem.  Intern.  Congr.  Anthrop., 
•^3t  pp.  339-346,  and  Ann.  Archaeol,  Rep,  Ontario,  1905,  pp-  88- 
106)  has  grouped  the  linguistic  stocks  of  the  North  Paci&c  coast 
region  as  follows:  (i)  Thngit  (Koluschan)  and  Haida;  {2)  Tsim- 
ahian;  (3)  Wakashan  (Kwakiutl-Nootka),  Salish.  Chemakum;  (4) 
Chinook.  In  the  same  region  the  present  writer  has  su^ested  a 
possible  relationship  of  the  Kootenay  with  Shoshonian.  In  the 
Californian  area  Dr  R,  B.  Dixon  and  Dr  A.  L.  Kroeber  have  made 
out  these  proteble  ^ups  among  the  numerous  language  stocks 
of  that  part  of  the  United  States:  (i)  Chumashan  and  Salinan; 
(z)  Yurok  (Weitspekanl,  Wishoskan,  Atbabaakan,  Karok  (Quora- 
tean),  Chimarikan;  Q)  Maidu  (Pujunan),  Lutuamtan,  Wintun 
(Copehan),  Vukian,  Pomo  (Kulanapan),  Costanoan.  Esselenian, 
Yokuts  (Mariposan),  Shoshonian,  Shastan,  Moquelumnan  and 
possibly  Washoan;  (4)  Yanan;  (5)  Yuman.  Suggestions  of  eves 
larger  groups  than  an;^  of  these  nave  also  been  made.  It  may  be 
that,  judged  by  certain  criteria,  the  Kootenay,  Shoshonian,  Iro- 

?uoian  and  Siouan  may  belong  together,  but  this  is  merely  tentarive. 
t  is  also  posaible,  from  the  consideiHtion  of  morpholt^ical  peculiari- 
ties, that  some  if  not  all  of  the  languages  of  the  so-called  Palaeo- 
Asiatic  "  peoples  of  Siberia,  as  Boas  has  suggested  (Scieru:e,  vol. 
xxiii.,  n.s.,  1906,  p.  644),  mav  be  included  within  the  American 
group  of  lii^uistic  stocks.  Indeed  Sternberg  (Intern.  Amer.-Koner. 
xiv.,  Stuttgart,  1904,  pp.  137-140)  has  undertaken  to  show  tne 
relationship  morphologically  of  one  of  these  languages,  the  Giliak 
(of  the  island  of  S^halin  and  the  region  about  the  mouth  of  the 
Amur),  to  the  American  tongues,  and  its  divergence  from  the 
"  Ural-Altak: "  family  of  speech.  Here,  however,  more  detailed 
investigatioQB  are  needed  to  settle  the  question. 

At  one  time  the  oiHtiion  was  widely  prevalent  that  primitive 
languages  changed  very  rapidly,  sometimes  even  within  a 
g,g,f^  generation,  and  the  American  Indian  tongues  were 
ctaracttr  rather  freely  used  as  typical  examples  of  such  extreme 
otbMaa  variation.  The  error  of  this  view  is  now  admitted 
I'ti't—-  everywhere,  and  for  the  speech  of  the  New  World 
aborigines  Dr  Franz  Boaa  states  {Hndb.  Amer.  Ind.  pt.  i,,  1907, 
P-  759)  ■  "  There  is,  however,  no  historical  proof  of  the  change 
of  any  Indian  language  since  the  time  of  the  discovery  comparable 
with  that  of  the  language  of  England  between  the  loth  and 
13th  centuries."  Another  statement  that  has  obtained  currency, 
appearing  even  in  otherwise  reputable  quarters  sometimes, 
is  to  the  effect  that  some  of  the  vocabularies  of  American  Indian 
languages  consist  of  but  a  few  hundred  words,  one  being  indeed 
so  scanty  that  its  speakers  could  not  converse  by  night,  since 
darkness  prevented  resort  to  the  use  of  gesture.  This  is  absolutely 
contrary  to  fact,  for  the  vocabularies  of  the  languages  of 
the  American  Indians  are  rich,  and,  according  to  the  best 
authority  on  the  subject,  "  it  b  certain  that  in  every  one  there 
are  a  couple  of  thousand  of  stem  words  and  many  thousand 
words,  as  that  term  is  defined  in  English  dictionaries  "  (Boas). 
The  number  of  words  in  the  vocabulary  of  the  individual  Indian 
is  also  much  greater  than  is  generally  thought  to  be  the 
It  was  long  customary,  even  in  "  scientific  "  circles,  to  deny 
to  American  Indian  tongues  the  possession  of  abstract  terms, 
but  here  again  the  authority  of  the  best  recent  investigators  is 
conclusive,  for  "  the  power  to  form  abstract  ideas  is,  neverthe- 
less, not  lacking,  and  the  development  of  abstract  thought 
would  £nd  in  every  one  of  the  languages  a  ready  means  of 
expression "  (Boas).  In  this  connexion,  however,  it  should 
be  remembered  that,  in  general,  the  languages  of  the  American 
aborigines  "  are  not  so  well  adapted  to  generalized  statements 
as  to  lively  descriptions."  The  holophrastic  terms  characteristic 
of  so  many  American  Indian  languages  "  are  not  due  to  a  lack 
of  power  to  classify,  but  are  rather  expressions  of  form  of 
culture,  single  terms  being  intended  for  those  ideas  of  prime 
importance  to  the  people"  (Boas).  This  consideration  of 
American  primitive  tongues  in  their  relation  to  culture-types 
opens  up  a  comparatively  new  field  of  research,  and  one  of  much 
evolutional  significance. 
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As  a  result  of  the  most  recent  and  authoritative  philological  in- 
vestigations, the  following  may  be  cited  as  some  of  the  chief  char- 
acteristics of  many,  and  m  some  cases,  of  most  of  the  lai^uages  of 
the  aborigines  north  of  Mexico. 

I.  Tendency  to  express  ideas  with  great  graphic  detail  as  to  place, 
form,  &c. 

3.  "  Poly  synthesis."  a  device  making  possible,  by  the  use  of 
modifications  of  stems  and  radicals  and  theemployment  of  prefixes, 
suffixes,  and  sometimes  infixes,  &c.,  the  expression  of  a  large 
number  of  special  ideas.  By  such  methods  of  composition  (to  cite 
two  examples  from  Boas)  the  Eskimo  can  sav  at  one  breath,  so  to 
meak,  "  He  only  orders  him  to  go  and  see,  '  and  the  T^mshian, 

He  went  with  him  upward  in  the  dark  and  came  against  an 
obstacle."  The  Eskimo  TakitsafiartoruTnagaluamtTpd,  ?  (  Do  you 
think  he  really  intends  to  go  to  look  after  it  ?  ")  is  made  up  from 
the  following  elements:  TakttsarifiA),  "he  looks  after  it";  tarUir 
ipoq),  "  he  goes  to  ";  uma  (vog),  he  intends  to  ";  (g)  aluar  (peg), 
'  he  does  so,  but  ";  nfr^g,  "  do  you  think  he."  The  Cree  "  word  " 
"  kekaweaiechelusluikamtkowanouicip  "  ("  may  It,"  ».«.  the  grace  of 
lesus  Christ,  "remain  with  you")  is  resolvable  into:  Ketateme 
(here  split  into  ke  at  the  beginning  and  -mnow  as  terminal),  "  you  " 
(pi.);  ea— sign  of  futurity  (first  and  second  persons);  tw—an 
optative      particle;      v>eche  =  "  with ";       tusheka^vahaX     radical, 

remain";  mifc^' pronominal  particle  showing  that  the  subject 
of  the  verb  is  in  the  third  person  and  the  object  in  the  second, 
"it-you";  ote>aM=verbal  posses^ve  particle,  indicating  that  the 
subject  of  the  verb  is  something  inanimate  belonging  to  the  animate 
third  person,  "  his-it."  The  Carrier  (Athabaskan)  lettnuJrueihten- 
dathamoArok,  "  I  usually  recommence  to  walk  to  and  fro  on  all 
fours  while  singing."  which  Morice  calls  "  a  simple  word,"  is  built 
up  from  the  following  elements;  Je  =  "  prefix  expressing  reciprocity, 
which,  when  in  connexion  with  a  verb  of  locomotion,  indicates  that 
the  movement  is  executed  between  two  certain  points  without 
giving  prominence  to  either";  ifE  —  particle  denotii^  direction 
toward  theae  points;  na*>"  iterative  particle,  suggesting  th^t  the 
action  is  repeated  ";  ftwc— particle  referring  to  the  action  as  being  in 
its  incipient  stage;  slueri^"  aaug"  (when  incorporated  in  a  verb 
it  "  indicates  that  singing  accompanies  the  action  expressed  by  the 
verbal  root");  ite=  a  panicle  called  for  by  iteif,  said  particle 
atwavs  entering  into  the  composition  of  verbs  denoting  reference  to 
vocal  sounds  ;  tAiE>'"the  secondary  radical  of  the  uncompoeite 
verb  IhUkret  inflected  from  tki  for  the  sake  of  euphony  with  fwes; 
n(ES  =  "the  pronominal  element  of  the  whole  compound  "  (the  n  is 
'    ■  ■        '  ■         '  ■       ■  ent  tense,  and  z 

ugadon;  krok~ 
rom  the  normal 
habitually  executed  on 


head  " ;  aqkovmrn. 


"  the  main  radical,  altered  here  by  the  u 
form  hrtl,  and  is  expressive  of  locomi  ' ' 
four  feet  or  on  all  fours." 

3,  Incorporation  of  noun  and  adjectives  in  verb,  or  of  pronouns 
in  verb.  From  the  Kootenay  language  of  south-eastern  British 
Columbia  the  fallowing  examples  may  be  dven;  Natltfamkine " 
"He  carries  (the)  head  in  (his)  hand";  Howanko(fa>nkine  =  "  I 
shake  (the)  head  in  (my)  hand";  Witltcwnine-"  (His)  M/v  is 
large  "i_  Tlitkarine  = "  He  has  no  tail";  Matlnflftde«ine^''^He 
opens  his  eyes."  In  these  expressions  are  incorporated,  with  certain 
aobreviations  of   form,    the   words   a^ttlam,       head":   aakc 

"belly";  aqkat,   "tail";  agkaklietl,      eyes."     

the  form  for  the  noun  incorporated  in  the  verb  is  entirely  d 

from  that  in  independent  use.     Of  pronomir-'  ■ *■■" 

examples  are  from  the  Kootenay:  iVupoana 
ifonupc^Mine  — "  /  see  you  ";  Tahatlipit 
you  ":  TshatUtqanatciuine'-"  He  will  bite  m  1  1  iui«.uLBu&wiiLidiiic 
=  "ff«  is  goiii  to  seize  you;  fftntshatltlpati«af ine  = "  You  will 
honour  me.  For  incorpoiHtion  of  adjectives  these  examples  will 
serve:- HonitefKUtikx"  1  paint  (my  face),"  literally,  "  I  make  it 
red"  (kanohos,  "red";  the  radical  is  nJfs  or  Ktb  for  Hdkds); 
How»tIkeine  =  "  I  shout,  literally,  "I  talk  bii";  Homi/ifeaine — 
"lam  tail  {big)."  In  some  languages  the  pronouns  denoting  subject, 
direct  object  and  indirect  object  are  all  incorporated  in  the  verb. 

4,  The  formation  of  nouns  of  very  composite  character  by  the 
use  of  stems  or  radicals  and  prefixes,  suffixes,  &c.,  of  various  sorts, 
the  intricacy  of  such  formations  exceeding  often  anything  known 
in  the  Indo-European  and  Semitic  languages.  Often  the  component 
parts  are  "  clipped."  or  changed  1^  decapitation,  decaudation, 
syncopation,  &c.,  before  being  u^  in  thecompound.  The  following 
examples  from  various  Indian  languages  will  illustrate  the  process: — 
"'      enay;     AgkiTikanukiiamtiam''"  crown    of*    head,"     from    aq 


(prefix! 

ally.  "  fire  (ian)-like  (y>g)-< 

5.  The  development  of  ; 
and  demonstrative  c 


"  head,"  -Mini 


-.■.Kanyi^kuwate-^"  aurora,"  liter- 

io" 
P^t 
In  the  latter, 


[-doors  (IbuJ-colour  (wate)." 

variety  of  forms  for  personal 
:  latter,  sometimes,  the  language 
distinguishes  "  visibility  and  invisibility,  present  and  past,  location 
to  the  right,  left,  front  and  back  of,  and  above  and  below  the 
speaker  "  (Boas).  According  to  Morice  (Trans.  Canad.  Inst.,  1SS9' 
1890,  p.  1S7),  the  Carrier  language  of  the  Athabaskan  stock  has  no 
fewer  than  seventeen  possessive  ^nouns  of  the  third  person. 

6.  Indistinctness  of  demarcation  between  noun  and  verb;  Jn 
some  languages  the  transirive  and  in  others  the  intransitive  on^Ja 
really  verbal  in  form. 


nsitive  ontyjB 
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7.  The  use  of  the  intransitive  verb  as  a  roeaoa  of  expressing 
ideas  which  in  European  tongues,  s.g.,  would  be  carried  by  ad- 
jectives.    In  the  Carrier  language  almost  all  adjectives  are  "  genuine 

verbs  "  (Morice). 

1,  The  expression  of  abstract  nouns  jn  a  verbalized  form.     Thus 


Cree  (AJgonkian)  generally  says,  in  preference  to  using  the  abstract 
noun  pimaliseann,  "  life,  the  periphrastic  verb  Spimaliseruineuiuk, 
literally  "  that  they  (indefinite  as  to  person)  live."     So  far  b  this 


says;  "  I  have  known  an  Indian  sp^k  a  lon|;  sentence,  on  the  duties 
of  married  persons  to  each  other,  without  using  a  single  noun." 

As  an  interesting  example  of  a  long  word  in  American- Indian 
languages  may  be  mentioned  the  Iroquois  laonlasakanaiiaiawitserak- 
ninonseronnionUmhatitsekt.  This"  word,"  which,  as  Forbes  {Congr. 
intern,  d.  Atntr.,  Quebec,  1006,  p,  103)  suggests,  would  serve  well 
on  the  signboard  of  a  dealer  in  novelties,  is  translated  by  him, 
"  Que  plusieurs  personnes  viennent  acheter  des  habits  pour  d'autres 
personnes  avec  de  quoi  payer."  Not  so  formidable  is  deyektumkse- 
aehrihadasteraslerahelakiBa,  a  terra  for  "  stove  polish,"  in  use  on  the 
Mohawk  Reservation  iKar  Brantford,  Ontario. 

The  literature  in  the  native  languages  of  Nonb  America  due  to 
mis^naty  efiorts  has  now  reached  large  proportions.  Naturally 
Bible  translations  have  been  most  important.  According  to 
WUberforce  Eames  {Handbook  of  Amer.  Itids.,  1907,  pt.  i,  pp. 
143-145),  "  the  Bible  has  been  printed  in  part  or  in  whole  in  32 
Indian  languages  north  of  Mexico.  In  18  one  or  more  portions 
have  been  printed;  in  9  others  the  New  Testament  or  more  has 
appeared;  and  in  5  languages,  namely,  the  Massachuset,  Cree, 
Labrador  Eskimo,  Santee  Dakota  and  Tukkutbkutchin,  the 
whole  Bible  is  in  print."  Of  the  33  languages  possessing  Bible 
translations  of  some  sort  3  are  Eskimoan  dialects,  4  Athabaskan, 
13  Algonkian,  3  Iroquoian,  2  Muskogian,  3  Siouan,  i  Caddoan, 
I  Sahaptian,  i  Wakashan,  i  f  simshian,  i  Haidan.  Translations 
of  the  Lord's  Prayer,  hymns,  articles  of  faith  and  brief  devotional 
compositions  ezbt  now  in  many  more  languages  and  dialects. 
A  goodly  number  of  other  books  have  also  been  made  accessible 
in  Indian  versions,  e.g.  Banyan's  Pilgrim's  Progress  (Dakota, 
1857),  Baxter's  Call  to  the  Unconverted  (Massachuset,  1655), 
Goodrich's  Child's  Book  of  the  Creatioji  (Choctaw,  1839),  Thomas 
k  Kempis's  ImHation  of  Christ  (Greenland  Eskimo,  1787), 
Newton's  Tht  King's  Highway  (DakoU,  1879),  &c.  The  "  Five 
Civilized  Tribes,"  who  are  now  full-fledged  citizens  of  the  state 
of  Oklahoma,  possess  a  mass  of  literature  (legal,  religious,  political, 
educational,  &c,)  published  in  the  alphabet  adapted  from  the 
"  Cherokee  Alphabet "  invented  by  Sequoyah  about  i8ai, 
"which  at  once  raised  them  to  the  rank  of  a  literary  people." 

Of  periodicals  in  Indian  languages  there  have  been  many 
published  from  time  to  time  among  the  "  Five  Civilized  Tribes." 
Of  the  Cherokee  Advocate,  Mooney  said  in  1897-1898,  "  It  is  still 
continued  under  the  auspices  of  the  Nation,  printed  in  both 
languages  (i.e.  Cherokee  and  Enftlish],  and  distributed  free  at  the 
expense  of  the  Nation  to  those  unable  to  read  English — an 
example  without  parallel  in  any  other  government."  More  or 
less  ephemeral  periodicals  (weekly,  monthly,  &c.)  are  on  record 
in  various  Algonkian,  Iroquoian,  Siouan  and  other  languages, 
and  the  Greenland  Eskimo  have  one,  published  irregularly 
since  1861.  VfilheTiorct^taes  {Handbook  of  Amer.  Fitds.,  1907, 
pt.  i.  p.  389)  chronicles  113  dictionaries  (of  which  more  than 
half  are  still  in  MSS.)  of  63  North  American-Indian  languages, 
belonging  to  19  different  stocks. 

The  following  linguistic  stacks  are  represented  by  printed  diction- 
aries (in  one  or  more  dialects) :  Algonkian,  Athabaskan,  Chinookan, 
Eskimoan,  Iroquoian,  Lutuamian,  Musko^n,  Salishan,  Sboshonian, 
Siouan.  Thereexistsa  considerable  number  of  texts  (m)rtha,l^ends, 
historical  data,  oangs,  grammatical  material,  Soc.)  in  ^uite  a  number 
of  Indian  languages  that  have  been  published  by  scientific  investi- 
gators. The  Algonkian  («.£.  Jones's  Fox  Texli,  1908),  Athabaskan 
(e.£.  Goddard's  Hupa  Texts,  1904,  Matthews's  Nasmho  Legends, 
1897.  Ac.),  Caddoan  (e.g.  Miss  A.  C.  Fletcher's  ifofeo  Ceremony, 
1900),  Chinookan  (Boas's  Chinooh  Texts,  1904,  and  KatUamet 
Texli  ■"■  ■  ■"       ■"■  »"-'       '" 


exts,  1901),  Eskimoan  (texts  in  Boas's  Eskimc  of  Baffin  Land,&z., 

---     -"  "  '   Thalbitzer's  Eskimo  Language,    1904,   Barnum's 

1901),  Haidan  (Swanton's  Ha^  Texts,  190^.  Sec.), 


1901.   190S:  and  Thalbitzer's  Eskimo  Language,    1904,   Barnum's 
Innuil  Grammar,  1901),  Haidan  (Swanton's  Ha^  Texts,  1905,  " 
Iroquoian  (texts  in  Hale's /fos«oii  .Boo*  o/i?«l«j,  1883,  and  He 


Iroquoian  Cosmology,  1899),  Lutnamian  (texts  in  Gatschet's  Klamath 
Indians,  1890),  Muskogian  (texts  in  Gatschet's  iiigralion  Legend  of 
the  Creeks,  1884-1888),  Sahshan  (texts  in  various  publications  of 
Boas  and  Hill-Tout),  Siouan  (Riggs  and  Dorsey  in  various  pubtica- 


[MIGRATIONS 

tions),  Tsimshian  (Boas's  Tsimshian  Texts,  1902),  Wakashan  (Boas's 
Kviakiutl   Texts,  1903-1905),  &c. 

The  question  of  the  direction  of  migration  of  the  principal 
aboriginal  stocks  north  of  Mexico  has  been  reopened  of  late 
years.  Not  long  ago  there  seemed  to  be  practical 
agreement  as  to  the  following  views.  The  Eskimo  ^iFmtioat 
stock  had  reached  its  present  habitats  from  a  primitive  ^^1" 
home  somewhere  in  the  interior  of  north-western 
Canada  or  Alaska;  the  general  trend  of  the  Athabaskan  migra- 
tions, and  those  of  the  Shoshonian  tribes  had  been  south  and 
south-east,  the  first  from  somewhere  in  the  interior  of  north- 
western Canada,  the  second  from  about  the  latitude  of  southern 
British  Columbia;  the  Algonkian  tribes  had  moved  south, 
east  and  west  from  a  point  somewhere  between  the  Great  Lakes 
and  Hudson  Bay;  the  Iroquoian  stock  had  passed  southward 
and  westward  from  some  spot  to  the  north-east  of  the  Great 
Lakes;  the  Siouan  tribes,  from  their  primitive  home  in  the 
Carolinas,  had  migrated  westward  beyond  the  Mississippi; 
some  stocks,  Uke  the  Kitunahan,  now  found  west  of  the  Rocky 
Mountains,  had  dwelt  formerly  in  the  plains  region  to  the  east. 
Professor  Cjttis  Thomas,  however,  of  the  Bureau  of  American 
Ethnology,  discussing  primary  Indian  migrations  in  North 
America  (Cowgr.  intern,  d.  Amir,,  Quebec,  1906,  i.  189-304), 
rejects  the  theory  that  the  Siouan  stock  originated  in 
the  Carolinas,  and  adopts  for  them  an  origin  in  the  region 
north  of  Lake  Superior,  whence  he  also  derives  the  Iroquoian 
stock,  whose  primitive  home  Dr  David  Boyle  {Arm.  Ardiaeol. 
Rep.  Ontario,  1905,  p.  154),  the  Canadian  ethnologist,  would 
place  in  Kentucky  and  southern  Ohio.  Another  interesting 
contribution  to  this  subject  is  made  by  Mr  P.  £.  Goddard 
(Congr.  intern,  des.  Amir.,  Quebec,  1906,  i.  337-358),  Con- 
templating the  distribution  of  the  tribes  belonging  to  the 
Athabaskan  stock  in  three  divisions,  viz.  a  northern  (continuous 
and  very  extensive),  a  Pacific  coast  division  (scattered  through 
Washington,  Oregon,  California),  and  a  southern  division  which 
occupies  a  large  area  in  Arizona,  New  Mexico,  Colorado,  Kansas, 
Texas  and  Mexico,  Mr  Goddard  suggests  that  the  intrusion  of 
non-Athabaskan  peoples  into  a  region  once  completely  tn  the 
possession  of  the  Athabaskan  stock  is  the  best  explanation 
for  the  facts  as  now  existing  not  explicable  from  assimilation 
to  environment,  which  has  here  played  a  great  rAle.  It  fe 
possible  also  that  a  like  explanation  may  hold  for  the  conditions 
apparent  in  some  other  linguistic  stocks.  Many  Indian  tribes 
have  been  forcibly  removed  from  their  own  habitats  to  reserva- 
tions, 01  induced  to  move  by  missionary  efforts,  &c.  Thus,  in 
the  state  of  Oklahoma  are  to  be  found  representatives  of  the 
following  tribes:  Apache,  Arapaho,  Caddo,  Cherokee,  Cheyenne, 
Chickasaw,  Choctaw,  Comanche,  Creek,  Iowa,  Eansa,  Kickapoo, 
Kiowa,  Miami,  Missouri,  Modoc,  Osage,  Oto,  Ottawa,  Pawnee, 
Peoria,  Ponca,  Potawatomi,  (^apaw.  Sac  and  Fox,  Seminole, 
Seneca,  Shawnee,  Tonkawa,  Wichita,  Wyandot,  &c.;  these 
belong  to  10  different  linguistic  stocks,  whose  original  habitats 
were  widely  distant  from  one  another  in  many  cases. 

Some  of  the  American-Indian  linguistic  stocks  (those  of 
California  especially)  hardly  know  real  tribal  divisions,  but 
local  groups  or  settlements  only;  others  have  many  large  and 
important  tribes. 

'The  tabular  alphabetical  list  given  in  the  following  pages 
contains  the  names  of  the  more  important  and  more  interesting 
tribes  of  American  aborigines  north  of  Mexico,  and  of  the  stocks 
to  which  they  belong,  their  situation  and  population  in  t909, 
the  degree  of  intermixture  with  whites  or  negroes,  their  social, 
moral  and  religious  condition,  state  of  progress,  &c.,  and  also 
references  to  the  best  or  the  most  recent  literature  conceming 
them. 

Up  to  the  date  of  their  publication  references  to  the  literature 
concerning  the  tribes  of  the  stocks  treated  will  be  found  in  Filling's 
bibliographies:  Algonquian  (1891),  Athabascan  (1892),  Chinookan 
(1893),  Eskimoan  (1887),  Iroquoian  (1888),  Muskhogean  (18S0), 
Salishan  (1893),  Siouan  (^[887)  and  Wakashan  (1894).  See  also  the 
Handbook  of  American  Indians  North  of  Mexiio  (washingtor 
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^^mU). 


Caihoo-Eaieis. 


Chehehdevi. 


At  BcouMxnr,  Qi»b«,  17',  at  SI 
Fnii(DB  da  uc  and  notevUk, 
330-    DoTQiailif. 

M.E.  CtliEocnIa.  Aboul  iiso  in  the 
nt  rivtf  TcgloD^  alflo  30  or  60 
on     the     Klamalb     EoerraUoo. 


ta6  U  Vicer  (Cacouna.  Quebec); 
103  io  vuioiB  parts  of  W,  Nc" 
BnuHwkk.      Appamtty  inmas- 


ireadni  as  (ornaly  Ihouibt. 


58  at   Ft.   Bdkoap   RaerTation, 

Rneml^  WTQmini;     S85    in 
OUahomi.     Hotdlni  ihdi  awa. 


n  Babine  Lake,  BulUey  rive 


aSucnl  of  Lake  Alhabuka. 

iS;  on  Dean  Inlet,  Benlinck  Aim, 
BeJIamoll  riiei,  &c.,  coiat  ot 
centra]   Brilitfa  Columbia.      De- 

Aboul  814  loAlberlB,  Canada.    De- 


Probably  deQcanng  somewbal. 

;□     in     OkUboDU.       Intreaiiiic 
sligbtl]'. 

TOO  in  Ibe  ruion  E.  oi  Lake  Atba- 
biaka,  N.^  Canada 


I    a*    ihe    nciibbouriai 


miied  bloodi. 


CoutdoableSpan- 


PnwrBB  very  ■low;  ii 
KhDoU  tdt.  KlNsath 
under  Methodist  inBuei 


■JSK.!. 


Marked  improTanenl  bae  and  there. 

CalliaUc  ud  Lutheran  misnou. 


>k]aboma  Arapnho  Amfdcan  dtl- 

Doolie  nl2ons  clileflyi  also  Dutch 
Ref«med. 


Maunuilt,  Hia.ia  AUudodi  (Qaiiitc. 
1S66);  Jack,  Tnmi.  C^Mod-  liul., 
iS«a-ia93. 

owers  Cemlra.  JV.  Amtt.  EUmuI., 
vol.  lU..  1S77;  Tuloua  wrjdnfii  oi 
Ur  R.  fi.  D^nm,  Amtricai  AMkn- 
pohfiH,  i9os-i»^,  &c. 

'mkg   On   KuhUd)    of    Vadamlnin, 

iStf-ik4a:  Colder,  /nvn.  Ama. 
Foik-Lpre^  rgoj-i^of;  Chambaiain, 
Diet.  Sdit.  and'EllHcs  <Has[inv, 
vol.  i.,  igoi). 

'ndngs  of  S.  T.  Rand:  ChambcrUin 
(M.),  Ualistel  Vtcalmlarj  (Cam- 
bridje,  iBpg). 


lurke,  gll,  . 
M;-i8gS,  ai 


'ridno  of  Krocber  and  Dosey,  fiiiU. 
Ana.  iStu.  Nat.  Bia.,  ipoo-iooj, 
and    PiM.    PiOd    CulnmbT^  Mm.. 


n  Canada  ''steady  adi 
where  good.  Alberta 
are     !3etho " 


liule. 


Rather  lUlioolrT. 

Not    very     encounfinf,       Wm 
Influence  not  yet  stroi^y  (di. 


Steadily     iniiitovinif     morally 
'--.ncially.  .\nglica05, 137;  Ca: 


l-*S^'f^J.-'?^'^ 


Uadean,  Caudwn  Smoft 
(Toronto,  1890),  and  ocha  • 
Crinnell.  Biathlixl  Ledt. 
(N'.Y.,  ir>o3),  and  otba  1 
Wiisier,  Aim.  ArA.  Rtf.  Onlaria. 
Schulti,  Uy  Lil4  ■   ■■ 


!-7\£i 


auppartin«.     Presbyter 
Catholio,    I  jo;     iBe 


!.,  1007);  Wiitler,  AiUkref. 
r,  ilia.  Nat.  Hist.,  i«o8, 

llackfttt 


ConriderableFcencb 


sedentary    1 
siive  as  Ind 


TO  on  toe  Iroauoig  Kaemaous  I: 
New  York  Sute;  1044  with  Ih 
Si  Nations  In  Onlario:  also  som 
with  the  Seneca  in  Oklahoma  at 
with  Oneida  in  WiscoBsm. 


Money,  tM  Am.  Sif.  Bur.  £fjb»J., 
iS»>-ig9t;      writing     of     Fletcher. 


ilorice,     Pnt,     Caiiad.     /•!<., 


Harrinfloa,  iHd.,  iji^ 


Sibba.  Cmlta.  N.  Amtr.  B 
nl.  Hi..  187;;  Eells.  Hiit.  0 
.\fi!ium3     m     Ikt     Paeigc 


ibout  >B,oae.  of  which  1489  are  in 
North  Carolina  lad  the  rest  in 
Oklahoma. 


y  Google 
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<fii<utl.ffl.  PaiHlulSiia.  kt. 


a  loireitiac,  UiiR 


IVMif  ifo  m  CWckthonilDy  rl 


\\.mt  TOO  »l  hruiJ  <>t  Lyni  Canul, 

Almul  .109  In  OrtgOD.     I)«creiiilii|. 

All (DM  In  llir  rtiloD  !>.  ot  Ukt 

All>u)i.i>>l.t,  N'AV.  &>iuau. 


I  ill.aw 


rln,  MjinlliiU, 

linl'"si™«*l\i'iLlU|(4in. 
n.MlnnnwU.N.UiikiHa). 


iTif  IV  In  ()kliihan»i  i.ijalnMlNli- 
■Ijipi  ind  LouliUiu. 

iif  tn  ttif  rcf Jon  ot  (luniquol  Suund, 
Vanrinit'o'  liltad.    Iwmiliii, 

,<<I4  un  l<U)riillu|i  KnRVallnn,  Wiiih- 

)|C  i>t  C'llrlllr  .\nnrr,  Wuhioitoo. 
l>r<'n'.>*tni  iIliKllr. 

140^  In  Ollnboniii.     N'uo  hoUInf 


^dOij  in  Ki9Uttlm4B.  Albwu. 


i*o^iiH>oni  .\(Mn-i.M<>niiu. 


In  <HUlnm..  *.>»  wi(N  iTwR-tr 


Napurebloodi 

Idl.      ConiidcT' 
klile    otfTo    "I- 

Latgt  idmliture  ol 
wUu  blood. 

Utile. 

No  dill, 
Sume  lllllg. 
Some      Can«llin- 


ModuU. 


tTtnch,  ftc, 
SomrdwtoSiianlali 

ll'vn,  &I. 
Ultl(. 


"x.rK. 


^diwimMt  vthtt 


UW     ((AMI    I^ 


Cimdiliofi,  Profr«u,  4^c. 


miTeTiS 


VuIdui  rdif Lous  fa 


I    diafing    to 


Retched     by     CiiIh 


Guod  ptraaea.  Many  lodiaru  Quile 
equaVlo  avecve  »Ula  of  n^gh- 
boorbood.  Among  (be  Canadian 
ChlppcRft  the  MeUladiili,  Calho- 
I\i3  and  Angllani  are  veil  repre- 
Knted:  aaong  Iboae  [n  the  Uoilcd 
Slnls  the  Calbolia  and  Epiiro- 
chletly,    bI»   Methndiita. 


:illieiH   o<  Uniled   Statee,  m 
good  snici'esa.     Varlow  rdigioua 
(aithi. 


cpnlacl.      CoogrcgatianaliiC    rail 
Improving. 
Good    progreai,   iq   ipile   of   whin 


low    bill   ateady    pn«rt«    (empl 

vilh   a    fev    tund&V      CalbcUct. 
M«hadi?ti  aod  .^nglirins  uttm^ 


pr<i«r«is.  \an4a9        reiigikji 

larnrtukg  iDdoilritltv  and  6iutm 
jlly.     a«sU  Mill  bad. 


l^Uihona.  IMhtm*,  IS. 
aadingnisukg.C  -  ■-  - 
alMgwid  pnvra. 

-tt'U  »>]  ia.l.'hw.-  mat  jt 


Moouii    and    Pettir.    Uim 
AiUhrtf.Aax..  1907. 

Tookcr,     Attat^ian     Seritr 


(MS    BabiDa),     &c.; 

«*>.  Ostarln,  ijoj! 

furea,  Uitm.  HiU.  Soc.  Coli..  liSs: 
BlacktilKl,  OOami  and  Ck'^enu 
Jiidimj  (1S87);  W.  Janet.  Ahh. 
Arck.  Rtf.  OaUriii.  laoy,  Hugalin. 
Cimp,  inl,  i,  Amtr.  (Qiicbn,  1906)1 
P.  Jonea.  HijI.  Ojtbuty  Indi.  US61). 


lOchH,  MifnUiim  LamJ  tl  Crrrtt 
[iSS4-t8Sg);  Sfttt.Amir.  AMluof., 

SeeNootU. 


SeeChrhalit. 


&i,  iS 


if  PedloL  li 


Bdl.  Walkiai.  Ensa,  Voubk.  I 
Laanbc  Diit.  4t  la  iinfnt  irr  I 

(■Bt«):  Rundl.  Exfltr.  m  tht  . 
Ntrtk  (1898)^  Sinnit.  .4iiii.  Ai 
Ktf.  Oniarit.  mas:  UkIcu.  Cm 
Srr.  FM  (1890). 

latsclieC    ilit^i 


Wriiiav  g(  Duos.  KigM-  Fj«ma« 
it.  K^TCt^rSrs:  .«-*. 
BLmt.^,  ta,  lan  andTDl  ii. 
■8«;    n-nler.  /•— .  Amit     fiii- 


Pk^-d.      .4<v. 


y  Google 


INDIANS,  NORTH  AMERICAN 


461 


SiluatioD.  Fopubiion,  &c. 


Cooditloa,  Pnigm.  &c 


(Madicont.  fee). 


<of  CBUihnawsga). 

S^Uke  ot  TwQ 
MouauiDfl). 

(ofSlIUsb). 

IlOQUQIS 

(d  St  Albcct). 

(Apache). 

'  Kaivuhsho'ienni 


il  Flathead  Aggncy,  MoDlaiia 


5SS  at  Fl.  Mkoap  AgtiKy,  Mm 


(ntroductioa  of  relDd«r  in  i»4>. 
ProbyteKan,  Melhodial,  Calholic, 
MoravUn.  Baptist,  Swedliti  F  -  - 
(riical,    Quaks-.    Can(regali 


Caaiinutd  EmpraveDXDt.      Ca 

SoTDV  improwmoit  in  last  few  ; 

Law-Abldlli^,    iodufttrloua   and 

hHnmiu  more  moral-     £jil 

ilsion  Inlluei 


0  Ptes- 


alion."     Mlw. 


iM  N.  ol  Pnscon  ID  K.W.  Aiiio 
^b^  HOT  Fl.  BeRliold.  N.  Daki 


%  Hoopa  Valley,  N.E.  Call 


locreaiing.  bi 
il  by  emiinaan. 

insu;    S8  In  Oklahoma. 


jej  al  Lake  of  Ti>o  Mountaiiu, 
Quebec. 

1449  al  St  R#|i^  Quebec:  iioS  at 
St  Regii,  New  Vork. 

About  65  at  Watha  (formerlv 
Gib«Ki>.  near  the  souttitra  end  uf 
Uke  Muskoka.  OnUrio. 

7S4  in  ^Jew  Mexica.    Decreaaini. 

About  100  ID  S.W.  Ulali.  Dnreas- 
ing. 

,^bou1  3D0  in  S.  ALaskiu 

About  isoo  on  the  Vukon  (betweeu 
the  Anvik  aad  Kayukuk)  iu  W. 
Alaska. 

About  IJ!  St  Cir:! ode  RoDde,  OrcKOD 
and   a    fnr    also   on    the    SifelE 

S16  on  the  Fkltiead  RcMTvaUon, 
Moniaiui:   9i  at  Colvilie  Afcncy, 


No  pure-Woods  left. 
CotulderaUe. 

Few,  IF  any,  nure- 

bioodtidL 

rev,  if  any,  pure- 
bloods  left. 

Few      pure-blooda 


'  Tndiaoa    only    i 
tiaatb  left.  "^ 


bytoii 

^^m^  'Vaduslly 
the  lines  of  civil 
influenirrs    Met  I 

Not  yet  Aiuch  under  while  or  mls- 


Makini  |ood  firofl'eis,     Congrega. 
tioiul  aod  Caibollc  misuons. 


—  .,-rP<vtiuf  by  anioiltun  and 
stoidL-r^aing.  Pfeatiytcrian  and 
Bptscopol     mlsdooa     with     good 


Prattically  drilued  and  nukLng  fa 
iTocress,  CbJeSy  Catholics,  b 
there  ia  a  MellKduil  school. 


_.      ,„_ Harnr\ 

Uagmbu,  i9og.i<K>$, 

Dall,  Cmlra.  N.  Amtr.  £Urwt.,  vol. 
i..  iStT,  Murdoch,  «U  Ann.  Rip. 
Bur.  mnel..  iM7-ia«S:  and  Nclsoa. 
iSlhlUt.,  iag6-iSw;  Bicnum. /Mail 
Gramtn,  and  Dul.  (1901). 


McDennott,  Jaurm.  Amtr.   Ptik-Lari 
1901:      Rooan,     PIMuai     Iniian 

(.890).    ^^ 

Chamberlin,    Froc.    Acad.    Nat.    Sci 
Fhlla..  i9o».    See  Paiule,  Ute. 

Lroeber.   Antktop.   Pap.   Amtr.  V*i 
Nat.  HiH.,  190J-1908, 

Swinlpn,    CuMlra.    la    Ellmot.    af  Ik 
Maida   (jw5)    and    other   writings 


See  fiaUncs,  Canien,  Clupewyaa, 


Rtiim     (Be 
tiiiiatu  il  Ih 

MaltheWB.  Ethnowr.  and  PMM.  el  Ihi 
BiJalia  (iSTjf;  McGee,  ijlh  ^Hf.. 
JUt.  Bnr.  Ellmal.,  iS«]-i894;  Pepper 
and  MHaon,  Uem.  Amtr.  Anihrop. 


Pnciically  rivaieed  »i 


«  fall 


Methodist 

Practically  all  dviliced  and  making 

laduatTiQus    and    progrbsive.      In- 
Suence  of  MHho&t  oiivion. 

Practically  civHlaedi  outlook  promis- 

"Dealilule,"  hut  lalnlng  somewhat. 

See  Haida. 

Up  to  the  present  inSucnced  moce 
V  the  Fjkino  than  t^  the  whites. 


DoTKy.  Tram.  Anikrcp.  Ssi.  IVaik.. 
1883,  and  IJIh  Ann.  Sip,  B«r. 
EUawl.,  1893-18M;  alao  iilk  Rip. 

Am.  Rtf.  Dtp'-  J"^'  *S-  CmuiJa, 
Cuoq,  Ltximt  de  ta  lattgut  in/^mtiv 
Rep.   Dcpt.    lad.    Ag.    Camda. 


Rep.    Dtpl.   Ind.   Ag.    Canada, 

Chambslain,  Amer.  AHlhrep.,  1904. 

.Viooney^  .Amtr.  Amikrop.,  rSoS.     See 
See  Paiuie,  Ute. 


Poweil,    7tt    Ann.    Rip.    Bur.    Bhnot.. 
iSS!.iis6;     Gatschrl.  Jourx.  Amrr. 


Ciordajro»7fI/WdioiMry(i8;7-ilT9). 
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SitiutloD.  PopulaiioD,  lie. 


Condition.  Profrm,  &c. 


KjtwiA  (Cibulllt). 


KoMIAU  (Cmkow). 


Sahimlan. 


lU  In  Kunuii   xu  in  Oltlabona; 
ib(Mti»iaMeiW 

^boul  i;o  In  irauthtrn  CiIIIocdU. 


Ibout  lies  on  upper  Skteaa  rivci 
Inccninl  Brltlah  Coiumbia. 

Ol  It  Klimilh  A«cncy,  Orepm. 


171  Dl  RDUDd  Villty,  Cnlifornla. 

In  S.E.  Brlllah  CMumbiai  110  3 
Si  Mary'i:  <»  at  Tobnceo  Fliips 
Hi  at  ColumUa  Ukn:  170.  i<mr 
Kootenay.  AI  Flalhend  AE«ncy 
Mnnuna.sAs.  Holdlni  ttwlr  own 


About  a»<D  S.W.  Brlbih  Columbia 
00  Fnwr  ilTtT,  Douilai  and 
UllooM  Lakes,  &c. 

Ill  al  TuliJIp  AfcncT,  \Vashinr«o. 


>a  Ma  tah,  ij  00  Ommc  Rshvi 


MM  11   l-t.   BatboM.   N.   Dakota. 
Brtiaiilai  Is  iiKnue  tfain. 


ili-stt,  Q  Cbiilotit  Is. 


Pcofrcu  baiopcTcd  by  lii 


Qllieni  of  Ibe  U.S.,  mikuu  tairpro- 
naa.  CitholLc.  MeiboSu.  E^- 
byleriin,   &C.,  mluion  infiur 

Making  good  proftcv. 

MoDly    Klfiupportina.      Mdt 


Good,   apcdally   1. 


, —     feccntiy.       Aaglla 

■no    hlMbodiai    mialna— [mn 
itmndng  4^;  latter,  ig  member 


SuSerinf  Irom  wblic 
FcD  and  nltend. 


J^iTu   some    pTOgrcM-      C^tbolii 
iiKl>n>l«UBI  n^ioB  inaumas 


Doiwy,  iilh  Ana.  Ret.  Bur.  EOtui. 
;S89-i89o,  and  tjlh  fc».,  i8o3-[B«4 
Hay,  TVniii.  f  mi.  JbUc  flitf.  Sk. 


Mooner,  /^  Aim.  Ref.  Bm.  EUmal.. 
iSgi-ii^,  Lull,  Tmu.  Kamat  Siit 

Indlaxi    (igoe):     Kroebtr,     BIMs- 


See  TiimsUan. 

GalKhet,      Tkt      Klamclk      ladianx 
(Waitunglon,   1890);  Dorsey,  Ai 
Anllmt.,  i«at. 


SctBJaldu. 

Rtf.  BHt.  A. 


CooiiidHiblc,       in 
SecHalda. 


n  in  tlllahnnu.  >«  in  lni£diu, 
a  few  etw4[brtT^  l<*f&i  about  4D0. 

iij  in  \"ora  StrJu.  iSS  in  rrioiT 
Fjhird    Island,    1KB    in    N« 


T  Lakr,  9Pi   M-d  L^^' 


FnaKh      U«od, 
abootsa^. 

EcflBli  Mood. 


CJtbotn  ncnuaJlT. 


Otwht    TffT    HMi.T?.sfiil    farmer*,, 
^■(■■nprtiat  nitk  "biles.      Meiho- 


idn^.  ^M.  .- 

looj:  Sdnilti,  Jfy  lift  0 

(ffV.. .«»)). 


3,  Carrioa,  Chipewyan. 


Ions,  Stt.  Btil.  Alloc.  AA/.  Sci,  1IS9. 
1S90,  iBg6,  JEf^.  [^.5.  Nat.  Um 
t395,  aod  orba  writiDBj  Boas  and 
Hunt,  Utm.  Ami.  Mm.  N1.  Hist., 

oa,  mmr-  AOmm  {S.Y.,  1S90): 
Ml-Tout,  Jtm.  AmOr.  Intl.,  1005: 
Tail,  ilim,  Amv.  Urn.  Nat.  Bit.. 
1906. 

SecCbefaalia. 

Diuo,  BM.  Ama.  Mm.  Nal.  Bid., 
I90t-i90s:  Jam.  Amv.  FaU-Lfre. 

Swan,  Tkt  IiMmi  <4  C*f  PtaHtry 
(Waahhutea,  iSjo);  Doney,  Amtr. 
.IMifsanaa.  t«DI. 

,111  and  ^dndl^  Tkt  ifinJHi  (1906)^ 
Dam  n  ittk  and  /jtk  JCc^.  Bur. 


Amir.    rM-Ure. 


;nia^  ol  Dr  S.  T  Rud.  csunulli 
Uitmtc  Litmdt  (iSm^:     Pada^ 

Qwlioc.  lOoA:  Leiavd  Alfrm^mim 
Cif^'  mSSO;  Ldaad  ud  IVk 
Xa^siaf  (t«oi}. 


imberUim,  y>an.   Aitrr    T^t-Liw,. 

'i  Stmtn  (Pbila^  i»«i;    ButOue. 
iwL    aU.    5k.    fcf.    m*i    JCs. 


iSm.    SoEKi-Aaik. 


AW*I  itwia.VTr.-au. 


P>cAi|ttma»  asd  C^s^rcli  erf  ihe 


.4«v      f  iLi  -  Lrt. 
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StuatloB.  PopoUtico,  &c. 


AlcoDkian^ 


Alionldin. 
Alhibukau. 


Nei    Pacts. 


NiFDBIHO    _ 


ObL,  i3»,  Buy  i>f  Quinte, 
OdL,  lUilit  incnub  The 
"troquols  itCuuluumaB,  Sic, 
uc  larfdy  Mohiwks. 

About  Mas  in  N.E.  Quebec,  N. 
Bbon  id  St  Lkwrence  and  Si 


About  aaoa  in  H.E.  Ahiooa. 


'    Thuno,    Ouurla. 


ixna  laeo  in  N.W.  Britbh  Col- 
umbia N.  ind  S.  of  StikecD  liTs. 
(Bd  B.  to  berond  tha  Rocklo. 


u(  19.0B0  in  Aiixona  uid  New 

nt  CoMILe  Agency,  WaAhingfon, 

■t  ColyilLe  Aaoicy,  Wishing- 
u.  1SJ4  unds  Bt.  Lapwai 
psinltukncy,     Idabo.        De- 


Aboul  6a  DC  Ute  of  Two  Moun- 
Uini,  Quebec. 

Aboul  a™  in  NsB  riifa  rt^on  in 
W.  Btltiah  ColuinUa.  Decrcuing. 

it6  iu  W.  Wuhiogton. 


gu    Iq    Ibe    Kamloine-OkaDai 
AfeiKT,  Britiili  Cofumbiai    ; 


a  Thima,  Ontario,  uk9 


but    '*  diy-Fanning ' 


Coniidcnble. 
Coiuidenble. 


eiperhkM  OraiM 
uwKdives  and 
Mennoniie  mlsvon. 


liDI,    AlTMelhadtUi. 
fairly  ioduitnous^   progras  «l 


contact.      Bached    by    Cslbolii 
mltsianB  from  Stuart  Lake, 

mprarement  not  marked.     Calhali< 


II  a  high  Intdiectuil  type  (kco  in 
children);  BoBain^  much  from 
diseaae  and  wUle  contact.  About 
60%  Cilholia  and  is%  Pns- 
byterialu. 


'tube^^Cn 


dambcis,    TIm    Otmanklu    (iBoA) 
"'—•--'"-        Ard,.     Tif 

Bourke.  Stake  Dance 
AiArat.,  1B9S 
iDoi.  AlaothenumerouatnittuiarabU. 
of  Dr.  J.  W.  Feirka  in  Rtf.  Bm. 
EIIhuI.  Amrr.  Atdhnt..  Jaum. 
Anr.  FtH-Lore,  i894.i9o8. 

Ik*.    Kif.    Def.   InS.    AS.    Cna-la, 
Im.    Rtf.    Deft.   lud.    Ag.    Cataia. 


SeeCarriets. 


I.  Rtt    Bur.  Elknol.. 


Uttie. 
Considerable. 


i889-rft9D:  CharabsUi 


NQvaka     Leia^    (Boatoi,     i 
The  Niihl  Owa  CN.Y,,  190J). 

See  Chehalis. 

Packard,  Jam.  Amer.  Fctk-Lere, 
i»9i:  McBedi,  Tin  Ntt  PaUs  sina 
Lrwis  and  Clark  (New  York,  iwS)^ 
Spinddi,  Uim.  Amir.  Anlimf. 
Ajsoc..  190S. 

m.    Ref.    De'pl.    InJ.    AS.    Ctnoda. 


Suffering  from  white  cootacti  liquor, 


I'ritingB  of  Rev.  J.  A.  Cuoq.  oped- 
ally  Lesiame  oZhaaim  (Mon^eal, 
imy.  Lemoine,  C«i/r.  nrier.  d. 
Amb.,  Qudiec.  1906. 


(Baku,  itis).    See  Tain 


Suroat,  Sttnet  and  SlaiUi  o>  Savate 


I.  NiU.  HU.,  1900. 


lasi-t^. 


)ti  Manitoulin  and  Cobum 


^^teWMdl 
wfjieUood. 
"^ood^    hairarc 


Coniide 
French 
En^iahbi 


Stf.  Bur.   BUbuiI., 

. wntiap.     Al»  wntinga  ot 

Uiia  A.  C  FMcher.     See  Peoca, 

Bloomedd.  Tfu  Oneidai  (N.V.,  1007), 


lendy  and  Bdf-«upfioTtiQg.     V.S, 


15     MUd     ^"'^'"ff     good 
Biip<i5t9  4ad  Catholics 


Canadian    Oltaira    induetrioui 


aa  civilized  as  average  wt 


c    and    Frolotant 


Smitb,  M.  R.  Hanington,   la.     See 
Six  N'aHoos, 

Docsey  CJ.   O.),  M   Ann.   Ref. 

Etkuvl^  iSSv'SSs;  Brewilet,  Ti 

KoHi.  Stal4  Biii.  Sk..  [006-,  Docsey 
(G.  A.),  Pun.  FiM  Ctlmii.  Uwi., 
iwvt;  Speck,  Trms.  Arek.  ~ 
Onk.  nl  Pnm.  (Phila.,  .907). 


Blackliird,  OUawa  tm 
l«dimi  (.B«j).  See  P 
graphy  0}  the  AlgorOm 


y  Google' 
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Situadoo,  Fopnktloi],  &c. 


CoiKfitiaa.  Profnas,  t 


Alrnkiu. 
AlfDokniL 


QoiLsun. 


Sacs   «kij   Foxe 


About  .i«  in  Kim  WUHim  cmntf. 

About  too  in  Ibe  Puimbt  Valley, 
4901   b   AHnma;    about   looo  in 

About  jjoiDMaiDe. 

its  in  OUaboma.    DKHulng. 


Pisberma  and  small  bnnsi 


Makinf  vtrj  Eood  iicogrea 


Coasidval^r- 

No  pute-bloods  \dl. 


Ste  PassanaquoddT. 


ImprDTcmcnt  slow  In  Montana;  In 
.Ubata,  "notkeable  adiance  aiona 
all  lines."     Methodist  aod  AofU- 


McC«  in  Cofflle  aod  Macdintal,  Da 


.oand.  At/ma. 
(Bosfon.    iBS^.,    _.. 

Sk.    Cmwrfa,    1S89;     ,   

.<iiur.   Fkiln!.    Sue.,    1S97:     Ldand 
and  Prince,  Kiitdat  (Boatin,  1901). 


....   AnnHf  (Boatiu. 

IW4).  UMi  Faamtt  MyOulm  (1906): 
FletclKr,  3nrf  Ann,  Rif.  Bitr. 
Eumal.,  1900-1901. 


Sk  Pilliiu,  flOJiofrdMr  <•/  <*«  Alttm- 


ul  1000  ■■  M.E.  Califa 
inOklaboma. 


Walpole   Island. 


on  Walpolt 
^iaOklah. 


food     orocms 


Canadian  PoUtnlonii  inlaw-ablcfinc 


See  Blackfeet. 


luaael.  Amir.  Anlhnip.,  190},  Jimm. 
Amir,  FoUt-Lffre,  igei,  and  jOtA 
Ann.  Rif.  B<r.  Amir.  EiIbuJ., 
I9(M-I905;  DdCHT,  Iniimu  t/  Mi 
&Mmsl  (1903):  Rnfliiia.  .4iii<r. 
.iliMn/.,  1904:  Knctia.  I'-h'. 
Ciltf.  Pitl.,  t»a;. 

laiT^   EUmotrtiiky    af    Iki    i>«u 

Don^U.O.)  C«««I«>,M/.(.S9o), 

" — "--    and    Pimiia     •^--    '—-  ' 


I,   PirUCtUmt. 


be;  Doner  (C.  AJ,  K 
I/-1.  iS.U  ,  i«s;  Boaa, 
d.  Amtr.,  Quiec,  190a. 

Sec  Pilling.  BiUietrafliy  tl  M(  Atteii- 
fnu  iMfusga  (i89i). 

WHdi^  itf  fianddis,  Hodie,  Lunuut, 


SeeMocpiL 

About  .4300  in  la  pueblw  in  New 


10  In  WcMini  New  Meiico. 


4^6  il  Ibe  Pnyallup  .^[eDcr.  V 
191  In  Oklabonu. 


lominallr  Cslbotin  f<r  moil 
At  San  Joan  notable  eridetK 
thrift,  iai  dsewbiTe. 

tacdcallT  all  aie  ''muB." 
slantial  pRipen  latetr  in  si 


Vridnfs  ot  Buiddia,  LuDunia,  Fewk«, 
be    _    See  Pueblo*  (Xercsaa)  anJ 

landdicr,  7«n.   Amir.  Elhml.  tmd 
Ardiacol.,  iHii;  Fcwhs,  Mi.,  1891; 


ComidTablc, 
Considerablo. 

Con<idFrablt. 


Profma  food. 
See  Nisqualli. 


'6  at  Colnlle  Agencj,  ^VashlPC1oa. 
1;  S.W.  of  CaliaiT.  Albeita, 


Lbout  4SO  CO  Fiofau  and  Paisnip 
[inn  asl  W.  toIaAa  of  Tatin 
Lake     m     X.     central     Brilith 


wSljo'Tess. '     Caibolk 


EUbkI.,  i8«3-iM4,  and  vd  Kif. 
1901-1901;  Qiahina,  kU  Xif.,  iSSe 
■  a«i.  ^  Kif..  iSJi-iffij,  ^  Xt*. 
itoi-itoi,  sul  ZiM  PMr-Taii: 
(N.Y.,  i»ei),  and  other  wnlm^. 


Doner  P-  0.>.  lit 
Secaallan. 


Bin,,  190J:    Cooaid,  Out  Cimt. 

'90S- 

ailcT,  /nrn.  jf  KKr.  FiO-Lm.  iwi: 
loaa,  (Kd.,   190T,  aod  Fn  Tan 

UmY.     Oweo.     fM-Lin    a)    Ike 

Uiup>llti(l904). 

SeeCbebalij. 

Madon,  CawW.  Smawi  FM  (iSge): 
Goddaid,  CMfr.  wl.  i.  Amtr. 
19116;  Uoke,  Oi^  and  ^im.  .tnt 
Ar^,  Omlirie,  1905;  Siianis,  Jamrn 


y  Google 
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AlgonUui. 
Shosbooiao. 


MitCulcy.     J»     Atm. 
EUmd..    ,88  J ;     '•- 


Cot,    Red    Paliwli 


Sj  in  Oklaboms:  nti  in  New 
Vork;  115  irilh  Sii  Neik«u.  on 
Gruid  river,  Onurio. 


ninldaha;  i^iiuNevBda: 


oui  1000  In  the  5.  initr 
arilish  CoJumbia;  il»  ti 
be  Koolenaii  ua  it  ifae  Col 


Progieu  ^ood,    Cilbolic  and  Proti 


Prwien  good  in  the  last  lew  yait. 
Cilholic  and  Piotalant  EpucgpaJ 


Hamy,  Skenttt  Indi 

.  Sci.  ami  An 
:  Indian  Pi  A, 


Suvt. 


(Nanolmi 


TsnEuuM 


TuTCHOHnUt*QIH. 


Shnboman. 


ti  Resemtion.  Onfon. 


Ontario;  Cayuga,  1044;  Siobairk, 
1763;  Oneidii,  350;  OnAdcgH, 
jjo;  Seneca,  aij;  Tuscarora,  mj. 
Toul,  4118. 


Lbaut  i;c  in  the  Howe  5d.  and 
Buiraid  InJH  regjon  of  BriGah 
ColuinliU. 


Consldenbiie. 

Large  admiiture  of 
flbile  blood. 

oflle  Uood. 


enlly  cajBble  and  indusl 
id    steadjjy    improving;     many, 
lib  in  U.S.  and  Canada,  equal 
whiles.    The  Canadian  Caj 


Many  (^ristian  faithB 
Imwovemeot    vmrjing   with   tribes  i 


be  bciL    Various 


See    Fillina,    B^l.    al    Altm.    Um- 

Culin,  All 
(Phila.,  I 

Boas.  Rep.  Brit.  Azax.  Adv.  Set., 
iSga,  and  EUinrtr.  Altum  (N.Y., 
loooi;  DaWBon,  Tmik.  Kn.  5«. 
CsMufa,  tSsi;  Boaa,  Imtumiukt 
Saga  (i««s). 

Doraey,  Javn.  Amir.  FM-lere,  iSijo. 


loyie,  Am.  Arch.  Rif.  Onlaru.  iS»l 
and  IKS.  and  Joum.  Anlhr.  /nK. 
looo;  Hale,  Iraonois  Bask  of  Bill 
(Phila.,  iSe^);  WilMO,  Train.  Rny 
Sue.  Can.,  liSj.  See  alio  undc 
tribal  namca. 

leauchamp,  BuU.  N.Y.  SlaU  Uus. 
i8o)-iooj.  Tht  Irofiurii  Trail  (1891) 
and  orhc  writing;  South,  snd  Ann 
Sif.  Bur.  Sknol.,  iSBo-lSBl 
Hewitt,  tru  Ann.  Rif.  Bar.  EUmel. 
iS9«-i9aD.    and  otbei  wridogi.    Sei 


Harbour,  B.C. 


S.E.     Vancouver 


Tanaia  and  Kouiefiky  in  Alaska. 

ibout  1770  m  the  TboMpeon  river 
re^an,S.  ctntxal  British  Colunbia 


Considerable. 
Liltle. 


ia    marked    pmness,    but    w 
inBueace  beiDgfHi.    Calboticsi 


Improving. 

Making  good  profreaa. 

No)  yet  much  influenced  bf  wUlci. 
Catholic  iniBHtn. 

Miking   good    frtgrest.      Catholic 

lot      marked      generally,       Greek 
Orthodoi  and  otho-  mliiloDi. 


ariooB  wridngs  of  Peiilol  and  Morlce; 
(he  jailer  in  AtMnpoi,  1906-100;: 
BoRipas,  Madtauic  ffiMr  {Loodoo, 
iSSS);     Bell,    Jean.    Amir.    FM- 

Bou,  Rtf.  Brit.  Asmc.  Aiv.  Set., 
1889,  and  Amtr,  AnOret.,  1SS9. 

Boas.  Rrf.  Sril.  Aunc..  1890;  RDI- 
"-    il,   Jnm.    Rey.   Anlhnf-   I'"'; 

Wtitiaa  of  Rev.  U.  Eelli.  See 
ChSlit. 

Teit,  But!  Amiiv.  Vtl.  (N,Y.,  1906), 

JetU.  Ctmtr.  ml.  in  Amir.  1906: 
Mm,    19071    Jam.    AnOir.    Iittt., 

Teit  uid  Boai,  Uim.  Amtr.  lf«i. 
Nat.    Bin.,    1900;    Tdt,    Tni.    o) 

HnHlW  SatiJ,'and  Dbtt  (iJ^', 

Krause.  Dii  Tliakit  Indiana  (Berlin. 
1885):  Boas,  Indimuclu  Saten 
(Balin,  ipo.O:  DoiDrai.  '-" 
Anthrop.,  1907;  Swanron,  j 
Sip.  Bur.  Anur.  Etlm^. 
EmmoDS,  i/i 
Hia.,  1903. 


Ann. 


Ellinal.,  unn-iaes 


1    in   Dorlbem    Bridgh 


Contented  and 
Making    good 


progress.      An^io 


■Si 

Kew\ 
About  ID 


loridoi  1345  in  Utah. 


Liule  procnu. 

SeeUle. 

PresKyterian  mij 
cUte. 


Mooney,  Gtobus,  1901. 

Boas.  Rip.  Bril.  AttM.  Adv.  Sci.. 
1B89.  and  Indivritdu  Satm  (Berlin. 
i&9s):  von  der  Schulenburg,  Dii 
Spntki  dir  Zimsklm-lndiaaer 
(i8«4)l  Wellcaaie,  ItMUmUa  (18*7). 


See  Bubinei.  Curien.  Chipewran. 

SeeUle. 

See  Nei  PenA. 


(Phila.,  looi)!  Kroeber,  / 
Amir.  Felk-Lirt,  1901,  and  / 
Anlkrvp.,  i90«. 


y  Google 
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Slaittioa.  Fopuluiaa.  &c. 


WaLLAK'ALI 


YlUAWENtvn. 


i  Id  Anuu.    Dtataiat. 


leja  in  Mebruka;  iiSi  in  Wiicoa- 

]8i  In  Oldnbomii    i  it  Aadsdoii, 
OnUrio,  Cinnia 

About  isao  in  Waaliingtoa, 

Aboul  wo  N'.E.  of  Gnu  Sl»v«  lake 
in  N"W.  Ciaadx. 

Sot  II  Fort  Yuma  Mfocf,  Callfarnia, 
uk!  *  Few  At  San  CarJiH,  AiiionA. 


Uiile. 


^lopun-bloadslEri, 
hudir  1  hill- 
blood. 


(MoicuO  b1< 


pOM  norallr. 

L~  5  )  nukiru  rood  pro- 
:allujit:    uuT  Pronslanl 


.laay  (ood  dtiam  of  U.S.  tad  pec 
grWDg.  Suffering  from  liquo 
end  the  mocal  beui  to  amw  a 


Lale  reporl9  indicate  bod  indua 
No  pnctical  tdvuice  u  yet. 

PngnsA  good.     Carbolic  And  Pro- 


Jtmo.  Indiaiu  i 
K<(»ii(Baiton 

See  Nei  Faaa. 


Thwiiua,  CM.    Suit  Hisl.  Sac.  Wis 


187V-1880:     CoODdlcir,    . 
R£p.    OHtarU,    looc,    AC-    ,. 
FM-L^i  (Toptt*.   1890)1   W 
Tnms.    Kanai    Slalt    Bin. 

■  '.  1906. 

Wtitinff  o(  Petitol.  Moricc,  be. 
...     ._. —  j^   ObJ   iai  J 


(190}),    See  MiHion  IndUiM. 
See  Pueblo«  (ZuKtD). 


RS 


From  the  tables  it  will  be  seen  that  the  American  Indians 
in  some  parts  of  North  America  are  not  decreasing,  but  either 
^^  holding    their    own    or    even    increasing;    also    that 

2^^*^  thousands  of  them  are  now  to  all  intents  and  purposes 
the  equals  in  wealth,  thrift,  industry  and  intelligence 
of  the  average  white  man  and  cttizena  with  him  in  the  same 
aociety.  In  certain  regions  of  the  continent  small  tribes  have 
been  annihilated  in  the  course  of  wars  with  other  Indians  or  with 
the  whites,  and  others  have  been  decimated  by  disease,  famine, 
tic;  and  over  large  areas  the  aboriginal  population,  according 
to  some  authorities,  has  vastly  diminished.  Thus  Morice 
estimates  that  the  Athabaskan  population  at  present  in  Canada 
(about  3o,ooo)  is  less  than  one-seventh  of  what  it  was  a  century 
or  more  ago;  Hill-Tout  thinks  the  Salishan  tribes  {c.  15,000) 
number  not  one-fifth  of  their  population  a  hundred  years  ago, 
and  equally  great  reductions  are  claimed  for  some  other  peoples 
of  the  North  Pacific  region;  Rroeber  thinks  probable  an  Indian 
population  in  CaUfomia  of  150,000  before  the  arrival  of  the 
whites,  as  compared  with  but  15,000  now;  by  some  the  arid 
regions  of  the  south-west  are  supposed  to  have  sustained  a 
very  large  population  in  earlier  times;  certain  of  the  Plains 
tribes  are  known  to  have  lost  much  in  population  since  contact 
with  the  whites.  But  under  better  care  and  more  favourable 
conditiotts  generally  some  tribes  seem  to  be  taking  on  a  new 
lease  of  life  and  are  apparently  beginning  to  thrive  again.  A 
considerable  portion  of  the  "  disappearance  "  of  the  Indian  is 
through  amalgamation  with  the  whites.  Undoubtedly,  in  some 
parts  of  the  country,  exaggerated  ideas  prevalent  in  the  early 
colonial  period  as  to  the  numbers  of  the  native  population  have 
interfered  with  a  correct  estimate  of  the  aborigines  past 
and  present.  Mooney  thinks  that  the  Cherokee  "  are  probably 
about  as  numerous  now  as  at  any  period  in  their  history  " 
(Hndb.  Amer.  Imis.,  igo;,  pL  i.  p.  347),  and  this  is  perhaps 
true  also  of  some  other  tribes  east  of  the  Mississippi.  Major 
J.  W.  Powell  was  of  opinion  that  the  Indian  population  north 
of  Mexico  b  as  large  to-day  as  it  was  at  the  time  of  the  discovery. 
This,  however,  is  not  the  view  of  the  majority  of  authorities. 
The  total  number  of  Indians  in  Canada  (Ann.  Rep.  Depi.  Ind. 
AjS;  1907)  for  1907  is  given  as  110,345,  as  compared  with  '09.394 
for  the  previous  year,  not  including  the  Micmac  in  Newfoundland 
and  the  Indians  and  Eskimo  in  that  part  of  Labrador  belonging 
to  Newfoundland.  In  1903  the  figures  were  108,233.  The 
gain  may  be  laigdy  due  to  more  careful  enumeration  of  Indians 
in  the  less  well-known  parts  of  the  country,  but  there  is  evidentlj- 
DO  marked  decrease  going  on,  but  rather  a  slight  ii 


Ontario,  Quebec,  New  Bninswidc,  &c.  In  the  United  States 
(exclusive  of  Alaska,  which  counts  about  30,000)  the  Indian 
population  (Ann.  Rep.  Ind.  Af.,  1906)  is  estimated  at  197,389, 
no  including  the  "  Five  Civilized  Tribes,"  of  whose  numbers 
(94,393)  some  65,000  can  be  reckoned  as  Indians — a  total  of 
383,000.  The  figures  of  197,389,  according  to  the  report,  show 
an  increase  in  population  "  due  mainly  to  increase  in  number 
of  Indians  reported  from  California." 

The  financial  condition  of  the  Indians  of  the  Dominion  of  Canada 
for  the  year  ending  March  31,  1907,  is  indicated  in  the  following 
table :— 


Total  Income 

Pereonal 

Property. 

Year. 

Ontario    .     .     . 

»i, 426,690 

N.  Brunswick      . 

1, 78 «. 330 

915.783 

189,701 

109,89a 

N.Scotia       .     . 

151.949 

76,603 

6.370 

15.374 

Manitoba      ,     , 

i,  101,044 

348.966 

B.  Columbia 

5t!:g 

Total 

5.I54J89 

(;30.>39.659 

*5-' 55.05* 

The  total  amounts  earned  during  the^-ear  were:  from  agriculture, 
'1.337.948:  wages  and  miscellaneous  industries,  (714,125;  fishitig, 
(544,^87;  hunting  and  trapping,  (630,633.  Of  these  huating  and 
Crapping  show  a  decided  decrease  over  1906.  The  Indian  Trust 
Fund  amounts  to  $5,157,566-59.  The  total  appropriation  in  con- 
nexion with  the  Indians  of  the  Domioion  for  all  purposes  for  the  year 
1906-1907  was  $1,055,010  and  the  actual  en>enditure  some  (114.000 
less.  The  total  amount  of  sales  of  lands  for  the  benefit  of  Indian 
tribes  was  (423,006-13.  The  balance  to  the  mdit  of  the  Indian 
savings  account  for  the  funding  of  the  annuities  and  earnings  of 

Supils  at  industrial  schools,  together  with  collections  from  Indians 
ir  purchase  of  cattle  and  for  ranching  eapenaeg,  was  (5i,7oS>92. 
According  to  the  Ssporl  of  the  Commusioner  t^  Indian  Avoirs 
the  total  amount  of  trust  funds  held  by  the  United  States  govern- 
ment for  the  Indians,  in  lieu  of  investment,  amounted  to 
*36.352t95o-97.  yielding  for  1906  interest  at  4  and  5%  of 
(1,788,237-23.  The  total  incomes  ol  the  various  tnbes  from  all 
sources  for  the  year  ending  June  30,  1906,  was  (6,55^,555-39, 
including  interest  on  trust  funds,  treaty  agreement  and  obligations, 
gratuities,  Indian  money,  proceeds  of  labour,  &c. 

WTiile  the  general  constitution  of  the  .\merican  aoorigines 
north  of  Mexico  is  such  as  to  justify  their  designation  as  one 
"American  race,"  whose  nearest  rongener  is,  to  be  found  in 

och  LiOOgfC 


RACE  MIXTURE] 

tbe  "  MongoUaa  race  "  of  eastern  Asia,  &c.,  there  is  a  wide 
range  in  vaiiation  vithln  the  Americaji  tribes  with  respect  to 

particular  physical  characteristics.  Some  authorities, 
22iiSlU  ^^  Dr  HrdliCka  (Ha«<fi.  Amer.  Indi.  N.  oj  Hex., 
MkK  1Q07,  pt.  i.  p.  53),  separate  the  Eskimo  fiom  the 

"  Indiajis,"  regardlDg  them  as  "  a  distinct  sub-race  of 
the  Mongolo-Malay,"  but  this  is  hardly  Becessaiy  if,  with  Boas 
(_Ann.  Archaed.  Rep.  OtUario,  1905,  p.  85),  we  "  consider  the 
inhabitants  of  north-eastern  Asia,  and  of  America  as  a  unit 
divided  into  a  great  many  distinct  types  but  belonging  to  one 
and  the  same  of  the  large  divi^ons  of  mankind."  Upon  the  basis 
of  diSerences  in  stature  and  general  bodily  conformation,  colour 
of  skin,  texture  and  form  of  hair,  shape  of  nose,  face  and  head, 
Ac,  some  twenty-one  different  physical  "types"  north  of 
Mexico  have  been  recognized. 

Although  tbe  variation  in  stature,  from  tbe  short  people  of 
Harrison  Lake  (average  161 1  mm.)  to  the  tall  Sioiut  (average 
1736  mm.),  Eastern  Chippewa  (average  1733  mm.),  Iroquois 
(average  1727  mm.),' Omaha  and  Winnebago  (average  1733  mm.) 
and  other  tribes  of  the  Plains  and  the  regions  farther  east,  is 
considerable,  tbe  North  American  Indian,  on  tbe  whole,  may  be 
termed  a  tall  race.  The  stature  of  women  averages  among  the 
tall  tribes  about  93%,  and  among  the  short  tribes  about  94% 
of  that  of  the  men. 


The  proportion  of  statures  (adult  males)  above  i73n  mm,  in 
certain  Indian  tribes  (Boas)  is  as  follows:  Apache  and  Navaho, 
35-31  Arapaho,  45-9;  Ankara,  15-3;  British  Columbia  (coast), 
~°-8;  British  Columbia  (interior),   16-4;  California   (south),  33-7; 
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Cherokee  (eastern),  21 -o;  Cherokee  (western),  40'7;Chey< 
Chickasaw,  23-8;  Chinook,  36-2;  Choctaw,  i3'6;  Coahuim,  14'^i 
Comanche,  a?-!:  Cree,  33-4;  Creek,  53-6;  Crow,  51-3;  Delaware, 


;  E^mo  (Alaska),  5-9;  Eskimo  (Labrador),  O'O;  Flathead, 
18-9;  Harrison  Lake,  B.C.,  I-o;  Hupa,  iS-^;  Iroquois,  52-1;  Kiowa, 
4I-3;  Klamath,  20-0;  Kootenay,  26-o;  Micmac  and  Abnaki,  45-7; 
OjiDwa  (eastern),  43-7 ;  Ojibwa  (western),  42-7 ;  Omaha  and  Wmne- 
baao,  54'9;  Oregon  (south),  5-1;  Ottawa  and  Menominee,  30-6; 
Paiute,  22-1  i  Pawnee,  390;  Puget  Sound  and  Makah,  6-5;  Round 
Valley,  Cat.,  3-3;  Sahaptin,  28-2;  Shuswap,  15-9;  Sioux,  50-8; 
Taos,  18-5;  Ute.  124;  ZuOi  and  Moqui,  i-9. 

Very  notable  is  the  penrentace  of  tall  statures  among  the  Cheyenne, 
Creek,  Crow,  Iroquois,  &c.  The  form  of  the  head  (skull)  varies  con- 
siderably among  tbe  Indian  tribes  north  of  Mexico,  running  froip 
the  dolichocephalic  eastern  Eskimo  with  a  cephalic  index  of  ;[i-3 
on  the  skull  to  the  brachycephalic  Aleuts  with  84-8.  Sevu'al  tribes 
practising  deformation  of  the  skull  (mound-builders,  Klamath,  &c.) 
show  much  higher  brachycephaly. 

Tbe  percentage  of  cephalic  indices  above  8^  (on  the  beads  of 
living  individuals)  among  certain  Indian  tribes  (Boas)  is  as  follows: 
Apache,  87'6;  Arapaho,  S'O;  Arikara,  2a-6;  Blackfeet,  6'2;  Caddo, 
472;  Cherokee,  20-0;  Cheyenne,  10-4;  Chickasaw,  14-4;  Comanche, 
653;  Cree,  4-9;  Creek,  25-o:  Crow,  12-0;  Delaware  la-o;  Eskimo, 
(Alaska),  iO'6;  Harrison  Lake,  B.C.,  88-8;  Iroqums,  15-4;  Kiowa, 
25'0;  Kootenay,  19-1 ;  Mandan,  4-5;  Micmac  and  Abnaki,  7-0; 
Mohave,  865;  Montagnais,  21-7;  Moqui.  54-3;  Navaho,  49-4; 
Ojibwa  (eastern),  26>6;  Ojibwa  (western),  10-2;  Omaha,  23-0; 
Oregon  (south),  509;  Os^e,  79-I:  Ottawa  and  Menominee,  34'7! 
Pawnee,  4-8;  Pima,  96;  Round  Valley,  Cal.,  4-8;  Sahaptin,  57-4; 
Shuswap,  59-9;  Sioux,  9-6;  Taos,  60;  Ute,  8-9;  Wichita,  96-0; 
Winnebago,  66-8;  Zufli,  41 -i. 

The  Apache,  Mohave,  Navaho,  Osage,  Sahaptin,  Wichita  and 
Winnebaeo  practised  skull-deformarion,  which  accounts  in  ^rt 
for  their  n^n  figures.  The  brachycephalic  tendency  of  tbe  CaOuu, 
Moqui,   Shuswap   and   Zufii   is  marked;  the   Comanche,  with   "" 

iverage  cephalic  indue  of  84-6  and  •'■■  " — '■ —  '  -' ""'"  " 

>ne  ofSS-S,  are  noteworthy  in  this  r 
so  in  the  case  of  head-form,  there  s< 

of  types,  especially  in  the  Huron-Algonkian  region,  the  Great  F 
and  the  North  Pacific  coast. 

The  North  American  Indian  may  be  described  in  general 
as  brown-skinned  (of  various  shades,  with  reddish  tinge,  some- 
times dark  and  chocolate  or  almost  black  in  colour)  with 
black  b(ur  and  eyes  varying  from  hazel  brown  to  dark  brown. 
Under  good  contUtions  of  food,  &c.,  the  Indian  tends  to  be  tall 
and  mesocephalic  as  to  head-form,  and  well-proporrioned 
and  symmetrical  in  body.  Tbe  ideal  Indian  type  can  be  met 
with  among  the  youth  of  several  different  tribes  (Plains 
Indians,  Algonkians,  Iroquoians,  Muskogians  and  some  of  the 
tribes  of  the  south-western  United  States).  Beauty  among  the 
aborigines  of  America  north  of  Mexico  has  been  the  subject 


of  brief  studies  by  Dr  R.  W.  ShufeUt  and  Dr  A.  Urdlii^ 
{Boas  Anniv.  Vol.,  New  York,  1906,  pp.  38-43). 

The  extent  to  which  the  red  and  white  races  have  mixed 
their  blood  in  various  parts  of  North  America  is  greater  than 
ia  generally  thought.  The  Eskimo  of  Greenland 
have  intennarried  with  the  Banes,  and  their  kinsmen  ^IJ^^. 
of  Labrador  with  the  English  settlers  and  "  snmmerers." 
The  eastern  Algonkian  Indians  in  New  England  and  Acadia 
have  now  considerable  French,  English  and  Scottish  blood. 
Many  of  the  Canadian  Iroquois  are  more  than  half  French,  many 
of  the  Iroquois  of  New  York  half  English.  The  Cherolcee,  an 
Iroquoian  people  of  the  Caroliuas,  have  some  admixture  of 
Scottish  and  German  blood,  to  which  Mooney  would  attribute 
some,  at  least,  of  their  remarkaUe  [nogiess.  In  the  state  of 
Oklahoma,  which  has  absorbed  the  old  "  Indian  Territory," 
the  results  of  race-amalgamation  are  apparent  in  the  large 
number  of  mixed  Uoods  of  all  shades.  In  spite  of  the  romance 
of  Pocahontas,  the  intermarriages  of  the  two  races  in  the 
Virginian  region  seem  not  to  have  been  very  common  or  very 
important.  Nor  does  there  appear  to  have  been  much|  inter- 
marriage between  Spaniards  and  Indians  in  the  south  Atlantic 
region,  though  in  Texas,  &c.,  there  was  a  good  deal.  In  New 
France,  in  spite  of  the  efforts  of  some  recent  Canadian-French 
writers  to  minimize  the  fact,  intermixture  between  whites  and 
Indians  began  early  and  continued  to  be  extensive.  In  parts 
of  New  Brunswick,  Quebec,  Ontario,  some  of  the  northern 
American  states  and  regions  of  the  Canadian  north-west,  there 
are  Indian  villages  and  white  settlements  where  hardly  a  single 
individual  of  absolutely  pure  blood  can  now  be  found.  In  the 
vans  of  some  of  the  "  Iroqucos  "  of  Caughnawaga  and  New 
York  state  to-day  flows  blood  of  the  best  colonial  stock  (Rice, 
Hill,  Williams,  Stacey,  &c.,  captives  adopted  and  married 
within  the  tribe).  In  the  great  Canadian  north-west,  and  to  a 
large  extent  also  in  the  tier  of  American  states  to  the  south, 
the  blood  of  the  Indian,  through  the  mingling  of  French,  Scottish 
and  English  traders,  trappers,  employees  of  the  great  fui  com- 
panies, pioneer  settlers,  &c.,  has  entered  largely  and  significantly 
into  the  life  of  the  nation,  the  half-breed  element  playing  a  most 
important  T61e  in  social,  commercial  and  industrial  development. 

In  1879,  besides  those  whose  mixed  blood  had  not  been 
remembered  and  those  who  wished  to  forget  it,  there  were, 
according  to  Dr  Havard  {Rep.  Smiths,  Inst.,  r879),  at  least 
23,000  mitis  in  the  United  States  and  18,000  in  Cai^a  {i.e.  in 
the  north-west  in  each  case).  When  the  provin<x  of  Manitoba 
entered  the  Canadian  Confederation  it  numbered  within  the 
borders  some  10,000  mixed-bloods,  one  of  whom,  John  Norquay, 
afterwards  became  its  premier.  In  the  Columbia  river  region 
and  British  Columbia  some  intermixture  has  taken  place,  originat- 
ing in  the  conditions  due  to  the  establishment  of  trading-posts, 
the  circumstances  of  the  early  settlement  of  the  country,  &c. — 
this  has  been  both  French  and  English  and  Scottish.  Farther 
north  in  Alaska  the  Russian  occupaUon  led  to  not  a  Uttle  inter- 
mixture, both  with  the  Aleuts,  &c,  and  the  coast  Indians. 
In  some  parts  of  the  far  north  intermixture  of  the  wMtes  with 
the  Athab&skans  is  just  beginning.  In  Canada  no  prohibition 
of  marriage  between  whites  and  Indians  exists,  but  such  unions 
are  forbidden  by  law  in  the  states  of  Arizona,  Oregon,  North 
Carolina  and  South  Carolina. 

A  conuderable  number  erf  the  chiefs  and  able  men  of  the  various 
Indian  tribes  of  certain  r^ons  in  recent  times  have  had  more  or 
less  white  blood — Iroquois,  Algintkian,  Siouan,  &c. — who  have 
somerimes  worked  with  and  sometimes  against  the  whites.  In  the 
case  of  some  tribes  there  have  been  "  pure  blood  "  and  "  mixed 
blood  "  factions.  Some  tribes  have  frowned  upon  miscegenation; 
even  the  Pueblos  (except  Laguna,  which  is  Kereaan)  have  never 
intermarried  irith  the  whites.  Both  in  Canada  and  tbe  United 
States  strains  of  Indian  blood  run  in  the  veins  of  prominent  families. 
Some  of  the  "  first  families  of  Vir^nia  "  are  proud  to  descend  from 
Pocahontas,  the  Algonkian  "  Princess,"  who  married  the  Englishman 
Rolfe.  In  Maine  may  srill  be  discovered  perhaps  those  whose  line 
of  life  goes  back  to  the  Baron  de  St  Casteins  and  his  Abnaki  bride, 
while  in  Ontario  and  New  York  arc  to  be  met  those  who  trace  thor 
ancestry  back  to  the  famous  Iroquois  "Joseph  Brant  and  his  half- 
English  wife.  In  the  early  history  of  PennCTlvania  and  Ohio  were 
noted  the  Montours,  descendants  of  a  French  nobleman  who  about 
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by  a  Huron  woman  ia  Canada. 
In  1817  Captain  John  S.  Pierce,  U.S.A.,  brother  of  President 
Franldin  Pierce,  married  the  fair  Josette  la  Framboise,  who  had  at 
least  a  quarter  Indian  (Ottawa)  blood.  In  the  latter  part  of  the 
i8th  century  a  young  Irish  gentleman  married  Neengai,  daughter 
of  the  Michigan  Ojibwa  chief  Waubojeeg,  and  at  the  daughters  Dorn 
to  them  one  married  a  Caoadiao  Frenchnton  of  reputation  in  the 
«arly  development  of  the  province  of  Ontario,  another  the  Rev. 
Mr  McMurray,  afterwards  Episcopal  archdeacon  of  Niagara,  and 
a  third  Henry  R.  Schoolcraft,  the  ethnologist. 

Several  Indians,  some  full-blood,  others  with  more  or  leaa  white 
blood  in  their  veins,  have  rendered  s^nal  service  to  ethnological 
science.  These  deserve  special  mention:  Francis  la  Flesche,  an 
Omaha,  a  graduate  of  the  National  University  Law  School.  D.C., 
holding-  a  position  in  the  Office  of  Indian  Affairs;  Dr  William 
Jones,  a  Sac  and  Fox,  in  the  service  of  the  Field  Museum,  Chicago, 
a  graduate  of  Harvard  and  oS  Columbia  (Ph.D.);  and  J.  N.  B. 
Hewitt,  a  Tuscarora,  ethnologist  in  the  Bureau  of  American  Ethno- 
logy, Washington,  D.C.  In  some  regions  considerable  intermixture 
between  negroes  and  Indians  [Science,  New  York,  vol.  xvii.,  1891, 

f'P.  85-90)  nas  occurred,  e.g.  among  the  Ma^pee  and  Ga^  H^d 
ndians  cH  Mauachusetts,  the  remnants  of  the  Pequota  m  Con- 
necticut, the  Shinnecocks  and  the  Montauks.  &c.,  of  Lone  Island; 
the  Pamunkeys,  Mattaponjes  and  some  other  small  Vii^nianana 
Carolinian  tribes.  In  earlier  times  some  admixture  of  negro  blood 
took  place  among  the  Seminoles,  although  now  the  remnants  of  that 
people  still  in  Florida  are  much  averse  to  miscegenation.  Of  the 
tribes  of  the  Muskogian  stock  who  Icept  large  numbers  of  negro 
slaves  the  Creeks  are  said  to  have  about  one-tnird  of  their  number 
of  mixed  Indian-neero  blood.  Sporadic  intermixture  of  this  sort  is 
reported  from  the  Shawnee,  the  Minnesota  Chippewa,  the  Canadian 
Tuscarora,  the  Caddo,  &c.,  i«  the  case  of  the  last  the  admixture 
may  be  considerable.  It  is  also  thought  probable  that  many  of  the 
negroes  of  the  whole  lower  Atlantic  coast  and  Gulf  region  may  have 
strains  of  Indian  blood.  TTie  mythology  and  folk-lore  of  the  negroes 
o(  this  region  may  have  borrowed  not  a  little  from  the  Indian,  (or 
as  Mooney notes  {igth  Rep.Bur.  Amer.  Etknol.,  1900,  pp.  232-331), 
"  in  all  the  southern  colonies  Indian  slaves  were  bought  and  sold 
and  kept  in  servitude  and  worked  In  the  fields  side  by  side  with 
negroes  up  to  the  time  of  the  Revolution."  When  Dr  John  R. 
Swanton  visited  the  Haida  recently  the  richest  man  among  the 
Skidegate  tribe  was  a  negro.  Some  of  the  Plains  tribes  and  some 
Indians  of  the  far  west,  however,  have  taken  a  dislike  to  the  negro. 
The  leader  in  the  "  Boston  Massacre  "  of  March  g,  1770,  was 
Crispus  Attucks,  of  Framingham,  Mass.,  the  son  of  a  negro  father 
and  a  Natick  Indian  mother.  The  t^ysical  anthropology  of  the 
white-Indian  half-blood  has  been  atuaied  by  Dr  Frani  Boas  iPop. 
Sci.  MonMy,  New  York,  1894). 

The  culture,  arts  and  industries  of  the  American  abori^es 
exhibit  marked  correspondence  to  and  dependence  upon  environ- 
0^1^^  ment,  varying  with  the  natural  conditions  of  land 
«ris,  la-  and  water,  wealth  or  poverty  of  the  soil,  abundance 
*>"'*•••  or  scarcity  of  [Jant  and  animal  life  subsidiary  to  human 
**  existence, &c.   ProfessorO. T.Mason  (ffowdfc.o/ilffw. 

Inds.  N.  of  Mexico,  1907,  pt,  i,  pp.  417-430;  also  Rep.  Smiths, 
tnsl.,  1895,  and  Pop.  Set.  Monthly,  1903)  recognizes  north  of 
Mexico  twelve  "  ethnic  environments,"  in  each  of  which  there 
is  "  an  enseniUe  of  qualities  that  impressed  themselves  on  their 
inhabitants  and  differentiated  them." 

These  twelve  "ethnic  environments"  are: — 

(i)  Arclic  {Eskimo);  (a)  Yukon-Mackensie  (practically  Atha- 
bashan);  (3)  Great  Lakes  and  St  Lawrence  {Aigonkian-lroquoiati); 
(4)  Atlantic  Slope  {Algonkian,  Iroquoian,  Siouan,  &c.);  (5)  Gulf 
Coast,  embracing  region  from  Georgia  to  Texas  (Muskogian  and 
a  number  of  smaller  stocks);  (6)  Mississippi  Valley  (largely 
Alpmkian  and  "  mound-builders  ") ;  (7)  Plains,  including  the 
country  from  the  neighbourhood  of  the  Rio  Grande  to  beyond 
the  Saskatchewan  on  the  north,  and  from  the  Rocky  Mountains 
to  the  fertile  lands  west  of  the  Mississippi  {Al^onkian,  Siouan, 
Skoshonian,  Kiowan,  Caddoan];  (8)  North  Pacific  Coast,  from 
Mount  St  Elias  to  the  mouth  of  the  Columbia  river  {Koluschan, 
Haidan,  Tsimshian,  Wakasban,  Salishan);  (9)  Columbia-Fraser 
rtgion  (Salishan,  Sahaptian,  Chinoakan,  kc);  (10)  Interior 
Basin  between  Rocky  Mountains  and  Sierras  (Shoshonion) ; 
(it)  California-Oregon  ("the  Caucasus  of  North  America," 
occupied  by  more  than  twenty-five  linguistic  stocks] ;  (ii) 
Pueblos  region,  basin  of  Rio  Grande,  Pecos,  San  Juan  and  Colorado 
(Pueblos-Keresan,  Tanaan,  ZuiHan,  &c.;  on  the  outskirts 
predatory  Shoshonian,  Alhabaskan  tribes;  to  the  south-west, 
Yuman,  &c.). 

In  the  Arctic  environment  the  Esldmo  have  conquered  a  severe 


and  thankless  climate  by  the 
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and  perfection  of  the  snow- 
„  lea,  tne  oil-tamp  (creatins  and  sustaining  social  life 
and  making  extensive  migrations  possible),  the  harpoon  and  the 
kayak  or  skin-boat  (the  acme  of  adaptation  of  individual  skill  to 
environmental  demands).  In  the  region  of  the  Mackenzie  especially 
the  older  and  simpler  culture  of  the  Athabaskan  stock  has  been 
much  influenced  by  the  European  "  dviliiation  "  of  the  Hudson's 
Bay  Company,  &c.,  and  elsewhere  also  by  contact  with  Indian  tribes 
of  other  stocks,  for  the  Athabaskans  everywhere  have  shown  them- 
selves^very  receptive  and  ready  to  adopt  foreign  elements  of  culture. 
The  culture-type  of  the  North  Pacihc  coast,  besides  being  unique 
in  some  respects,  stands  in  certain  relations  to  the  culture  of  the 
Palaeo-Astatic  tribes  of  north-eastern  Asia  who  beloi^  properly 
with  the  American  race.  The  culture  of  the  Great  Plains,  which 
has  been  studied  by  Drs  Wissler  (Congr.  intern,  d.  Amir.,  Quebec, 
1906,  vol.  ii.  pp.  39-53)  and  Kroeber  (ibid.  pp.  S3-63),  is  marked 
by  the  presence  of  a  decided  uniformity  in  spite  of  the  existence 
within  this  area  of  several  physical  types  and  a  number  of  distinct 
linguistic  stocks.  Here  the  (i^  and  the  camp-circle  figure  lar^ly 
in  material  culture;  innumerable  ceremonies  and  religious  practices 
(e.g.  the  "  sun-dance  ")  occur  and  many  societies  and  ceremonial 
organizations  exist.  The  buffalo  and  later  the  horse  have  profaundly 
influenced  the  culture  of  this  area,  in  which  Athabaskan  (Sarcee), 
Kitunahan,  Algonkian,  Siouan,  Shoshonian,  Kiowan  tribes  have 
shared.  In  some  respects  the  Plains  culture  is  quite  recent  and  the 
result  of  "  giving  and  taking  "  among  the  various  peoples  concerned. 
Some  of  them  merely  abandoned  an  earlier  more  sedentary  life  to 
hunt  the  buffalo  on  the  great  prairies. 

The  culture  of  the  Mississippi  valley  region  (including  the  Ohio, 
&c.)  is  noteworthy  in  pre-Columbian  and  immediately  post-Colum- 
bian times  for  the  development  of  "  mound-building,"  with  ap- 
Krently  sedentary  life  to  a  lai^  extent.  In  this  Algonldan, 
x|uoian  and  Siouan  tribes  have  [»rticipated.  In  the  region  trf 
the  Great  Lakes  and  on  the  Atlantic  slope  occurred  the  greatest 
development  of  the  Algonkian  and  Iroquoian  stocks,  particularly 
in  social  and  political  activities,  expressed  both  generally,  as  in  the 
leagues  and  alliances  (especially  the  famous  "  Iroquois  League  "), 
and  individually  in  the  appeararu:e  of  great  men  like  Hiawatha, 
Tecumsefa,  &c.  The  Gulf  region  is  remarkable  for  the  development 
in  the  southern  United  States  of  the  Muskogian  stock  (Creek, 
Choctaw,  Chickasaw,  &c.),  to  which  belonged  the  "  civilized  tribes  " 
now  part  of  the  state  of  Oklahoma.  In  this  are 
west,  are  to  be  met  religious  ideas  and  institutio 
Natchez)  su^estive  of  an  early  participation  in 
the  beginnings  of  a  culture  common  to  the  Pueblos  tribes  and 
perhaps  also  to  the  ancestors  of  the  civilized  peoples  of  ancient 
Mexico.  In  some  other  respects  the  culture  of  this  area  is  note- 
worthy, in  the  east  also  tnere  are  evidences  of  the  influence  of 
Arawakan  culture  from  the  West  IntUea.  The  Pueblos  r^ion  has 
been  the  scene  of  the  development  of  sedentaiy  "  villa^  life  on 
the  laraest  scale  known  in  North  America  north  of  Mckkm,  and  of 
arts,  industries  and  religious  ideas  (rain-cult  especially)  corresponding, 
as  Professor  J.  W.  Fewkes  (Rep.  Smiths.  Inst.,  1895,  raj.  68^-700) 
has  shown,  most  remarkably  to  their  environment.  The  arid  in- 
terior basin  is  the  characteristic  area  <A  the  great  Shoshonian  stock, 
here  seen  at  its  lowest  level,  but  advancing  with  the  Piraan  and  other 
Sonoran  and  Nahuatlan  tritiea  dll  in  ancient  Mexico  it  attained  the 
civilization  of  the  Aztecs.  The  California-Oregon  area  is  remarkable 
for  the  multiplicity  of  its  linguistic  stocks  and  also  for  the  develoi^- 
ment  of  many  local  culture- types.  Within  the  limits  of  California 
alone  Dr  Kroeber  (Uniii.  of  Calif.  PuU.  Amtr.  Arch,  and  £lAnoJ. 
vol.  ii.,  1904,  pp.  81-103)  distinguishes  at  least  four  types  of  native 

On  account  of  climatic  conditions,  in  part  at  least,  the  develop- 
ment of  agriculture  in  North  America  has  not  reached  with  many 
Indian  tribes  a  high  state  of  development,  although  its  diffusion  is 
much  greater  than  b  generally  believed.  In  the  south-eastern  part 
of  the  United  States  beans,  squashes,  pumpkins  and  some  other 
gourds  and  melons,  potatoes,  Indian  corn,  tobacco,  a  variety  of  the 
sunflower,  &c.,  were  cultivated,  the  growing  of  beans,  aquasties  and 
pumpkins  extending  as  far  north  as  Massachusetts  and  tne  IroquMs 
country,  in  which  latter  also  tobacco  was  cultivated,  as  the  tribal 
name  ("  Tobacco  Nation  ")  of  the  TiononCati  indicates.  The 
cultivation  of  Indian  corn  extended  from  Florida  to  beyond  50°  N. 
and  from  the  Atlantic  to  far  beyond  the  Mississippi,  and,  to  judee 
from  the  varieties  found  in  existence,  must  have  been  known  to  tne 
Indians  for  a  very  long  period.  In  the  arid  region  of  Arizona  and 
New  Mexico  a  special  development  of  agriculture  occurred,  made 
possible  by  the  extensive  use  of  irrigation  in  pre-Columbian  and  tn 
more  recent  times.  Here  Indian  corn,  melons,  beans,  cotton,  &c., 
were  cultivated  before  the  arrival  of  the  Spaniards.  For  religious 
purposes  the  Zufti  appear  to  have  selectively  produced  a  great 
variety  of  colours  in  the  ears  of  com.  Where  women  had  much  to 
do  with  agricultural  operations  they  greatly  influenced  society  and 
religious  and  mythological  ideas.  Hunting  and  fishing,  as  might 
be  expected  in  an  extensive  and  varied  environment  like  theNorth 
American  continent,  exhibit  a  great  range  from  simple  individual 
hand-capture  to  combined  efforts  with  traps  and  nets,  such  as  the 
communal  nets  of  the  Eskimo,  the  buffalo  and  deer  "  drives  "  ctf 
the  Plains  and  other  Indians,  with  which  were     ' 
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bnish-fences,  corrals,  "  pounch,"  pitfalls,  Sec.,  advantage  taken  of  a 
natural  ad-de-sac,  &c.  A  great  variety  of  traps,  snares,  &c.,  was 
used  (see  Mason  in  Amer.  Anthrop.,  1899)  and  the  dog  was  also  of 
great  service  with  certain  tribes,  although  no  special  variety  of 
nunting-dogs  {except  in  a  few  cases)  appears  to  have  been  developed. 
The  accessory  implements  for  the  cliase  (spear,  bow  and  arrow, 
harpoon,  club,  &c.)  underwent  great  variation  and  specialization. 
The  th rowing-stick  appears  in  the  north  amoi^  the  Eskimo  and  in 
the  south-west  among  the  Pueblos.  In  the  Muskc^cian  area  the 
blow-gun  is  found,  ana  its  use  extended  also  to  some  1^  the  Iroquoian 
tribes  (Cherokee,  &c.).  In  part  of  this  area  vegetable  poisons  were 
used  to  capture  fish.  In  the  New  England  region  torch-fishing  at 
night  was  in  vogue.  With  the  tribes  of  the  Great  Plains  in  particular 
the  hunt  developed  into  a  great  social  event,  and  often  into  a  more 
or  le«9  marked  ceremonial  or  rdigious  institution,  with  its  own 
appropriate  preliminary  and  aubsequential  rites,  songs,  formulae, 
taboos  and  letiahes,  &c.,  as  seen  «.;.  among  certain  tribes  of  the 
Caddoan  stock  in  very  interesting  fashion. 

The  art  of  transportation  and  navigation  among  the  American 
aborigines  north  of  Mexico  has  received  special  treatment  from 
Mason  {Rep.  U.S.  Nat.  Mas.,  i8()4)  and  Friederici.  in  his  recent 
monograph  Die  Schifahrt  derlndianer  (Stuttgart,  1907I.  On  land 
some  of  tne  Indian  tnbes  made  use  of  the  dc%-sled  and  tne  toboggan 
in  winter,  while  the  dog-iraooM  was  early  met  with  in  the  region 
of  the  Great  Plains.  The  Eskimo  made  special  use  of  the  dog-^ed, 
but  never  developed  snow-shoes  to  the  same  extent  as  did  the 
Athabaskan  and  Algonkian  tribes;  with  the  last  and  with  the 
Iroquoian  tribes  came  the  perfection  of  the  stdn-shoe  or  moccasin. 
In  tne  south  and  south-west  appear  sandals.  In  North  America  the 
cradle,  as  pointed  out  by  Professor  Mason  {Rep.  U^.  NtxI.  Mus., 
1894),  has  undergone  great  variation  in  response  to  environmental 
suggestion.  No  wheeled  vehicle  and  no  use  of  an  animal  other  than 
the  dog  for  means  of  transportation  is  known  among  the  aborigines 
north  of  Mexico,  men,  women  and  children,  women  especially, 
having  been  the  chief  burden-bearers.  Among  the  types  of  boats 
in  use  are  the  seal-skin  kayak  and  itmiak  (woman's  boat)  of  the 
Eskimo;  the  bull-boat  or  coracle  (raw-hide  over  willow  frame) 
of  the  Missouri  and  the  buffalo-region;  the  dug-out  of  various  forms 
and  degrees  of  ornamentation  in  divers  regions  from  Florida 
th   Pidf  ■      •  
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ci&c  coast;  bark-canoes   (birch,   dm,   pine,  &c.)   i 


North   1 

Algonkii. ,    _  _^ ,    

devebpment  in  the  region  of  the  Great  Lakes;  the  pecul 

canoe  of  the  Beothuks  in  the  form  of  two  half  ellipses;  the  bark- 
canoe  of  the  Kootenay  (a  amilar  type  occurs  on  the  Amur  in  north- 
eastern Asia),  noteworthy  as  having  both  ends  pointed  under 
water;  the  plank-canoes  of  the  Santa  Barbara  region;  the  basketry- 
boats  (eorilas)  of  the  lower  Colorado  and  in  south  central  California ; 
the  balsof  of  tule  rushes,  &c.,  in  use  on  the  lakes  and  streams  of 
California  and  Nevada.  In  various  parts  of  the  country  log-rafts  of 
a  more  or  less  crude  sort  were  in  use.  No  regiilar  sail  is  reported 
from  North  America,  although  from  time  to  time  skins,  blankets, 
&c.,  were  used  by  several  tribes  for  such  purposes. 

Since  the  appearance  of  Morean's  moniwraph  on  the  Houses  and 
House-life  of  the  American  Abori£ines  (\Vashin^on,  1881)  our 
knowleoge  of  the  subject  has  been  materially  increased  by  the 
studieiand  researches  of  Boas,  Pewkes,  Mindeleff,  Dorsey,  Matthews, 
Murdoch,  Willoughby  and  others.  The  dwellings  in  use  among  the 
abori_gines  north  of  Mexico  varied  from  the  ru(fe  brush  huts  of  the 
primitive  Shoshonian  tribes,  and  the  still  earlier  caves,  to  the 
communal  dwellings  of  the  Iroquois  and  the  Pueblos  stocks  of  New 
Mexico  and  Arizona.    The  principal  types  are  as  follows: 

Crude  brush  shelters  and  huts  of  the  lowest  Shoshonian  tribes, 
the  Apache  (more  elaborate),  &c. ;  the  kogan  or  earth-lodge  of  the 
Navaho,  and  the  earth-lodges  of  certain  Caddoan  and  Siouan  tribes 
farther  north,  with  similar  structures  even  among  the  Aleuts  of 
Alaska ;  the  grass-lod^e  of  the  Caddoan  tribes,  still  in  use  among 
the  Wichita;  the  semi -subterranean  earth-covered  lodges  of  parts 
of  California,  &c. ;  the  roofed  pits  of  various  styles  in  use  in  the 
colder  north,  &c,;  the  Eskimo  snow-house  and  wooden  karmak; 
the  elaborately  carved  and  painted  wooden  houses  of  Pacific  coast 
re^on  (Tlingit,  Haida,  Nootka,  &c.),  some  of  which  were  originally 
built  on  platforms  and  entered  by  tog-ladders;  the  simple  wooden 
house  of  northern  California;  the  dome-shaped  bark  wigwams  of 
the  Winneba^  and  the  conical  ones  of  many  of  the  Aieonkian 
tribes;  the  skin  tents  or  tipis  of  many  of  the  Plains  peopTes;  the 
mat  tents  of  the  Nez  Perc*,  Kootenay,  &c..  and  the  mat  houses  of 
the  South  Atlantic  region;  the  cirrular  wigwam  of  bark  or  mats 
banked  up  at  the  base,  of  the  Ohio-Mississippi  valley;  the  palmetto- 
house  of^  certain  Louisiana  Indians;  the  pile-dwellings  of  the 
ancient  Floridians.  Communal  houses  of  divers  types  were  found 
among  the  Mohegans,  Iroquois.  &c.,  but  are  esp»:ially  illustrated  by 
the  so-called  puebhs  of  the  south-western  United  States,  out  of 
which  grew  probably  the  elaborate  structures  of  ancient  Mexico. 
Some  tribes  appear  to  have  had  simple  and  ruder  summer  dwellings 
and  more  elaborate  or  better  constructed  winter  houses.  The 
Eskimo  have  sometimes  temporary  hunting-lodges;  the  Comanches 
brush-shelters  for  summer  and  lodges  of  liuffalo-skin  for  winter: 
with  some  tribes  temporary  d»-ellings  were  erected  for  the  use  of 
those  cultivating  the  land.  Many  tribes  had  their  "  village-houses  " 
for  social  purposes,  like  the  kashim  of  the  Eskimo.    Special  tipis  or 


houses  for  shamans,  "  medicine-men,"  Sec,  were  common  in  many 
parts  of  North  America.  Secret  societies  bad  their  own  lodges  and 
the  so-called  "  men's-house."  The  houses  of  the  North  American 
Indians  are  the  subject  of  a  monograph  by  E.  Sarfert  (Arck.  f. 
Anthr.,  1908,  pp,  119-215). 

The  art  of  fire-making  was  known  to  all  the  aborigines  north  of 
Mexico,  two  methods  being  widespread,  that  with  flint  and  pyrites 
and  that  by  reciprocating  motion  of  wood  on  wood.  For  the  latter 
several  varieties  of  apparatus  were  in  use,  the  simple  two-stick 
apparatus  was  very  common;  the  Eskimo  have  a  four-part  fire-drill 
and  the  Iroquois  a  weighted  drill  with  spindle  whori.  The  skill 
displayed  in  fire-making  by  some  Indians  is  very  great,  and  the 
individual  parts  of  the  api>aratus  have  in  certain  regions  been 
highly  specialized.  The  subject  of  fire-maldn((  apparatus  and  the 
kindred  topic  of  illumination  have  been  specially  treated  by  Dr 
Walter  Hough  (Rep.  U.S.  Nat.  Mus..  if^,  pp.  531-587;  Rep. 
Smiths,  Init.,  i^t-1903).  The  camp-fire,  the  torch  and  the  Eskimo 
lam)}  represent  the  employment  of  fire  for  artificial  light  among  the 
aborigines.  Fire  and  sinoke  were  used  for  signalling  by  the  Plains 
tribes,  &c.,  and  fire-ceremonies  form  an  important  part  ("  new- 
fire,"  '■  fire-dance  ")  of  the  ritual  observances  of  not  a  few  peoples, 
especially  in  the  region  from  Florida  to  the  Rio  Grande.  In  metal- 
working  there  is  up  to  the  present  no  convincing  evidenceof  the  use 
of  fire  (heat  only  being  employed  to  facilitate  the  cold-hammering 
processes  by  which  the  metala,  copper,  silver,  gold  and  iron  were 
manufactured  into  weapons,  implements  and  ornaments)  in  metal- 
lurgy north  of  Mexico.  The  tools  used  were  tew  and  the  processes 
simple,  as  Cushing  {Amet.  Anthrop.,  vol.  vii.,  1891)  has  proved  by 
actual  experiment.  The  only  metal  actually  mined  in  large  quanti- 
ties was  copper  in  the  region  of  Lake  Superior,  \rtience  came  most 
of  that  employed  in  the  east  and  south.  In  Alaska  was  a  source  of 
copper  for  the  North  Pacific  coast.  No  special  process  of  hardening 
copper  other  than  by  hammering  was  known  to  the  Indians.    The 

Sold  objects  of  most  interest  come  from  mounds  in  Florida  and  a 
;w  also  from  those  in  the  Ohio  valley.  Galena  was  used  to  make 
simple  ceremonial  objects  by  the  Indians  of  the  Misussippt  valley 
and  the  "  mound-build  era." 

The  art  of  sculpture  in  wood,  stone,  bone  and  ivory  is  best  re- 
presented by  the  wooden  masks,  utensils,  house-carvings  and 
totem-poles  of  the  Indians  of  the  North  Pacific  coast,  the  stone 
pipes,  ornaments  and  images  of  various  sorts  of  the  "  mound- 
buildere  "  and  other  Indians  of  the  Mississippi  valley,  the  carvings 
of  the  people  of  the  Floridian  pile-dwellings,  and  the  remarkable 
ivory  carvings,  sometimes  minute,  of  the  Eskimo.  Noteworthy  also 
are  the  slate- sculpture  of  the  Haida,  and  the  work  in  bone,  ivory  and 
deer  and  mountain  goat  bom  of  the  British  Columbian  Indians. 
The  Indians  of  the  region  south  of  the  Great  Lakes  were  expert  in 
the  manufacture  of  tobacco-pipes  of  grcit  variety,  among  the  most 
interesting  being  the  Catlinite  pipes  of  the  Sioux  of  Minnesota,  &c. 
Soapstone  served  some  of  the  Eskimo  to  make  lamps  and  some 
Indian  tribes  for  other  purposes.  Pottery  appears  to  have  been 
unknown  in  certain  regions,  but  Nourished  remarkably  in  the 
Misussippi  valley  and  the  Pueblos  region  of  the  south-west,  where 
specialisation  in  form  and  decoration  occurred,  and  ceramic  objects 
of  all  sorts  were  manufactured  in  abundance.  The  pottery  of  the 
Iroquoian  and  Algonkian  tribes  of  the  north-east  was,  as  a  rule, 
rather  crude  and  undeveloped.  In  many  places  the  relation  of 
ceramic  art  to  basketry  is  in  evidence.  Basketry,  of  which  Professor 
O.  T.  Mason  has  recently  made  a  detailed  study  in  ^wAborigiiial 
American  Basketry  (Washington  and  New  York,  1903,  1^04),  and 
related  arts  wMe  carried  on  (especially  by  women)  with  great 
variety  of  form,  decoration,  material,  &c.,  over  a  large  portion  of 
the  continent.  In  North  America  basketiy  is  "  the  pnmitive  art," 
and  here  "  the  Indian  women  have  left  the  best  witness  of  what  they 
could  do  in  handiwork  and  expression,"  The  most  exquisite  and 
artistic  basketry  in  the  world  comes  from  an  utteriy  uncivilized 
tribe  in  California.  The  relation  of  basketry  to  symbolism  and 
religion  is  best  observable  among  the  Hopi  or  Moqui  of  Arizona. 
Tlie  appreciation  of  white  men  for  the  products  of  Indian  skill  and 
genius  in  basketry  finds  full  expression  in  G.  W.  James's  Indian 
Basketry  [1900).  Weaving  is  exemplified  in  the  goat's  hair  blanket 
of  the  Chillrat  Indians  (Koluschan)  of  Alaska,  and  similar  products; 
also  in  the  manufactures  of  buffalo-hair,  &c.,  of  the  Indians  of  the 
Great  Plains  and  Missisuppi  valley  and  the  textile  art  of  a  higher 
type  known  to  the  Pueblos  tribes  and  by  some  of  them  taught  to  the 
Navaho.  Famous  are  the  "  Navaho  blankets,"  less  so  the  "  Chilkat." 
Feather-work  and  the  utilization  of  bird-skins  and  feathers  for 


were  used  to  make  dresses;  the  Algonkian  tribes  of  Virginia,  &c., 
had  their  bird-skin  "blankets"  and  "turkey  robes";  the  tribes 
of  the  North  Pacific  coast  used  feathera  for  decorative  purposes 
of  many  kinds,  as  did  Indians  in  other  regions  also;  feather  head- 


— jportant  in  ritual  and  ceremony:  some  of  the  tribes  of  the  south- 
east made  fans  of  turkey  feathers.  Beads  made  from  various  sorts 
of  shell,  rolled  copper  ("  mound-builders,"  &c.),  seeds,  ivorv  (Eskimo) 
and  the  teeth  of  various  animals  are  pre-Columbian,  litce  the  ti 
quoise-beads  of  the  Pueblos,  and  they  were  put/to^^"  "'  " 
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of  usee.  Wampum  was  manufactured  by  many  Algonkiaii  and 
Iroquoian  tribes,  who  also  later  produced  fine  spedmens  of  work 
with  the  ^lass  beads  introduced  by  the  whites.  These  ^lass  beads 
made  their  my  over  most  of  the  continent,  soon  dnving  out  in 
many  sections  the  older  art  In  shell,  &c.  European-made  wampum- 
beads  aSected  native  art  in  the  I7th  century.  In  the  regions  where 
the  porcupine  abounded  its  quills  were  used  for  purposes  of  orna- 
mentation on  articles  of  dress,  objects  of  bark,  &c.,  some  of  the 
Algonldan  and  Itoquoian  tribes  producing  beautiful  woric  of  this 

Besides  face  and  body  painting,  employed  for  various  purpoGes 
and  widespread  over  the  continent,  particularly  in  ceremonial 
observances,  during  war-time,  in  courdi^,  mourning,  &c.,  painting 
found  expression  among  the  North  Amencan  aborigines  most  fully 
in  the  products  of  the  wood  art  of  the  Indians  of  the  North  Pacific 
coast  (masks,  utensils,  houses,  totem-poles,  furniture,  &c.).  in  the 
more  or  less  ceremonial  and  symbolic  paintings  on  skins,  tipi- 
covers  and  the  like  of  some  erf  the  Plains  tribes  (e.g.  Kiowa,  Sioux) 
and  in  ceramic  art,  notably  in  the  remarkable  polychrome  pottery 
of  the  Pueblos  tribes.  Among  several  Pueblos  tribes  of  Arizona 
and  New  Mexico  (also  the  Navaho  and  Apache  and  of  a  ruder  sort 
among;  some  of  the  Plains  tribes,  e.g.  Cheyenne,  Arapaho,  Black- 
feet)  dry- painting,"  most  highly  developed  in  the  sacred  cere- 
monies of  the  Navabo,  is  practised  and  isevidently  of  great  antiquity. 
The  pictures  of  deities,  natural  phenomena,  animals  and  plants 
are  made  of  powdered  sandstone  <A  various  colours,  &c 

Pictography  among  the  aborigines  north  of  Mexico  varied  from 
the  rude  petroglyphs  of  some  of  the  Shoshonian  tribes  to  the  incised 
work  on  ivory,  Ac,  of  the  Eskimo  and  the  paintings  on  buffalo  and 
other  animal  skins  by  some  of  the  Plains  tribes,  the  work  of  the 
Pueblos  Indians,  &c.,  the  nearest  approach  to  hieroglyphics  in  North 
America  outside  of  Mexico.  Some  Indian  tribes  {e.g.  tiie  Kootenay) 
seem  not  at  all  given  to  pictography,  white  many  others  have 
practised  it  to  an  almost  limitless  extent.  The  pictt^raphy  and 
picture-writing  of  the  North  American  Indians  have  been  the  subject 


of  two  detailed  monographs  by  Mallery  (4IA  Ann.  Rep.  Bur.  Ethnol., 
1B82-1883,  pp.  3-356;  10th  Rep.,  i88f   -" 
graphic  art  of  the  Eskimo  has  received : 


1-1290),  and  the 

^_^ .__     .  . —   nent  by  HoSman 

{Rep.  U.S.  Nat.  Mus..  1895).  Some  have  argued  that  this  ivory 
pictography  of  the  Eskimo  is  of  recent  origin  and  due  practically 
to  the  introduction  of  iron  bv  the  whites,  but  Boas  thinks  such  a 
theory  routed  by  the  resemolance  of  the  Eskimo  graphic  art  in 
question  to  the  birch-bark  art  of  the  neighbouring  Indian  tribes. 
No  real  "  liieroglyphs,"  much  less  any  system  of  writing  of  an 
alphabetic  nature,  have  been  discovered  north  of  Mexico;  the 
allied  specimens  of  such,  turning  up  from  time  to  time,  are  frauds 
of  one  sort  or  another. 

The  music  and  song  of  the  American  Indians  north  of  Mexico 
have  been  studied  since  the  time  of  Baker  {Dber  die  Musik  der 
Nordamerikaniscken    WUden,    Leipzig,    1S83}    by    Boas,    Fillmore, 


Curtis,  Fletcher,  Stumpf,  Cringan  (Ann.  Arch.Rep.Ont.,  ig03, 1905), 
&c.  Accordii^  to  Miss  Fletcher  {Indian  Story  and  Song,  1000 ;  alsc 
PiM.  Peab.  Mus.,  1893),  "  amon^;  the  Indians  music  envelops  like 


atmosphere  every  religious  tribal  and  social  ceremony,  as  well 

as  every  personal  experience,"  and  "  there  is  not  a  phase  dif  life  that 
does  not  find  expression  in  song  " ;  music,  too,  is  "  the  medium  through 
which  man  holds  communion  with  his  soul  and  with  the  unseen 
powers  which  control  his  destiny."  Music,  in  fact,  "  is  coextensive 
with  tribal  life,"  and  "  every  public  ceremony  as  well  as  each  im* 
portant  act  in  the  career  of  an  individual  has  its  accompaniment  of 
song."  Moreover,  "  The  music  of  each  ceremony  has  its  peculiar 
rhythm,  so  also  have  the  classes  of  songs  which  pertain  to  individual 


acts;  fasting  and  prayer,  setting  oi  traps,  hunting,  courtship, 
playing  of  games,  facing  and  defying  death,"  In  structure  the 
Indian  song  "  follows  the  outline  of  the  form  which  obtains  in  our 


. 1,  having  clear  resonant  voices  and  good 

musical  intonarion,  compose  the  choirs  which  lead  the  singing  in 
ceremonies  and  are  paid  tor  the  services."  A  peculiar  development 
of  mudc  among  the  Eskimo  is  seen  in  the  "nith-songs,"  by  which 
controversies  are  settled,  the  parties  to  the  dispute  singing  at  " 
each  other  till  the  public  laughter,  &c.,  proclaim  one  the  victor. 
Amoi^  the  American  Indians  songs  belonging  to  individuals, 
societies,  clans,  &c.,  are  met  with,  which  have  to  be  purchased  by 
others  from  the  owners,  and  even  slight  mistak^  in  the  rendition 
of  singing,  dandng,  &c„  are  heavily  penalized.  Musical  contests 
were  also  known  {e.g.  among  the  Indians  of  the  Pacific  coast).  The 
development  of  the  "  tribal  song  "  among  the  Iroauoian  peoples  is 
seen  in  Hale's  Iroquois  Book  of  Rttes  (1881).  Songs  baving  no  wcnrds, 
but  merely  changeless  vocables,  are  common.  As  Dr  Boas  has 
pointed  out,  the  genius  of  the  American  Indian  has  been  devoted 
more  to  the  production  of  songs  than  to  the  invention  of  musical 
instruments.  The  musical  instruments  known  to  the  aborigines 
north  of  Mexico,  before  contact  with  the  whites,  according  to  Miss 
Fletcher  {Handb.  o}_  Amer.  Inds.,  1907,  pt.i.  p.  960),  were  drums 


animals  and  spirits);  flageolet  or  flute  (widely  distributed  and  used 


)umhii 


—  .._, .religion 

and  sorcery).  Rattles  of  gourd,  skin,  shell,  wood,  &c.,  are  umver^l, 
and  amotwi  some  of  the  tribes  of  the  south-west  "  notched  stic^ 
are  rasped  together  or  on  gourds,  bones  or  baskets  to  accentuate 
rhythm."  From  the  rattle  in  the  Pueblos  r^on  developed  a  sort  of 
ball  of  clay  or  metal. 

So  far  as  is  known,  the  primitive  culture  of  the  aborigiiies  of 
North  America  is  iundameDtally  indigenous,  being  the  re- 
actions of  the  Indian  to  his  environment,  added  to  c„„„ 
whatever  rude  equipment  of  body  and  of  mind  \ 
possessed  by  the  human  beings  who  at  some  remote  •< 
epoch  reached  the  new  world  from  the  old,  if,  *■■*"■ 
indeed,  America  was  not,  as  Ameghino,  on  the  basis  '"*' 
of  the  discoveries  of  fossil  antliropoids  and  fossil  man  in 
southern  South  America,  maintains,  the  scene  of  origin  of  man 
himself. 

Professor  A.H.  Keane  {IitUmat.  Monthly,  vol.  v.,  1902,  pp.  338- 
357),  Stewart  Culin  {Proc.  Amer.  Assoc.  Adv.  Sci.  vol.  lii.,  1903, 
PP-  495-5<3(>)  iuid  Dr  Richard  Andiee  (Stegsb.  d.  mtkrop.  Ges.  m 
Wien,  IQ06,  pp.  87-98)  all  agree  as  to  the  general  autocfathony 
of  aboriginal  American  culture.  The  day  of  the  argument  for 
borrowing  on  the  ground  of  mere  resemblances  in  beliefs,  in- 
stitutions, implements,  inventions,  &c,  is  past.  An  admirable 
instance  of  the  results  of  exact  scientific  research  in  this  req>ect 
is  to  be  found  in  Dr  Franz  Boss's  discussion  {Proe.  [7.5.  Nat. 
Mus.,  1908,  pp.  331-344)  of  the  needle-cases  of  the  Alaskan 
Eskimo,  which  were  at  &rst  supposed  to  be  of  foiei^i  (Polynesian) 
origin.  Other  examples  occur  in  Mr  Culin's  study  of  American 
Indian  games,  where,  for  the  first  time,  the  relation  of  certain 
of  them  in  their  origin  and  development,  and  sometimes  also 
in  their  degeneration  and  decay,  b  made  clear.  The  independent 
origin  in  America  of  many  thin^  which  other  races  have  again 
and  again  invented  and  re-invented  in  other  parts  of  the  world 
must  now  be  conceded. 

The  extreme  north-western  region  <rf  North  America  has  recently 
been  shown  to  be  of  great  importance  to  the  ethnologists.  The 
investi^tions  in  this  part  of  America  and  amoi^  the  more  or  less 

Kimitive  peoples  of  north-eastern  Asia,  carried  on  by  the  Je«up 
orth  Pacific  expedition  in  1897-1903,  have  resulted  in  showine 
that  within  what  may  be  called  the  "  Bering  Sea  culture-area 
transmisuons  of  culture  have  taken  place  from  north-eastern 
Siberia  to  north-western  America  and  vice  versa.  The  only  known 
example,  however,  of  the  migration  of  any  people  one  way  or  the 
other  is  the  case  of  the  Asiatic  Eskimo,  who  are  undoubtedly  of 
American  origin,  and  it  seems  probable,  in  the  language  of  Dr  Boaa, 
the  organizer  of  the  Jesup  expedition  and  the  editor  of  its  publica- 
tions, that  "  the  Chuuchee,  Korj'ak,  Kamchadal  and  Yukaghir  must 
be  classed  with  the  American  race  rather  than  with  the  A^tic 
race,"  and  possibly  also  some  of  the  other  isolated  Siberian  tribes; 
also  that,  '  in  a  broad  classification  of  languages,  the  lai^uages  of 
north-eastern  Siberia  should  be  classed  with  the  languages  of 
America  "  [Proc.  Intern.  Congr.  Amer.,  New  York,  1902,  pp.  gi-ioa). 
It  appears,  further,  that  the  arrival  of  the  Esbmo  on  the  Pacific 
coast  (this,  although  not  recent,  is  comparatively  tate)  from  thdr 
home  in  ttie  interior,  near  or  east  of  the  Mackenzie,  'interrupted 
at  an  eariy  period  the  communication  between  the  Siberian  and 
Indian  tribes,  which  left  its  trace  in  many  cultural  traits  common 
to  the  peoples  on  both  sides  of  the  Bering  Sea." 

This  establisment  of  the  essential   unity   of    the    culture-type 
(\anicuasx,  mythology,  certain  arts,  customs,  beliefs,  &c.)  of  tne 
Asiatic  "  peoples  of  north-eastern  Siberia  anJd  that  of  the 


American  Indians  of  the  North  Pacific  < 
especially  by  the  investigations  of  Jochelso  ,  „ .  .  . 
of  the  most  notable  results  of  recent  organized  ethnolc^cal  research. 
No  such  clear  proof  has  been  afforded  of  the  theory  of  Polynesian 
influence  farther  south  on  the  Pacific  coast  of  America,  believed  in, 
more  or  leas,  by  certain  ethnologists  (Ratzel,  Mason,  &c.).  This 
theory  rests  lar^ly  upon  resemblances  in  arts  (clubs,  masks  and 
the  hke  in  particular),  tattooing,  mythic  motifs,  &c.  But  several 
things  here  involved,  if  not  really  American  in  origin,  are  so  recent 
that  they  may  perhaps  be  accounted  for  by  sucli  Haw^ian  and 
other  Polynesian  contact  as  resulted  from  the  establishment  of  the 
whale  and  seal-fisheries  in  the  i8th  century. 

Between  the  Indians  of  North  Amenca  and  those  of  South 
America  few  instances  of  contact  and  intercommunication,  or  even 
of  transference  of  material  products  and  ideas,  have  been  sub- 
stantiated. It  is  by  way  of  the  Antilles  and  the  Bahamas  that  such 
contact  as  actually  occurred  took  place.  In  1894  {Amer.  Anthrop. 
vol.  vii.  p.  71-79)  Professor  W.  H.  Holmes  pointed  out  traces  of 
Caribbean  influences  in  the  ceramic  art  of  the  Florida-Georgia 
region  belongii^  to  the  period  just  before  the  Columbian  diacove 
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The  decorative  designs  in  question,  paddle-stamp  patterns,  Ac., 
akin  to  the  motives  on  the  wooden  and  stone  stools  from  the  Carib- 
bean areas  in  the  West  Indies,  have  been  found  as  far  north  as  36° 
in  North  Carolina  and  as  tar  west  as  84°  in  Tennessee  and  Sq" 
in  south-eastern  Alabama.  But  the  evidence  does  not  prove  the 
existence  of  Carib  colonies  at  any  time  in  any  part  of  this  region, 
but  simply  the  migration  from  the  West  Indies  tothe  North  American 
coast  ofcertain  art  features  adopted  by  the  Indiana  of  the  Timuquan 
and  Muskogian  Indians  and  (later)  in  part  by  the  Cherokee.  More 
recently  (1907)  Dr  F.  G.  Speck,  in  a  discussion  of  the  aboriginal 
culture  of  the  south-eastern  states  {Anter.  Anthrop.  vol.  ix.,  n.s., 
pp.  28?-395),  cites  as  proof  of  AntiUean  or  Caribbean  influence  in 
addition  to  that  indicated  by  Holmes,  the  following:  employment 
of  the  blow-gun  in  hunting,  use  of  hammock  as  baby-cradle,  peculiar 
Btorage-scafRild  in  one  comer  of  house,  plastering  nouses  with  clay, 

Siisoning  fish  with  vegetable  juices.  It  is  possible  also  that  the 
orth  American  coast  may  have  been  visiteJfrom  time  to  time  by 
small  bodies  of  natives  from  the  West  Indies  in  search  of  the  mythic 
fountain  of  youth  {Bimini),  the  position  of  which  had  shifted  from 
the  Bahamas  to  Florida  in  its  movement  westward.  Indeed,  just 
about  the  time  of  the  advent  of  the  Europeans  in  this  part  of  the 
world  a  number  of  Indians  from  Cuba,  on  such  a  quest,  landed  on 
the  south-western  shore  of  Florida,  where  they  were  captured  by 
the  Calusas,  among  whom  they  seem  to  have  maintained  a  separate 
existence  down  to  1570  or  later.  This  Arawakan  colony,  indicated 
on  the  map  of  linguistic  stocks  of  American  Indians  north  of  Mexico, 
published  by  the  Bureau  of  American  Ethnolt^  in  1907,  is  the 
only  one  demonstrated  to  have  existed,  but  there  may  have  been 
others  of  a  more  temporary  character.  In  the  languages  of  this 
region  there  are  to  be  detected  perhaps  a  few  loan-words  from 
Arawakan  or  Cariban  dialects.  Tne  exaggerated  ideas  entertained 
by  some  authorities  concerning  the  "  mound -builders  "  of  the  valley 
of  the  Ohio  and  Mississippi  and  their  alleged  "  civilization  "  have 
led  them  to  assume,  without  adequate  pro<rf,  long-continued  re- 
lations of  the  tribes  inhabiting  this  part  of  the  country  in  the  past 
with  the  ancient  peoples  of  Yucatan  and  Mexico,  or  even  an  origin 
tii  their  culture  from  beyond  the  Gulf.  But  dnce  these  mounds 
were  in  all  probability  wholly  the  work  of  the  modern  Indians  of 
this  area  or  their  immediate  ancestors,  and  the  greater  part,  if  not 
all,  of  the  art  and  industry  represented  therein  lies  easily  within  the 
capacity  oif  the  aborigines  of  North  America,  the  Mexican  " 
theory  m  this  form  appears  unnecessary  to  explain  the  facts.  In 
its  support  stress  has  been  laid  upon  the  nature  of  some  of  the 
copiier  implements  and  ornaments,  particularly  the  types  of  elaborate 
repoussfi  work  from  Etowah,  Georgia,  &c.  That  the  repousafi  work 
was  not  beyond  the  skill  of  the  Indian  was  shown  by  Gushing  in  his 
study  of  "  Primitive  Copper  Working  "  {Amer.  Anthrop.  vol.  vii. 
pp.  93-117),  who  did  not  consider  the  resemblance  of  these  mound- 
specimens  to  the  art  of  Mexico  proof  of  extra-North  American  origin. 
Holmes  [Handb.  of  Inds.  N.  of  Mex.,  1907,  pt.  i.  p.  343)  points  out 
that  the  great  mass  of  the  copper  of  mounds  came  from  the  region 
erf  Lake  Superior,  and  that  had  extensive  intercourse  between 
Mexico  or  Central  America  and  the  mound-country  existed,  or 
colonies  from  those  southern  parts  been  present  in  the  area  in 

Suestion,  artifacts  of  undoubtedly  Mexican  origin  would  have  been 
>und  in  the  mounds  in  considerable  abundance,  and  methods  of 
manipulation  peculiar  to  the  south  would  have  been  much  inevidence. 
The  tacts  indicate  at  most  some  exotic  influence  from  Mexico,  &c., 
but  nothing  far-reaching  in  its  effects. 

In  the  lower  Mississippi  valley  the  culture  of  certain  peoples  has 
been  thought  to  contain  elements  {e.g.  the  temples  and  other  religious 
institutions  of  the  Natchez)  su^estive  of  Mexican  or  Central 
American  origin,  either  by  inheritance  from  a  common  ancient  source 
or  by  later  borrowings.  When  one  reaches  the  Pueblos  region,  with 
its  present  and  its  extinct  "  village  culture,"  there  is  conuderable 
eviaence  of  contact  and  inter-influence,  if  not  perhaps  of  common 
origin,  of  culture-factors.  Dr  J.  Walter  Fewkea,  a  chief  authority 
on  the  ethnic  history  of  Arizona,  New  Mexico  and  the  outlying 
areas  of  "  Pueblos  culture,"  especially  in  its  ceremonial  aspects, 
has  expressed  the  opinion  [Armr.  Anthrop.  vol.  vii.  p.  51)  that  "  it 
is  not  improbable  that  both  Mexican  and  Pueblos  cultures  originated 
in  a  repon  in  northern  Mexico,  developiiK  as  environment  per- 
mitted m  its  northern  and  southern  homes.  Unfavourable  milieu 
in  the  north  prevented  the  culture  of  the  Pueblos  Indians  and  the 
Cliff-dwellers,  their  ancestors,  reaching  the  height  attained  in 
Mexico  and  Central  America,  represented  by  temple-architecture, 
ornamentation  of  buildings,  hierofdyphs,  Sx.  Strong  evidence  of 
Pueblos- Mexican  relationship  Dr  Fewkes  sees  iProc.  Wash.  Acad. 
Set.,  1900)  in  the  great  serpent  cult  of  Tusayan,  the  "  New  Fire  " 
and  other  Pueblos  ceremonials  of  importance;  also  in  the  mosaic 
objects  (gorgets,  ear-pendants,  breast-ornaments,  &c.)  from  Pueblos 
ruins  in  Arizona,  some  of  the  workmanship  of  which  equals  that  of 
similar  character  in  old  Mexico.  The  arid  region  of  the  south- 
western United  States  and  part  of  northern  Mexico  may  well  have 
been  a  centre  for  the  dispersion  of  such  primitive  institutions  and 
ideas  as  reached  their  acme  in  the  country  of  the  Aztecs.  But  of 
the  Pueblos  langua^s,  the  Moqui  or  Hopi  of  north-eastern  Arizona  is 
the  only  one  showing  undoubted,  though  not  intimate,  relationship 
with  the  NahuatI  of  ancient  Meuco.  The  Shoshonian  family,  rep- 
resented in  the  United  States  by  the  Shosbonees,  Utes,  Comanches 
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and  other  tribes,  besides  the  Momii,  includes  also  the  numerous 
Sonoran  tribes  dC  north-western  Mexico,  as  well  as  the  Nahuatl- 
speakingpeoples  farther  south,  some  of  the  outliers  having  wandered 
even  to  Costa  Rica  (and  perhaps  to  Panama).  This  lit^uistic  unity 
of  the  civilized  Aztecs  with  ttie  rude  Utes  and  Shoshones  of  the 
north  is  one  of  the  most  interesting  ethnological  facts  in  primitive 
America.  Change  <rf  environment  may  have  had  much  to  do  with 
this  higher  development  in  the  south.  Besides  the  Shoshonian,  the 
Coahuiltecan  and  the  Athabaskan  are  or  have  been  represented  in 
northern  Mexico,  the  last  by  the  Apaches  and  Tobosos.  From  the 
period  of  the  Spanish  colonisation  of  New  Mexico  down  to  about  the 
last  quarter  ol  the  19th  century  (and  sporadically  later,  t.g,  the 
attack  in  1900  on  the  Mormon  settlement  in  Chihuahua),  these 
Indians  have  hovered  around  the  Mexican  border,  &c.,  their  _pre- 
datory  expeditions  extending  at  one  time  as  far  south  as  Jalisco. 
In  the  far  west  the  Yuman  family  of  languages  belongs  on  both 
sides  of  the  border. 

In  the  popular  mind  the  religioD  of  the  North  American 
Indian  consists  practically  of  belief  in  the  "  Great  Spirit  " 
and  the  "  Happy  Hunting  Grounds."  But  while 
some  tribes,  e.g.  of  the  Iroquoian  and  Caddoan  stocks  ' 
appear  to  have  come  teasonably  near  a  pantheistic  ^ 
conception  tending  toward  monism  and  monotheism, 
not  a  little  of  present  Indian  beliefs  as  to  the  "  Great  Spirit," 
"  God  "  and  "  Devil,"  "  Good  Spirit  ".and  "  Evil  Spirit,"  Sec, 
as  well  as  concerning  moral  distinctions  in  the  hereafter,  can 
reasonably  be  considered  the  result  of  missionary  and  other 
influences  coming  directly  or  indirectly  from  the  whites.  The 
central  idea  in  the  religion  and  mythology  of  the  aborigines 
north  of  Mexico  is  what  Hewitt  {Amer.  Antkrop.,  1902)  has  pro- 
posed to  term  ormda,  from  "  the  Iroquois  name  of  the  Active 
force,  principle  or  magic  power  which  was  assumed  by  the 
inchoate  reasoning  of  primitive  man  to  be  inherent  in  every 
body  and  being  of  nature  and  in  every  personified  attribute, 
property  or  activity  belonging  to  each  of  these  and  conceived 
to  be  the  active  cause  or  force  or  dynatnic  energy  involved  in 
every  operation  or  phenomenon  of  nature,  in  any  manner 
aflecting  or  controlling  the  welfare  of  man."  The  orendas  of 
the  innumerable  beings  and  objects,  real  and  imagined,  in  the 
universe  difiered  immensely  in  action,  function,  power,  &c., 
and  in  like  manner  varied  were  the  efforts  of  man  by  prayers, 
offerings  and  sacrifices,  ceremonies  and  rites  of  a  propitiatory 
or  sympathetic  nature  to  influence  for  his  own  welfare  the 
possessor  of  this  or  that  orenda,  from  the  "  high  gods  "  to  the 
least  of  all  beings.  Corresponding  to  the  Iroquoian  orenda  is  the 
wakanda  of  the  Siouan  tribes,  some  aspects  of  which  have  been 
admirably  treated  by  Miss  Fletcher  in  her  "  Notes  on  Certain 
Bdiefs  concerning  Will  Power  among  the  Siouan  Tribes " 
{Science,  vol.  v.,  n.s.,  1897).  Other  parallek  of  orenda  are 
Algonkian  manito,  Shoshonian  pokunl,  Athabaskan  ccen.  As 
Hewitt  points  out,  these  Indian  terms  are  not  to  be  simply 
translated  into  English  by  such  expressions  as  "  mystery," 
"magic,"  "immortal,"  "sorcery,"  "wonderful,"  Btc.  Man, 
indeed,  "  may  sometimes  possess  weapons  whose  orenda  is 
superior  to  that  possessed  by  some  of  the  primal  beings  of  his 
cosmology." 

The  main  topics  of  the  mythology  of  the  American  Indians 
north  of  Mexico  have  been  treated  by  Powell  in  his  "  Sketch 
of  the  Mythology  of  the  North  American  Indiana  "  {First 
Ann.  Rep.  Bur.  Etk»ol.,  1879-1680),  andBrintoninhb  j4m«ncaA 
Sero  Myths  {i&y6),  Myths  of  the  New  World  {i8g6)  a.ad  Reiiiiims 
of  Primitive  Peoples  (1900).  Widespread  is  the  idea  of  a  culture- 
hero  or  demi-god  (sometimes  one  of  twins  or  even  quadruplets) 
who  is  bom  of  a  human  virgin,  often  by  divine  secret  fecundation, 
and,  growing  up,  frees  the  earth  from  monsters  and  evil  beings, 
or  re-fashions  it  in  various  ways,  improves  the  breed  and  perfects 
the  iustitutiom  of  mankind,  then  retires  to  watch  over  the  world 
from  some  remote  resting-place,  or,  angered  at  the  wickedness 
of  men  and  women,  leaves  them,  promising  to  return  at  some 
future  time.  He  often  figures  in  the  great  deluge  legend  as  the 
friend,  helper  and  regenerator  oi  the  human  race.  A  typical 
example  of  these  culture-heroes  is  the  Algonkian  character 
who  appears  as  Nanabozho  among  the  Ojibwa,  Wisaketchak 
among  the  Cree,  Napiw  among  the  Blackfeet,  Wisaka  among 
the  Sacs  and  Foxes,  Glooscap  (Kuloskap)  among  the  Micmac, 
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imiiArM  iH  Sithniiirxht  i*  'l*h4rrifnhizwiikhun;  the  St'^ian, 
JH  ni«>i)'  r*r*)f«iK,  biiiiikt,  Amtnut  mstiiy  iribai  t>f  tb«  Nonh 
I'juJIu  '»Mi  rqp'wiheiuIiur>c>li<n'4tifipt9ir»ii*tlM:"transfi>nn«r." 
'trHii  K<fH,  humitn  'tf  aiiinul  in  Ufrm  U/tytHK,  tAue-yiy,  ravoi, 
frf.f,  llw!  tiiar  'rfl«n  Itrini  trijk»t£r*  unii  dufMTi  <rf  mankind 
Mwl  i\ir.  ikU  iA  UKUii'm  w  wcU,  IliU  lrkk*t«r  and  tniffoon 
inimi  ilur)  cUnwait  Mfiwant  aku  In  th«  JrrxjiwrUn  and  Altpmkian 
iiiUuteheriit*  and  (■»«  m^ved  •[Hu'ial  ircatment  by  BrinLon 
Uiftayf  fff  iM  Atiu:rkinU»t,  i^/^),  i)n  tKe  whiile,  the  MffmUsoi 
hiu\  lriu\mAMi  i.ulturr-  hiru  i»  mainly  actuated  by  altruuiic 
ffl'itlvc*,  wliili:  llic  "Imfntd/rmcr  "  of  the  Indians  of  the  North 
I'M!  Ilic  «M»I  fitUtn  \»  rifien  ( redilwl  with  producing  or  shaping 
(lit)  wrtrlil,  mankind  and  their  adivilie*  u  they  now  ncint  for 
IturHyxiCftiNtii  [lurpoMW.  Oihcrnotewarlhyheroc*,"  reforaien," 
Arc,  HinmiK  the  Nonh  Ameriran  Indiana  arc  the  subject  of 
IrKcnds,  like  Ihir  Inxtuoian  "  (>ood  Mind  and  Had  Mind,"  the 
AlKonkUii  (Muwfuakl)  "  Hot  Hand  and  (x>M  Hand,"  the 
/.udluM  "  Kfxlii  Hand  and  l^fl  HamI  ";  and  numerous  others, 
IniludliiK  such  I'linctrpI lona  iw  the  anlaKonism  and  opposition 
ol  land  and  wulvr  (dry  and  wet),  summer  and  winter,  day  and 
niKhl,  (Old  and  famine,  Kiants  and  pIfCi'''''*'  f"^-  I"  the  matter 
of  the  tHTSonilicallon  of  natural  phenomena,  &c.,  there  is  con- 
sldvralile  VHrlnlion,  even  among  trll>es  of  approximately  the 
same  stale  of  inilture,  Thus,  e.g.  as  Hewitt  notci  {Handbook 
«f  AfHft,  liuU.,  i(j07,  [>1,  f.  p,  070),  while  with  the  Iroquoian 
and  rttstcrii  Alscmklan  iril>es  "  iho  Thunder  people,  human 
Iti  form  Hnd  mind  mid  usually  four  In  number,  arc  most  important 
and  NiAUnrh  friends  of  miin";  In  the  region  of  the  (ireal  Lakes 
Htid  wtistWHfd  "  thli  loncepllon  Is  replaced  by  that  of  the 
'I'hunddr  lilnl." 

Tlin  I'awMm  liiillans  nf  the  ('add'Min  stork  wem  tmth  Individually 
Mill]  lillmlly  til  |M»K-»  H  ilrri)  rriiuiiiui  acntte  rxprcnaing  itieir  aiikc 
III  miHHU  iif  1I1P  [MTMrn  Hiiil  In  ii-fcnKinlp*  of  a  general  popular 
rhuTHi'iKr.    Tlila  In  cvldrnl,  alikn  fnim  MIm  Kittrher'i  Jcicriptli 
■  ■  ■        ■         t  th_. 

- -  "The 

''   (/^Hly-ircond  Ann.  Rep.  Sur. 

>■  ,1 .17^1'     Ihl*  Hiiko  ceremony,  the  original 

~  iiilHihly  dpslrp  (or  offspring,  and  then  to 

,1"  Ivtwrcn  group*  of  prrsuni  be  longing  to 

illllcifiit  I'ltiiik.  iirnirit  or  trllies,  hailnu  fixed  or  *tated  time  and 
"  WA>  not  loiiiiiHii'il  with  iikmliiig  or  harvevtlng,  hunting  or  war 
iir  Huy  irlUI  fi-Hilval,"  ultWigh  ihi>  Indiana  lake  up  the  Hako, 
with  111  limu  wrlra  of  nliMTvamtw  ami  !<■  hundred  songs,  "  in  the 
■liiliig  whrii  thr  liInU  an  nwtlng,  or  In  ihn  summer  when  the  birds 
SIP  iii'Rtlng  Attd  raring  fur  ihvtr  young,  or  In  the  lull  when  the  birds 
luv  IliN'kiiiu,  lull  tun  ill  the  wlnirr  wlien  all  things  are  ailecp: 
will)  the  litikii  wt>  are  prnylug  fur  the  gift  iif  life,  of  strength,  of 
plenty  And  of  pewii',  wi  wr  mini  pmy  when  life  is  stirring  every- 
wlien',"    theienrr  the  wonlviif  I  he  Iixlian  hieragogue. 

In  llie  arid  rri^loit  »l  the  wiiil h-wentern  llnlti<d  States  there  has 


VII  up,  eHini'litlly  aniiiiiu  the  NJiKiiii,  as  nuiy  be  read  ir 

imuiK^mphs  ii(  Hr  J.  WitlTer  Krwkes  (ami  hrietly  it   . 

«/  Ik*  Smtltnumiint  tHiMnHoit  for  igojl,  a  »y«tem  of  rrligiuUB  1 


IIJ,  ■■  lljnjr    LK  IVUU  III  llic  liUllRJ- 

wkes  (and  hrietly  in  the  Rtport 


ituinlaU  and  •ymiMthelh'  magk-,  the  objftt  of  which  Is  to  ensure 


|iii»tierilv  ol  tlip  |H<iiiUe.  llt'er  r\-rr>'ihlng  is  riini-ei\-ed  a>  really 
01  ■vinUilttMlly  trUtetl  m  suu,  watM,  roin.  The  MiKjui  sre  i-!u«'nii- 
rtllv  a  T(<U|tl<iii«  pn'jite,  and  iheir  m>thi4oBy,  in  which  the  central 
rt|iurr>  «iv  the  "enrth  timther"  and  the"' sky  father,"  has  been 
ih-ni  1U1I  an  "s  itolvtWIitm  largely  tingrd  with  snerstor- worship 
•tiuliH'imeainl  with  fnlxhiun,"  iNirt  of  iheir  exv-vvdinRly  intricate. 
iimiiileN  and  elolouMte  ilitial  U  the  aoi-alkxl  "  snake  dam-e,"  which 
hrt<  loi'U  willten  ol  )<v  lUmrke  (Tk*  Unal:*  Dune*  iff  Ik*  JHofttu, 
i(Ui|>,  l'Vwke««iulothriit, 

In  ihi>  tiult  lealiin  rAoi  of  the  MWuiippI,  "  sun  worship."  with 
|tiliimlvi<  "  ti>m|4~i>,"  spiHitraNimkn):  mmte  tif  the  iritN*  with  ivnain 
iiuioiii ni\'thi.  U'lirfn.  iin-iimni*-*,  Sc.  The  Natchrs.  *^.  acci.)r«ling 
10  Or  Swrtutmi  i.-(i»#f,  .inlhHtfi.,  tgiijl.  ^TTenotevnirthy  on  aci-inint 
ij  "  tht'ii  ht(ihlv  ilevrloiied  inmwrchical  Bi>\-eran»en(  and  their 
IMwuMiwkn  111  s  iMiimutl  reliuion  onnuiixg  ttlMmt  a  temple,  whk'h 
iviutniU  o»(e  in  hmuv  w*vii  \3  the  tempJeii  oi  Mexiixt  and  Central 
AiHi*ii\\i,"  rhe\  liiivm  li>  h*\-e  h**l  "*«  c-Mn-me  form  of  son- 
vnivhtp  aiul  A  hitihiv  tle\«4ii|>nl  liiua)."  A  umplrf  lorm  f4  «un- 
«%ushu\  in  ttiHiHl  <tin(>«w  iheKotiteiMV  vt  British  t'ittumbi«  \.R*^ 
Jt'U  .(iwi,,  ntsii,  iSimV  With  the  Vwhi  i«ur  some  AlvMikian- 
liUm\ihx.<>  ihe.MuKe.vV. 

t'he  ItM  tiii.1  «■  tt^  ihr  nL4igi\tn  and  rnvthtiki^y  of  the  Irwiut^an 
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triUrs  are  10  be  found  in  the  vrhings  of  Hi.'witl.  «~^>«cia!ty  io  his 
ny^nograiJi  'jd  "  lroqu««aa  CosfiKJog>- ''  ■  TtBtnly-JirU  Aim.  gep. 
But.  ElhnU.,  1899-1900.  pp.  ii7-3j9/-  'o  if*  cieatioo-m>-ths 
fei'eraJ  tnttanco  ci  Europtan  iaflueimr  are  pointed  out.  >lodwr- 
earth  and  ber  life  are  the  Miurce,  b>'  trao^onnauoD  and  e\'olu[ioo, 
'A  all  thin^  The  first  beiogi  of  Iroquoian  mytbolofy  'dayl^jit, 
tarthiiuabe,  winter,  medicine,  wind,  life,  flower,  ^xu)  "  weie  not 
fjnattt,  but  bekMiged  to  a  rather  vague  class  of  which  man  was  tbe 
characteruiic  type," — later  come  beast-^od&.  Accordii^  to  Hewitt 
tbe  Iroquoian  term  rendered  in  Ei^luh  "  god "  agmfies  really 
"  difpoMT.controUer,"  (or  to  these  Indians"  god  "  and  coatrolla' 
are  i^nonymoui;  and  lo  "  tbe  reputed  controller  oi  the  operations 
of  nature  received  worship  and  pfayer&."  Creation-kegjends  in  ^vat 
variety  exist  among  the  North  Americaii  aborigiDes,  from  simfde 
fial  actions  of  sin^e  characters  to  cmnplicated  transformations 
accompliithcd  with  tbe  aid  of  other  beings.  Tbe  qiecific  creation 
leveno  often  follows  that  of  tbe  deluge. 

Perhaps  the  fnost  remarkable  «  all  North  American  creation 
stories  is  that  o(  theZuiii  asiecordedby  Cusbiog  (7Mrt«e)t/Jb,4ftii. 
Hep.  Bur.  Eihtul.,  1891-1892)  in  his  "Outlines  of  Zufii  Creation 
Myths."  Here  the  principal  figure  is  "  Awonawilona,  the  maker 
and  container  of  all,  and  the  ^wth-substance  the  "  fogs  of  in- 
crease," which  he  evolved  by  his  thinking  in  tbe  pristine  night. 
The  long  tale  of  the  origin  of  the  sun,  the  earth  ana  the  sky,  and 
the  taking  form  of  "  the  seed  of  men  and  all  creatures  "  m  the 
lowest  of  tnefourcavesor  wombs  of  the  world  and  their  long  journey 
to  light  and  real  life  on  the  present  earth  a  a  wonderful  story  of 
evolution  as  conceived  by  the  primitive  mind,  an  aboriginal  epic, 
in  fact. 

In  the  mythology  and  religion  of  tbe  Algonklan  tribes  (particularly 
the  Chippewa,  &c.]  is  expressed  "  a  firm  belief  in  a  cosmic  mystery 
present    throughout   all   nature,    called   manilou."     This   manitou 

was  identifira  with  both  animate  and  inanimate  objects,  and  the 
impulse  was  strong  to  enter  into  personal  relation  with  the  mvstic 

Kwer;  it  was  easy  for  an  Ojibwa  to  associate  the  manilou  with  all 
'ms  of  transcendent  agencies,  some  of  which  assumed  definite 
characters  and  played  the  rOle  of  deities  "  (Jonea).  There  were 
innumerable  maniUnts  of  high  or  low  degree.  The  highest  develop- 
ment of  this  conception  was  in  KilcM  Manitou  (Great  Manitou), 
but  whether  this  personification  has  not  been  considerably  inSuenced 
by  teachings  of  the  whites  is  a  question.  The  chief  figure  in  the 
mythology  of  the  Chippewa  and  related  tribes  is  Nanabozho,  who 
"  while  yet  a  youth  b«ame  the  creator  of  the  world  and  everything 
it  contained;  the  author  of  alt  the  great  institutions  in  Ojibwa 
society  and  the  founder  of  the  leading  ceremonies  "  (Jones,  Ann. 
Arch.  Rep.  Ontario,  1905;  /pant.  Amer.  Foik-Lore,  1902,  &c,).  It 
Is  to  this  character  that  some  of  the  most  human  of  all  Indian 
myths  are  attached,  e.£.  the  Micmac  legend  of  the  origin  <rf  the 
crowing  of  babies  and  the  story  of  Nanabozho'a  attempt  to  stick 
his  toe  into  hie  mouth  after  the  manner  of  a  little  child.  Nanabozho 
is  also  the  central  figure  in  the  typical  deluge  l^end  of  the  Algonkian 
peoples  of  the  Great  Lakes  (_Joum.  of  Amtncan  Fotk-Lore,  1891), 
which,  in  some  verstona,  is  the  most  remarkable  myth  of 
its  kind  north  of  Mexico. 

The  best  and  most  authoritative  discusdon  of  the  religions  and 
mythological  ideas  of  the  Eskimo  is  to  be  found  in  the  article  of 
Dr  Frans  Boas  on  "The  Folk-Lore  of  the  Eskimo  "  [Joum.  Amer. 
Folk-Vore,  1904,  pp.  1-13).  The  characteristic  feature  of  Eskimo 
folk-lore  is  tne  hero-tales,  treating  of  visits  to  fabulous  tribes,  en- 
counters with  monsters,  quarrels  and  "  wars,"  shamanism,  witch- 
craft, &c.,  and  gpneratly  of  "  the  events  occurring  in  human  society 
as  it  exists  now?'  the  supernatural  playing  a  more  or  less  important 
rflle,  but  the  mass  of  folk-lore  being  thorouehly  human  in  char- 
acter," In  Eskimo  myths  there  appears  to  be  a  complete  absence 
of  the  Idea  that  transformations  or  creations  were  made  for  the 
benefit  of  man  during  a  mythol<Hical  period,  and  that  these  exents 
changed  the  general  aspect  of  the  worid,"  quite  in  contrast  with 
the  conceptions  of  many  Indian  tribes,  particularly  in  the  re^n  of 
the  North  Pacific,  where  the  "  transformer  "  (sometimes  trickster 
also),  dcmi-god,  human  or  animal  (coyote,  raven,  blue-jay,  &cO, 
plux':<  so  important  a  part,  as  may  be  seen  from  the  legends  recorded 
in  Dr  Boas  s  Indianisch*  Sagen  ier  nord-pacifiscken  Kustt  Amtritat 
tBrrlin,  1895)  and  other  more  recent  mono^phs.  In  Eskimo  folk- 
lore the  field  of  animal  tales  is  quite  limited,  and  Dr  Boas  is  of 
ofMnion  that  the  genuine  animal  mjth  "  was  originally  foreign  to 
Eskimo  folk-lore,  and  has  been  bwowed  from  the  Indians.  Per- 
haps the  most  prominent  character  in  Eskimo  mylhokwy  is  Sedna, 
the  old  woman,  who  is  mistress  of  the  lower  s'orld  beneath  the 
ocean  {Amtr.  .inlhrop.,  1900),  Tbe  highest  being  concei\-ed  of  by 
the  Athabaskans  of  Canada  was,  according  10  Morice  {Ann.  Arei. 
Rrp.  Ontario.  1005,  p.  J04).  "  a  real  entitj-.  which  they  feared  rather 
than  io\-ed  or  wor^ipped."  The  way  of  communicating  with  the 
unseen  was  through  "  pergonal  totems,"  re\-ealed  usually  m  dreams. 
The  Hupa.  an  Alhabaskan  people  of  California,  are  reported  by 
tkxMard  as  possesavng  a  deep  religious  sense.  But  the  most  rt- 
nurkabte  mvtholoool  anvAthabasfcan  tribe  is  that  oftbe  Naiaho, 
which  kis  been  studied  in  detail  under  some  of  its  chief  aspects  by 
r>r  Wishingtiw  Matthew?  in  his  \atuable  monocraphs.  -Varcis 
Lftr^di  11807!  and  The  Xit^t  CkanI  !t902'.  According  10  Dr 
Mjtthews.  the  N'a\-abo  "  ate  a  highly  teligmus  pe«^  haiing  manv 
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_  ._-  mythic  and  legendary  lore  and  thousands  oE  signincant 
formulated  songs  and  prayers,  which  must  be  learned  and  repeated 
In  the  most  exact  manner;  they  have  also  hundreds  of  musical 
compoMtions;  the  so-called  dances  are  ceremonies  which  last  for 
nine  nights  and  parts  of  ten  days,  and  the  medicine-men  spend 
many  years  of  study  in  learning  to  conduct  a  single  one  properly." 
The  most  prominent  and  revered  (rf  the  deities  of  the  Navaho  is 
Esisanatleki,  the"woman  who  rejuvenates  herself,"  of  whom  it  is 
believed  that  she  grows  old,  and  then,  at  will,  becomes  young  again. 

The  numerous  Indian  tribes  subjected  to  the  environment  of  the 
Great  Plains  have  developed  in  great  detail  some  special  religious 
observances,  ceremonial  institutions,  secret  societies,  ritual  observ- 
ances, Sec.  The  mental  life  of  these  Indians  was  profoundly  in- 
fluenced by  the  buffalo  and  later  not  a  little  by  the  horse.  Various 
aspects  of  Plains  culture  have  recently  been  discussed  by  Goddard, 
Kroeber,  Wssler,  Dorsey,  Fletcher,  Boas,  &c.,  from  whose  investi- 
gations it  would  appear  that  much  intertribal  borrowing  has  taken 
place.  Among  some  of  the  Algonkian  (Arapaho,  Blackfeet,  Chey- 
enne, &cO,  Siotian  (Ponka,  t.g.)  Caddoan,  Shoshonian,  Kiowan  and 
perhaps  Kitunahan  stocks  the  "  sun-dance  "  in  some  form  or  other 
prevailed  at  one  time  or  another.  According  to  Wissler  (,AmeT. 
Anlkrop.,  1908,  p.  205),  this  ceremony,  as  now  practised  by  many 
tribes,  is  the  result  of  a  gradual  accumulation  both  of  ceremonies 
and  ideas," — the  tortQre  feature,  «.f.,  "  seems  to  have  been  a  separate 
institution  among  the  Missouri  nver  tribes,  later  incorporated  in 
their  sun-dance  and  eventually  passed  on  to  other  tribes."  Some 
other  complicated  ceremonials  nave  apparently  grown  up  in  tike 
manner.  As  ceremonies  that  are  ouite  modern,  living  been  intro- 
duced during  the  historical  period,  Dr  Wssler  instances  "  the  Ghost 
dance,  Omaha  dance,  Woman's  dance,Tea  dance  and  Mescal  eating," 
of  which  all,  except  the  Ghost  dance,  "flourish  in  almost  all  pans 
of  the  area  under  various  names,  but  with  the  same  essential  features 
and  songs."  Other  interesting  ceremonies  of  varying  degrees  of 
importance  and  extent  of  distnbution  are  those  of  "  the  medicine- 
pipe,  buffalo-medicine,  sweat-lodge,  puberty-rites,  medicinc-tipis, 
war-charms,  &c."  Interesting  also  are  the  "medicine  bundles," 
or  "  arks  "  as  they  were  once  mistakenly  called. 

The  "  Ghost  oance,"  the  ceremonial  rel^ious  dance  of  most 
notoriety  to-day,  "  originated  among  the  Paviotso  (its  prophet 
was  a  young  Paiute  medicine  man,  Wovoka  or  '  Jack  Wilson  )  in 
Nevada  about  i388,  and  spread  rapidly  among  other  tribes  until 
It  numbered  among  its  adherents  nearly  all  the  Indians  of  the 
interior  basin,  from  Missouri  river  to  or  beyond  the  Rockies  " 
(Mooney).  Wovoka's  doctrine  was  that  a  new  dispensation  was  at 
hand,  and  that  "  the  Indians  would  be  restored  to  their  inheritance 
and  united  with  their  departed  friends,  and  they  must  prepare  for 
the  event  by  practising  the  songs  and  dance  ceremonies  which  the 
prophet  gave  them."  East  of  the  Rocky  Mountains  this  dance 
soon  came  to  be  known  as  the  "Ghost  dance"  and  a  common 
feature  was  hypnotic  trances.  The  Sioux  outbreak  of  1890-1891 
was  in  part  due  to  the  excitement  of  the  "  Ghost  dance."  According 
to  Mooney,  "  in  the  Crow  dance  of  the  Cheyenne  and  Arapaho,  a 
later  development  from  the  Ghost  dance  proper,  the  drum  is  ;uBed, 
and  many  of  the  ordinary  tribal  dances  have  incorporated  Ghost 
dance  features,  including  even  the  hypnotic  trances."  The  doctrine 
generally  "  has  now  faded  out  and  the  dance  exists  only  as  a  social 
function."  A  full  account  of  this  "  dance,"  its  chief  propagators, 
the  modi  operandi  of  its  ceremonies  and  their  transference,  and  the 
results  of  its  prevalence  among  so  many  Indian  tribes,  is  given  ii 


In  reference  to  "  Messiah  doctrines  "  among  the  aborigines  of 
North  America,  Mooney  calls  attention  to  the  fact  that  ''within  the 
United  States  every  great  tribal  movement  («.£.  the  conspiracy  of 
Pontiac,  the  combination  of  Tecumseh,  &c.)  originated  in  the 
tearfiing  of  some  messianic  prophet."  In  primitive  ^erica  the 
dance  has  figured  lan^ely  in  social,  reli^ous  and  artistic  activities 
of  all  kinds,  and  one  ofitsmost  interestingdevelopments  has  occurred 
among  the  Plains  Indians,  where  "  theMandan  and  other  Siouan 
tribes  dance  in  an  elaborate  ceremony,  called  the  Buffalo  dance, 
to  bring  game  when  food  is  scarce,  in  accordance  with  a  well-defined 
ritual  (Hewitt).  Among  other  noteworthy  dances  of  the  North 
American  aborigines  may  be  mentioned  the  calumet  dance  of 
several  tribes,  tne  scalp  dance,  the  "  Green-corn  dance  "  of  the 
Iroquois,  the  busk  (or  puskitau)  of  the  Creeks  (in  connexion  with 
"  new  fire  "  and  regeneration  of  all  things),  the  "  fire  dance  "  of  the 
Mississaguas,  &c. 

The  Californian  area,  remarkable  in  respect  to  language  and 
culture  in  general  presents  also  some  curious  religious  and  mytho- 
logical phenomena.  According  to  Kroeber,  "  the  mythology  of  the 
Californians  was   characterized  by  unusually   welWeveloped  and 


migration  but  of  ancestor  traditions." XfTfie  ceremonies  of'the 
Californian  Indians  "  were  numerous  and  elaborate  as  compared 
with  the  prevailing  simplicity  of  life,  but  they  lacked  almost  totally 
the   rigid   ritualism   and   extensive   symbolism   that    pervade   the 


of  Dr  Dixon  and  Dr  Kroeber,  the  tatter  especially  in  the  University 
of  CaUfomia  Pablicatijmi  in  American  ArthaeUocy  and  Ethnology 
for  190^-1907. 

The  shamans,  "medicine- men,"  &c.,  of  the  American  Indians 
are  of  all  degrees  from  the  self -constituted  angekok  of  the  Eskimo 
to  those  among  tribes  of  higher  culture  who  are  chosen  from  a  special 
family  or  after  undeigoin^  elaboiate  preliminaries  of  selection  and 
initiation.  The  "  medicine-men "  of  several  tribes  have  been 
described  with  considerable  detail.  This  has  been  done  for  the 
"  Midiwiwin,  or  Grand  Medicine  Society  of  the  (Ijibwa  "  by  Hoffman 
(Sevtntk  Ann.  Rep.  Bur.  Eihnot.  pp.  143-300);  for  the  "  Medicine- 
men of  the  Apache  "  by  Bourke  {Ninth  Ann.  Sep.  pp.  443-603) 
and  for  those  (rf  the  Cherokee  by   Mooney   iSeoenlh  Ann.  Rep. 

K.  301-397),  while  a  number  of  the  chief  facts  concernii^  American 
iian  shamans  in  gt^neral  have  been  gathered  in  a  recent  article 
by  Dr  R.  B.  Dixon  {Joum.  Amer.  Folk-Lore,  1908,  pp.  l-la).  In 
various  parts  of  the  continent  and  among  diverse  tribes  the  shaman 
exercises  functions  as  "  healer,  sorcerer,  seer,  priest  and  educator." 
These  functions  among  the  tribes  of  lower  culture  are  generally 
exercised  by  one  and  the  same  individual,  but,  with  rise  in  civiliza- 
tion, the  healer- sorcerer  and  shaman-sorcerer  disappear  or  wane 
in  power  and  influence  as  the  true  priest  develops.  The  priestly 
character  of  the  shaman  appears  among  the  Plains  tribes  in  con- 
nexion with  the  custody  of  tne  "  sacred  bundles  "  and  the  keeping 
of  the  ceremonial  myths,  &c.,  but  is  more  marked  among  the  Pueblos, 
Navaho,  &c.,  of  the  south-west,  while  "  a  considerable  development 
of  the  priestly  function  may  also  be  seen  among  the  Muskogi, 
particularly  in  the  case  of  the  Natchez,  with  their  remarkable  cult 
and  so-called  temple."  The  reverent  character  of  the  best "  priests  " 
or  shamans  among  the  Pawnee  and  Omaha  has  been  emphasized 
by  Miss  A.  C.  Fletcher  and  Francis  la  Flesche.  The  class-organiza- 
tion of  the  shamans  reaches  its  acme  in  the  midi  societies  of  the 
Chippewa  and  the  priest-societies  of  the  Pueblos  Indiana  (Moqui, 
ZuiS,&c,). 

The  gamies  of  the  American  aborigines  north  of  Mexico  have 
been  made  the  subject  of  a  detailed  monograph  by  Culin, 
"  Games  of  the  North  American  Indians  "  (Twenty-  Q^mt. 
fourth  Ann.  Rep.  Bur.  Elhnol.,  1902-1903,  pp.  1-846), 
in  which  aie  treated  the  games  of  chance,  games  of  dexterity 
and  njinot  amueements  of  more  than  200  tribes  belonging  to 
34  different  linguistic  stocks.  According  to  Culin,  "  games  of 
pure  skill  and  calculation,  such  as  chess,  axe  entirely  absent." 
There  are  more  variations  in  the  materiab  employed  than  in 
the  object  or  methods  of  play  and  in  general  the  variations  do 
not  follow  differences  in  language.  The  type  known  as  "  dice 
game  "  is  reported  here  from  among  130  tribes  belonging  to 
30  stocks;  the  "hand-game"  from  81  tribes  belonging  to  38 
stocks.  The  centre  of  distribution  of  North  American  Indian 
games,  which,  with  the  exception  of  a  few  post- Columbian 
additions,  are  all  autochthonous,  Culin  finds  in  the  south-west 
— "  there  appears  to  be  a  progressive  change  from  what  appears 
to  be  the  oldest  forms  of  existing  games  from  a  centre  in  the 
south-western  United  States,  along  lines  north,  north-east 
and  east."  Similar  changes  radiating  southward  from  the 
same  centre  are  likewise  suggested.  He  is  of  opinion  that, 
outside  of  children's  games  as  such  and  the  kinds  of  minor 
amusements  common  in  all  civilizations,  the  games  of  the  North 
American  Indians,  as  they  now  exist,  "  are  either  instnunents 
of  rites  or  have  descended  from  ceremonial  observances  of  a 
religious  charactei,"  and  that  "  while  their  common  and  secular 
object  appears  to  be  purely  a  manifestation  of  the  desire  for 
amusement  or  gain,  they  are  performed  also  as  religious  cere- 
monies, as  rites  pleasing  to  iht  gods  to  secure  their  favour, 
or  as  processes  of  sympathetic  magic,  to  drive  away  sickness, 
avert  other  evil,  or  produce  rain  and  the  fertilization  and  re- 
production of  plants  and  animals  or  other  beneficial  results." 
He  also  believes  that  these  games,  "  in  what  appears  to  be  their 
oldest  and  most  primitive  manifestations  are  almost  exclusively 
divinatory."  This  theory  of  the  origin  of  games  in  divination, 
which  receives  considerable  support  from  certain  facts  in  primitive 
America,  needs,  however,  further  proof.  So,  too,  with  Mr  Culin's 
further  conclusion  that  "  behind  both  ceremonies  and  games 
there  existed  some  widespread  myth  from  which  both  derived 
their  impulse,"  that  myth  being  the  one  which  discloses  the 
primal  gamblers  as  those  curious  children,  the  divine  Twins, 
the  miraculous  offspring  of  the  sun,  who  are  the  principal 
personages  in  many  Indian  mythologies."  These  eternal  con- 
tenders "  are  the  original  patrons  of  play,  and  theit  games 
are  the  games  now  played  by  men."  (^  ^>v^a/^T/> 
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INDIANS,  NORTH  AMERICAN         isocial  organization 


It  was  fonnerly  thought  that  "  totemism  "  and  real  "  gentile 
organization  "  prevailed  over  all  of  North  America.  But  it 
fff^lgl  now  appears  that  in  several  sections  of  the  country 
MgaaltM-  such  beliefs  and  institutions  were  unknown,  and  that 
tloB,  even  within  the  limits  of  one  and  the  same  stock  one 

2^'"''  tribe  did,  while  another  did  not,  possess  them.  Matri- 
archal ideas  and  the  corresponding  tribal  institutions 
were  also  once  regarded  as  the  primal  social  condition  of  all 
Indian  tribes,  having  been  afterwards  in  many  cases  replaced 
by  patriarchal  ideas  and  institutions.  Since  the  appearance  of 
Morgan's  famous  monograph  on  Atteient  Society  (New  York, 
1878)  and  his  Systems  of  Consanguinity  and  Affinity  in  the 
Human  Family  (Washington,  1871),  the  labours  of  American 
ethnologists  have  added  much  to  our  knowledge  of  the  sociology 
of  the  American  Indians.  Forms  of  society  among  these  Indians 
vary  from  the  absolute  democracy  of  the  Athabaskan  Ten'a 
of  Alaska,  among  whom,  according  to  Jettfi  {Congr.  int.  d. 
Amir.,  Quebec,  t886),  thereexist  "no  chiefs,  guides  or  masters," 
and  pubUc  o[»nion  dominates  ("  every  one  commands  and  all 
obey,  if  they  see  fit  "),  to  the  complicated  systems  of  some  of 
the  tribes  of  the  North  Pacific  coast  regions,  with  threefold 
divisions  of  chiefs,  "nobles,"  and  "common  people"  (some- 
times also,  in  addition,  slaves),  secret  and  "  totemic  "  organiza- 
tions, religious  societies,  se^cual  institutions  ("  men's  houses," 
&c.),  and  other  like  divisions;  and  beyond  this  to  the  develop- 
ment along  political  and  larger  soda!  lines  of  alliances  and  con- 
federations of  tribes  (often  speaking  entirely  diSerent  languages] 
which  have  played  an  important  r&le  in  the  diSusion  of  primitive 
culture,  such  as  the  Powhatan  confederacy  of  Virginia  and  the 
Abnaki  confederacy  of  the  North  Atlantic  region;  the  con- 
federacy of  the  Chippewa,  Ottawa  and  Potawatomi  of  the  Great 
Lakes;  the  Huron  confederacy  of  Ontario;  the  Dakota  alliance 
of  the  north-west ;  the  Blackfoot  confederacy  of  the  Canadian 
north-west;  the  Caddoan  confederacy  of  the  Arkansas  region; 
the  Creek  confederacy  of  the  South  Atlantic  country.  The  acme 
of  federadon  was  reached  in  the  great "  League  of  the  Iroquois," 
whose  further  development  and  expansion  were  prevented  by 
the  coming  of  the  Europeans  and  their  conquest  of  primitive 
North  America.  According  to  Morgan  (League  of  the  Iroquois, 
New  York,  1851)  and  Hale  {Iroquois  Book  of  Ri^es,  1881),  who 
have  written  about  this  remarkable  attempt,  by  federation  of 
all  tribes,  to  put  an  end  to  war  and  usher  in  the  reign  of  universal 
peace,  its  formation  under  the  inspiring  genius  of  Hiawatha 
took  place  about  1459.  But  J.  N.  B.  Hewitt,  himself  an  Iroquois, 
oEfers  reasons  (Amer.  Anikrop.,  189a)  for  believing  that  the 
correct  date  of  its  founding  lies  between  1559  and  1570. 

Tribes  like  the  Kootenay  (Rep.  Brit.  Assoc.,  189a)  have  no  totems 
and  secret  societies,  nor  do  they  seem  to  have  ever  poBsessed  them. 
This  may  also  be  said  of  some  of  the  Salishan  tribes,  thoueh  others 
of  the  same  stock  have  complicated  systems.  The  Klamath  Indians 
{Lutuamiao  stock)  "  are  absolutely  Ignorant  of  the  gentile  or  clan 
system  as  prevalent  amon^  the  Haida,  Tlingit  and  Eastern  Indians 
of  North  America;  matriarchate  is  also  unknown  among  them; 
every  one  is  free  to  marry  within  or  without  the  tribe,  and  the 
chilaren  inherit  from  the  father  "  (Gatschet).  In  all  parte  of  Cali- 
fornia indeed,  according  to  Kroeber  (HandbotA  of  Amer.  litis.,  1907, 
■    '^i),  "  both  toteniiBOi  and  a  true  Ecntile  organizadon 


totally  lacki 


'  Nor  does  it  appear  that  ei 


er  personal  or  communal 


where  such  do  exist.  The  Heiltsuk  of  British  Columbia  have  animal 
totems,  while  the  Kwaldutl  do  not,  although  both  these  tribes  belong; 
to  the  same  Wakashan  stock.  Among  the  Iroquoian  tribes,  accord- 
iiw  to  Hewitt  {Handbook,  p.  303),  the  primary  unit  of  social  and 
p^itical  organizadon,  termra  in  Mohawk  ohwachira,  is  "  the  family, 
comprising  all  the  male  and  female  progeny  of  a  woman  and  of  all  her 
femak  dMcendanta  in  the  female  Une  and  of  such  other  persons  as 
may  be  adopted  into  the  okwachira."  The  head  of  the  ohwachira  is 
■'  usually  the  oldest  woman  in  it,"  and  it "  never  bears  the  name  of  a 
tutelary  or  other  deity."  The  clan  was  composed  of  one  or  more  of 
such  ohvaehiras,  being  "  developed  apparently  through  the  coales- 
cence of  two  or  more  okmachiras  having  a  common  abode."  From 
the  clan  or  gens  developed  the  government  of  the  tribe,  and  out  of 
that  the  Iroquois  confederation. 

The  power  of  the  chief  varied  greatly  among  the  North  American 
^rar^ines,  as  well  as  the  manner  m  his  selection.    Amoi^  the 

everywhen.  —  ^ —  ^ 

limited  and  modified  by  the 


Age,  wealth,  ability,  generodty,  the  favour  of  the  shaman,  &c.,  were 
qualifications  for  the  chieftainship  in  various  pays  of  the  continent- 
Women  generally  seem  Co  have  had  little  or-  no  direct  voice  in 
Sivernment,  except  that  they  could  (even  among  some  of  the 
thabaskaa  tribes)  sometimes  become  chiefs,  and,  among  the 
Iroquois,  were  represented  in  councils,  had  certain  powers  and  pre- 
rogatives (includmB  a  sort  of  veto  on  war),  &c.  Many  tribes  had 
permanent  peace-chiefs  and  temporary  war-chiefs.  AccordiT^  to 
Hewitt  (Handb.  of  Amer.  Inds.,  1907,  pt.  i.  p.  264),  "  In  the  Creek 
confederation  and  that  of  the  Iroquois,  the  most  complex  aboriginal 
epvernment  north  of  Meidco,  there  was,  in  fact,  no  head  chief.  The 
nrst  chief  of  the  Onondaga  federal  roll  acted  as  the  chairman  of  the 
federal  council,  and  by  virtue  of  his  office  he  called  the  federal  council 
together.  With  this  all  pre-eminence  over  the  other  chiefs  ended, 
for  the  governing  power  of  the  confederation  was  lodged  in  the  federal 
council.  The  federal  council  was  composed  of  the  federal  chiefsof  the 
several  component  tribes;  the  tribal  council  consisted  of  the  federal 
chiefs  and  sub-chiefs  of  the  tribe."  The  greatest  development  of  the 
power  of  the  chief  and  his  tenure  of  office  by  heredity  seems  to  have 
occurred  among  the  Natchez  and  certain  other  tribes  of  the  lower 
Mississippi  andGuif  region.  Among  the  Plains  tribes,  in  general, 
non-inhentance  prevailed,  and  "any  ambitious  and  courageous 
warrior  could  apparently,  in  strict  accordance  with  custom,  make 
himself  a  chief  by  the  acquisition  of  suitable  property  and  through 
his  own  force  of  character  "  (Hewitt), 

Among  the  North  American  aborigines  the  position  of  woman  and 
her  privileges  and  duties  varied  greatly  from  the  usually  narrow 
limits  prescribed  by  the  Athabasl^ns,  according  to  Morice  {Congr. 
int.  d.  Amir.,  Quebec,  1906),  to  the  socially  high  status  reached 
among  some  of  the  Iroquoian  tribes  in  particular.  In  the  North 
Pacific  coast  region  the  possession  of  slaves  is  said  to  have  been 
a  cause  of  a  relatively  higher  position  of  woman  there  than  obtained 
among  neighbouring  tribes.  The  custom  of  adoption  both  oiF 
children  and  captives  also  resulted  advantageously  to  woman. 
The  rftle  and  accomplishments  of  woman  in  primitive  North  America 
are  treated  with  some  detail  in  Mason's  Woman's  Share  in  Primitive 
Culture  (18^).  The  form  of  the  family  and  the  nature  of  marriage 
varied  considerably  among  the  North  American  aborigines,  as  also 
did  the  ceremonies  of  courtship  and  the  proceedings  in  divorce,  &c. 
With  some  tribes  apparently  real  purchase  of  brides  occurred,  but 
in  many  cases  the  seeming  purchase  turns  out  to  be  merely  "a 
ratification  of  the  marriage  by  means  of  gifts."  Great  differences 
in  these  matters  are  found  within  the  limits  of  one  and  the  same 
stock  {f.g.  Siouan).  Female  descent,  e.g.,  prevailed  among  the 
AlKonkian  tribes  of  the  south-east  but  not  among  those  of  the  north 
and  west;  and  the  case  of  the  Creeks  (Muskogian)  shows  that 
female  descent  is  not  necessarily  the  concomitant  of  a  high  social 
status  of  woman.  Among  the  Zufii.  where  the  man  is  adopted  as 
a  son  by  the  father  id  his  wife,  "  she  is  thus  mistress  of  the  situation; 
the  children  are  hers,  and  she  can  order  the  husband  from  the  house 
should  occasion  arise  "  (l-owie  and  Farrand).  With  many  tribes, 
however,  the  husband  could  divorce  his  wife  at  will,  but  Farrand 
and  Lowie  in  their  discussion  of  Indian  marriage  {Bandb.  of  Amer. 
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__.  but  slink  away  from  home,  leaving  their  families  behind." 
In  the  case  of  divorce,  the  children  generally  go  with  the  mother. 
From  a  survey  of  the  available  data  Lowie  and  Farrand  conclude 
that  "  monogamy  is  thus  found  to  be  the  prevalent  form  of  marriage 
throughout  the  continent,"  varied  from  to  polygamy,  where  wealth 
and  other  circumstances  dictated  it.  In  California,  e.g.,  polygamy  is 
rare,  while  with  some  of  the  Plains  tribes  it  was  quite  common. 
Here  again  differences  of  note  occurred  within  the  same  stock,  e.g. 
the  Iroquois  proper  could  not  have  more  than  one  wife,  but  the 
Huron  Indian  could.  The  family  itself  varied  from  the  group  of 
parents  and  children  to  the  larger  ones  dictated  by  social  regulations 
among  the  eastern  tribes  with  clan  organizations,  and  the  large 
"  families  "  found  by  S wanton  {Amer.  Anthrop.,  1905)  among  certain 
tribes  of  the  North  Pacific  coast,  where  relations  and  "  poor  re- 
lations," servants  and  slaves  entered  to  swell  the  aggregate. 
Exogamy  was  widely  prevalent  and  incest  rare.  Cousin-mamages 
were  frequently  tabooed. 

With  many  of  the  North  American  aborigines  the  giving  of  the 
name,  its  transference  from  one  individual  to  another,  its  charge 
by  the  individual  in  recognition  of  great  events,  achievements,  &c., 
and  other  aspects  of  noroinology  are  of  significance  in  connexion 
with  social  life  and  religious  ceremonies,  rites  and  superstitions. 
The  high  level  attained  by  some  tribes  In  these  matters  can  be  seen 
from  Miss  Fletcher's  description  of  "  A  Pawnee  Ritual  used  when 
changing  a  Man's  Name  "  Corner.  AnthroP.,  1899).  Names  marked 
epochs  in  life  and  changed  with  new  achievements,  and  they  had 
often  "  so  personal  and  sacred  a  meaning,"  that  they  were  naturally 
enough  rendered  "  unfit  for  the  familiar  purposes  of  ordinary 
address,  to  a  people  so  reverently  inclined  as  the  Indians  seem  to 
have  b^n."  The  period  of  puberty  in  boys  and  girls  was  often  the 
occasion  of  elaborate  "  initiation  "  ceremonies  and  rites  of  varioua 
kinds,  some  of  which  were  of  a  verv  trying  and  even  cntel  character. 
Ceremonial  or  symbolic  "  killings.  "  new-births,"  &c..  were  also  in 
vogue;  likewise  ordeals  of  whipping,  isolation  and  solitary  con- 
' medicine  "-taking,  pnysical    torture,   ritual   bathinn 
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painting  of  face  or  body,  scarification  and  the  like.  The  initiations, 
ordeal*,  &c.,  gone  tRrough  by  the  youth  aa  a  prelude  to  manhood 
and  womanhood  resembled  in  many  respects  those  imposed  upon 
individuals  aspiring  to  be  chiefs,  shamans  and  "  medicine- men." 
Many  facts  coQcerning  these  rites  and  ceremonies  will  be  found  in 
G.  Stanley  Hall's  AdoUsixnce  (1904)  and  in  the  articles  on"  Ordeals  " 
and  "  PuDerty  Customs  "  in  the  Handbook  of  American  Indians 
North  0}  Mexxeo  (1907-1910).  In  the  method  of  approach  to  the 
supernatural  ahd  the  superhuman  among  the  North  American 
aborigines  there  is  great  diversity,  and  the  powers  and  capacities 
of  the  individual  have  often  received  greater  recosnition  than  is 
commonly   believed.     Thus,   as   Kroeber   {Atner.   Anthrop.,    1902, 

t385)  has  pointed  out,  the  Mohave  Indians  of  the  Yuman  stock 
ve  as  a  distinctive  feature  of  their  culture  "  the  high  degree  to 
which  they  have  developed  their  system  of  dreaming  and  of  in- 
dividual instead  of  traditional  connexion  with  the  supernatural." 
For  the  Omaha  of  the  Siouan  stock  Miss  A.  C.  Fletcher  (Proc. 
Amtr.  Assoc.  Adv.  Sci.,  1895,  18^;  Joum.  Anthr.  tnst.,  1898) 
has  shown  the  appreciation  of  the  individual  in  the  lonely  "  totem 
^igil  and  the  acquidtion  of  the  personal  genius. 

From  the  Indians  of  North  America  the  white  man  has 
borrowed  not  only  hosts  of  geographical  names  and  many 
^^^  common  terms  of  speech,  but  countless  ideas  and 
v/imm.  methods  as  to  food,  medicines,  clothes  and  other 
items  in  the  conduct  of  life.  Even  to-day,  as  G.W. 
James  pMUts  out  in  his  interesting  little  volume,  Whal  the 
White  Race  may  learn  from  the  Indian  (Chica.go,  1908),  the  end  of 
the  instruction  of  the  "  lower  "  race  by  the  "  higher  "  is  not  yet. 
The  presence  of  the  Indians  and  the  existence  of  a  "  frontier  " 
receding  ever  westward  as  the  tide  of  immigration  increased 
and  the  line  of  settlements  advanced,  have,  as  Prof.  Turner 
has  shown  (Ann.  Rep.  Amer.  Hist.  Assoc,  1893),  conditioned 
to  a  certain  extent  the  development  of  civilization  in  North 
America.  Had  there  been  no  aborigines  here,  the  white  race 
mi^t  have  swarmed  quickly  over  the  whole  continent,  and  the 
"  typical "  American  would  now  be  much  different  from  what 
he  is.  The  fact  that  the  Indians  were  here  in  sufficient  numbers 
to  resist  a  too  rapid  advance  on  the  part  of  the  European 
settlers  made  necessary  the  numerous  frontiers  (really  "  successive 
Americas"),  which  began  with  Quebec,  Virginia  and  Massa- 
chusetts and  ended  with  California,  Oregon,  British  Columbia, 
Yukon  and  Alaska.  The  Indians  again  are  no  exception  to  the 
rule  that  one  of  the  fundamentally  important  contributions 
of  a  ptimitive  people  to  the  culture-factors  in  the  life  of  the 
race  dispossessing  them  consists  0!  the  traib  and  camping- 
places,  water-ways  and  trade-routes  which  they  have  known 
and  used  from  time  immemorial.  The  great  importance  of  these 
trails  and  sites  of  Indian  camps  and  villages  for  subsequent 
European  development  in  North  America  has  been  emphasized 
by  Prof.  F.  J.  Turner  (Proc.  Wisconsin  Stale  Hislor.  Soc,  1889 
and  1894)  and  A,  B.  Hulbert  (Historic  Highways  of  America,  New 
York,  1903-1905).  It  was  over  these  old  traUs  and  through 
these  water-ways  that  missionary,  soldier,  adventurer,  trader, 
trapper,  himter,  explorer  and  settler  followed  the  Indian,  with 
guides  or  without.  The  road  followed  the  trail,  and  the  railway 
the  road. 

The  fur  trade  and  traffic  with  the  Indians  in  general  were 
not  without  influence  upon  the  social  and  political  conditions 
of  the  European  colonies.  In  the  region  beyond  the  Alleghanies 
the  free  hunter  and  the  single  tTapp»er  flourished;  in  the  great 
north-west  the  fur  companies.  In  the  Mackenzie  region  and 
the  Yukon  country  the  "  free  hunter  "  is  still  to  be  met  with, 
and  he  is,  in  some  cases,  practicaUy  the  only  representative  of 
his  race  with  whom  some  of  the  Indian  tribes  come  into  con- 
tact. J.  M.  Bell  (Joum.  Amer.  Folk-Lore,  xvi.,  1903,  74),£™m 
personal  observation,  notes  "  the  advance  of  the  barbarous 
border  dvilization, — -the  civilisation  of  the  whaler  on  Hudson's 
Bay,  of  the  free  trader  on  the  Athabasca  Lake  and  river,  of  the 
ranchers  and  placer  miners  on  the  Peace  and  other  mountain 
rivers,"  and  observes  further  (p.  84)  that  "  the  influx  of  fur- 
traders  into  the  Mackenzie  River  region,  and  even  to  Great  Bear 
Lake  within  the  last  two  years,  since  my  return,  has,  I  believe, 
very  much  altered  the  diaracter  of  the  Korthem  Indians." 
In  many  parts  of  North  America  the  free  trapper  and  solitary 
hunter  were  often  factors  in  the  extermination  of  the  Indian, 
while  the  great  fur  companies  were  not  infrequently  powerful 
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agents  iu  preserving  him,  since  their  aims  of  exploiting  vast 
areas  in  a  material  way  were  best  aided  by  alliance  or  even 
amalgamation.  The  early  French  fur  companies,  the  Hudson's 
Bay  Company,  the  North-West  Company,  the  American  Fur 
Company,  the  Missouri  Fur  Company,  the  Russian- American 
Company,  the  Alaska  Commercial  Company,  &c.,  long  stood 
with  the  Indians  for  the  culture  of  the  white  man.  For  two 
centuries,  indeed,  the  Hudson's  Bay  Company  was  ruler  of  a 
large  portion  of  what  is  now  the  Dominion  of  Canada,  and  its 
trading-posts  still  dot  the  Indian  country  in  the  far  north-west. 
The  mingling  of  races  in  the  region  beyond  the  Great  Lakes  is 
largely  due  to  the  fact  that  the  trading  and  fur  companies 
brought  thither  employes  and  dependants,  of  French,  Scottish 
and  English  stock,  who  intermarried  more  or  less  readily  with 
the  native  population,  thus  producing  the  mized-blood  element 
which  has  played  an  important  rAle  in  the  development  of  the 
American  north-west.  The  fur  trade  was  a  valuable  source 
of  revenue  for  the  Carly  colonists.  During  the  colonial  period 
furs  were  sometimes  even  legal  tender,  like  the  wampum  or 
shell-money  of  the  eastern  Indians,  which,  according  to  Mr 
Weeden  (Econ.  Hw/.o/JVewEwg/and),  the  necessities  of  commerce 
made  the  European  colonists  of  the  17th  century  adopt  as  a 
substitute  for  currency  of  the  Old  World  sort. 

In  their  contact  with  the  Indians  the  Europeans  of  the  New 
World  had  many  lessons  in  diplomacy  and  statecraft.  Alliances 
entered  upon  chiefly  for  commercial  reasons  led  sometimes 
to  important  national  events.  The  adhesion  of  the  Algonkian 
tribes  so  largely  to  the  French,  and  of  the  Iroquoian  peoples 
as  extensively  to  the  English,  practically  settled  which  was 
ultimately  to  win  in  the  struggle  for  supremacy  in  North  America. 
If  we  believe  Lewis  H.  Morgan,  "  the  Iroquois  alliance  with  the 
English  forms  the  chief  fact  in  American  history  down  to  1763." 

The  whites  in  their  turn  have  influenced  greatly  the  cidtute. 
institutions  and  ideas  of  the  American  aborigines.  The  early 
influence  of  the  Scandinavians  in  Greenland  has  had  its  import- 
ance exaggerated  by  Dr  Tylor  (Journ.  Anlkrop.  Inst.,  1879), 
French  influence  in  Canada  and  Acadia  began  early  and  was 
very  marked,  aSecting  the  languages  (several  Algonkian  dialects 
have  numerous  loan-words,  as  have  the  Iroquois  tongues  still 
spoken  in  Qtiebec)  and  the  customs  of  the  Indians.  French 
authorities,  missionaries  and  traders  seemed  to  get  into  more 
sympathetic  relations  with  the  Indians,  and  the  intermarriage 
of  the  races  met  with  practically  no  opposition.  Hence  the 
French  influence  upon  many  tribes  can  be  traced  from  the 
Atlantic  past  the  Great  Lakes  and  over  the  Plains  to  the  Rocky 
Mountains  and  even  beyond,  where  the  trappers,  voyageurs, 
coureurs  des  bois  and  missionaries  of  French  extraction  have  made 
their  contribution  to  the  modem  tales  and  legends  of  the 
Canadian  north-west  and  British  Columbia.  In  one  of  the  tales 
of  the  North  Pacific  coast  appears  Shishi  TU  (i.e.  Jesus  Christ), 
and  in  another  from  the  eastern  slope  of  the  Rockies  Uani 
(i.e.  Mary).  AnotherareaofFrenchinfluenceoccursinLotiisiana, 
&c.  The  English,  as  a  rule,  paid  much  less  attention  than  did 
the  French  to  the  languages,  manners  and  customs  and  institu- 
tions of  the  aborigines  and  were  in  general  less  given  to  inter- 
marriage with  them  (the  classical  example  of  Rolf  e  and  Pocahontas 
notwithstanding) ,  and  less  sympathetically  minded  towards 
them,  although  willing  enough,  as  the  numerous  early  educational 
foundations  indicate,  to  improve  them  in  both  mind  and  body. 
The  supremacy  of  the  English-speaking  people  in  North  America 
made  theirs  the  controlling  influence  upon  the  aborigines  in 
all  parts  of  the  country,  in  the  Pacific  coast  region  to-day  as 
formerly  in  the  eastern  United  States,  where  house-building, 
clothing  and  ornament,  furniture,  weapons  and  implements 
have  been  modified  or  replaced.  Beside  the  Atlantic,  the  Micmac 
of  Nova  Scotia  now  has  its  English  loan-words,  while  among  the 
Salishan  tribes  of  British  Columbia  English  is  "  very  seriously 
aSecting  the  purity  of  the  native  spech  "  (Hill-Tout),  and 
even  the  Athabaskan  Nahan6  are  adding  English  words  to  their 
vocabulary  (Morice). 

The  English  influence  on  tribal  government  and  land-tenure, 
culminating  in  the  incorporation  of  so  many~df  the  a' 
izochvV_30C 
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as  citizens  of  Canada  and  the  United  States,  began  in  1641. 
The  first  royal  grants  both  in  New  England  and  farther  south 
made  no  mention  of  the  native  population  of  the  country,  and 
the  early  proprietors  and  settlers  were  largely  left  to  their  own 
devices  in  dealing  with  them,  the  policy  of  extinguishing  their 
titles  to  land  being  adopted  as  needed.  Later  on,  of  course, 
due  recognition  was  had  of  the  fact  that  certain  parts  of  America 
were  inhabited  by  "  heathen,"  "  savages,"  &c.,  and  the  chiefs 
of  many  of  the  tribes  were  kwked  upon  as  rulers  with  preroga- 
tives of  princes  and  royal  personages  (e.g.  the  "  Emperor  " 
Powhatan  and  the  "  Princess  "  Pocahontas,  "  King  "  Philip, 
the  "  Emperor  "  of  the  Creeks,  &c.)-  The  method  of  dealing 
with  the  Indian  "  tribes  "  by  the  Federal  government  as  auto- 
nomous groups  through  treaties,  &c.,  lasted  till  1871,  when,  by 
act  of  Congress,  "  simple  agreements  "  were  favoured  in  lieu  of 
"solemn  treaties." 

Meanwhile  no  consistent  purpose  was  shown  in  dealing  with 
the  Indian  probletn.  At  one  time  the  American  policy  was 
to  concentrate  all  the  Indians  on  three  great  reservations,  an 
expansion  of  the  plan  adopted  early  in  the  19th  century  which 
set  aside  the  former  "  Indian  country"  (afterwards  restricted 
to  the  Indian  Territory).  The  sentiment  in  regard  to  great 
reservations,  however,  gradually  weakened,  till  in  1878  it  was 
proposed  to  concentrate  the  Indians  on'  smaller  reservations; 
but  the  entire  reservation  system  became  increasingly  unpopular, 
and  finally  in  1887  Congress  enacted  the  Land  Severalty  Law, 
paving  the  way  for  abolition  of  the  reservation  and  agency 
system;  at  the  same  time  it  emphasized  the  government  policy 
of  gradually  (the  reservation  system  was  a  prehminary  step 
in  the  way  of  bringing  the  Indians  more  under  government 
control)  bringing  about  the  cessation  of  all  "  tribes  "  as  indepen- 
dent communities  and  securing  their  ultimate  entrance  upon 
citizenship  with  the  white  population.  This  certainly  was  far 
removed  from  the  declaration  of  the  Virginia  Assembly  in  r703 
that  "  no  Indian  could  hold  office,  be  a  capable  witness,  or  hunt 
over  patented  land  ";  and  at  this  time  also,  "  an  Indian  child 
was  classed  as  a  mulatto,  and  Indians,  hke  slaves,  were  liable 
to  be  taken  on  execution  for  the  payment  of  debt."  As  Miss 
Fletcher  {Handb.  of  Amer.  Inds.,  1907,  pt.  i.  p.  501)  notes, 
the  ordinance  of  Congress  passed  in  1787  respecting  the  duty 
of  the  United  States  to  the  Indian  tribes,  which  was  confirmed 
by  the  act  of  1789,  was  reaffirmed  in  the  organizing  acts  of 
Alabama,  Colorado,  Dakota,  Idaho,  Illinois,  Iowa,  Kansas, 
Michigan,  Minnesota,  Mississippi,  Montana,  Nebraska,  Nevada, 
Oregon,  Wisconsin  and  Wyoming. 

The  Land  Severalty  Law  of  1887  (amended  1890)  provided 
for  the  survey  of  reservations  and  the  allotment  to  each  person 
of  a  tract  ranging  from  40  to  t6o  acres,  the  remainder  being  sold 
to  white  settlers.  The  process  of  dividing  the  Indian  lands 
into  individual  allotments  and  disposing  of  the  remainder  for 
the  benefit  of  the  tribe  or  the  nation  has  been  very  successful 
in  many  cases.  This  policy  has  culminated  in  a  recent  decision 
of  the  United  States  Supreme  Court,  by  virtue  of  which  all 
Indians  living  upon  their  own  allotments  were  declared  to  be 
citizens,  on  the  same  terms  and  subject  to  the  same  laws  as  the 
whites. 
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During  thepenod  1609-1664,  from  the  visit  of  Hud« 
surrender  of  New  Amsterdam  to  the  English,  the  Dutch 
not  a  little  inBuence  upon  the  aborigines  of  the  present  state  01 
New  York  and  some  of  the  regions  adjoining.  Hudson's  harsb 
treatment  of  the  natives  caused  the  Dutch  trouble  later  00.  Through 
their  trading-post  of  Fort  Orange  (now  Albany)  they  came  into 
contact  with  both  Iroquoian  and  Algonkian  tribes,  canying  on  an 
extensive  trade  in  furs  with  some  of  them,  including  the  New  England 
Pequota.  They  sided  with  the  Iroquois  against  the  northern 
Algonkian  tribes,  but  also  aided  the  Monegans  against  the  Mohawks. 
Farther  south  they  helped  the  Senecas  against  tne  Munseee.  Their 
quarrela  with  the  English  involved  many  of  the  Indian  tribes  on 
one  side  or  the  other.  They  have  been  generally  condemned  for 
their  readiness  to  furnish  the  Indians  with  firearms  and  intoxi- 
cating liquors,  though  some  of  these  actions  were  doubtless  per- 
formed by  individual  traders  and  settlers  only  and  cannot  be  charged 
to  a  deliberate  policy  of  the  government.  The  modem  title  of 
Kara,  given  by  the  Canadian  Iroquois  to  the  governor-general 
(also  to  the  Idng  of  England),  is  a  corruption  of  Cortaer,  the  name  of 


a  trusted  Dutch  manner  of  Rensselaerwyck  (cf,  the  Iroquois  name 

tor  the  French  governor,  Ononlu)  =  Montmagi^. 

German  influence  among  the  American  Indians  north  of  Mexico 
has  made  itself  felt  among  the  Eskimo  (particularly  in  Labrador), 
the  Delawares  and  Mohegans,  the  Iroquois  and  the  Cherokee,  where 
the  Moravian  mis^naries  did  much  good  work.  They  influenced 
the  Indians  for  peace  and  good  conduct  during  the  great  wars. 
In  Labrador  the  dress,  habitatbns  and  beliefs  of  the  Eskimo  have 
been  considerably  modified.  It  is  said  by  some  that  Sequoyah, 
the  inventor  of  the  "  Cherokee  alphabet,"  had  for  father  a  Gennan 
settler. 

The  great  influence  of  the  Spaniards  upon  the  American  Indians 
has  been  treated  by  Blaekmar  in  his  Spanish  InstihiHons  in  the 
SoiUh-vxst,  and  by  Lummis,  Bourke,  Hodge  and  other  authorities. 
The  results  of  Spanish  contact  and  control  are  seen  in  the  loan- 
words in  the  various  languages  of  the  region,  the  consequences  of 
the  introduction  of  domestic  animals  (horse,  mule,  sheep,  goat, 
fowls),  the  perfection  of  the  arts  involved  in  the  utilization  of  wool, 
the  planting  of  wheat,  the  cultivation  of  peaches  and  other  exotic 
fruits.  The  difference  between  the  Navaho  and  their  close  kinsmen 
the  Apache  may  be  largely  attributed  to  changes  wrought  by  the 
coming  of  the  Spaniards.  The  "  Mission  Indians  "  of  California 
represent  another  great  point  of  contact.  In  California  thoumnds 
and  thousands  of  Indians  were  converted  and  brought  under  the 
control  of  the  able  and  devoted  missionaries  of  the  Catholic  Church, 
only  to  become  more  or  less  utterly  helpless  when  Spanish  domina- 
tion ceased  and  the  missions  fell  into  decay.  Traces  of  Spanish 
influence  may  be  found  as  far  north  as  the  Saskatchewan,  where 
personal  names  implying  ori^n  from  a  Mexican  captive  occur; 
and  there  is  not  a  little  Spanish  blood  in  some  of  the  tribes  of  the 
Great  Plains,  who  often  took  with  them  from  their  border  raids,  or 
acquired  from  other  tribes,  many  white  prisoners  from  Mexico,  Sec, 

in  Alaska  the  influence  of  Russian  sailors,  traders  and  settlers 
during  the  period  of  occupancy  was  considerable,  as  was  also  that 
of  the  priests  and  raissionarieB  of  the  Greek  Church,  but  much  of 
what  was  thus  imposed  upon  the  aborigines  has  now  been  modified 
or  is  being  submerged  by  the  more  recent  influences  of  the  English- 
speakii^  settlers,  miners,  &c.,  and  the  efforts  of  the  Ai^erican 
government  to  educate  and  improve  them.  The  influence  of  the 
Russians  extended  even  to  California,  as  the  name  "  Russian  River  " 
would  indicate,  and  Fricderici  (Schiffahrt  der  Indianer,  1907,  p.  46) 
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certain  of  the  Indian  languages.  It  has  been  said  that  the  Russian 
authorities  from  time  to  time  transported  a  few  Indiana  over-sea 
to  Kamchatka,  Sx. 

The  general  question  of  the  relations  of  the  Europeans  in  North 
America  with  the  Indians  has  b^n  treated  by  various  authors, 
one  of  the  most  recent  being  Friederici,  whose  Indiana-  and  Ameri- 
kaner  (Brunswick,  1900)  is  perhaps  a  little  too  prejudiced. 

The  contact  between  the  races  in  North  America  has  bad 
its  darker  side,  seen  in  the  numerous  conflicts  and  "  wars  " 
that  have  marked  the  conquest  of  the  continent  by  ,  i__ 
the  whites  and  the  resistance  of  the  weaker  people  ^,^ 
to  the  inevitable  triumph  of  the  stronger.  The 
following  sketch  of  the  warlike  relations  of  various  Indian  stocks 
with  the  European  colonists  and  their  descendants  brings  out 
the  principal  facts  of  historic  interest. 

Eskimoan. — Tliehistoryof  warfare  between  the  Euro[)ean  colonists 
(and  their  descendants)  and  the  North  American  aborigines  besins 
with  the  conflict  of  Eskimo  and  Northmen  in  Greenland,  the  last 
phase  of  which,  in  the  first  half  of  the  15th  century,  ended  in  the 
destruction  of  the  European  settlements  and  the  loss  of  knowledge 
of  the  E^skimo  to  the  Old  World  till  they  were  rediscovered  by 
Frobisher  in  1576  and  Davis  in  1585.  Then  came  a  new  series  of 
small  conflicts  10  which  the  whites  have  been  the  chief  aggressors — 
whalers,  sealers  and  other  adventurers.  In  the  extreme  north-west 
the  Aleuts  were  very  harshly  treated  by  the  Russians,  and  one  of 
the  most  recent  deeds  of  brutality  has  been  the  reported  extermina- 
tion, by  irresponsible  whalers,  of  the  Eskimo  of  Southampton  Island 
in  Hudson's  Bay. 

Algonkian  and  Zro^uTtan.— Southward,  along  the  Atlantic  coast, 
the  period  of  actual  settlement  by  the  whites  in  large  numbers  was 
preceded  by  numerous  conflicts  with  the  Algonkian  Indians  in  which 
all  too  often  the  whites  (adventurers,  fishermen,  &c.)  were  princi- 
pally at  fault,  the  natives  being  sometimes  carried  off  as  slaves  to 
Spam  and  elsewhere  in  Europe.  When  Champlain,  very  shortly 
after  the  founding  of  Quebec,  decided  to  help  his  Algonkian  neigh- 
bours against  their  Iroquoian  enemies,  an  alliance  was  entered  upon 
which  had  much  to  do  with  the  final  defeat  of  France  in  North 
America.  The  battle  fought  and  won  by  Champlain  near  Ticon- 
deroga  in  1609  made  the  Iroquois  the  lasting  antagonists  of  the 
French,  and,  since  the  former  held  a  large  portion  of  what  is  now 
the  state  of  New  York,  the  latter  were  effectually  prevented  from 
annihilating  or  destroying  the  English  colonies  to  toe  south.  The 
Iroquois  alliance  with  the  English  in  New  York  was  preceded  by 
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one  with  the  Dutch.  Another  result  of  the  leud  between  the  Iroquois 
and  the  French  was  fhe  destruction  of  the  confederacy  of  the  i/uronj, 
themselves  a  people  of  Irotfuoian  stock,  established  in  the  region 
between  Lakes  Ontario,  Ene  and  Huron,  over  a  large  portion  of 
what  is  now  the  province  of  Ontario,  although  the  antagonism 
between  Hurons  and  Iroquois  had  existed  even  before  the  coming 
of  Cartier  and  the  inevitable  conflict  had  already  begun.  As  an 
outcome  of  Champlain'a  visit  to  the  country  of  the  Hurons  in  1615 
the  Jesuit  missionaries  had  established  tnemselves  among  these 
Indians  and  for  thirty-tive  years  laboured  with  a  devotion  and 
sacrilice  almost  unparalleled  in  the  history  of  the  continent.  The 
struggle  ended  in  trie  campaign  of  1646-164^,  in  which  the  Iroauois 
destroyed  the  Huron  settlements  and  practically  exterminateo  the 
people,  the  French  priests  in  many  cases  having  suffered  martyrdom 
in  the  most  cruel  fashion  at  the  hands  of  the  savage  contjuerors. 
Such  of  the  Hurons  as  succeeded  in  escaping  took  refuge  in  some 
of  the  safer  French  settlements  or  found  shelter  among  friendly 
Indian  tribes  farther  west.  Some  of  these  refugees  nave  their 
descendants  amoiw  the  Hurons  of  Lorette  to-day  and  among  the 
Wyandots  of  Otdahoma.  The  Tiononlaii  (Tobacco  Nation)  Hurons 
continued  the  struggle  for  some  time  longer,  a  battle  being  fought 
in  1659  on  the  Ottawa  above  Montreal,  in  which  the  Iroquois  were 
victorious  and  the  Huron  chief  slain.  As  late  as  17^7-1748  some 
of  the  Hurons,  who  had  taken  refuge  in  the  west,  under  Orontony, 
a  wily  and  unscrupulous  chief,  who  was  offended  at  certain  actions 
of  the  French,  entered  into  a  conspiracy  with  many  Algonldan  tribes 
of  the  rs^on  to  destroy  the  French  posts  at  Detroit,  &c.,  which, 
however,  proved  unsuccessful,  the  plot  being  revealed  through  the 
treachery  of  a  Huron  woman.  A  notable  event  in  the  French- 
Iroquois  wars  was  the  attack  on  Montreal  in  1689.  After  the 
coming  of  Frontenac  as  governor  of  Canada  the  wars  between  the 
French  and  English  involved  some  of  the  Indian  tribes  more  and 
more,  on  one  side  or  the  other,  the  Mohawks  especially,  who  took 
part  against  the  French,  being  famous  for  their  raids  from  the  region 
of  Ohio  to  far  into  New  Brunswick.  During  the  French  war  and 
the  American  War  of  Independence  the  Algonkian  and  Irpquoian 
Indians  serving  on  both  sides  were  in  part  or  wholly  responsible  for 
numerous  massacres  and  other  acts  of  barbarity,  though  the  whites 
sometimes  showed  themselves  fully  the  equals  of  the  savages  they 
condemned. 

In  New  England  the  most  notable  conflicts  were  "  the  Peguol 
war  ■'  of  1637-1638  and  "  King  Philip's  war  "  of  1675-1676,  the  latter 
resulting  in  the  overthrow  01  a  powerful  confederacy,  which  at  one 
time  threatened  the  very  existence  of  the  colony,  and  the  practical 
extermination  of  the  Indians  concerned,  after  great  havoc  had  been 
wrought  by  them  in  the  white  settlements.  New  England  also 
suffered  much  from  Indian  "  wars  "  instigated  by  the  French,  and 
at  Caughnawaga  and  other  Iroauois  settlements  in  French  Canada 
there  is  much  white  blood  resuitinRfrom  the  adoption  of  captives 
taken  away  (e.g.  at  Marlboro  and  Deerfield,  Mass.,  in  1703-1704) 
in  raids  on  New  England  villages-  Celebrated  in  the  annals  of  war 
are  the  Algonlcian  chiefs  Tecumseh  (Shawnee),  who  aided  the 
British  in  the  war  of  1812,  and  Pontiac  (Ottawa),  whose  remarkable 

chie^  and 
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^piracy  of  1763  has  been  studied  by  Parkman;  of  noted  Ii 
■fs  and  warriors  may  be  menuoned  Joseph  Brant,  who  lougnt 
for  the  British  in  the  War  of  Independence,   and   Logan,   ill-famed 


for  his  barbarities  perpetrated  against  the  border  settlement! 
the  Ohio,  1775-1780,  &c. 

In  Virginia  the  future  of  the  English  colony  was  not  absolutely 


extinction  by  starvation  or  destruction  at  the  hands  of  the  Indians. 
The  most  famous  and  romantic  of  the  Indian  wars  of  Vii^nia  was 
that  in  which  Captain  John  Smith  was  concerned  in  the  days  of 
Powhatan  and  Opechancanough,  when  his  rescue  by  Pocahontas  b 
said  to  have  taken  place.    Under  Opechancanou^h  massacres  of  the 


hundreds  of  whites  bein^  slain  by  the  Powhatan  Indians  and  their 
confederates  of  Algonkian  stock.  As  a  result  of  wars  with  the 
English  and  also  with  other  Indian  tribes,  many  of  the  Algonkian 
peoples  of  Vir^nia,  like  some  of  the  Iroquoian  peoples  farther 
south,  were  by  the  end  of  the  17th  century  greatly  reduced  in 
numbers.  In  the  Carolinian  rwion  the  Iroquoian  Cheroku  warred 
against  the  English  colonists  from  1750  until  the  War  of  Inde- 
pendence, and  continued  th«r  stru^le  then  against  the  Americans 
until  1794.  After  their  forcible  removal  west  of  the  Mississippi 
in  1838-1839  no  serious  hostilities  occurred,  with  the  exception  of  a 
conflict  between  the  whites  and  a  portion  of  the  Cherokee,  who  had 
earlier  moved  into  eastern  Texas  while  that  state  was  under  the 
Mexican  r^mc.  The  Tusearora  were  in  frequent  conflict  with  the 
Erifflish,  particularly  in  the  "  Tusearora  war     of  1713-14. 

Of  Algonkian  tril>es  farther  west  the  Cheyenne  began  conflicts  with 
the  whites  about  1840,  made  their  first  incursion  into  Mexico  in 
1853,  and  between  i860  and  1878-1879,  according  to  Mooney,  "  they 
were  prominent  in  border  warfare  .  .  .  and  have  probably  lost  more 
in  conflict  with  the  whites  than  any  other  tribe  of  the  plains  in 
moportion  to  their  number."  They  participated  in  the  "  Sitting 
Bull  war  "  of  1876. 

The  Chippcim  of  the  north-western  United  States  in  the  latter 
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half  of  the  iSth  century  and  till  the  close  of  the  war  of  1813  kept  up 
wariare  with  the  border  settlements,  but  have  been  generally 
peaceful  since  1815,  when  a  treaty  was  made.  The  only  serious 
outbreak  among  the  Cree,  who  have  been  generally  friendly  to  the 
whites  from  the  period  of  first  contact,  occurred  during  the  Riel 
"  rebellion  "  of  1885,  but  was  soon  settled.  In  the  latter  part  of 
the  i8th  century  (up  to  the  treaty  of  Greenville,  1795)  the  Ddawarcs 
took  a  prominent  part  in  opposing  the  advance  of  the  whites. 
The  KiceajMos  were  Concerned  in  the  Indian  plot  to  destroy  the  fort 
at  Detroit  in  1712,  and  a  hundred  years  later  they  aided  the  English 
against  the  Americans;  in  1832  numbers  of  them  helped  Black 
Hawk  in  hia  war  against  the  whites.  The  Micmac  were  long  hostile 
to  the  English,  bein^  prominent  as  aids  to  the  French  in  tlie  New 
England  wars,  and  it  was  not  until  about  177^  or  long  after  the 


re^on  about  Detroit  from  1750  till  1815.      Pontiac,  whose  ' 

¥iiraey  "  of  1763  is  noted  in  American  history,  was  an  Ottawa 
he  Penobscot,  as  friends  of  the  French,  continued  their  attacks  on 
the  English  settlements  till  about  17^.  The  Sacs  and  Foxes  appear 
early  in  the  i8th  century  as  antagonists  of  the  French  (3  rare  thing 
among  Algonkian  peoples)  and  they  were  the  instigators  of  the  nearly 
Successful  attack  on  Detroit  in  1^12.  In  the  war  of  I8ia  most  of 
these  Indians  sided  with  the  British.  Black  Hawk,  the  chief  figure 
in  the  "war"  of  1831-1832,  was  a  Sac  and  Fox  chief,  who 
endeavoured  to  eng^e  all  the  Indian  tribes  of  the  region  in  a  general 
alliance  against  the  whites.  The  Shawnees  were  prominent  in  the 
border  warfare  of  the  Ohio  region,  and  their  famous  chief  Tecumseh 
fought  for  the  British  in  the  war  of  i8ia. 

Athabaskan. — The  Athabaskan  tribes  of  the  far  north,  with  the 
exception  of  occasional  disputes  with  the  traders  and  settlers,  have 
generally  been  of  a  peaceful  disposition,  and  "  wars  "  with  the 
whites  have  not  been  recorded  to  any  extent.  The  warlilce  members 
of  this  stock  have  been  the  Apache  and  the  Navaho.  The  Apache 
from  the  middle  of  the  i6th  century  have  given  evidence  of  their 
instinct  for  raids  and  depredations  on  the  m>ntiers  of  civilization. 
In  recent  times  the  most  noteworthy  outbreaks  were  those  under 
Cochise,  ^%torio,  Geronimo,  Nana,  Nakaidoklini,  &c.,  between  1870 
and  1886,  in  whichseverat  hundred  whites  in  Mexico  and  New  Mexico 
were  killed  and  much  property  destroyed.  As  late  as  1900  some 
of  the  hostile  Apaches,  who  had  escaped  to  the  mountains,  made  a 
raid  on  the  Mormon  settlers  in  Chihuahua,  Mexico.  The  Navaho, 
when  New  Mexico  passed  into  the  possession  of  the  United  States 
in  1849,  had  long  been  in  the  habit  of  committing  depredations  upon 
the  white  settlements  and  the  Pueblos.  These  "  wars  "  continued 
till  1863,  when  "Kit"  Carson  completely  defeated  them  and  the 
^eater  part  of  the  tribe  were  made  prisoners.  Since  their  release 
in  1867  they  have  thriven  in  peace,  although  occasionally  serious 
troublehasthreatened,  as,  e.£.,  in  November  1005. 

Caddoan. — The  Co^id?  proper  were  friendly  to  the  French  and 
helped  them  against  the  Spaniards  in  the  wars  of  the  i8th  century. 
After  the  annexation  of  Texas  the  Indians  were  badly  treated  and 
some  of  them  made  answer  in  Idnd;  in  1855  a  massacre  of  the 
Indians  was  proposed  by  the  whites.  Since  their  forced  march  to 
Oklahoma  In  1859  they  have  been  at  peace.  The  Ankara  had  a 
brief  conflict  with  the  United  States  authorities  in  1823.  as  a  result 
of  the  killing  of  some  traders.  In  the  wars  of  the  18th  century  the 
Kichai  adher^  to  the  cause  of  the  French.  The  Pavmte  seem 
never  to  have  warred  against  the  United  States,  in  spite  of  much 
provocation  at  times. 

Califomian  Slocks. — Such  "  wars  "  as  are  recorded,  for  the  most 

Krt  between  the  minor  Califomian  stocks  and  the  whites,  have  been 
'gely  directly  or  indirectly  instigated  by  the  latter  for  various 


of    1872^3    under   the   leadership   of   their   chief,    Kintpuash   or 
"  Captain  Jack." 

Ktovian. — The  Indians  of  the  Klowan  stock  joined  with  the 
Comanche,  Apache,  &c,,  in  the  border  wars  in  Texas  and  Mexico.  - 
and,  according  to  Mooney,  "  among  all  the  prairie  tribes  they  were 
noted  as  the  most  predatory  and  bloodthirsty,  and  have  probably 
killed  more  white  men  in  proportion  to  their  numbers  than  any  other. 
They  have  been  on  their  present  reservation  since  1868,  and  the 
only  outbreak  of  importance  latterly  occurred  in  1874-75,  when 
they  joined  with  the  Comanche,  Cheyenne,  &c. 

Mtiskogian. — This  stock  has  furnished  some  of  the  most  warlike 
Indians  of  the  continent.  The  Chickasaiv  were  friendly  to  the 
Ei^lish,  or  rather  hostile  to  the  French,  in  the  18th  century  (war  of 
1736-40),  and  their  action  practically  settled  the  question  of  the 
extension  of  French  power  in  this  region.  The  Choclaw  aided  the 
French  in  the  wars  of  the  iSth  century,  and  a  few  Indians  of  this 
tribe  participated  in  the  "  Creek  War  of  1813-14,  The  Creeks  or 
Mitskogtts  are  famous  on  account  of  the  terrible  war  of  1813-14  in 
which  they  sustained  overwhelming  defeat.  Earlier  they  were 
hostile  to  the  Spaniards  in  Florida,  and  during  the  18th  century 
were  eenerally  friendly  to  the  English,  particularly  In  the  "  Apalachee 
war  '"^  of   1703-08,   when  they   served  under  G$»%mor  Moore  <rf 
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Carolina.  Another  Muskosian  people,  the  SemiiuAe,  are  remembered 
for  the  long  and  bloody  "Seminole  War"  in  Florida,  1835-4S, 
in  which  many  atrocities  were  committed. 

Sahaptian.—1\ie  Indians  of  this  stock  have  been  generally  very 
friendly  to  the  whites,  and  the  only;  notable  "  war  "  occurred  in  1877, 
when  the  Net  Percii,  under  their  famous  chief,  Joseph,  reaisted 
being  conGned  to  their  reservation  in  Idaho.  Joseph  displayed 
wonderful  generalship;  he  defeated  the  American  troops  several 
times,  and  finally  executed  a  most  remarkable  retreat,  over  looo  m., 
in  an  attempt  to  reach  Canadian  territory.  This  was  foiled  within 
a  short  distance  of  the  boundary,  and  the  entire  force  surrendered 
to  Colonel  Miles  on  October  5,  1877. 

Shoskoiiian. — North  of  Mexico  this  great  stock  has  developed 
several  warlike  peoples.  Trouble  with  the  Bannock  occurred  in 
1877-78,  resulting  from  the  encroachment  of  the  whites  at  the  time 
of  tne  Nez  Percys  war,  the  IdUing  of  several  settlers,  scarcitv  of  food, 
&c.  The  outbreak  was  ended  by  a  campaign  under  General  Howard 
in  which  many  Indians,  men,  women  and  children,  were  killed  and 
some  one  thousand  taken  prisoners.  The  Comanche,  through  a  long 
period  of  more  than  1 50  years  after  the  Spanish  occupation,  kept  up 
a  continual  aeries  of  raids  and  depredations  upon  the  settlements  of 
the  whites  in  Mexico,  &c.  Their  general  friendly  attitude  towards 
Americans  in  later  years  did  not  extend  to  the  Texans,  with  whom 
for  more  than  thirty  years  they  indulged  in  savage  warfare.  They 
often  entered  into  warlike  alliance  with  the  Apache,  the  Kiowa,  &c. 
After  the  outbreak  of  1874-75  fhey  settled  down  for  good.  The 
leader  in  this  "  war  "  was  Quana  Parker,  a  half-blood  Comanche, 
who,  after  the  matter  was  settled,  accepted  broadly  the  new  order  of 
things  and  became  "  the  most  prominent  and  influential  figure  among 
the  three  confederated  tribes  (Mooney).  The  Paiuie,  Shoshonus 
(Snofajt  and  Vies  have  figured  in  several  more  or  less  temporary 
outbreaks  since  1865. 

Siowat. — This  great  stock  has  had  its  celebrated  antagonists  of 
the  whites  as  well  as  its  famous  combatants  of  other  Indian  tribes. 
The  Dakota  (or  Sioux)  were  unfriendly  to  the  French  for  aiding  their 
enemies,  the  Chippewa,  and  after  the  fall  of  French  power  in  America 
in  1763,  they  alned  themselves  mth  the  English  and  assisted  them 
inthe  War  of  Independence  and  the  war  of  i8ij,  with  few  exceptions. 
After  the  treaty  of  peace  in  1815  various  minor  troubles  occurred, 
but  in  1863  the  Indians  in  Minnesota  rose  under  Chief  Little  Crow 
and  committed  terrible  barbarities  against  the  settlers,  some  800 
whites  being  killed  before  the  revolt  was  put  down.  The  gold-fever 
of  the  whites  in  Dakoia,  where  the  Indians  had  settled  down,  pre- 
cipitated a  formidable  outbreak  in  1876  under  the  leadenjiip  of 
Sitting  Bull,  Craw_  Horse,  Spotted  Tail  and  other  chiefs.  The  most 
notable  event  of  this  "  war  '  was  the  so-called  "  massacre  "  (properly 
cuttiag-oS)  of  General  Custer  and  his  cavalry  at  the  battle  of  Little 
Bighornon  June  25, 1876.  When  the  "  GhostDance  "  was  prevalent 
among  so  many  Indian  tribes  of  the  Plains  in  1890-1801  another 
serious  rising  of  the  Sioux  took  place,  which  was  put  down  by  General 
Miles.  Sittine  Bull  was  killed  (December  1 5. 1 890) :  and  resistance  to 
an  attempt  to  disarm  alarge  party  of  Indiansat  Wounded  Knee  Creek, 
near  the  Pine  Ridge  ^ency,  resulted  (December  ag)  in  a.  deplorable 
massacre,  in  which  many  women  and  children  were  killed  The 
story  of  these  Sioux  outbreaks  and  the  ^iltiness  of  the  whites  with 
respect  to  them  has  been  told  authoritatively  by  Mooney  it^lhAnn. 
Rep.  But.  Ethnot.,  1892-1893).  At  one  time  these  troubles  threatened 
to  involve  the  Canadian  Indians  of  the  r^on  adjacent.  The 
Calawba  of  South  Carolina,  in  the  wars  oC  the  18th  century,  aided 
the  English  against  the  French,  the  Tuscaroras  (war  of  1713-14J 
and  the  Lake  tribes.  They  sided  with  the  Americans  during  the 
War  of  Independence.  The  Osate  were  friendly  with  the  French  early 
in  the  18th  century  and  fougnt  with  them  against  the  Sacs  and 
Foxes  at  Detroit  in  1714, 

Pueblos. — After  the  Spanish  conquest  of  the  Pueblos  Indians  of 
Arizona  and  New  Mexico  the  most  remarkable  effort  of  the  nadves 
to  throw  ofi  the  foreign  yoke  was  in  the  general  revolt  of  1680  under 
the  leadership  of  Pop?  of  San  Juan.  At  that  time  among  the  Moqui 
(Shoshonian)  the  missionaries  were  killed,  the  churches  aid  in  ruins, 
Slc,  and  similar  events  occurred  elsewhere  in  the  Pueblos  r^on. 
For  this  the  Spaniards  subsequently  took  ample  vengeance.  The 
Pueblos  Indians  in  general  have  never  taken  too  kindly  to  the  whites- 
and  to-day  at  the  Moqui  pueblo  of  Oiaibi  there  exist  a  "  Hostile  ' 
and  a"  Friendly  "faction,  the  first  bitterly  opposed  to  the  Caucasian 
and  all  his  ways,  the  latter  more  liberal-minded,  but  Indian  none  the 
less.    An  open  rupture  nearly  took  place  in  1906. 

In  Canada,  since  the  organization  of  the  Dominion  in  1867,  Indian 
wars  have  been  unknown,  and  Indian  outbreaks  (^  any  sort  rare. 
In  1890  an  outbreak  of  the  Kootenays  was  threatened,  but  it 
amounted  to  nothing — the  present  writer  traversed  all  parts  of  the 
Kootenay  country  in  1891  in  perfect  safety.  OccaMonal  "  rirings  " 
have  been  reported  from  the  Canadian  North-West  and  British 
Columbia,  but  have  amounted  to  little  or  nothing.  In  the  matter 
of  ?raT  it  should  be  noted  that  some  Indian  stocks  have  been  essenti- 
ally peaceful,  and  have_  resorted  to  force  only  when  driven  beyond 
endurance  or  treated  with  outrageous  injustice.  Again,  within  the 
same  stock  one  tribe  has  shown  itself  peaceable,  another  quite  war- 
like {e.g.  Klamath  and  Modoc,  both  Lutuamian;  the  Hares  and  the 
Apache,  both  Athabaskan).  Probably  the  amount  and  extei 
wars  existing  north  of  Mexico  in  Pre-Columbian  times  were  ni 


lar^  as  is  generally  stated.  The  introduction  of  fire-arms,  European- 
made  weapons,  the  horse,  &c.,  and  the  development  of  ideas  of  pro- 
perty made  possible  through  these,  doubtless  stimulated  intertnbal 
disputes  and  increased  the  actual  number  of  warlike  enterprises. 
Over  a  lai^e  portion  of  the  continent  "  wars  "  were  nearly  always 
■-itiated  and  earned  out  by  a  portion  only  of  the  tribe,  which  often 
d  its  pennanent  "  peace  party." 

The  missionary  labours  of  the  various  Christian  churches 
aoQg  the  North  American  aboiigiDes  have  been  ably  aummaiized 
by  Mooney  in  the  Handbook  of  American  Indians 
North  of  Mexico  (pt.  i.  1907,  pp.  874-909).  Besides  ^^jnj^, 
the  famous  Relation  des  Jisuites  (ed.  Thwaites,  1896-  tmtimm. 
1901)  there  are  now  special  mission  histoiies  for  the 
Baptists,  Congregationalists,  Episcopalians,  Lutherans,  Men- 
no  nites,  Methodists,  Moravians,  Mormons.  Presbyterians, 
Quakers,  Roman  Catholics  (also  the  various  orders,  &c.),  who 
have  all  paid  much  attention  to  Christianizing  and  civilizing 
the  Indians.  To-day  "practically  every  tribe  offidally  recognized 
within  the  United  States  is  under  the  missionary  influence  of 
E  religious  denomination,  workers  of  several  denominations 
frequently  labouring  in  the  same  tribe."  Something  of  the  same 
sort  might  be  said  of  the  Indians  ol  Canada,  whose  religion 
(that  of  76,319  out  of  iio,34S  altogether  reported,  is  known) 
is  given  as  follows  in  the  Report  of  the  Department  of  Indian 
Affairs  for  1907:  Roman  Catholics  35,681;  Anglicans  15,380; 
Methodists  ii,6zo;  Presbyterians  1517;  Baptists  1103; 
Congregationalists  18;  and  other  denominations  597;  besides 
10,347  pagans.  All  the  Indians  of  Nova  Scotia,  New  Brunswick, 
and  Prince  Edward  Island,  are  Catholics;  in  (^ebec  there  are 
but  678  Protestants  (mostly  Methodist);  in  Ontario  there  are 
6173  Catholics  to  1030  Baptists,  4626  Methodists,  5306  AngUcans, 
18  Congregationalists  and  34  Presbyterians.  The  Indians  of 
British  Columbia  number  11,539  Catholics,  4304  Anglicans, 
3177  Methodists  and  431  Presbyterians;  those  of  Manitoba, 
1780  Catholics,  1685  Methodists,  383  Presbyterians  and  3103 
Anglicans;  those  of  Saskatchewan  and  Alberta  4349  Catholics, 
1537  Methodists,  719  Presbyterians,  1549  Anglicans.  In  some 
of  the  tribes  and  settlements  both  in  Canada  and  in  the  United 
States  missionary  activities,  the  influence  of  individual  white 
men.  Sec,  have  led  to  a  great  diversity  of  religious  faith,  some- 
times within  comparatively  limited  areas.  Thus  in  the  Mistawasts 
band  of  Cree,  belonging  to  the  Carlton  Agency,  province  of 
Saskatchewan,  numbering  but  129,  there  are  6  Anglicans, 
86  Presbyterians  and  37  Catholics;  in  the  Oak  River  band  of 
Sioux  in  Manitoba  there  are  60  Anghcans,  i  Presbyterian, 
r3  Methodists,  4  Catholics  and  195  pagans  out  of  a  total  of 
173.  Among  the  "  Six  Nations  "  and  the  larger  Indian  peoples 
of  Oklahoma  all  the  leading  Christian  sects,  besides  the  Salvation 
Army,  the  Christian  Scientists,  the  Mormons  and  the  "  New 
Thought  "  movement  are  represented.  There  are  also  the 
"  Navaho  New  Faith,"  the  "  Shaker  Church  "  of  Washington, 
&c.  The  history  of  missionary  labours  is  North  America  among 
the  aborigines  contains  stories  of  disappointment  and  disaster 
as  well  as  chronicles  of  success.  Some  peoples,  like  the  Timu- 
quans,  the  Apalachee,  the  Pakawan  tribes,  &c.,  have  been  con- 
verted only  to  disappear  altogether;  other  great  attempts  at 
colonization  or  "  reduction,"  hke  the  missions  of  Huronia  and 
California,  succeeded  for  the  time  on  a  grand  scale,  but  have 
fallen  victims  sooner  or  later  to  the  fortunes  of  war,  the  changes 
of  politics,  or  their  own  mechanism  and  its  inherent  weaknesses 
and  defects.  But  the  thousands  of  good  church-members, 
including  many  ministers  of  the  Gospel,  in  Canada  and  the 
United  States,  coming  from  scores  of  different  tribes  and  many 
distinct  stocks,  no  less  than  the  general  good  conduct  of  so 
many  Indian  nations,  are  a  remarkable  tribute  to  the  work 
done  by  Catholic  and  Protestant  missionaries  alike  all  over  the 
broad  continent  from  the  Mexican  border  to  the  snows  of  Green- 
land and  the  islands  of  the  Arctic.  The  martyrdom  of  the 
Jesuits  among  the  fierce  Iroquois,  the  zeal  of  Duncan  at 
Metlakahtla,  the  fate  of  the  Spanish  friars  in  the  Pueblos 
rebellion  of  1680  under  Popfi,  the  destruction  of  the  Huron 
missions  in  1641-1649  and  of  those  of  the  Apalachee  in  1703, 
the  death  of  Whitman  at  the  hands  of  the  Cayuse  in  1847,  are 
but  a  few  of  the  notable  events  of  mission  history.    The  following 
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taief  accounts  of  missionary  labours  among  one  or  two  of  the 
chief  Indian  stocks  and  in  a  few  of  the  chief  areas  of  the  continent 
will  serve  to  indicate  their  general  character. 

Califomian  Indians. — Beginning  with  the  foundation  by  Father 
Junipero  Sena  in  1769  of  Sim  Diuo  de  Alcali,  and  ending  with  that 
of  San  Frandsco  Solano  in  1823,  tSere  were  established,  from  beyond 
San  Francisco  Bay  to  the  River  Colorado,  twenty-three  misaions  of 
the  Catholic  faith  among  the  Indiana  of  California,  whose  direct 
influence  lasted  until  the  "  secularization  "  of  the  misuona  and  the 
expuluon  of  the  friars  by  the  Mexican  government  in  1834.  In  that 
year  the  missiooB  counted  30,650  Indians  and  produced  132,500 
bushels  of  wheat  and  corn.  They  possessed  also  434,000  cattle, 
62,500  horses  and  mules,  321,900  sheep,  goats,  hogs,  &c.  The 
mission-buildings  of  brick  and  stone  contained  besides  religious 
houses  and  chapels,  school-rooms  and  workshops  for  instruction 
in  arts  and  industries,  and  were  surrounded  by  orchards,  vineyards 
andfarms.  Herelndiansof  diverse  lii^istic  stocks  were"  reduced  " 
and  "  civilized,"  and  their  labour  fully  utilized  by  the  mission- 
fathers.  But,  in  the  words  of  Mooney  {Handb.  of  Amer.  Inds. 
pt.  i.,  1907.  p.  895),  "  Despite  regular  life,  abundance  of  food  and 
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diseases  introduced  by  the  military  garrisons  or  the  seal- 

along  the  coast.  The  death-rate  was  so  enormous,  in  spite  of 
apparent  material  advancement,  that  it  is  probable  that  the  former 
factor  alone  would  have  brought  about  the  extinction  of  the  missions 
witiiin  a  few  generations."  Some  of  the  missions  had  but  a  few 
hundred  Indians,  some,  however,  as  high  as  three  thousand. 
Kroeber  thinks  that  their  influence  was  "  i)robably  greater  tempor- 
ally than  spiritually."  After  the  "  secularization  '  of  the  missions 
decay  soon  set  in,  which  the  American  occupation  of  California 
later  on  did  nothing  to  remedy,  and  the  native  population  rapidly 
decreased.  When  the  supervision  of  the  missionaries  no  longer 
sustained  them  the  Indians  fell  to  pieces  and  the  practical  results 
of  seventy  years  of  labour  and  devotion  were  lost.  In  1908  there 
remained  of  the  "  Mission  Indians  "  less  than  3000  individuals 
(belonging  to  the  Shoshonian  and  Yuman  stocks),  whose  condition 
was  none  too  satisfactory,  the  only  human  relics  of  the  huge  attempt 
at  the  "  reduction  "  of  the  Indian  that  was  planned  and  carried  out 
in  California. 

Jroquoian. — The  French  misuons  among  the  Hurons  began  in 
1615-1616  with  Father  le  Caron  of  the  Recollect  order;  those  of  the 
Jesuits  with  Father  Brebceuf  in  1636.  These  missions  flourished, 
in  spite  of  wars  and  other  adverse  circumstances,  till  the  invasion 
of  the  Huron  country  in  Ontario  by  the  Iroquois  in  1641  and  again 
in  1649  brought  about  their  destruction  and  the  dispersal  <A  the 
Hurons  who  were  not  slain  or  carried  off  as  prisoners  b)(  the  victors. 
Some  took  refuge  among  neighbouring  friendly  tribes;  others 
settled  Anally  at  Lorette  near  Quebec,  &c.  The  Wyandots,  now  in 
Oklahoma,  are  another  fragment  of  the  scattered  Hurons.  The 
Hurons  of  Lorette  numbered  in  1908,  i  Anglican,  6  Presbyterians 
and  459  Catholics.  The  Wyandots  of  Oklahoma  are  largely  Pro- 
testants. TTie  mission  amoi^:  the  Mohawks  of  New  York  was  estab- 
lished in  i643by  Father  Jagues(afterwardB  martyred  by  the  Indians), 
and  in  1653  the  church  at  Onondaga  was  built,  while  during  the  next 
few  years  missions  were  organized  among  the  Oneida,  Cayuga  and 
Seneca,  to  cease  during  the  warlike  times  of  1658-66,  after  which 
they  were  arain  established  among  these  tribes.  The  mission  of 
St  Francois  Xavier  des  Pr6  (La  Prairie),  out  of  which  came  the 
modern  Cai^hnawaga,  was  founded  in  1669,  and  here  gathered  many 
Christian  Iroquois  of  various  tribes— Mohawk  especially.  About 
this  time  the  Iroquois  settlement  on  the  Bay  of  Quints,  Ontario,  was 
formed  by  Christian  Mohawks,  Cayugas,  &c.  The  Lake  of  the  Two 
Mountains  mission  dates  from  1720,  that  of  St  Regis  from  1756. 
Another  mission  at  Oswegatchie,  founded  in  1748,  was  abandoned 
in  1807.  The  Episcopal  missions  among  the  Iroquois  began  early 
in  the  l8th  century,  the  Mohawks  being  the  first  tribe  i^uenceo, 
about  1700.  The  extension  of  the  work  amon^  the  other  Iroquoian 
tribes  wasaidedbySirWilliamJohnsoninthelast  half  of  the  century 
and  by  Chief  Joseph  Brant,  especially  after  the  removal  of  Chose  of 
the  Iroquois  who  favoured  the  British  to  Canada  at  the  close  of  the 
War  of  Independence.  In  1776  the  Co ngreeationa lists  established 
a  mission  among  the  New  York  Oneida,  and  later  continued  their 
labours  also  among  the  Oneida  of  Wisconsin.  The  Congregational 
mission  among  the  New  York  Seneca  began  in  1831.  In  1791-1798, 
at  the  request  of  Chief  Cornplanter,  the  Pennsylvania  Quakers 
established  missions  among  the  Oneida,  Tuscarora  and  Seneca. 
TTie  Moravian  missions  among  the  New  York  Onondara  were  estab- 
lished under  the  Rev.  David  Zeisberger  about  1745.  The  Methodist 
missions  amon^  the  Ontario  Iroquois  date  from  1820.  Of  the  "  Six 
Nations  "  Indians  of  the  Grand  river,  Ontario,  the  Cayuga  and 
Onondaga  are  still  "pagan,"  the  others  being  Anglican,  Methodist 
and  other  denominations,  including  Seventh  Day  Adventists,  Salva- 
tion Army.'&c.  Among  the  New  York  Iroquois  great  variety  of 
reli^ous  faith  also  exists,  the  Presbyterians  Gargest),  Methodists, 
Episcopalians  and  Baptists  being  all  represented.  The  Iroquois 
of  CaughnawagaandSt  Revisare  mainly  Catholic;  at  Caughnawaga 
there  is,  however,  a  Methodist  school. 
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Mutkofian. — Several  tribes  of  this  stock  came  under  the  influence 
of  the  missions  established  by  the  Spanish  friars  along  the  Atlantic 
coast  after  the  founding  of  St  Augustine  in  1565.  The  missionaries 
in  this  region  were  chiefly  Franciscans,  who  succeeded  the  Jesuits. 
They  were  very  successful  among  the  Apalachee,  but  these  Indians 
were  constantly  subject  to  attack  by  the  Vamasi,  Creek,  Catawba 
and  other  savage  peoples,  and  in  1703-1704  they  were  destroyed  or 
taken  captive,  and  the  mis^ons  came  to  an  end.  A  few  of  the 
survivors  were  gathered  later  at  Pensacola  for  a  time.  In  the  early 
part  of  the  l8tn  century  French  missions  were  established  among 
the  Choctaw,  Natchez,  Sc,  and  the  Jesuits  laboured  among  the 
Alibamu  from  1725  till  their  expuldon  in  1764.  From  1735  to  1739 
the  Moravians  (beginning  under  S[»ngenbere)  had  a  mission  schod 
among  the  Yamacraw,  a  Creek  tribe  near  Savannah.  In  1831  a 
Presbyterian  mission  was  established  among  the  Choctaw  on  the 
Yalabusha  river  in  northern  Mississippi,  to  which  went  in  1834  the 
Rev.  Cyrus  Byington,  the  Eliot  mission  over  which  he  presided  there 
and  in  the  Indian  Territory  till  186S  bein^  one  of  great  importance. 
After  the  removal  of  the  Indians  tothe  Indian  Territory  more  mis^ona 
were  established  among  the  Choctaw,  the  Creek  and  the  Seminole, 
&c.  The  work  was  much  interfered  with  by  the  Civil  War  of  1861— 
65,  but  the  mission  work  was  afterwards  reorganized.  The  Baptist 
missions  among  the  Choctaw  began  in  1S33  and  among  the  Creek  in 
1839.  The"  Choctaw  Academy,"  a  high  school,  at  Great  Crossings, 
Kentucky,  chiefly  for  young  men  of  the  Choctaw  and  Creek  nations, 
was  founded  in  1819  and  continued  for  twenty-four  years.  In  1835 
a  Methodist  mission  was  established  amonK  the  Creek,  but  soon 
abandoned,  to  be  reorganized  later  on.  Among  the  Indians  of 
Oklahoma,  the  Catholic  and  Mormon  churches  and  practically  all 
the  Protestant  denominations,  including  the  Salvation  Army  and 
the  Christian  Scientists,  are  now  represented  by  churches,  schools, 
missions,  &c.  The  missionaries  among  the  Muskogian  tribes  during 
the  last  half  of  the  i8th  century,  as  may  be  seen  from  Pilling's 
Bibliography  of  the  Mtukkogean  Languaies  (18S9),  furnished  many 
able  students  of  Indian  tongues,  whose  researches  have  been  of  great 
value  in  philology.     This  ia  *-^'"  i:l.««.;~.  ^t  i..i>»..».^-  :«  *»,«  ...:_;».. 
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field  among  the  Algonkian,  Iroquoian,  Athabaskan,  Siouan  and 
Salishan  tnbea  and  among  the  Eskimo.  The  celebrated  "  ^iot 
Bible,"  the  translation  (1663)  of  the  scriptures  into  the  language  of 
the  Algonkian  Indians  of  ^lassachu8etts,  made  by  the  Rev.  John 
Eliot  (s-i>-\  ia  a  monument  of  missionary  endeavour  and  prescientific 
study  of  tne  aboriginal  tongues.  In  his  work  Eliot,  like  many  other 
missionaries,  bad  the  assistance  c^  several  Indians.  The  names  of 
such  mission-workers  as  Egede,  Kleinschmidt,  Fabricius,  Erdmann, 
Kohtmeister,  Bruyas,  Zeisberger,  Dencke,  Rasles,  Gravier,  Men- 
garini,  Giorda,  Worcester,  Byington,  Wright,  Riggs,  Dorsey,\^liam- 
son,  Voth,  Eells,  Pandoey,  Veniaminov,  Bamum,  Andr6,  Mathevet, 
Thavenet,  Cuoq,  Sagard,  O'Meara,  Jones,  Wilson,  Rand,  Lacombe, 
Petitot,  Maclean,  Hunter,  Horden,  Kirkby,  Watlnns,  Tims,  Evans, 
Morice,  Hall,  Harrison,  Legoff,  Bompas,  Peck,  &c.,  are  familiar  to 
students  of  the  aboriginal  torques  of  America. 

When  in  1900  the  withdrawal  by  the  United  States  of  govern- 
ment aid  to  denominational  schoob  occurred,  it  compelled  some 
of  the  weaker  churches  to  give  up  such  work  altogether,  and 
interfered  much  with  the  activities  of  some  of  the  stronger 
ones.  Acording  to  the  statistics  given  by  Mooney  (Handb.  of 
Amer.  Inds.,  1907,  pt.  i.  p.  897)  the  Catholic  Church  bad  in 
1904  altogether,  under  tlie  care  of  the  Jesuits,  Franciscans 
and  Benedictines,  &c.,  and  the  sisters  of  the  orders  of  St  Francis, 
St  Anne,  St  Benedict,  St  Joseph,  Mercy  and  Blessed  Sacrament, 
"  178  Indian  churches  and  chapels  served  by  152  priests;  71 
bouding  and  26  day  schools  with  109  teaching  priests,  384 
sisters  and  138  other  religious  or  secular  teachers  and  Bcho<d 
assistants."  The  Catholic  mission  work  is  helped  by  "  the 
Preservation  Sodety,  the  Marquette  League  and  by  the  liberality 
of  Mother  Katharine  Drexel,  founder  of  the  order  of  the  Blessed 
Sacrament  for  negro  and  Indian  mission  work."  The  corre- 
sponding statistics  for  the  chief  Protestant  churches  were  as 
follows: — 


C  ongr^ationalist 

Mennonite 
Methodist       .     . 
Moravian  . 
Presbyterian   . 


Total 
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1902),  Roman  Catholics  (i3  Jesuits  and  lay  brothers  and       

of  St  Anne  in  1903),  Moravians  (5  inission  stations  with  13  workers 


e  assistants  among  the  E^ldmo  in  1903),  Episcopalian 


schixilsin  1903),  Presbyteriaaa  (a  dozen  stations  and  several  schools) , 
Baptists,  MetnodistB  (several  stations),  Swedish  Evangelical  (seveTal 
stations),  Friends  (several  missions),  Congregationalista  (mission 
school)  and  Lutherans  (orphanage),  all  are  labouring. 

Before  the  advent  of  the  whites  the  children  of  the  North 
American  aborigiiies  "had  their  own  systems  of  education, 
through  which  the  yotmg  were  instructed  in  their  coming 
labours  and  obUgations,  embracing  not  only  the  whole  round 
of  economic  pursuits — hunting,  fishing,  handicraft,  agriculture 
and  household  work — but  speech,  fine  art,  customs,  etiquette, 
social  obligations  and  tribal  lore  "  (Mason).  Parents,  grand- 
parents, the  ekters  of  the  tribe,  "  priests,"  &c.,  were  teachers, 
boys  coining  early  under  the  instruction  of  their  male  relatives 
and  girls  under  that  of  their  female  relatives.  Among  some  tribes 
special  "  teachers  "  of  some  of  the  arts  existed  and  with  certain 
of  the  more  devdoped  peoples,  such  as  some  of  the  Iroquoian 
and  Siouan  tribes,  both  childhood  and  the  period  of  puberty 
received  special  attention.  Playthings,  toys  and  children's 
games  were  widespread.  Imitation  of  the  arts  and  industries 
of  their  elders  began  early,  and  with  not  a  few  tribes  there  were 
"secret  societies,"  Src,  for  children  and  fraternities  of  various 
sorts,  which  they  were  allowed  to  join,  thus  receiving  early 
initiation  into  social  and  religioufi  ideas  and  responsibility  in 
the  tribal  unit.  Corporal  punishment  was  little  in  vogue, 
the  Iroquois  e.g.  condemning  it  as  bad  for  the  soul  as  well  as 
the  body.  Appeals  to  the  feelings  of  pride,  shame,  self-esteem, 
&c.,  were  commonly  made.  As  the  treatment  of  the  youth  at 
puberty  by  the  Omaha  e.g.  indicates,  there  was  among  some 
tribes  distinct  recognition  of  individuality,  and  the  young  Indian 
acquired  hb  so-catted  "  totem  "  or  "  guardian  spirit "  individually 
and  not  tribally.  In  some  tribes,  however,  the  tril>al  conscious- 
ness overpowered  altogether  children  and  youth.  With  the 
Indian,  as  with  all  other  young  human  beings,  "  unconscious 
absorption"  played  its  important  rflle.  Parental  affection 
among  some  of  the  peoples  north  of  Mexico  reached  as  tiigh  a 
degree  as  with  the  whites,  and  devices  for  aiding,  improving 
and  amusing  infants  and  children  were  innumerable.  Some 
of  the  "  beauty  makers,"  however,  amounted  to  rather  serious 
deformations,  though  often  no  worse  than  those  due  to  the 
corset,  the  use  of  uncouth  foot-wear,  premature  factory  labour, 
!tc.,  in  civilized  countries. 

Interestiiw  details  of  Indian  child-life  and  education  are  to  be 
found  in  books  like  Eastman's  Indian  Boyhood  (1903),  Jentcs'  Child- 
hood of  Jishib  the  Ojibwa  (1900),  Spencer's  Education  0}  the  Pueblo 
Child  (1889),  U  Flcsche's  The  Middle  Five  (1901),  Stevenson's 
Religious  Education  of  the  Zutli  Child  (18S7),  and  in  the  writings  of 
Miss  A.  C.  Fletcher,  J.  O.  Dorsey,  J.  Mooney,  W.  M.  Beauchamp,  Ac, 
besides  the  accounts  of  missionaries  and  travellers  of  the  better  sort. 

Outside  of  missions  proper  there  were  many  efforts  made  by 
the  colonists  to  educate  the  Indians.  It  is  an  interesting  fact, 
emphasized  by  James  in  hb  Engfiik  InslUutums  and  the  American 
Indian  (1894),  that  several  institutions  still  existing,  and  now 
of  large  influence  in  the  educational  world  of  the  United  States 
and  Canada,  had  their  origin  in  whole  or  in  part  in  the  desire 
to  Christianize  and  to  educate  the  aborigines,  which  object 
was  mentioned  in  charters  (e.g.  Virginia  in  1606  and  again  in 
i6ii),  &c.  Sums  of  money  were  also  left  for  the  purposes  of 
educating  Indian  children  and  youth,  many  of  whom  were  sent 
over  to  England  for  that  purpose,  by  colonists  who  adopted 
them  (one  such  was  Sampson  Occum,  minister  and  author  of 
the  hymn,  "Awaked  by  Sinai's  Awful  Sound").  In  1618 
Henrico  College  in  Virginia  was  founded,  where  Indian  youth 
were  taught  religion,  "  civility  "  and  a  trade.  It  was  succeeded 
by  the  College  of  William  and  Mary  (founded  in  1691  with  the 
aid  of  a  l>enefactlon  of  Robert  Boyle),  where  Indian  youth 
were  boarded  and  received  their  education  for  many  years.  The 
great  university  of  Harvard  has  long  outgrown  "  the  Indian 
college  at  Cambridge,"  whose  single  graduate  Cheeshateaumuck, 
took  his  degree  in  1665,  but  died  afterwards  of  consumption. 
But  its  original  charter  provided  for  all  things  "  that  may 
conduce  to  the  education  of  the  English  and  Indian  youth  of 
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this  country  in  knowledge  and  godliness."  Since  Ctaeeshateau- 
muck's  time,  doubtless,  there  have  been  graduates  of  Harvard 
who  could  tK>ast  of  Indian  blood  in  their  veins  (e.j.  recently 
William  Jones,  the  ethnologist),  but  they  have  been  few  and  far 
between.  Dartmouth  College,  at  Hanover,  New  Hampshire, 
founded  in  1754,  really  grew  out  of  Wheelock's  Indian  school 
at  Lebanon,  Connecticut— at  this  period  there  were  several 
such  schools  in  New  England,  &c.  In  the  royal  charter,  granted 
to  Dartmouth  in  1 769,  is  the  proviMon  "  that  there  be  a  College 
erected  in  our  said  Province  of  New  Hampshire,  by  the  name 
of  Dartmouth  College,  for  the  education  and  instruction  of  Youth 
of  the  Indian  Tribes  in  this  Land,  in  reading,  writing  and  all 
parts  of  Learning  which  shall  appear  necessary  and  expedient 
for  civilizing  and  christianizing  children  of  pagans,  as  well  as 
in  alJ  liberal  Arts  and  Sciences,  and  also  of  English  Youth  and 
any  other."  The  college  of  New  Jersey  long  served  as  one  of 
the  institutions  for  the  education  of  Indian  youth.  A  ^mpse 
of  Indians  at  Princeton  is  given  by  Collins  {Princeton  Unit. 
Bull.,  1901)  in  his  account  of  the  attempt  to  confer  an  academic 
education,  at  the  end  of  the  i8th  century,  upon  Thomas  KiUbuck 
and  his  cousin,  George  Bri^t-eyea,  son  of  a  Ddaware  chief, 
and  a  descendant  of  Taimenend,  eponym  ol  the  political 
"  Tammany."  It  would  seem  that  at  this  period  the  states  and 
Congress  were  in  the  habit  of  granting  moneys  for  the  education 
of  individual  Indians  at  various  institutions. 

At  the  present  time  the  most  noteworthy  institutions  for  the 
education  of  the  Indian  in  the  United  States  are  the  Chilocco 
Indian  Industrial  school,  under  government  auspices,  in  Kay 
county,  Oklahoma,  near  Arkansas  city,  Kansas;  the  Carlisle 
school  (government)  at  Carlisle,  Pa.;  and  the  Hampton  Norm^ 
and  Agricultural  Institute  (private,  but  subsidized  by  the 
government),  at  Hampton,  Va. 


The  Chilocco  school  ii 
ndian  ^outh  of  lx)th  si 


.  many  respects,  a  model  institution  for 
devoted  to  "  agriculture  and  attendant 
opened  in  1884  with  186  pupils,  and  in  1906 
the  attendance  was  685  out  of  an  enrolment  of  700,  There  are  35 
buildings,  and  the  corps  of  instruction,  &c.,  consists  of  "  a  super- 
intendent, 51  principal  employes  and  xo  minor  Indian  assistants." 
The  Cariiale  school,  "  the  first  non-reservation  school  established 


by  the  government,"  whose  ori^n  is  due  to  "  the  efforts  of  General 
R,  H.  Pratt,  when  a  lieutenant  in  charge  of  Indian  prisoners  of  n-ar 
at  St  Augustine,  Florida,  from  May  11,  1875,  to  April  14,  1878," 
wasopenaj  in  November  1879  with  147  Indians,  including  Ii  Florida 
prisoners;  it  had  in  1906  an  enrolment  of  over  looo  pupUs  of  both 
sexes,  under  Irath  white  and  Indian  teachers,  and  an  average  attend- 
ance of  981.  In  1906  there  were  in  attendance  members  0167  tribes, 
representing  at  least  32  distinct  linguistic  stocks.  According  to 
j.  H.  Dortch  {Handb.  of  Amtr.  Inds.,  1907,  pt.  i.  p.  207),  "  since  the 
foundation  of  the  school  nearly  evwy  tribe  in  the  United  States  has 
had  representatives  on  its  rolls."  The  following  statistics,  cited  by 
Mr  Dortch,  indicate  both  the  success  of  the  school  in  general  and  of 
the  "  outing  system  "  (pupils  are  allowed  to  work  m  temporary 
homes,  but  keeping  in  close  touch  with  the  school"!,  which  "has 
come  to  be  a  distinctive  feature  not  only  of  the  Carlisle  school  but 
of  the  Indian  school  service  generally  ": 

Admitted  during  35  years 5il70 

Discharged  dunng  35  years 4.210 

On  rolls  during  fiscal  year  1904 1,087 

Outings,  fiscal  year  1904  ((jirls  426,  boys  498)  .  924 

Outings  during  21  years  (giris  3314,  hwys  5118).         8,332 

Students'  earnings  190^1 S34.970 

Students'  earnings  during  15  years  ....  1353,951 
The  staff  of  the  school  conHsts  of  a  superintendent,  75  instructors, 
clerks,  &c.  It  has  graduated  "  a  large  numtier  of  pupils,  many  of 
whom  are  filling  responsible  positions  in  the  business  world,  and 
especially  in  the  Indian  service,  in  which,  during  the  fiscal  year  1903, 
101  were  employed  in  various  capacities  from  teachers  to  labourers, 
drawing  a  total  of  (46,300  in  salaries."  The  Carlisle  football  team 
competes  with  the  chief  white  colleges  and  universities. 

The  Hampton  Institute  was  established  in  1868  by  General  S.  C. 
Armstrong  and  trains  both  Negroes  and  Indians,  having  admitted 
the  latter  since  1878.  It  is  partly  supported  by  the  government  of 
Virginia  and  by  the  United  States  government,  the  latter  paying 
I167  a  year  for  120  Indian  pupils,  boys  and  girls  (in  1906  there  were 
in  attendance  II2,  of  whom  57  were  girls  and  55  boys),  belonging  to 
33  different  trities,  representing  13  distinct  linguistic  stocks.  The 
following  extract  from  the  report  of  the  principal  for  1905-1906 
is  of  interest:  "  Fifteen  catechists  among  the  Sioux  still  hold  their 
own.  There  are  two  field-matrons  and  seven  camp-school  teachers, 
all  coming  into  close  touch  with  the  more  ignorant  of  the  people. 
Four  are  physicians  getting  their  living  from  their  white  patients 
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valua  ethnological  work  for  the  Carnegie  Institution,  Columbia 
Univity  and  tne  American  Museum  of  Natural  History  in  New 
Yorlc  ames  Murie  is  assiMing  in  similar  work  tor  the  Field  Miueum 
in  Cfago.  Hampton  has  but  one  Indian  lawyer.  There  are  about 
50  stints  holding  positions  pretty  steadily  in  governnient  schools. 
Abouo  boys  have  employment  at  government  agencies,  20  being 
emplcd  as  clerks  and  interpreters,  either  at  the  ageocies  or  at  the 
Khoo  Ten  boya  are  working  in  macfanie  f  hops  at  the  north  and 
three:  in  the  navy.  Afairproportioaare  working  on  their  farms; 
someve  accumulated  quite  a  littie  stock,  and  five  are  prosperous 
cattlen,  seven  boys  have  stores  of  their  own  and  make  a  good 
livingpm  them."  The  Indian  Department  has  now  adopted  the 
polic^  giving  industrial  training  and  hoBBehokl  econoniy  the  chief 
place  education,  vary*"?  the  instruction  to  suit  the  environment 
in  wh  the  boy  or  girl  is  to  grow  up  and  live  and  not  mixinn  the 
needs  Alaska  with  those  of  California,  orthose  of  Dakota  with  tnose 
of  Flda. 

In  anada  the  most  aotable  institutions  for  the  educatioa 
of  thiAdi&ns  are  the  Mohawk  Institute  at  Biantford,  Ontario; 
the  I^unt  Elgin  Institute  at  Muncey,  Ontario;  the  Braadoti 
Indudal  school  at  Brandon,  Manitoba;  the  Qu'Appelle 
Indurial  school  at  Lebret,  Saskatchewan. 

Thrfohawk  Institute  is  the  oldest,  having  been  founded  in  1831 
b^  th>'  New  England  Company,"  which  began  its  work  among  the 
Canain  Iroquois  in  iSii.  It  le  undenominational,  aided  by  a 
govement  grant,  and  had  in  1907  an  average  attendance  of  106 
out  oil  enrolment  of  iii  oFbothsexei.  The  Mount  Elg^n  Industrial 
Instite  was  founded  bv  the  Methodist  Missionary  Society  in  1S47, 
and  H  an  attendance  lor  1907  of  104  of  both  sexes.  The  Brandon 
Induaal  school,  under  Methodist  auspices,  had  in  1907  an  attend- 
ance <  104  of  both  sexes.  The  Qu'Appelle  Industrial  school,  under 
Rom£  Catholic  auspices,  had  an  average  attendance  of  3io  of  both 
sexes.  AH  these  schools  receive  government  aid.  As  in  the  United 
State:  Indian  teachers  and  assistants  are  often  employed  when 
fitted^r  such  labours. 

Thfirat  appropriation  by  the  Congress  of  the  United  States 
for  tl  general  education  of  the  Indians  was  made  in  i8ig,  when 
the  an  of  $10,000  was  assigned  for  that  and  closely  allied 
purptes,  and  by  1825  there  were  38  schools  among  the  Indians 
receit)g  government  aid,  but  government  schools  proper 
date  ■om  1873  (contract  schools  are  four  years  older),  the  order 
of  tl-ir  institution  being  day  schools,  reservation  boarding 
schoG,  then  non-reservation  boarding  schools.  In  ipoo  the 
ContTCt  schools  were  practically  abandoned  and  the  Indian 
approriation  devoted  to  government  schools  altogether, 
Lattrly  some  departure  from  this  policy  has  occurred,  following 
a  de<sion  of  the  Supreme  Court.  In  less  than  a  century  the 
expediture  for  Indian  education  increased  from  an  annual 
outlsr  of  $10,000  to  one  of  about  $5,000,000,  to  which  must 
foe  a-ded  the  expenditures  from  private  sources,  which  are 
consierable. 

Exlusive  of  Alaska,  there  were  in  the  United  States  in  1906, 
accotling  to  the  report  of  the  Commissioner  of  Indian  Affairs, 
3H  hdian  schools  (government  361,  mission  48,  contract  15), 
with  an  enrolment  of  30,929  and  an  average  attendance  of 
35,491  pupils,  costing  the  government  annually  $3,115,953. 
Of  the  government  schoob  35  were  noU'reservation  and  90 
reservation  boarding  schools,  and  146  day  schools;  of  the 
milsioD  schools  45  boanling  and  3  day;  of  the  contract  schools 
8  boarding  and  6  public.  The  schools  of  a  denominational 
character  belonged  as  follows:  39  to  the  Catholic  Church, 
S  to  the  Presbyterian,  4  to  the  Protestant  Epbcopal,  2  to  the 
Congregational,  2  to  the  Lutheran,  and  i  each  to  the  Evangehcal 
Lutheran,  Reformed  Presbyterian,Methodist, Christian  Reformed 
and  Baptist.  Besides  there  were  in  aH  446  public  schools  on 
01  near  reservations  which  Indians  could  attend. 

In  Canada,  according  to  the  report  of  the  Department  of 
Indian  Affairs  for  1907,  there  was  a  total  of  303  Indian  schoob 
(day  326,  boarding  55,  industrial  22),  of  which  45  were  unde- 
nominational,  91  Church  of  England,  106  Roman  Catholic, 
44  Methodbt  and  1  Salvation  Army.  The  total  enrolment  of 
pupils  was  9618,  with  an  average  attendance  of  6138.  In  several 
cases  Indians  attend  white  schools,  not  being  counted  in  these 
statistics.  The  totd  amount  appropriated  for  Indian  schools 
during  the  year  1906-1907  was  $356,277. 


The  inldligence  of  the  American  Indians  north  of  Mexico 
ranges  from  a  minimum  with  the  lowest  of  the  Athabaskftn 
tribes  of  extreme  north-western  Canada  and  the  lowest 
of  the  Sboshottian  tribes  of  the  south-western  United  f^?^ 
States  to  a  maximum  with  the  highest  develt^ed  g^^t^. 
members  of  the  Muslcogian  and  Iroquoian  stocks 
(both  the  Qter(Aee  branch  and  the  Iroquois  proper).  It  must 
be  remembered,  however,  that  the  possibilities  of  improvement 
by  change  of  environment  arc  very  great,  as  is  shown  by  the 
fact  that  the  Hupa  of  California  and  the  Navaho  of  Arizona 
and  New  Mexico  (also  the  cruel  and  cunning  Apaches)  belong  to 
the  Athabaskan  family,  while  the  Shoshonian  includes  many  of 
the  "  civilised  nations  "  of  ancient  Mexico  and,  in  particular, 
the  fajnous  Aztecs.  One  way  of  judging  of  the  intellectual 
character  of  the  varioua  stocks  of  North  American  aborigines 
is  from  the  "  great  men  "  they  have  produced  during  the  historical 
periods  of  contact  with  the  whites.  Many  of  these  stocks  have, 
of  course,  not  had  occasion  for  the  development  of  great  men, 
their  small  numbers,  th«ir  isolation,  their  lack  of  historical 
experience,  their  long  residence  in  an  unfavourable  enviionment, 
their  perpetual  and  unrestricted  democracy,  &c.,  are  some  of 
the  sufficient  explanations  for  this  state  of  affairs,  as  they  would 
be  in  any  other  pert  of  the  world.  The  Eskimoan,  Athabaskan, 
Eotuschan,  Wakashan  (and  other  tribes  of  the  North  Pacific 
coast),  Salishan  and  Shoshonian  (except  in  Mexico)  stocks, 
together  with  the  numerous  small  or  unimportant  stocks  of 
the  Oregon- California  and  Gulf-Atlantic  r^ms,  have  not  pro- 
duced any  great  men,  although  members  of  many  tribes  have 
bem  individually  of  not  a  little  service  to  the  intruding  race 
in  pioneer  times  and  since  then,  or  have  been  highly  esteemed 
by  them  on  account  of  their  abilides  or  character,  &c.  Here 
niight  be  mentioned  perhaps  Sacajawea  (see  Out  Wat,  xxiil. 
223),  the  Indian  woman  who  acted  as  guide  and  helper 
of  the  Lewb  and  Clark  expedition  and  saved  the  joumab  at 
the  risk  of  her  life  (she  has  now  a  statue  erected  to  her  memory 
in  Seattle);  Louise  Sighouin,  the  Safaaptian  convert  of  Vhom 
the  missionary  de  Smet  thought  so  much;  Catherine  Tfikata- 
witha,  the  "  Iroquob  saint,"  &c 

The  following  Ibt  will  serve  to  indicate  some  of  die  "  great 
men  "  of  the  Indian  race  north  of  Mexico  and  the  stocks  to  which 
they  have  belonged;  in  it  are  included  also  some  products  of 
the  contact  of  the  two  cultures: — 

I.  Algonkian. — In  politics  and  in  oratory,  as  well  as  in  combat, 
this  stock  has  produced  notable  characters,  the  coafiict  with  the 
whites  and  the  Iroquois  doubtless  serving  to  stimulate  native 
genius.  Among  Algonkian  notables  may  be  mentioned  "  King 
Philip"  and  Powhatan;  Pontiac  and  Tecumseh;  Black  Hawk; 
Sampson  Occum;  Geoige  Copway;  Prands  Assickinack,  &c. 

3.  Atht^aikan. — The  possibilities  of  this  stock  have  been  recently 
illustrated  by  the  Apaches,  who,  on  the  one  hand,  have  produced 
Geronimo,  the  chief  who  from  1877  to  1886  rave  the  United  States 
authorities  such  trouble,  and,  on  the  other,  Dr  Carlos  Montezuma, 
a  full-blood  Indian,  who,  after  receiving  a  good  education,  served  the 
government  as  physician  at  several  Indian  agencies,  and  in  1908 
was  practising  tus  profession  in  Chic^o  and  teaching  in  the  College 
of  Physicians  and  Surgeons  and  the  Post-Graduate  Medical  School. 
From  these  southern  Athabaskans  much  is  to  be  expected  under 
favouring  conditions. 

3.  Iroauoian. — Here,  as  among  the  Algonkian  tribes,  ciruumstaoces 
favoured  the  development  of  men  of  great  ability.  Of  these  may  be 
mentioned:  Hiawatha,  statesman  and  reformer  (f),  c.  1450),  the 
chief  mover  in  the  formation  of  the  great  "  League  of  the  Iroquois  " ; 
Captain  Joseph  Brant;  "Red  Jacket";  Oronhyatekha  (d.  1906), 
the  head  of  the  Independent  Order  (rf  Foresters,  an  importaixt 
secret  charitable  society,  a  physician,  and  a  man  of  remarkable 
power  as  an  organizer, 

4.  Sahaplian. — A  remarkable  Indian  character  was  Nez  Perc6 
Joseph,  the  leader  of  his  people  in  the  troubles  ot  1677.  In  1905, 
at  tne  general  aeaembly  of  the  Presbyterian  Church,  a  delegate 
representing  both  whites  and  Indians  was  Mark  Arthur  (b.  1873), 
a  full-blood  Nez  Perc^  and  »nce  1900  the  successful  ^stor  (fully 
ordained)  of  the  church  at  Lapwai,  Idaho,  the  oldest  Presbyterian 
church  west  of  the  Rocky  Mountains. 

3.  Siouan. — The  most  famous  Indian  (rf  Siouan  stock  is  "  Sitting 
I  "  (d.  1890),  medidne-man  and  chief.     Miss  Anjgel  de  Cora,  a 
Winnebago,  was  in  1908  instructor  in  art  at  the  Carlisle  school. 

Another,  not  always  just  or  fail,  method  of  gauging  the  In- 
telligence of  the  North  American  Indians  is  by  their  ability  to 
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assimilate  the  culture  of  the  whites  and  to  profit  by  the  contact 

of  the  two  races.  Curiously  enough,  some  of  the  tribes  at  one 
time  considered  lowest  in  point  of  general  intellect uai  equipment 
have  shown  not  a  httle  of  this  abihty,  and  there  is  a  marked 
difierence  in  this  respect  between  tribes  belonging  to  one  and 
the  same  stock.  The  Athabaskan  stock  e.g.  shows  such  varia- 
tions, or  rather  perhaps  this  stock  in  general  exhibits  a  tendency 
to  adopt  the  culture  of  other  peoples,  thus  some  of  the  Atha- 
baskan  tribes  in  Alaska  have  acquired  elements  of  culture  from 
the  El^mo;  the  Takulli  have  been  influenced  by  the  Tsimshian, 
and  Nahanfi  by  the  Tlingit,  the  Chilcotin  by  the  Salish,  the 
Sarcee  by  the  western  AJgonkian  tribes,  and  in  the  extreme 
south  the  Navaho  by  the  Pueblos  Indians.  The  Salishan 
stock  has  largely  this  same  characteristic.  Of  these  two  peoples 
Mr  C.  Hill-Tout  (The  Sclisk  and  Den6,  London,  1907,  p.  50) 
says:  "  It  would  be  difficult  indeed  to  find  two  peoples  more 
susceptible  to  foreign  influences,  more  receptive  of  new  ideas  and 
more  ready  and  willing  to  adopt  and  carry  them  out."  In  the 
relations  established  between  them  and  the  whites  not  enough 
advantage  in  the  proper  way  has  been  taken  of  this  "  philoneism," 
which  ought  to  have  been  the  basis  of  their  acquisition  of  our 
culture,  or  such  aspects  of  it  as  suited  them  best.  And  perhaps 
there  are  other  stocks  of  which,  if  we  knew  them  well,  similar 
things  might  be  s^d.  Of  the  Indians  of  the  Shoshonian  stock  the 
Paiutes  of  Nevada  and  Arizona  have  shown  themselves  capable  of 
making  themselves  necessary  to  the  whites  (farmers,  &c.)  of  that 
region,  and  not  falling  victims  to  the  "  vices  of  civilization." 
Although  they  still  retain  their  primitive  wickiups  (or  rush 
huts),  they  seem  actually  to  have  improved  in  health,  wealth  and 
character  from  association  with  the  "  superior  "  race,  a  rare  thing 
in  many  respects  among  the  lower  Indian  tribes  ai  North  America. 
This  improvement  of  the  Paiutes  causes  us  not  to  be  surprised 
when  we  find  the  more  cultured  Moquisand  the  "  dvilized  "  Aztecs 
of  andent  Mexico  to  belong  to  the  same  Shoshonian  stock. 
Acculturation  by  borrowing  has  played  an  important  rAle  in  the 
development  of  North  American  Indian  ideas  and  institutions. 
This  is  well  illustrated  by  the  history  of  the  Plains  Indians,  with 
their  numerous  intertribal  societies,  their  temporary  and  their 
permanent  alliances,  federations,  &c.  If  ways  and  means  for 
the  transfer  of  elements  of  culture  indicate  intelligence,  some  of 
these  tribes  must  rank  rather  high  in  the  scale.  The  Algonkian, 
Iroquoian  and  Muskogian  stocks,  both  in  the  case  of  individuals 
and  in  the  case  of  whole  tribes  (or  their  remnants),  have  ex- 
hibited great  abihty  in  the  directions  indicated.  Of  the 
Caddoan  stock  the  Pawnees  seem  gifted  with  considerable  native 
abihty  expressing  itself  particularly  in  the  matter  of  rehgion  (the 
Hupas,  of  the  Athabaskan  stock,  seem  also  to  have  "  a  religious 
sense").  Some  tribes  of  the  Siouan  stock  have,  both  in  the 
case  of  individuals  and  as  peoples,  given  evidence  of  marked 
intelligence,  especially  in  relation  to  psychic  phenomena  and  the 
treatment  of  adolescent  youth.  In  their  culture,  their  cere- 
monies and  ritual  proceedings,  as  well  as  in  their  material  arts, 
the  Pueblos  Indians  of  the  south-western  United  States  show, 
in  many  ways,  their  mental  kinship  with  the  creators  and  sus- 
tainers  of  the  dvihzation  of  andent  Mexico  and  Central  America, 
From  the  table  of  Indian  tribes  it  will  be  seen  that 
aborigines  of  the  most  diverse  stocks  have  shown  themselves 
capable  of  assimilating  white  culture  and  of  adapting  them- 
selves to  the  new  set  of  drcumstances.  Progress  and  improve- 
ment are  not  at  all  confined  to  any  one  stock. 

A  very  interesting  fact  in  the  history  of  the  education  of  the 
aborigines  north  of  Mexico  is  the  success  of  the  attempt  to 
Kvfte.  enable  them  to  read  and  write  their  own  language 
2|2^  by  means  of  spedally  prepared  syllabaries,  "  alpha- 
bets," &c.  The  first  of  these,  the  still  existing 
"  Micmac  hieroglyphics,"  so-called,  was  the  work  of  Father 
le  Clercq  in  1665,  improved  by  Father  Kauder  in  1866;  one 
of  the  most  recent,  the  adaptation  of  the  "  Cree  syllabary  " 
of  Evans  by  Peck  to  the  language  of  the  Eskimo  of  Cumberland 
Sound.  The  basis  of  many  of  the  eitisting  syllabaries  is  "  the 
Cree  syllabary,"  or  "  Evans  Syllabary,"  invented  about  1841  by 
the  Rev.  James  Evans,  a  Methodist  missionary  in  the  Hudson's 


Bay  region  from  the  study  of  the  shorthand  systems  cint 

at  that  time.  This  syllabary  and  modifications  of  it  are  c  in 
use  (with  much  printed  literature)  for  both  writing  and  prjng 
among  many  tribes  of  the  Algonkian,  Athabaskan  (miied 
by  Morice  for  the  Carriers,  by  Kirk  by  and  others  for  Chipebn, 
Siav6,  &c.),  Eskimo  (modified  by  Peck),  Siouan  (Cree  sylkry 
used  by  Canadian  Stonies)  stocks.  Among  the  Sahshan  bes 
of  the  Thompson  river  region,  the  Shushwap,  Okaoagaiic., 
a  stenographic  modification  (reproduced  by  mimeograp^by 
Father  le  Jeune  of  the  Duployan  system  of  shorthand  haien 
used  with  great  success.  But  the  most  remarkable  of  allese 
syllabaries  is  one  more  of  Indian  than  missioDaiy  origin,iita 
application  at  least,  the  well-known  "  Cherokee  alphtt " 
of  Sequoyah,  an  uneducated  Cherokee  half-blood,  whfeot 
part  of  his  idea  from  an  old  spelhng-book  though  his  charters 
did  not  at  all  correspond  to  English  sounds — at  first  Sziter 
86  syllables  were  represented.  Invented  about  iSaJthe 
"  Cherokee  alphabet  "  was  first  used  for  printing  in  1827,  amas 
been  in  constant  use  since  then  for  correspondence  ar  for 
various  literary  purposes.  The  effect  of  this  invention  iihus 
described  by  Mooney  (Mytks  of  the  Cherokee,  igoa): —        ' 

"  The  invention  of  the  alphabet  had  an  immediate  and  woitrful 
effect  on  Cherokee  development.  An  account  of  the  remaable 
adaptation  of  the  syllabary  to  the  language,  it  was  only  neoary 
to  learn  the  characters  to  be  able  to  read  at  once.  No  school-'usea 
were  built  and  no  teachers  hired,  but  the  whole  Nation  becae  an 
academy  for  the  study  of  the  system,  until,  in  the  course  of  tew 
months,  without  school  or  expense  of  time  or  money,  the  Chokee 
were  able  to  read  and  write  in  their  own  language.  An  'tive 
correspondence  began  to  be  carried  on  between  the  Easter  and 
Western  divisions,  and  plans  were  made  for  a  national  press,  Ith  a 
national  library  and  museum  to  be  established  at  the  capitaMew 
Echota.  Themisaionarics,  who  had  at  first  apposed  thenewalebet 
on  the  ground  of  its  Indian  origin,  now  saw  the  advisability  ofsing 
it  to  further  their  own  work." 

Id  spite  of  absurdities  of  form  and  position  in  the  charters 
of  this  syllabary,  it  serves  its  purpose  so  well  that,  as  King 
informs  us  (Amer.  Anlhrop.,  1893),  "  a  few  hours  of  instrttioa 
are  suffident  for  a  Cherokee  to  learn  to  read  his  own  lanjiage 
intelligibly,"  and  in  two  and  a  half  months  the  Cherokeebild 
"  acquires  the  art  of  reading  and  writing  fluently  in  tbeseude 
characters."  The  success  of  the  "  Cree  syllabary"  wasalso 
astonishing,  and  in  1890,  according  to  Madean  {CanadSav. 
Folk,  p.  283),  "  few  Cree  Indians  can  be  found  who  are  nolible 
to  read  the  Uterature  printed  in  the  syllabic  characters."  lere 
again,  "  an  Indian  with  average  intelligence  can  memrize 
the  whole  in  a  day,  and  in  less  than  one  week  read  fluentljany 
book  written  upon  this  plan,"  and  many  Indians  learn  taead 
fluently  "  with  no  other  teachers  but  the  Indians  arounc  the 
camp-fires."  Morice  reports  equal  success  with  his  syllaiary: 
"  Through  it  Indians  of  common  intelligence  have  leant  to 
read  in  one  week's  Idsurely  study  before  they  had  any  pimer 
or  printed  matter  of  any  kind  to  help  them  on.  We  ev^  inow 
of  a  young  man  who  performed  the  feat  in  the  space  of  two 
evenings."  Le  Jeune's  experience  with  the  Shuswap  and 
Thompson  Indians  is  the  same.  The  creation  of  a  "  htenry  " 
dass  among  so  many  Indian  tribes  within  a  comparadvely 
brief  period  b  certainly  a  very  interesting  result,  and  one  whidi 
gives  evidence  of  native  intelligence  among  children  and  adidis 
alike  {Amer.  Joum.  Psychol.,  1905), 

For  a  general  list  of  authorities  on  the  American  aboridnoE,  set 
bibliography  under  America,  section  3,  Ethnology.  The  fiteratura 
on  the  subject,  already  vast,  is  continually  increasing,  and  it  is  im- 
possible to  enumerate  every  contribution  made  bythe  large  numbe* 
of  exi>ert  anthropologists  working  in  this  field.  The  chid  works  of 
a  special  nature  nave  already  been  dted  in  the  text.  (A.  F.  C.) 

INDICATOR  (from  tat.  indicare,  to  point  out),  that  which 
points  out  or  records.  In  enpneering,  the  word  is  spedfically 
given  to  a  mechanical  device  for  registering  the  pressure  of  the 
working  fluid  in  an  engine  cylinder  during  a  stroke  of  the  piston, 
the  record  so  provided  bdng  termed  the  "  indicator  diagram  " 
(see  STEAM-EMcirrE).  In  chemistry,  the  word  is  generically 
applied  to  re-agents  or  chemicals  which  detect  usually  small 
quantities  or  traces  of  other  substances;  it  is,  however,  more 
customarily  restricted  to   re-agents  which  show  whether  a 
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substance' or  sotution  is  add,  alkaliite  or  neutial,  tbe  character 
being  revealed  in  a  definite  coloui  cbange. 

Here  we  shall  only  deal  with  indicators  in  this  last  restricted 
sense.  They  were  first  systematically  employed  in  analytical 
chemistry  by  Rob«t  Boyle,  who  used  the  aqueous  extracts  of 
the  coloured  principles  present  in  red-cabbage,  violets  and 
comSowers.  The  indicator  most  in  use  to-day  is  litmus  (?.».), 
whose  solution  is  turned  red  by  an  acid,  and  blue  by  an  slkali. 
Several  synthetic  indicators  are  employed  in  addmietiy  and 
alkalimetry.  The  choice  is  not  altogether  arbitrary,  for  experi' 
ments  have  shown  that  some  are  more  soitable  for  acidimetry, 
while  others  are  only  applicable  in  alkalimetry;  moreover, 
the  strength  of  the  acids  and  bases  employed  may  exert  a  con- 
siderable influence  on  the  behaviour  of  the  indicator, 

Xhe  following  are  well-known  synthetic  indicators:  hacmoid, 
obtained  from  resorcin  and  sodium  nitrite,  resembles  litmus. 
Fhenolphthalein,  obtained  by  condensing  phenol  with  phtbalic 
anhydride,  is  coloutless  botb  in  acid  and  in  neutral  solution, 
but  intensely  red  in  the  presence  of  slkali;  the  colour  change 
is  very  sharp  with  strong  bases,  but  tardy  with  weak  ones, 
and  consequently  its  use  should  be  restricted  to  addimetry 
when  a  strong  base  can  be  chosen,  or  to  alkalimetry  when  a 
strong  base  is  present.  a-Naphtholpfathalein  has  also  been  vaed. 
{Biochem.  Zeii.,  1910,  p.  3^1).  Methyl  orange,  which  is  the 
sodium  salt  of  the  add  bclianthin,  obtained  by  diazotising 
sulphanilic  add  and  coupling  with  dimethylaniline,  is  yellow  in 
neutral  and  alkaline  solutions,  but  red  in  add;  the  change  is 
only  sharp  with  strong  acids.  Para-nitrophenol,  obtained  in  the 
direct  nitration  of  phenol,  yidds  a  colourless  solution  in  the 
presence  of  adds,  and  an  intense  yellow  with  alkalis.  Of  more 
recent  introduction  are:  alisarin  red,  I.W.S.  (alizarin  mono- 
sulphonic  add),  daimedby  G.  E.  Knowles  {AhsL  J.C.S.,  igoj,  ii. 
389)  to  be  better  than  methyl  orange  in  alkalimetry;  3-amino- 
3-methylquinoline,  used  by  0.  Stark  (ibid.  1907,  i.  974) 
in  ammonia  cstimadons;  para-nitrobenseneazo-a-napfathol, 
shown  by  J.  T.  Ifewitt  (Analysl,  1908,  33,  p.  8$)  to  change 
from  purple  to  ydlow  when  alkalia  arc  titrated  with  weak  adds; 
para-dimethyluninoezobenzene-ortho-carbazylic  add,  proposed 
by  E.  Rupp  and  R.  Loose  {Ber.,  1908,  41,  p.  3905)  as  very  scr- 
viccaUe  in  the  estimation  of  weak  bases,  such  as  the  alkaloids 
or  centinormal  ammonia;  the  "  resonibin "  of  M.  Barberio 
IGatielta,  1907,  ii.  577),  obtained  by  acting  with  nitrous  add 
on  resordn,  which  forms  a  violet,  blue  or  yellow  coloration 
according  as  the  solution  is  neutral,  albaHnu  or  acid.  Mention 
may  be  made  of  £.  Linder's  (J.Soc.  Chem.  Itid.,  1908,  a?,  p.  485) 
suggestion  to  employ  metanil  jrelLow,  obtained  by  coupling 
dlazotized  meta>-arninobenzenesulphonic  add  with  diphenylanune 
foi  distinguishing  mineral  from  organic  addi,  a  violet  coloration 
being  produced  in  tbe  presence  of  the  former. 

Theory  of  Indicators. — The  Ionic  theory  of  solutions  permitted 
the  formulation  o(  a  logical  conception  of  the  action  of  indicators 
by  W.  Oatwald  which  for  many  years  held  its  ground  practically 
uDchaUenAed ;  and  eveo  now  the  aj^ments  originally  advanced 
hold  good,  except  for  certain  qualifications  rendered  necessary  by 
more  recent  research.  In  the  language  of  the  ionic  theory,  an  acid 
solution  is  one  containing  free  hydrions,  and  an  alkaline  solution 
i)  one  containing  free  hydroxidioos.  A  oeutraJ  solution  contains 
hydrions  and  hydroxidkms  in  equal  concentration ;  this  is  a  conse- 
quence of  the  fact  that  pure  water  itself  undergoes  a  certain  dis- 
sociation, and  several  different  methods  show  that  in  the  purest  water 
-obtainable  the  concentration  of  the  free  hydrions  and  nydroxidions 
is  lo-*  Bt  34°.  Moreover,  the  law  of  mass-action  (see  Chbihcal 
Action)  demands  that  the  product  of  the  concentrations  of  the 
hydrions  and  hydroiddions  in  any  solution  is  constant  at  a  given 
temperature,  and  we  see  from  the  above  values  that  this  constant 
is  10"*.  It  follows,  therefore,  that  the  aridity  or  alkalinity  of  any 
solution  can  be  expressed  both  in  terms  of  hydrion  or  hydrondion 
concentration.  Many  researches  have  been  directed  to  cfasdfy  acid 
and  alkaline  solutions  according  to  the  concentration  oE  the  hydrion. 
Conductivity  determinations  show  that  the  maximum  concentration 
of  hydrion  occurs  in  5-8  -  N  nitric  acid,  where  it  has  a  value  of  about 
a-N,  and  the  minimum  occurs  in  6-7-  N  potassium  hydroxide,  where 
its  value  is  SXiO''',  that  of  tbe  hydroxidion  bdr^  about  3-N. 
These  figures  apply  to  a  temperature  of  24°.  Bearing  in  mind  the 
concentration  c^theionsina  neutral  solution, it  isseen  thata  scheme 
of  seven  grades  of  "  neutrality,"  differing  by  successive  powers  of 
ten,  may  be  formulated.    The  coocentcanon  of  hydrion  and  hydrox- 


idion in  any  solution  may  be  deterroined  by  several  iBdepeodeat 

methodsi  and  it  is  therefore  a  simple  matter  to  prepare  solutions  of 
definite  lonjc  concentrations  and  to  tost  these  with  the  object  of 
obtaining  a  list  of  indicators  according  to  thetr  senutiveness.  It 
is  found  that  litmus  responds  to  concentrations  of  io~*H-  and 
io-K)H',  a  result  which  shows  this  dye  to  be  the  best  indicator  oE 
true  neutrality.  Methyl  orange  responds  to  between  lo-'H.  and 
I0"'H';  para-nitrophenol  to  Detwcen  io"^H'  and  lo^H^;  and 
phenolphthaldn  to  between  lo-*OH'  and  Io-*OH'.  Salm(Z«(. 
EUkirachoK,,  T0p4,  Jo,  p.  ut)  cpves  a  list  of  twenty-seven  indicators 
classified  on  this  prindple.  Other  papers  bearing  on  this  subject 
are  Friedenthal,  ibid.,  p.  113;  Salessky,  ibid.,  p.  204;  Fels,  ibid., 
p.  208;  Scholtz,  ibid.,  p.  S49;M.  Handa,  Ber.,  1909,  42,  p.  3179. 

Theactualmechanismoy  which  the  indicator  changes  colour  with 
varying  concentrations  of  hydrion  or  hydroxidion  is  now  to  be 
considered.  Ostwald  formulated  his  ionization  theory  which  assumes 
the  change  to  be  due  to  the  transition  of  the  non -dissociated  indicator 
to  the  ionized  condition,  which  are  necessarily  of  different  colours. 
On  this  theory,  an  indicator  must  be  weakly  basic  or  acid,  for  if 
it  were  a  strong  acid  or  base  h^h  dissodation  would  occur  when  it 
was  in  the  free  state,  and  there  would  be  no  change  of  colour  when  the 
solution  was  neutralized.  Take  the  case  of  a  weakly  acid  indicator 
such  as  phsnolphthalein.  The  presence  of  an  acid  depresses  the 
very  slight  dissociation  of  the  indicator,  and  the  colour  of  the  solution 
is  that  of  the  non-dissociated  molecule.  The  addition  of  an  alkali, 
if  it  be  strong,  brings  about  the  formation  of  a  salt  of  phenolphthalein, 
which  is  readily  ionized,  and  so  reveals  the  intense  red  coloration  of 
the  anion;  a  weak  base,  however,  fails  to  give  free  ions.  An  acid 
indicator  of  medium  strength  is  methyl  orange.  When  free  this 
substance  is  ionized  and  the  sotution  snows  an  orange  ctdour,  due 
to  a  mixine  of  the  red  of  the  non-dissociated  molecule  and  the 
yellow  of  the  ionized  molecule.  Addition  <^  hydrions  lessens  the 
and  the  solution  assumes  the  red  colour,  while  a  base 
the  dissociation  and  so  brings  about  the  yellow  colour. 
If  the  alkaline  solution  be  titrated  with  a  strong  acid,  the  hydrions 
present  in  a  very  small  amount  of  the  acid  suintxs  to  reverse  the 
colour;  a  weak  add,  however,  must  be  added  in  considerable  excess 
of  the  quantity  properly  required  to  neutralize  tbe  solution,  owing  to 
its  weak  dissociation.  This  indicator  is  therefore  only  useful  when 
strong  adds  are  being  dealt  with,  while  its  strongly  add  nature 
renders  it  serviceable  for  both  strong  and  weak  baaea. 

It  seems,  however,  that  in  addition  to  a  chanse  in  the  ionic 
condition  of  an  indicator,  there  are  cases  where  the  coloration  is 
assodated  with  tautomeric  change.  For  example,  J,  T.  Hewitt 
(Arudyst,  1908,  33,  p.  85)  regards  phenolphthalein  and  similar  indi- 
catoiB  as  obeying  the  following  equilibrium  in  solution, 

Ol  X.H^X,-0-H^X,-0'-f-H-, 
X.  and  X,  being  iaomenc  This  indicates  the  presence  of  two 
tautomeric  forms,  one  being  of  a  quinonoid  structure,  and  an  ionized 
molecule.  A  similar  view  is  advanced  by  A.  Hantisch  and  F. 
Hilscher  (Ber.,  1908,  41,  p.  118^)  who  find  that  helianthin  is  quin- 
onoid when  solid,  whilst  in  solution  there  is  an  equilibrium  between 
an  aminoazo-  and  sulpbonic  add-form;  on  the  other  hand,  the 
sodium  salt,  methyl  orange,  is  a  sulphonate  under  both  conditions. 

IHDICTHBHT  (from  Anglo-Fr^  endiletnenl,  endiler,  to  charge; 
Lat.  in,  against,  diclarr,  declare),  in  English  law,  a  formal  accusa- 
tion in  writing  laid  before  a  grand  jury  and  by  them  presented 
on  oath  to  a  court  of  competent  jurisdiction.  The.  accusation 
is  drawn  up  in  the  form  of  a  "  bill  "ofindictment, prepared  by  the 
officer  of  the  court  or  tbe  legal  adviser  of  the  prosecution,  en- 
grossed on  parchment,  and  sent  before  the  grand  jury.  The 
grand  jury  hear  in  private  the  witnesses  in  support  of  tbe 
accusation  (whose  names  are  endorsed  on  the  back  of  the  bill), 
and,  if  satiwhed  that  a  prima  fade  case  has  been  made  out,  find 
the  bill  to  be  a  true  biU  and  return  it  to  tbe  court  as  such.  If 
otherwise,  tbe  jury  ignore  the  bill  and  return  to  the  court  that 
they  find  "no  true  bill."  Indictments  diSer  from  presentmenta, 
which  are  made  by  the  grand  jury  on  tbdr  own  motion  and  their 
own  knowledge;  and  from  informations,  which  are  instituted 
on  the  suggestion  of  a.  public  officer  without  the  intervention 
of  a  grand  jury. 

An  indictment  lies  for  "  all  treasons  and  felonies,  for  misprision 
of  treasons  and  felonies  and  for  all  misdemeanours  of  a  public 
nature  at  common  law."  And  if  a  statute  prohibit  a  matter  of 
public  grievance  or  command  a  matter  of  public  convenience 
all  acts  or  omissions  in  disobedience  to  the  command  or  pro- 
hibition of  the  statute  are  treated  as  misdemeanours  at  common 
law,  and  unless  the  statute  otherwise  provides  are  punishable 
on  indictment.  In  other  words,  the  ordinary  common  law 
remedy  in  respect  of  criminal  offences  is  by  indictment  <A  tbe 
accused  and  trial  before  a  petty  jury^  and  except  in  tbe  case 
of  informations  for  misdemeanour  ^lid  summaiT  proceedings 
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by  a  court  of  record  for  "  contempt  of  court  "  it  is  the  only 
remedy,  except  where  a.  statute  creates  another  remedy,  e.g. 
by  trial  before  a  court  of  aummary  jurisdictioa. 

The  form  of  an  indictment  is  still  in  the  main  regulated  by 
the  old  common  law  rules  of  pleading,  which  as  to  dvil  pleadings 
were  often  amended  during  the  19th  century,  and  finally  abolbhed 
under  the  Judicature  Acts. 

An  indictment  may  consist  of  one  or  more  counts  charging 
different  offences.  Each  count  consists  of  three  parts:  (i)  the 
commencement,  (2)  the  statement,  (3)  the  conclusion.  The 
formal  commencement  runs  thus:  "Surrey  to  wit,"  The 
first  count  begins  "  The  jurors  for  our  Lord  the  King  (i.e.  the 
grand  jurors)  upon  their  oath  present  that,  &c.";  and  the  sub- 
sequent counts  begin,  the  "  jurors  aforesaid  on  their  oath 
aforesaid  do  further  present."  The  first  words,  which  are  placed 
in  the  margin  of  the  document,  are  the  "  venue,"  i.e.  the  county 
or  district  over  which  extends  the  jurisdiction  of  the  court 
before  which  the  indictment  is  found.  Subject  to  certain 
statutory  exceptions  it  is  necessary  to  prove  that  the  acts  or 
omissions  alleged  to  constitute  the  oftence  occurred  within  that 
area.  The  conclusion  consists  of  the  words  following:  "  against 
the  form  of  the  statute  (or  statutes)  in  that  case  made  and  pro- 
vided, and  against  the  peace  of  our  Lord  the  King,  his  crown 
and  dignity."  Where  the  offence  is  statutory  the  whole  phrase 
is  used;  where  it  is  at  common  law  only  the  second  part  is  used. 
A  formal  conclusion  is  not  now  essential  to  the  validity  of  the 
indictment,  but  from  inveterate  habit  is  in  continued  use. 
The  statement  sets  forth  the  circumstances  alleged  to  constitute 
the  offence,  i.e.  the  accusaUon  made.  There  are  still  in  force 
a  number  of  rules  as  to  the  proper  elements  in  the  statement; 
but  in  substance  it  is  only  necessary  to  set  forth  the  facts  alleged 
against  the  accused  with  accuracy  and  sufficient  precision  as 
to  the  time  and  place  and  circumstances  of  the  alleged  offence, 
and  to  indicate  whether  felony  or  misdemeanour  are  charged, 
and  so  to  frame  the  statement  as  to  indicate  a  definite  oSence 
for  which  a  lawful  sentence  may  be  imposed. 

The  following  example  illustrates  the  form  of  the  statement: — 

"  That  A.  B.  on  the  first  day  rf  June  in  the  year  of  our  Lord  1906 
one  oak  tree  of  the  value  of  five  ix>unds  the  property  of  C.  D.  then 
growing  in  a  certain  park  of  the  said  C.  D.  »tuate  in  the  parish  of  E. 
m  the  county  of  F.  feloniously  did  steal  take  and  carry  away 
contrary  to  the  statute,  &c." 

Only  one  offence  should  be  stated  in  one  count;  and  separate 
and  distinct  felonies  should  not  be  charged  in  the  same  indict- 
ment. If  they  are,  the  court  makes  the  prosecution  choose 
one  Upon  which  to  proceed.  This  rule  is  altered  by  statute  in 
certain  cases:  e.g.  by  allowing  a  limited  number  of  separate 
thefts,  or  receivings  of  stolen  property  to  be  included  in  the  same 
Indictment.  Misdemeanours  and  fdonies  may  not  be  included 
in  the  same  indictment  because  of  the  difference  of  procedure 
on  the  trial;  but  any  number  of  misdemeanonra  may  be  in- 
cluded in  different  counts  of  the  same  indictment,  subject  to  the 
right  of  the  court  to  order  separate  trials  or  to  quash  the  indict- 
ment if  it  is  rendered  vexatious  by  the  agglomeration  of  charges. 

There  is  no  general  hmitation  of  the  time  within  which  in- 
dictments may  lawfully  be  preferred;  but  various  limitations 
have  been  fixed  by  statute  for  certain  offences,  e.g.  in  the  case 
of  certain  forms  of  treason,  of  riot,  of  night  poaching  and  of 
corrupt  and  illegal  practices  at  elections.  In  this  respect 
English  law  differs  from  European  law,  in  which  limitations 
of  time  for  prosecution  are  the  rule  and  not  the  exception. 

Until  the  mitigation  of  the  draconic  severity  of  the  En^sh 
lav  in  the  early  part  of  the  19th  century,  little  or  no  power 
existed  of  amending  defective  statements  or  indictments,  and 
the  courts  in  favorem  vitat  insisted  strictly  on  accurate  pleading 
and  on  proof  of  the  offences  exactly  as  charged.  Since  1827 
numerous  enactments  have  been  passed  for  getting  rid  of  these 
technicahties,  which  led  to  undeserved  acquittals,  and  since 
1851  the  courts  have  had  power  to  disregard  technical  objections 
to  the  form  of  indictment  and  to  amend  in  matters  not  essential 
in  case  of  variance  between  the  indictment  and  the  evidence. 
These  changes  apply  to  ordinary  offences;  hut  for  the  most 
part  do  not  touch  cjiarges  of  treason,  as  to  which  the  old  law 


in  the  main  still  applies.  At  the  present  time  the  looseness  of 
pleading  in  criminal  cases  is  carried  almost  too  far;  for  while 
there  is  no  danger  in  such  looseness  when  times  are  quiet  and 
when  law  is  administered  by  the  judges  of  the  High  Court  in. 
England,  yet  when  crimes  of  a  certain  character  are  committed 
in  times  of  great  polidcal  excitement  and  the  law  is  administered 
by  an  inferior  judiciary,  there  may  be  some  danger  of  injustice 
if  the  strictness  of  pleading  and  procedure  is  too  much  relaxed. 
In  the  Criminal  Code  drafted  by  Sir  James  Fitz  James  Stepbea 
and  revised  by  a  judicial  commission  (Lord  Blackburn  and  Lordft 
Justices  Lush  and  Barry),  it  was  proposed  to  substitute  for  the 
old  form  of  indictment  a  statement  of  the  particulars  of  the 
offence  with  a  reference  to  the  secrion  of  the  code  defining  the 
oSence. 

The  law  of  Ireland  as  to  indictments  is  in  substance  the  same 
as  that  of  England;  but  is  to  a  certain  extent  expressed  in 
different  statutes. 

In  Scotland  the  terms  indictment  or  crinunal  letters  are  used 
to  express  the  aeU  d'  accusation.  But  except  in  the  case  of  high 
treason  there  is  no  grand  jury,  and  the  indictment  is  filed  like 
an  English  criminal  information  by  the  lord  advocate  or  one  of 
his  deputies:  and  it  is  only  by  order  of  the  court  of  justiciary 
that  a  prosecution  can  be  instituted  without  the  general  or 
particular  assent  of  the  lord  advocate.  By  the  Criminal  Pro- 
cedure Scotland  Act  1S87  the  form  of  Scots  indictments  i» 
much  simplified.  They  are  drawn  in  the  second  and  not  in  the. 
third  person. 

In  those  of  the  British  colonies  in  which  by  settlement  or 
statute  the  English  criminal  law  runs,  the  form  of  indictment 
is  substantially  the  same,  and  is  found  by  a  grand  jury  as  in 
England.  But  in  certain  colonies,  e.g.  the  Australian  states, 
an  indictment  by  a  public  officer  without  the  interventHm  of  a 
grand  jury  has  been  adopted.  In  India  and  British  Asiatic 
possessions  the  procedure  is  regulated  by  the  Indian  Procedure 
Code  or  its  ad^tations.  In  South  Africa  indictments  are  framed 
under  Roman  Dutch  law  as  modified  by  local  legislation. 

In  the  United  States  prosecution  or  indictment  by  a  grand 
jury  is  the  rule:  the  form  of  indictment  is  the  same,  substituting 
the  state  or  commonwealth  of  the  United  States  for  references  to 
the  king,  and  the  conclu^ons  "  against  the  form  of  the  statute  " 
and  "  against  the  peace  "  arc  still  in  use.  (W.  F.  C.) 

"  INDIES,  LAWS  OF  THE,"  in  the  colonial  history  of  Spain, 
a  general  term  designative  either  (i)  of  certain  cDdi£cation» 
of  legislation  for  the  colonies  listed  below,  and  especially  the 
compilation  of  1680;  or  (2)  of  the  whole  body  of  colonial  law, 
of  which  those  compilations  were  but  a  selection,  and  which 
was  made  up  of  a  mulUtude  of  royal  ddulas,  orders,  letters, 
ordinances,  provisions,  instrucdons,  auios,  dispatches,  prag- 
matics and  laws — all  emanating  from  the  crown  (or  crown 
and  cortes)  and  all  of  equal  force — that  were  passed  through 
various  departments  of  government  to  various  officers  and 
branches  of  the  colonial  administradon,  or  between  the  different 
departments  of  government  in  Spain.  The  transfer  of  Spanish 
law  to  Ultramar  began  with  the  first  days  of  the  Conquest; 
and  especially  the  dvil  law  was  translated  with  comparaUvely 
slight  alteration.  Many  things,  however,  peculiar  to  colonial' 
conditions — the  spedal  relations  of  the  crown  and  the  papacy 
in  America,  the  reparlimientos  and  encomietidas  {"  divisions  of 
lands "  and  "  com menda dons,"  a  system  of  patronage,  or 
modified  slavery)  of  the  Indians,  the  devdopment  of  African 
slavery,  questions  of  natural  and  international  law,  the  spread 
of  discovery  and  establishment  of  new  setdements  and  admini- 
strative areas,  the  sales  and  grants  of  public  lands,  the  working 
of  the  mines — necessitated  the  organization  of  a  great  mass 
of  spedal  law,  made  up  of  a  body  of  general  doctrine  and  a  vast 
quandty  of  administrative  applicadons,  la  tnaifria  de  Indtas — 
to  which  references  are  already  found  in  the  dme  of  Ferdinand. 
The  general  doctrine  was  applicable  everywhere  in  Ultramar, 
and  the  difficult  and  inconstant  communication  between  the 
provinces,  and  other  consideradons,  early  counselled  some 
work  of  codification.  The  first  efforts  to  this  end  were  begun 
in  Mexico  in  1535;  a  volume  was  published  m-H^},  and  ot^iet 
zoc  by  LK^OQle 
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inadequate  eompiUtions  in  isg6  and  1618,  imd  finally  the  great 
Ruapilacidn  de  Leyes  de  los  Rttius  de  las  Indios  of  1680.  This 
code  has  enjoyed  great  fame,  and  in  some  ways  even  estrava- 
gact  praise.  Tile  greatest  praise  that  has  been  given  it  is  that 
its  dominant  spirit  through  and  through  is  not  the  mercantile 
aim  but  the  political  aim — the  principle  of  civilixatiou;  and  this 
praise  it  deserves.  It  had  various  cteiects,  however,  of 
administrative  nature;  and  as  time  passed  its  basic  doctrines — 
especially  its  minute  administrative  strangulation  of  colonial 
political  life,  and  its  monopolistic  economic  principles — became 
fatally  opposed  to  conditions  and  tendencies  in  the  colonies. 
Two  centuries  in  formation,  the  code  of  1680 — continuidly 
altered  by  supplementary  interpretation  and  application — 
waa  only  one  century  in  efiect;  for  in  the  aeventeen-sl sties 
Charles  III.  began,  in  a  series  of  liberal  decrees,  to  break  down 
the  monopolistic  principles  of  colonial  commerce.  This  change 
came  too  late  to  save  the  mainland  colonies  in  America,  but  its 
remarkable  effects  were  quickly  seen  in  the  aggrandizement  of 
Cuba.  It  is  in  the  history  of  this  colony  (as  also  in  Porto  Rico 
and  the  .Philippines)  that  one  must  follow  the  later  history  of 
the  Laws  of  the  Indies  (see  Cuba). 

Of  the  RecopiiadSjt  of  16S0,  five  editioaa  were  issued  by  the 
government,  the  last  in  1841  (Madrid,  4  vols,);  aJid  there  are  later, 
private  editions  approved  by  the  government.  See  also  I.  M. 
Zomora  y  Coronado,  Biblioleca  de  Ugislacion  Uitramarina  (Madrid, 
1844-1849,  6  vols.,  with  appendices  often  bound  as  vol.  7);  J. 
Rodriguez  San  Pedro,  Legtslacion  Uilramarma  amcordada,  covering 
iSajr-iSea  (la  voU.,  Madrid,  1863-1868,  voU.  lo-la  being  a  supple- 
ment); the  Boletin .  oficiai  del  MinUlerio  de  Ultramar,  covering 
1869-1879;  and  M,  Fernandez  Martin,  CompUacion  legtslativa  da 
eobtemo  y  admirtistracion  ctvU  de  UUramar  (Madrid,  1886-1894); 
the  gap  of  l879;-iSS6  can  be  filled  for  Cuba  by  the  series  of  gealu 
Orttenes. . .  pubUcadas  #n  la  Gaeeta  de  la  Eabana  (annual,  Havana, 
1857-1898,  covering  1854-1898). 

INDIQO  (earlier  indico,  from  Lat.  indicum,  the  Indian  sub- 
stance or  dye;  the  Sans,  name  was.  nili,  from  nila,  dark  blue, 
and  this  through  Arab,  ai-nil,  annil,  gives  "  aniline  ")  one  of 
the  most  important  and  valuable  of  all  dyestufis.  Uatil  com- 
paratively recently  it  was  obtained  exclusively  from  the  aqueous 
extract  of  c^tain  i^ants,  principally  of  the  genus  Indigo/era 
which  belongs  to  the  natural  order  Leguminosae.  Small 
quantities  are  also  obtained  from  Lonchoearpus  eyanescens 
(west  coast  of  Africa),  Polygonum  litUorium  (China)  and  the 
woad  plant  IsaUs  thtOoria.  The  latter  is  of  historical  interest, 
since  up  to  the  middle  of  the  17th  century  it  was  the  only  blue 
dyestuff  uaed  by  dyers  in  England  and  on  the  adjoining  con- 
tinent; at  the  present  time  woad  is  still  cultivated  in  Europe,  but 
serves  merely  as  a  ferment  in  the  setting  of  the  fermentation 
indigo  vat  or  so-called  "  woad  vat  "  used  in  wool  dyeing. 

The  bulk  of  the  natural  indigo  which  is  brought  into  the 
market  comes  from  India,  while  smaller  quantities  are  imported 
from  Java,  Guatemala  and  other  places.  The  plant  from  which 
indigo  is  made  in  Bengal  is  the  Indigofera  sitmatratM,  which  is 
reared  from  seed  sown  about  the  end  of  April  or  the  beginning 
of  March.  By  the  middle  of  June  the  plant  has  attained  a 
height  of  from  3  to  5  ft.,  and  it  is  at  this  period  that  the  first 
manufacturing  begins,  a  second  crop  being  obtained  in  August. 
The  indigo  is  contained  in  the  leaf  of  the  plant  in  the  form  of 
a  colourless  glucoside,  known  as  indican,  CuHiTOtN-SHtO. 
This  substance  is  sohible  in  water  and  by  the  joint  action  of 
an  enzyme,  contained  in  the  leaf,  and  atmospheric  oxygen  it 
yields  indigotine,  the  colouring  matter  of  indigo.  It  is  on  these 
facts  that  the  manufacturing  of  indigo  from  the  plant  is  based. 

The  plant  is  cut  early  in  the  moniing  and  transported  to  the 
factory  in  bullock  carts.  Here  it  is  steeped  in  water  in  steeping 
vats  having  a  capacity  of  about  1000  cub.  ft.  for  periods  varying, 
according  to  circumstances,  from  nine  to  fourteen  hours,  when 
the  liquid — the  colour  of  which  varies  from  a  bright  orange  to 
an  olive  green — is  run  into  the  beating  vats  which  lie  at  a  lower 
level.  The  beating,  the  object  of  which  is  to  bring  the  liquor 
as  freely  as  possible  into  contact  with  the  air,  was  formerly 
(k>ne  by  striking  the  surface  with  bamboo  sticks,  but  is  now 
efiflcted  either  by  means  of  a  paddle  whed  01  by  forcing  a  current 
<d  air  from  a  ateam  blower  ot  a  compressor  through  the  liquid. 


When  the  beating  iS'  finished,  tbe  precipitated  Indigo  is  allowed , 
to  settle,  the  supernatant  liquid  being  drawn  off  and  run  to 
waste.  The  indigo  mud  thus  obtained,  which  is  known  as  mat, 
is  strained,  boiled  for  a  short  period  for  the  purpose  of  sterilizing,  ■ 
formed  into  bars,  cut  into  blocks  of  about  3  in.  cube  and  dried.> 
The  actual  amount  of  colouring  matter  yielded  by  the  leaf  is . 
but  smalt,  averaging,  according  to  Ch.  Rawson,  0-5%,  but  the 
yield  from  the  whole  plant  is  considerably  less,  since  the  stalks 
and  twigs  contain  practically  no  colour. 

Since  the  introduction  on  a  large  scale  of  synthetic  indigo 
efforts  have  been  made  in  India  and  in  Javato place thecultiva- 
tion  of  the  plant  and  tbe  manufacture  of  the  natural  product 
on  a  more  scientific  basis.  But  although  many  important 
improvements  have  been  actneved  from  the  agricultural  as  well 
as  from  the  manufacturing  point  of  view,  resulting  no  doubt 
in  the  retension  of  a  portion  of  the  industry,  the  sjmthetic 
product  has  gained  the  uppet  hand  and  is  likely  to  retain  it. 

Natural  indigoes  vary  considerably  in  composition,  containing 
in  some  qualities  as  much  as  90%  and  in  others  as  little  as  30% 
of  colouring  matter.  The  blue  colouring  matter  which  indigo 
contains  is  known  as  indigotine,  but  there  are  usually  also  present 
in  small  quantities  other  colouring  matters  such  as  indjgo  red 
or  indirubrine,  a  yellow  colour  known  as  kaempferol,  indigo. 
green  and  indigo  brown,  as  well  as  indigo  gluten  and  more  or 
less  mineral  matter. 

The  bulk  of  the  indigo  which  now  comes  into  the  European 
market  is  prepared  synthetically  from  coal  tar.  The  following, 
figures  indicate  the  values  of  the  imports  into  England  of 
natural  and  synthetic  indigo,  and  are  taken  from  the  official 
Board  of  Trade  returns: — 


Natural  Indigo. 

Synthetic  fndigo. 

1899 

&86,W 

%s  ■ 

1901 

110,970 

316.070 
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116,903 

121,269 

liiASS 
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1907 

151.397 

134,052 

During  the  period  189^1908,  the  average  price  of  indigo  had 
declined  from  a  fraction  under  3s.  to  about  as.  ajd.  per  lb.  At 
first  sight  it  might  appear  that  tbe  use  of  indigo  in  England 
was  rapidly  declining,  but  this  does  not  necessarily  follow  when 
it  is  borne  in  mind  that  London  was  formerly  the  distributing 
centre  of  natural  indigo  for  the  continent  and  America. 

Chemistry. — Our  knowledge  of  the  chemistry  of  indigo  is  laiyel^ 
derived  from  the  classical  researches  of  A.  von  Baeyer  and  his 
collaborators.  In  1B41  Erdmann  and  Laurent  observed  that  on 
oxidation  indigo  yielded  isatin;  and  in  1848  Fritzsche  obtained 
aniline  by  distitling  the  dyestuff  with  potash.  In  1870  A,  v.  Baeyer 
and  Knop  succeeded  in  preparing  indigotine  by  heating  isatin  with 
phosphorus  trichloride,  acetyl  cnloride  and  phosphorus.  In  the 
same  year,  C.  Engler  and  A.  Emmerllng  obtained  small  quantities  of 
the  dyestuff  by  heating  nitroacetophenone  with  soda-lime  and  rinc 
dust,  while  in  1875  M.  v.  Nencid  prepared  it  by  the  oxidation  of 
indoi  by  ozone.  Indol  had  been  previously  obtained  from  albumin- 
oids by  means  oi  the  pancreas  ferment.  It  was  not,  however,  until 
18S0  tnatv.  Baeyer,  who  had  beenat  work  on  the  subject  since  1S65, 
was  able  to  obtain  indigotine  from  more  or  less  easily  accessible  coal 
tar  derivatives  of  known  constitution.     The  most  important  of  these 

rthetic  procesBes  due  to  the  researches  of  v.  Baeyer  was  the  pro- 
tion  of  the  dyestuS  from  ortho-nitrophenylpropiolic  acid  (see 
PROPTOLIC  Acid),  which  yields  iodigotine  on  being  treated  with 
caustic  soda  and  a  reducing  agent  such  as  ^pe  sugar  or  xanthate  of 
soda.  Although  used  in  small  quantities  in  calico  printing,  it  never 
attained  any  commercial  importance  as  a  means  of  producing  indigo, 
the  cost  of  production  being  far  too  high. 

Many  synthetic  processes  of  preparing  indigotine  have  ance  been 
devised,  but  the  one  which  stands  out  pre-eminently  from  a  technical 
point  of  view  and  the  one  which  ultimately  led  to  the  commercial 
success  of  the  synthetic  product  is  that  of  Heumann  who  showed  in 
1890  that  indigotine  can  be  prepared  by  melting  phenylglycocoU 
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(phenylglydne),  GHfNH-CHfCOOH,  with  caustic  alkalis.  The 
yield  was  at  first  very  unsatisfactory.  It  was  eubsequeittly  found, 
however,  that  by  starting  with  phenyklycocoU-ortho-carboxylic 
add,  the  yield  was  sufficiently  good  to  render  the  process  a  prarftical 
success.  The  starting-point  for  the  manufacture  of  synthetic 
indigo  is  naphthalene,  CuHi,  which  is  oxidized,  by  heating  with 
concentrated  sulphuric  acid  in  the  presence  of  a  little  mercury,  to 
phthalic  anhydnde,  CeH((CO)iO,  which  is  then  converted  into 
ortho-aminobenzoic  add,  C(H,(NHi)(COin),  by  treatment  with  an 
alkaline  hypochlorite.  This  add  is  then  condensed  with  mono- 
chloracetic  arid  to  form  phcnylglycocoU-ortho-carboxylic  acid, 
Cal.(NH'CH,-CO,H)CC0iH),  which  on  being  melted  with  caustic 
alkaliyieldsindoxylicacid,C,H<<^^Pj"^->C-CO,H,and  this  readily 
losescarbondioxidcand  passes  over  into  indoxyl,C(H<<^  ^^  '^CH. 
By  alkaline  oxidation  tndoxyl  ia  converted  into  indlgotine. 

The  patent  literature  of  jDrocesaes  for  bringing  about  the  converMon 
of  the  phenylgtydne  or  its  carboxylic  acid  into  indoxylic  acid, 
indoxyl  and  indigotine  ia  enormous;  a  circumstance  due  to  the  fact 
that  the  efficiency  of  this  operation  controls  the  price  of  the  synthetic 
dyestuff.  CauKtic  soda  has  been  practically  given  up,  being  replaced 
partly  or  wholly  by  caustic  potash;  in  addition,  alkaline  earths, 
Bodamide,  nitrides,  alkali  carbides,  &c.,  have  been  used.  In  1906, 
Meister,  LuduB  and  Brilning  patented  the  addition  of  lead  and 
sodium  to  a  mixture  of  -caustic  pota^  and  soda;  the  Basler 
Chemische  Fabrflc  use  a  mixture  of  caustic  pota*  and  soda  at  3io°- 
960°;  L^n  Lilienfeld  added  slaked  lime  or  maxnesia  to  the  fused 
alkali,  with  a  subsequent  heating  in  a  current  of  ammonia  at  150°- 
300°,  and  in  1908  patented  a  process  wherein  the  melt  is  heated 
under  greatly  reduced  pressute;  this  gave  a  yield  of  80-90%. 

Synthetic  indigo  comes  into  the  market  chiefly  in  the  form  of  a 
30  %  paste  but  is  also  sold  in  the  solid  state  in  the  form  o(  a  powder. 

Indigotine,  CuHioNiOi,  is  a  derivative  of  indol  and    " 
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It  can  be  prepared  in  an  almost  pure  state  by  extracting  ^ood 
qualities  of  Bengal  or  lava  indigo  or  synthetic  indigo  with  boiKng 
nitrobenzene,  from  which  it  crystallizes  on  cooling  in  dark  blue 


cooling  in  the  form  of  crystals.  Indigotine  is  also  soluble  in  boiling 
aniline  oil,  quinoline,  glacial  acetic  add  and  chloroform,  hut  is 
insoluble  in  water,  dilute  adds  and  alkalis  and  ordinary  solvents  Kke 
aJcohol,  ether,  &c.  By  nitric  acid  and  many  other  oxidizing  agents 
it  is  readily  converted  into  isatin,  C,H,NO,.  Heated  with  concen- 
trated sulphuric  add  ityields  a  disulphonic  add,  C«H,N,0,(SO,H)„ 
the  sodium  salt  of  which  finds  application  as  an  add  colour  in  wool 
dyeing  under  the  name  of  Indigo  carmine.'  By  the  action  of  re- 
dudng  agents,  indigotine  is  converted  into  indigo  while,  CiaHuNiOi, 
which  is  readily  soluble  in  alkalis  or  milk  of  lime  with  a  yellow  colour. 
On  exposing  the  alkaline  solution  to  the  air  the  Indigo  white  is 
rapidly  oxidizecl  bade  to  indigotine,  and  on  these  two  reactions  the 
application  of  indigo  in  dyeii^  and  prindng  is  based.  (See  Dveing 
and  Textile  Printing.) 

Various  hali^cn  {chlorine  and  bromine)  substitutive  derivatives  of 
indigotine  have  been  introduced  which,  while  not  differing  essentially 
from  ordinary  indigo  in  their  properties,  produce  tor  the  most  part 
redder  shades  in  dydng.  They  are  claimed  to  be  faster  and  brighter 
colours.  It  has  been  rfiown  by  Friedlandsr  {Ber..  1909,  42,  p.  765) 
that  the  reddish  violet  colounng  matter  obtained  from  the  colour- 
yielding  glands  of  the  mollusc  Murex  bnandaris,  by  means  of  which 
the  famous  Tyiian  purple  of  the  andents  was  dyed,  is  a  dibromind^o, 
CuHaBriNiOt.  A  new  departure  in  the  synthetic  dyestuffs  belong- 
ing to  the  indigo  group  was  inaugurated  by  the  discovery  in  1906 
by  P.  Friedl&nder  of  thioindigo  red»  a  derivative  of  thionaphthen, 
wnicb  is  formed  from  phenylthioglycol-ortho-carboiiylic  add, 
C.H4<;^^JJ(^(vjj    This  substance,  on  boiling  with   alkali  and 

then  with  dilute  add  yields  thioindoxyl,  CjH,<^  g  >CH,,  which 
is  converted  by  alkaline  oxidation  into  thiol ndigotin,  having  the 
conotitutionC,H.<*^°>C:C<^°>C(^..  The  new  dye-stuff  is 

therefore  analogous  to  Indigotine,  from  which  it  differs  by  having 
the  imino  groups  replaced  by  sulphur  atoms,  "niioindigo  red  can 
be  readily  crystallized  from  boiling  benzene,  and  forms  reddish 
brown  crystals  possessing  a  metamc  reflex.  Thioindigo  scarlet, 
CH4<'^'^,C=«C<^^^>NH,  is  also  obtained  synthetically. 
Both  products  come  into  the  market  in  the  form  of  pastes  and  are 
used  in  dyeing  like  indigo  (see  Dyeing).  (E.  K.) 


IHDIUH (symbol  In, atomic wdght  ii4-5),ametfilKcdicmical 
element,  included  in  the  sub-group  of  the  periodic ckoGificatioc. 
of  the  elements  containing  alumimum,  gallium  and  thallinm.  It 
was  first  discovered  in  1863  by  F.  Reich  and  Th.  Richter  (y«ttm. 
/Ur  prak.  Chen.,  1863,  89,  p.  444)  by  meani  of  its  spectrum. 
It  occurs  naturally  in  very  small  quantities  in  zinc  blende, 
and  is  best  obtained  from  metallic  zino  (which  contains  a  small 
quantity  of  indium)  by  treating  it  with  snch  an  amount  of 
hydrochloric  acid  that  a  httle  of  the  zinc  reBuuns  undissolved; 
when  on  standing  for  some  time  the  intlium  is  precipitated  on 
the  undissolved  zinc.  The  crude  product  is  freed  from  basic 
zinc  salts,  dissolved  in  nitric  add  and  the  nitric  add  removed 
by  evaporation  with  sulphuric  acid,  after  which  it  is  precipitated 
by  addition  of  ammonia.  The  precipitated  indium  hydroxide 
is  converted  into  a  basic  sulphite  by  boiling  with  ezcessof  sodium 
bisulphite,  and  then  into  the  normal  sulphite  by  dissolving 
in  hot  sulphurous  acid.  This  salt  on  strong  ignition  leaves  a 
residue  of  the  trioxide,  which  can  be  converted  into  the  metal 
by  heating  in  a  current  of  hydrogen,  or  by  fusion  with  sodium 
(C.  Winkler,  Joum.fUr  prak.  Chem.,  1867, 102,  p.  373).  Indium 
is  a  soft  malleable  metal,  melting  at  155°  C.  Its  specific  gravity 
is  7'4si  and  its  specific  heat  0-05695  (R.  Bunaen). 

Indium  oxide,  InjOj,  is  a  yellow  powder  which  is  formed  on 
ignition  of  the  hydroxide.  It  is  readily  reduced  on  heating  with 
carbon  or  hydrogen,  and  does  not  pass  into  an  insoluble  form 
when  ignited.  The  hydroxide,  In(0H)9,  is  prepared,  as  a  gela- 
tinous precipitate,  by  adding  ammonia  to  any  soluble  indium 
salt.  It  is  readily  soluble  in  caustic  potash,  but  insoluble  in 
ammonia. 

Three  chlorides  of  indium  are  known:  the  trichloride,  InCli, 
a  deliquescent  salt,  fbrmed  by  heating  a  mixture  of  the  oxide 
and  carbon  in  a  current  of  chlorine;  the  dichJoride,  InCli, 
obtained  by  heating  the  metal  in  hydrochloric  add  gas;  and 
the  monechioride,  InCl,  which  is  prepared  by  distilling  the  vapour 
of  the  dichloride  over  metallic  indium.  The  mono-  and  di- 
cblorides  are  decomposed  by  water  with  the  fonnarion  of  the 
trichloride,  and  separation  of  metallic  indium.  Indium  Sulpkale, 
InE(SOi]i,  is  obtained  as  a  white  powder  very  soluble  in  water 
by  evaporating  the  trioxide  with  ^phuric  add.  Concentratioa 
of  the  aqueous  solution  in  a  desiccator  gives  a  deposit  of  crystals 
of  a  very  deliquescent  salt,  HJnKSOOt-SHiO.  An  ittdium 
ammonium  alum,  Ini(S04)f(NH4)iSOc24HiO  is  known. 

The  atomic  weight  of  indium  has  be«i  determined  by  C. 
Winkler  and  by  R.  Bunsen  by  converting  the  metal  into  its 
oxide.  Thiel  (Ber.,  1904,  37,  p.  1135)  obtained  the  values 
115-oS  and  114-81  from  analyses  of  the  chloride  and  bromide, 
whilst  F.  C.  Mathers  (^ftj(.J'.C.S.,r9o7,ii.  35a)  obtained  114-88 
and  ii4'86.  Indium  salts  can  be  recognized  by  the  dark  blue 
colour  they  give  in  the  flame  of  the  Bunsen  burner;  and  by 
the  white  beads  of  metal  and  the  yellow  incrustadon  formed 
when  heated  on  charcoal  with  sodium  carbonate. 

INDIVIDUAUSH  (from  Lat.  inditfidualis,  that  which  is  not 
*vided,  an  individual),  in  political  philosophy,  the  theory  of 
government  according  to  which  the  good  of  the  state  consists 
in  the  well-being  and  free  initiative  of  the  component  members. 
From  this  standpoint,  as  contrasted  with  that  of  tfae  various 
forms  of  sodalism  {q.v.)  which  subordinate  the  individual  to 
the  community,  the  community  as  such  is  an  artificial  unity. 
Individualism  is,  however,  by  no  means  identical  with  egoism, 
though  egoism  is  always  individualistic.  An  individualist 
may  also  be  a  conscientious  altruist:  he  is  h^  no  means  hostile 
to  or  aloof  from  sodety  (any  more  than  the  sodalist  is  necessarily 
hostile  to  the  individual),  but  he  Is  opposed  to  state  interference 
with  individual  freedom  wherever,  in  his  opinion,  it  can  be 
avoided.  The  practical  distinction  in  modem  sodety  is  necessarily 
one  of  degree,  and  both  "  individualism  "  and  "  sodalism  " 
are  very  vaguely  used,  and  generally  as  terms  of  reproach  by 
opponents.  Every  practical  politician  of  whatever  party  must 
necessarily  combine  inhis  programme  individuaUstic  and  socialist 
principles.  Extreme  individualism  is  pure  anarchy:  on  the 
other  hand  Thomas  Hobbes,  a  characteristic  individualist, 
vigoroudy  siq>ported  abs<rfute  govemmoit  as  necessary  to  the 
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iKll-beiiig  of  individuals.  Moreover  It  is  conceivable  under 
given  circumstaoces  that  an  individualist  might  logically  advocate 
measures  (e.g.  compulsory  military  service)  which  conflict  with 
individual  freedom.  In  practice  individualism  is  cfaidly  con- 
cerned to  oppose  the  concentration  of  commercial  and  industrial 
enterprise  in  the  hands  of  the  state  and  the  municipality.  The 
principles  on  which  this  opposition  is  based  are  mainly  two: 
that  popularly  elected  representatives  are  not  likely  to  have 
the  qualificat  ionsor  the  sensaof  responsibility  required  for  dealing 
with  the  multitudinous  enterprises  and  the  large  sums  of  public 
money  involved,  and  that  the  health  of  the  state  depends  on 
the  exertions  of  individuals  for  their  personal  benefit. 

IHDO-ARTAH  UNGDAGES.  "  Indo-Aryan  "  is  the  name 
generally  adopted  for  those  Aryans  who  entered  India  and  settled 
there  in  prehistoric  times,  and  for  their  descendants.  It  dis- 
tinguishes them  from  the  other  Aryans  who  settled  in  Persia 
and  elsewhere,  just  as  the  name  "  AJyo-Indian  "  signifies  those 
inhabitants  of  India  who  are  Aryans,  as  distinguished  from 
other  Indian  races,  Dravidians,  Huodas  and  so  on.  A  synonym 
of  "  Aryo-Indian  "  is  "  Gaudian  ".  or  "  Gaurian,"  based  on  a 
Sanskrit  word  for  the  non-Dravidian  parts  of  India  proper. 
These  two  words  refer  to  the  people  from  the  point  of  view  of 
India,  while  "  Indo-Aryan "  looks  at  them  from  the  wider 
aspect  of  Indo-European  ethnology  and  philology.  The  general 
history  of  the  Aryan  languages  is  treated  in  the  articles  Indo- 
EtmoPEAN  LANcnAGES  and  Arvak.  Here  we  propose  to  ofier 
a  brief  review  of  the  special  course  of  their  development  in 

Most  of  the  Indo-Aiyans  branched  off  from  the  common 
Aryan  stock  in  the  highlands  of  Khokand  and  Badakshan, 
and  marched  south  into  what  is  now  eastern  Afghanistan. 
Here  some  of  them  settled,  while  others  entered  the  Punjab 
by  the  valley  of  the  river  Kabul.  This  last  migration  was  a 
gradual  process  eictending  over  several  centuries,  and  at  different 
epochs  different  tribes  came  in,  speaking  different  dialects  of 
the  common  language.  The  literary  records  of  the  latest  times 
of  this  invasion  show  us  one  Indo-Aryan  tribe  complaining  of 
the  unintelligible  speech  of  another,  and  even  denying  to  it 
the  right  of  common  Aryan-hood. 

The  Piiaca  Languages. — Before  proceeding  farther,  it  is 
advisable  to  discuss  the  fate  of  another  small  group  of  languages 
spoken  in  the  extreme  north-west  of  India.  After  the  great 
fission  which  separated  the  main  body  of  the  Indo-Aryans  from 
the  Iranians,  but  before  all  the  special  phonetic  characteristics 
of  Iranian  speech  had  developed,  another  horde  of  invaders 
crossed  the  Hindu  Kush  from  the  Pamirs,  journeying  directly 
south.  They  occupied  the  submontane  tract,  including  the 
country  round  Chitral  and  Gilgit,  Kashmir  and  Kafiristan. 
Some  even  followed  the  course  of  the  Indus  as  far  as  Sind,  and 
formed  colonies  there  and  in  the  western  Punjab.  Here  they 
mingled  with  the  Indo-Aryans  who  had  come  down  the  Kabul 
valley,  and  to  a  certain  eitent  infected  the  local  dialect  with 
their  idioms.  How  far  their  influence  extended  over  the  rest 
of  India  is  undecided,  and  will  probably  never  be  known,  but 
traces  of  it  have  been  detected  by  some  inquirers  even  in  the 
dialects  of  modem  Maiathi.  Those  who  remained  behind  in 
the  hill  country,  the  whole  of  which  is  popularly  known  as 
Dardistan,  were  isolated  by  the  inhospitable  nature  of  their 
home  and  by  their  own  savage  character.  They  seem  to  have 
had  customs  allied  to  cannibalism,  and  in  later  Indian  literature 
legends  grew  around  them  as  a  race  of  demons  called  PiiScas, 
&lto<^yoi,  who  !^ke  a  barbaric  tongue  called  PaiiScl.  This 
language  appears  now  and  then  in  the  Sanskrit  drama,  and 
Sanskrit  philologists  wrote  still-extant  grammatical  notices 
of  its  peculiarities.  These  show  that  it  possessed  an  extremely 
archaic  character,  and  the  same  fact  is  prominent  in  the  PiSaca 
languages  of  the  present  day.  Some  words  which  were  spoken 
in  the  oldest  time  are  preserved  with  hardly  a  change  of  letter, 
while  in  India  proper  the  corresponding  forms  have  either 
disappeared  altogether  or  have  been  so  changed  as  to  be  hardly 
recognizable  at  first  sight.  The  principal  modem  Piifica 
languages  are  three  or  four  spoken  in  K&Bristan,  EhSwar  of 


Chitral,  ShlntL  of  Gilgit,  ESsbmIri,  and  Kdhisttol.  The  last 
two  are  border  tongues,  much  mixed  with  the  neighbouring 
languages  of  Indiaproper.  The  only  one  which  hasany  literature 
is  Kashmiri  (5.0.).  The  rest  are  entirely  uncultivated.  Their 
general  character  may  be  described  as  partly  Indian  and  partly 
Iranian,  although  they  have  in  their  isolated  position  developed 
some  phonetic  laws  of  their  own. 

Indo-Aryan  ClassificaHon. — ^The  oldest  q^edmens  of  Indo- 
Aryan  speech  which  we  possess  very  closely  resemble  the  oldest 
Iranian  (see  Feksia:  Language).  There  are  passages  in  the 
Iranian  Avesta  which  can  be  turned  into  good  Vedic  Saosr 
krit  by  the  application  of  a  few  simple  phonetic  laws.  It  is 
sufficient  for  our  present  purposes  to  note  that  after  the  separa- 
tion the  development  of  the  two  old  forms  of  speech  went  on 
independently  and  followed  somewhat  different  lines.  This 
Is  most  marked  in  the  treatment  of  a  nexus  of  two  consonants. 
While  modern  Iranian  often  retains  the  nexus  with  little  or  no 
alteration,  modem  Indo-Aryan  prefers  to  simplify  it.  For 
instance,  while  the  old  Aryan  sth  becomes  sH  or  ist  in  modem 
Persian,  it  becomes  Uh  or  Ik  in  modem  Indo-Aryan.  Similarly 
bkr  becomes  b'r  in  the  former,  but  bbh  or  6A  in  the  latter.     Thus :— 


Old  Indo-Aryan. 

Old  Iranian.  Modern  Persian. 

Hindi. 

SthSMO- 

bhrdiar- 

jfdno-              s'Ubi  or  isUin 

brotar-             b'tadar 

m«d.  a  place. 
bhm,  a  brother. 

The  earliest  extant  literary  record  of  Indo-Aryan  languages 
is  the  collection  of  hymns  known  as  the  Rig- Veda.  As  we  have 
it  now,  we  may  take  it  as  representing,  on  the  whole,  the  particular 
vernacular  dialect  spoken  in  the  east  of  the  Punjab  and  in  the 
upper  portion  of  the  Gangetic  Doab  where  it  was  compiled. 
The  tribe  which  spoke  this  dialect  spread  east  and  south,  and 
their  habitat,  as  so  extended,  between  the  Punjab  and  the 
modem  Allahabad  and  reaching  from  the  Himalaya  to  the 
Vindhya  Hills  in  the  south,  became  known  to  Sanskrit  geographers 
as  the  Madkyad?Sa  or  "Midland,"  also  called  ArySnarla,  or  the 
"  home  of  the  Aryans."  The  language  spoken  here  received 
constant  literary  culture,  and  a  refined  form  of  its  archaic 
dialect  became  fixed  by  the  labours  of  grammarians  about  the 
year  300  b.c,  receiving  the  name  of  Sa^hsk^la  (Sanskrit)  or 
"  purified,"  in  contradistinction  to  the  folk -speech  of  the  same 
tract  and  to  the  many  Indo-Aryan  dialects  of  other  parts  of 
India,  all  of  which  were  grouped  together  under  the  title  of 
Prakrta  (Prakrit)  or  "natural,"  "  unpurified."  Sanskrit  (j.s.) 
became  the  language  of  religion  and  polite  literature,  and  thus 
the  Midland,  the  native  land  of  Its  mother  dialect,  became 
accepted  as  the  true  pure  home  of  the  Indo-Aryan  people,  the 
rest  being,  from  the  point  of  view  of  educated  India,  more  or 
less  barbarous.  In  later  times,  the  great  lingua  Jranca  of  India, 
Hindostani,  also  took  its  origin  in  this  tract. 

Round  the  Midland,  on  three  sidea^west,  south  and  cast — 
lay  a  country  inhabited,  even  in  Vedic  times,  by  other  Indo- 
Aryan  tribes.  This  tract  included  the  modem  Punjab,  Sind, 
Gujarat,  Rajputana  with  the  country  to  its  east,  Gudh  and 
Behar.  Rajputana  belongs  geographically  to  the  Midland, 
but  It  was  a  late  conquest,  and  for  our  present  purposes  may 
be  considered  as  belonging  to  the  Outer  Band.  The  various 
Indo-Aryan  dialects  spoken  over  this  band  were  all  more  closely 
related  to  each  other  than  was  any  of  them  to  the  language  of 
the  Midland.  In  fact,  at  an  early  period  of  the  linguistic  history 
of  India  there  must  have  been  two  sets  of  Indo-Aryan  dialects, — 
one  the  language  of  the  Midland  and  the  other  that  of  the 
Outer  Band.'  Hoernle  was  the  first  to  suggest  that  the  dialects 
of  the  Outer  Band  represent  on  the  whole  the  language  of  the 
earlier  Indo-Aryan  immigrants,  while  the  language  of  the  Midland 

'  Attempts  have  been  made  to  discover  dialectic  variations  in  the 
Veda  itself,  and,  as  originally  composed  in  various  parts  of  the 
Punjab  widely  distant  from  each  other,  the  hymns  probably  did 
cont^n  many  such.  But  they  liave  been  edited  by  compilerE  whose 
home  was  in  the  Midland,  and  now  their  language  is  fairly  uniform 
throughout.  In  the  time  of  Asaka  (250  B.C.)  there  were  at  least  two 
dialects,  an  eastern  and  a  western,  as  well  as  another  in  the  e 
north-west.  The  erammarian  Patafijali  (150  a.c.)  t 
of  severardialects. 
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wu  that  of  the  latest  comen,  who  entered  the  Punjab  Uke  a 
wtdge  and  thnut  Che  othen  outwards  In  three  directions. 

As  time  went  on,  the  population  of  the  Midland  expanded 
and  forced  the  Outer  Band  into  a  still  wider  circuit.  The 
Midland  conquered  the  eastern  Punjab,  Rajpucana  with  Gujarat 
(where  it  reached  the  sea)  and  Oudh.  With  its  armies  and 
Its  settlers  it  carried  Us  language,  and  hence  in  all  these  territoriea 
we  now  find  mixed  forms  of  speech.  The  basis  of  each  is 
that  of  the  Outer  Band,  but  the  body  is  that  of  the  Midland. 
Moreover,  as  we  leave  the  Midland  and  approach  the  external 
borders  of  this  tract,  the  influence  of  the  Midland  language  grows 
weaker  and  weaker,  and  traces  of  the  original  Outer  language 
become  more  and  more  prominent.  In  the  same  way  the 
languages  of  the  Outer  Band  were  forced  farther  and  farther 
afield.  There  was  no  room  for  expansion  to  the  west,  but  to 
the  south  It  flowed  over  the  Marat  ha  country,  and  to  the  east 
Into  Orlssn,  Into  Bengal  and,  last  of  all,  into  Assam. 

The  state  of  aflnin  at  the  present  day  is  therefore  as  follows: 
There  Is  a  Midland  Indo-Aryan  language  (Western  Hindi) 
occupying  the  (jangetlc  Doab  and  the  country  immediately 
to  its  north  and  south.  Round  it,  on  three  sides,  is  a  band  of 
mixed  languages,  Ponjabi  (of  the  central  Punjab),  Gujaiati, 
Rajosthanl  (of  Rajputana  and  its  neighbourhood),  and  Eastern 
Hindi  (of  Oudh  and  the  country  to  its  south).  Beyond  these 
again,  there  is  the  band  of  Outer  Languages  (Kashmiri,  with 
Us  I'isaca  basis),  Lahnda  (of  the  western  Punjab),  Sindhi  (here 
the  band  is  broken  by  Gujarati),  Maratht,  Oriya  (of  Orissa), 
Bihari,  Bengali  and  Assamese.  There  are  also,  at  the  present 
day,  Indo-Aryan  languages  in  the  Himalaya,  north  of  the 
Midland.  These  belong  to  the  Intermediate  Band,  being  recent 
Importations  from  Rajputana.  The  Midland  language  ia  there- 
fore now  cucloMd  within  a  ring  fence  of  Intermediate  fonm 
of  spn-ch. 

Wc  have  seen  that  the  word  "  Prakrit "  means  "  natural " 
or  "  vernacular, "  as  opposed  to  the  "  purified  "  literary  Sanskrit. 
Ftom  this  point  of  view  every  vernacular  of  India,  from  the 
cariicst  times,  is  a  Prakrit.  The  Rig~Veda  itself,  composed 
loDjt  before  the  birth  of  "  purified  "  Sanskrit,  can  only  be  con- 
sidered as  written  in  an  old  vernacular,  and  its  language, 
together  with  the  other  contemporary  Indo-Aryon  dialects 
which  never  attained  to  the  honour  of  "  purification,"  may  be 
cnllctl  the  Primary  Prakrits  of  India.  If  we  compare  literary 
Sanskrit  with  classical  Latin  (see  Broodrcth,  "  The  Gaurian 
compared  with  the  Romance  Languages,"  Jotmuil  of  tie  Royal 
Asittk  5.1IVI.V  xi.  (1870),  187;  xii.  (1880),  333),  then  these 
Primary  Prakrits  correspond  to  the  old  Italic  dialects  con- 
tempiMitry  with  and  related  to  the  literary  language  of  Rome. 
They  n-cre  synthetic  languages  with  fairly  complicated  giammais, 
no  objection  to  harsh  combinations  of  consonants,  and  several 
frammaticol  forms  strange  to  the  classical  speech.  In  the 
course  of  centuries  (while  literary  Sanskrit  remained  stereotyped) 
they  decajTd  into  Sttondnrv  Prakrits.  These  stiU  remained 
synthclic,  and  still  retained  the  non-classical  fonns  of  grammar, 
hut  diphthongs  and  harsh  combiaaUons  of  consonants  were 
esihcATd.  They  now  corresponded  to  the  post-classical  Italic 
dialcvts.  Just  as  Sanskrit  (and  the  Primary  Prakrits)  knew 
of  a  city  called  Kau^imbl.  wbicli  was  known  as  Kdsamld  to  the 
^\)ndar>'  Prakrits,  so  the  real  Vmbrjan  name  of  the  poet 
knttwn  to  litoratuiv  a$  PUutus  was  Plot  lu^s.  Again,  as  the  Latin 
ft]i-/«t\)  became  /,tffiM.i.  so  the  Primary-  Prakrii  Udiiu-  became 
thip  Sctxmdary  ^-M^i-.  In  India,  the  di^ike  to  harsh  consonantal 
siH)n<.t$.  a  «i.^  <if  tEloitic  lajciness.  finally  led  to  a  condition  oi 
tiixw»\  ahstilute  duidity.  each  wvird  of  the  Secondary  Prakrits 
itltimai<J.v  hcvv^ng  an  rmasoilaled  coUecUon  of  voicels  hangiiig 
<>n  <v>  an  vxvasional  cvntfunant.  This  weakness  brou^t  its  own 
Nemesis  and  from.  $«>-.  a^o.  tooo  ««  find  in  existence  the  series 
of  itHvleni  ltH)o-AT>'an  vennaeulais.  or.  as  they  may  be  called. 
rf»ft.:rv  Prakrits.  cKisely  c>.trt>e*pondin|:  to  the  modem  Romance 
btnpia^K.  Here  we  lind  the  hiasus  between  conliiruous  vowels 
aU4i$bevl  by  the  cre«iioa  of  ikew  di^Jithoogs.  dedrensioaal  and 
OMlju|tat)OBal  lerminaiiitas ooBstsiini:  m<f«)>' oi  <ro««b  bccoffiing 
WMlt  awa^-.  and  ikw  Un^ua^es  appearing,  no  longer  s>-nthetic. 


but  analytic,  and  again  reverting  to  combinations  of  consonants 
under  new  forms,  which  had  existed  three  thousand  years  ago, 
but  which  two  thousand  years  of  attrition  bad  caused  to  vanish. 
It  is  impossible  to  fix  any  approximate  date  for  the  change 
from  the  Primary  to  the  Secondary  Prakrits.  We  see  sporadic 
traces  of  the  secondary  stage  already  occurring  in  the  Rig-Veda 
itself,  of  which  the  canon  was  dosed  about  looo  B.C.  At  any 
rate  Secondary  Prakrits  were  the  current  vernacular  at  the  time 
of  the  emperor  Asoka  (350  B.C.).  Their  earliest  stage  was  that 
of  what  is  now  called  Psli,  the  sacred  language  of  the  Buddhists, 
which  forms  the  subject  of  a  separate  article  (see  Pau).  A 
still  later  and  more  abraded  stag^  is  also  discussed  under  the 
head  of  Prakrit.  This  stage  is  known  as  that  of  the  Prakrit 
par  excellence.  When  we  talk  of  Prakrit  without  any  qualifying 
epithet,  we  usually  mean  this  later  stage  of  the  Secondary 
Prakrits,  when  they  had  developed  beyond  the  stage  of  Pflli, 
but  before  they  had  reached  the  analytic  stage  of  the  modem 
Indo-Aryan  vernaculars.  The  next,  and  final,  stage  of  the 
Secondary  Prakrits  was  that  of  the  Apabhra^cu.  The  word 
ApabhraHiia  means  "  corrupt  "  or  "  decayed,"  and  was  applied 
to  the  vernaculars  in  contrast  to  the  Prakrit  par  excdtence, 
which  had  in  its  turn  (like  Sanskrit  and  Pali)  become  stereotyped 
by  being  employed  for  literature.  It  is  these  Apabhramias 
which  are  the  direct  parents  of  the  modem  vernacular.  The 
following  is  a  list  of  the  Indo-Aryan  vernaculars,  showing,  when 
known,  the  names  of  the  ApabkrathSas  from  which  they  are 
spmng,  and  the  number  of  speakers  of  each  in  the  year  1901: — 


Apabhra<itSa, 


Gaurjara  . 
SauraaSoB  . 
Ardhamfigadha 


Modem  Language. 


Westeral 

B.  Imtenntdiale  Langiiaget. 
R&jasth&ni 
Pah&n  Languages 
GujariUi 
Pafij&bi 
Eastern  Hindi 


[   (with  a   PiiBca 


K&shm: 

KShist&nl   (with  a  Ki&ca 

UhndK  or  Western  PaC^Lbi 


(c)  Eastern  Gr»i^. 
Bibin 

Beogau 


Total  .     .     Mote  than 


10,917.71a 
3,124,681 
9.439.925 
17.070,961 
32,136,358 


i,oo7,«»7 

(unknown) 


34.579*44 
9.687.429 

44.6a4.048 
■  ■350.846 

!  19.725.473 


Of  these,  the  Pahlfi  languages  are  ofi^raots  of  RSjastbiiil 
imported  into  the  Himalaya.  K<UiistSnf  incjudes  the  mixed 
dialects  of  the  Swat  and  Indis  Kc^iistans.  The  ccnsns  ot  1901 
did  not  extend  to  these  tracts.  A  fuD  accoont  of  the  Apobk- 
ratkSiK  win  be  Found  in  the  article  Pbaksit. 

Although  the  modem  Indo-Aryan  vernaculars  are  not  derived 
from  Sanskrit,  and  though  aD.  or  nearly  sQ.  are  not  derived 
from  the  language  <£  the  Rig-Veda,  neverthdcss.  as  these  ate 
almost  the  only  sources  of  our  inf  onnatioo  as  to  what  the  Ptimaiy 
Prakrits  of  India  were,  and  as  all  Primary  Prakrits  were  related 
to  these  two  and  were  in  approximately  the  same  stagcofpfacMietic 
development,  they  aSord  a  convenient  means  for  carrying  ont 
historical  tn>i-cstigation  into  the  oripn  of  all  the  modern  Indo- 
Aryan  vemacnlars  to  its  legitimate  conchtstoa.  At  the  same 
lime  (hey  are  not  always  trustworthy  gtrides,  and  scnnctiiiies 
fail  to  e:qtlain  forms  derived  from  otfa^  anomt  contemponiy 
dialects,  the  originals  of  which  were  unknown  to  the  Vetfic 
and  classical  litenturc.    A  stiiUng  ""■"r**  is  the  oi^in  ei  tbe 
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very  common  loc&tive  suffix  -i.  This  can  be  traced  thiou^h 
the  ApabkraMa  -ki  to  the  Pali  -d/ti.  There  aU  Indian  dues 
cease,  and  it  is  not  till  we  recognize  its  lelation^p  to  the  Greek 
-$1.  that  we  understand  that  it  is  an  ancient  Indo-European 
tenniUttiOii  kept  alive  in  India  by  some  of  the  Primary  Prakrits, 
but  ignored  both  by  the  dialect  of  the  Rig- Veda  and  by  literary 
Sanskrit.  With,  this  reservatiwi,  a.  short  comparison  of  Sanskrit 
with  the  Seoondaiy  and  Tertiary  Prakrit  developments  will  be 
of  interest.  As  the  Pali  and  Prakrit  stages  ate  fuUy  treated 
under  their  proper  beads,  very  brief  references  to  them  will 
be  sufficient. 

A.  Voeabulary. — The  ^und  of  all  the  vocabularies  of  the  modern 
Indo-An'an  vernaculars  is,  of  course,  the  vtKabulary  of  Aiyan  India 
in  the  Vedic  period.  Thousands  of  words  have  descended  from  the 
earliest  times  and  are  still  in  exiatence,  after  passing  through  certain 
changes  Eubject  to  well-known  phonetic  laws.  As  many  of  these 
IswB  are  the  same  for  every  language,  it  follows  that  a  large  stock  of 
words,  which  principally  differ  in  inflection,  is  common  to  al!  these 
modem  forme  of  speech.  These  words,  which  natives  believe  to  be 
derived  from  Sanskrit  itself,  are  called  by  them  iadbkaea,  i,e.  "  having 
'  that  '  {sc.  Sanskrit,  or,  more  correctly,  the  Primary  Prakrit)  for  its 
origin."  As  the  language  of  the  Midland  is  derived  from  the  old 
dialect  of  which  Sanskrit  is  the  "  polished  "  form,  it  is  approximately 
true  to  say  that  it  is  derived  from  that  form  of  speech,  and  its  native 
vocabulary  (allowing  for  phonetic  development)  may  be  said  to  be 
the  same  as  that  of  Sanskrit.  But  the  farther  we  go  from  the  Mid- 
land, the  more  examples  we  meet  of  a  new  class  of  words  which 
natives  of  India  call  aiiya  or  "  country-bom."  Most  of  these  are 
really  also  tadbhavas,  descendants  of  the  old  Primary  Prakrit  dialects 
spoken  outsidethe  Midland,  of  whose  existence  native  scholars  took 
no  account.  Finally,  owing  to  the  ever-present  influence  of  literary 
Sanskrit,  words  are,  and  have  been  for  many  generations,  borrowed 
direct  from  that  language.     Some  of  these  borrowed  woids  are  due 

•"  •' '''ence  of  Sansioit  as  the  language  of  religion.     Their  ■■-"  •- 

^ jvf  ■  --      » 

technical  tc 


paralleled  by  the  employment  of  Greet  and  I^tin  words  for  religious 

-     ■--'-'■     msin  all  the  languages  of  Europe.     Others  are  technical 

s  and  sciences,  nut  most  of  those  which 


Nmply  employed  for  the  sake  of  fine  language,  much  as  if  some  purist 
were  to  insist  on  employing  kldford  instead  of  "  lord  "  in  writing 
English.  These  Sanskrit  words  are  known  as  tatsama  or  "  the  same 
as  that '  (se.  Sanskrit)."  The  number  of  lalsamas  employed  varies 
mudu  In  lai^uages  sudi  as  Panjabi  which  have  little  or  no  litera- 
ture, and  in  the  speech  of  the  peasantry  all  over  India,  they  are  few  in 
numba'.  In  the  modern  literary  Bengali  a  false  standard  of  literary 
taste  has  led  to  thejr  employment  in  overwhelming  numbers,  and  the 
homely^  vigorous  home-speech,  which  is  itself  capable  of  expressing 
every  idea  that  the  mind  of  man  can  conceive,  fkiunders  about 
awkwardly  enough  under  the  weight  of  its  borrowed  plumes,.  The 
native  vocabulary  of  the  modern  Indo-Aryan  vernaculars  is  thus 
made  up  of  tadbhavas.  diSyas  and  taUatnas. 

The  Dravidiaii  languages  <A  southern  India  have  also  contributed 
a  small  quota  to  the  Indo-Aryan  vocabulary.  Most  <rf  the  words 
have  been  given  a  colour  of  contempt  in  the  process  of  borrowing. 
Thus  the  word  piUa,  a  cub,  is  really  the  Dravidian  ptilai,  a  son. 
"But  the  most  important  accretion  from  outside  comes  from  Persian, 
and  (through  Persian)  from  Arabic.  This  is  due  to  Mahommedan 
influence.  In  the  Mogul  courts  Persian  was  ior  long  the  language  of 
politeness  and  literature,  and  words  belonging  to  it  filtered  into  all 
stages  of  society.  The  proportion  of  these  Persian  words  varies 
greatly  in  the  different  languages.  In  some  forms  of  Western  Hindi 
they  have  almost  monopolized  the  vocabulary,  while  in  others,  such 
as  Ben^i  and  Maratlii,  the  number  is  very  few.  Instances  of 
borrowing  from  other  languages  are  of  small  importance. 

fl.Pianrtica.—Thealpmibet  of  the  Indo-Aryan  languages  is,  on  the 
whole,  the  same  as  that  of  Sandtrit  Iq.v.),  and  the  system  of  trans- 
literation adopted  for  that  language  is  also  followed  for  them.' 
Some  new  sounds  have,  however,  developed  in  the  Secondary  and 
Tertiary  Prakrits.  New  signs  will  be  used  for  them,  and  will  be 
vxplained  in  the  proper  places.  Sanskrit  knew  only  long  i  and  6,  but 
already  in  the  Secondary  Prakrits  we  find  a  corresponding  short  pair, 
tfando,  of  which  the  nse  is  considerably  extended  in  the  tertiary  stage. 


'  The  N&gari  (see  Sanskkit)  and  allied  alphabets,  when  employed 
for  modern  Indo-Aryan  languagea  or  for  Prakrit,  are  transliterated 
in  this  work  according  to  the  followii^  system : — ■ 
aSiiuu  {-feeai  aio  6auaum(antMi>dra)"(aniitMlMfta)h(i'<mr(<]). 
kkhggh  re 

.c  (ts)  ch  (tab)  j  (di)  jb  (dih)  fi 
t  th  d  (r)  dh  (rh)  lib  V 
ttJtddhn 
p  ph  b  bh  m 
y  r  1  V  (w) 


The  Sanskrit  diphthongs  at  and  Sm  disappeared  in  the  aecoodary 
stage,  i  and  6  being  substituted  for  them  respectivdy.  On  the  otho: 
hand,  in  the  same  stage,  we  frequently  come  across  pairs  of  vowds, 
such  as  a>,  ad,  with  a  hiatus  between  the  two  members.  In  the 
tertiary  stage,  these  pairs  have  been  combined  into  new  diphthongs 
ai  and  au,  snorter  in  pronunciation  than  Si  and  /lu.  The  pronuncia- 
tion of  Si  and  ai  may  be  compared  with  that  of  the  Engli^  "  aye  " 
and  "  I  "  respectively.  In  the  languages  of  the  Outer  Band,  there  is 
again  a  tendency  to  weaken  this  new  ot  to  I,  and  the  new  an  to  5. 
All  the  tertiary  languages  weaken  a  short  final  vowd.  In  most  it  is 
elided  altogether  in  prose,  but  in  some  of  those  of  ttte  Outer  Band 
(Ka^mtri,  Sindhi  and  Bihari)  it  is  half  pronounced.    Some  of  tbe 


Sanskrit  has  as  a  rule  been  preserved  throughout.  In  the  tertiary 
stage  it  generally  resolves  itself  into  falling  on  the  ante-penultimate, 
if  the  penultimate  is  short.  If  the  latter  is  long  it  takes  the  accent. 
In  the  eastern  languages  there  is  a  tendency  to  throw  the  accent  even 
farther  back.     There  is  also  everywhere  a  tendency  to  lighten  the 

Eronunciation  of  a  short  vowd  after  an  accented  syllable,  so  that  it  is 
irdy  audible.  Thus,  aU"M  for  cdlatH.  In  some  dialects,  e.g.  the 
Urdu  formof  Western  Hindi,  this  "  imperfect  "  vowd  has  altt^ther 
disappeared,  as  in  eMti. 

The  tertiary  languages  have  on  the  whcJe  preserved  the  consoik- 
antal  system  of  the  secondary  sta^,  preferring,  however,  as  a  rule, 
to  simplify  double  consonants,  with  compensatory  lengthening  of 
the  preceding  vowd.  Thus,  for  Sanskrit  iosia-,  a  hand,  we  have 
Secondary  Prakrit  haiiha-.  Tertiary  hOth.  Some  tertiary  languages 
have  both  luiiih  and  hath:  others  (like  Gujarati)  have  only  hOtk: 
while  others  (like  Panjabi)  have  only  haUh.  In  the  extreme  north- 
west, Sindhiandl-ahnda,unda-the  influence  of  the  Pisaca  laneuages, 
simplify  the  double  consonant  without  compenaatory  lengthening. 


ilogous  difficulty  in  pronoundne  a  sibilant.  The  north- 
western lai^^ages  change  it  to  k  as  in  Persian.  Marathi  dian^ea  s  to 
i  before  palatal  sounds,  and  the  aame  change  occurs  in  Bengali  in  the 
caseofeveryuncompounded  sibilant.     Eastern  Bengaliand  Assamese 

Eo  farther.  Here  s  is  ^ain  sounded  almost  like  A.  On  the  other 
and,  in  the  Midland,  inarely  becomes  A  and  then  only  when  medial. 
In  the  Outer  languages  the  palatal  consonants  are  also  liable  to 
change;  j  andj'A  approach  the  sound  of  1,  and  c  and  eh  often  become 
U,  or,  in  the  East,  a  simple  3.  Thus,  the  Midland  Oliar,  a  servant, 
is  pronounced  ts&kar  in  Marathi,  and  the  Midland  m&Ai  a  fish,  is 
sounded  mSs  in  Marathi,  Bengali  and  Assamese. 

C.  Declm3um.~la  the  latest  stage  of  the  Secondary  Prakrits  the 


■I  gender  be^ns  to  disappear,  and  in  the  tertiary  stage,  e 
rathi,  it  is  nearly  altogether  wandng.  Elsei 
IS  occasional  relics  ofits  employment.     In 


in  Gujarati  and  Marathi,  it  is  nearly  altogether  wandng. 

we  only  come  across  occasional  relics  ofits  employment,     .     

of  the  tertiary  languages  grammadcal  gender,  as  distinct  from  sexual 
gender,  has  disappeared  as  endrdy  as  it  has  in  English.  The  dual 
nurobw  had  already  fallen  into  msuse  in  the  Secondary  Prakrits. 
In  the  secondary  sta^e  we  see  a  gradual  simpliiication  of  granunatical 
form  and  a  disappearance  ot  case  endings.  The  complicated  Sans- 
krit system  is  more  and  more  superseded  by  the  simple  uniformity 
of  the  declension  of  o-bases.  One  by  one  the  case  endings  were  dis- 
carded, and  cases  were  confounded  with  one  another  dll  at  length  in 
ApabhrathSa,  only  one  or  two  forms  remained  for  each  number.  In 
the  tertiary  stage  there  remain  in  most  languages  only  two  cases, 
which  we  may  call  the  nominative  and  the  obligue-  The  latter  can 
be  emfdoyed  for  any  case  except  the  nominative,  but  the  sense  is 
usually  defined  by  the  aid  'A  help-words  called  postpositions.'  It  is 
a  linguistic  rule  that  languages  in  which  the  genitive  precedes  the 
governing  noun  prefer  suffixes  to  prefixes  ana  vice  versa;'  and,  as 
the  genius  of  the  Indo-Aryan  languages  does  require  the  genitive  to 
be  prefixed,  tbeee  hdp-words  take  the  form  of  suffixes.  In  the 
Midland  they  are  still  separate  words,  but  in  the  Outer  Band  each  has 
in  general  become  incorporated  vdth  the  main  word  to  which  it  is 
attached.  Thus,  the  Midland  gfiCrS,  a  horse,  has  its  oblique  form 
ghSri,  genitive  ghSrS  klr,  but  Bengali  has  oblique  form  ghSrS.  genitive 

Sb^Sr  contracted  from  gh6fS+(,k)ar.  The  ground  principles  of 
ecienaoDlnall  tertiary  languages  are  the  same,  but  as  each  employs 
different  postpositions  the  systems  of  declension  vary  considerably. 
Marathi  is  the  only  true  Indo-Aryan  language  which  has  preserved 
anything  more  than  sporadic  rdics  of  the  old  system  of  case  termina- 

D.  OmjuffitwK. — Two  tenses,  the  present  and  the  imperadve.  ot 
the  old  synthetic  system  of  conjugation  have  survived  In  all  the 
Tertiary  Prakrits,  and  in  some  ot  them  we  also  find  the  ancient 
future.  Ail  other  tenses  are  now  made  periphrastically,  mostly 
with  the  aid  of  participtea  to  which  auxiliary  verba  may  or  may  nM 
be  added.  The  partidples  employed  are  all  survivals  of  the  old 
parUciples  of  the  present,  of  the  past  and  (in  some  languages)  of  .the 


■  The  origin  of  the  postpositions   is  discussed  in  the  article 

HiNDOSTANI. 

'  See  P.  W.  Schmidt  in  MUt«ihMe»  der  Wiener  AnOiropohguelieit 
GesdUckafl,  xxxiii.  381. 
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future.  The  past  and  future  porticiplee  are  passive  in  their  origin, 
»nd  lience  tenses  formed  with  these  participles  must  be  construed 
passively.  Thus,  instead  of  "  1  struck  him  "  we  must  Bay,  either 
he  was  struck  by  me,"  or  else  (impersonally)  "  it  was  struck  by  me 
with  reference  to  nim."  So,  for  an  intransitive  verb  we  have,  either 
"  I  am  gone,"  or"  it  is  gone  by  me."  In  the  languageof  the  Midland 
this  is  quite  ^mple  and  clear,  but  in  those  of  the  Outer  Band  the 
subject  (in  the  instrumental,  or  as  it  is  usually  called  "  agent  "  case) 
is  indicated  by  means  of  pronominal  suQixes  attached  to  the  participle 
or  auxiliary  verb;  thus  (Bengali)  mdriia+am,  struck+by-me, 
becomes  mOrUam,  I  struck.  In  such  cases  all  memory  of  the  passive 
meaning  of  the  participle  is  lost  by  the  eastern  languages,  and  it, 
together  with  uie  appropriate  pronominal  suffixes,  becomes  in 
appearance  and  in  practical  use  an  ordinary  past  tense  conjugated  as 
in  Latin  or  in  Sanskrit.     It  is  an  instance  of  reversion  to  the  original 


type;  first  synthetic,  then  analytic,  and  then  again  a  new  synt! 
conjugation.  In  the  other  language  of  the  Outer  Band,  thememory 
of  the  passive  nature  of  the  partic^le  is  retained,  although  Che 
conjugation  is  as  synthetic  as  in  the  ^st,  and  the  subject  has  to  be 
put  into  the  "agent"  case. 

AuTHOHiTiHS. — No  work  has  yet  been  published  dealing  with  Indo- 
Aryan  subjects  as  a  whole,  although  several  have  been  written  which 
treat  of  one  or  more  stages  of  their  development.  For  the  general 
question  of  the  PiUca  languages,  the  reader  may  consult  G.  A. 
Grieraon's  The  PiiOca  Languages  of  Nortk-Westem  India  (London, 
1906).  For  the  different  languages  of  this  group,  see  G.  W.  Leitner, 
DardUtan  (Lahore,  1877) ;  T.  Biddulph,  Tnbes  of  the  Hindoo  Koosk, 
(Calcutta,  1880);  D.  J.  0''Brien,  Grammar  and  Voccbulary  of  the 
KhoteOr  Diaiect  (Lahore,  1895);  T.  Davidson,  Notts  on  the  Bashgali 


darkar,  "  The  Phonology  of  the  Prakrits  of  Northern  India,'  -. 

Journal  of  Ike  Royal  AsMlic  Society  (fiombiiyBmncb),vol.  XVII.,  ii., 
r)9-lS2  (see  also  the  same  author's  series  of  papers  on  c<^nate  subjects 
m  vol.  XVI.  of  the  same  Journal)  •  and  G.  A.  Grierson  s  essays  On 
the  Phonology  of  the  Modern  Indo-Aryan  Vernaculars"  in  the 
Zeitsckrift  der  deutschen  morgerUdnditchen  GtseUschaft,  vols,  xlix.,  ). 
(1895-1896),  393,  I ;  "  On  the  Radical  and  Participial  Tenses  of  the 
Modem  Indo-Aryan  Vernaculars "  in  the  Journal  of  the  Aiiaiic 
Society  of  Bengal,  vol.  bdv.  (1895),  part  i.,  353;  and  "  On  certain 
Suffixes  in  the  Modem  Indo-Aryan  Vernaculars  "  in  the  Zeitsckrift 
fUr  vergteiekende  Sprackforschung  (1903),  p.  117^.  The  general 
subject  of  this  article  is  discussed  at  greater  length  in  chapter  vii.  of 
the  Report  on  tkeCensut  of  India,  laoi  (Calcutta,  igoi).  The  volumes 
oi  the  Linguistie  Survey  of  India  also  contain  much  detailed  iitforma- 
tion,  summed  up  at  lenigtb  in  the  introductDry  volume.    (G.  A.  Gr.). 

'  INDO-CHINA,  FRENCH.*  The  geogr^hical  denomination 
of  French  Indo-China  includes  the  protectorates  of  Annam, 
Tonglung  and  Cambodia,  the  colony  of  CochiD-China  and  part 
of  the  Laos  country.  In  1900  the  newly-acquired  territory  of 
Kwang-Chow  Bay,  on  the  coast  of  China,  was  placed  under 
the  authority  of  the  governor-general  of  Indo-China.  Cochin- 
China,  a  geographical  definition  which  formerly  included  all 
the  countries  in  the  Annameae  empire — Tongking,  Annam 
and  Cochin- China— now  signifies  only  the  French  colony,  con- 
usting  of  the  "  southern  provinces  "  originally  conquered  from 
Annaro,  having  Saigon  as  its  capital.  In  its  entirety  French 
Indo-China,  the  eastern  portion  of  the  Indo-Chinese  peninsula, 
lies  between  8" 30'  and  23*  25'  N.  and  100°  and  109"  20'  E.  It 
is  bounded  N,  by  China,  on  which  side  the  frontiers  have  been 
delimited;  E.  and  S.£.  by  the  Gulf  of  Tongking  and  the  China 
Sea;  W.  by  the  Gulf  of  Siam  and  Siam,  and  N.W.-  by  Burma. 
The  area  is  estimated  at  about  190,000  sq.  m.,  with  a  population 
of  17I  millions,  of  whom  75  or  80%  are  Annamese.  The  French 
inhabitants  number  about  13,000. 

The  configuration  of  the  country  is  determined  by  two  rivers 
of  unequal  importance— the  Mekong  and  the  Song-Koi — and 
a  continuous  chain  of  mountains,  an  offshoot  of  the  great 
Chinese  group  of  Yun-nan,  which,  making  a  double  curve,  forms 
an  immense  S.  South  and  west  of  this  mountain  chain  the 
country  forma  part  of  the  Mekong  basin.  To  the  north  and 
north-east  of  the  chain  the  valley  of  the  Song-Koi,  or  Red  river. 


constitutes  almost  the  whole  of  Tongking,  of  which  its  delta 
represents  the  most  fertile  and  populous  if  not  the  largest  portion. 
The  small  mountainous  provinces  of  Lang-Son,  That-Ke  and 
Kao-Bang,  however,  belong  geographically  to  the  Si-Siang 
basin.  On  the  east  the  small  province  of  Mon-Kay,  on  the  borders 
of  Kwang-Timg,  forms  a  little  basin  enclosed  between  the 
mountains  and  the  sea;  on  the  south  the  province  of  Thanh-Hoa, 
although  crossed  by  the  small  river  Song- Ma,  forms  the  extremity 
of  the  Red  river  delta  and  belongs  to  it,  the  two  rivers  being 
united  at  some  distance  from  the  sea  by  a  natural  channel  formed 
by  the  junction  of  a  northern  branch  of  the  Song-Ma  with  a 
southern  branch  of  the  Song-Koi.  The  Red  river  descends 
from  the  mountains  of  Yun-nan,  rising  near  Tali-fu  between 
deep  and  inaccessible  gorges,  and  becomes  navigable  only  on 
its  entry  into  Tongking.  Means  have  been  taJcen  to  render  it 
available  to  steam  launches,  and  in  consequence  of  an  agreement 
between  the  state  and  the  Compagnie  des  Correspondances 
Fiuviales  a  service  of  steftmers  is  provided  from  its  mouth  to 
Lao-Kay.  Near  Hung-Hoa  the  Red  river  receives  its  two  chief 
tributaries,  the  Black  river  from  the  plateaus  of  the  west — the 
land  of  the  Muongs — and  the  Clear  river,  one  of  the  largest 
of  whose  tributaries  issues  from  the  Ba-Be  lakes.  The  Black 
river  is  navigable  for  a  considerable  distance,  the  Clear  river 
only  from  Tuyen-Kwang.  Between  the  basins  of  the  Song-Koi 
and  the  Mekong  the  rhnin  of  mountains,  crowned  by  tolerably 
extensive  plateaus,  covers,  with  its  ramifications  and  transverse 
spurs,  a  vast  extent  of  country  little  known,  although  several 
trade-routes  traverse  it,  thus  placing  the  Laos  country  in 
communication  with  Tongking  and  Annam.  In  about  19°  N. 
the  mountain-ridge  approaches  the  sea  and  runs  parallel  to  the 
coast,  presenting  on  its  eastern  side  a  steep  declivity  which 
encloses  a  narrow  littoral,  in  places  only  a  mile  or  two  broad, 
between  the  base  of  its  cliffs  and  the  shore.  This  coast-belt 
constitutes  the  habitable  and  cultivable  portion  of  Annam 
proper,  and  consists  of  alluvial  matter  accumulated  at  the 
mouths  of  mountain  streams,  and  marshes  and  swamps  enclosed 
between  land  and  sea  by  sand  ridges  heaped  up  by  wind  and 
tide.  The  high  valleys  and  plateaus  originally  belonged  to  the 
empire,  the  limits  of  which,  although  invaded  and  occupied 
by  Siamese,  formerly  extended  to  the  banks  of  the  Mekong. 
The  western  slt^s  form  part  of  the  French  Laos  possessions. 
The  Mekong  valley  includes  Laos,  Cambodia  and  the  greater 
part  of  Cochin-China.  The  Mekong  (g.n.)  is  one  of  the  largest 
rivers  of  south-eastern  Asia,  having  a  course  1900  m.  in  length. 
Its  mouths,  six  in  number,  communicate  by  means  of  a  navigable 
canal  with  the  Saigon  river  (fed  by  the  Don-Nai  and  the  two 
Vaico  rivers),  which  is  navigable  by  the  largest  warships,  render- 
ing Saigon  the  most  important  natural  pott  of  Indo-China. 

Gtoloiy. — ^The  deltaic  tracts  of  the  Mekong  and  Red  river  are 
composed  of  alluvium  (generally  sjlidous  clay)  deposited  by  the 
rivers.  The  mountains  from  which  this  soil  is  derived  are  gramtic  in 
formation,  the  framework  being  almost  always  schists  of  ancient  date, 
dislocated,  folded  and  occasianally  rounded  lato  hills  looo  to  1300  ft. 
in  height,  belonging  to  the  Devonian  period.  Above  these  schists 
lie — more  especially  in  the  north  and  south  of  Tongking — mertiles 
and  other  highly  crystalline  limestones,  upon  which  rest,  uncon- 
fonnably  in  places  (Noi^-Son,  Ke-Bao,  Hon-G4y),  Carboniferous 
formations.  In  the  upper  part  of  the  Red  river  valley  rich  deposits 
of  coal  have  been  found  between  Yen-Bay  and  Hai-Duong,  in  a 
condderable  tract  of  Tertiary  rock.  Limestone  occurs  also  in  the 
valley  of  the  Mekong,  forming  an  extensive  massif  in  the  district  of 
Lakhon  and  in  the  ba»ns  of  the  Nam-Ka-Dinh  and  Nam-Hin-Bun. 
These  limestones  appear  to  be  Carboniferous.  In  the  region  south 
of  Lakhon  the  rocic  is  Triasdc,  and  gold  has  been  found  in  Beveral 
districts.  The  natives  collect  it  in  very  small  quantities  by  a  washing 
process.  In  the  lateral  valleys  of  the  Mekong  copper  and  tin  arc 
found.  On  the  ccurie  of  the  Nam-Paton,  a  tributary  of  the  Naro- 
Hin-Bun,  the  natives  work  a  moderately  productive  tin-mine. 
Layers  of  spiegeleisen,  limonite  and  other  iron  ores  are  nunKrous  in 
the  Laos  states,  in  which  also  antimony  occurs. 

Climate.— The  climate  of  Indo-China  is  that  of  an  inter-tropical 
country,  damp  and  hot.  But  the  difference  between  the  southern 
and  northern  regions  is  marked,  as  regards  both  temperature  and 
meteorology.  Cochin-China  and  Cambodia  have  very  regular 
seasons,  corresponding  with  the  monsoons.  The  north-easterly 
monsoon  blows  from  about  the  15th  of  October  to  the  15th  of  April, 
within  a  day  or  so.    The  temperature  remains  almost  steady  during 
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byn^t.  This  13  tbe  dry  season.  From  the  15th  of  April  to  the  igth 
01  October  the  monsoon  reverses,  and  blows  from  the  south-west. 
The  seaaon  of  daily  rains  and  tornadoes  commences.  The  tempera- 
ture rises  from  Bo-G"  to  84-2",  at  which  it  remains  day  and  night. 
April  and  May  are  the  hottest  months  (from86''to53a°).  The  damp 
unwholesome  heat  sometimes  produces  dysentery  and  cholera. 
The  climate  of  Annam  is  less  regular.  The  north-easterly  monsoon, 
which  is  "the  ocean-wind,"  brings  the  rains  in  September.  The 
north-easterly  gales  lower  the  temperature  below  59*.  Septembei 
:.  .1 »».■! k;..i.  .!.„  ..,„!. (.!„  t^     .       .f      . 
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■I  season — October  to  May.  The  temperature,  lowered  by 
fog  and  the  rains,  does  not  rise  above 75-2°  and  descends  to  50°  over 
the  delta,  and  to  44'6°  and  even  42-8''  m  the  highlands,  where  white 
frost  is  occasionally  seen.  The  summer,  on  the  other  hand,  is  scorch- 
ing. The  wind  veers  to  the  south-east  and  remains  there  until 
October.  The  temperature  rises  to  over  83°;  often  it  reaches  and 
continues  for  several  days  at  95°  or  even  more.  The  nights  are 
distressingly  airless.  The  Laos  country  in  the  interior  and  l)[ing  at  a 
high  altitude  is  cooler  and  drier.  Its  deep  valleys  and  high  hills  vary 
its  climate. 

Fauna  and  Flora. — From  the  populous  cultivated  districts  vrild 
animals,  once  plentiful,  have  retired  towards  the  wooded  and 
mountainous  districts.  The  wild  life  of  Laos  includes  fairly  numerous 
herds  of  elephants,  the  rhinoceros  (one-  and  two-homed;  rhinoceros 
horn  is  employed  as  a  "medicine"),  tiger,  panther,  brown  bear, 
tree-bear,  raonteys  and  rats,  among  which  are  tne  musk  rat,  the  palm 
rat  and  the  nu-kki,  or  lat  found  m  the  rice-fields  of  the  highlands, 
in  which  its  ravages  are  considerable.  In  mountain  districts  the 
leorard,  wild  boar  and  deer  are  found,  and  in  the  neighbourhood  of 
habitations  the  tiger-cat  and  ichneumon.  The  buffalo  is  commonly 
found  wild  in  Laos ;  as  a  domesticated  animal  it  also  holds  a  prominent 
place.  The  zebu  bull  is  used  for  transport  purposes.  Attempts  to 
acclimatize  the  Arab  horse  and  to  introduce  sheep  from  Aden  and 
China  have  failed.  There  is,  however,  an  indigenous  race  of  horses. 
excellent  in  spite  of  their  small  aze — tht;  horses  of  Phu-Yen.  Amon^ 
birds  the  woodcock,  peacock  and  numerous  species  of  duck  inhabit 
the  woods  and  marshes.  The  goose  and  guinea-fowl  appear,  as  also 
the  turkey,  to  have  become  easilv  acclimatiTed.  Reptiles  {apart 
from  the  caimans  of  the  Mekong,  which  attain  a  length  of  over  30  ft., 
and  are  much  appreciated  by  the  Annamese  as  food)  are  extremely 
numerous  and  varied  in  species.  The  rivers  are  rich  in  fish.  The 
soleisfonnd  in  the  rivers  of  Tongking.  The  Mekong  is  fished  for  two 
species  peculiar  to  it— the  pa-beuk  and  the  pa-ieun,  which  attain  a 
length  of  Dearly  6  ft.  All  varieties  of  mosquitoes,  ants  and  leeches 
combine  to  render  the  forests  bordeHne  the  Mekong  impiacticable. 
Peculiar  spedea  of  grubs  and  caterpiUars  destroy  the  cotton  aod 
coSee  plantations  of  Cochin-China.    The  silkworm  may  be  said  to  be 
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in  China  and  Japan.  The  bamboo  ia  milised  in  building  and  a 
variety  of  other  ways.  Ftumerly  the  teak  was  tielieved  not  to  exist 
in  the.forefite  of  Indo-China,  but  it  was  found  some  years  ago  in 
considerable  abundance,  and  plantations  of  it  have  been  made. 
Certain  hard  woods  are  used  for  marqueterie  and  other  ornamental 
work.  Rubber  is  also  exploited.  Cotton,  previously  cultivated  in 
Cochin-China  and  Cambodia,  gives  excellent  results  in  Laos.  Tea, 
of  which  there  are  a  certain  number  of  plantations  in  the  highlands 
of  Tongking  and  Annam,  grows  wild  in  Upper  Laos,  and  in  quality 
closely  resembles  the  Pou-eurl  or  Pueul  variety  noted  in  Yun-nan. 
Cocoa,  coffee  and  cotton  are  cultivated  in  Tongking  and  Cambodia. 
Cinnamon  and  cardamoms  are  gathered  in  Laosand  Annam.  Ground 
nuts,  sesame,  sugar  canes,  pepper,  jute,  tobacco  and  indigo  are  also 
grown.  The  area  under  rice,  which  is  incomparably  the  most  im- 
portant crop,  is  approximately  1,750,000  acres.  All  European  fruits 
and  vegetaoles  have  been  introduced  into  Tongking,  and  with 
certain  exceptions — the  grape,  for  example — succeed  perfectly. 
Measures  taken  to  secure  the  monopoly  of  opium  liave  notably  in- 
creased the  cultivation  of  tlie  poppy. 

People.— The  population  of  French  Indo-China  falls  into 
five  chief  divisions — the  Annamese,  forming  the  bulk  of  the 
popnlation  in  Annam,  Tongking  and  Cochin-China  and  four- 
fifths  of  that  of  the  whole  country;  the  Khmers  or  Cambodians; 
the  Chams  of  southern  Annam;  the  Thais,  including  the 
Laotians;  and  the  autcKfathonons  tribes  classed  by  the  other 
inhabit^ts  as  Moia  or  Khaa  ("savages").  Driven  into  the 
interior  by  the  now  dominant  races,  these  older  people  have 
mixed  and  blended  with  the  peoples  whom  they  found  there, 
and  new  tribes  have  arisen,  intenniiy^ed  with  fugitives  from 
China,  Annam  and  even  Siam.  In  the  north  of  Tongking 
people  of  Laos  origin  occur — the  ThOs  round  Kaobang,  the 
Muongs  in  the  mountains  bordering  the  Red  river.  When 
mixed  \fitb  Chinese  the  Huongs  and  the  ThOs  are  known  as 


4-91 

the  Hung-dans,  Mans  and  Miens.  The  Muongs  are  bigger  and 
stronger  than  the  Annamese,  their  eyes  often  almost  straight. 
They  have  square  foreheads,  large  faces  and  prominent  cheek- 
bones. In  the  centre  and  south  of  the  Indo-Chinese  mountain 
chain  are  found,  under  a  multiplicity  of  names — Phon-tays, 
Souis,  Bah-nan,  Bolovens,  Stiengs,  Mors,  Kongs,  &c. — people 
of  Malayan  origin  mixed  with  all  the  races  of  Indo-China.  Laos 
is  inhabited  by  an  essentially  miscellaneous  population— falling 
into  three  main  groups— the  Thais;  various  aboriginal  peoples 
classed  as  Kh&s;  and  the  Moos  and  Yaos,  tribes  of  Chinese 
origin. 

Religions. — The  Annamese  religion  is  a  somewhat  vague  and 
very  tolerant  Buddhism,  which  in  practice  resolves  itself  chiefly 
into  the  worship  of  ancestors.  Certain  ceremonies  performed 
in  Cambodia  resemble  distantly  the  Brahminical  cult.  The 
Roman  Catholic  religion  has  been  introduced  by  missionaries. 
The  course  of  its  history  has  not  been  free  from  catastrophes 
and  accidents.  There  is  an  apostolical  vicariate  In  Codiin- 
China,  one  in  Cambodia  and  several  mission  stations  in  Tongking. 
Two  of  these  missions  are  mainly  conducted  by  Spanish  priests. 

Administration.— Beioie  taking  its  present  form  the  govern- 
mental organization  of  Indo-China  imdcrwent  many  changes. 
Originally  Cochin-China,  the  only  French  possession  in  the 
peninsula,  was  a  colony  directly  administered,  like  other  colonies, 
by  the  ministry  of  marine,  and  its  earliest  governors  were 
admirals.  Later,  as  further  conquests  were  effected,  Tong- 
king and  Cambodia  were  subjected  to  the  regime  of  a  protect- 
orate somewhat  ill-defined,  and  placed  under  the  authority  of 
residents-general.  The  seat  of  the  resident-general  of  Tongking 
was  at  Hanoi;  of  Cambodia,  at  Pnom-Penh,  The  govern- 
ment of  the  colonies  having  been  transferred  (1889)  from  the 
ministry  of  marine  to  the  ministry  of  commerce,  and  in  1894 
to  the  newly  created  ministry  of  the  colonies,  the  control  of  the 
residencies  passed  gradually  into  the  hands  of  dvil  agents. 
Cochin-China,  which  already  by  the  decree  of  the  8th  of 
February  1880  had  been  endowed  with  a  colonial  council,  had 
a  municipality,  a  chamber  of  commerce,  and  even  a  deputy 
in  the  French  parliament.  There  had  thus  been  three  distinct 
states,  each  with  its  own  ruler  and  government.  But  by  the 
decrees  of  the  17th  of  October  and  the  3rd  of  November  1887 
the  unity  of  Indo-China  was  determined.  By  decree  of  October 
the  post  of  director  of  the  interior  of  Cochiu-China  was  done 
away  with  and  replaced  by  that  of  lieutenant-governor  under 
the  immediate  antiiority  of  a  governor-general.  The  functions 
and  powers  of  the  latter  official  were,  however,  but  vaguely 
de&ned  before  the  decree  of  the  21st  of  April  1891,  which  con- 
ferred on  M  J.  M.  A.  de  Lanessan,  appointed  governor-general, 
the  most  extensive  powers.  The  residents-general  of  Tongking, 
Annam  and  Cambodia,  and  the  lieutenant-governor  of  Cochin- 
China,  as  well  as  the  military  authorities,  were  placed  under  him. 
But  this  change  of  policy,  which  put  an  end  to  the  system  of 
expeditions  and  minor  military  operations,  and  restricted  the 
power  of  the  residents  whibt  restoring  to  the  mandarins  a  share 
of  authority,  was  unwelcome  to  nimierous  interests,  which, 
combining,  secured  the  abrupt  recall  of  M  de  Lanessan  on  the 
29th  of  December  1894.  The  decree  of  the  2Tst  of  April  1S91 
was  not,  however,  revoked,  but  the  powers  it  conferred  were 
restricted.  After  the  appointment  of  M  Doumer,  successor 
to  M  Rousseau,  who  died  on  the  loth  of  December  1896, 
this  decree  was  again  put  in  force  on  the  former  scale,  and  in 
i8gS  it  was  supplemented  by  the  decrees  of  the  3rd  and  31st  of 
July,  which  definitely  established  the  pohtical  and  financial 
unity  of  Indo-China.  The  governor-general  is  the  sole  inter- 
mediary between  the  Indo-Chinese  Union  and  the  home  govern- 
ment, the  powers  of  which,  with  few  restrictions,  are  delegated 
to  him.  As  supreme  administrative  and  military  authority, 
he  directly  controls  the  dvil  services,  and,  though  prohibited 
from  commanding  in  the  field,  disposes  of  the  land  and  sea 
forces  in  the  cotmtry.  His  diplomatic  negotiations  with  foreign 
powers  must  be  carried  on  under  the  authorization  and  sur- 
vdllance  of  the  home  authorities.  The  governor-general  is 
assisted  by  the  Superior  Council  of  Indo-China,  vAdch  meets 
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monthly,  and  as  reorganized  by  the  decree  of  the  8th  of  August 
1898  is  composed  as  follows:  the  governor-general  (president); 
the  general  commanding  as  head  of  the  troops;  the  rear-admiral 
commanding  the  naval  squadron  of  the  Far  East;  the  lieutenant- 
governor  of  Cochin-China;  the  residents  superior  of  Tongking, 
Annam,  Cambodia  and  Laos;  the  director-general  of  finances; 
the  director  of  the  conirdk  financier;  the  head  of  the  judicial 
service  of  Indo-China;  the  director-general  of  the  customs 
and  exdse  of  Indo-China;  the  directors-general  of  agriculture, 
forests  and  commerce;  of  public  works;  of  posts  and  telegraphs; 
of  health;  and  of  public  instruction;  the  treasurer-general 
of  Indo-China;  the  director  of  the  school  of  medicine  at  Hanoi; 
the  president  of  the  colonial  council  of  Cochin-China;  the 
presidents  of  the  chambers  of  commerce  of  Saigon,  Hanoi  and 
Hai-Phong;  the  presidents  of  the  tmited  chambers  of  commerce 
and  agriculture  of  Ansam  and  Cambodia;  the  presidents  of 
the  chambers  of  agriculture  of  Tongking  and  Cochin-China; 
four  influential  natives;  the  chief  of  the  cabinet  and  the  governor- 
general's  secretary.  This  list  sufficiently  indicates  the  depart- 
mental services,  by  means  of  which  the  general  government  is 
carried  on.  The  Superior  Council  meets  not  only  at  Hanoi, 
the  seat  of  the  government,  but  also  at  Saigon,  Hui  and  Pnom- 
penh. It  delegates  its  powers  to  a  "  permanent  commission  " 
consisting  of  thirteen  of  its  members,  and  dispensing  with  the 
attendance  of  the  local  authorities  of  regions  other  than  those 
in  which  the  place  of  meeting  is  situated.  The  Superior  Council 
meets  annually  to  receive  the  general  budget  and  the  local 
budgets  which  "  must  be  accepted  by  the  governor-general  at 
a  session  of  the  Superior  CouncD."'  It  must  also  be  consulted 
on  the  distribution  of  military  credits,  and  on  the  credits  to  be 
devoted  to  public  works.  The  contrih financier,  which  scrutinizes 
and  sanctions  all  measures  of  the  public  services  involving 
outlay  of  money,  is  dependent  on  the  ministry  of  the  colonies. 
Its  returns  have  to  be  communicated  to  the  governor-general. 

The  governor-general  is  also  assisted  by  a  "  council  of  defence," 
comprising  the  chief  military  and  naval  authorities. 

Justice. — The  whole  of  Indo-Cbina  is,  in  principle,  subject  to 
French  justice,  represented  by  a.  court  of  a_ppeal  and  a  certain 
number  of  tribunals.  Before  1898  the  adnunistration  of  justice 
was  not  centralized.  There  was  a  court  of  appeal  at  Hanoi,  and 
another  at  Saigon.  But  the  decree  of  the  Sth  of  August  1898 
established  one  court  of  appeal  for  French  Indo-China :  two  chamljers 
sitting  at  Saigon  and  the  other  two  at  Hanoi.  Three  tribunals  of 
commerce  are  establidied  at  Saigon,  Hanoi  and  Hai-Phong.  There 
are  courts  of  first  instance  at  Saigon,  My-Tho,  Vinh-Lone,  Ben-Tre, 
Chau-Doc,  Kaatho,  Soc-Trang,  Tra-vinli,  Ixmg-Xuyen  for  Cochin- 
China,  at  Pnom-Penh  for  Cambodia,  and  at  Hanoi  and  Hai-Phong 
for  Tongking.  These  courts  are  supplemented  1^  juges  de  fiaix 
in  Cochin-China,  and  there  ajxjttgtsdief>aixa.t  Nam-Dinh  (Tongking) 
and  Tourane;  elsewhere  in  the  protectorates  the  residents  perform 
judicial  functions.  There  are  criminal  courts  at  Saigon.  My-Tho, 
Vinh-Long  and  Long-Xuyen  in  Cochin-China,  at  Hanoi  in  Tongking 
and  at  Pnom-Penh  in  Cambodia.  In  Cochin-China  Annamese  law 
is  administered  in  the  French  courts  in  suite  between  natives,  but 
native  tribunals  have  been  superseded.  In  Annam-Tongkin^,  out- 
side the  sphere  of  the  French  tribunals,  the  natives  are  subject  to 
Annamese  justice,  represented  in  each  province  by  a  mandarin, 
called  the  An  Sat,  and  in  Cambodia  the  natives  are  subject  to  the 
native  tribuials.  At  the  same  time,  whenever  a  French  subject  or 
Europeui  or  other  foreigner  is  a  party  in  an  affair,  French  justice 
only  IS  competent. 

Pitblic  Works. — The  order  of  the  9th  of  September  1898  placed  the 
public  works  of  Indo-China  under  the  "  direct  authority  of  the 
govemor-geneial  as  regards  works  entered  to  the  general  budget 
account."  There  is  a  director  of  public  works  in  Indo-China  at 
Sa^on.  a  director  of  engineering  in  the  other  countries.  In  1895 
a  "  special  service  "  was  created  in  Tongking  to  [consider  railway 
business. 

Posts  and  TeUgraPks. — The  country  is  divided  into  two  secnons 
for  the  purposes^  this  service,  the  one  compriang  Annam,  Tongking 
and  Upper  Laos,  the  other  Cochin-China,  Cambodia  and  Lower 
Laos.  The  post  and  telegraph  offices  in  Indo-China  number  alwut 
thr«e  hundred.  Tourane  communicates  by  submarine  cable  with 
Amoy  in  China,  thence  with  Vladivostok  and  Europe. 

The  Army— Land  Force. — The  military  services  are  under  the 
authority  of  a  general  of  division  commanding  in  chief.  The 
European   troops   in    1907   comprised   four   regiments   of   colonial 


'  This  does  not  apply  to  the  budget  of  Cochin-China,  which  is 
voted  by  the  colonial  council  and  approved  by  the  governor-general 


infantry  with  33  batteries  of  artiHery  (t'>  m  Tongking  and  12  lb 
Cochin-China).  The  native  troops,  numbering  over  18,000,  com- 
prised four  regiments  of  Tongkingese  tiraHUurs  f sharp-shooters), 
two  of  Annamese,  a  battalion  of  Caml}odian  and  a  battalkin  of 
Chinese  tiraUhurs,  a  squadron  of  Annamese  chasseurs  or  light  hone 
and  two  companies  of  engineers. 

Sea  Force. — Indo-China  is  protected  by  the  naval  division  of  the 
Far  East.  In  addirion  five  gunboats  are  stationed  at  Saigon  and  a 
third-class  cruiser  and  some  minor  vessels  at  Hai-Phong. 

The  Policing  of  the  country  is  performed  by  natives  (the  garde 
indi^ne)  under  European  officers  and  by  the  gendarmerie  coloniaie, 
whidi  is  reinforced  by  native  auxiliaries. 

Money,  hic. — The  monetary  unit  is  the  piastre,  which  isof  variable 
value,  having  fallen  from  4'5o  francs  to  240  francs  and  fluctuatii^j 
round  that  figure.  The  chief  native  coin  is  the  sapek  of  zinc  or  tin, 
six  hundred  of  which  strung  together  form  a  ligafure,  3  tenth  of 
whk:h  is  called  a  tien.  The  piastre  is  worth  3700  sapeki  The  unit 
of  weight,  the  picul,  equals  6o-i  Idloa.  (about  133  ft) ;  the  thuoc-moe 
equals  '425  metre  (about  17  in.). 

Education. — The  Annamese  are  intelligent  and  have  old  intel- 
lectual and  artistic  traditions.  In  consequence  the  promotion  of 
education  has  been  assigned  to  a  special  ccnincil  [Conseil  de  pajec~ 
iionnement  de  renseigfiemenl)  selected  from  Frenchmen  and  Antics 
particularly  qualified  for  membership.  Among  its  preoccupations 
are  the  reconstitution  of  the  schools  of  Chinese  characters  in  Cochin- 
China,  the  remodelling  of  the  programmes  of  the  triennial  examina- 
tions in  Annam  and  Tongking  (see  Annam)  with  a  view  to  completing 
them  with  a  summary  knowledge  of  French  and  science,  tne  im- 
provement of  the  teaching  given  in  the  pagodas  in  Cambodia  and 
Laos,  and  the  foundation  of  a  university  comprising  classes  for 
natives.  In  1906,  in  Cochin-China,  where  the  latest  sum  (^'i.QOO 
in  1906)  is  devoted  to  instruction,  23,^00  children  received  a  iRtnch 
education. 

fiffan^e.— The  unification  of  the  budget  brought  about  by  M 
Doumcr  (decree  of  the  31st  of  July  1898)  specialty  contributed  to 
that  of  the  government.     The  financial  scneme  is  based  on  the 

Klitical.     Just  as  a  single  central  government  directs  the  various 
■nl  governments,  so  in  addition  to  the  general  budget,  comprising 
the  revenue  and  expenditure  of  the  supreme  government,  ther 


udgets,  in( 


including  the  r 


several  local  budi 
cidental  to  the  individual  provinces. 
The  general  budget  in  1899  and  1904 
Receipts. 
1899    ....     £1.968,770 
1904    ....       2,809,851 
While  dicEct  taxes,  e.g.  the  poll-tax  and  land 
the  tax  on  products,  are  the  main  atliuiTres  of  ] 
budgets,   those   for   the  general  budget 

(1)    .-nM^nm.    ttf.-inf.jf.    in     Iiiru\.     tt\    "  r^ 


and  expenditure  tii- 

inunarized  below ; — 
Expenditure. 
£1.639,800 
a,797,03r 
or  (in  Cambodia) 
icvenue  for  the  local 
:   the  indirect   taxes.: 
"'  and  other  indimct 
'  £  oa  alcohol,  the 


purchase,  manufacture  and  sale  of  opium. 
TTie  chief  items  of  expenditure  in  1904 

Public  Works    .      _ , 
Customs  and  "  rSgies  " 
Naval  and  Military  Services 


the  following! — 
.    £)85.68o 
618.6S4 

537,663 
■      417.421 

Shipping. — The  followii^  table  shows  the  total  tonnage  of  shipprng 
Ltered  and  cleared  at  the  ports  of  French  Indo-China  in  1905  and 
distribution  over  the  countries  of  the  Union: — 


Country. 

Tonnage.               | 

Entered. 

Cleared. 

Cochin-China    .      .      . 
Tongking     .... 

Annam 

Cambodia          ... 

1,117.054 

242,119 

28.065 

2,520 

1,007,510 

2,013 

Total      .... 

1,389.758 

■  ,384.875 

Over  half  the  tonnage  ( 


'  This  does  not  include  tlw  expenditure  on  account  of  the  S  % 
loan  of  £8,000,000,  which  is  inscribed  in  a  special  account.  The 
debt  of  the  government-genera!  of  Indo-China  is  composed  as 
follows: —  ' 


longking;        .      ,      .      . 

3i%   Loan    of   £8,000.000 

issued  from  1899  to  1905 


Nominal  Capital. 


£3.678,000 

8.748,360 


Nominal  Capital 

in  circulation  on 

Jan.  1,  1907. 


£3,343.800 

8.640,060 

£iij9te.8»> 

y  Google 
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United,  Kiagdom  came  sccood  (384,377   tons);  Germany,  third 

(305.615  tons). 

Commerce. — The  value  of  the  trade  of  French  Indo-China  increased 
Irom  £6,796,000  in  1896  to  £16,9,13,000  in  1905,  its  aveia^  annual 

■  le  tf-  ■"- —  ■"-' ' •■ ' — " 


value  tor  thi,  years  1896-1905  being  £l3,3I3,o< 
The  following  table  shows  the  ' 


1 1905; 


ImpoitB. 

Exports. 

Total. 

France     .     ... 
French  colonies  . 
Foreign  countries 

Total.      . 

4.314.586 

163.568 

5.704.257 

I 
I,a3p95 

76,855 
5-440.156 

5-547,881 

340,433 

11,144.413 

10,183,411 

6,750,306 

16,933-717 

In  190S  the  principal  foreign  countrieB  from  which  goods 
imported  were: 

Hong  Kong for    £3,473,883> 

Singapore „  598.449 

China  and  Japan.        .....      1473,704 

Burma  and  Sum  ......        289,54a 

The  British  Isles 141,381 

The  United  States 126,435 

Tlie  prindpal  countries  to  which  goods  were  exported  were: 

Hone  Kong for    £1.706,597' 

^^'-  -id>f~  ^o 


Singapore 
Burma  and  Slam 
The  British  Isles 
The  principal  imports  w 
WhSt    .       . 
Rice 
.    Raw  opium  . 
Raw  cotton  . 
Wine      .       . 
Pit  coal . 
Petrc^um     . 
Gold 
Iron  and  steel 


Tin 


Cotton  thread 

Cotton  tissues 
Silk  tissues  . 
Paper 

Metal -work  . 
Arms,  powder  and 
The  principal  exports  were: 

Dried  fish,  salt  and  smoked 
Rice 


Pit  coal  . 
Tin 


The 


Cotton  thread 

.  tariff  is  substantially  the 


0,510 


271,582 
167.020 
340.037 

306.391 

588,163 
203.369 
353,214 
536,438 
673,040 
254.255 
922,250 


170,883 

^;5^4i5 
3.848,389 
314,297 
183.077 
553.914 


43I,1fi3 


.,   .  9  that  of  France, 

e  import  duties  being  levied  on  foreign  goods.  French  goods 
pay  no  import  duty  and  goods  exported  thither  are  exempt  from 
export  duty,  with  the  exception  of  sugar,  which  ia  regulated  by 
special  legislation,  and  of  various  other  colonial  products  (e.g.  coffee, 
cocoa,  tea.  vanilla,  pepper)  .wluch  pay  half  the  duty  allocable  to 
similar  foreign  products  accordii^  to  the  niinimum  tariff.  Goods 
from  French  colonies  pay  no  import  duty.  About  53%  of  the 
imports,  comprising  nearly  all  manufactured  goods  of  European 
origin,  come  from  France.  China,  Japan  and  Singapore  are  the 
other  chief  sources  of  imports.  The  Bank  of  Indo-China  (capital 
£1.440,000)  besides  receiving  d^>osits  and  discounting  bills,  issues 
bank-notes  and  has.  till  1920.  the  privilege  of  lending  money  on 
security. 

Communkalumi.— The  railwaj-  communications  of  French  Indo- 
China  comprise  lines  from  Hai  -  Phong  to  Lao  -  Kaj^.  continued 
thence  via  the  Nam-Te  valley  to  Yun-nan;  from  Hanoi  northward 
to  Lang-Son  and  south  to  Vinh;  from  Tourane  to  Kwang-Tri  via 
Hu6  and  from  Kan-Tho  (Coch in-China)  to  Khanh-Hoa  (Annam)  via 
My-Tho,  Saigon,  Bien-Hoa  and  Jiring  with  branches  to  Phan-Tiet 
and  Phan-Rwig.  The  three  last  are  the  comjileted  sections  of  a 
line  which  will  unite  Tongidng  with  Cochjn-Chiaa.  The  towns  in 
the  deltas  of  the  Mekong  and  Red  river  are  united  by  a  network  of 
canals.  The  mandarin  road  following  the  coast  line  of  Annam 
connects  Tongking  with  Cochin-China,  but  the  easiest  means  of 
n  between  these  two  territories  is  by  sea.  the  voyage 


from  Saigon  to  Tourane  lasting  three  days,  that  from  Tourane 
Hai-Phong,  thirty  hours. 

History — The  beginniDg  of  Frencb  influence  in  Indo-China 
dates  from    1787,  when  a.  treaty  was  concluded  between  Gia- 

'  The  tran»t  trade  between  Hang  Kong  and  Vun-nan  via  Tong- 
Idi^  is  of  considerable  importance  (see  Tongking). 
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long,  king  of  Annam  (?.».),  and  the  king  of  Frutce,  whereby 
Tourane  and  the  island  of  Pulo-Condore  w^e  ceded  to  the 
latter.  The  su«:es9ors  of  Gia-long  were  averse  from  Freach 
influence  and  instituted  persecutions  of  the  Christian  missionaries 
and  natives,  which  led,  in  the  reign  of  Tu-duc  in  1858,  to  the 
arrival  at  Tourane  of  a  French  and  Spanish  fleet.  The  capture 
of  that  town  was  followed  early  in  1859  by  the  storming  of 
Saigon,  which  Rigault  de  GeoouiUy,  the  French  admiral,  chose 
as  his  base  of  operations.  The  French  and  Spanish  were,  however,' 
too  few  to  take  the  offensive,  and  were  forced  to  submit  to  a 
blockade,  conducted  by  the  Annamese  general  Nguyen  Tri 
PhuoDg,  at  the  head  of  20,000  troops.  It  was  not  till  February 
1S61  that  reinforcements  under  Admiral  Chamer  reached 
Saigon,  and  the  Annamese  were  defeated  and  My-Tho  taken. 
A  revolt  against  Tu-duc  in  Tongking,  and  the  stoppage  of  the 
rice  supplies  from  Cochin- China,  obliged  the  king  to  submit, 
in  1862,  to  a  treaty  by  which  three  provinces  of  Cochin-China 
were  ceded  and  other  concessions  accorded  to  France.  However, 
it  was  only  after  further  military  operations  that  Tu-duc  con- 
sented to  the  ratification  of  the  treaty.  In  1863  Admiral  de 
la  Grandi^re  was  appointed  governor  of  Cochin-Cbina  and  in 
the  same  year  France  established  her  protectorate  over  Cam- 
bodia. It  was  under  La  GrandiSre  that  the  exploration  of 
Mekong  was  undertaken  (see  Gaknigk,  M  J.  F.)  and  that  in 
1867  the  three  provinces  of  Cochin-China  left  to  Annam  were 
annexed,  French  intervention  in  Tongking,  which  began  with 
the  expedition  of  Francois  Gamier  to  Hanoi  in  1873,  culminated 
after  a  costly  and  tedious  war  (see  Tongking)  in  the  treaties 
of  1883  and  1884,  whereby  Annam  and  Tongking  passed  under 
the  protectorate  of  France.  The  latter  treaty,  though  its 
provisions  were  subsequently  much  modified,  remains  theoretic- 
ally the  basis  of  the  present  administration  of  Annam. 

From  1884  onwards  the  history  of  Indo-China  may  be  divided 
into  two  distinct  periods,  characteristic  of  the  poUtical  conceptiwi 
and  governmental  system  adopted  by  the  French  government. 
In  the  first  period,  i884-i89r,  the  French  agents  in  Tongking 
and  Indo-China  generally  proceeded  under  cover  of  the  treaty 
of  1884  with  the  definite  conquest  and  annexation  of  Tongking 
and  also  Annam.  Cochin-China  itself  openly  designed  to  seiae 
the  southern  provinces  of  Annam,  upon  the  borders  of  which 
it  lay.  This  policy,  momentarily  checiied  by  the  war  with 
China,  was  vigorouBly,  even  violently,  resumed  after  the  treaty 
of  Tiwitan  (June  1885).  The  dtadd  of  Hu6  was  occu[Hed  in 
July  1885  by  General  de  Courcy.  The  Annamese  government 
forthwith  decided  upon  rebellion.  An  improvised  attack  upon 
the  French  troops  was  led  by  the  ministers  Thu-yEt  and  Thu-ong. 
The  revolt  was  promptly  suppressed.  The  regent  Thu-y6t  and 
the  king  Hatn-N'ghi  (crowned  in  August  1884)  fled.  At  this 
time  the  Frencb  government,  following  a  very  widespread  error, 
regarded  Tongking  and  Annam  as  two  distinct  countries,  in- 
habited by  populations  hostile  to  each  other,  and  considered 
the  Tongkingese  as  the  oppressed  vassab  of  the  Annamese 
conqueror.  To  conquer  Annam,  it  was  said,  would  liberate 
Tongking,  This  misconcqition  produced  the  worst  consequences. 
With  the  flight  of  the  king  civil  war  commenced  in  Annam. 
The  people  of  Tongking,  whose  submission  the  court  of  Hu£ 
had  not  dared  to  demand,  began  to  rise.  Taking  advantage  of 
this  state  of  anarchy,  pirates  of  the  Black  Flag,  Chinese  deserters 
and  Tongidngese  rebels  devastated  the  country.  The  occupa- 
tion of  Tongking  became  a  prolonged  warfare,  in  which  35,000 
French,  compelled  to  guard  iimumerable  posts,  had  to  oppose 
an  intangible  enemy,  appearing  by  night,  vanishing  by  day, 
and  practising  brigandt^  rather  than  war.  The  military 
expenditure,  met  neither  by  commerce,  which  had  become 
impossible,  nor  taxation,  which  the  Annamese  could  not  pay 
notr  the  French  recdve,  resulted  in  heavy  deficits.  The  resident- 
general,  Paul  Bert,  who  hoped  to  gain  the  confidence  of  the 
mandarins  by  kindness  and  goodwill,  did  not  succeed  in  pre- 
venting, or  even  moderating,  the  action  of  the  military  regime. 
Than-quan,  Hon-K.oi,  Lao-Kay,  Pak-Lun  and  £ao>Bang  were 
occupied,  but  the  troops  were  driven  back  to  the  delta  and  almost 
invested  in  the  towns.   Disappointed  in  hb  hopes  and  worn  out 
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rather  by  anxiety  than  work,  Paul  Bert  succumbed  to  his 
troubles  in  November  1886,  seven  months  after  his  arrival  in 
the  country.  His  successors  possessed  neither  the  strength 
nor  the  insight  necessary  to  grapple  with  the  situation.  M. 
Constans,  however,  appointed  "  provisional  "  governor-general 
after  the  death  of  M.  Filippini,  succeeded  to  a  certain  extent 
in  reviving  commerce  in  the  towns  of  the  delta.  MM.  Kicbaud, 
BihourdandPiquet,successorBofM. Constans, wereall  powerless 
to  deal  with  the  uninterrupted  "  bush-fighting  "  and  the  aug- 
mentation of  the  deficit,  for  no  sooner  was  the  tatter  covered 
by  grauts  from  the  mother  country  than  it  began  to  grow  again. 
At  the  closeof  the  financial  year  in  1890  France  had  paid  1 3 ,000,000 
francs.  In  April  rSgi  the  deficit  again  approached  the  sum  of 
1 3,000,000  francs,  "nielrebeb  held  almost  all  the  delta  provinces, 
their  capitate  excepted,  and  from  Hanoi  itself  the  governor- 
general  could  see  the  smoke  of  buniing  villages  at  the  veiy  gates 
of  his  capital. 

At  this  point  a  complete  change  of  policy  took  place.  M.  de 
Lanessan,  a  Paris  deputy  sent  on  a  mission  in  the  course  of  1S87, 
made  himself  acquainted  with  the  government  and  the  court 
of  Hu£.  He  recognized  the  absolute  falsity  of  the  stray  which 
represented  the  Tongkingese  as  the  oppressed  subjects  of  the 
Annamese.  He  demonstrated  the  consanguinity  of  the  popula- 
tions, and  after  intercourse  with  the  regents,  or  ministers,  of 
Hufi  he  realized  that  the  pacification  of  the  country  depended 
upon  harmonious  relations  being  established  between  the  general 
government  and  the  court.  Appointed  governor-general  with 
the  fullest  powers  on  the  21st  of  April  1891,  he  presented  himself 
at  Hu£,  concluded  witn  the  comat  an  agreement  based  on  the 
principle  of  a  "  loyal  protectorate,"  and  reassured  the  court, 
up  to  this  point  uneasy  under  menace  of  annexation.  The 
comat  shortly  issued]  a  proclamation  under  the  great  royal  seal, 
never  hitherto  attached  to  any  of  the  pubhc  acta  imposed  upon 
the  king  by  the  governors,  who  had  been  unaware  of  its 
existence.  In  this  proclamation  the  king  ordered  all  his  subjects 
to  obey  the  govenior-general  and  to  respect  him,  and  commanded 
rebete  to  lay  down  arms.  The  edect  was  immediate — disorders 
in  the  delta  ceased.  The  pirates  alone,  in  revolt  against  the 
king  di  Annam  and  all  authority,  continued  their  brigandage. 
But  the  governor-general  instituted  four  "  military  districts," 
the  commanders  of  which  were  commissioned  to  destroy  the 
pirates.  At  the  same  time  he  placed  a  force  of  native  police, 
the  link  co,  at  the  disposal  of  the  mandarins,  hitherto  regarded 
with  suspicion  and  intentionally  deprived  of  all  means  of  action. 
Order  was  restored  ^thin  the  delta.  In  the  mountainous 
districts  infested  by  pirates  roads  were  opened  and  posts 
established.  The  chief  haunts  of  the  pirates  were  demolished, 
and  during  1893  the  foremost  pirate  chiefs  gave  in  their  sub- 
mission. The  Indo-Chinese  budget  regained^ts  balance.  On 
the  Chinese  frontier  agreements  were  concluded  with  Marshal 
Sou,  in  command  of  the  Chinese  forces,  regarding  the  simultaneous 
repression  of  piracy  in  both  countries.  But  on  the  Mekong 
difficulties  arose  with  the  Siamese.  For  centuries  Siam  had 
occupied  the  right  bank  of  the  Mekong,  and  her  troops  had 
crossed  the  river  and  occupied  the  left  bank.  Luang-Prabang 
was  in  the  hands  of  the  Siamese,  who  had  also  established  posts 
at  Stnng-treng  and  elsewhere.  Friction  occurred  between  the 
French  agents  and  Siamese  soldiery.  After  the  death  of  Inspector 
Crosgurin  on  the  Sth  of  June  1893  the  French  government 
occupied  Stung-treng  and  Khong.  France  demanded  explana- 
tions and  redress  at  Bangkok,  but  the  court  refusing  concessions, 
an  ultimatum  was  presented  to  the  king  by  M.  Pavie,  French 
minister  to  Siam.  The  terms  of  the  ultimatum  not  having  been 
compUed  with  within  the  given  time,  the  French  flotilla,  con- 
ffisting  of  the  gunboats  "  LTnconstant "  and  "  La  Comtite,"  cn>ssed 
the  b^  of  the  Menam  on  13th  July  1893,  forced  the  entrance 
of  the  diannel,  and  anchored  at  Bangkok,  before  the  French 
legation.  Asecond  ultimatum  was  then  presented.  It  contained 
the  following  conditions: — First,  the  occupation  of  Chontabun 
by  the  French  until  the  Siamese  should  have  entirely  evacuated 
the  left  bank  of  the  Mekong;  secondly,  the  Siamese  to  be 
Interdicted  from  maintaining  military  forces  at  Battambuig, 
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Siem-Reap,  and  generally  from  establislnng  fortified  portions 
within  isi  m.  of  the  right  bank  of  the  Mekong;  thirdly,  Siam 
to  be  interdicted  from  having  armed  boats  on  the  great)  lake 
Tonle-Sap.  This  agreement  was  executed  immediately,  the 
Laotians  being  eager  parties  to  it.  On  the  39th  of  September 
1893  the  king  of  Luang-Prabang  made  his  submission  to  the 
French  government,  and  besought  it  to  use  its  influence  with 
the  court  of  Siam  for  the  return  to  their  families  of  the  sons 
of  princes  and  mandarins  then  in  sdioote  at  Bangkok.  The 
Siamese  evacuated  the  left  bank  of  the  Mekong,  and  France 
took  possession  of  Laos,  a  treaty,  on  the  basis  of  the  ultimatum, 
being  signed  on  the  ist  of  Oaober  1893.  The  disputes  to  which 
this  affair  with  Siam  had  given  rise  between  France  and  Great 
Britain  were  amicably  settled  by  an  agreement  concluded  on 
the  isth  of  January  1896.  This  "declaration,"  virtually 
ratifying  the  treaty  concluded  in  1893  between  France  and 
Siam,  settled  the  limits  of  the  zones  of  influence  of  the  two 
contracting  powers  in  the  north  of  the  Mekong  r^ons  and  on 
the  frontiers  of  Siam  and  Burma.  Great  Britain  resigned  to 
France  the  regions  of  the  Muong-Sing  which  she  had  previously 
occupied.  The  great  part  of  Siam  included  in  the  Menam 
basin  was  declared  neutral,  so  also  the  Me-ping  basin  in  the  north, 
Meklong  Pechaburi  and  Bang  Pa  Eong  rivers  in  the  south. 
The  neutral  zone,  1 5^  m.  wide  on  the  right  bank  of  the  Mekong, 
was  formally  recognized. 

In  1904,  by  a  new  Franco-Siamese  treaty  setting  aside  that  of 
1893,  Chontabun  was  evacuated  and  the  neutral  zone  renounced 
in  return  for  the  cession  of  the  provinces  of  Baaaac  and  MeluprS 
and  the  district  of  Cansai  (comprising  the  portion  of  Luang 
Prabang  on  the  right  honk  of  the  Mekong)  and  the  maritime 
district  of  Erat.  By  a  further  convention  in  1907  Siam  ceded 
the  provinces  of  Battambang,  Siem-Reap  and  Sisophon,  and 
received  in  return  the  maritime  province  of  Krat  and  the  district 
of  Dansai  ceded  in  1904.  At  the  same  time  France  abandoned 
all  designs  on  territory  of  Siam  by  ^ving  up  certain  areas 
obtained  for  the  purposes  of  railway  building  on  the  right  bank 
of  the  Mekong. 

After  the  recall  of  M.  de  Lanessan  in  1894  (see  above),  and 
before  his  successor,  M.  Rousseau,  was  able  to  acquaint  himself 
fully  with  the  condition  of  the  country,  military  expeditions 
began  ag^  and  the  deficit  soon  reappeared.  Tranquillity, 
however,  b^ng  restored,  attention  was  given  to  public  works. 
On  the  lath  of  October  1895  M.  Rousseau  left  to  ask  pariiament 
to  vote  a  loan  of  100,000,000  francs.  On  the  roth  of  February 
1896  a  law  was  passed  authorizing  a  loon  of  80,000,000  francs, 
and  on  the  14th  of  March  1896  an  office  for  the  finnnrial  control 
of  the  government-general  of  Indo-China  was  eatabiifihed.  In 
the  interval  a  French  company  had  obtained  from  China  a 
concession  to  prolong  the  railway  from  Langson  to  Lungchow 
on  a  tributary  of  the  Canton  river.  M.  Rousseau,  who  died 
on  the  loth  of  December  1896,  was  replaced  by  M.  Doumer, 
previously  minister  of  finance,  under  whose  government  was 
realized,  as  has  been  before  stated,  the  imiou  of  Indo-China. 
On  the  9oth  of  December  1898  M.  Doumer  obtained  from 
parhament  authorization  to  contract  a  loaa  of  «w,ooo,ooo 
francs,  the  proceeds  of  which  were  appropriated  to  the  construc- 
tion of  railway  lines. 
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nOM-BUROPEAH  UNODASBS.  The  tnd&-Eunv>eaii  (I.E.) 
languages  are  a  {amily  of  kindred  dialects  spread  over  a  large 
part  of  Europe,  and  of  Asia  as  far  as  India. 

The  main  branches  so  far  identified  fail  easily  into  two  groups 
of  four.  These  groups  are  distinguished  from  one  another  by  the 
treatment  of  certain  original  guttural  sounds,  k{c),  g,  kh,  gh, 
which  one  group  shows  as  consonants,  while  the  other  converts 
them  into  sibilants.  The  variation  is  well  shown  in  the  word  for 
"  hundred  ":  Gr.  i-KaTi»',  Lat.  centum.  Old  Irish  cit^  Sanskrit 
iatam,  Zend  sai»m,  Lithuanian  ssiifUas,  Old  Bulgarian  (Old  ecclesi- 
astical Slavonic)  sSto.  In  the  first  three  the  consonant  is  a  hard 
guttural  (the  Romans  said  ker>tum,aot  sentunt),  in  the  others  it  is 
a  sibilant  (the  Lithuanian  se  is  the  English  sh). 

The  first  group  {generally  known  as  the  centum-group)  is  the 
Western  and  entirely  European  group,  the  second  (generally 
known  as  the  salem-group)  with  one  exception  lies  to  the  east  of 
the  cenlum-gionp  and  much  its  largest  part  is  situated  in  Asia. 
To  the  cenfwm-group  belong  (i)  Greek;  (2)  the  Italic  languages, 
including  Latin,  Oscan,  Umbrian  and  various  minor  dialects  of 
ancient  Italy;  (3)  Celtic,  including  (a)  the  Q-Celtic  languages, 
Irish,  Manx  and  Scotch  Gaelic,  (b)  the  P-Celtic,  including  the 
language  of  ancient  Gaul,  Welsh,  Cornish  and  Breton  :  the 
difierentiation,  which  exists  also  in  the  Italic  languages,  turning 
upon  the  treatment  of  original  kv/  sounds,  which  all  the  Italic 
languages  save  Latin  and  the  little-known  Faliscan  and  the 
(6)  group  of  the  Celtic  languages  change  to  p.  With  these  go 
(4}  the  Germanic  or  Teutonic  languages,  including  (a)  Gothic, 
(6)  the  Scandinavian  languages,  Swedish,  Danish,  Norwegian, 
Icelandic^^fFerentiated  to  historical  times  out  of  a  single 
language,  Old  Noree, — (c)  West  Germanic,  including  English 
and  Frisian,  Low  Frankish  (from  which  spring  modem  Dutch 
and  Flemish),  Low  and  High  German. 

To  the  satem-groap  belongs  (i)  Aryan  or  Indo-Iranian,  in- 
cluding (u)  Sanskrit,  with  its  descendants,  (b)  Zend,  and  (c)  Old 
Pei^an,  from  which  is  ultimately  descended  Modem  Persian, 
largely  modified,  however,  by  Arabic  words.  This  group  is  often 
divided  into  two  sub-groups, /«io-vlryan,  including  the  languages 
of  India,  and  Iranian,  used  as  a  general  title  for  Zend  and  Old 
Persian  as  the  languages  of  ancient  Iran.  Although  the  sounds 
of  Indo-Aiyan  and  Iranian  differ  considerably,  phrases  of  the 
earHest  form  of  the  one  can  be  transliterated  into  the  other 
without  change  in  vocabulary  or  syntax.  (3)  To  the  west  of  these 
liesArmenian,  which  is  so  full  of  borrowed  Iranian  words  that  only 
in  187s  was  it  successfully  differentiated  by  Httbschmann  as  an 
JBdependent  language.  It  is  probably  related  to,  or  the  descend- 
ant of,  the  ancient  Phrygian,  which  spread  into  Asia  from  Thrace 
by  the  migration  of  tribes  across  the  Hellespont.  Of  ancient 
Thracian  unfortunately  we  know  very  little.  (3)  North  of  the 
Black  Sea,  and  widening  its  borders  in  all  directions,  comes  the 
great  B  alto-Slavonic  group.  In  this  there  are  two  branches 
somewhat  resembling  the  division  between  Indo-Aryan  and 
Iranian.  Here  three  small  dialects  on  the  south-east  coast 
of  the  Baltic  form  the  first  group,  Lithuanian,  Lettish  and  Old 
Prussian,  the  last  being  extinct  since  the  17th  century.  The 
Slavonic  languages  pn^er  themselves  fall  into  two  groups: 
(a)  an  Eastern  and  Southern  group,  including  Old  Bulgarian,  the 
ecdesiastical  language  first  known  from  the  latter  part  of  the  gth 
century  a.d,;  Russian  in  its  varieties  of  Great  Russian,  White 
Russian  and  Little  Russian  or  Ruthenian;  and  Servian  and 
Slovene,  which  extend  to  the  Adriatic,  (b)  The  western  group 
includes  Polish  with  minor  dialects,  Ciech  or  Bohemian,  also  with 
minor  languages  in  the  group,  and  Sorb.  In  the  saleni  division 
is  also  included  (4)  Albanian,  which  like  Armenian  is  much  mixed 
with  foreign  elements — Latin,  Greek,  Turkish  and  Slavonic  The 
relation  between  it  and  the  ancient  Illyrian  is  not  clear. 

Besides  the  languages  mentioned  there  are  many  others  now 
extinct  or  of  which  little  is  known — e.g.  Venetic,  found  in  dearly 
written  inscriptions  with  a  distincdve  alphabet  in  north-eastern 
Italy;  Messapian,  in  the  heel  of  Italy,  which  is  supposed  to  have 
been  coimected  with  the  andent  Illyrian ;  and  possibly  also  the 
unknown  tongue  which  has  been  found  recently  on  sevK^ 
inscriptions  in  Crete  and  seems  to  have  been  the  langui^e  of  the 


pre-H^enic  population,  the  finds  apparently  confirming  the 
statement  of  H«x>dotus  (vU.  170)  that  the  earlier  population 
survived  in  later  times  only  at  Praesos  and  Polichne.  Names 
of  deities  worshipped  by  the  Aryan  branch  are  reported  to  have 
been  discovered  in  the  German  excavations  at  Bogha^Eeui 
(anc.  Pteria,  q.v.)  in  Cappadoda;  names  of  kings  appear  in  widely 
separated  areas  elsewhere  in  A^,'  and  a  langu^e  not  hitherto 
known  has  recently  been  foimd  in  excavations  in  Turkestan 
and  christened  by  its  first  investigators  Tocharish.*  So  far  as 
yet  ascertained,  Tocharisb  seems  to  be  a  mongrel  dialect  pro- 
duced by  an  intermizture  of  peoples  speaking  respectively  an 
I.E.  language  and  a  language  of  an  entirely  different  origin. 
The  stems  of  the  words  are  clearly  in  many  cases  I.E.,  but  the 
terminations  are  no  less  dearly  alien  to  this  family  of  languages. 
It  is  remarkable  that  some  of  its  words,  like  ku,  "  dog,"  have 
a  hard  k,  while  the  other  languages  of  this  stock  in  Asia,  so 
far  as  at  present  known,  belong  to  the  JiKetK-group,  and  have 
in  such  words  replaced  the  Jb  by  a  sibilant. 

Till  the  latter  part  of  the  tSth  century  it  was  the  universal 
practice  to  refer  all  languages  ultimately  to  a  Hebrew  origin, 
because  Hebrew,  being  the  language  of  the  Bible,  was  assumed, 
with  reference  to  the  early  chapters  of  Genesis,  to  be  the  oiiginal 
language.  Even  on  these  premises  the  argument  was  unsound, 
for  the  same  authority  also  recorded  a  confudon  of  tongues  at 
Babd,  so  that  it  was  unreascraable  to  expect  that  languages  thus 
violently  metamorphosed  could  be  referred  so  ea^y  at  a  later 
period  to  the  same  oiiginaL  The  first  person  to  indicate  very 
briefly  the  existence  o£  the  Indo-European  family,  though  be 
gave  it  no  distinctive  name,  was  Sir  William  Jones  in  his  address 
to  the  Bengal  Oriental  Society  in  1786.  Being  a  skilled  linguist, 
he  recognized  that  Sanskrit  must  be  of  the  same  origin  as 
Greek,  Latin,  Teutonic  (Germanic)  and  possibly  Celtic  (Asiatic 
Researches,  1.  p.  432;  Works  of  Sir  W.  Jones,  i.  p.  26,  London, 
1799).  Unfortunately  Sir  WUiam  Jones's  views  as  to  the  re- 
lationship of  the  languages  were  not  adopted  for  many  years  by 
later  investigators.  He  had  said  quite  definitely,  "  No  philologet 
could  examine  them  all  three  (Sanskrit,  Greek  and  Latin) 
without  believing  them  to  have  sprung  from  some  common  source, 
which  perhaps  no  longer  exists."  Friedrich  Schlegel,  who  learnt 
Sanskrit  from  Alexander  Hamilton  in  Paris  nearly  twenty  years 
later,  started  the  view  that  Sanskrit,  instead  of  being  the  ^ster, 
was  the  mother  of  the  other  languages,  a  mistake  which, 
though  long  since  refuted  in  all  philological  works,  has  been 
most  persistent. 

Curiously  enough  the  history  of  the  names  given  to  the  family 
is  obscure.  The  earliest  known  occurrence  of  the  word  "  Indo- 
European  "  is  in  an  article  in  the  Quarterly  Review  for  1813* 
by  Dr  Thomas  Young.  The  term  has  been  in  use  in  English  and 
in  French  almost  continuously  since  that  date.  But  a  glance 
at  Dr  Young's  article  will  show  that  he  induded  under  Indo- 
European  many  languages  like  Basque,  Etruscan  and  Arabian 
(his  term  for  Semitic),  which  certainly  do  not  bdong  to  this  family 
of  languages  at  all;  and  if  the  term  is  taken  to  mean,  as  it  would 
seem  to  imply,  all  the  languages  spoken  in  India  and  Europe,  it 
is  undoubtedly  a  misnomer.  There  are  many  languages  in 
India,  as  those  of  the  Dravidians  in  Southern  India  and  those 
of  Northern  Assam,  which  do  not  belong  to  this  family.  On  the 
other  hand  there  are  many  languages  bdonging  to  the  family 
which  exist  outside  both  India  and  Europe — Zend,  Old  Persian, 
Armenian,  Phrygian,  to  say  nothing  of  languages  recently  dis- 
covered. The  term  most  commonly  used  in  Germany  is  "  Indo- 
Germanic."  TTiis  was  employed  by  Elaprotb  as  early  as  1823. 
It  is  said  not  to  have  been  invented  by  him,  but  by  whom  and 

*  E.Meyer, 5iitt»Mfi6e«cA/ederBerW««r<4jfeodeMM (1908, pp.  i4ff.), 
and  more  fully  in  Kuhm's  Zeitschrxft  (xlii.  pp.  17  ff.) ;  also  GesMchle 
des  Alteriums  (i.  2,  and  ed.  pp.  807  &.). 

'  Sieg  und  SiMjling,  "  Tocnarisch,  die  Sprache  der  Indoskytben  " 
(5i<«6.  d.  Berl.  Ak.  1908,  pp.  915  ff.). 

'  No.  xix.  p.  2SS,  "  Another  andent  and  extensive  das*  of 
laneuagea,  united  by  a  greater  number  of  resemblances  than  can 
well  be  altogether  accidental,  may  be  denominated  the  fndo-Euro- 
pean,  comprehending  the  Indian,  the  West  Viatic,  and  abnOBt  all 
the  European  languages." 
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when  it  was  invented  ia  not  quite  ascertained.*  It  is  an  attempt 
to  name  the  family  by  its  most  easterly  and  most  westerly  links. 
At  the  time  when  it  was  invented  it  had  not  yet  been  settled 
whether  Celtic  was  or  was  not  a  member  ot  this  family.  But 
in  any  case  the  term  would  not  have  been  wrong,  for  members  of 
the  Germanic  stock  have  been  settled  for  above  a  thousand  years 
in  Iceland,  the  most  westerly  land  of  Europe,  and  for  the  last 
four  centuries  have  increasingly  dominated  the  continent  of 
America.  As  has  been  pointed  out  by  Professor  Buck  of  Chicago 
(.Classical  Review,  xviii.  p.  400),  owing  to  the  German  method 
of  pronouncing  ew  as  oi,  the  word  "  Indo-Germanic  "  is  easier  for 
a.  German  to  prouounce  than  "  Indo-European."  Attempts 
to  discover  a  more  accurate  and  less  ponderous  term,  such  as 
"  Indo-Celtic  "  or  "  Celtindic,"  have  not  met  with  popular 
favour.  Aryan  {q.v.)  is  conveniently  brief,  but  is  wanted  as 
the  proper  term  for  the  most  easterly  branch  of  the  family. 
What  is  wanted  is  a  term  whidi  docs  not  confuse  ethnological 
and  linguistic  ideas.  Not  all  speakers  of  any  given  language 
are  necessarily  of  the  same  stock.  In  ancient  Rome  Latin  must 
have  been  spoken  by  many  slaves  or  sons  of  slaves  who  had  no 
Latin  blood  in  their  bodies,  though  a  slave  if  manumitted  by  his 
master  might  be  the  father  or  grandfather  of  a  Roman  citizen 
with  full  rights.  Plautus  and  Terence  were  both  aUens,  the  one 
an  Umbrfan,  the  other  an  African.  The  speakers  of  modern 
English  are  even  a  more  multifarious  body.  A  possible  name 
for  the  family,  implying  only  the  speaking  of  a  lan^age  of  the 
stock  without  any  reference  to  racial  or  national  characteristics, 
could  be  obtained  from  the  name  for  man,  so  widely  though 
perhaps  not  altogether  universally  diSused  throughout  the  family 
— Sanskrit  Viras,  Lithuanian  wyras,  Lat.  vir,  Irish  fer,  Gothic 
loafr,  &c.  If  the  speakers  of  these  languages  were  called  collec- 
tively Wiros,  no  confuEion  with  ethnological  theories  need  arise. 

s  and  suffixes  of  words 
:s  arc  distinguished 
the  great  majority 
e  separated  from  roots.  But  the  distinction 
between  them  and  the  so-called  agglutinative  languages  is  one  of 
degree  rather  than  of  kind.  In  the  agglutinative  languages,  or 
at  any  rate  in  some  of  them,  some  of  the  post-fixed  elements  have 
still  an  independent  value.  In  the  Indo-Germanic  languages  no  one 
can  say  what  the  meaning  of  the  eadiest  sufiixeB  was.  Suffixes 
which  nave  developed  in  indiiddual  langu^es  or  individual  tcction.s 
'  ''  '    '      ''       "  .  .     r.    .  I  .  .         1    .  _   -ijg  often  quoted 

English   -ly  in 
tuafiy  attached 

.        ^ .  ^        But  all  recent  investigation  goes 

to  show  that  before  the  Indo-European  languages  separated  uicy 
possessed  words  with  all  the  characteristics  which  we  recognise  in 
substantives  like-'the  L.atin  domitiui  or  verbs  like  the  Greek  iilKyvrm, 
Or,  to  put  the  same  fact  in  another  way,  by  the  comparative  method 
it  is  impossible  to  ttach  a  period  when  the  speakers  ot  Indo-European 
languages  spoke  in  roots.  A  "  root  "  is  only  a  convenient  philological 
abstraction;  it  is  merely  the  remnant  which  is  left  when  all  the 
elements  that  can  be  analysed  are  taken  away;  it  is  therefore  only 
a  kind  of  greatest  common  measure  for  a  greater  or  smaller  body  of 
words  expressing  modifications  of  the  same  idea.  Thus,  though  by 
no  means  the  earliest  form  of  the  word,  the  English  man  might  be 
taken  as  the  "  root  "  from  which  are  derived  by  various  suffixes 
manhood,  majiiy,  mannisk,  manful,  manned  (past  tense),  manned 
(participle),  unman,  mannikin,  &c.  How  far  the  sufhxes  which 
can  be  traced  back  to  Indo-European  times  (i.e.  to  a  time  before  the 
separation  of  the  languages)  had  existence  as  separate  entities  it  is 
impossible  to  say.  From  what  we  see  of  the  later  history  of  the 
languages  it  is  much  more  probable  that  both  forms  and  si^ification 
were  very  largely  the  result  of  analogy.  For  in  the  making  of  new 
words  analt^  plays  a  much  larger  part  than  any  reference  to  general 
principles  of  formation  or  composition.  New  words  are  to  a  lar^e 
extent,  even  in  modem  dmes,  the  invention  of  persons  unskilled  in 
the  hbtory  of  language. 

The  first  to  point  out  that  the  term  Indo-European  for  Indo- 
Germanic)  was  not  used  uniformly  in  one  sense  was  Profcs,sor 
Kretschmer  in  his  Einieitung  in'die  Geschkkle  der  griechisciitn  Spracke 
(Gdttingen,  1896),  pp.  9  S.  It  is  in  fact  used  in  three  senses,  (i) 
Indo-European  is  treated  as  preceding  and  different  from  all  its 
descendants,  a  single  uniform  speech  without  dialects.  But,  strictly, 
no  such  language  can  exist,  for  even  individual  members  of  the 
same  family  difwr  from  one  another  in  pronunciation,  vocabulary, 


It  is  customary  to  talk  of  the  n 
in  the  Indo-European  languages.  These  languages  are 
from  languages  like  Chinese  by  the  fact  that  in  the  g 
of  words  Eumxes  can  be  separated  from  roots.     But  ti 
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Uero 


rofinner," 


itheG 


lopsck-kistoTis^  KJasse,  1901,  pp.  454  ff. 


linger  gdehrte  NachricMen,  philo- 


what  the  Indo-European  term  for  the  numeral  i  was,  smce  different 
langu^es  show  at  least  four  words  for  this,  three  of  them  presenting 
the  same  root  with  different  suffixes:  (a)  Sanskrit  «fai ( =  *oi-quo-) ; 


fS)  Zend  c_ 
Greek  ob^  . 
ains,  Lithua 


,  Old  PersUn  aiva,  Greek  <.I-(f)o-.  f  = 'or-iio^) ;  (i j 
"  ace,"  Latin  untu  (dder  oeitus).  Old  Irish  oen.  Gothic 
lian  vinos  (where  the  initial  n  has  no  more  etymological 
n  than  the  vi  which  now  begins  the  pronunciation  of  the 
O.OldBulgarian  inH;  {d)  Greek  tU,b  (  =  *sem~s).  But 
the  Indo-European  community  must  have  had  a  word  for  the 
numeral  since  the  various  langiiages  agree  in  forms  for  the  numerals 
3  to  10,  and  the  original  Indo-European  people  seem  to  have  been 
able  to  count  at  least  as  far  as  100.  On  the  other  hand,  if  the  Indo- 
European  language  must  have  had  dialects,  the  line  of  dliTerentiation 
between  it  and  its  descendants  becomes  obliterated,  (a)  But  even 
when  a  word  is  found  very  widely  diffused  over  the  area  of  the  f ndo- 
European  languages,  it  is  not  justihahle  to  conclude  that  therefore 
the  word  must  have  belonged  to  the  original  language.  The  dis- 
persion of  the  Indo-European  people  over  the  areas  they  now 
inhabit,  or  inhabited  in  the  earliest  times  known  to  history,  must 
have  been  gradual,  and  commerce  or  communication  between 
difierent  branches  must  have  always  existed  to  some  extent;  the 
word  might  thus  have  been  transmitted  from  one  community  to 
another.  When  a  word  is  found  in  two  branches  which  are  geo- 
graphically remote  from  one  another  and  is  not  found  in  the  inter- 
mediate area,  the  probability  that  the  word  is  original  is  somewhat 
stronger.  But  even  in  this  case  the  originality  of  the  word  is  by  no 
means  certain,  for  (o)  the  intervening  branch  or  branches  which 
do  not  possess  the  word  may  merely  have  dropped  it  and  replaced 
it  by  another;  [()  the  geographical  position  which  the  branches 
"^—ipy  in  hietoncal  times  may  not  be  their  Original  position;  the 
iches  which  do  not  possess  the  word  may  have  forced  themselves 
they  now  occupy  after  they  had  dropped  the  word; 
.™. .«.►;»..  ((rhich  possess  the  word  have  a 
---nities  have  not,  the  possibility 
:th  early  sea-borne  commerce 
must  be  considered.  At  the  dawn  of  European  history  the  Phoe- 
nicians and  the  Etruscans  arc  great  seafarers;  at  a  later  time  the 
Varangians  of  the  North  penetrated  to  the  Mediterranean  and  as  far 
as  Constantinople;  in  modern  times  sea-borne  commerce  brought 
to  Europe  words  from  the  Caribbean  Indians  liice  potato  and  tobacco, 
and  gave  English  a  new  word  for  man-eating  iayaseB-^-catutibai. 
Thus  with  Kretschmer  we  must  distinguish  between  what  is  common 
Indo-European  and  what  is  original  Indo-European  in  language. 
(3)  A  word  may  exist  in  sevemlof  the  languages,  and  may  have 
existed  in  them  for  a  very  long  time,  and  yet  not  be  Indo-European. 
Hehn  {Dus  Salt,  ed.  3,  1901)  rejects  sail  as  an  Indo-European  word 
because  it  is  not  found  in  the  Aryan  group,  though  in  this  case  be 
is  probably  wrong,  (a)  because,  as  fas  been  shown  by  Professor 
Johannes  Schmidt,  its  irreeular  declension  {sal-d,  genitive  sal-nes) 
possesses  characterisdcs  of  die  oldest  Indo-European  words;  (6) 
because  the  great  plains  of  Imn  are  chamcterized  by  their  great 
saltness,  so  that  the  Aryan  branch  did  not  pass  through  a  countiy 
where  salt  was  unknown,  although,  according  to  Herodotus  (i.  133), 
the  Persian  did  not  use  salt  to  season  his  food.  Since  Kretschmer 
wrote,  this  argument  has  been  used  very  ejctensively  by  Professor 
A.  Meillet  of  Paris  in  his  Diatecies  indo-earopiens  (Paris,  1908]. 
In  this  treatise  he  brings  forward  arguments  from  a  great  variety 
of  facts  to  show  that  in  the  original  Indo-European  language  there 
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as  we  have  seen,  forming  an  oriental  group  with  novel  characteristics 
developed  in  common,  although  in  various  other  characteristics  they 
do  not  agree.  Similarly  Italic,  Celtic  and  Germanic  form  a  Western 
group,  while  Greek  agrees  now  with  the  one  group  now  with  the 
other,  at  some  points  being  more  intimately  connected  with  Italic 
than  with  any  other  brancn,  at  others  inchning  more  towards  the 
Aryan.  This  grouping,  however,  is  by  no  means  exclusive,  members 
of  either  group  having  characteristics  in  common  with  individuals  of 
the  other  group  which  they  do  not  share  with  the  Other  languages  of 
their  own  group  (Meillet,  p.  131  ff.). 

From  all  this  it  is  clear  that  in  many  cases  it  must  be  extremely 
uncertain  what  is  original  Indo-European  and  what  is  not.  Some 
ceneral  characteristics  can,  however,  be  predicated  from  what  is 
handed  down  to  us  in  the  earliest  forms  of  all  or  nearly  all  the  existing 
languages.  (1)  The  noun  had  certainly  a  large  number  of  distinct 
cases  in  the  singular;  nominative,  accusative,  genitive,  ablative, 
locative,  instrumental,  dative.'  In  the  plural,  however,  there  was 
less  variety,  the  forms  for  dative  and  ablative  beii^  from  the  earliest 
times  identical.  In  the  dual,  the  oblicue  cases  cannot  be  restored 
with  certainty,  so  little  agreement  is  there  between  the  languages. 
In  the  locative-singular  tne  ending  -i  seems  to  have  been  of  the 
nature  of  a  post-position,  because  m  various  languages  (notably  in 
Sanskrit)  forms  appear  without  any  suffix.  In  the  locative  plural 
also  the  difference  between  the  -suof  Sanskrit  and  early  Lithuanian 
(Slavonic  -chu)  on  the  one  hand,  and  of  -trt  in  Greek  on  the  other. 


'  The  vocative  is  not  strictly  speaking  a  case  at  all,  for  it  stands 
outside  the  syntax  of  the  sentence.  It  was  originally  an  exclamatory 
form  consisting  of  the  bare  stem  without  case  suffix.  In  the  plural 
the  nominative  b  used  to  supfriy  the  lacking  vocative  Itxm. 


y  Google 


INDO-EUROPEAN  LANGUAGES 


497 


seems  to  be  best  explained  by  mi^xMing;  that  the  -«  and  -t  are  post- 
positions, a  conclusion  iriiicb  is  atrengthened  by  the  Greek  rule 
that  -w- between  vowels  disappears.  In  the  inrtrumental  singular 
and  plural  it  is  noticeable  that  there  are  two  sufiixes — one,  repre- 
sented in  Germanic  and  Balto-Slavonic  only,  beginning  with  the 
sound  -m,  the  other,  surviving  in  most  of  the  other  languages  (or 
the  plural,  going  back  to  an  Indo-European  form  beginniim;  with 
"bh.  Professor  Hirt  of  Leipzig  has  areued  (/Jg.  Porsckimgen,  v. 
pp.  351  ff.)  that  ^bh-  originally  belonged  to  the  instrumental  plural 
(cf.  the  Lat.  fiHaius,  omnibus,  Sec.),  and  the  forms  with  -m~  to  the 
dative  and  ablative.  But  this  is  merely  a  conjecture,  which  has  no 
lin^istic  facts  in  its  favour,  for  the  -bi  of  the  Latin  dative  Ubi, 
which  has  pardlel  forms  in  many  other  languages,  belongs  to  the 
pronouns,  which  show  in  their  declension  many  differences  from  the 
dectensiOD  of  the  noun  (cf.  also  Bru^mann,  Grundriss  (ed.  a),  ii.  2, 
p.  I30).  {3)  The  adjective  agrees  with  its  noun  in  gender,  number 
and  case,  thus  introducing  a  superfluous  element  of  agreement 
which  is  not  found,  e.g.  in  most  of  the  agglutinative  lan^ages. 
Thus  in  phrases  like  the  Greek  4  «tM  "'^ft  or  the  Latin  Ula 
puichra  putUa  the  feminine  gender  is  expressed  three  times,  with  no 
advantage,  so  far  as  can  be  detected,  over  the  modem  English,  that 
fair  maid,  where  it  is  not  obviously  expressed  at  all.  In  this  respect 
and  also  in  the  employment  of  the  same  case  endings  for  the  plural 
as  well  as  the  singular,  in  the  plural  after  a  pliable  expressing 
plurality,  the  agglutinative  languages  have  a  distinct  superiority 
over  the  Indo-European  languages  in  their  earliest  forms.  Some 
lanf^ag^,  like  English  and  Modem  Pernan,  have  practically  got  rid 
of  inflexion  altogether  and  the  present  difficulty  with  it;  others, 
like  modern  German,  as  the  result  of  phonetic  and  analogical  changes 
have  even  intensiiied  the  dif&culty.  (3)  In  the  personal  pronouns, 
especially  those  of  the  first  and  second  persons,  there  is  widely  spread 
agreement,  but  more  in  the  singular  than  in  the  plural.  Forms 
corresponding^  to  the  English  1  and  (kau,  the  Latin  ego  and  lu,  arc 
practically  universal.  On  the  other  hand  the  demonstrative  pronouns 
vary  very  considerably.  {4)  The  system  of  numerals  (subject  to 
slight  discrepancies,  as  that  regarding  i  mentioned  above)  is  the 
same,  at  least  up  to  100.  (5)  In  the  verb  there  were  at  first  two 
vcnces,  the  active  and  the  middle,  and  three  moods,  the  indicative, 
the  subjunctive  and  the  optative.  It  has  been  suggested  by  Professors 
Oertel  and  Morris  in  iiTareardSiurfMi.iivi.  (p.  loi,  n.  3)  that  the  simi- 
larity which  exists  between  the  earliest  Greek  and  the  earliest  Aryan 
in  the  moods  is  the  result  of  a  longer  common  life  between  those  two 
branches.  But  of  this  there  is  no  proof,  and  the  great  difference  in 
the  treatment  of  the  sounds  by  these  two  branches  (see  below) 
militates  very  strongly  against  the  supposition.  The  tense  forms 
indicated  originally  not  relations  in  time  but  different  kinds  of 
action.  The  distinctive  forms  are  the  present,  the  perfect,  and  the 
aorist.  The  present  indicated  that  an  action  was  in  progress  or 
continuous,  the  aorist  on  the  other  hand  regarded  the  actron  as  a 
whole  and,  as  it  were,  summed  it  up.  The  aorist  has  sometimes 
been  said  to  express  instantaneous  action,  and  so  it  does.  But  this 
is  not  the  essence  of  the  aorist ;  the  aorist  may  be  used  also  of  a 
long  continued  action  when  it  is  rMarded  as  a  whole.  Greek  shows 
this  very  clearlv.  In  Athenian  othcial  inscriptions  it  was  usual  to 
fix  the  elate  of  the  record  by  stating  at  the  commencement  who  was 
the  chief  magistrate  (archon)  of  the  year.  This  was  expressed  by 
the  imperfect  (4pxt).  But  when  reference  was  made  to  a  past 
archonship,  that  was  expressed  by_  the  aorist  (<!/>E0'  1'he  same 
charactcnstic  is  evident  also  in  probtbitions;  thus,  in  Plato's  ^^oiogjy 
of  Socrates,  tifi  BopB0^<rriTt  is  "  Do  not  begin  to  make  a  disturbance, 
fi4  Bapi^iTt  is  "  Do  not  keep  on  making  a  disturbance."  These 
points  are  most  easily  illustrated  from  Greek,  because  Creek,  better 
than  the  other  lan^agcs,  has  kept  the  distinctive  usages  of  both 
moods  and  tenses.  The  perfect  as  distinguished  from  thcotherforms 
expresses  either  repetition  of  the  action,  emphasis,  or  the  state  which 
results  from  the  action  expressed  by  the  verb.  Different  languages 
regard  this  last  in  different  ways.  Sometimes  the  state  resulting 
from  the  actbn  is  so  characteristic  that  Che  perfect  is  almost  an 
Independent  verb.  Thus  in  Greek  triniiai  is  "  I  acquire,"  but 
titniiiai  (the  perfect)  Is  "  I  possess,"  the  result  o(  the  action  of 
acquiring.  On  the  other  hand  the  perfect  may  mean  that  the  action 
has  come  to  an  end.  Thtsis  specially  common  in  Latin,  as  in  Cicero's 
famous  announcement  of  the  execution  of  the  Calilinaiian  conspira- 
tors,—  Vixemnt  ("They  have  lived"  — "They  are  no  more"). 
But  it  is  by  no  means  confined  to  Latin.  The  pluperfect,  the  past 
of  the  perfect,  is  a  late  development  and  can  nardly  be  reckoned 
Indo-European.  In  Greek  the  forms  clearly  arise  from  adding  aorist 
endings  to  a  perfect  stem.  The  forms  of  Latin  are  not  yet  com- 
pletely explained— but  it  is  certain  that  the  specially  Latin  meaning 
expressing  something  that  was  past  at  a  time  already  past  (relative 
time)_is  a  late  growtti.  When  Homeric  Greek  wishes  to  express  this 
meaning  it  uses  most  frequently  the  aorist,  but  also  the  imperfect 
as  well  as  the  pluperfect,  the  notion  of  relative  time  being  derived 
from  the  context.  In  the  earliest  Latin  the  pluperfect  is  not  un- 
commonly used  with  the  value  of  the  aorist  perfect.  As  regards 
the  future  it  is  difficult  to  say  how  far  it  was  an  original  form. 
Some  languages,  like  Germanic,  preserve  no  original  form  for  the 
future.     When  the  present  Is  found  not  to  be  distinctive  enough, 

S:riphrastic   forms  come   in.     In  other  languagies,  like  Latin  and 
reek,  there  is  constant  confusion  between  subjunctive  and  future 


forms.    It  Is  imposrable  to  distinguish  by  tbeir  form  between  Mgu 

ffuture)  and  Stiia  (subjunctive),  between  regam  (future)  and  regam 
(subjunctive).  A  special  future  with  a  suffix -^iti-  (tyo)  Is  found  only 
with  certainty  in  the  Aryan  group  and  the  Baltic  languages.  The 
future  perfect  is,  strictly  speaking,  only  a  future  made  from  a  perfect 
stem;  in  the  Latin  sense  It  is  certainly  a  late  development,  and 
even  in  early  Latin,  videro  has  occasionally  no  different  meaning  from 
videbo.  The  imperative,  which  was  originally  an  exclamatory  form 
to  the  verb,  of  the  same  kind  as  the  vocative  was  to  the  noun,  and 
which  consisted  amply  of  the  verb  stem  without  further  suffixes, 
developed,  partly  on  the  analogy  of  the  present  and  )iartly  with  the 
help  of  adverbs,  a  complete  paradigm.  The  Infinitives  of  all  the 
langua^s  are  noun  cases,  generally  stereotyped  in  form  and  no 
longer  in  touch  with  a  noun  system,  though  this,  e.g.  in  early  Sanskrit, 
is  not  always  true.  The  participles  differ  only  from  other  adjectives 
in  governing  the  same  case  as  their  verb;  and  this  is  not  an  early 
distinction,  for  in  the  earliest  Sanskrit  all  verbal  nouns  may  govern 
the  same  case  as  their  verb. 

The  system  here  sketched  in  the  barest  outline  tended  steadily 
to  fall  Into  decay.  The  case  system  was  not  extensive  enough  to 
express  even  the  commonest  rations.  Thus  there  was  no  means 
of  distlnguidiing  by  the  cases  between  starting  from  outside  and 
starting  From  inside,  ideas  which,  e.g.  Finnish  regards  as  re^uiriM; 
separate  cases;  without  a  preposition  it  was  impossible  to  distinguisS 
between  off  and  tn.  though  to  the  person  concerned  there  is  much  . 
difference,  for  example  between  being  00  a  river  and  in  a  river. 
There  are  other  difficulties  of  the  same  kind.  These  had  to  be  got 
over  by  the  use  of  adverbs.  But  no  sooner  had  the  adverbs  become 
well  established  for  the  purpose  of  defining  these  local  relations  than 
the  meaning  was  felt  to  exist  more  in  the  adverb  than  in  the  case 
ending.  For  this  syntactical  reason,  as  well  as  for  mechanical 
reasons  arising  from  accent  (g.n.).  the  case  system  in  some  languages 
fell  more  ana  more  into  desuetude.  In  Sanskrit  it  has  been  k^jt 
entire,  in  Balto-Slavonic  the  only  loss  has  been  the  disappearance  of 
the  original  genitive  and  Its  replacement  by  the  ablative.  In  Latin 
the  locative  has  been  confused  with  the  genitive  and  the  ablative. 
and  the  instrumental  with  the  ablative.  The  loss  of  the  locative  as 
an  independent  case  had  not  long  preceded  historical  times,  because 
it  survives  in  Oscan,  the  kindred  dialect  of  the  neighbourine  Cam- 
pania. Greek  has  confused  ablative  with  geniriye,  except  Tor  one 
small  rriic  recently  discovered  on  an  inscription  at  Delphi;  in  the 
consonant  stems  it  has  replaced  the  dative  by  the  locative  form  and 
confused  in  it  dative,  locative  and  Instrumental  meaning  In 
some  other  members  of  the  family,  e.g.  Germanic,  the  confusion  has 
gone  still  farther. 

The  fate  of  the  verb  is  similar,  thou^  the  two  paradigms  do  not 
necessarily  decay  at  the  same  rate.  Thus  Latin  has  modified  its 
verb  system  much  more  than  its  noun  system,  and  Greek,  while 
reducing  seriously  its  noun  forms,  shows  a  very  elabraate  verb 
system,  which  has  no  parallel  except  in  the  Aryan  group.  From  the 
syntactical  point  of  view,  however,  the  Grwk  system  is  much 
superior  to  the  Aryan,  which  has  converted  its  perfect  into  a  past 
tense  in  classical  Sanskrit,  and  to  a  large  extent  lost  grip  of  the 
moods.  The  decay  in  Aryan  may  be  largely  attributed  to  the  pow^r, 
which  this  group  developed  beyond  any  other,  of  making  compounds 
which  In  ^ctice  took  the  place  of  subordinate  sentences  to  a  lar^ 
extent.  The  causes  for  the  modifications  which  the  Latin  verb 
system  has  undergone  are  more  obscure,  but  they  are  shared  not 
only  by  its  Immeoiate  neighbours  the  other  Italic  dialects,  but  also 
to  a  great  degree  by  the  more  remote  Celtic  dialects. 

The  origin  and  spread  of  the  Indo-European  languages  had 
long  been,  and  remains,  a  vesed  question.  No  sooner  had  Bopp 
laid  the  foundation  of  Comparative  Philology  in  his  great  work, 
the  first  edition  of  which  appeared  in  1833-1835,  than  this 
question  began  to  be  seriously  considered.  The  earlier  writers 
agreed  in  regarding  Asia  as  the  original  home  of  the  speakers 
of  these  languages.  For  this  belief  there  were  various  grounds, 
— statements  in  the  Biblical  record,  tiie  greater  originality 
(according  to  Schlegel)  o£  Sanskrit,  the  absurd  belief  that  the 
migrations  of  mankind  always  proceeded  towards  the  west. 
The  view  propounded  by  an  English  philologist,  Di  R.  G. 
Latham,  that  the  original  home  was  in  Europe,  was  scouted 
by  one  of  the  most  eminent  writers  on  the  subject — Victor  Hefan 
— as  lunacy  possible  only  to  one  who  lived  in  a  country  of  cranks. 
Latham's  view  was  first  put  forward  in  r85i,  and  in  half  a 
century  opinion  had  almost  universally  come  over  to  his  side. 
Max  Mailer  indeed  to  the  last  held  to  the  view  that  the  home 
was  "  somewhere  in  A^,"  and  Professor  Johannes  Schmidt 
of  Berlin,  in  a  paper  read  before  the  Oriental  Congress  at  Stock- 
holm in  1889,  argued  for  a  cloae  contact  between  early  Indo- 
European  and  Assyrian  civilization,  from  the  borrowing  of  one 
or  two  words  and  the  existence  of  duodecimal  elements  in  the 
Indo-European  numeral  system  side  by  side  with  the  prevalent 
decimal  system — thedozen,  the  gross,  the  long  hundred  (i  at ' 
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At  60  the  systems  crossed,  and  60  was  a  very  characteristic 
element  in  Assyrian  numeration,  whence  come  our  minutes  and 
secoads  and  many  other  units.^ 

Even  before  Latham  a  Befeian  geolopat,  d'Omalius  d'Halby,  in 
I8i8  had  raised  objections  to  the  theory  of  the  Asiatic  origin  of  the 
Indo-Europeans,  but  his  views  remained  unheeded.  In  1864  he 
broUKJit  three  questions  before  the  Soditi  d'anlhropohgi^  of  Paris: 
(l)  What  are  the  proofs  of  the  Asiatic  oripn  of  Europeans?  (2)  Have 
not  inflectional  languages  passed  from  Europe  to  Asia  rather  than 
from  Asia  to  Europe?  (3)  Are  not  the  speakers  of  Celtic  languages 
the  descendants  of  the  autochthonous  peoples  of  Western  Europe? 
(Rcinach,  op.  cit.  p.  38).  Broca  in  replying  to  d'Omalius  emphasized 
tlie  fact  which  has  been  too  often  foi^otten  in  this  controversy. 
that  race  and  language  are  not  necessarily  identical.  In  1S68 
Professor  Benfey  of  GOttingen  areued  for  the  south-east  of  Europe 
as  the  original  home,  while  Ludwig  Geiger  in  18^1  placed  it  in 
Germany,  a  view  which  in  Eater  times  has  had  not  a  few  su_pporters. 

Truth  to  tell,  however,  we  are  not  yet  ready  to  fix  the  site  of  the 
original  home.  .  Before  this  can  be  done,  many  factors  as  yet  im- 
perfectly known  must  be  more  completely  ascertained.  The  pre- 
nistoric  conditions  of  Northern,  Western,  Central  and  South-eastern 
Europe  have  been  carefully  investigated,  but  important  new  dis- 
coveries are  still  continually  being  made.  Investigation  of  other 
parts  o(  Europe  is  less  complete,  and  prehistoric  conditions  in 
Asia  are  at  present  very  imperfectly  known.  In  Western 
Europe  two  prehistoric  races  are  known,  the  palaeolithic  and  the 
neolithic.  The  former,  distinguished  by  their  great  skill  in  drawing 
figures  of  animals,  especially  the  horse,  the  reindeer,  and  the  mam- 
moth, preceded  the  perioa  of  the  Great  Ice  Age  which  rendered 
Northern  Europe  to  the  latitude  of  London  and  Berlin  uninhabitable 
for  a  period,  the  length  of  which,  as  of  all  geological  ages,  cannot 
definitely  be  ascertained.  For  the  present  purpose,  however,  this  is 
of  less  importance,  because  it  is  not  claimed  that  the  Indo-European 
stock  is  of  BO  great  antiquity.  But  when  the  ice  again  retreated  it 
must  have  been  long  before  Northern  Europe  could  have  maintained 
a  population  of  human  beings.  The  disappearance  of  the  surface 
ice  must  have  been  followed  by  a  long  period  when  ice  still  remained 
underground,  and  the  surface  was  occupied  by  swamps  and  barren 
tundras,  as  Northern  Siberia  is  now,  Wnen  a  human  population  once 
more  occupied  Northern  Europe  it  is  impossible  to  estimate  in  years. 
The  problem  may  be  attaclted  from  the  opposite  direction.  How 
long  would  it  have  taken  for  the  Indo-European  stock  to  spread  from 
its  original  home  to  its  modern  areas  of  occupation?  Some  recent 
writers  say  that  it  is  unnecessary  to  carry  the  stock  back  farther 
than  1^00  B.C. — a  period  when  the  civilizations  of  Egypt  and  Meso- 
potamia were  already  ancient.  Wherever  the  orieinal  home  was 
situated,  this  date  is  probably  fixed  too  low.  The  discussion,  more- 
over, Is  in  danger  not  only  of  moving  in  one  vicious  circle  but  in  two. 
(a)  The  term  Indo-European  stock  "  necessarily  implies  race,  but 
why  might  not  the  language  have  been  from  the  earliest  times  at 
which  we  can  trace  it  the  language  of  a  mixed  race?  (6)  It  is  usual 
to  assume  that  the  Indo-European  stock  was  tall  and  blond,  in 
fact  much  as  the  cfeissicat  writers  describe  the  early  Germans.  But 
the  truth  of  this  hypothesis  is  much  more  dithcult  to  demonstrate. 
In  most  countries  known  to  the  ancients  where  blond  hair  prevailed, 
at  the  present  day  dark  or  brown  hair  is  much  more  in  evidence. 
Moreover  the  colour  of  fair  hair  often  varies  from  childhood  to  middle 
life,  and  the  flaxen  hair  of  youth  is  very  frequently  replaced  by  a 
much  darker  shade  in  the  adult.  It  has  been  often  pointed  out  that 
many  of  Homer's  heroes  are  xaittkoi,  and  it  is  frequently  argued 
that  ittnOit  means  blond.  This,  however,  is  anything  but  certain, 
even  when  Vacher  de  Lapouge  has  collected  all  the  passages  in 
ancient  writers  which  bear  upon  the  subject.  When  Diwiorus 
(v.  33)  wishes  to  describe  the  children  of  the  Galatae,  by  whom 
apparently  he  means  the  Germans,  he  says  that  their  hair  as  children 
b  generallv  vihite,  but  as  they  grow  up  it  is  assimilated  to  the  colour 
ol  their  fathers.  The  ethnological  ailment  as  to  lone-headed 
and  short-headed  races  (dolichocephalic  and  brachycephalic)  seems 
untrustworthy,  because  in  countries  described  as  dolichocephalic 
short  skulls  abound  and  vice  versa.  Moreover  this  classification,  to 
which  much  more  attention  has  been  devoted  than  its  inventor  Retzius 
ever  intended,  is  in  itself  unsatisfactory.  The  relation  between  the 
length  and  breadth  of  the  head  without  consideration  of  the  total 
size  is  clearly  an  unsatisfactory  criterion.  It  is  true  that  to  the 
mathematician  i  oc  |  or  A  are  of  identical  value,  but,  if  it  be  also 
generally  true  that  mental  and  physical  energy  are  dependent  on 
the  size  and  weight  of  the  brain,  then  the  mere  mathematical  relation 
between  length  and  breadth  is  of  less  importance  than  the  size  of  the 
quantities.   Anthropologists  appear  now  to  recognize  this  themselves. 

The  argument  from_  physical  geography  seems  more  important. 
But  here  also  no  certain  answer  can  De  obtained  till  more  is  known 
of  the  conditions,  in  early  times,  of  the  eastern  part  of  the  area. 


'  For  the  history  of  the  controversy  see  the  excellent  summary  in 
Salomon  Reinach  s  L'Origine  del  Aryens:  Historic  d'une  controvtrse 
(i8q3).  Max  Mtiller's  latest  views  are  contained  in  his  Biographies 
of  Words  and  the  Home  of  the  Aryas  {1888).  See  Schmidt's  Die 
Vrheimai  der  Indogtrmaneit  und  das  europaische  Zahlsystem  (1890). 


According  to  Ratzel'  the  Caspian  was  once  very  much  lan^  than 
it  is  now,  and  to  the  north  of  it  there  extended  a  great  area  of  swamp, 
which  made  it  practically  impossible  for  the  Indo-European  race 
to  have  crossed  north  of  the  Caspian  from  either  continent  to  the 
other.  At  an  early  period  the  Caspian  and  Black  Sea  were  con- 
nected, and  the  Sea  of  Mannora  and  the  Dardanelles  were  repre- 
sented by  a  river  which  entered  the  Aegean  at  a  point  near  the 
island  of  Andros.  While  the  northern  Aegean  was  still  land  divided 
only  by  a  river,  it  is  clear  that  migration  from  south-eastern  Europe 
to  Asia  Minor,  or  reversely,  might  have  taken  place  with  ease. 
Even  in  much  later  times  the  Dardanelles  have  formed  no  serious 
barrier  to  migration  in  either  direction.  At  the  dawn  of  history, 
Thracian  tribes  crossed  it  and  founded,  it  seems,  the  Phrygian  and 
Armenian  stock  in  A^  Minor;  the  Gauls  at  a  later  time  followed 
the  same  road,  as  did  Alexander  the  Great  a  generation  earlier. 
At  the  end  of  the  middle  ages,  Asia  sent  by  way  of  the  Dardanelles 
the  invading  Turks  into  Europe.  The  Greeks,  a  nation  of  sea- 
farers, on  the  other  hand  reached  Asia  directly  across  the  Aegean, 
using  the  islands,  as  it  were,  as  stepping-stones. 

Though  much  more  attention  has  been  devoted  to  the  subject  by 
recent  writers  than  was  earlier  the  practice,  it  b  doubtful  whether 
migration  by  sea  has  even  now  been  assigned  its  full  importance. 
The  most  mysterious  people  of  antiquity,  the  Pelagians,  do  not  seem 
to  be  in  all  cases  the  same  stock,  as  their  name  appears  merely  to 
mean  "  the  people  of  the  sea,"  Ut\aayol  representing  an  earlier 
■'tXa7i-«ii,  where  xAo^i  is  the  weak  form  of  the  stem  of  rtXa-jot, 
"  sea,"  and  -koi  the  ending  so  frequent  in  the  names  of  peoples. 
A  parallel  to  the  sound  changes  may  be  seen  in  iiUrya,  for  '*il7-o-i(«, 
by  the  side  oF  idrt-runu  As  time  goes  on,  evidence  seems  more  and 
more  to  tend  to  confinn  the  truth  of  the  great  mictions  by  sea, 
recorded  by  Herodotus,  of  Lydians  to  Etruria,  of  Eteocretans  both 
to  east  and  west.  An  ailment  in  favour  of  the  original  Indo- 
Europeans  beiiv  seated  in  north-western  Germany  has  been  de- 
veloped by  G.  I^Esinna  [ZHtschrifi fur  Elknologie,  1903,  pp.  tbi-saa) 
from  the  forms  and  ornamentation  of  ancient  pottery.  It  has 
certainly  not  been  generally  received  with  favour,  and  as  Kosmnna 
himself  affirms  that  the  classification  of  prehistoric  pottery  is  still 
an  undeveloped  science,  his  theory  b  cleariy  at  present  unecjual  to 
the  weight  of  such  a  superstructure  as  he  would  build  upon  it.  As 
the  alliMl  sciences  are  not  prepared  with  an  answer,  it  is  necessary 
to  fall  back  upon  the  Indo-European  languages  themselves.  The 
attempt  has  often  been  made  to  ascertain  both  the  position  of  the 
original  home  and  the  stage  of  civilization  which  the  original  com- 
munity had  reached  from  a  consideration  of  the  vocabulary  for 
plants  and  animals  common  to  the  various  languages  of  the  Indo- 
European  family.  But  the  experience  of  recent  centuries  warns  us 
to  be  wary  in  the  application  of  this  argument.  If  we  cut  off  all 
past  history  and  regard  the  language  of  the  present  day  as  we  have 
perforce  to  regard  our  earliest  recoros,  two  ot  the  words  moat  widely 
disseminated  amongst  the  Indo-European  people  of  Europe  are 
tobacco  and  potato.  Without  historical  records  it  would  be  im- 
possible for  us  to  discover  that  these  words  in  their  earliest  European 
formhadbecnborrowed  from  the  Caribbean  Indians.  Mostlangua^ 
tend  to  adopt  with  an  imported  product  the  name  given  to  it  by  its 
producers,  though  frequently  misunderstanding  arises,  as  in  the 
case  of  the  two  words  mentioned,  the  potato  being  properly  the  yam, 
and  tobacco  being  properly  the  pipe,  while  ptlum  or  petun  (cp. 
peiunio.)  was  the  plant.^ 

The  first  treatise  in  which  an  attempt  was  made  to  work  out  the 
primitive  Indo-European  civilisation  in  detail  was  Adolphe  Pictet's 
Les  Orititus  indo-europiennes  ou  Its  Aryas  primiiifs  (1850-1863). 
The  idyllic  conditions  in  which,  according  to  Pictet,  early  Indo- 
European  man  subsisted  were  accepted  and  extended  by  many 
enthusiastic  successors.  The  father,  the  protector  of  the  family 
(paitr  from  pd,  protect);  and  the  mother  {mater  from  ma,  to  produce) 
were  surrounded  by  their  children  (Skt.  putra),  whose  name  implied 
that  they  kept  everything  clean  and  neat.  The  daughter  was  the 
milkmaid  (Skt.  duhitd  from  duk,  milk),  while  the  brother  (Skt. 
bhratar),  derived  from  the  root  olferre,  "  bear,"  was  the  natural  pro- 
tector of  his  sister,  whose  name,  with  some  hesitation,  is  decided  to 
mean  "she  who  dwells  with  her  brother,"  the  notion  of  brother 
and  sister  marriage  being,  however,  summarily  rejected  (ii.  p.  36s). 
The  uncle  and  aunt  are  a  second  father  and  mother  to  the  family, 
and  for  this  reason  ne^s,  Skt.  nap&t,  is  both  nephew  and  grandson. 
The  life  of  such  families  was  pastoral  but  not  nomad ;  there  was  a 
farmstead  where  the  women  were  busied  with  housewifery  and 
butter-making,  while  the  men  drove  their  flocks  afield.  The  ox,  the 
horse,  the  sheep,  the  goat  and  the  pi^  were  domesticated  as  well  as 
the  dog  and  the  farmyard  fowls,  but  it  was  in  oxen  that  their  chief 
wealth  consisted.  Hence  a  cow  was  offered  to  an  honoured  guest, 
cows  were  the  object  of  armed  raids  upon  their  neighbours,  and 
when  a  member  of  the  family  died,  a  cow  was  killed  to  accompany 
him  in  the  next  world.     Even  the  phenomena  of  nature  to  their 


*  "  Geographische  Prufung  der  Tatsachen  Ober  den  Ursprung  der 
Vftlker  Europas  "  {Berichte  der  k.  sdcksischen  Ges.  d.  Wissenschafleti, 
1900,  pp.  34  ff.). 

*  See  the  essay  on  "  Evolution  and  the  Science  of  Language,  m 
Danain  and  Modern  Science  (1909),  p.  524  f. 
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nttvc  unaKinatidns  couM  he  npraabted  by  cows:  the  doudt  of 
heaven  wete  cows  whose  milk  nourished  the  earth,  the  itars  were  a 
herd  with  the  sun  as  the  buU  amongiat  them,  the  earth  was  a  cow 
yielding  her  increase.  Before  the  oripnal  community,  which  ex- 
tended over  A  wide  area  with  Bactna  for  its  centre,  had  broken 
up,  apiculture  had  begun,  and  barley,  ii  not  other  oereals,  and 
various  legunoiaous  plants  were  cultivated-  Oxea  drew  the  plough 
and  the  wagon,  (ncfustry  also  had  developed  with  the  introduction 
of  agriculture:  the  carpenter  with  a  variety  of  tools  appears 


struct  farm  implements,  buildings  and  furniture,  and  the  smith  is 
no  leas  busy.  Implements  had  b^ua  with  stone,  but  by  this  tiine 
were  made  of  bronze  if  not  of  iron,  for  the  metals  gold,  silver,  copper, 
tin  were  certainly  known.  Spinning  and  weaving  had  also  begun.; 
pottery  was  well  developed.  The  flocks  and  herds  and  agriculture 
supptied  food  irith  pimty  of  variety;  fermented  liquors,  mead. 
probably  wineandperiiapa  beer,  were  ueed,  not  «lwayB  in  moderEition. 
A  great  variety  of  niilitarv  weapons  had  been  invented,  but  geo- 
graphical reasons  prevented  navigation  from  developing  in  Bactria. 
Towns  ejcisted  and  fortified  places.  The  people  were  organized  in 
clans,  the  clana  in  tribes.  At  the  head  of  all,  though  not  in  the  most 
primitive  epoch,  was  this  king,  who  reigned  not  by  hereditary  right, 
but  by  election.  Though  money  had  not  yet  beeninvented,  exchange 
and  barter  flourished;  there  were  borrowers  and  lenders,  and  property 
passed  from  father  to  son.  Though  we  have  no  definite  information 
as  to  their  taws,  justice  was  admfaiistered ;  murder,  theft  and  fraud 
were  punished  with  death,  imprisoiuneBt  or  fine  (JUnonJ  ti>*^oi 
at  end  of  vol.  ii.). 

Further  invest igation,  however,  did  not  confirm  this  ideally  happy 
form  of  primitive  civilization.  Many  ot  Kctet's  etymologies  were 
erroneous,  many  of  bta  deductions  based  on  very  uncertain  evidence. 
Norecmt  writer  adopts  Pictet's  views  <;rf  the  todo-Europran  family. 
But  his  list  of  domesticated  animals  is  approximately  correct,  if 
domestication  is  used  loosely  simply  of  animals  that  might  be  kept 
by  the  Indo-European  man  about  his  homestead.  Even  at  the 
present  day  domesticatioa  means  different  things  in  the  case  of 
different  animals,  A  pig  is  not  domesricated  as  a  dog  is;  in  afess 
like  the  Hebrides  or  western  Ireland,  where  cattle  and  human  beings 
share  the  two  ends  of  the  same  building,  domestication  means  some- 
thing very  different  from  the  treatment  of  large  herds  on  a  farm 
extending  to  many  hundreds  of  acres.  In  other  respects  the  height 
of  the  civilization  was  vastly  cxaggnated.'  That  the  Indo-European 
people  were  agricultural  as  well  as  pastoral  aeems  highly  ^probable. 
But  as  HeracUdes  says  of  the  Athamanea  i,Frarmenla  Inst.  Grate. 
ii.  219),  the  women  were  the  agriculturists,  while  the  men  were 
shepherds.  Agricahure  begins  on  a  very  smsU  scale  with  the  dibbling 
by  means  of  a  pointed  stick  of  a  few  seeds  of  some  plant  which  the 
women  recogniee  as  useful  either  for  food  or  medicine,  and  is  possible 
only  when  the  jjeople  have  ceased  to  be  absolutely  nomad  and  have 
fixed  settlements  for  continuous  periods  of  some  lenpth.  The 
pastoral  haint  is  tm^n  down  in.  men  only  by  9ta.rTation,  if  the 
pasture-lsads  become  too  cramped  throu^  an  exoesstve  increase  of 
population  or  are  seized  by  a  conqueror.  As  has  been  well  said, 
'  of  all  the  ordinary  means  of  gaining  a  livelihood — with  the  ex- 
ception perhaps  of  mining — agriculture  is  the  most  laborious,  and  is 
itever  voluntarily  adopted  by  men  who  have  not  been  accustomed 
to  it  from  their  diildhood  "  (Mackeuie  Wallace,  Rutsia,  new  ed. 
i.  p.  366,  in  relating  the  conversion  of  the  Bashkir  Tatars  to  agri- 
culture). Bven  the  plough,  in  the  primitive  form  of  a  tree  stump 
with  two  branches,  one  forming  the  handle,  the  other  the  pole,  was 


beginnings  apparently  belongs  to  the  ehalcolithic  period  (sometimes 
describedf  by  the  barbarous  term  of  Italian  origin  eneoUlhic)  when 
copper,  if  not  bronze  had  come  in.  but  the  use  of  stone  for  many 
purposes  bad  not  yet  gone  out.  White  primitive  Iado-Eui'[q>ean 
man  apparently  knew,  as  has  been  said,  the  horse,  ox,  sheep,  goat, 
pig  and  dog,  it  is  to  be  observed  that  in  their  wild  state  at  least 
these  animals  do  not  all  affect  the  same  kind  of  area.  The  horse 
is  an  animal  of  the  open  plain;  the  foal  alwa^  accompanies  the 
mother,  for  at  first  its  neck  is  too  short  to  allow  it  txi  graze,  and  the 
mare,  unlike  the  cow,  has  no  large  udder  in  which  to  carry  a  great 
supply  of  milk.  The  cow,  on  the  otherhand.  hides  hercalf  in  a  brake 
when  she  goes  to  gtHie,  and  is  more  a  woodland  animal.  Tlie  pig's 
natural  hahitat  is  the  itxtA  where  beech  mast,  acorns,  or  chestnuts 
are  plentiful.  The  goat  is  a  climber  and  aSects  the  heights,  while 
the  sheep  also  prefers  short  grass  to  the  richer  pastures  suited  to 
kine.  To  collect  and  tame  all  those  animals  Implies  control  of  an 
extensive  and  varied  area. 

What  of  the  trees  known  to  prunitive  Indo-Cnropcan  man?  On 
this  the  greater  part  of  the  arguments  regarding  the  original  home 
have  turned.  The  name  for  the  htech  extends  through  a  considerable 
number  of  Indo-European  languages,  and  it  has  generally  been 
assumed  that  the  beech  mast  have  been  known  from  the  first  and 
therefore  must  have  been  a  tree  which  flourished  in  the  original 
home.  Now  the  habitat  of  the  beech  is  to  the  west  of  a  line  drawn 
from  Konigsberg  to  the  Crimea.  The  argument  assumes  that  its 
distribution  was  always  the  same.  But  nothing  is  more  certain 
than  that  in  differeM  agm  diSerent  trees  succeed  oim  anotW  on 


tke  lane  B«ttl.  In  the  peat  mossea  of  acMlKeast  Bcotland-sre  found 
the  trunks  of  vast  oaks  which  have  no  paTBlM  among  the  trees 
which  grow  in  the  same  district  now,  where  the  oak  has  a  hard 
Btrue^e  to  live  at  all,  and  whese  experience  teaches  the  plaater  that 
coniferous  trees  will  be  more  successfuL  On  the  coast  of  Deomark 
in  the  same  way  the  conifer  ha*  retraced  the  beech  unce  the  daye  of 
the  "  kitchen  middens,"  fnnn  which  lo  much  information  as  to  the 
primitive  inhabitants  of  that  area  has  been  obtained.  But  with 
re^rd  to  the  names  of  trees  there  are  two  serious  pitfalls  whkfa  it  is 
dlmcult  to  avoid,  (a)  Jt  is  comnum  to  give  a  tree  the  name  of 
another  which  in  habit  it  resembles,  in  England  the  oriental  plaM 
does  not  grow  freely  north  of  the .  Trent ;  accordingly, farther  north 
the  sycamore,  which  has  a  leaf  that  a  casual  observer  m^t  think 
similar,  ha*  usurped  the  name  of  the  plane,  {b)  In  the  case  of  the 
beech  (Lat.  /oftu),  the  con«s[xinding  Greek  word  ^irrte  does  not 
mean  beech  but  oak,  or  possibly,  if  one  may  judge  from  the  magnificent 
trees  of  north-west  Greece,  the  chestnut.  It  has  been  suggested  tluit 
the  word  is  connected  with  the  verb  ^7*1*  to  eat,  so  that  it  was 
inally  the  tree  with  edible  fruit  and  could  thus  be  specialized  in 
diffeicnt   areas.      If,  however,  Barthahmme's 


origins 


correct,  there  c  .... 

latter  comes  from  a  root  *bhaui,  in  which  the  g  would  beoome  ■ 
among  the  saUm  languages.  The  birch  is  a  more  widely  spread  tree 
than  the  beech,  growing  as  luxuriantlv  in  the  Himalayas  as  in 
western  Europe,  but  notwithstanding,  the  Latin  fraximut,  which  is 
almost  certainly  of  the  same  origin,  means  not  btrck  but  ask,  while 
the  word  akin  to  ash  (Gr.  6iln))  appears  in  Larin  without  the  k 
suffix  as  OS-  in  Latin  omtis,  "  mountam  ash,"  for  an  earlier  *iuines, 
cp.  Old  Bulgarian  jasettH  (the  j  has  no  etymok^cal  value),  Welsh 
and  Cornish  onnai,  from  an  original  Celtic  *onna  from  'os-nis.  One 
of  the  most  widely  spread  tree  names  is  the  word  /f«  itself,  which 
appear*  in  a  variety  of  forms,  Gr.  iiiOt,  Goth  iriu;  Skt.  ddrii,  lipv, 
ac.,  which  is  sometimes  as  in  Greek  specially  limited  to  the  oak, 
while  the  Indian  deodar  (deva-dSm)  is  a  conifer.  O.  SchradeT,  who 
in  his  remarkable  book,  Spraclvergleidnmg  und  Urfotelitcktt  (1883, 
3rd  ed.,  1906-1907),  locates  the  original  home  in  aoutfaera  Russia, 
would  allow  the  or^nal  community'  (ii.  p.  17S)  to  be  partly  within, 
partly  without  the  beech  line.  The  only  other  tree  the  name  of 
which  is  widely  spread  is  the  willow:  tJie  £iu:lish  wUk,  inlky,  Lat. 
viiex,  Gr.  Ma  for  Firia,  Lithuanian  v4tit,  Ztnd  vaUi.  OlherwBe 
the  words  for  trees  are  limited  to  a  small  aionber  of  langnafes,  and 
the  meaning  in  diffennt  lan^u^es  is  widely  different,  as  Gr.  iXAr^, 
"  pine,"  Old  High  German  Itmia,  "  linden,"  with  which  go  the  Latin 
linler,  "  boat,"  and  Lithuanian  ioitd,  "board."  The  lime  tree  and 
the  birch  do  not  exist  inGreece,and  theLatin  beiuia  is  a  borrDwiiig 
from  Gaulish  (Irish  bethe),  the  native  word  /nunnw,  as  .we  have 
seen,  being  used  for  the  otA.  Theequatioaiaf  theLatinfamu,"  yew," 
with  Gr.  T6ior,  "bow,"  is  no  doubt  correct;  Schrader's  equation 
of  Skt.  dhanvan,  "  bow,"  with  the  German  tartne,  "  fir,"  must,  if 
correct,  show  at  least  a  change  of  material;  £or  no  wood  is  less  well 
adapted  for  a  bow  than  fir.  'Ine  only  ooncluBi<Hi  that  can  b«  drawn 
with  apparent  certaittty  from  the  names  of  trees  is  that  the  original 
settlements  were  not  in,  the  southern  peninsulas  of  Europe. 

Some  of  the  names  for  cultivated  plants  are  widely  spread,  but  like 
the  names  of  trees  do  not  always  indicate  the  same  Uung.  This  is 
not  surprising  if  we  cimsider  that  the  word  coni,  within  the  Tentonic 
langu^es  alone,  means  wheat  in  England,  oats  in  Scotland,  rye  in 
Gennany,  bariey  in  Sweden,  maize  in  the  United  States  of  Ainerica. 
Thus  the  Skt.  ydva  means  com  or  barley,  in  Zend  com  (modem 
Persian  jnr,  barley,  but  tn  the  lan^u^fe  of  the  Ossetes  ytu,  you  is 
tniltet),  the  Gk.  fiei  is  spelt,  the  Lithuanian  jamA  com,  the  Irish 

,     ..       ,r.  ,  .    ,       Spraelmr^ticiuau,*  ii.  p.  188I.    Hie  word 

widely  spread  in  Europe 


le^  (Se 


bere  or  barley  itself 


of  millet  (i6^.).  But  the  origiaal  hatritat  of  the  cultivated  grain 
plants  has  not  yet  been  dcariy  catabliBhedj  and  drcumstaaces  of 
many  kinds  may  occasion  a  change  in  the  kind  of  |[rain  cultivated, 
provided  another  can  be  found  Ktitable  to  the  climate.  In  early 
Ei^land  it  is  clear  that  the  prevalent  crop  was  barley,  for  (am  is  the 
bere-em  or  bariey-houae. 

TTie  earliest  tree-fruits  found  in  Eurojje  ai«  apparently  those 
discovered  by  Edouaid  Piette  as  Mas  d'Azil  tn  a  stratum  Which  he 
I^aces  between  palaeolithic  and  neolithic.  They  included  nut*, 
I^uma,  birdcherry,  slo&  &c.,  and  along  with  them  was  a  little  heap 
of  grains  of  wheat.  It  Piette's  observations  are  correct,  this  find 
must  go  back  to  a  date  long  precediiu  the  fruits  found  by  Heer  in 
the  piie-dwellings  of  Switxenand.  Her 
found,  though  the  11 


s  modem  cherry  ii 


considerable  number  of 
apples  were  found.  They  wei«  generally  cut  up  into  two  or  three 
pieces,  ai^iarently  to  be  dried  for  winter  use.  In  all  probability 
they  were  wild  apples  of  the  variety  Pirvs  sUvatica,  which  is  found 
across  the  whole  of  Central  Europe  from  north  to  south  (Buschan, 
VoTgesckiehtliche  Botanik,  p.  166).  The  original  habitat  of  the 
apple  is  uncertain,  but  it  is  su;^xwed  to  be  indigenous  at  any  rate 
south  of  the  Black  Sea (Schrader,  ReaUexikon.a.v.  Apjelbaum).  The 
history  of  the  name  is  obscure;  it  is  often  connected  with  the 
Caropanian  town  Abella, which  Virgil  (j4eMetd,vii.740)cB]lsmaA/era, 
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"■pp1s-burinB."Hete*lM>tkem«t«rial  for  fixingthesiteof  the  ordinal 
halMUt  i>  untruitworthy. 

Tho  attempt  hoa  been  mode  to  limit  the  pouible  area  by  a  con- 
■IdnrBtlon  of  three  animali  which  are  wid  not  to  occur  in  certain 
nanaof  It — (o)  the  Ml,  which  isuid  not  to  be  found  in  the  Black  Sea; 
\b)  the  honey  boe,  which  ia  not  found  in  that  part  of  Central  Asia 
diuincd  l>y  thaUxuiand  Jaxartai;  (<:)  the  tortoiae,  which  is  not  found 
In  ncinhcrn  arcaa.  From  evidence  collected  by  Schroder  from  a 
■IMxHaliit  at  Bucbareat  (^^ntckorfindiune,*  il.  p.  147)  eels  art  found 
in  tho  Black  Sea.  The  argument,  therefore,  for  excluding;  the  area 
whk'h  dnlna  into  the  Block  Sea  from  the  puuible  habitat  of  the 
primitive  Indo-tCuropean  community  falls  to  the  ground,  Honey 
waa  certainly  familiar  at  an  early  age,  as  ia  ahown  by  the  occurrence 
of  the  word  'pudku,  Skt.  mddku,  Gr.  iMa  (here  tne  meaning  has 
ahlftod  from  mead  to  ifine)i  Irlih  mid,  English  truad,  Old  Slav,  medit, 
Lithuanian  itudit  honey,  midia  mead.  Schrader,  who  is  the  first 
to  utlliie  the  iwme  of  The  tartoiae  In  this  argument,  points  out  (op. 
cil.  p,  148)  that  forms  from  the  aame  rout  occur  in  both  a  centum  anil 
■  MisM  language— <ir.  x*^>  X*^<^>'^i  Old  Slav.  iUy,  ielHtl — but 
that  whlk)  it  rvuchea  far  narth  in  eastern  Europe,  it  does  not  pass  the 
4bth  piirallcl  of  latitude  in  western  Europe.  This  argument  would 
make  niK  only  the  German  site  for  the  original  home  which  is  sup- 
ported by  Koasiniia  and  Hirt  impoaaible,  out  also  that  of  Scanal- 
navta  aontcnUed  For  by  Peiika. 

From  thufurrgoingit  will  beseen  that  the  arguments  lor  any  given 
aren  are  not  conclusive.  In  the  great  i^in  which  extends  across 
Europe  north  of  tho  Alps  and  Carpathians  and  acroas  Asia  north  of  the 
Hindu  Kuah  there  are  tew  geographical  obstacles  to  prevent  the  rapid 
apreail  of  pet^lca  from  anv  part  of  its  area  to  any  other,  and,  as  we 
mive  Keen,  tho  Celts  and  the  Hungarians,  &c.,  have,  in  the  historical 
period,  demonatruted  the  rapidity  with  which  such  migrations 
could  be  made.  Such  migratioa  may  poesibly  account  for  the  ap- 
marance  of  a  people  usin^c  a  etnlum  language  so  far  e.ist  as  Turkestan, 
But  our  Information  as  to  Tocharish  is  stilTti 


thi 


too  fragmentarv  to  decide 
question.  It  is  Impossible  hei»  to  discuss  at  any  Length  the 
rrUlmna  l)«tween  the  Bcp*nite  Indo-European  languages,  a  subject 
which  has  formed,  fnim  aomewhat  different  points  of  view,  the 
aubicvt  ol  Kretsohmer's  EtuMltMi  m  dw  Gticktektt  der  frUcUscktn 
Spraikt  and  Meillet's  Lu  DiaUeles  i»d»-turopiemus. 

Biat.l(KiaAPiiv.~-BcBideBthe  articles  on  the  separate  Ui^uagca  in 
this  Kncyclupaedla  the  foUowina  work*  are  the  most  important  for 
conNuliittioni  K.  Bnumann  (phondogy  and  morphology)  and  B. 
LVUtritck  (s/ntax),  Gntitdnia  dtr  ttrtleiditndtn  Crammoisi  d4r 
MditwrNMiWMJhm  ,!i^rarh«N  (1886-190Q),  ed.  3.  vol.  1.  (1S97):  of 
vul,  li,  two  large  parta,  Including  the  stem  formation  and  in- 
flexion of  th«  noun,  the  pronoun  and  the  numerals,  have  been  pub- 
Ihthptl  In  1406  and  1999-  A  aborter  work  by  Brugroann,  £itrt« 
tfr^'fkiidt  (inmmalik  itr  mitig*nna»ittha»  Spraehen,  deoling 
mainly  with  Sanakrit,  Greek,  Latin,  Cennanic  and  Slavonic, 
appeared  In  thtea  parta  in  1903-1903.  A  good  but  less  elaborate 
work  ts  A.  MeillM,  Jnlrodticlim  A  lilMde  ramparatiot  des  faansi 
inHotmrvpimiMt  (190J,  and  ed.  1908).  For  the  ethnokigKal 
aruumrnt:  W.  7..  Ripk>y,  Tk*  Rous  »}  Ew»pe  (1900);  G.  Sergi. 
7a*  .UrdttMTiMMM  Itacr  (Enxtish  edition,  1901).  Other  wort, 
'k1,  which  d( .-  ^    . 


now  largely  superseded,  1 


deal  with  thia  argument  are  K.  Penka, 


r,7^(>rt(iNe/UU/tryaNS,N.D.(tS90}.  Theethnologistsareno 
motr  in  aoreement  than  the  philolt^sts.  Por  the  arguments  mainly 
tntm  the  linittiislic  aide  aer  especially  O,  Schradtf,  SfotkMTfUidnatt 
•n>4{-'r|^srAwM»Urded.,>voliiu,i906-i907)— the  second  editioit  was 
transLAtn)  into  knjrtish  by  Ur  F.  B.  Je\-uns  under  the  title  Prt- 
kiaorit  AmH^Hui  of  Ua  i4rvuN  Pto^  liSioo);  RMU*xik»*  iar 
Mutrrmnmistkrm  Altrrhimskttm^  (1901);  M.  Mucli,  Dir  Htimai  dtr 
iisdi^ynHaNfN  (it>o>,  and  ed.  1904);  H.  de  Michdis.  VOrifptt  dtgli 
l»Jt>-nit*p*i  U*»>.t):  H.  Hirt.  Pu  iHdtigfTWKatm  (a  vols.,  1905- 
1«>7):  ^  F(«tt.  Kur<»pa  im  Li.kH  drr  VurrcscAuJUr  aad  die  ErgA- 
mi$si  d*T  mTfl*iiktmdt»  ittdoftrmamistktn  ^pratkwisttnsckaft,  1910. 
In  VV.  SievUn's  {hitUm  aarf  Ferstktmfrn  asr  ollns  GtxkitJUe  nsd 
G*vtrti^it.  Impiirtant  fiw  fpecial  sections  of  this  question  are  S. 
Mwlti-.  .YvmiwJW  Atl*Thnnkmtd*  (1  \-ol!~,  l8q;^iSQ81.  and  I'rft- 
ftki^klt  Kin'tits  U'^>5^;  V.  Elchn.  A'a/larfilliuara  tmd  HttrnjUm 
(lS;»>>.  7th  »J.  «lit«d  by  (i.  &-hr.uler,  with  «.-on(ributtoas  on  botany 
bv  A.  Knsler  fiw^):  J-  lloitps,  \VMi*um*  itmd  Kuitarp^amaem  im 
f»rm-tm3tktn  Altrrimm  (lOO.O.  LMhrOck  bos  devoteil'  a  speoal 
moni<«raph  to  the  l.-K.  names  of  relatiandkips.  frMO  whicb  bcsbow^ 
that  the  l.-K.  f,unilv  was  patriarchal,  not  matriarrhal  (IH*  iif. 
ytrw*mM3tkjl1s»imrm,  l6»i\.  K.  M^tt.  fram  Tocharish  bang  a 
«t«*kiw  Un^tMj^e.  h«»  n^\^^'«l  with  rvserve  tbe  hypothesis  of  the 
AsMtk-«ri);ia  \iitxki.k:e  dti  A::eTl>ims^  1. 1.  p.  tei).        (P.  Gi.) 

INDOLK.  or  BKNioFYKtou  CtHrN.  a  sufastoocc  fits!  pi^nred 
t«y  A.  Bacwr  in  iSfS.  It  m.iy  b*  syntbelicaUr  obtained  by 
«ili$titlinj;  ovinitoW  vCiltiNO^  mth  linc  dust;  by  heating  ortho- 
«i<(*>t'tnu,]tniic  acid  wiih  poia&h  utii  inm  bUn^;  by  the  reduction  ' 
«f  indi|Eo  bluv;  by  tho  acl)>,«n  oj  sodium  ethylate  on  ortbo-  1 
«miiKvhk»rjtyrfi»:  by  binlinir  aniline  «-tlh  di<;hIoracetaldeh>-de;  | 
by  (he  dry  dtji'.IUtion  ot  ortth^iolyloxvnic  add:  by  heating  ] 
wttUiK'  «iih  div-Kl^>nl.t^ut):    by  ihsiiUins  ■  mixture  tkf  caldum  1 


formate  and  calcium  anilidoaoetste;  and  by  beatii^  pynnric 
add  phenyl'  hydr&zone  with  anhydrous  zinc  chloride.  It  is 
also  formed  in  tbe  pancreatic  fermentation  of  albumen,  and, 
in  small  quantities,  by  passing  the  vapours  of  mono-  and  dialkyl- 
anilinea  through  a  red-hot  tube.  It  crystallixea  in  shining 
leaflets,  which  melt  at  51'  C.  and  boil  at  245°  C.  (with  decom- 
position), and  is  volatile  in  a  current  of  steam.  It  ia  a  feeble 
base,  and  gives  a  cherry-red  coloration  with  a  pine  shaving. 
Many  derivatives  of  indole  are  knomi.  B-methylindol  or  skatole 
occutf  in  human  faeces. 

INDONESIAN,  a  term  invented  by  James  Kicbardson  Logan 
to  describe  the  ligbt-coloured  non-Malay  inhabitants  of  the 
Eastern  Archipelago.  It  now  denotes  all  those  peoples  of 
Malaysia  and  Polynesia  who  are  not  to  be  classified  as  Malaj^ 
or  Papuans,  but  are  of  Caucasic  type.  Among  these  are  tbe 
Battaks  of  north  Sumatra;  many  of  the  Bornean  Dyaks  and 
Philippine  Islanders,  and  the  large  brown  race  of  east  Polynesia 
which  includes  Samoons,  Maoris,  Tongans,  Tahitians,  Marquesas 
Islanders  and  the  Hawaiians. 

See  J.  Richardson  Logan,  The  Laitpiaffs  and  Etknoiacy  of  tkt 
Indian  Arckipelaio  (i6S7)- 

INDORB,  a  native  state  of  India  in  the  central  India  agency, 
comprising  the  dominions  of  the  Maharaja  Holkar.  Its  area, 
ezdusive  of  guaranteed  holdings  on  which  it  has  daims,  is 
9500  sq.  m.  and  the  population  in  1901  was  850,690,  shoving 
a  decrease  of  23%  in  the  decade,  owing  to  the  results  of 
famine.  Aa  in  tbe  case  of  most  states  in  central  India  the 
territory  is  not  homogeneous,  but  distributed  over  several 
pohticai  charges.  It  has  portioBS  in  four  out  of  the  seven  charges 
of  central  India,  and  in  one  small  portion  in  the  Rajputana 
agency.  The  Vindhya  range  traverses  the  S.  division  of  the  state 
in  a  direction  from  east  to  west,  a  small  part  of  the  territory 
lying  to  the  north  of  tbe  motmtains,  btit  by  much  the  larger 
part  to  the  south.  The  latter  is  a  portion  oif  the  valley  of  the 
Nerbudda,  and  is  bounded  on  the  south  by  tbe  Satpura  hills. 
Basalt  and  other  volcanic  formations  predominate  in  both 
ranges,  although  there  is  also  much  sandstone.  The  Nerbodda 
flows  through  the  state;  and  the  valley  at  Mandleaar,  in  the 
central  part,  is  between  600  and  700  ft.  above  the  sea.  Tbe 
revenue  is  estimated  at  £350,000^  The  metre  gauge  railway 
from  Khandwa  to  Mhow  and  Indore  dty,  continued  to  Neemoc^ 
and  Ajmere,  was  constructed  in  r87ti. 

The  state  had  its  origin  in  an  asugnment  of  landsmade  early 
in  the  i8th  century  to  Malhar  Rao  Holkar,  who  held  a  command 
iathearmyoftbeMahrattaPeabwB.  OftheDhangarorshephnd 
caste,  he  was  born  in  1694  at  the  village  of  Ho]  near  Poona, 
and  from  this  circumstance  the  family  derives  its  surname 
of  Holkar.  Before  his  death  in  1766  Malhar  Rao  had  added 
to  his  assignment  large  territorial  possesnons  acrqtiired  by  his 
armed  power  during  the  confusion  of  the  period-  By  the  end 
ot  that  century  the  nilership  bad  passed  to  another  leader  of 
the  same  dan,  Tukoji  Holkar,  whose  son,  Jaswant  Rao,  took 
an  important  part  in  the  contest  for  ptcdomioancc  in  the 
Mahratta  confederation.  He  did  not,  however,  join  tbe  combined 
army  of  Sindha  and  tbe  raja  of  Berar  in  tbdr  war  against  the 
British  in  1803,  though  after  its  termination  be  iHOvoked 
bostilitics  which  led  to  his  complete  dtsoMnfituiv.  At  first  be 
defeated  a  British  force  that  had  marched  against  faim  nnder 
Colonel  Monson;  but  when  be  made  an  inroad  into  British 
territory  be  was  completdy  defeated  by  Lord  Lake,  and  com- 
pelled to  sign  a  treaty  which  deprived  him  of  a  large  portion  of 
hb  possessions.  After  his  death  his  favourite  mistress.  Tula 
Bai.  assumed  the  regency,  until  in  1S17  she  was  murdered  by 
the  military  commanders  of  tbe  Indwre  troops,  who  dedared 
for  tbe  peshwa  on  his  roptore  with  tbe  British  government. 
After  their  defeat  at  Klehidpnr  in  tStS,  the  state  submitted  by 
treaty  to  the  loss  of  more  territory,  transfcrtwi  to  the  Briii^ 
government  its  suieiainty  ov^  a  number  of  minor  triiHitaiy 
states,  and  acknowledged  tbe  British  protectorate.  For  many 
years  afterwaitls  tbe  administration  of  the  Holkar  princes  w^s 
troubled  by  intestine  quarrels,  misrule  and  dynastic  contentions. 
necessitating  the  beqoent  intopofiition  of  British  autbMiiy: 
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and  the  whole  secondary  coil  should  be  immersed  in  ] 
wax.  The  completed  coil  (fig.  i)  is  covered  with  a  rfieet  of  . 
ebonite  and  mounted  on  a  base  board  which,  in  some  cases, 
contains  the  primary  condenser  within  it  and  carries  on  its 
upper  surface  a  hammer  break.  For  many  purposes,  however, 
it  is  better  to  separate  the  condenser  and  the  break  from  the 
coil.  Assuming  that  a  hammer  break  is  employed,  it  is  generally 
of  the  Apps  form.  The  interruption  of  the  primary  circuit  b 
made  between  two  contact  studs  which  ought  to  be  of  massive 
platinum,  and  across  the  break  points  is  joined  the  primary 
condenser.  This  consists  of  a  number  of  sheets  of  paraffined 
paper  interposed  between  sheets  of  tin  foil,  alternate  sheets  of 
the  tin  foil  being  joined  together  (see  Leydeh  Jar).  ITiis 
condenser  serves  to  quench  the  break  spark.    If  the  primary 


Fig.  I. 

condenser  is  not  inserted,  the  arc  or  ^)ark  which  takes  place  at 
the  contact  points  prolongs  the  fall  of  magneti^n  in  the  core, 
and  since  the  secondary  electromotive  force  is  proportional 
to  the  rate  at  which  this  magnetism  changes,  the  secondary 
electromotive  force  is  greatly  reduced  by  the  presence  of  an 
arc-spark  at  the  contact  points.  The  primary  condwiser  there- 
fore serves  to  increase  the  suddenness  with  which  the  primary 
current  is  interrupted,  and  so  greatly  increases  the  electro- 
motive force  in  the  secondary  circuit.  Lord  Rayleigh  showed 
iPhii.  Mag.,  rpor,  581)  that  if  the  primary  circuit  is  interrupted 
with  sufficient  suddenness,  as  for  instance  if  it  is  severed  by  a 
bullet  from  a  gun,  then  no  condenser  is  needed.  No  current 
flows  in  the  secondary  circuit  so  long  as  a  steady  direct  current 
is  passing  through  the  primary,  but  at  the  moments  that  the 
primary  circuit  is  closed  and  opened  two  electromotive  forces 
are  set  up  in  the  secondary;  these  are  opposite  in  direction, 
the  one  induced  by  the  breaking  of  the  primary  circuit  being 
by  far  the  stronger.  Hence  the  necessity  for  some  form  of 
circuit  breaker,  by  the  continuous  action  of  which  there  results 
a  series  of  discharges  from  one  secondary  terminal  to  the  other 
in  the  form  of  spaAs. 

The  hammer  break  is  somewhat  irregular  in  action  and  gives 
a  good  deal  of  trouble  In  prolonged  use;  hence  many  other 
forms  of  primary  circuit  interrupters  have  been  devised. 
These  may  be  classified  as  (i)  hand-  or  motor- worked 
dipping  intemiptera  employing  mercury  or  platinum 
contacts;  (a)  turbine  mercury  interrupters;  (3) 
electrolytic  interrupters.  In  the  first  class  a  steel  or  platinum 
point,  operated  by  hand  or  by  a  motor,  is  periodically  immersed 
in  mercury  and  so  serves  to  dose  the  primary  circuit.  To  prevent 
oxidation  of  the  mercury  by  the  spark  and  break  it  must  be 
covered  with  oil  or  alcohol.  In  some  cases  the  interruption 
is  caused  by  the  continuous  rotation  of  a  motor  either  working 
an  eccentric  which  operates  the  plung«,  OT,  as  in  the  Mackenrie- 
Davidson  break,  rotating  a  slate  disk  having  a  metal  stud  on 
its  surface,  which  is  thus  periodically  immersed  in  mercury 
in  a  vessel.  A  better  class  of  interrupter  is  the  mercury  turbine 
interrupter.  In  this  some  form  of  rotating  turbine  pump 
pumps  mercury  from  a  vessel  and  squirts  it  in  a  jet  against  a 
copper  plate.  Either  the  copper  plate  or  the  jet  is  made  to 
revolve  rapidly  by  a  motor,  so  that  the  jet  by  turns  impinges 
against  the  plate  and  escapes  it;  the  mercury  and  plate  are 
both  covered  with  a  de^  layer  of  alcohol  or  paQiffin  oil,  so  ' 
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of  nature  vritb  the  purpose  oi  improving  the  conditions  of  human 
life.  Unluckily  his  mind  was  stiU  ensla.ved  by  the  formulae 
of  the  qu&si-mechanical  scholastic  logic.  He  supposed  that 
Datura]  laws  would  disclose  themselves  by  the  accumulation 
tnd  due  arrangement  of  instances  without  sjiy  need  for  original 
^peculation  on  the  part  of  the  investigator.  In  his  Novum 
Organum  there  are  directions  for  drawing  up  the  various  kinds 
of  lists  of  instances.  For  two  hundred  years  after  Bacon's 
death  httle  was  ,done  towards  the  theory  of  induction;  the  reason 
being,  probably,  that  the  practical  acientists  knew  no  logic, 
while  the  university  logicians,  with  their  conservative  devotion 
(0  the  syllogism,  knew  no  science,  Whewell's  Philosopky  of 
tiK  Inductive  Sciences  (1840),  the  work  of  a  thoroughly  equipped 
■dentist,  if  not  of  a  great  philosopher,  shows  due  appreciation 
of  the  cardinal  point  neglected  by  Bacon,  the  function  of 
tlieorizing  in  inductive  research.  He  saw  that  science  advances 
only  in  so  far  as  the  mind  of  the  inquirer  is  able  to  suggest 
organizing  ideas  whereby  our  observations  and  experiments 
are  colligated  into  intelligible  system.  In  this  respect  J.  S. 
Uill  is  inferior  to  Whewell:  throughout  his  System  of  Logic 
(1843)  he  ignores  the  constitutive  work  of  the  mind,  and  regards 
knowledge  as  the  merely  passive  reception  of  sensuous  impres- 
sions. His  woric  was  intended  mainly  to  reduce  the  pro- 
cedure of  induction  to  a  regular  demonstrative  system  like  that 
of  the  syllogism;  and  it  was  for  this  purpose  that  he  formulated 
his  famous  Four  Methods  of  Experimental  Inquiry.  His  work 
has  contributed  greatly  to  the  systematic  treatment  of  induction. 
But  it  must  be  remarked  that  hia  Four  Methods  are  not  methods 
<rf  formal  proof,  as  their  author  supposed,  but  methods  whereby 
hypotheses  are  suggested  or  tested.  The  actual  proof  of  an 
hypothesis  is  never  formal,  but  always  hes  in  the  tests  of  experi- 
ment or  observation  to  which  it  is  subjected. 

The  current  theory  of  induction  as  set  forth  in  the  standard 
works  is  so  far  satisfactory  that  it  combines  the  merit  of  Whewell's 
treatment  with  that  of  Mill's;  and  yet  it  is  plain  that  there  is 
much  for  the  logician  of  the  future  to  accomplish.  The  most 
important  faculty  in  scientific  inquiry  is  the  faculty  of  suggesting 
new  and  valuable  hypotheses.  But  no  one  has  ever  given  any 
explanation  how  the  hypotheses  arise  in  the  mind:  we  attribute 
it  to  "  genius,"  which,  of  dourae,  is  no  explanation  at  all.  The 
logic  of  discovery,  in  the  higher  sense  of  the  term,  simply  has 
no  existence.  Another  important  but  neglected  province  of  the 
subject  is  the  relation  of  scientific  induction  to  the  inductions 
of  everyday  life.  There  are  some  who  think  that  a  study  of 
this  relation  woold  quite  transform  the  accepted  view  of  induc- 
tion. Consider  such  a  piece  of  reasoning  as  may  be  heard  any 
day  in  a  court  of  justice,  a  detective  who  explains  how  in  h^ 
opinion  a  certain  burglary  was  e&ected.  If  all  reasoning  is 
either  deductive  or  inductive,  this  must  be  induction.  And  yet 
it  does  not  answer  to  the  accepted  definition  of  induction,  "  the 
process  of  discovering  a  general  principle  by  observation  of 
particular  instances  ":  what  the  detective  does  is  to  reconstruct 
a  particular  crime;  he  evolves  no  general  principle.  Such 
reasoning  is  used  by  every  man  in  every  hour  of  his  life:  by  it 
we  understand  what  people  are  doing  around  us,  and  what  is 
the  meaning  of  the  sense-impressions  which  we  receive.  In 
the  logic  of  the  future  it  will  probably  be  recognized  that  scientific 
induction  is  only  one  form  of  this  universal  constructive  or 
reconstructive  faculty.  Another  most  important  question 
closely  akin  to  that  just  mentioned  is  the  true  relation  between 
these  reasoning  processes  and  our  general  life  as  active  intelligent 
beings.  How  b  it  that  the  detective  is  able  to  understand  the 
bursar's  plan  of  action? — the  military  commander  to  forecast 
the  enemy's  plan  of  campaign?  Primarily,  because  he  himself 
is  capable  of  making  such  plans.  Men  as  active  creatures 
co-operating  with  their  fellow-men  are  incessantly  engaged  in 
forming  plans  and  in  apprehending  the  plans  of  those  around 
them.  Every  plan  may  be  viewed  aa  a  form  of  induction;  it 
is  a  scheme  invented  to  meet  a  ^ven  situation,  an  hypodtesis 
which  is  put  to  the  test  of  events,  and  is  verified  or  refuted  by 
practical  success  or  failure.  Such  considerations  widen  still 
farther  our  view  of  sdeotific  induction  and  help  us  to  understand 


its  relation  to  ordinary  human  thought  and  activity.  The 
scientific  investigator  in  his  inductive  stage  is  endeavouring 
to  make  out  the  phut  on  which  his  material  b  constructed. 
The  phenomena  serve  as  indications  to  help  him  in  framing  hia 
hypothesis,  generally  a  guess  at  first,  which  he  proceeds  to 
verify  by  e]^>eriment  and  the  collection  of  additional  facts. 
In  the  deductive  stage  he  assumes  that  he  has  made  out  the 
plan  and  can  apply  it  to  the  discovery  of  further  detaiL  He  has 
the  capacity  of  detecting  plans  in  nature  because  he  is  wont  to 
form  plans  for  practical  purposes. 

There  are  good  recent  accounts  of  induction  in  Wdtoa's  Matuial 
of  Lotic,  iL,  in  H.  W.  tB.  Joseph's  Introduction  to  Logic,  and  in 
W.  R.  Boyce  Gibson's  Problem  of  Logic ;  see  also  I.OGIC.       (H.  St.) 

IHDDCTIOH  COIL,  an  electrical  instrument  consisting  of 
two  coils  of  wire  wound  one  over  the  other  upon  a  core  con- 
sbting  of  a  bundle  of  iron  wires.  One  of  these  circuits  is  called 
the  primary  circuit  and  the  other  the  secondary  circuit.  If 
an  alternating  or  intermittent  continuous  current  is  passed 
through  the  primary  circuit,  it  creates  an  alternating  or  inter- 
mittent magnetization  in  the  Iron  core,  and  this  in  turn  creates 
in  the  secondary  circuit  a  secondary  current  which  is  called 
the  induced  current.  For  most  purposes  an  induction  coil  is 
required  which  is  capable  of  giving  in  the  secondary  circuit 
intermittent  currents  of  very  high  electromotive  force,  and  to 
attain  this  result  the  secondary  circuit  must  as  a  rule  consist 
of  a  very  large  number  of  turns  of  wire.  Induction  coils  are 
employed  for  physiological  purposes  and  also  in  coimexion  with 
telephones,  but  their  great  use  at  the  present  time  is  in  connexion 
with  the  production  of  high  frequency  electric  currents,  for 
Rdntgen  ray  work  and  wireless  telegraphy. 

The  instrument  began  to  be  developed  soon  after  Faraday's 
discovery  of  induced  currents  in  i83r,  and  the  subaetjueat 
researches  of  Joseph  Henry,  C.  G.  Page  and  W. 
Sturgeon  on  the  induction  of  a  current.  N.  J.  Gallon  ^^Mn. 
described  in  r836  the  construction  of  an  electro- 
magnet with  two  separate  insulated  wires,  one  thick  and  the 
other  thin,  wound  on  an  iron  core  together.  He  provided  the 
primary  circuit  of  this  instrument  with  an  interrupter,  and  found 
that  when  the  primary  current  was  rapidly  intermitted,  a 
series  of  secondary  currents  was  induced  in  the  fine  wire,  of 
high  electromotive  force  and  considerable  strength.  Sturgeon 
in  1837  constructed  a  similar  coil,  and  provided  the  primaty 
circuit  with  a  mercury  interrupter  operated  by  hand.  Various 
other  experimentalists  took  up  the  ccmstruction  of  theinduction 
coil,  and  to  G.  H.  BachhoSner  is  due  the  suggestion  of  employing 
an  iron  core  made  of  a  bundle  of  fine  iron  wires.  At  a  somewhat 
later  date  Callan  constructed  a.  very  large  induction  coil  contain- 
ing a  secondary  circuit  of  very  great  length  of  wire.  C.  G,  Page 
and  J.  H.  Abbot  in  the  United  States,  between  1838  and  1840, 
also  constructed  some  large  induction  coib.'  In  all  these  c^ses 
the  primary  circuit  was  interrupted  by  a  mechanically  worked 
interrupter.  On  the  continent  of  Europe  the  invention  of  the 
automatic  primary  circuit  interrupter  b  geiterally  attributed 
to  C.  E.  Neeff  and  to  J.  P.  Wagner,  but  it  b  probable  that 
J.  W.  M'Gauley,  of  Dublin,  independently  invented  the  form  of 
hammer  break  now  employed.  In  thb  .break  the  magnetiza- 
tion of  the  iron  core  by  the  primary  current  is  made  to  attract 
an  iron  block  fixed  to  the  end  of  a  spring,  in  such  a  way  that 
two  platinum  points  are  separated  and  the  primary  circuit 
thus  interrupted.  It  was  not  until  1853  that  H.  L.  Fiseau  added 
to  the  break  the  condenser  which  greatly  improved  the  operation 
ofthecoiL  Iti85iH.D.RUhmkorfE(i8o3-i877),aninstrument- 
maker  in  Paris,  profiting  by  all  previous  experience,  addressed 
himself  to  the  problem  of  increasing  the  electromotive  force  in 
the  secondary  circuit,  and  induction  coils  with  a  secondary  circuit 
of  long  fine  wire  have  generally,  but  unnecessarily,  berai  called 
RtihmkorS  coils.  Riihmkorff,  however,  greatly  lengthened  the 
secondary  circuit,  employing  in  some  coib  5  or  6  m.  of  wire. 
The  secondary  wire  was  insulated  with  silk  and  shellac  varnish, 

'  For  a  full  history  of  the  early  development  of  the  induction 
cdl  see  J.  A,  Fkrnii^,  The  Allmtale  CwrtM  rramfonner,  voLiL, 
chap.!. 
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and  eodi  layer  of  wire  was  squtated  from  the  next  by  means  of 
vamishKl  ulk  or  shellac  paper;  the  secondary  circuit  was  also 
carefully  insulated  from  the  primary  circuit  by  a  glass  tube. 
RUhmkorfi,  by  providing  with  his  coil  an  automatic  brealc  of  the 
hammer  type,  and  equipping  it  with  a  condenser  as  suggested  by 
Fizeau,  arrived  at  the  modem  form  of  induction  coil.     J.  N. 
Hearder  in  England  and  £.  S.  Ritchie  in  the  United  States  began 
the  construction  of  large  colls,  the  last  named  constracting  a 
spedaily  large  one  to  the  order  of  J.  P.  Gassiot  in  1858.    In  the 
following  decade  A.  Apps  devoted  great  attention  to  the  produc- 
tion of  large  induction  coils,  constructing  some  of  the  most 
powerful  coils  in  existence,  and   introduced   the   important 
imiKovement  of  making  the  secondary  circuit  of  numerous  flat 
coils  of  wire  insulated  by  varnished  or  paraffined  paper.     In 
1869  he  built  for  the  old  Polytechnic  Institution  In  London 
a  coil  having  a  secondary  circuit  150  m.  in  length.    The 
diameter  of  the  wire  was  0-014  in.,  and  the  secondary  bobbin 
when  complete  had  an  external  diameter  of  a  ft.  and  a  length 
of  4  ft.  10  ins.     The  primary  bobbin  weighed  145  lb,  and 
consisted  of  6000  turns  of  copper  wire  3770  yds.  in  length,  the 
wire  being  -ogj  of  an  inch  in  diameter.    Excited  by  the  current 
from  40  large  Bunsen  cells,  this  coil  could  give  secondary 
sparks  30  in.  in  length.     Subsequently,  in  1876,  Apps  con- 
structed a  still  larger  coil  for  William  Spottiswoode,  which  is 
now  in  the  possession  of  the  Royal  Institution.    The  secondary 
circuit  consisted  of  aSo  m.  of  copper  wire  about  O'Oi  of  an 
inch  in  diameter,  forming  a  cylinder  37  in.  long  and  3o  in. 
in  external  diameter;  it  was  wound  in  Bat  disks  in  a  large 
number  of  separate  sections,  the  total  number  of  turns  being 
341,850.   Various  primary  circuits  were  employed  with  this  coil, 
which  wiien  at  its  best  could  give  a  spark  of  42  in.  in  length. 

A  general  description  of  the  mode  of  constructing  a.  modem 
induction  coil,  such   as  is  used  for  wireless  telegraphy  or 

Rontgen  ray  apparatus,  is  as  follows:  The  iron  core 
^,^_  consists  of  a  bundle  of  soft  iron  wires  inserted  in  the 

interior  of  an  ebonite  tube.  On  the  outside  of  this 
tube  is  wound  the  primary  circuit,  which  generally  consists  of 
several  distinct  wires  capable  of  being  joined  either  in  series 
or  parallel  as  required.  Over  the  primary  circuit  is  placed 
another  thick  ebonite  tube,  the  thickness  of  the  walls  of  which 
is  proportional  to  the  spark-produdng  power  of  the  secondary 
circuit.  The  primary  coil  must  be  wholly  enclosed  in  ebonite, 
and  the  tube  containing  it  is  generally  longer  than  the  secondary 
bobbin.  The  second  circuit  consists  of  a  number  of  flat  coils 
wound  up  between  paraffined  or  shellaced  paper,  much  as  a 
sailor  coils  a  rope.  It  is  essential  that  no  joints  in  this  wire 
shall  occur  in  inaccessible  places  in  the  interior.  A  machine 
has  been  devised  by  Leslie  Miller  for  winding  secondary  circuits 
in  flat  sections  without  any  joints  in  the  wire  at  all  (British 
Patent,  No.  5811,  1903).  A  coil  intended  to  give  a  lo  or  12  in. 
spark  is  generally  wound  in  this  fashion  in  several  hundred 
sections,  the  object  of  this  mode  of  division  being  to  prevent 
any  two  parts  of  the  secondary  circuit  which  are  at  great 
differences  of  potential  from  being  near  to  one  another,  unless 
effectively  insulated  by  a  sufhdent  thickness  of  shellaced  or 
paraffined  paper.  A  10-in.  coil,  a  size  very  commonly  used  for 
R&ntgen  ray  work  or  wireless  telegraphy,  has  an  iron  core  made 
of  a  bundle  of  soft  iron  wires  No.  22  S.W.G.,  2  in.  in  diameter 
and  18  in.  in  length.  The  primary  coil  wound  over  this  core 
consists  of  No.  14  S.W.G.  copper  wire,  insulated  with  white 
«Ik  laid  on  in  three  layers  and  having  a  resistance  of  about 
half  an  ohm.  The  insulating  ebonite  tube  for  such  a  coil 
should  not  be  less  than  }  in.  in  thickness,  and  should  have  two 
ebonite  cheeks  on  it  placed  14  in.  apart.  This  tube  is  supported 
on  two  hollow  pedestals  down  which  the  ends  of  the  primary 
wire  are  brought.  The  secondary  coil  consists  of  No.  36  or  No. 
32  silk-covered  copper  wire,  and  each  of  the  sections  is  prepared 
by  winding,  in  a  suitable  winding  machine,  a  flat  coiled  wire 
in  such  a  way  that  the  two  ends  of  the  coil  are  on  the  outside. 
The  coil  should  not  be  wound  in  less  than  a  hundred  sections, 
and  a  larger  number  would  be  still  better.  The  adjacent  ends 
of   consecutive  sections   are  soldered   together  and  insulated, 


and  the  whole  secondary  coil  should  be  immersed  in  paraffin 
wax.  The  completed  coil  (fig,  i)  is  covered  with  a  rfieet  of  . 
ebonite  and  mounted  on  a  base  board  which,  in  some  cases, 
contains  the  primary  condenser  within  it  and  carries  on  its 
u[^r  surface  a  hammer  break.  For  many  purposes,  however, 
it  is  better  to  separate  the  condenser  and  the  break  from  the 
coil.  Assuming  that  a  hammer  break  is  employed,  it  is  generally 
of  the  Apps  form.  The  intermption  of  the  primary  circuit  Is 
made  between  two  contact  studs  which  ought  to  be  of  massive 
platinum,  and  across  the  break  points  is  joined  the  primary 
condenser.  This  consists  of  a  number  of  sheets  of  paraffined 
paper  interposed  between  sheets  of  tin  foU,  alternate  sheets  of 
the  tin  foil  being  joined  together  (see  Leyden  Jar).  This 
condenser  serves  to  quench  the  break  spark.     If  the  primary 


Fig.  I. 

condenser  is  not  inserted,  the  arc  or  spark  which  takes  place  at 
the  ctmtact  points  prolongs  the  fall  of  magnetism  in  the  core, 
and  since  the  secondary  electromoriye  force  is  proportional 
to  the  rate  at  which  this  magnetism  changes,  the  secondary 
electromotive  force  is  greatly  reduced  by  the  presence  of  an 
arc-spark  at  the  contact  points.  The  primary  condenser  there- 
fore serves  to  increase  the  suddenness  with  which  the  primary 
current  is  intermpted,  and  so  greatly  increases  the  electro- 
motive force  in  the  secondary  circuit.  Lord  Rayleigh  showed 
{Phil.  Mag.,  jgoi,  581)  that  if  tbe  primary  circuit  is  interrupted 
with  sufficient  suddermess,  as  for  instance  if  it  is  severed  by  a 
buUet  from  a  gun,  then  no  condenser  is  needed.  No  current 
flows  in  the  secondary  circuit  so  long  as  a  steady  direct  current 
is  passing  through  the  primary,  but  at  the  moments  that  the 
primary  circuit  is  dosed  and  opened  two  electromotive  forces 
are  set  up  in  the  secondary;  these  are  opposite  in  direction, 
the  one  induced  by  the  brealdng  of  the  primary  circuit  being 
by  far  the  stronger.  Hence  the  necessity  for  some  form  of 
circuit  breaker,  by  the  continuous  action  of  which  there  results 
a  series  of  discharges  from  one  secondary  terminal  to  the  other 
m  the  form  of  sparks. 

The  hammer  break  is  somewhat  irregular  in  action  and  gives 
a  good  deal  of  trouble  in  prolonged  use;  hence  many  other 
forms  of  primary  circuit  intemipters  have  been  devised. 
These  may  be  classified  as  (i)  hand-  or  motor-worked  '■^JT' 
dipping  interrupters  employing  mercury  or  plarinum  a™It».°' 
contacts;  (2)  turbine  mercury  interrupters;  (3) 
electrolytic  intermpters.  In  the  first  class  a  steel  or  platintun 
point,  operated  by  hand  or  by  a  motor,  is  periodically  immersed 
in  mercury  and  so  serves  to  dose  the  primary  circuit.  To  prevent 
oxidation  of  the  mercury  by  the  spark  and  break  it  must  be 
covered  with  oil  or  alcohol.  In  some  cases  the  interruption 
is  caused  by  the  continuous  rotation  of  a  motor  dther  working 
an  eccentric  which  operates  the  plunger,  01,  as  in  the  Mackenzie- 
Davidson  break,  rotating  a  slate  disk  having  a  metal  stud  on 
its  surface,  which  is  thus  periodically  immersed  in  mercury 
in  a  vessel.  A  better  class  of  interrupter  is  the  mercury  turbine 
interrupter.  In  this  some  form  of  rotating  turbine  pump 
pumps  mercury  from  a  vessel  and  squirts  it  in  a  jet  against  a 
copper  plate.  Either  the  copper  plate  or  the  jet  is  made  to 
revolve  rapidly  by  a  motor,  so  that  the  jet  by  turns  impinges 
against  the  plate  and  escapes  it;  the  mercury  and  plate  are 
both  covered  with  a  de^  layer  of  alcohol  orvB^&a  oH,  so  that 
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the  jet  is  immersed  ia  an  insulating  fluid.  In  a  recent  form 
the  chamber  in  which  the  jet  works  is  filled  with  coal  gas. 
The  current  supplied  to  the  piimajy  circuit  of  the  coil  travels 
from  the  mercuiy  in  the  vessel  through  the  Jet  to  the  copper 
plate,  and  hence  is  periodically  interrupted  when  the  jet  does 
not  impinge  against  the  plate.  Mercury  turbine  breaks  aremuch 
employed  in  connexion  with  large  induction  coils  used  for 
wireless  telegraphy  on  account  of  their  regular  action  and  the 
fact  that  the  number  of  interruptions  per  second  can  be  con- 
trolled easily  by  regulating  the  speed  of  the  motor  which  rotates 
the  jet.  But  all  mercury  breaks  employing  paraffin  or  alcohol 
as  an  insulating  medium  are  somewhat  troublesome  to  use 
because  of  the  necessity  of  periodically  cleaning  the  mercury. 
Electrolytic  interrupters  were  first  brought  to  notice  by  Dr 
A.  R.  B.  Wehnelt  in  1898  {EleklroUckniscke  Zeiisckrift,  January 
3oth,  1899).  He  showed  that  if  a  large  lead  plate  was  placed 
in  dilute  sulphuric  acid  as  a  cathode,  and  a  thick  platinum  wire 
protruding  for  a  distance  of  about  one  milhmetre  beyond  a. 
glass  or  porcelain  tube  into  which  it  tightly  fitted  was  used 
as  an  anode, '  such  an  arrangement  when  inserted  in  the  circuit 
of  a  primary  coil  gave  rise  to  a  rapid  intermittency  in  the  primary 
current.  It  is  essential  that  the  platmum  wire  should  be  the 
anode  or  positive  pole.  The  frequency  of  the  Wehnelt  break 
can  be  adjusted  by  regulating  the  extent  to  which  the  platinum 
wire  protrudes  through  the  porcelain  tube,  and  in  modem 
electrolytic  breaks  several  platinum  anodes  are  employed. 
This  break  can  be  employed  with  any  voltage  between  30  and 
250.  The  Caldwell  interrupter,  a  modification  of  the  Wehnelt 
break,  consists  of  two  electrodes  immersed  in  dilute  sulphuric 
add,  one  of  them  being  enclosed  by  a  glass  vessel  which  has  a 
small  hole  in  it  capable  of  being  more  or  leas  closed  by  a  tapered 
glass  plug.  It  difiers  from  the  Wehnelt  break  in-that  there  is 
no  platinum  to  w«ir  away  and  it  requires  less  current;  hence 
finer  regulation  of  the  coil  to  the  cuireut  can  be  obtained.  It 
wilt  also  work  with  either  direct  or  alternating  currents.  The 
hammer  and  mercury  turbine  breaks  can  be  arranged  to  ^ve 
interruptions  from  about  10  per  second  up  to  about  50  or  60. 
The  electrolytic  breaks  are  capable  of  working  at  a  higher  speed, 
and  under  some  conditioBs  will  give  interruptions  up  to  a  thousand 
per  second.  If  the  secondary  terminals  of  the  induction  coils 
are  connected  to  spark  balls  placed  a  short  distance  apart, 
then  with  an  electrolytic  break  the  discharge  has  a  flame-like 
character  resembling  an  alternating  current  arc.  This  type  of 
break  is  therefore  prefrared  for  Riintgen  ray  work  since  it  makes 
less  flickering  upon  the  screen,  but  its  advantages  in  the  case  of 
wireless  tekgraphy  are  not  so  marked.  In  the  Giisson  interrupter 
the  primary  circuit  of  the  induction  coil  is  divided  into  two  parts 
by  a  iniddle  terminal,  so  that  a  current  flowing  in  at  this  point 
and  dividing  equally  between  the  two  halves  does  not  magnetize 
the  iron.  This  terminal  is  connected  to  one  pole  of  the  battery, 
the  other  two  terminals  being  connected  alternately  to  the 
Opposite  pole  by  means  of  a  revolving  commutator  which  (i) 
passes  a  current  through  one  half  of  the  primary,  thus  magnetiz- 
ing the  core;  (2)  passes  a  current  through  both  halves  in 
op[Kisite  directions,  thus  annulling  the  magnetization;  (3) 
passes  a  current  through  the  second  half  of  the  primary,  thus 
reversing  the  magnetization  of  the  core ;  and  (4}  passes  a  current 
in  both  halves  through  opposite  directions,  thus  again  annuUing 
the  magnetization.  As  this  series  of  operations  can  be  performed 
without  inteiTUpting  a  large  current  through  the  inductive 
circuit  there  is  not  much  spark  at  the  commutator,  and  the 
speed  of  commutation  can  be  r^ulated  so  as  to  obtain  the  best 
results  due  to  a  resonance  between  the  primary  and  secondary 
circuits.  Another  device  due  to  Grisson  is  the  electrolytic 
condenser  interrupter.  If  a  plate  of  aluminium  and  one  of 
carbon  or  iron  is  platted  in  an  electrolyte  yielding  oxj^en,  this 
aluminium^carbon  or  aluminium-iron  cell  can  pass  current  in 
one  direction  but  not  in  the  other.  Much  greats  resistance  is 
experienced  by  a  current  flowing  from  the  aluminium  to  the 
iron  than  in  the  opposite  direction,  owing  to  the  formation  of 
a  film  of  aluminic  hydroxide  on  the  aluminium.  If  then  a  cell 
consisting  of  a  number  ol  aluminium  plates  alternating  with 


iron  pUtes  or  carbon  in  alkaline  solution  is  inserted  in  the 
primary  circuit  of  an  induction  coil,  the  apphcation  of  an 
electromotive  force  in  the  right  direction  will  cause  a  transitory 
current  to  flow  through  the  coil  until  the  electrolytic  condenser 
is  charged.  By  the  use  of  a  proper  commutator  the  position 
of  the  electrolytic  cell  in  the  circuit  can  be  reversed  and  another 
transitory  primary  current  created.  This  inteirupted  flow 
of  electricity  through  the  primary  circuit  provides  the  inter- 
mittent magnetization  of  the  core  necessary  to  produce  the 
secondary  electromotive  force.  This  operation  of  commuta- 
tion can  be  conducted  without  much  spark  at  the  commutator 
because  the  circuit  is  interrupted  at  the  time  when  there  is  nf) 
current  in  it.  In  the  case  of  the  electrolytic  condenser  no 
supplementary  paraffined  paper  condenser  is  necessary  as  in 
the  case  of  the  hammer  or  mercury  interrupters. 

An    induction    coil    for    the    transformation,  of   alternating 
current  is  called  a  transformer  (q.v.).    One  type  of  high  frequency 
current  transformer  is  called  an  osdllatien  Iramformtr  ^^ 
or  sometimes  a  Tesla  coil.    The  construction  of  such  ^^^ 
a  coil  is  based  on  difEerent  principles  from  that  of  1 
the  coil  just  described.     If  the  secondary  termioala 
of  an  ordinary  induction  coil  or  .transformer  are  comiected  to  a 
pair  of  spark  balls  (fig.  a),  and  if  these  are  also  connected  to 


Fic.  2. — Arrangements  for  producing  High  Frequency  Currents. 
T,  Transformer  or  induction  coM.      L,  Inductance. 

a,  Q,  Choking  coils.  P,  Primary  circuit  of  high 

,  Spark  balls.  frequency  coil. 

C,   Condenser.  S,   Secondary  circuit. 

a  glass  plate  condenser  or  Leyden  jar  of  ordinary  type  joined 
in  series  with  a  ooil  of  wire  of  low  resistance  and  few  turns,  then 
at  each  break  of  the  primary  circuit  of  the  ordinary  induction 
coil  a  secondary  electromotive  force  is  set  up  which  charges 
the  Leyden  jar,  and  if  the  spark  balls  are  set  at  the  proper 
distance,  this  charge  is  succeeded  by  a  discharge  consisting  of 
a  movement  of  electricity  backwards  and  forwards  across  the 
spark  gap,  constituting  an  oscillatory  electric  discharge  (see 
Electhokinztics).  Each  charge  of  the  jar  may  produce  from 
a  dozen  to  a  hundred  electric  oscillations  which  are  in  fact 
brief  electric  currents  of  gradually  decreasing  strength.  If 
the  circuit  of  few  turns  and  low  resistance  through  which  this 
discharge  takes  place  is  overlaid  with  another  circuit  well 
insulated  from  it  consisting  raE  a  large  number  of  turns  of  finer 
wire,  the  inductive  action  between  the  two  circuits  creates  in 
the  secondary  a  smaller  series  of  electric  osciUations  of  higher 
potential  Between  the  terminals  of  this  last-named  coil  we 
can  then  produce  a  series  of  discharges  each  of  which  consists 
in  an  extremely  rapid  motion  of  electricity  to  and  fro,  the  groups 
of  oscillations  being  separated  by  intervals  of  time  corresponding 
to  the  frequency  of  the  break  in  the  primary  circuit  of  the 
ordinary  induction  coil  chaiging  the  Leyden  jar  or  condenser. 
These  high  frequency  discharges  differ  altogether  in  character 
from  the  secondary  discharges  of  the  ordinary  induction  coil. 
Theory  shows  that  to  produce  the  best  results  the  primary 
circuit  of  the  oscillation  transformer  should  consist  of  only  one 
thick  turn  of  wire  or,  at  most,  but  of  a  few  turns.  It  is  also 
necessary  that  the  two  circuits,  primary  and  secondary,  should 
be  well  insulated  from  one  another,  and  for  this  purpose  the 
oscillation  transfonner  is  immersed  in  a  box  or  vessel  full  of 
highly  insulating  oil.  For  full  details  N.  Tesla's  original  Papers 
must  be  consulted  (see  yOT*rM.7fW(.  El«ct.  Eng.  21,62). 

In  some  cases  the  two  circuits  of  the  Teda  coil,  the  primary 
and  secondary,  are  sections  of  one  single  coiL    In  this  form  the 
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flJmigelaent  is  called  a  remnator  or  avto  transfornir,  and  is  muck 
used  for  producing  high  frequency  discharges  for  medical 
fHuposes.  The  construction  of  a  resonator  is  as  foUoTrs:  A  bare 
copper  wire  is  wound  upon  an  ebonite  or  wooden  cyUnder  or 
frame,  and  one  end  of  it  ia  connected  to  the  outside  of  aLeyden 
jar  or  battery  of  Leyden  jais,  the  inner  coating  of  which  is  con- 
nected to  one  spark  ball  of  the  ordinary  induction  coiL  The 
otlter  Eparlt  ball  Ja  couiected  to  a  point  on  the  i^ve-named 
copper  wire  not  very  far  from  the  lower  end.  By  adjasting 
this  contact,  which  is  movable,  the  electric  oscillations  created 
in  the  short  section  <tf  the  resonator  coil  produce  by  resonance 
osciUatioiu  in  the  longer  free  section,  and  a  powerful  high 
frequency  electric  bru^  or  dischai^  is  produced  at  the  free 
end  of  the  resonator  ^iral.  An  electrode  or  wire  connected 
with  this  free  end  therefore  famishes  a  high  frequency  glow 
discharge  which  has  been  found  to  have  valuable  ther^}eutic 
powers. 

The  general  theory  of  an  osdllation  traosTonner  containing 
capacity  and  inductance  in  each  circuit  haa  been  pvem  by  Oberbeck, 
_-^^  .  Bjerknes  and  Drude.'  Suppose  there  are  two  circuits, 
1"^2h^  ^^ch  conaistii^  of  a  coil  <h  wire,  the  two  being  super- 
.■ir..ir  imposed  or  adjacent^  and  let  each  circuit  contain  a 
JL-,__.  condenser  or  L^den  jar  in  series  with  the  circuit,  and  let 
one  of  these  circuits  contain  a  spark  gap,  the  other  being 
dosed  (fig.  3).  If  to  the  spark  balls  the  secondary  terminals 
of  an  ordinary  induction  coil  are  connected,  and  these  spark 
balls  are  adjusted  near  one 
another,  then  when  the 
ordinary  coil  ii  Mt  in 
operation,  sparks  pass  be- 
tween the  balls  and  oscil- 
latory     discharges     take 

taining  the  spark  gap. 
These  oscillations  induce 
other  osciUations  in  the 
second  circuit.     The  two 

mDtual  inductance  M,  and 
each  circuit  has  self  in- 
ductance Li  and  L|.  If 
then  the  capacities  in  the 
two  circuits  are  denoted 
.    Mi   inauciance  in  primary  aicmi.  J„,  r\ZA  r-   »i,=  Cnii^^^^^ 

U,  Inductance  in  Secondlry  circuit,     ^y  C'  »nd  C  the  fdlowiog 

i  '  simultaneoUB       equations 

express  the  relation  of  the 

currents,  t]  and  it.  and  potentials,  ki,  and  ci,  in  the  primary  and 

secondary  circuits  respectively  at  any  instant: — 

L,§-FM§-^Rii.-H..o. 

L,^+M^-(-R,i.+r>=o, 

Ki  and  Ri  being  the  resistances  of  the  two  circuits.  If  for  the 
Oiomeat  we  n^lect  the  resistances  of  the  two  circuits,  and  consider 
that  the  oscillations  in  each  circuit  follow  a  simple  harmonic  law 
i  =  I  An  pi  we  can  transform  the  above  equations  mto  a  biquadratic 


The  capacity  and  inductance  in  each  circuit  can  be  so  adjusted  that 
their  products  are  the  same  number,  that  is  CiLi=CiLi=CL. 
Jllo  two  circuits  are  then  said  to  be  in  resonance  or  to  be  tuned 
together,    in  this  particular  and  unique  case  the  above  biquadratic 


Fig,  3. 

Ci,  Condenser  in  primary  circuit. 
Cj,  Condenser  ' -" '-— ' 


^-ic\i 


mum  potential  differences  at  the  primary  and  secondary  condenser 
terminals  are  determined  by  the  rule  Vi/V)  =  aVCi/VCi.  Hence 
the  transformation  ratio  is  not  determined  by  the  relative  number 
of  turns  on  the  primary  and  secondary  circuits,  as  in  the  case  of 
an  ocdinary  alternating  current  transformer  (see  Tkansfouceks), 
but  by  the  ratio  of  the  capacity  in  the  two  oscillatiou  circuits.  For 
full  proofs  of  the  above  the  reader  is  referred  to  the  original  papers. 
Each  of  the  two  circuits  constituting  the  oscillation  tranrforraer 
tal^n  separately  has  a  natural  time  period  of  oscillation;  that  is 
to  say,  if^the  electric  charge  in  it  is  disturbed,  it  oscillates  to  and  fro 
in  a  certain  constant  penod  like  a  pendulum  and  therefore  with  a 
certain  frequency.     If  the  circuits  have  the  same  frequency  when 


>  See  A.  Obetbeck,  Wied.  Arm.  (1895),  55,  p.  623 ;  V.  F.  R.  Bjerknes, 
^  ('895).  35.  P-  121.  and  (1891),  44.  P-  741  and  P.  K.  L.  Drude, 
Ann.  Fhys.  {1904).  13,  p.  512. 


separated  they  are  laid  to  be  isochronous.  If  «  stands  for  the 
natural  frequency  of  each  circuit,  where  rt~fi/2«- the  above  equations 
show  that  when  the  two  circuits  are  coupled  together,  oscillations 


secondary  circuit.  A  mecjtanical  analogue  to  the  above  dectrical 
effect  can  be  obtained  as  follows:  Let  a  stiinjl  be  stnuig  loosdy 
between  two  &xed  points,  and  from  it  let  two  other  strings  of  equu 
length  hang  down  at  a  certain  distance  apart,  each  of  them  having 
"^ight  at  the  bottom  and  forming  a  simple  pendulur 


jt  the  second  pendulum  being  set  in  oscillation  gives  back  il_ 
n  to  the  first.  The  graphic  representation,  therefore,  of  the 
n  of  each  pendulum  would  be  a  line  as  in  fig.  4.    Such  a  curve 


Fig.  4. 
reprcKUtB  the  effect  in  muuc  known  as  beats,  and  can  easily  be 
shown  to  be  due  to  the  combined  effect  of  two  simple  harmoDJc 
motions  or  simple  periodic  curves  of  different  frequency  super- 
imposed. Accordingly,  the  effect  of  inductively  coupling  together 
two  electrical  circuits,  each  having  capacity  and  inductance,  is  that 
if  osdllationa  are  started  in  one  circuit,  oscillations  of  two  frequencies 
are  found  in  the  secondary  circuit,  the  frequencies  differing  from  one 
another  and  differing  from  the  natural  frequency  of  each  circuit 
taken  alone.  This  matter  is  of  impwtance  in  connexion  with 
wirriesB  telegraphy  (seeTELKGHAPH),  as  in  apparatus  for  conducting 
it,  osdllation  transformers  as  above  described,  having  two  circuits 
in  resonance  with  one  another,  ajre  employed. 
References. — J.  A.  Flemiog.rAe  AUemait  CvrraU  Tran^orvier 


coil;^.,  EUctric  Wave  Telegraphy  (London,  1006),  dealing  in  chap.  1., 
with  the  construction  of  the  induction  coil  and  various  forms  of 
interrupter  as  veil  as  with  the  tbec^  of  oscillation  tran^ormers; 
A.  T.  Hare,  The  CrmstructUm  0}  Large  Induction  Coiis  (London,  1900); 
I.Trowbridge,"  On  the  Induction  Coil,"  PM.  jWag.  (19021,3,  p.  393; 
Lord  Rayleigh,  "  On  the  Induction  Coil,"  Phii,  Mag.  (1901),  2,  p.  581 : 
J.  E.  Ives.  "  Contributions  to  the  Study  of  the  Induction  Coil," 
Physical  Rmiew  (1903).  vols.  14  and  15.  (J.  A.  F.) 

INDDLOBNCE  (Lat.  induigentia,  indtdgera,  to  grant,  concede), 
in  theology,  a  term  defined  by  the  official  catechism  of  the  Roman 
Catholic  Church  in  England  as  "  the  remission,  of  the  temporal 
punishment  which  often  remains  due  to  sin  after  its  guilt 
has  'heea  forgiven."  This  remission  may  be  either  total  {fiettary) 
or  partial,  according  to  the  terms  of  the  Indulgence.  Such 
remission  was  popularly  called  a  pardon  in  the  middle  ages — 
a  term  which  still  survives,  e.g.  in  Brittany. 

The  theory  of  Indulgences  is  based  by  theologians  on  the  follow-' 
ing  texts:  2  Samuel  (Vulgate,  a  Kings)  xii.  14;  Matt,  xvi,  19 
anditviij.  17,  tS;  i  Cor.  v.  4,  5;  2  Cor.  ii.  6-ri;  but  the  practice 
itself  is  confessedly  of  later  growth.  As  Bishop  Fisher  says 
in  his  Confutation  of  Luther,  "  in  the  early  church,  faith  in 
Purgatory  and  in  Indulgences  was  less  necessary  than  now.  .  .  . 
But  in  our  days  a  great  part  of  the  people  would  rather  cast  oS 
Christianity  thaa  submit  to  the  rigour  of  the  [andeat]  canons: 
wherefore  it  is  a  most  wholesome  dispensation  of  the  Holy 
Ghost  that,  after  so  great  a  lapse  of  time,  the  beEd  in  purgatory 
and  the  practice  of  Indulgences  have  become  generally  received 
among  the  orthodox"  {ConjuUUio,  cap.  xviii.;  cf.  Cardinal 
Caietan,  Tract.  XV.  de  Indulg,  cap.  i.).  The  nearest  equivalent 
in  the  ancient  Church  was  the  local  and  temporary  African 
practice  of  restoring  lapsed  Christians  to  communion  at  the 
intercession  of  confessors  and  prospective  martyrs  in  prisoit^ 
But  such  recondlfatioos  differed  from  later  Indulgences  in  at 
least  one  essential  particular,  since  they  brought  no  remission  of 
ecclesiastical  penance  save  in  very  exceptional  cases.  However, 
as  the  primitive  practice  of  public  penance  for  sins  died  out  in 
the  Church,  there  grew  up  a  system  of  equivalent,  or  nominally 
equivalent,  private  penances.  Just  as  many  of  the  punishments 
enjoined  by  the  Roman  criminal  code  were  gradually  commuted 
by  medieval  legislators  for  pecuniaiy  fines,  so  the  years  or  months 
of  fasting  enjoined  by  the  earlier  ecclesiastical  codes  were 
commuted  for  proportionate  fines,  the  recitation  of  a  certain 
number  of  psalms,  and  the  like.  "  Historically  speaking,  it  is 
indi^utable  that  the  practice  of  Indulgences  in  the  medieval 
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chuich  arose  out  of  the  authoritative  remis^n,  in  ezceptionai 
cases,  of  a  cenain  proportion  of  this  canonical  penalty.  At 
the  same  time,  according  to  Catholic  teaching,  such  Indulgence 
iraa  not  a  mere  permission  to  omit  or  postpone  [>ayment,  but 
was  in  fact  a  discharge  from  the  debt  of  tempor^  punishment 
which  the  sinner  owed.  The  authority  to  grant  such  discharge 
was  conceived  to  be  included  in  the  power  of  binding  and 
loosing  committed  by  Christ  to  His  Church;  and  when  in  the 
course  of  time  the  vaguer  theological  conceptions  of  the  first 
ages  of  Christianity  assumed  scientific  form  and  shape  at  the 
hands  of  the  Schoolmen,  the  doctrine  came  to  prevail  that  this 
discbarge  of  the  sinner's  debt  was  made  through  an  application 
to  the  offender  of  what  was  called  the  "  Treasure  of  the 
Church  "  (Thurston,  p.  315).  "  What,  then,  is  meant  by  the 
'  Treasure  of  the  Church '  ?  .  ,  ,  It  consists  primarily  and 
completely  of  the  merit  and  satisfaction  of  Christ  our  Saviour. 
It  includes  also  the  superfluous  merit  and  satisfaction  of  the 
Blessed  Virgin  and  the  Saints,  What  do  we  mean  by  the  word 
'  superfluous '  ?  In  one  way,  as  I  need  not  say,  a  saint  has  no 
superfluous  merit.  Whatever  he  has,  he  wants  it  all  for  himself, 
because,  the  more  'he  merits  on  earth  (by  Christ's  grace)  the 
greater  is  his  glory  in  heaven.  But,  speaking  of  mere  satisfaction 
for  punishment  due,  there  caimot  be  a  doubt  that  some  of  the 
S^ts  have  done  more  than  was  needed  in  justice  to  expiate 
the  punishment  due  to  their  own  sins  ...  It  is  this  '  super- 
fluous '  expiation  that  accumulates  in  the  Treasure  of  the  Church  " 
(Bp.  of  Newport,  p.  166).  It  must  be  noted  that  this  theory  of 
the  "  Treasure "  was  not  formulated  Until  some  time  after 
Indulgeitces  in  the  modem  sense  had  become  established  in 
practice.  The  doctrine  first  appeared  with  Alexander  of  Hales 
(c  1230)  and  was  at  once  adopted  by  the  leading  schoolmen. 
Clement  VI.  formally  confirmed  it  in  1350,  and  Pius  VI.  still 
more  definitely  in  1794.  < 

The  first  definite  instance  of  a  plenary  Indulgence  is  that  of 
Urban  Il.for  the  First  Crusade  (1095)-  A,httle  earlier  had  begun 
the  practice  of  partial  Indulgences,  which  are  always  expressed 
in  terms  of  days  or  years.  However  definite  may  have  been 
the  ideas  originally  conveyed  by  these  notes  of  time,  their  first 
meaning  has  long  since  been  lost.  Eusebius  Amort,  in  1735, 
admits  the  gravest  differences  of  opinion;  and  the  Bishop  of 
Newport  writes  (p.  163)  "  to  receive  an  Indulgence  of  a  year, 
for  example,  is  to  have  remitted  to  one  so  much  temporal 
punishment  as  was  represented  by  a  year's  canonical  penance. 
If  you  ask  me  to  define  the  amount  more  accurately,  I  say 
that  it  cannot  be  done.  No  one  knows  how  severe  or  how  long 
a  Purgatory  was,  ot  is,  implied  in  a  hundred  days  of  canonical 
penance."  The  rapid  extension  of  these  time-Indulgences  is 
one  of  the  most  remarkable  facts  in  the  history  of  the  subject. 
Innocent  II.,  dedicating  the  great  church  of  Cluay  in  113a, 
granted  as  a  great  favour  a  forty  days'  Indulgence  for  the 
aimiversary.  A  hundred  years  later,  all  churches  of  any  im- 
portance had  similar  indulgences;  yet  Englishmen  were  glad 
even  then  to  earn  a  pardon  of  forty  days  by  the  laborious  journey 
to  the  nearest  cathedral,  and  by  making  an  offering  there  on 
one  of  a  few  privileged  feast-days.  A  century  later  again, 
WycUSe  complains  of  Indulgences  of  two  thousand  years  for 
a  single  prayer  (ed.  Arnold,  i.  137).  In  1456,  the  recitation  of 
a  few  prayers  before  a  church  crucifix  earned  a  Pardon  of 
so, 000  years  for  every  such  repetition  (Glassberger  in  Analecta 
Frartciscana,  ii.  368);  "and  at  last  Indulgences  were  so 
freely  given  that  there  is  now  scarcely  a  devotion  or  good 
work  of  any  kind  for  which  they  cannot  be  obtained  "  (Arnold 
&  Addis,  CaikolK  Dictionary,  s.v.).  To  quote  again  from  Father 
Thurston(p.  318):  "In  imitation  of  the  prodigality  of  her  Divine 
Master,  the  Church  hasdeliberatelyfaced  the  risk  of  depreciation 
to  which  her  treasure  was  exposed  .  .  .  .  The  growing  effeminacy 
and  corruption  of  mankind  has  found  her  censures  unendurable 
.  .  .  and  the  Church,  going  out  into  the  highways  and  the 
hedges,  has  tried  to  entice  men  with  the  offer  of  generous 
Indulgence."  But  it  must  be  noted  that,  according  to  the 
orthodox  doctrine,  not  only  can  an  Indulgence  not  remit  future 
sins,  but  even  for  the  past  it  cannot  take  full  efiect  unless  the 


subject  be  truly  contrite  and  have  confessed  (or  intend  shortly 
to  confess)  his  sins. 

Tliis  salutary  doctrine,  however,  has  undoubtedly  been 
obscured  to  some  extent  by  the  i^ase  a  poena  et  a  culpa,  whidi, 
from  the  13th  century  to  the  Reformation,  was  applied  to  Plenary 
Indulgences.  The  prima-fade  meaning  of  the  phrase  is  that 
the  Indulgence  itself  frees  the  sinner  not  only  from  the  temporal 
penalty  {poena)  but  also  from  the  guilt  {cidpa)  of  all  his  sins: 
and  the  fact  that  a  phrase  so  misleading  remained  so  long  current 
shows  the  truth  of  Father  Thurston's  remark:  "The  laity 
cared  little  about  the  analysis  of  it,  but  they  knew  that  the 
a  culpa  el  poena  was  the  name  for  the  biggest  tUng  in  the  nature 
of  an  Indulgence  which  it  was  possible  to  get  "  {Dublin  Reiiea, 
Jan.  1900).  The  phrase,  however,  was  far  from  being  confined 
to  the  unlearned.  Abbot  Giiles  li  Muisis,  for  instance,  records 
how,  at  the  Jubilee  of  1300,  ali  the  Papal  Penitentiaries  were  in 
doubt  about  it,  and  appealed  to  the  Pope.  Boniface  VIII.  did 
indeed  take  the  occasion  of  repeating  (in  the  words  of  hisBuU) 
that  confession  and  contrition  were  necessary  preliminaries; 
but  he  neither  repudiated  the  miaieading  words  nor  vouchsafed 
any  dear  explanation  of  them.  (Ckron.  Aegidii  li  Muisis  ed.  <le 
Smet,  p.  189.)  His  predecessor,  Celestine  V.,  had  actually  TOed 
them  in  a  Bull. 

The  phrase  exercised  the  minds  of  learned  canonists  all  tbrongh 
the  middle  ages,  but  still  held  its  groimd.  The  most  accepted 
modern  theory  is  that  it  is  merely  a  catchword  surviving  from 
a  longer  phrase  which  proclaimed  how,  during  such  Indulgences, 
ordinary  confessors  might  absolve  from  sins  usually  "  reserved  " 
to  the  Bishop  or  the  Pope.  Nobody,  however,  has  ventured 
exactly  to  reconstitute  this  hypothetical  phrase;  not  is  the 
theory  easy  to  reconcile  with  (i.)  the  uncertainty  of  canonists 
at  the  time  when  the  locution  was  quite  recent,  (ii.)  the  fact  that 
Clement  V.  and  Cardinal  Cusanus  speak  of  alMolurion  a  poena 
el  a  culpa  as  a  separate  thing  from  (a)  plenary  absolution  and 
(6)  absolution  from  "  reserved  "  si""!  (Clem.  lib.  v.  rit,  is^s^  2, 
and  Johann  Busch  (d.  c.  1480)  Chron.  Windeshemense,  cap. 
XXXVI.).  But,  however  it  originated,  the  phrase  undoubtedly 
contributed  to  foster  popular  misconceptions  as  to  the  intrinsic 
value  of  Indulgences,  apart  from  repentance  and  confession; 
though  Dr  Lea  seems  to  press  thb  point  unduly  (p.  54  S.),  and 
should  be  read  in  conjunction  with  Thurston  (p.  324  ff.). 

These  misconceptions  were  certainly  widespread  from  the 
13th  to  the  16th  century,  and  were  often  fostered  by  the 
"  pardoners,"  or  professional  collectors  of  contributions  for 
Indulgences.  This  can  best  be  shown  by  a  few  quotations  from 
eminent  and  orthodox  churchmen  during  those  centuries. 
Berthotd  of  Regensburg  (c.  1270)  says,  "Fie,  penny-preadier I 
.  .  .  thou  dost  promise  so  much  remission  of  sins  for  a  mere 
halfpenny  or  penny,  that  thousands  now  trust  thereto,  and 
fondly  dream  to  have  atoned  for  all  their  sins  with  the  halfpenny 
or  penny,  and  thus  go  to  hell  "  (ed.  Pfeiffer,  i.  393).'  A 
century  later,  the  author  of  Piers  Plmoman  speaks  of  pardoners 
who  "  give  pardon  for  pence  poundmeal  about  "  (i.e.  whole- 
sale; B.  ii.  222);  and  his  contemporary.  Pope  Boniface  IX., 
complained  of  their  absolving  even  impenitent  sirmers  for 
ridiculously  small  sums  {pro  qualibet  parva  pecuniarwn  svmmuta, 
Raynaldus,  Ann.  Ecc.  1390).  In  1450  Thomas  Gascoigne,  the 
great  Oxford  Chancellor,  wrote:  "  Sirmers  say  nowadays  '  I 
care  not  how  many  or  how  great  sins  I  commit  before  God, 
for  I  shall  easily  and  quickly  get  plenary  remission  of  any  guilt 
and  penalty  whatsoever  (cujttsdam  culpae  et  poentie)  by  absolu- 
tion and  indulgence  granted  to  me  from  the  Pope,  whose  writing 
and  grant  I  have  bought  for  4d.  or  6d.  or  for  a  game  of  tennis'  " 
— or  sometimes,  he  adds,  by  a  still  more  disgraceful  bargain 
(pro  actu  vterelricio.  Lib.  Ver.  p.  123,  cf.  r26).  In  1523  tie 
princes  of  Germany  protested  to  the  Pope  in  language  almost 
equally  strong  (Browne,  Fasciculus,  i.  354).  In  1563  theCouodl 
of  Trent  aboUshed  the  office  of  "  pardoner." 

The  greatest  of  all  Plenary  Indulgences  is  of  course  the  Roman 

'  Equally  strong  assertions  were  made  by  the  provindal  council 
of  Mainz  m  1261;  and  Lea  (p.  387)  quotes  the  complaints  of  36 
similar  church  councils  before  1538. 
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Jubilee.  This  was  instituted  in  1500  by  Boniface  VIII.,  who 
pleaded  a  popular  tradition  for.  its  celebration  every  hundredth 
year,  though  no  written  evidence  could  be  found.  Clement  VI. 
shortened  the  period  to  50  years  (1350):  it  was  then  further 
reduced  to  33,  and  again  in  1475  to  35  years. 

See  also  the  article  odLothk*.  Thclatest  and  fiillest  authority 
on  this  subject  is  Dr  H.  C.  Lea,  Hia.  c4  Aurieular  Confession 
and  iTtduigeTUxs  in  Uie  Latin  Church  (Philadelphia,  1896);  hia 
standpoint  in  frankly  non-Catholic,  but  he  gives  ample  materials 
for  judgment.  The  ereatest  orthodox  authority  is  Eusebiua  Amort, 
Dt  OrigtMe,  Sfc,  indulgeniiarum  (1735).  More  popular  and  more 
easily  accessible  are  Father  Thurston's  The  Holy  Year  of  J^ibike 
(1900),  and  an  article  by  the  Bishop  of  Newport  in  the  NinMenlh 
Century  for  January  1901,  with  a  r^y  by  Mr  Herbert  Paul  in  the 
neat  number.  (G.  G.  Co.) 

IHDULIHES,  a  series  of  dyestuffs  of  blue,  bluish-rcd  or  blacic 
^ades,  formed  by  the  interaction  of  para-amino  azo  compounds 
with  primary  monamines  in  the  presence  of  a  smaU  quantity 
of  a  mineral  acid.  They  were  first  discovered  in  1863  (English 
patent  3307)  by  J.  Dale  and  H.  Caro,  and  since  tbeo  have  been 
examinedbymanyciiemists(seeO. N.Witt,  &r.,  1884, 17,  p.  74; 
O,  Fischer  and  E.Hepp,^«M.,i8go,  256,  pp.  333  etseq.;  F.Kehr- 
mann,  Ber.,  1891,34, pp.  584, 2167  et  seq.}.  They  are  derivatives 
of  theeurhodines  (aminophenazines,  aminonaphthophenazincs), 
and  by  means  of  their  diazo  derivatives  can  be  de-amidated, 
yielding  in  this  way  azonium  salts;  consequently  they  may  be 
considered  as  amidated  azonium  salts,  The  first  reaction  giving 
a  clue  to  their  constitution  was  tlie  iaoiation  of  the  intermediate 
asophenin  by  O.  Witt  {Jour.Chem.  Sac,  1883,  43,  p.  115),  which 
was  proved  by  Fischer  and  Hepp  to  be  dianilidoquinone  dianil, 
a  similar  intermediate  compound  being  found  shortly  afterwards 
in  the  naphthalene  scries.  Azopkenin,  CdHmN^,  is  prepared 
by  warming  quinoae  dianil  with  aniline;  by  melting  together 
quinone,  aniline  and  aniline  hydrochloride;  or  by  the  action 
of  aniline  on  para-nitrosophenol  or  paia-nitrosodiphenylamine. 
The  indulines  are  prepared  as  mentioned  above  from  aminoazo 
compounds: 

NH,C,H,N,C,H,+C.H(NH,->HN ;  Cai.<[J;^]JJ^>C  JI*. 
(apcuafranine) 
or  by  condenaing  ozy-  and  amido-quinones  with  phenylated 
orthoKliamines   (F.  Eebrmann,  Ber.,  1895,  28,  p.  1714)- 

O^L'"<  <0H +C.H.NH-^'-'"*  - 

2H,0+jjg>Cai.<J5:5!l'>C.H*. 

The  indulines  may  be  subdivided  into  the  following  gi 


(2)   isorosiodulir 


(1)   benzindu lines, 

tioA  (3)  rodnduline 

(4)  naphthindulines,  derived  from  naphthaz 

NH  :C.H.<JJ;^^>CH.        NH :  C.H,<{;J;^>C,^. 
I.  Benzindulines-  II.  Isorodndulines. 

NH :  CwH.<g;^^>CH.       NH :  C,oH.<  JJ;^>C,  Jf. 
ni.  Rosindulines.  IV.  Naphthindulines. 

The  rosindulines  and  naphthindulines  have  a  strongly  basic 
character,  and  their  salts  possess  a  marlced  red  colour  and  fluores- 
cence. Benxindviirtt  (aposafranine),  CuHkNi,  is  a  strong  base, 
but  cannot  be  diazotized,  unless  it  be  dissolved  in  concentrated 
mineral  acids.  When  warmed  with  aniline  it  yields  anilido-aposa- 
franine,  which  may  also  be  obtained  by  the  direct  oxidation  of 
ortho^minodiphenylamine.  IsorosinduUne  is  obtained  from  quinone 
dichlorimideand  phenyl-3-naphthylaniine;  rasinduHne  from  benzene- 
azo-or-naphthylamioe  and  aniline  and  napklhinduUne  from  beniene- 
azo-a-oaphthylaminc  and  naphthylamine. 

INDDLT  (Lat.  induitum,  from  indulgere,  grant,  concede, 
allow),  aj  papal  licence  which  authorizes  the  doing  of  sometliing 
not  sanctioned  by  the  common  law  of  the  church;  thus  by  an 
indult  the  pope  authorizes  a  bishop  to  grant  certain  relaxations 
during  the  Lenten  fast  according  to  the  necessities  of  the  situation, 
climate,  &c.,  of  his  diocese. 

INDUNA,  a  Zulu-Bantu  word  for  an  officer  or  head  of  a 
regiment  among  the  Kaffir  (Zulu-Xosa)  tribes  of  South  Africa. 
It  is  formed  from  the  inflexional  prefix  tr>  and  duna,  a,  lord  or 
master.     Indunas  originally  obtained  and  retained  their  rank 


and  authority  by  personal  bravery  and  skill  in  war,  and  often 
proved  a  menace  to  tbeir  nominal  lord.  Where,  under  British 
inSuence,  the  purely  military  system  of  government  among  the 
Kaffir  tribes  has  broken  down  or  been  modified,  indunas  are  now 
administrators  rather  than  warriors.  Tliey  sit  in  a  consultative 
gathering  known  as  an  indaba,  and  discuss  the  dvit  and  military 
affairs  of  their  tribe. 

INDUS,  one  of  the  three  greatest  rivers  of  northern  India. 

A  considerable  accession  of  enact  geographical  knowledge 
has  been  gained  of  the  upper  reaches  of  the  river  Indus  and  its 
tributaries  during  those  ndlitary  and  political  move- 
ments  wiiich  have  been  so  constant  on  the  northern  niaitiar^ 
frontiers  of  India  of  recent  years.  The  sources  of 
the  Indus  are  to  be  traced  to  the  ^aciers  of  the  great  Kailas 
group  of  peaks  in  32"  ao'  N,  and  8r'  E.,  which  overlook  the 
Mansarowar  lake  and  the  sources  of  the  Brahmaputra,  the 
SutleJ  and  the  Gogra  to  the  south-cast.  Three  great  affluents, 
flowing  nOrth-west,  unite  in  about  80°  E.  to  form  the  main 
stream,  all  of  them,  so  far  as  we  know  at  present,  derived  from 
the  Kailas  glaciers.  Of  these  the  northern  tributary  points  the 
road  from  Ladakh  to  the  Jhalung  goldfields,  and  the  southern, 
or  Gar,  forms  a  Unit  in  the  great  Janglam — the  Tibetan  trade 
route — which  connects  Ladakh  with  Lhasa  and  Lhasa  with 
China.  Gartok  (about  50  m,  from  the  source  of  this  southern 
head  of  the  Indus)  is  an  important  point  on  this  trade  route, 
and  is  now  made  accessible  to  Indian  traders  by  treaty  with 
Tibet  and  China.  At  Leh,  the  Ladakh  capital,  the  river  has 
already  pursued  an  almost  even  north-westerly  course  for  300 
m.,  except  for  a  remarkable  divergence  to  the  south-west  which 
carries  it  across,  or  through, the  Ladakh  range  to  follow  the  same 
course  on  the  southern  side  that  had  been  maintained  on  the 
north.  This  very  remarkable  instance  of  transverse  drainage 
across  a  main  mountain  axis  occurs  in  79°  E.,  about  100  m. 
above  Leh.  For  another  230  m.,  in  a  north-westerly  direcdon, 
the  Ipdua  pursues  a  comparatively  gentle  and  placid  course  over 
its  sandy  bed  between  the  giant  chains  of  Ladakh  to  the  north 
and  Zaskar  (the  main  "  snowy  range  "  of  the  Himalaya]  to  the 
south,  amidst  an  array  of  mountain  scenery  which,  for  the 
majesty  of  sheer  altitude,  is  unmatched  by  any  in  the  world. 
Then  the  river  takes  up  the  waters  of  the  Shyok  from  the  north 
(a  tributary  nearly  as  great  as  itself),  having  already  captured 
the  Zasvar  from  the  south,  together  with  innumerable  minor 
glacier-fed  streams.  The  Shyok  is  an  important  feature  in 
Trans-Himalayan  hydrography.  Rising  near  the  sbvok 
southern  foot  of  the  well-known  Karakoram  pass  on  ^„eai. 
the  high  road  between  Ladakh  and  Kashgar,  it  first 
drains  the  southern  elopes  of  the  Karakoram  range,  and 
then  breaks  across  the  axis  of  the  Muztagh  chain  (of  which 
the  Karakoram  is  now  recognized  as  a  subsidiary  extension 
northwards)  ere  bending  north-westwards  to  run  a  parallel 
course  to  the  Indus  forisom. before  its  junction  with  that  river. 
The  combined  stteams  still  hold  on  their  north-westerly  trend 
for  another  100  m.,  deep  hidden  under  the  shadow  of  a  vast 
array  of  snow-crowned  summits,  until  they  arrive  within  sight 
of  the  Rakapushi  peak  which  pierces  the  north-western  sky 
midway  between  Gilgit  and  Hunza.  Here  the  great  change 
of  direction  to  the  south-west  occurs,  which  b  thereafter  main- 
tained till  the  Indus  teaches  the  ocean.  At  this  point  it 
receives  the  Gilgit  river  from  the  north-west,  having  dropped 
from  15,000  to  4000  ft.  (at  the  junction  of  the  rivers) 
after  about  500  m.  of  mountain  descent  through  the 
independent  provinces  of  northern  Kashmir,  (See 
Gilgit.)  A  few  miles  below  the  junction  it  passes  Bunji,  and 
from  that  point  to  a  point  beyond  Chilas  (jo  m.  below  Bunjl) 
it  runs  within  the  ^here  of  British  interests.  Then  once  again 
it  resumes  its  "  independent  "  course  through  the  wild  mountains 
of  Kohistan  and  Hazara,  receiving  tribute  from  both  sides 
(the  Buner  contribution  l>eing  the  moat  noteworthy)  till  it 
emerges  into  the  plains  of  the  Punjab  below  Darband,  in  34" 
ro'  N,  All  this  part  of  the  river  has  been  mapped  in  more  or 
less  detail  of  late  years.  The  hidden  strongholds  of  those 
Hindostani  fanatics  who  had  found  a  ie£ug&< 
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Mutiny  days  have  been  swept  dean,  and  many  andent  mysteries 
have  been  solved  in  the  course  of  its  surveying. 

From  its  entrance  into  the  pliiins  of  India  to  its  disappearance 
in  the  Indian  Ocean,  the  Indus  of  to-day  is  the  Indus  of  the  'fifties 

— modified  only  in  some  interesting  particulars.  It 
th»  pMa».  ^^  ^^^^  bridged  at  seveial  important  points.     There 

are  bridges  even  in  its  upper  mountain  courses. 
There  is  a  wooden  pier  bridge  at  Leh  of  two  ^ans,  and 
there  are  native  suspension  bridges  of  cane  or  twig-made  lOpe 
swaying  uneasily  across  the  stream  at  many  points  intervening 
between  Leh  and  fiunji;  but  the  first  English-made  iion  sus- 
pension bridge  is  a  little  above  Bunji,  linking  up  the  highroad 
between  Kasbmir  and  Gilgit.  Next  occurs  the  iron  girder 
railway  bridge  at  Attock,  connecting  Rawalpindi  with  Peshawar, 
at  which  point  the  river  narrows  almost  to  a  gorge,  only  900  ft. 
above  sea-level.  Twenty  miles  below  Attock  the  river  has 
carved  out  a  central  trough  which  is  believed  to  be  180  ft.  deep. 
Forty  miles  below  Attock  another  great  bridge  has  been  con- 
structed at  Kushalgarh,  which  carries  the  railway  to  Kohat 
and  the  Kurram  valley.  At  Man,  beyond  the  series  of  gorges 
which  continue  from  Kushalgarh  to  the  borders  of  the  Kohat 
district,  on  the  Sind-Sagar  line,  a  boat-bridge  leads  to  Kalabagh 
(the  Salt  city)  and  northwards  to  Kohat.  Another  boat-bridge 
opposite  Dera  Ismail  Khan  connects  that  place  with  the  railway; 
but  there  is  nothing  new  in  these  southern  sections  of  the  Indus 
valley  railway  system  except  the  extraordinary  development 
of  cultivation  in  their  immediate  neighbourhood.  The  Lans- 
downe  bridge  at  Sulckur,  whose  huge  cantilevers  stand  up  as  a 
monument  of  British  enterprise  visible  over  the  flat  plains  for 
many  miles  around,  is  one  of  the  greatest  triumphs  of  Indian 
bridge-making.  Kotri  has  recently  been  comiected  with 
Hyderabad  in  Sind,  and  the  Indus  is  now  one  of  the  best-bridged 
rivers  in  India.  The  intermittent  navigation  which  was  main- 
tained by  the  survivals  of  the  Indus  flotilla  as  far  north  as  Dera 
Ismail  Khan  long  after  the  establishment  of  the  railway  system 
has  ceased  to  exist  with  the  dissolution  of  the  fleet,  ana  the 
high-stemed  flat  Indus  boats  once  again  have  the  channels 
and  sandbanks  of  the  river  all  to  themselves. 

Within  the  limits  of  Sind  the  vagaries  of  the  Indus  channels 
have  necessitated  a  fresh  survey  of  the  entire  riverain.     The 

results,  however,  indicate  not  so  much  a  marked 
fg]^^  departure  in  the  general  course  of  the  river  as  a  great 
^1^  variation  in  the  channel  beds  within  what  may  be 

termed  its  outside  banks.  Collaterally  much  new 
information  has  been  obtained  about  the  ancient  beds  of  the 
river,  the  sites  of  ancient  cities  and  the  extraordinary  develop- 
tuents  of  the  Indus  delta.  The  changing  channels  of  the  main 
stream  since  those  prehistoric  days  when  a  branch  of  it  found 
its  way  to  the  Runn  of  Cutch,  through  successive  stages  of  its 
gradual  shift  westwarcls — a  process  of  dJEplacement  which 
marked  the  disappearance  of  many  populous  places  which  were 
more  or  less  dependent  on  the  river  for  their  water  supply — 
to  the  last  and  greatest  change  of  all,  when  the  stream  burst 
its  way  through  the  limestone  ridges  of  Sukkur  and  assumed 
a  course  which  has  been  fairly  constant  for  150  years,  have  all 
been  traced  out  with  systematic  care  by  modem  surveyors  till 
the  medieval  history  of  the  great  river  has  been  fully  gathered 
from  the  characters  written  on  the  delta  surface.  That  such 
changes  of  river  bed  and  channel  should  have  occurred  within 
a  comparatively  Umited  period  of  time  is  the  less  astonishing 
if  we  remember  that  the  Indus,  like  many  of  the  greatest  rivers 
of  the  world,  carries  down  sufficient  detritus  to  raise  its  own  bed 
above  the  general  level  of  the  surrounding  plains  in  an  appreciable 
and  measurable  degree.  At  the  present  time  the  bed  of  the 
Indus  is  stated  to  be  70  ft.  above  the  plains  of  the  Sind  frontier, 
some  50  m.  to  the  west  of  it. 


area  of  its  basin  being  computed  at  3^2,000  «q,  m.  Even 
at  its  lowest  in  winter  it  is  500  ft.  wide  at  lakardo  (near 
the  Gilgit  junction)  and  9  or  to  ft.  deep.  The  temperature  of  the 
surface  water  during  the  cold  searon  in  the  plains  is  found  to  be  5" 
below  that  of  the  air  (64°  and  69°  F.).    At  tlie  beginnii^  of  the  hot 
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greater.     At  Attock,  where  the  river  narrows  between  rocky  b 

a  height  of  50  ft.  in  the  fiood  season  above  lowest  level  is  cool 

with  a  velocity  of  13  m.  per  hour.  The  record  rise  (since  British 
occupation  of  the  Punjab)  is  80  ft.  At  its  junction  with  the  Panjnad 
(the  combined  rivers  of  the  Punjab  east  of  the  IndusJ  the  Panjnad 
is  twice  the  width  of  the  Indus,  but  its  mean  depth  is  leas,  and  its 
velocity  little  more  than  ane-third.  This  discharge  of  the  Panjnad 
at  low  season  is  69,000  cubic  ft.  per  second,  that  M  the  Indus  91,000. 
Below  the  junction  the  united  discharge  in  flood  season  is  380,000 
cubic  ft.,  rising  to  460,000  (the  record  in  August).  The  Indus  after 
receiving  the  other  rivers  carries  down  into  Sind,  in  the  high  flood 
season,  turbid  water  containing  silt  to  the  amount  of  f^*  part  by 
weight,  or  i^  by  volume— <((ual  to  6480  millions  of  cubic  ft.  in  the 
three  montns  of  flood.  This  is  rather  less  than  the  Gai^ies  carries. 
The  silt  is  very  fine  sand  and  clay.  Unusual  fioods,  owing  to  landslips. 
or  other  exceptional  causes,  are  not  infrequent,  liie  most  disastrous 
flood  of  this  nature  occurred  m  1858.  It  was  then  that  the  river  rose 
So  ft.  at  Attock.  The  most  strikine  result  of  the  rise  was  the  reversal 
of  the  current  of  the  Kabul  river,  which  flowed  backwards  at  the  rate 
of  10  m.  per  hour,  flooding  Nowshera  and  causing  immense  damage 
to  property.  The  prospenty  of  the  province  of  Sind  depends  almost 
entirely  on  the  waters  of  the  Indus,  as  its  various  systems  of  canals 
command  over  nine  million  acres  out  of  a  cultivable  area  of  twelve 
and  a  half  million  acres. 

See  Maclagan,  Proceedings  R.G.S.,  vol.  iii.;  Haig,  The  Indus 
Delta  Country  (London,  1894);  Godwin-Austen,  Proc^dints  B.G.S., 
vol.vi.  (T.  H.  H.*) 

INDUSTRIA  (mod.  Montetl  da  Po),  an  ancient  town  of  Liguria, 
ao  m.  N.E.  of  Augusta  Taurinorum,  Its  original  name  was 
Bodincomagus,  from  the  Ligurian  name  of  the  Padus  (mod. 
Po),  Bodincus,  i.e.  bottomless  (Plin.  Hist.  Nat.  lii.  laa),  and 
this  still  appears  on  inscriptions  of  the  early  imperial  period. 
It  stood  on  the  right  bank  of  the  river,  which  has  now  changed 
its  course  over  i  m.  to  the  north.  It  was  a  flourisliing  town, 
with  municipal  rights,  as  excavations  (which  have  brought  to 
light  the  forum,  theatre,  baths,  &c.)  have  shown,  but  appears 
to  have  been  deserted  in  the  4th  century  a.d. 

See  A.  Fabietti  in  AUi  della  SocitiA  di  Arclieoloeia  di  Torino,  iii, 
17  seq.;  Th.  Mommsen  in  Corp.  Imtrip.  Lat.  v.,'l(Berlin,  1877),  p. 
845 ;  E.  Ferrero  in  NotisU  degli  Scavi  { 1 903) ,  p.  43. 

INDUSTRIAL  SCHOOL,  in  England  a  school,  generally 
established  by  voluntary  contributions,  for  the  industrial 
training  of  children,  in  which  children  are  lodged,  clothed  and 
fed,  as  well  as  taught.  Industrial  schools  are  chiefly  for  vagrant 
and  neglected  children  and  children  not  convicted  of  theft. 
Such  schools  are  for  children  up  to  the  age  of  fourteen,  and  the 
limit  of  detention  is  sixteen.  They  are  regulated  by  the  Children 
Act  T90S,  which  repealed  the  Industrial  Schools  Act  1866, 
as  amended  by  Acts  of  r87i,i89i  and  1901,  and  parallel  legisla- 
tion in  the  various  Elementary  Education  Acts,  besides  some 
few  local  acts.  The  home  secretary  exercises  powers  of  super- 
vision, &c.    See  Juvenile  Offendess. 

INDU8TRT  (Lat.  industria,  from  indti-,  a  form  of  the  pre- 
position in,  and  either  stare,  to  stand,  or  struere,  to  pile  up), 
the  quality  of  steady  application  to  work,  diligence;  hence 
employment  in  some  particular  form  of  productive  work, 
especially  of  manufacture;  or  a  particular  class  of  productive 
work  itself,  a  trade  or  manufaauie.  See  Laboux  Legisla- 
tion, &c 

INE,  king  of  the  West  Saxons,  succeeded  Ceadwalla  in  688, 
his  title  to  the  crown  being  derived  from  Ceawlin.  In  tlie 
earlier  part  of  his  reign  he  was  at  war  with  Kent,  but  peace  was 
made  in  694,  when  the  men  of  Kent  gave  compensation  for  the 
death  of  Mul,  brother  of  Ceadwalla,  whom  they  had  burned 
in  687.  In  710  Ine  was  fighting  in  alliance  with  his  kinsman 
Nun,  probably  king  of  Sussex,  against  Gerent  of  West  Wales 
and,  according  to  Florence  of  Worcester,  he  was  victorious. 
In  715  he  fought  a  battle  with  Ceolred,  king  of  Merda,  at  Wood- 
borough  in  Wiltshire,  but  the  result  is  not  recorded.  Shortly 
after  this  time  a  quarrel  seems  to  have  arisen  in  the  royal  family. 
In  731  Ine  slew  Cynewulf,  and  in  722  his  queen  Aethelburg 
destroyed  Taunton,  which  her  husband  had  built  earlier  in  his 
reign.  In  733  the  South  Saxons,  previously  subject  to  Ine, 
rose  against  him  under  the  exile  Aldbryht,  who  may  have  been 
a  member  of  the  West  Saxon  royal  house.  In  725  Ine  fought 
with  the  South  Saxons  and  slew  Aldbryht.    In  936  be  resigned 
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the  crown  uid  went  to  Rome,  being  succeeded  by  Aethelheard 
in  Wessez.  Ine  is  said  to  have  built  the  minster  at  Glastonbury. 
The  date  of  his  death  is  not  recorded.  He  Issued  a  written 
code  of  laws  for  Wessex,  which  is  still  preMrved. 

See  Bede,  H«(.  Ecd.  (Plummer),  iv.  15,  v.  7;  Saxon  Chronicle 
^rle  and  Plummer),  s.a.  688e,  6j)i,  710,  715,  721,  72a,  735i  728; 
Thorpe,  ATKient  Lavis,  i.  a-as;  Scnmid,  Geselte  der  Angetsacksen 
(Ldi^g,  1858);  LiehermAtm,GessltederAHgelsai:hsen(iia.l\e,  1898-99). 

INBBOU.  a  town  on  the  north  coast  of  Asia  Minor,  70  m.  W. 
of  SinOb  (Sin(q>e).  It  is  the  first  place  of  importance  touched 
at  by  mercantile  vessels  plying  eastwaids  from  Constantinople, 
being  the  port  for  the  districts  of  Changra  and  Kastamunl, 
and  connected  with  the  latter  town  by  a  carriage  road  (see 
Kastahoni),  The  roadstead  is  exposed,  having  no  protection 
for  shipping  except  a  jetty  300  ft.  long,  so  that  in  rough  weather 
landing  is  impracticable.  The  exports  (chiefly  wool  and  mohair) 
ate  about  £348,000  annually  and  the  imports  £300,000.  The 
population  is  about  9000  (Moslems  7ooo,ChriBtians  aooo) .  Ineboti 
represents  the  ancient  Abotum-teickos,  famous  as  the  birthplace 
of  the  false  prophet  Alexander,  who  established  there  (and 
century  a.d.)  an  oracle  of  the  snake-God  Glycon-Asclepius. 
This  impostor.  Immortalized  by  Ludan,  obtained  leave  from  the 
emperor  Marcus  Aurelius  to  change  the  name  of  the  town  to 
lonopolis,  whence  the  modem  name  is  derived  (see  Alexander 

THS  PAPBLAGOHIAN). 

mBRIffTT,  LAW  OP.  The  legal  relations  to  whkh  inebriety 
(Lat.  in,  intensive,  and  ebrietas,  drunkenness)  gives  rise  are  partly 
civil  and  partly  criminal. 

I.  Civil  Capacity. — The  law  of  England  as  to  the  civil  capacity 
of  the  drunkard  is  practically  identified  with,  and  bvi  passed 
through  substantially  the  same  stage*  of  development  as  the 
law  in  regard  t<J  the  civil  capacity  of  a  person  suf  eting  from 
mental  disease  (see  Insaniiv).  Unless  (see  III.  in/.)  a  tnodifica- 
tion  is  effected  in  hil  condition  by  the  fact  that  he  has  been 
brought  under  some  form  of  legal  control,  a  man  may,  in  spite 
of  intoxication,  enter  into  a  vahd  marriage  or  make  a  valid  will, 
or  bind  himself  by  a  contract,  if  he  is  sober  enough  to  know 
what  be  is  doing,  and  no  improper  advantage  of  his  condition 
is  taken  (d.  HaOkews  v.  Baxter,  1873,  L.R.  8  Ex.  13a;  Imperial 
Loan  Co.  v.  Sltme,  1893,  r  Q.B.  599).  The  law  is  the  same  in 
Scotland  and  in  Ireknd;  and  the  Sale  of  Goods  Act  1893 
(which  applies  to  the  wWe  United  Kingdom)  provides  that 
where  necessaries  are  sold  and  delivered  to  a  person  who  by  reason 
oi  drunkenness  is  incompetent  to  contract,  be  must  pay  a 
reasonable  price  for  them;  "  necessaries  "  for  the  purposes  of 
this  provision  mean  goods  suitable  to  the  condirion  in  life  of  such 
person  and  to  his  actual  requirements  at  the  rime  of  the  sale  and 
delivery.  "i 

Under  the  Roman  law,  and  under  the  Roman  Dutch  law  as 
applied  in  South  Africa,  drunkenness,  like  insanity,  appears  to 
vitiate  absolutely  a  contract  made  by  a  person  under  its  in- 
fluence {Molyntux  v.  Natai  Land  and  C^onisation  Co.,  1905, 
A.C.  555). 

In  the  United  States,  as  in  England,  intoxication  does  not 
vitiate  contractual  capacity  unless  it  is  of  such  a  degree  as  to 
prevent  the  person  labouring  under  it  from  understanding  the 
nature  of  the  transaction  into  which  he  is  entering  (Bouvier, 
Law  Diet.,  s.v.  "  Drunkenness  ";  and  cf.  Waldron  v,  Angleman, 
r904,  58  Atl.  568;  Fov^  v.  Meadow  Brook  Water  Co.,  1904, 
57  Atl.  959;  ao8  Penm,  473).  The  same  rule  is  by  implication 
adopted  in  the  Indian  Contract  Act  (Act  iz.  of  187a),  which 
provides  (s.  la)  that  "  a  person  is  .  .  .of  sound  mind  for  the 
purpose  of  making  a  contract  if,  at  the  rime  when  he  makes  it, 
he  is  capable  of  understanding  it  and  of  forming  a  rational 
judgment  as  to  its  effect  upon  his  interests."  In  some  legal 
systems,  however,  habitual  drunkenness  is  a  ground  for  divorce 
or  judicial  separation  (Sweden,  Law  of  the  a7th  of  April  1810; 
France,  Code  Civil,  Art.  331,  Hirt  v.  Sirt,  Dalloz,  1898,  pt.  ii., 
p.  4,  and  n.  4). 

II.  Criminai  ResponsibiUty. — In  English  law,  drunkeimess, 
unlike  insanity,  was  at  one  time  regarded  as  in  no  way  anrexcuse 
for  crime.  According  to  Cc^e  (Co.  Litt.,  347)  a  drunkard, 
although  be  suffera  from  acquired  insanity,  dementia  affectaia. 


Is  fduntarim  daemtH,  and  therefore  has  no  privilege  in  con- 
sequence of  his  state;  "  bu.t  what  hurt  or  ill  soever  he  doth, 
his  drunkenness  doth  aggravate  it."  Six  Matthew  Hale  (P.C. 
33)  took  a  more  moderate  view,  viz.  that  a  peison  undo:  the 
influence  of  this  volimtarily  contracted  madness  "  shall  have 
the  same  judgment  as  if  he  were  in  his  right  senies"i  and  ' 
admitted  the  existence  of  two  "  allays  "  or  qualifying  circum- 
stances: (i)  temporary  frenzy  indu(«d  by  the  unskiUulnew  of 
physicians  or  by  drugging;  and  (a)  habitttal  or  flzed  frenzy. . 
Those  early  authorities  have,  however,  undergone  consid^aUe 
development  Emd  modification. 

Although  the  general  principle  that  drunkenness  is  not  aO' 
excuse  for  crime  is  sdll  steadily  maintained  (see  Russell,  Crimes,- 
6thed.,  i.  144;  Archbold,  Cr.  PI.,  a3nied.,p.  39),  it  is  settled  law.; 
that  where  a  particular  intent  is  one  of  the  conarituent  elements' 
of  an  oSence,  the  fact  that  a  prisoner  was  intoxicated  at  the  rime 
of  its  commission  is  relevant  evidence  to  show  that  be  had  not 
the  capacity  to  form  that  intent.  Drunkenness  is  also  a  drcum- 
stance  of  which  a  jury  may  take  account  in  considering  whether 
an  act  was  premeditated,  or  whether  a  prisoner  acted  in  self- 
defence  or  under  provocation,  when  the  question  is  i^ether- 
the  danger  apprehended  or  the  provocation  was  suflident  to 
justify  his  conduct  or  to  alter  its  legal  character.  Moreoverf- 
deUrium  tremens,  if  it  produce  such  a  degree  of  madness  as  to > 
render  a  person  incapable  of  disdnguishing  right  from  wrongs 
relieves  him  from  criminal  responsibility  for  any  act  committed 
by  him  while  under  its  influence;  and  in  one  case  at  nisi  priia- 
(R.  V  Baines,  The  Times,  95th  Jan.  r8S6)  this  doctrine' 
was  extended  by  Mr  Justice  Day  to  tenywrary  derangement 
occasioned  by  inak.  The  law  of  Scotland  accepts,  if  it  does 
not  go  somewhat  beyond,  the  later  developments  of  that  ofi 
England  in  regard  to  criminal  responsibihty  in  drunkenness. 
Indian  law  on  the  point  is  similar  to  the  English  (Indian  Penat' 
Code,  Act.  xlv.  of  i860,  ss.  85,  86;  Mayne,  Crim.  Law  oj  India, 
ed.  1896,  p.  39t).  In  the  United  States  the  same  view  is  the: 
prevalent  legal  doctrine  (see  Bishop,  Crim.  Lau,  8th  ed.,i.  ss; 
397-416).  The  Criminal  Code  of  Queensland  (No.  9  of  1899s 
Art.  a8)  provides  that  a  person  who  becomes  intoxicated 
intentionally  is  responsible  for  any  crime  that  he  cordmfts 
while  so  intoxicated,  whether  his  vtduntary  intorication  wa» 
induced  so  as  to  afiord  an  excuse  for  the  commksion  of  an 
oSence  or  not.  As  in  England,  however,  when  an  intention 
to  cause  a  specific  result  is  an  element  of  an  offence,  intoxicarion, 
whether  complete  or  partial,  and  whether  intenrional  or  un- 
intentional, may  be  regarded  for  the  purpose  of  ascertalning- 
whether  such  intenrion  existed  or  not.  There  is  a  similar 
provision  in  the  Penal  Code  of  Ceylon  (No,  a  of  1883,  Art.  79). 
TheCrimioalCodesofCanada(i8Qa,c.  39,  ss.  Tetseq.)andNew 
Zealand  (No.  56  of  r893,  ss.  31  et  seq.)  are  silent  on  the  subject 
of  intoxication  as  an  excuse  for  crime.  The  Criminal  Code 
of  Grenada  (No.  a  erf  1897,  Art,  51)  provides  that  "  a  person 
shall  not,  on  the  ground  of  intoxicarion,  be  deemed  to  have  done 
any  act  involuntarily,  or  be  exempt  from  any  liability  to  punish- 
ment for  any  act:  and  a  person  who  does  an  act  while  in  a  state' 
of  intoxication  shall  be  deemed  to  have  Intended  the  natural 
and  probable  consequences  of  his  act."  There  is  a  similar 
provision  in  the  Criminal  Code  of  the  Gold  Coast  Colony  (No. 
13  of  1893,  s.  54).  Under  the  French  Penal  Code  (Art.  64), 
il  n'y  a  ni  crime,  ni  dUit,  lorsqve  U  privenu  Itait  en  ital  de  dimence 
au  temps  de  Faaion  ou  lorsqu'il  aura  iU  contrainl  par  vne  force- 
dlaqutiltiln'  apurtsisler."  Accordlngto  thebalance  of  authority 
(Dalloz,  Rip.  rit.,  Peine,  ss.  403  et  seq.)  intoxication  is  not 
assimilated  to  insanity,  within  the  meaning  of  this  article,  but 
it  may  be  and  is  taken  account  of  by  juries  as  an  extenuating 
drcumstance  (Ortolan,  Droit  Ptnal  i.  s.  333:  Chauveau  et 
H6iie  i.  s.  360),  A  provision  In  the  German  Pend  Code  (Art. 
jr)  that  an  act  is  not  punishable  if  its  author,  at  the  time  of 
committing  It,  was  in  a  condition  of  unconsciousness,  or  morbid 
disturbance  of  the  activity  of  his  mind  which  prevwted  the 
free  exercise  of  his  will,  has  been  held  not  to  extend  to  intoxica- 
rion (Clunet,  1883,  p.  3it).  But  in  Germany  as  m  France, 
intoxication  may  apparenUy  be  an  extenuating  droimstaace. 
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Under  the  Italian  Penal  Code  (Arts,  46-49)  intoncation — unless 
voluntarily  induced  so  as  to  afiord  an  excuse  for  crime — may 
exclude  or  modify  responsibility. 

So  far  only  the  question  whether  drunkenness  is  ui  excuse 
for  offences  committed  under  its  influence  has  been  dealt  with. 
There  remains  the  question  how  far  drunkenness  itself  is  a  crime. 
Mere  private  intoxication  is  not,  either  in  England  or  in  the 
United  States  (Bishop,  Crim.  Law,  8th  ed.,  I.  s.  3gg)  indictable 
as  an  offence  at  common  law,  but  in  all  civilized  countries 
public  drunkenness  is  puuishable  when  it  amounts  to  a  breach 
of  the  peace  (see  Liquob  Laws)  or  contravention  of  public 
order;  and  modern  legislation  in  many  countries  provides 
for  deprivation  of  personal  liberty  for  long  periods  in  case  of 
a  frequent  repetition  of  the  oSence.  Reference  may  be  made 
in  this  cxinnexion  to  the  Inebriates  Acts  1898,  1899  and  1900 
(seeiJi.JB/.),  and  also  to  similar  legislation  in  the  British  colonies 
and  in  foidga  legal  systems  (.e.g.  Cape  of  Good  Hope,  No.  3  a 
of  1S96;  Ceylon,  Licensing  Ordinance  1891,  ss.  33,  34,  39; 
New  South  Wales,  Vagrants  Punishment  Act  1866;  Massa- 
chusetts, Acts  of  1891,  c.  437,  1893,  cc.  414,  44)  France, 
I<aw  of  23rd  of  Jan.  1873,  Art.  6). 

in.  State  Action  in  Regard  to  Inebriety. — This  assumes  a  variety 
of  forms,  (a)  Measures  regulating  the  punishment  of  occasional 
or  habitual  drunkenness  by  fines  or  short  terms  of  imprisonment. 
(6)  Control  in  penal  establishments  for  lengthened  periods, 
(c)  Laws  prohibiting  the  sale  of  liquor  to  persons  who  are  known 
inebriates:  e.g.  in  England  (Liceusiiig  Act  1903);  Ontario 
(Rev.  Stats.  1897,  c.  245,  ss.  124,  125);  New  South  Wales 
(Liquor  Act  1S98,  sa.  53,  53);  Cape  of  Good  Hope  (No.  38  of 
1883,  B.  89);  New  York  (Rev.  Stats.  1889-1892,  c  30,  Title 
iv.);  California(Act  to  prevent  saleof  liquor  to  druukaids,  1889); 
Massachusetts  (Pub.  Stats.,  ed.  1902,  c.  100,  s.  9).  (it)  Laws 
legulatii^  the  appointment  of  some  person  or  persons  to  act 
as  guardian  or  guardians,  or  who  may  be  endowed  with  legal 
powers  over  the  person  and  estate  of  an  inebriate.  Thus  in 
France  (Code  Civil,  Arts.  489  et  seq.),  Gmnany  (Civil  Code, 
Art.  6  (39))  and  Austria-Hungoiy  (Biirgerliches  Gesel^Bueh, 
ss.  31,  269,  370,  273),  an  inebriate  may  be  judicially  interdicted 
if  he  is  squandering  his  property  and  thereby  exposing  his  family 
to  future  destituUon.  Provision  is  also  made  for  the  interdiction 
of  inebriates  by  the  laws  of  Nova  Scotia  (Rev.  Stats.  1900, 
c.  126,  a.  2},  Manitoba  (Rev.  Stat.  1902,  c.  103,  ss.  30  et  seq.), 
British  Columbia  (Rev.  Stat.  1897,  c.  66),  New  South  Wales 
(Inebriates  Act  1900,  s.  5),  Tasmania  (Inebriates  Act  1S85, 
No,  17,  s.  33);  Canton  of  Bile  (Trustee  Law  of  the  23rd  of 
Feb.  r88o,  s.  11),  Orange  River  Colony  (Code  Laws,  c.  108, 
S.  30),  Maryland  (Code  General  Laws,  c.  474,  s.  47).  (e)  Control 
for  the  purpose  of  reformation.  Legislation  of  this  character 
provides  refonnatory  treatment;  (i)  for  the  inebriate  who  makes 
a  voluntary  ^plication  for  admission;  (3)  by  compulsory 
seclusion  for  the  inebriate  who  refuses  consent  to  treatment 
and  yet  manages  to  keep  out  of  the  reach  of  the  law;  (3)  for 
the  inebriate  who  is  a  police-court  recidivist,  or  who  has  com- 
mitted crime,  caused  or  contributed  to  by  drink.  The  legisla- 
tion of  the  Cape  of  Good  Hope  (Inebriates  Act  1896)  and  of 
North  Dakota  (Habitual  Drunkards  Act  1895)  provides  for 
the  first  of  these  methods  <A  treatment  alone.  Compulsory 
detention  for  ordinary  inebriates  only  is  provided  for  by  the  laws 
of  Delaware  (Act  of  1898),  Massachusetts  (Rev.  Laws,  c.  87),  and 
of  the  Cantons  of  Berne  (Law  of  the  24th  of  Nov.  1883]  and  Bale 
(Law  of  the  3i3t  of  Feb.  igoj).  All  three  methods  of  treatment 
are  in  force  in  New  South  Wales  (Inebriates  Act  1900),  Queens- 
land (Inebriates  Institurions  Act  1896)  and  South  Australia 
(Inebriates  Act  1881).  Provision  is  made  only  for  voluntary 
appUcatioQ  and  compulsory  detention  of  ordinary  inebriates 
in  Victoria  (Inebriates  Act  1890),  Tasmania  (Inebriates  Act 
1885;  Inebriates  Hospitals  Act  1892)  and  New  Zealand 
(Inebriates  Institutions  Act  1898).  The  legislation  of  the 
United  Kingdom  (Inebriates  Acts  187^1900)  deals  both  with 
voluntary  application  and  with  the  conunittal  of  criminal 
inebriates  or  of  police-court  reddivists.  A  brief  sketch  fA  the 
En^ish  system  must  suffice. 


The  Inebriates  Acts  of  1879-1900  deal  in  the  fiist  place  with 
non-criminal,  and  in  the  secoiul  place  with  aiminal,  habitual 
drunkards. 

For  the  purposes  of  the  acts  the  term  "  habitual  drunkard  " 
means  "  a  person  who,  not  being  amenable  to  any  jurisdiction 
in  lunacy,  is  notwithstanding,  by  reason  of  habitual  intemperate 
drinking  of  intoxicating  liquor,  at  times  dangerous  to  himself 
or  herself,  or  incapable  of  managing  himself  or  herself  and  his  or 
her  affairs."  A  person  would  become  amenable  tothe  lunacy 
jurisdiction  not  only  where  habitual  drunkenness  made  him  a 
"  lunatic  "  in  the  legal  sense  of  the  term,  but  where  it  created 
such  a  state  of  disease  and  consequential  "  mental  infirmity  " 
as  to  bring  his  case  within  section  116  of  the  Lunacy  Act  1890, 
the  effect  of  which  is  explained  in  the  article  Insakitv.  Any 
"  habitual  drunkard  "  within  the  above  definition  may  obtain 
admission  to  a  "licensed  retreat"  on  a  written  application  to 
the  licensee,  stating  the  time  (the  maximum  period  is  two  years) 
that  he  undertakes  to  remain  in  the  retreat.  The  ^pUcation 
must  be  accompanied  by  the  statutory  declaration  of  two  persons 
that  the  applicant  is  an  habitual  drunkard,  and  its  signature  must 
be  attested  by  a  justice  of  the  peace  who  has  satisfied  himself 
as  to  the  fact,  and  who  is  required  to  state  that  the  applicant 
understood  the  nature  and  effect  of  his  application.  Licences 
(each  of  which  is  subject  to  a  duty  and  is  impressed  with  a  stamp 
of  £s,  and  10s.  for  every  patient  above  ten  in  number)  are  granted 
for  retreats  by  the  borough  council  and  the  town  clerk  in  boroughs, 
and  elsewhere  by  the  county  council  and  the  clerk  of  the  county 
coundL  The  maximiun  period  for  which  a  licence  may  be  granted 
is  two  years,  but  licences  may  be  renewed  by  the  licensing 
authority  on  payment  of  a  stamp  duty  of  the  same  amount 
as  on  the  original  grant.  When  an  habitual  drunkard  lias  once 
been  committed  to  a  retreat,  he  must  remain  in  the  retreat  for 
the  time  that  he  has  fixed  in  his  application,  subject  to  certain 
statutoiy  provisions  similar  to  those  prescribed  by  the  Lunacy 
Acts  for  asylums  as  to  leave  of  absence  and  discharge;  and  he 
may  be  retaken  andbrougbt  back  to  the  retzeatund^  a  justice's 
warrant,  llie  term  of  detention  may  be  extended  on  its  expiry, 
or  an  inebriate  may  be  readmitted,  on  a  fresh  application, 
without  any  statutory  declaration,  and  without  the  attesting 
justice  being  required  to  satisfy  himself  that  the  applicant 
is  an  habitual  drunkard.  Licensed  retreats  are  subject  to  in- 
spection by  an  Insjiectoi  of  Retreats  appointed  by  the  Home 
Secretary,  to  whom  he  makes  an  a""'"!  report.  The  Home 
Secretary  is  empowered  to  make  rules  and  regulations  for  the 
management  of  retreats,  and  "  regulations  and  orders,"  not 
inconsistent  with  such  rules,  ure  to  be  prepared  hy  the  licensee 
within  a  month  after  the  granting  of  his  licence,  and  submitted 
to  the  inspector  for  approvaL '  The  rules  now  in  force  are  dated 
as  regards  (a)  England,  28th  Feb.  1903;  (6)  Scotland,  14th  April 
1902;  {c)  Ireland,  3rd  Feb.  1903.  There  are  also  statutory 
provisions,  similar  to  those  of  the  Lunacy  Acts,  as  to  ofiences — 
(i.)  by  licensees  failing  to  comply  with  the  requirements  of  the 
acts;  (ii)  by  persons  ill-treating  patients,  or  helping  them  to 
escape,  or  unlawfully  supplying  them  with  intoxicating  liquor; 
(iii.)  by  patients  refusing  to  comply  with  the  rules.  The  Home 
Secretary  may  (i.)  authorize  the  establishment  of  "  State 
Iitebriate  Reformatories,"  to  be  paid  for  out  of  moneys  provided 
by  parliament;  and  (ii.)  sanction  "  Certified  Inebriates'  Re- 
formatories "  on  the  application  of  any  borough  or  county 
council,  or  any  person  whatever,  if  satisfied  concerning  the 
reformatory  and  the  persons  prt^>oaing  to  maintain  it.  An 
Inspector  of  Certified  Inebriate  Reformatories  has  been  appointed. 
R^ulations  for  State  Inebriate  Reformatories  and  for  Certified 
Inebriate  Reformatories  have  been  made,  dated  as  follows: 
State  Inebriate  Reformatories  . — England,  31st  of  June  1901, 
29th  of  Dec.  1903,  29th  of  April  1904;  Scotland,  9th  of  March 
1900;  Ireland,  i6th  of  March  1899,  16th  of  April  1901,  lOth 
of  Feb.  1904.  Certified  Inebriate  Reformatories : — England,  Model 
Regulations,  r7th  of  Dec.  1898;  Scotland,  Regulations,  14th 
of  Feb.'iSgp;  Ireland,  Model  Regulations,  39th  of  April  1899, 

Any  person  convicted  on  indictment  of  an  oSence  punishable 
with  imprisonment  or  penal  servitude  (».<,  of  ui}>^  non-capital 
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fdony  and  of  most  misdemeanouTs),  if  the  court  is  satisfied 
from  the  evidence  that  the  offence  was  comniitted  under  the 
influence  of  drink,  or  that  drink  was  a  contributing  cause  of 
the  oSence,  may,  if  he  admits  that  he  is,  or  is  found  by  the  jury 
to  be,  an  habituai  druDkard,  in  addition  to  or  in  substitution 
for  any  other  sentence,  be  ordered  to  be  detained  in  a  state  or 
certified  inebriate  reformatory,  the  managers  of  which  are 
willing  to  receive  him.  Again,  any  habitual  drunkard  who  is 
found  drunk  in  any  public  place,  or  who  commits  any  other  of 
a  series  of  similar  offences  under  various  statutes,  after  having 
within  twelve  months  been  convicted  at  least  three  times  of  a 
similar  offence,  may,  on  conviction  on  indictment,  or,  if  he  con- 
sent, on  summary  conviction,  be  sent  for  detention  in  any 
certified  inebriate  reformatory.  The  espenses  of  prosecuting 
habitual  drunkards  under  the  above  provisions  are  payable 
out  of  the  local  rates  upon  an  order  to  that  effect  by  the  Judge 
of  assize  or  chairman  of  quarter-sessions  if  the  prosecution 
be  on  indictment,  or  by  a  court  of  summary  jurisdiction  if  the 
offence  is  dealt  with  summarily. 

AuTHOBiTiES.— As  to  the  history  at  legislation  on  the  subject 
see  Pari.  Paper  No.  a+a  of  1873;  1893  C.  7008.  See  also  Wyatt 
Paiae,  Inebrtaie  Reformatories  and  Relreals(Londoa,iSg^);  Blackwell, 
Inebriates  Acts,  isyg-iSgS  (London,  1899) ;  Wood  Reoton,  Lunacy 
(London  and  Edinburgh,  1896);  Kerr,  Inebriety  (3rd  ed.,  London, 
1894).  An  excellent  account  of  the  systems  in  force  in  other  countries 
for  the  treatment  of  inebriates  will  tie  found  in  Pari.  Pap.  (1902).  cd. 
1474.  (A.  W.  R.) 

IKFAUIBIUtY  (Ft,  infaUHMlHi  and  infaiWnUU,  the  latter 
now  obsolete,  Med.  Lat.  injaUibililas,  infaUilnlis,  formed  from 
faiior,  to  make  a  mistake),  the  fact  or  quality  of  not  being  liable 
to  err  or  fail.  The  word  has  thus  the  general  senseof  "certainty"; 
we  may,  e.g.,  speak  of  a  drug  as  an  infallible  specific,  or  of  a 
man's  judgment  as  infallible.  In  these  cases,  however,  the 
"  infallibility  "  connotes  certainty  only  in  so  far  as  anything 
human  can  be  certain.  In  the  language  of  the  Christian  Church 
the  word  "  infallibility  "  is  used  in  a  more  absolute  sense,  as 
the  freedom  from  all  possibiUty  of  error  guaranteed  by  the 
direct  action  of  the  Spirit  of  God.  This  belief  in  the  infallibility 
of  revelation  is  involved  in  the  very  beliefs  in  revelation  itself, 
and  is  common  to  all  sections  of  Christians,  who  differ  mainly 
as  to  the  kind  and  measure  of  infallibility  residing  in  the  human 
instruments  by  which  this  revelation  is  interpreted  to  the  world. 
Some  see  the  guarantee,  or  at  least  the  indication,  of  infallibility 
mtheconaens\xsotiheChnKh{qucdsemper,ubi^ue, el  ab  omnibus) 
expressed  from  time  to  time  in  general  councils;  others  see 
it  in  the  special  grace  conferred  upon  St  Peter  and  his  successors, 
the  bishops  of  Rome,  as  heads  of  the  Church;  others  again 
see  it  in  the  inspired  Scriptures,  God's  Word.  This  last  was  the 
belief  of  the  Protestant  Reformers,  for  whom  the  Bible  was  in 
matters  of  doctrine  the  ultimate  court  of  appeal.  To  the  trans- 
lation and  interpretation  of  the  Scriptures  men  might  bring  a 
fallible  judgment,  but  this  would  be  assisted  by  the  direct  action 
of  the  Spirit  of  God  in  proportion  to  their  faith .  As  for  infallibility, 
this  was  a  direct  grace  of  God,  given  only  to  the  few.  "  What 
ever  was  perfect  under  the  sun,"  ask  the  translators  of  the 
Authorized  Version  (1611)  in  their  preface,  "where  apostles 
and  apostolick  men,  that  is,  men  endued  with  an  extraordinary 
measure  of  God's  Spirit,  and  privileged  with  the  privilege  of 
infalhbihty,  had  not  their  hand?"  In  modern  Protestantism, 
on  the  other  hand,  the  idea  of  an  infallible  authority  whether 
in  the  Church  or  the  Bible  has  tended  to  disappear,  reiigious 
truths  being  conceived  as  valuable  only  as  they  are  apprehended 
and  made  real  to  the  individual  mind  and  soul  by  the  grace  of 
God,  not  by  reason  of  any  submission  to  an  external  authority. 
(See  also  Inspiration.) 

At  the  present  time,  then,  the  idea  of  infaUibility  in  religious 
matters  is  most  commonly  associated  with  the  claim  of  the 
Roman  CatboUc  Church,  and  more  especially  of  the  pope  person- 
ally as  head  of  that  Church,  to  possess  the  privilege  of  infalli- 
bility, and  it  is  with  the  meaning  and  limits  of  this  claim  that 
the  present  article  deals. 

The  substance  of  the  claim  to  infallibility  made  by  the  Roman 
CathoUc  Church  b  that  the  Church  and  the  pope  cannot  err 


when  solemnly  enunciating,  as  binding  on  all  the  faithful,  a 
decision  on  a  question  of  faith  or  morals.  The  infallibility  of 
the  Church,  thus  limited,  is  a  necessary  outcome  of  the  funda- 
mental conception  of  the  CathoKc  Church  and  its  mis^on. 
Every  society  of  men  must  have  a  supreme  authority,  whether 
individual  or  collective,  empowered  to  give  a  final  decision  in 
the  controversies  which  concern  it.  A  community  whose  mission 
it  is  to  teach  religious  truth,  which  involves  on  the  part  of  its 
members  the  obhgation  of  belief  in  this  truth,  must,  if  it  b  not 
to  fail  of  its  object,  possess  an  authority  capable  of  maintaining 
the  faith  in  its  purity,  and  consequently  capable  of  keeping  it 
free  from  and  condemning  errors.  To  perform  this  function 
without  fear  of  error,  this  authority  must  be  infallible  in  its 
own  sphere.  The  Christian  Church  has  expressly  claimedthis 
infaUibility  tor  its  formal  dogmatic  teaching.  In  the  very 
earliest  centuries  we  find  the  episcopate,  united  in  council, 
drawing  up  symbob  of  faith,  which  every  beUever  was  bound 
to  accept  under  pain  of  exclusion,  condemning  heresies,  and 
casting  out  heretics.  From  Nicaea  and  Chalcedon  to  Florence 
and  Trent,  and  to  the  present  day,  the  Church  has  excluded 
from  her  communion  all  those  who  do  not  profess  her  own  faith, 
i.e.  all  the  religious  truths  which  she  represents  and  imposes 
aa  obligatory.     This  is  infallibility  put  into  practice  by  definite 

The  infallibility  of  the  pope  was  not  defined  untQ  1870  at  the 
Vatican  Council;  this  definition  does  not  constitute,  strictly 
speaking,  a  dogmatic  innovation,  as  if  the  pope  had  not  hitherto 
enjoyed  thb  privilege,  or  as  if  the  Church,  as  a  whole,  had 
admitted  the  contrary;  it  is  the  newly  formulated  definition  of  a 
dogma  which,  like  all  those  defined  by  the  Councib, continued 
to  grow  into  an  ever  more  definite  form,  ripening,  as  it  were,  in 
the  always  living  conmiunity  of  the  Church.  The  exact  formula 
for  the  papal  infallibility  is  given  by  the  Vatican  Council  in  the 
following  terms  (Constit.  Pastor  aetemus,  cap.  iv.);  "  we  teach 
and  define  as  a  divinely  revealed  dogma,  that  the  Roman 
Pontiff,  when  he  speaks  ex  cathedra — i.e.  when,  in  his  character 
as  Pastor  and  Doctor  of  all  Christians,  and  in  virtue  of  his 
supreme  apostoUcauthority,  he  lays  down  that  a  certain  doctrine 
concerning  faith  or  morals  is  binding'upon  the  universal  Church, 
— possesses,  by  the  Divine  assistance  which  was  promised  to 
him  in  the  person  of  the  blessed  Saint  Peter,  that  same  infalli- 
bility with  which  the  Divine  Redeemer  thought  fit  to  endow 
His  Church,  to  define  its  doctrine  with  regard  to  faith  and 
moraU;  and,  consequently,  that  these  definitions  of  the  Roman 
Pontiff  are  irreformable  in  themselves,  and  not  in  consequence 
of  the  consent  of  the  Church."  A  few  notes  will  suffice  to 
elucidate  thb  pronouncement. 

(a)  As  the  Council  expressly  says,  the  infallibility  of  the  pope 
is  not  other  than  that  of  the  Church;  thb  is  a  point  which 
is  too  often  forgotten  or  mbunderstood.  The  pope  enjoys 
it  in  person,  but  solely  qua  head  of  the  Church,  and  as  the 
authorized  organ  of  the  ecclesiastical  body.  For  thb  exercise 
of  the  primacy  as  for  the  others,  we  must  conceive  of  the  pope 
and  the  episcopate  united  to  him  as  a  continuation  of  the 
ApostoUc  College  and  its  head  Peter.  The  head  of  the  College 
possesses  and  exerdses  by  himself  alone  the  same  powers  as  the 
College  which  b  united  with  him;  not  by  delegation  from  his 
colleagues,  but  because  he  b  their  established  chief.  The  pope 
when  teaching  ex  cathedra  acts  as  head  of  the  whole  episcopal 
body  and  of  the  whole  Church. 

(6)  If  the  Divine  constitution  of  the  Church  has  not  changed 
in  its  essential  points  since  our  Lord,  the  mode  of  exerdseof 
the  various  powers  of  its  head  has  varied;  and  that  of  the 
supreme  teaching  power  as  of  the  others.  This  explains  the 
late  date  at  which  the  dogma  was  defined,  and  the  assertion 
that  the  dogma  was  already  contained  In  that  of  the  papal 
primacy  estabUshed  by  our  Lord  himself  in  the  person  of  St 
Peter.  A  certain  dogmatic  development  is  not  denied,  nor  an 
evolution  in  the  direction  of  a  centralization  in  the  hands  of 
the  pope  of  the  exercise  of  his  powers  as  primate;  it  b  merdy 
required  that  this  evolution  should  be  well  understood  and 
considered  as  legitimate. 
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(f)  As  a  mattei  of  fact  the  infallibiKty  of  the  pope,  when 
giving  dedsions  in  his  character  as  head  of  the  Church,  was 
genei^y  admitted  before  tlie  Vatican  Couadl.  The  only 
reservation  nliich  tlie  most  advanced  Gallicana  dared  to  formu- 
late, in  the  tenna  of  the  celebrated  declaratios  of  the  dergy  of 
France  (1682),  had  as  its  object  the  iirefoimable  character  of  the 
pontifical  definitions,  which,  it  was  claimed,  could  only  have 
been  acquired  by  them  through  the  assent  of  the  Church.  Iliis 
doctrine,  rather  political  than  theological,  was  a  survival  of  the 
emxs  which  had  come  into  being  after  the  Great  Schism,  and 
especially  at  the  council  of  Constance;  its  object  was  to  put 
the  Church  above  its  head,  as  the  council  of  Constuice  had  put 
the  ecumenical  council  above  the  pope,  as  though  the  council 
could  be  ecumenical  without  its  head.  In  reality  it  was  Gallican- 
ism  alone  which  was  condemned  at  the  Vatican  Council,  and  it  is 
Gallicanism  which  is  aimed  at  in  the  last  phrase  of  the  definition 
we  have  quoted. 

{d)  Infallibility  is  the  guarantee  against  error,  not  in  all 
matters,  but  only  in  the  matter  of  dogma  and  morality;  every- 
thing else  is  beyond  its  power,  not  only  truths  of  another  order, 
but  even  discipline  and  the  ecclesiastical  laws,  government 
and  adnunistiation,  Sec. 

(e)  Again,  not  all  dogmatic  teachings  of  the  pope  are  under 
the  guarantee  of  infallibility;  neither  his  opinions  as  private 
instructor,  nor  his  official  allocutions,  however  authoritative 
they  may  be,  are  infallible;  it  is  only  his  ex  cathedra  instructioD 
which  is  guaranteed;  this  is  admitted  by  everybody. 

But  when  does  the  pope  speak  ex  cathedra,  and  how  is  it  to  be 
distinguished  when  he  is  exercising  his  infallibility?  As  to  this 
point  there  are  two  schoob,  or  rather  two  tend»ides,  among 
Catholics:  some  extend  the  privilege  of  infallibility  to  all 
official  exercise  of  the  supreme  nagisterium,  and  declare  infallible, 
e.g.  the  papal  encyclicals.'  Others,  while  recognizing  the  supreme 
authority  of  the  papal  magisleriwn  in  matters  of  doctrine,  confine 
the  infallibility  to  those  cases  alone  in  which  the  pope  chooses 
to  make  use  of  it,  and  declares  positively  that  he  is  imposing 
aa  all  the  futhful  the  obligation  of  belidt  in  a  certain  definite 
propoMtion,  under  pain  of  heresy  and  exclusion  from  the  Church; 
they  do  Dot  insist  on  any  spedal  farm,  but  only  require  that  the 
pope  should  dearly  manifest  his  will  to  the  Church.  This  second 
point  of  view,  as  clearly  expounded  by  Mgi  Joseph  Fessler 
(i8i3-i&73),  bishop  of  St  Polten,  who  was  secretary  to  the 
Vatican  Coundl,  in  his  work  Die  wahre  und  die  falscke  Unfehl- 
barkeit-der  F&psU  (French  trans.  La  urate  et  lajausse  infaiilibiliti, 
Paris,  [873),  and  by  Cardinal  Newman  in  his  "  Letter  to  the 
Duke  of  Norfolk,"  is  the  correct  one,  and  this  is  clear  from  the 
fact  that  it  has  never  been  blamed  by  the  ecdesiastical  authority. 
Those,  who  hold  the  latter  opinion  have  been  able  to  assert  that 
since  the  Vatican  Coundl  no  infallible  definition  had  yet  been 
formulated  by  the  popes,  while  recognizing  the  supreme  authority 
of  the  encyclicals  of  Leo  XIII. 

It  is  remarkable  that  the  definition  of  the  infallibility  of  the 
pope  did  not  appear  among  the  projects  (sfhemata)  prepared  for 
the  deUberations  of  the  Vatican  Council  (i86g).  It  doubtless 
arose  from  the  proposed  forms  for  the  definitions  of  the  primacy 
and  the  pontifical  tnagislerium.  The  chapter  on  the  infallibility 
was  only  added  at  the  request  of  the  bishops  and  after  long 
hesitation  on  the  part  of  the  cardinal  presidents.  The  proposed 
form,  first  elaborated  in  the  condliary  commission  de  fide,  was 
the  object  of  long  public  discussions  from  the  50th  general 
congregation  (May  13th,  1870)  to  the  8sth  (July  13th);  the 
constitution  as  a  whole  was  adopted  at  a  public  session,  on  the 
i8th,  of  the  535  bishops  present,  two  only  replied  "  Non  placet "; 
but  about  50  h^d  preferred  not  to  be  present.    The  controversies 

*  It  was  in  this  sense  that  It  was  understood  by  D51Unger,  who 
minted  out  that  the  definition  of  the  dogma  would  commit  the 
Church  to  all  past  official  utterances  of  the  popes,  e.g.  the  Syllabus  of 
1864,  and  therefore  to  a  war  A  oultance  against  modern  dvilization. 
This  view  was  embodied  in  the  circular  note  to  the  Powers,  drawn  up 
by  DQHinger  and  issued  by  the  Bavarian  prime  minister  Prince 
Hohenlohe-Schillingsf first  on  April  9.  1869.  It  was  also  the  view 
.noiversally  taken  by  the  German  goveroments  which  supported  tlie 
KulturkaiMpf  in  a  greater  or  leas  degree. — Ed. 


occasioned  by  this  question  had  started  from  the  very  bcginai&t 
of  the  Council,  and  were  carried  on  with  great  bitterness  on  both 
sides.  The  minority,  among  whom  were  prominent  Cardinals 
Rauscher  and  Schwarzenberg,  Hefde,  bishop  of  Rotterdam  (the 
historian  of  the  councils)  Cardinal  Mathieu,  Mgr  Dupanloup,  Mgr 
Maret,  &c.,  &c.,  did  not  pretend  to  deny  the  papal  infallibility; 
they  pleaded  the  iaopportuneneas  of  the  definition  and  brought 
forward  difficulties  mainly  of  an  historical  order,  in  particular 
the  famous  condemnation  of  Pope  Honorius  by  the  6th  ecume- 
nical council  of  QHistantinople  in  680.  The  majority,  in  which 
Cardinal  Manning  played  a  very  active  part,  took  thdr  stand  oa 
theological  reasons  of  the  strongest  kind;  they  invoked  th^ 
promises  of  Our  Lord  to  St  Peter:  "  Thou  art  Peter,  and  upon 
this  rock  will  I  build  my  Church,  and  the  gates  of  hell  shall  not 
prevail  against  her";  and  again,  "I  have  prayed  for  theei, 
Peter,  that  thy  faith  fail  not;  and  do  thou  in  thy  turn  confirm 
thy  brethren  ";  they  showed  the  popes,  in  the  course  of  the 
ages,  acting  aa  the  guardians  and  judges  of  the  faith,  arousing 
or  welcoming  dogmatic  controversies  and  authoritativdy  settling 
them,  exercising  the  supreme  direction  in  tbe  councils  and 
sanctioning  their  dedsions;  they  explained  that  the  few  historical 
difficulties  did  not  involve  any  dogmatic  defect  in  the  teaching 
of  the  popes;  they  insisted  upon  the  necessity  of  a  supreme 
tribunal  giving  judgment  in  the  name  of  the  whole  of  the 
scattered  Church;  and  finally,  they  considered  that  tbe  defimtiin 
had  beci»ne  opportune  for  the  very  reason  that  under  the 
pretext  of  its  inopportuneness  the  doctrine  itself  was  bdng 
attacked. 

The  definition  once  proclaimed,  controversies  r^idly  ceased; 
the  bishops  who  were  among  the  minority  one  after  the  other 
formulated  their  loyal  adhesion  to  the  Catholic  dogma.  Tbe  last 
to  do  so  in  Germany  was  Hefele,  who  published  the  decrees  of 
the  loth  of  April  1871,  thus  breaking  a  long  friendship  with 
D&Uinger;  in  Austria,  where  the  government  had  thought  good 
to  revive  for  the  occasion  the  royal  placet,  Mgr  Haynald  and 
Mgr  Strossmayer  delayed  tbe  publication,  the  former  till  tbe 
15th  of  September  1871,  the  latter  till  the  36tb  of  December 
187a,  ,In  France  the  adhesion  was  rapid,  and  the  publication 
was  only  delayed  by  some  bishops  in  consequence  of  the 
disastrous  war  with  Prussia.  Though  no  bishops  abandoned 
it,  a  few  priests,  such  as  Father  Hyacinthe  Lpyson,  and  a  few 
scholars  at  the  German  universities  refused  their  adhesion. 
The  most  distinguished  among  the  latter  was  DSUinger,  who 
resisted  aU  the  advances  of  Mgr  Scherr,  archbishop  of  Munich, 
was  excommunicated  on  tbe  rjth  of  April  1871,  and  died  un- 
reconciled, though  without  joining  any  separate  group.  After 
him  must  be  mentioned  Friedrich  of  Munich,  several  professors 
of  Bonn,  and  Reinkens  of  Breslau,  who  was  the  first  bishop  of 
the  "  Old  Catholics."  These  professors  farmed  the  "  Committee 
of  Bonn,"  which  organized  the  new  Church.  It  was  recog- 
nized and  protected  first  in  Bavaria,  thanks  to  tbe  minlsta 
Freiberr  Jobann  von  Lutz,  then  in  Saxony,  Baden,  Wflrt/- 
temberg,  Prussia,  where  it  was  the  pretext  for,  if  not  the 
cause  of,  the  Kulturkampf,  and  finally  in  Switzerland,  especially 
at  Geneva. 

For  the  theological  aspects  of  the  dogma  ot  infallibility,  aee,  arooim 
many  others,  L.  Billot,  S.J.,  D*  EccfcjMi  Chntti  (3  vols.,  Rome,  1898- 
1000);  or  G.  Wilmers,  S.J.,  De  Ckrisli  Ecdesia  (Regensbuig,  1897). 
The  most  accessible  popular  work  is  that  of  Mgr  Fessler  already 
mentioned.  For  the  history  of  the  definition  see  Vatican  Council  ; 
also  Papacy,  Gallicanisu,  Febronianish,  Old  Catholics, &c. 
(A.  Bo.') 

IKFAHT  (Lat  infamia),  public  disgrace  or  loss  of  character. 
Infamy  {infamia)  occupied  a  prominent  place  in  Roman  law, 
and  took  the  form  of  a  censure  on  individuals  pronounced  by  a 
competent  authority  in  the  state,  which  censure  was  the  result 
either  of  certain  actions  which  they  had  committed  or  ot  certain 
modes  of  life  which  tbey  had  pursued.  Such  a  censure  involved 
disqualification  for  certain  rights  both  in  public  and  in  private 
law  (see  A.  H.  J.  Greenidge,  Infamia,  its  Place  in  Roman  Public 
and  PfivaU  Law,  i&gAi-  In  English  law  infamy  attached  to  a 
person  in  consequence  of  conviction  of  some  crime.  The  efiect 
of  infamy  was  to  render  a  person  incompetent  to  give  evidence 
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in  any  legal  proceeding.  Infamy  as  a  cause  of  incompetency 
was  abolished  by  an  act  of  1843  (6  &  7  Vict.  c.  85). 

The  word  "infamous"  is  used  in  a  particular  sense  in  the 
English  Medical  Act  of  1858,  which  provides  that  if  any 
registered  medical  practitioner  is  judged  by  the  General  Medical 
Council,  after  due  inquiry,  to  have  been  guilty  of  infamous 
conduct  in  any  professional  respect,  his  name  may  be  erased 
from  the  Medical  Register.  The  General  Medical  Council  are 
the  sole  judges  of  whether  a  practitioner  has  been  guilty  of 
conduct  infamous  in  a  professional  respect,  and  they  act  in  a 
judicial  capacity,  but  an  accused  person  is  generally  allowed  to 
appear  by  counsel.  Any  action  which  is  regarded  as  disgraceful 
or  dishonourable  by  a  man's  professional  brethren — such,  for 
example,  as  issuing  advertisements  in  order  to  induce  people 
to  consult  him  in  preference  to  other  practitioners — may  be 
found   infamous. 

IHFANCT,  iu  medical  practice,  the  nursing  age,  or  the  period 
during  which  the  child  is  at  the  breast.  As  a  matter  of  conveni- 
ence it  is  usual  to  include  in  it  children  up  to  the  age  of  one  year. 
The  care  of  an  infant  begins  with  the  preparations  necessary 
for  its  birth  and  the  endeavour  to  ensure  that  taking  place  under 
the  best  possible  sanitary  conditions.  On  being  bom  the  normal 
infant  cries  lustily,  drawing  air  into  its  lungs.  As  soon  as  the 
umbilical  cord  which  unites  the  child  to  the  mother  has  ceased 
to  pulsate,  it  is  tied  about  a  in.  from  the  child's  navel  and  is 
divided  above  the  ligature.  The  cord  is  wrapped  in  a  sterilized 
gauze  pad  and  the  dressing  is  not  removed  until  the  seventh 
to  the  tenth  day,  when  the  umbilicus  is  healed. 

The  baby  is  now  a  separate  entity,  and  the  first  event  in  its 
life  is  the  first  bath.  The  room  ready  to  receive  a  new-bom 
infant  should  be  kept  at  a  temperature  of  70°  F,  The  tempera- 
ture of  the  first  bath  should  be  100"  F.  The  child  should  be  well 
supported  in  the  bath  by  the  left  hand  of  the  nurse,  and  care 
should  be  taken  to  avoid  wetting  the  gauze  pad  covering  the 
cord.  In  some  cases  infants  are  covered  with  a  white  substance 
termed  "  vemix  caseosa,"  which  may  be  carefully  removed  by 
a  little  olive  oil.  Sponges  should  never  be  used,  as  they  tend 
to  harbour  bactbria.  A  soft  pad  of  muslin  or  gauze  which  can 
be  boiled  should  take  its  place.  After  the  first  ten  days  94°  F. 
is  the  most  suitable  temperature  for  a  bath.  When  the  baby 
has  been  well  dried  the  skin  may  be  dusted  with  pure  starch 
powder  to  which  a  small  quantity  of  boric  add  has  been  added. 
The  most  important  part  of  the  toilet  of  a  new-bom  infant  is 
the  care  of  the  eyes,  which  should  be  carefidly  cleansed  with 
gauze  dipped  in  warm  water  and  one  drop  of  a  j%  solution  of 
nitrate  of  silver  dropped  into  each  eye.  The  clothes  of  a  newly 
bom  child  should  consist  exclusively  of  woollen  undergarments, 
B  soft  flannel  binder,  which  should  be  tied  on,  being  placed  next 
the  skin,  with  a  long-sleeved  woven  wool  vest  and  over  this  a 
loose  garment  of  fiannel  coming  below  the  feet  and  long  enough 
to  tuck  up.  Diapers  should  be  made  of  soft  absorbent  material 
such  as  well-washed  linen  and  should  be  about  two  yards  square 
and  folded  in  a  three-comered  shape.  An  infant  should  always 
sleep  in  a  bed  or  cot  by  itself.  In  1907,  of  749  deaths  from 
violence  in  England  and  Wales  of  children  under  one  month, 
445  were  due  to  suflocatlon  in  bed  with  adults.  A  healthy 
infant  should  spend  most  of  its  time  asleep  and  should  be  laid 
into  its  cot  immediately  after  feeding. 

The  normal  infant  at  birth  weighs  about  7  tt».  During  the 
two  or  three  days  following  birth  a  slight  decrease  in  weight 
occurs,  usually  5  to  6  oz.  When  nursing  begins  the  child  increases 
in  weight  up  to  the  seventh  day,  when  the  infant  will  have 
regained  its  weight  at  birth.  From  the  second  to  the  fourth 
week  after  birth  (according  to  Camerer)  an  infant  should  gain 
I  oz.  daily  or  i)  to  a  lb  monthly,  from  the  fourth  to  the  sixth 
month  )  to  )  of  an  oz.  daily  or  i  lb  monthly,  from  the  sixth  to  the 
twelfth  month  i  oz.  daily  or  less  than  i  lb  monthly.  At  the 
sixth  month  it  should  be  twice  the  weight  at  birth.  The  average 
weight  at  the  twelfth  month  is  30  to  2t  lb.  The  increase  of 
weight  in  artificially  fed  b  less  regular  than  in  breast-fed  babies. 

Food. — There  is  but  one  proper  food  for  an  infant,  and  that 
is  its  mother's  milk,  unless  when  in  exceptional  circumstances 


the  mother  is  not  allowed  to  ourse  her  child.  Artificially  fed 
children  are  much  more  liable  to  epidemic  diseases.  The  child 
should  be  apphed  to  the  breast  the  first  day  to  induce  the  flow 
of  milk.  The  first  Week  the  child  should  be  fed  at  intervals  of 
two  hours,  the  second  week  eight  to  nine  times,  and  the  fourth 
week  eight  times  at  intervals  of  two  and  a  half  hours.  At  two 
months  the  child  is  being  suckled  six  times  daily  at  intervals 
of  three  hours,  the  last  feed  being  at  ir  f.u.  Where  a  mother 
cannot  nurse  a  child  the  child  must  be  artificially  fed.  Cow's 
milk  must  be  largely  diluted  to  suit  the  new-bom  infant.  Arm- 
strong gives  the  following  table  of  dilution: — 

1st  week,       milk  i  tablespoonful,' water  2  tableepoonfuls 
at  3  months,    „     3i  tableepoonfuls,  ,,3  "1  added 

at  6  months,     „     9  ■.  ..3  "         r    ^'^^ 

at  9  months,    „    13  „  ••     3  "J  sugar. 

Koplik  has  drawn  out  a  table  of  the  amounts  to  be  given  as 
follows: — 

iBt  day       3  feeds  of  10  cc  total    I  oz.  in  34  hours 

2nd  day       8       „         20  cc  „       $i  „ 

3rd  day       8      „        30  cc  (i  oz.)      „      8 
7th  day       9      „        50CC  „      13* 

4th  week     8      „        60  cc  (3  oz.)      „      16  „ 

3  montha     7       „         4  oz.  „      38  „ 

0  months    6      ,,        7  oz.  „      43  „ 

9  months     6       ,.         8}  oz.  „      50  „ 

In  cities  it  is  advisable  that  milt  should  be  either  sterilized 
by  boiling  or  pasteurized,  i.e.  subjected  to  a  form  of  heating 
which,  while  destroying  pathogenic  bacteria,  does  not  alter 
the  taste.  The  milk  in  a  suitable  apparatus  is  subjected  to  a 
temperature  of  65°  C.  (149°  F.)  for  half  an  hour  and  is  then 
rapidly  cooled  to  20°  C.  (68'  F.).  Children  fed  on  pasteurized 
milk  should  be  given  a  teaspoonful  of  fresh  orange  juice  daily 
to  supply  the  missing  acid  and  salts. 

Artificial  feeding  is  given  by  means  of  a  bottle.  In  France 
all  bottles  with  rubber  tuIies  have  been  made  illegal.  They 
are  a  fruitful  source  of  infection,  as  it  is  impossible  to  keep  them 
clean.  The  best  bottle  is  the  boat-shaped  one,  with  a  wide 
mouth  at  one  end,  to  which  is  attached  a  mbber  teat,  while 
the  other  end  has  a  screw  stopper.  This  is  readily  cleansed 
and  a  stream  of  water  can  be  made  to  flow  through  it.  All 
bottle  teats  should  be  boiled  at  least  once  a  day  for  ten  minutes 
with  soda  and  kept  in  a  glass-covered  jar  until  required.  A 
feed  should  be  given  at  the  temperature  of  100°  F. 

At  the  ninth  month  a  cereal  may  be  added  to  the  food.  Before 
that  the  infant  is  unable  to  digest  starchy  foods.  Much  starch 
tends  to  constipation,  and  it  is  rarely  wise  to  give  starchy 
preparations  in  a  proportion  of  more  than  3%  to  children 
under  a  year  old.  A  child  who  is  carefully  fed  in  a  cleanly 
manner  should  not  have  diarrhoea,  and  its  appearance  indicates 
carelessness  somewhere.  The  English  registrar-general's  returns 
for  1906  show  that  in  the  seventy-six  largest  towns  in  England 
and  Wales  14,306  deaths  of  infants  under  one  year  from  diarrhoea 
took  place  in  July,  August  and  September  alone.  These  deaths 
are  largely  preventable;  when  Dr  Budin  of  Paris  established 
his  "  Consultations  de  Nourissons  "  the  infant  mortality  of  Paris 
amounted  to  178  per  1000,  but  at  the  consultation  the  rate 
was  46  per  looo.  At  Varengeville-sur-mer  a  consultation  for 
nurslings  was  instituted  under  Dr  Poupalt  of  Dieppe  in  t904. 
During  the  seven  previous  years  the  infant  mortality  bad  averaged 
145  per  1000.  In  1904-1905  not  one  infant  at  the  consultation 
died,  though  it  was  a  summer  of  extreme  heat,  and  in  t8g8 
when  similar  heat  had  prevailed  the  infant  mortality  was  385 
per  1000.  The  deaths  of  infants  under  one  year  in  England  and 
Wales,  taken  from  the  registrar-general's  returns  for  1907, 
amounted  to  117-62  per  1000  births,  an  alarming  sacrifice  of 
life.  France  has  been  turning  her  attention  to  the  establishment 
of  infant  consultations  on  the  lines  of  Dr  Budin's,  and  similar 
dispensaries  under  the  designation  '*  Gouttes  de  lait  "  have  been 
widely  established  in  that  country;  gratifying  results  in  the 
fall  in  infant  mortality  have  followed.  At  the  F6camp  dispensary 
the  mortahty  from  diarrhoea  has  fallen  to  3-8,  while  that  in 
neighbouring  towns  is  from  50  to  76  per  1000  (Sir  A.  Simpson). 
It  has  been  left  to  private  enterprise  in  England  to  deal  with 
this  problem.    The  St  Pancras  "  School  for  Mothers " 
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established  in  1907  in  north-west  London.  Thougb  started 
by  private  persons  it  was  in  1909  worked  in  connexion  with  the 
Health  Department  of  the  Borough  Council,  but  was  supported 
by  charitable  subscriptions  and  by  a  small  contribution  from 
the  student  mothers.  There  are  classes  foi  mothers  on  the  care 
of  their  health  during  pregnancy,  infant  feeding,  home  nursing, 
cooking  and  needlework.  Poor  mothers  unable  to  contribute 
get  free  dinners  for  three  months  previous  to  the  birth  of  their 
child  and  for  nine  months  after  if  the  child  is  breast-fed.  Two 
doctors  are  in  attendance,  and  mothers  are  encouraged  to  bring 
their  children  fortnightly  to  be  weighed,  and  receive  advice. 
The  average  attendance  is  ninety.  A  baby  is  said  to  have 
"  graduated  "  when  it  is  a  year  old.  An  interesting  development 
in  coimexion  with  the  scheme  is  a  class  for  fathers  at  which  the 
medical  officer  of  health  for  the  district  lectures  on  the  duties 
of  fatherhood.  Similar  schools  for  mothers  are  now  established 
in  Fulham  and  Stepney.  Weighing  centres  have  been  established 
at  Dundee,  Sheffield,  Nottingham,  Birmingham,  Aberdeen, 
Bolton,  Belfast,  and  Newcastle-on-Tyne.  An  infants'  milt  depdt 
has  been  established  at  Finsbury,  and  eSort  is  being  made 
to  establish  milk  laboratories  where  separate  nursing  portions 
of  sterile  milk  could  be  supplied  to  poor  mothers.  The  Walker- 
Gordon  milk  laboratories  in  the  United  States  are  a  step  in  this 
direction. 

The  average  length  of  a  child  at  birth  is  19}  in.  and  during 
the  first  year  the  average  increase  is  7}  in.  A  new-bom  infant 
is  deaf  (Koplik).  This  is  supposed  to  be  due  to  the  blocking 
of  the  eustachian  tubes  with  mucus.  On  the  fourth  day  there 
is  some  evidence  of  hearing,  and  at  the  fifth  week  noises  in  the 
room  disturb  it.  A  healthy  infant  may  be  taken  out  of  doors 
when  a  fortnight  old  in  summer,  after  which  it  should  have  a 
daily  outing,  the  eyes  being  protected  from  the  direct  rays  of 
the  sun.  On  the  second  day  the  eyes  are  sensitive  to  light, 
in  the  second  month  the  infant  notices  colours,  at  the  sixth 
month  it  knows  its  parents,  and  should  be  able  to  hold  its  head 
up.  At  the  sixth  month  the  baby  begins  to  cut  its  temporary 
teeth.  After  their  appearance  they  should  be  cleaned  once  a  day 
by  a  piece  of  gauze  moistened  in  boric  acid  solution.  Attempts 
to  stand  are  made  about  the  tenth  month,  and  walking  begins 
about  the  fourteenth  month.  By  this  time  the  intelligence 
should  be  developed  and  memory  is  observed.  A  child  a  year 
old  should  be  able  to  articulate  a  few  small  words.  With  the 
advent  of  walking  and  speech  the  period  of  infancy  may  be  said 
to  end, 


(H.  L.  HO 

INFANT  (in  early  forms  enfauni,  enfant,  through  the  Fr. 
enfant,  from  Lat.  infans,  in,  not,  a.'oA  fans,  the  present  participle 
of  fori,  to  speak),  a  child;  in  non-legal  use,  a  very  young  child, 
a  baby,  or  one  of  an  age  suitable  to  be  taught  in  an  '  infant 
school ";  in  law,  a  person  under  full  age,  and  therefore 
subject  to  disabihties  not  afiecting  persons  who  have  attained 
full  age. 

This  article  deals  with  "  infants  "  in  the  last  sense;  for  the 
more  general  sense  see  Infancy  and  Child.  The  period  of  full 
age  varies  widely  in  diSerent  systems,  as  do  also  the  disabilities 
attaching  to  nonage  (non-age) .  In  Roman  law,  theage  of  puberty, 
fixed  at  fourteen  for  males  and  twelve  for  females,  was  recognized 
as  a  dividing  line.  Under  that  age  a  child  was  under  the  guardian- 
ship of  a  tutor,  but  several  degrees  of  infancy  were  recognized. 
The  first  was  absolute  infancy;  after  that,  until  the  age  of  seven, 
a  child  was  infantiae  proximus;  and  from  the  eighth  year  to 
puberty  he  was  puberlati  proximus.  An  infant  in  the  last  stage 
could,  with  the  assent  of  his  tutor,  act  so  as  to  bind  himself 
by  stipularions;  in  the  earlier  stages  he  could  not,  although 
binding  sripularions  could  be  made  to  him  in  the  second  stage. 
After  puberty,  until  the  age  of  twenty-five  years,  a  modified 
infancy  was  recognized,  during  which  the  minor's  acts  were  not 
void  altogether,  but  voidable,  and  a  curator  was  appointed 
to  manage  his  aSaiis.    The  difierence  between  the  tutor  and  the 


curator  in  Roman  law  was  marked  by  the  saying  that  the  former 
was  appointed  for  the  care  of  the  person,  the  latter  for  the  estate 
of  the  pupil.  These  principles  apply  only  to  children  who  are 
sui  juris.  The  palria  pokslas,  so  long  as  it  lasts,  gives  to  the 
father  the  complete  control  of  the  son's  actions.  The  right 
of  the  father  to  appoint  tutors  to  his  children  by  will  (tesUi' 
menlarii)  was  recognized  by  ..the  Twelve  Tables,  as  was  also 
the  tutorship  of  the  agnati  (or  legal  as  distinct  from  natural 
relations)  in  default  of  such  an  appointment.  Tutors  who  held 
office  in  virtue  of  a  general  law  were  called  legitimi.  Besides 
and  in  default  of  these,  tutors  dativi  were  appointed  by  the 
magistrates.  These  terms  are  still  used  in  much  the  same  sense 
in  modem  systems  founded  on  the  Roman  law,  as  miay  be  seen 
in  the  case  of  Scotland,  noticed  below. 

By  the  law  of  England  full  age  is  twenty-one,  and  all  minors 
ahke  are  subject  to  incapacities.  The  period  of  twenty-one 
years  is  regarded  as  complete  at  the  beginning  of  the  day  before 
the  birthday:  for  example,  an  infant  bora  on  the  first  day  of 
January  attains  his  majority  at  the  first  moment  of  the  31st  of 
December.  The  incapacity  of  an  infant  is  designed  for  his  own 
protection,  and  its  general  effect  is  to  prevent  bim  from  binding 
himself  absolutely  by  obligations.  Of  the  contracts  of  an  infant 
which  are  binding  ab  iniiio,  the  most  important  are  those 
relating  to  "  necessaries."  By  the  Sale  of  Goods  Act  1893, 
an  infant  liable  on  a  contract  for  necessaries  can  be  sued  only 
for  a  reasonable  price,  not  necessarily  the  price  be  agreed  to 
pay.  The  sanie  statute  declares  "  necessaries  "  to  mean  "  goods 
suitable  to  the  condidon  in  life  of  the  infant,  and  to  bis  actual 
requirements  at  the  time  of  the  sale  and  delivery."  In  the  case 
of  goods  having  a  market  price,  the  market  price  is  reasonable. 
In  ail  other  caries  the  question  is  one  of  fact  for  the  jury.  The 
protection  of  infants  extends  somerimes  to  transactions  com- 
pleted after  fidl  age;  the  rehef  of  heirs  who  have  been  induced 
to  barter  away  their  expectations  is  an  example.  "  Catching 
bargains,"  as  they  are  called,  throw  on  the  persons  claiming 
the  benefit  of  them  the  burden  of  proving  their  substantial 
righteousness. 

At  common  law  a  bargain  made  by  an  infant  might  be  ratified 
by  him  after  full  age,  and  would  then  become  binding.  Lord 
Tenterden's  act  required  the  ratification  to  be  in  writing.  But 
now,  by  the  Infants'  Relief  Act  1874,  "  all  contracts  entered  into 
by  infants  for  the  repayment  of  money  lent  01  to  be  lent,  or  for 
goods  supphed  or  to  be  suppHed  (other  tbpri  contracts  for.  neces- 
saries), and  all  accounts  stated,  shall  be  absolutely  void,"  and 
"  no  action  shall  be  brought  whereby  to  charge  any  person  upon 
any  promise  made  after  full  age  to  pay  any  debt  contracted 
during  infancy,  or  upon  any  ratification  made  after  full  age  of 
any  promise  or  contract  made  during  infancy,  whether  there  shall 
or  shall  not  be  any  new  consideration  for  such  promise  or  ratifica- 
rion  after  full  age."  For  some  years  after  the  passage  of  this 
statute  highly  conflicting  views  were  held  as  to  the  meaning  of  the 
part  of  section  2  whereby  it  was  enacted  that "  no  action  shall  be 
brought  whereby  to  charge  any  person  .  .  ,  upon  any  ratifica- 
tion made  after  full  age  of  any  promise  or  contract  made 
during  infancy."  Some  authorities  were  of  opinion  that  the 
section  only  applied  to  the  three  classes  of  contract  made  void  by 
the  previous  section,  viz.  for  goods  supplied,  money  lent  and  on 
account  stated.  Others  thought  the  efiect  to  be  that  no  contract, 
except  for  necessaries,  made  during  infancy  could  be  enforced 
after  the  infant  came  to  full  age.  After  several  confficting 
decisions  it  has  been  settled  that  both  these  views  were  wrong. 
Of  the  infant's  contracts  voidable  at  common  law  there  were  two 
kinds.  The  first  kind  became  void  at  full  age,  unless  expressly 
ratified.  The  second  kind  were  valid,  unless  repudiated  within  a 
reasonable  time  after  full  age  was  attained  by  the  infant.  The 
Infants'  Rehef  Act  (secdon  2)  strikes  only  at  the  first  class  and 
leaves  the  second  untouched.  Thus  a  promise  of  marriage  made 
during  infancy  cannot  be  ratified  so  as  to  become  acdonable; 
but  an  infant's  marriage  settlement,  being  of  the  second  class,  is 
valid,  unless  it  is  repudiated  within  a  reasonable  dme  after  the 
infant  attains  full  age.  What  is  a  reasonable  time  depends  on 
all  the  circumstances  of  the  case.    In  a  case  decided  in  1893  a 
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settlement  made  by  a  female  Infant  was  allowed  to  be  repudiated 
thirty  years  after  she  attained  full  age,  but  the  circumstances 
were  exceptional.  A  contract  of  marriage  may  be  lawfully  made 
by  p;rson9  under  age.  Marriageable  age  is  fourteen  in  males  and 
twelve  in  females.  So,  generally,  an  infant  may  bind  himself  by 
contract  of  apprenticeship  or  service.  Since  the  passing  of  the 
Wills  Act,  an  infant,  except  he  be  a  soldier  in  actual  military 
service  or  a  seaman  at  sea,  is  unable  to  make  a  will.  Infancy  is 
in  general  a  disqualification  for  public  offices  and  professions,  e.g. 
to  be  a  member  of  parliament  or  an  elector,  a  mayor  or  burgess, 
a  priest  or  deacon,  a  barrister  or  solicitor,  &c. 

Before  1886  the  custody  of  an  infant  belonged  in  the  first  place, 
and  against  all  other  persons,  to  the  father,  who  was  said  to  be 
"  the  guardian  of  his  children  by  nature  and  nurture  ";  and  the 
father  might  by  deed  or  will  dispose  of  the  custody  or  tuition  of 
his  children  until  the  age  of  twenty-one. 

The  Guardianship  of  Infants  Act  18S6  placed  the  mother 
almost  on  the  same  footing  as  the  father  as  to  guardianship  of 
infants.  On  the  death  of  thefather  the  mother  becomes  guardian 
under  the  statute,  either  alone  when  no  guardian  has  been  ap- 
pointed by  the  father,  or  jointly  with  any  guardian  appointed 
by  him  under  12  Chas.  II.  c.  24,  A  change  of  the  law  even 
more  important  is  that  whereby  the  mother  may  by  deed 
or  will  appoint  a  guardian  or  guardians  of  her  infant  children 
to  act  after  her  death.  If  the  father  survives  the  mother,  the 
mother's  guardian  can  only  act  if  it  be  shown  to  the  satisfaction 
of  the  court  that  the  fatber  is  unfitted  to  be  the  sole  guardian. 
On  the  death  of  the  father,  the  guardian  so  appointed  by  the 
mother  acts  jointly  with  any  guardian  appointed  by  the  father. 
The  Guardianship  of  Infants  Act  1886  also  gives  power  to  the 
high  court  and  to  county  courts  to  make  orders,  upon  the 
application  of  the  mother,  regarding  the  custody  of  an  infant, 
and  the  tight  of  access  thereto  of  either  parent.  The  court  must 
take  into  consideration  "  the  welfare  of  the  infant,  and  .  ,  .  the 
conduct  of  the  parents,  and  ...  the  wishes  as  weU  of  the  mother 
as  of  the  father."  The  same  statute  also  empowers  the  high 
court  of  justice,  "  on  being  satisfied  that  it  is  for  the  welfare  of 
the  infant,"  to  "  remove  from  his  ofiice  any  testamentary 
guardian  or  any  guardian  appointed  or  acting  by  virtue  of  this 
act,"  and  also  to  appoint  another  in  place  of  the  guardian  so 
removed. 

Hie  same  statute  gives  power  to  a  court  sitting  in  divorce 
practically'  to  take  away  from  a  parent  guilty  of  a  matrimonial 
oSence  all  rights  of  guardianship.  When  a  decree  for  judicial 
separation  or  divorce  is  pronounced,  the  court  pronouncing  it 
may  at  the  same  time  declare  the  parent  found  guilty  of  mis- 
conduct to  be  unfit  to  have  the  custody  of  the  children  of  the 
marriage.  "  In  such  case  the  parent  so  declared  to  be  unfit  shall 
not,  upon  the  death  of  the  other  parent,  be  entitled  as  of  right 
to  the  custody  or  guardianship  of  such  children."  The  court 
exercises  this  power  very  sparingly.  When  the  declaration  of 
unfitness  is  made,  the  practical  effect  is  to  give  to  the  innocent 
parent  the  sole  guardianship,  as  well  as  power  to  appoint  a 
testamentary  guardian  to  the  exclusion  of  the  guilty  parent. 

Another  radical  change  has  been  made  in  the  rights  of  parents 
as  to  guardianship  of  their  children.  In  consequence  of  several 
cases  where,  after  children  had  been  rescued  by  philanthropic 
persons  from  squalid  homes  and  improper  surroundings,  the 
courts  had  felt  bound  by  law  to  redeliver  them  to  their  parents, 
the  Custody  of  Children  Act  1891  was  passed.  It  provides  that 
when  the  parent  of  a  child  applies  to  the  court  for  a  writ  or  order 
for  the  production  of  the  cldld,  and  the  court  is  of  opinion  that 
the  parent  has  abandoned  or  deserted  the  child,  or  that  he  has 
otherwise  so  conducted  himself  that  the  court  should  refuse  to 
enforce  bis  right  to  the  custody  of  the  child,  the  court  may,  in  its 
discretion,  decline  to  issue  the  writ  or  make  the  order.  If  the 
child,  inrespectofwhom  the  application  is  made, is  being  brought 
up  by  another  person  ("  person  "  includes  "  school  or  institu- 
tion "),  or  is  being  boarded  out  by  poor-law  guardians,  the  court 
may,  if  it  orders  the  child  to  be  given  up  to  the  parent,  further 
order  the  parent  to  pay  all  or  part  of  the  cost  incurred  by  such 
person  or  guardians  In  bringing  up  the  child. 


A  parent  who  has  abandoned  or  deserted  his  child  is,  prima 
facie,  unfit  to  have  the  custody  of  the  child.  And  before  the 
court  can  make  an  order  giving  him  the  custody,  the  onus  lies  on 
him  to  prove  that  he  is  fit.  The  same  rule  applies  where  the  child 
has  been  allowed  by  the  parent  "  to  be  brought  up  by  another 
person  at  that  person's  expense,  or  by  the  guardians  of  a  poor- 
law  union,  for  such  a  length  of  time  and  under  such  circumstances 
as  to  satbfy  the  court  that  the  parent  was  unmindful  of  his 
parental  duties." 

The  4th  section  of  the  Custody  of  Children  Act  1891  preserves 
the  right  of  the  parent  to  control  the  rehgious  training  of  the 
infant.  The  father,  however  unfit  he  may  be  to  have  the  custody 
of  his  child,  has  the  legal  right  to  require  the  child  to  be  brought 
up  in  his  own  religion.  If  the  father  is  dead,  and  has  left  no 
directions  on  the  point,  the  mother  may  assert  a  similar  right. 
But  the  court  may  consult  the  wishes  of  the  child;  and  when 
an  infant  has  been  allowed  by  the  father  to  grow  up  in  a  faith 
di&erent  from  his  own,  the  court  will  not,  as  a  rule,  order  any 
changeinthecharacter  of  religious  instruction.  This  is  especially 
the  case  where  the  infant  appears  to  be  settled  in  his  convictions. 

In  the  same  direction  as  the  Custody  of  Children  Act  i8gi 
is  the  Children  Act  1908,  whereby  considerable  powers  have 
been  conferred  on  courts  of  summary  jurisdiction  (see  Childken, 
Law  Relating  to). 

There  is  not  at  common  law  any  corresponding  obligation 
on  the  part  of  either  parent  to  maintain  or  educate  the  children. 
The  legal  duties  of  parents  in  this  respect  are  only  those  created 
by  the  poor  laws,  the  Education  Acts  and  the  Children  Act  1908. 

An  infant  is  liable  to  a  civil  action  for  torts  and  wrongful 
acts  committed  by  him.  But,  aa  it  is  possible  so  to  shape  the 
pleadings  as  to  make  what  is  in  substance  a  right  arising  out 
of  contract  take  the  form  of  a  right  arising  from  dvil  injury, 
care  is  taken  that  an  infant  in  such  a  case  shall  not  be  held 
liable.  With  respect  to  crime,  mere  infancy  is  not  a  defence,  but 
a  child  under  seven  years  of  age  is  presumed  to  be  incapable 
of  committing  a  crime,  and  between  seven  and  fourteen  his 
capacity  requires  to  be  afBimatively  proved.  After  fourteen  an 
infant  is  doli  capax. 

The  law  of  Scotland  follows  the  leading  principles  of  the  Roman 
law.  The  period  of  minority  (which  ends  at  twenty-one)  is  divided 
into  two  stages,  that  of  absolute  incapacity  (until  the  age  of  fourteen 
in  males,  and  twelve  in  females),  during  which  the  minor  is  in 
pupilarity,  and  that  of  partial  incapacity  (between  fourteen  and 
twenty-one),  during  which  he  is  under  curators.  The  guardians 
(or  tutors)  of  the  pupil  are  either  tutors- nominate  (appointed  by  the 
father  in  his  will)  1  tutors-at-law  (being  the  next  male  ^nate  of 
twenty-five  years  of  age),  in  default  of  t utora- nominate ;  or  tutors- 
dative,  appomted  by  royal  warrant  in  default  of  the  other  two.  No 
act  done  by  the  pupil,  or  action  raised  in  his  name,  has  any  effect 
without  the  interposidon  of  a  guardian.  After  fourteen,  all  acta 
done  by  a  minor  having  curators  are  void  without  their  concurrence, 
Every  deed  in  nonage,  whether  during  pupilarity  or  minority,  and 
whether  authorized  or  not  by  tutors  or  curators,  is  liable  to  reduc- 
tion on  proof  of  "  lesion,"  i.e.  of  material  injurj',  due  to  the  fact  of 
nonage,  either  through  the  weakness  of  the  minor  himself  or  the 
imprudence  or  negligence  of  his  curators.  Damage  in  fact  arising 
on  a  contract  in  itself  iust  and  reasonable  would  not  be  lesion  en- 
titling to  restitution.  Deeds  in  nonage,  other  than  those  which  are 
absolutely  null  ab  inilio,  must  be  challenged  within  the  guadritnnium 
utile,  or  four  years  after  majority. 

The  Guardianship  of  Infants  Act  1886,  the  Custody  of  Children 
Act  iSgi  and  the  Children  Act  1908,  mentioned  above,  all  apply  to 
Scotland. 

In  the  United  States,  the  principles  of  the  English  common  law 
aa  to  infancy  prevail,  generally  the  most  conspicuous  variations 
being  those  affecting  the  age  at  which  women  attain  majority. 
In  many  states  this  is  fixed  at  e^hteen.  There  is  some  diversity 
of  practice  as  to  the  age  at  which  a  person  can  make  a  will^f  real 
or  personal  estate. 

INFANTE  (Spanish  and  Portuguese  form  of  T.At.  tnfans,  young 
child),  a  title  of  the  sons  of  the  sovereign  of  Spain  and  Portugal, 
the  corresponding  infanta  being  given  to  the  daughters.  The 
title  is  not  borne  by  the  eldest  son  of  the  king  of  Spain,  who  is 
prince  of  Asturias,  II  principe  de  Asturias,  Until  the  severance 
of  Brazil  from  the  Portuguese  monarchy,  the  eldest  son  was 
prince  of  Brazil.  While  a  son  or  daughter  of  the  sovereign  of 
Spain  is  by  right  infante  or  infanta  of  Spain,  the  title,  alone,  is 
granted  to  other  members  of  the  blood  royal  by  the  sovereign. 
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IMFAMTICIDB,  the  IcDlinR  of  a  newly-born  child  or  of  the 
m»tureil  foeluit.  When  priicliMd  by  civilized  peoples  the  subject 
id  infanticide  aincerni  the  criminologist  and  the  jurist;  but  its 
im|KirtMicc  in  anthropology,  u  it  involves  a  widespread  practice 
nauMg  primitive  or  savage  nations,  requires  more  detailed 
attention.  J.  F.  Mclennan  {StwiUs  in  Ancient  Hiitory,  pp.  75 
et  M-q.)  lUiUceKls  that  the  practice  of  female  infanticide  was  once 
universal,  and  that  fn  it  it  to  be  found  the  origin  of  exogamy. 
Much  evidence,  however,  has  been  adduced  against  this  hypothesis 
by  Herbert  tii«neer  and  Ifdward  Westermarclc.  Infanticide, 
lH)th  of  tnalcD  and  fcmalci,  is  far  less  widespread  among  savage 
ruj:es  than  McLennan  supjwsed.  It  certainly  is  common  in  many 
lands,  and  mure  females  are  killed  than  males;  but  among 
many  Gerce  and  savage  peoples  it  is  almost  unknown.  Thus 
among  the  Tuikl,  Ahts,  Western  Eskimo  and  the  Botocudos 
new-burn  children  arc  killed  now  and  then,  If  they  are  weak 
tnd  dofurmeil,  or  for  tome  other  reason  (luch  as  the  superstition 
ittacblng  to  birth  of  twins)  but  without  distinction  of  sex. 
Among  the  Dakota  Indians  and  Crcet  female  infanticide  is  rare. 
The  Ulackluot  Indiana  believe  that  a  woman  guilty  of  such  an 
tct  win  never  reach  "  the  Happy  Mountain  "  after  death,  but 
wilt  hover  round  the  Kcne  of  her  misdeed  with  branches  of 
trees  tied  to  her  legs.  The  Aleutians  hold  that  chUd-murdcr 
brlngt  mltforlune  on  the  whole  village.  Among  the  Abiponea 
It  li  common,  but  the  boys  are  usually  the  victims,  because  it  is 
cuitomary  to  buy  a  wife  for  a  ton,  whereas  a  grown  daughter  will 
ftlwuyt  command  a  price.  In  Africa,  where  a  warm  climate  and 
abundance  of  food  simplify  the  problem  of  existence,  the  crime 
b  not  common.  Ik-rr  Valdau  relates  that  a  Bakundu  woman, 
accused  of  it,  wuKcondcmned  to  death.  In  Samoa,  in  the  Mitchell 
vid  I  Icrvcy  Ishtnils,  and  In  parts  of  New  Guinea,  it  was  unheard 
o(;  while  among  the  i-annibals,  the  Solomon  Islanders,  it  occurred 
rarrly.  A  theory  hat  been  advanced  by  L.  Fison  (Kamitaroi 
(uui  Kurnni,  iHHo]  that  female  infanticide  is  far  less  common 
among  the  lower  uivngct  than  among  the  more  advanced  tribes. 
Among  some  of  I  ho  most  dcgrodcd  of  human  beings,  such  as 
Uw  Yahgans  of  'I'ierra  del  t'uego,  the  crime  was  unknown, 
except  when  committed  by  the  mother "  from  jealousy  or  hatred 
of  hoT  huslmnd  or  because  of  desertion  and  wretchedness." 
It  la  tuid  that  certain  Callfomian  Indians  were  never  guilty 
of  child-murder  before  the  arrival  of  the  whites;  while  Wm. 
Ellit  (Polynfsiiin  Krseiinhrs,  i.  140)  thinks  It  most  probable 
that  the  i'u»lom  was  less  prevalent  in  earlier  than  later  Polynesian 
history.  The  weight  of  evidence  tends  to  support  Darwin's 
thetiry  that  during  the  earliest  period  of  human  development 
man  did  not  hwie  that  strong  instinct,  the  love  of  his  young,  and 
CDnatHiurntly  did  not  practice  infanticide;  thot,  in  short,  the 
crime  is  not  characteristic  of  primitive  races. 

Infanliolde  maybe  said  to  arise  from  four  reasons.  It  may  be 
(Oanttcl  uf  callous  brutaUly  or  to  satisfy  cannibalistic  cravings. 
A  Fuegmn.  l>«rwin  relates,  dashed  his  child's  brains  out  for 
U|wetling  a  basket  of  fish.  An  Australian,  seeing  his  infant  son 
ill,  killed,  nmsteil  and  ate  him.  In  some  parts  of  Africa  the 
ntniws  bail  )ion-iru|ts  with  their  own  children.  Some  South 
American  Indians,  such  as  the  Moxus,  abandon  or  kill  them 
wilhitul  rt^auui  white  African  and  Polynesian  cannibals  eat 
them  witthint  the  excuse  of  the  perio<lic  (amines  which  made 
the  l^tsiuanians  Trjinitl  the  birth  of  a  child  as  a  piece  of  good 
(urtune. 

i.  Ot  iitfantlciile  moy  be  the  result  of  the  struggle  for  existence, 
'ttms  in  IVIynesia.  while  the  climate  ensures  food  in  plenty, 
the  R-littive  amallnesi  ttf  the  islands  imposed  the  custom  on  all 
families  wiihuuldisiiueiion.  lnthella^\-aiianlslandsallchildren, 
after  the  thii\t  or  fourth,  were  strai^U'd  or  buried  ali\'e.  At 
Uhiti  fathers  had  the  right  (.and  usetl  it^  of  killing  their  newly- 
bwtt  chtKttvn  by  suffocation.  The  chiefs  «-ere  obliged  by  custom 
tw  kiU  «U  their  daughters.  The  ».Kiety  of  the  .'\reois,  famous 
in  the  StKieiy  Islamts.  imp*w«J  infanticide  upon  the  ^nuuen 
membera  by  oath.  In  •.■ther  i&lands  all  girlMrhildren  were  spared. 
bill  onl.v  lw<,k  Uns  in  each  farail.v  vvre  nNirrd.  The  difficulties 
«it  suvkliu)!  parity  exikldin  the  custom  of  killing  twins.  For  the 
MOM  ratmu)  the  Eskimo  and  Red  Indians  used  to  bury  the 


infant  with  the  nutber  who  died  in  child-birth.  Among  warrior 
and  hunter  tribes,  where  women  could  not  act  as  beasts  of  burden 
as  in  agricultural  communities,  and  where  a  large  numlier  of 
girU  were  likely  to  attract  the  hostile  attentions  of  neighbouring 
tril>esmen,  girl-babies  were  murdered.  Arabs,  io  ancient  times, 
buried  alive  the  majority  of  female  children.  In  many  lands 
infanticide  was  regarded  as  a  meritorious  act  on  the  part  of  a 
parent,  done,  as  a  precaution  against  famine,  in  the  interests 
of  the  tril>e.  In  other  parts  of  the  world,  infanridde  results 
from  customa  which  impose  heavy  burdens  on  child^rearing. 
Of  these  artificial  hardstiips  the  best  example  is  afforded  by 
India.  There  the  practice,  though  forbidden  by  both  the  Vedas 
and  the  Koran,  prevailed  among  the  Rajputs  and  certain 
aboriginal  tribes.  Among  the  aristocratic  Rajputs,  it  was  thought 
dishonourable  that  a  giri  should  remain  unmarried.  Moreover, 
a  girl  may  not  marry  below  her  caste;  she  ought  to  marry  her 
superior,  or  at  least  her  equal.  This  reasoning  was  most  powerful 
with  the  highest  castes,  in  which  the  disproportion  of  the  sexes 
was  painfully  apparent.  But,  assuming  marriage  to  be  possible, 
it  was  ruinously  expensive  to  the  bride's  father,  the  cost  in 
the  case  of  some  rajahs  having  been  known  to  exceed  £100,000. 
To  avoid  all  this,  the  Rajput  killed  a  proportion  of  his  daughters — 
sometimes  in  a  very  singular  way.  A  pill  of  totiacco  and  bhang 
might  be  given  to  the  new-born  child;  or  it  was  drowned  in 
milk;'  or  the  mother's  breast  was  smeared  with  opium  or  the 
juice  of  the  poisonous  dalura.  A  common  method  was  to  cover 
the  child's  mouth  with  a  plaster  of  cow-dung,  before  it  drew 
breath.  Infanticide  was  also  practised  to  a  small  extent  by 
some  sects  of  the  atporiginal  Khonds  and  by  the  poorer  hill- tribes 
of  the  Himalayas.  Where  infanticide  occurs  in  India,  though 
it  really  rests  on  the  economic  facts  stated,  there  is  usually  some 
poetical  tradition  of  its  origin.  Infanticide  from  moUves  of 
prudence  was  common  among  some  American  Indian  tribes 
of  the  northwest,  with  whom  the  "  potlatch  "  was  an  essential 
part  of  their  daughter's  marriage  ceremonies. 

3.  Or  infanticide  may  be  in  the  nature  of  a  religious  observance. 
The  gods  must  be  appeased  with  blood,  and  it  is  t>elieved  that  no 
sacrifice  can  be  so  pleasing  to  them  as  the  child  of  the  worshipper. 
Such  were  the  motives  impelling  parents  to  the  burning  of  children 
in  the  warship  of  Moloch.  In  India  children  were  thrown  into 
the  sacred  river  Ganges,  and  adoration  paid  to  the  alligators  who 
fed  on  them.  Where  the  custom  prevails  as  a  sacrifice  the  male 
child  is  usually  the  victim. 

4.  Or,  finally,  infanticide  may  have  a  social  or  political  reason. 
Thus  at  Sparta  (and  in  other  places  in  early  Greek  and  Roman 
history)  weakly  or  deformed  children  were  killed  by  order  of 
the  state,  a  custom  approved  in  the  ideal  systems  of  Aristotle 
and  Plato,  and  still  observed  among  the  Eskimo  and  the 
Kamchaddes. 
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History  of  Umman  Marriage  (1894);  Browne,  Injantidde:  Its 
Origin,  Progrtss  and  Supprtssion  (London.  1857);  Lord  Avcbuty, 
PrAiitoric  Times  (1900),  and  Origin  of  Civiiisatton  (1902). 

Xtnc. — The  crime  of  infanticide  among  civilized  nations  is 
still  frequent.  It  is  however  due  in  most  cases  to  abnormal 
causes,  such  as  a  sudden  access  of  insanity,  pri\-ation,  unreason- 
ing dislike  to  the  child,  &c.  It  is  most  closely  connected  with 
illegitimacy  in  the  class  of  farm  and  domesdc  servants,  the  more 
common  motiv-e  being  the  terror  of  the  mother  of  incurring 
the  disgrace  with  which  sodeiy  ii-isits  the  more  venial  offence. 
Often,  however,  it  is  inspired  by  no  better  moUve  than  the  wish 
to  escape  the  burden  of  the  child's  su[q>ort.  The  granting  of 
affiliation  orders  thus  tends  to  save  the  lives  of  many  children, 
though  it  prondes  a  motive  for  the  paramour  sometimes  to 
share  in  the  crime.  The  laws  of  the  Eunqtean  states  differ 
widely  on  this  subject — some  of  them  treating  infanticide 
as  a  ^tecial  dime,  otba:s  regarding  it  merely  as  a  case  of  muidci 

■  la  Baluchntan.  wbece  childicn  ai«  often  drowned  in  buOl,  d^re 
na  eupbemisttc  pro\'«rtt:  "  The  Ud>-'s daughter  ctied  driakiag  milk." 
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of  unusually  diMcult  proof.  la  the  law  of  England  infanticide 
is  murder  or  manslaughter  according  to  the  presence  or  absence 
of  deliberation.  The  infant  must  be  a  human  being  in  the  legal 
sense;  and  "  a  child  becomes  a  human  being  when  it  has  com- 
pletely proceeded  in  a  living  state  from  the  body  of  its  mother, 
whether  it  has  breathed  or  not,  and  whether  it  has  an  independent 
circulation  or  not,  and  whether  the  navel-stiing  is  severed 
or  not;  and  the  killing  of  such  a  child  is  homicide  when  it  dies 
after  birth  in  consequence  of  injuries  received  before,  during 
or  after  birth,"  A  child  in  the  womb  or  in  the  act  of  birth, 
though  it  may  have  breathed,  is  therefore  not  a  human  being, 
the  killing  of  which  amounts  to  homicide.  The  older  law  of 
child  murder  under  a  statute  of  James  I.  consisted  of  cruel 
presumptions  against  the  mother,  and  it  was  not  till  1803  that 
trials  for  that  offence  were  placed  under  the  ordinary  rules  of 
evidence.  The  crown  now  takes  upon  itself  the  onus  of  proving 
in  every  case  that  the  child  has  been  alive.  This  is  often  a 
matter  of  difGculty,  and  hence  a  frequent  alternative  charge  is 
that  of  concealment  of  birth  (see  Birth),  or  concealment  of 
pregnancy  in  Scotland.  It  is  the  opinion  of  the  most  eminent 
of  British  medical  jurists  that  this  presumption  has  tended  to 
increase  infanticide.  Apart  from  this,  the  technical  definition 
of  human  life  has  excited  a  good  deal  of  comment  and  some 
indignation.  The  definition  allows  many  wicked  acts  to  go 
unpunished.  The  expericuce  of  assizes  in  England  shows  that 
many  children  are  killed  when  it  is  impossible  to  prove  that  they 
were  wholly  born.  The  distinction  taken  by  the  law  was 
probably  comprehended  by  the  minds  of  the  class  to  which  most 
of  the  unhappy  mothers  belong.  Partly  to  meet  this  complaint 
it  was  suggested  to  the  Royal  Commission  of  1866  that  killing 
during  birth,  or  within  seven  days  thereafter,  should  be  an 
offence  punishable  with  penal  servitude.  The  second  complaint 
is  of  an  apposite  character— partly  that  infanticide  by  mothers 
ia  not  a  fit  subjett  for  capital  punishment,  and  partly  that, 
whatever  be  the  intrinsic  character  of  the  act,  juries  will  not 
convict  or  the  executive  will  not  carry  out  the  sentence.  Eatl 
Russell  gave  expression  to  this  feeling  when  he  proposed  that  no 
capital  sentence  should  be  pronounced  upon  mothers  for  the 
killing  of  children  within  six  months  after  birth.  When  there 
has  been  a  verdict  of  murder,  sentence  of  death  must  be  passed, 
but  the  practice  of  the  Home  Office,  as  laid  down  in  1908,  is 
invariably  to  commute  the  death  sentence  to  penal  servitude 
for  hfe.  The  circumstances  of  the  case  and  the  disposition  and 
general  progress  of  the  prisoners  under  discipline  in  a  convict 
prison  are  then  determining  factors  in  the  length  of  subsequent 
detention,  which  rarely  exceeds  three  years.  After  release, 
the  prisoner's  further  progress  is  carefully  watched,  and  if  it  is 
seen  to  be  to  her  advantage  the  conditions  of  her  release  are 
cancelled  and  she  is  restored  to  complete  freedom. 

In  India  measures  against  the  practice  were  begun  towards 
the  end  of  the  18th  century  by  Jonathan  Duncan  and  Major 
Walker.  They  were  continued  by  a  series  of  able  and  earnest 
officers  during  the  igth  century.  One  of  its  chief  events, 
representing  many  minor  occurrences,  was  the  Amntsar  durbar  of 
1853,  which  was  arratiged  by  Lord  Lawrence.  At  that  meeting 
the  chiefs  residing  in  the  Punjab  and,  the  trans-Sutlej  states 
^gned  an  agreement  engaging  to  expel  from  caste  every  one  who 
committed  infanticide,  to  adopt  fixed  and  moderate  rates  of 
marriage  expenses,  and  to  exclude  from  these  ceremonies  the 
minstrels  and  beggars  who  had  so  greatly  swollen  the  expense. 
According  to  the  present  law,  if  the  female  children  fall  below 
a  certain  percentage  in  any  tract  or  among  any  tribe  in  northern 
India  where  infanticide  formerly  prevailed,  the  suspected 
village  is  placed  under  police  supervision,  the  cost  being  charged 
to  the  locahty.  By  tJiese  measures,  together  with  a  strictly 
enforced  system  of  reporting  births  and  deaths,  infanticide 
has  been  almost  trampled  out;  although  some  of  the  R&jput 
clans  keep  their  female  offspring  suspiciously  close  to  the  lowest 
average  which  secures  them  from  surveillance. 

It  is  difficult  to  say  to  what  extent  infanticide  prevails  in  the 
Unlted_  Kingdom.  At  one  time  a  large  number  of  children 
were  murdered  in  England  for  the  purpose  of  obtaining  the 


burial  money  from  a  benefit  dub,'  but  protection  against  this 
risk  has  been  provided  for  by  the  Friendly  Societies  Act  1896, 
and  the  Collecting  Societies  Act  1896.  The  neglect  or  killing 
of  nurse-children  is  treated  under  Baby-^akhing,  and  Cbudsen, 
Law  Relating  to. 

In  the  United  States,  the  elements  of  thisofieace  are  practically 
the  same  as  in  England.  The  wilful  killing  of  an  unborn  child 
is  not  manslaughter  imless  made  so  by  statute.  To  constitute 
manslaughter  under  Laws  N.Y.  1869,  ch.  631,  by  attempts  to 
produce  miscarriage,  the  "  quickening  "  of  the  child  must  be 
averred  and  proved  (Evans  v.  People,  49  New  York  Rep.  86; 
see  also  Wallace  v.  State,  7  Texas  app.  570). 

INFAMTRY,  the  collective  name  of  soldiers  who  march  and 
fight  on  foot  and  are  armed  with  hand-weapotis.  The  word  is 
derived  ultimately  from  Lat.  infqns,  infant,  but  it  is  not  dear 
how  the  word  came  to  be  used  to  mean  soldiers.  The  suggestion 
that  it  comes  from  a  guard  or  re^ment  of  a  Spanish  infanta 
about  the  end  of  the  i  stb  century  cannot  be  maintained  in  view 
of  the  fact  that  Spanish  foot-soldiers  of  the  time  were  called 
soldados  and  contrasted  with  French  faniassins  and  Italian 
f  anuria.  The  Nea>  English  Dictionary  suggests  that  a  foot-soldier, 
being  in  feudal  and  early  modem  times  the  varlet  or  follower  of  a 
mounted  noble,  was  caJled  a  boy  (cf.  Knabe,  gargon,  footman, 
&c.,  and  see  Valet). 

Historical  Sketch 

The  importance  of  the  infantry  arm,  both  in  history  and  at 
the  preseat  time,  cannot  be  summed  up  better  and  more  con- 
cisely than  in  the  phrase  used  by  a  briUiant  general  of  the 
Napoleonic  era,  General  Morand — "  L'infanlerie,  c'est  I'armte." 

It  may  be  confidently  asserted  that  the  original  fighting  man 
was  a  foot-soldier.  But  infantry  was  differentiated  as  an  "  arm  " 
considerably  later  than  cavalry;  for  when  a  new  means  of 
fighting  (a  chariot  or  a  horse)  presented  itsdf,  it  was  assimilated 
by  relatively  picked  men,  chiefs  and  noted  warriors,  who  ipso 
facto  separated  themselves  from  the  mass  or  reservoir  of  men. 
How  this  mass  itself  ceased  to  be  a  mere  residue  and  developed 
special  characteristics;  how,  instead  of  the  cavalry  being 
recruited  from  the  best  infantry,  cavalry  and  infantry  came  to 
form  two  distinct  services;  and  how  the  arm  thus  constituted 
organized  itself,  technically  and  tactically,  for  its  own  work — 
these  are  the  main  questions  that  constitute  the  historical  side 
of  the  subject.  It  is  obvious  that  as  the  "  residue  "  was  far 
the  greatest  part  of  the  army,  the  history  of  the  foot-soldier  is 
practically  identical  with  the  history  of  soldiering. 

It  was  only  when  a  group  of  human  beings  became  too  large 
to  be  surprised  and  assassinated  by  a  few  lurking  enemies,  that 
proper  fighting  became  the  normal  method  of  settling  a  quarrd 
or  a  rivalry.  Two  groups,  ndther  of  which  had  been  able  to 
surprise  the  other,  had  to  meet  face  to  face,  and  the  instinct  of 
self-preservation  had  to  be  reconciled  with  the  necessity  of 
victory.  From  this  it  was  an  easy  step  to  the  differentiation  of 
the  champion,  the  proved  excellent  fighting  man,  and  to  provid- 
ing this  man,  on  whom" everything  depended,  with  all  assbtance 
that  better  aTms,'armour,  horse  or  chariot  could  give  him.  But 
suppose  our  champion  slain,  how  are  we  to  make  head  against  the 
opposing  champion?  For  long  ages,  we  may  suppose,  the  latter, 
as  in  the  Iliad,  slaughtered  the  sheep  who  had  lost  their  shepherd, 
but  in  the  end  the  "  residue  "  began  to  organize  itself,  and  to 
oppose  a  united  front  to  the  enemy's  champions — in  which  term 
we  incltlde  all  selected  men,  whether  horsemen,  charioteers  01 
merely  specially  powerful  axemen  and  swordsmen.  But  once  the 
individual  had  lost  his  commanding  position,  the  problem 
presented  itself  in  a  new  form— how  to  ensure  that  every  member 
of  the  group  did  his  duty  by  the  others — and  the  solution  of  this 
problem  for  the  conditions  of  the  ancient  hand-to-hand  strug^e 
marks  the  historical  beginning  of  infantry  tactics. 

Gallic  warriors  bound  themselves  together  with  chains.  The 
Greeks  organized  the  city  state,  which  gave  each  small  army 

'  See  Report  on  the  SanUary  Condition  of  the  Labouring  Classes, 
"  Supplementary  Report  on  Interment  m  Towns,"  by  Edwin 
Chadwick  (Part.  Papers,  i8d3,  xii.  305);  and  The  Social  Comtitian 
and  Education  of  Ae  People,  by  Joseph  Kay  (1850). 
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wiliilHrliy  nml  llin  rciiki  (if  i\uly  to  nn  fdtnl,  and  the  phalanx, 
In  Willi  h  llin  flld  IruiliTH  wnrn  fii  n  Hciwr  rhamiiiimN  yet  were 
f„  iiiHiIti  Ml  (hldlly  \>y  ihe  unily  ttf  iKk  mwiii.    Ilul  the 

pHuUuiM  KiiiimiiR  wmil  fnrlhttr,  IIcnIiIcii  (h-vdiijiitiK  lollclarily 
■'•'''*•  tiiiil  n  •ppiw  (if  duly,  ihi-y  liii|ir(>viiil  (in  thU  conrci>ilon 
^'^'  iif  tlio  Imllln  Id  Mich  a  di-iin-o  Ihril  u  n  nation  \.\iey 
liinyliPinlli'il  ihohntl  iitiliiliiriHWhucvori'xIitlcd.  (ilvlnnupihe 
mii'iiijil  III  iiiMkn  hII  ni«ii  litftil  (<(|ijully  well,  they  dMoculud  ihc 
iiiiiH  iif  iiiiiiliHlHiiU  lull)  llircr  liiHllm,  (il  which  the  fimt,  formed 
III  Ihc  viiuiiHi'iil  mid  niiwl  lrii|iri-iii>liiiiii)ito  men,  wnii  cngaitcd  at 
I  hi' mil  act,  llin  ii'Nl,  mi>ri^rx|ii-rl('iu'('d  men,  lidjifl  k('|il  nut  ui  the 
iMiiniitl.  'I'liU  In  I  ill-  very  (i]i|Mmlle(if  Iha  "  chiiniiildii  "  Hystem. 
'I'Ikimp  wIui  wi'iilil  linv«  ilfil  iifliT  lht<  (nil  of  the  rhnmpitinii  arc 
fiiuniliM I  Hiid  "  riiiiKlii  iitil  "  licfori'  Ihe  chnntitliiiu  ruler  the  area 
III  ltu<  iDiilrxl,  wlillr  lli(i  i'hnm|i|(iiiii,  who  poMiriw  In  thi-mielvci 
lhi<  irii'iilcal  hiiwiT  lit  ri'NlHlliiit  mill  inimtfrlnK  the  Inmlnct  of 
Mi'lr  infni'iviilldn,  nre  kr|it  linik  for  (ho  momrnt  when  ordinary 
tiicii  would  tiMP  lii'nrl. 

Il  iiildtil  Itr  Huld  wllh  |y>r(r('t  Juntlre  that  without  Infantry 
Ihnc  Wdiilil  never  hiive  liern  dlncljillne,  for  cavalry  began  and 
roiiiliiiit'd im HiTdwd nf thnmiibnii,  Diiicliilliie, which rrcHled and 
iiiiiliiluliu'd  the  liiirln«li'  Rtiperlority  ol  (he  Komnn  leKton,  dc- 
))endi<il  nul  till  the  Idpnl  i>(  iwtTlutUni.  Thin  wax  liiflraliicd  into 
evi'iv  niHi)  tiiiiu  hU  enrlleot  yrnni  and  rxprrMed  in  a  syalem  of 
ivwnidH  Hitd  ituiiUhiiipnt*  which  Unik  cffnt  frtmi  the  utme  ideal, 
Itt  Itml  rewnnU  wew  lit  Ihe  iwaln  h«nomry  in  character  {mural 
eu'WiH,  ftc,K  Vfhile  no  |th.vitlcAl  punlahmrni  was  too  severe  for 
llu>  man  who  heitnveil,  b.v  default  of  nellinhneM.  the  cause  of 
KoMte,  Scu»ndl,v,  though  every  man  knew  hia  duly,  not  every 
iixm  w<tN  t^iual  tti  diitiiu  it,  and  in  Tn-ikinition  uf  this  fact  the 
Komauit  evvklved  ihe  HVMtom  of  Ihrre-Uue  tactics  in  which  the 
ahwim  |Mits  vA  the  machine  nentr«li«ed  the  weak.  The  first  of 
thene  umiciiili-",  Ih'iiih  )v(vchtdit|iical  tu  character,  iwse,  flourished 
anil  dvtit veil  with  Ihe  MWit/ot  ihrnHtlon,  The »e\i.uid, deduced 
tiMin  the  Inst,  VAtictl  with  il,  but  as  it  was  oliJM'tivel,Y  expressed 
In  a  )v\  ttetu  t4  taviicn.  which  hati  tu  he  nxuditW^)  to  suit  each  case. 
It  vAiit^l  alM«  in  |^\>|>>iu't)ivn  as  Ihe  cumbal  tw^  more  or  less 
ahihuntal  t\w«w.  S\i  cl\»»rl,v  knit  weee  the  n«tts  of  the  s>-*tein 
Ihiit  Hi»t  vwl.v  <\\\\  the  decailenvv  \>f  |V)IthM)M)x  sap  the  lepc^narj- 
t«t)tMHi*,tlit»t,  Uul  ah^\  the  Hn»xiilAbilit,v  <^  that  ormniiaiton  to 
«cw  wmluh****  vi  wariAW  lv*c^e^i  unfawwraWj-,  ewn  dis- 
a»l i\**ixl.\ , vW  the •►MvW iM  the  ivntisw,  Betwwn  them,  the  Roman 
nii.«Htt\  tvll  thw  its  i^^uvt  ivlai-e,  ami  where**  in  the  RepuWiv 
\l  w,w  t,«i»itiii().v  (^*)k^l  the  "stien^lth"  vn-WV  by  the  4lh 
wntHiv  \.iv  )t  had  he\\WM'  w»eret.v  the  bsti-k^^rovmvl  fv>r  a  \-artety 
\M  ^thei  A^HW»l»^^^^w^'Su  Luxury  |M\)itttvW  "  e|^v.1t»,"  to  wh«m 
the  tvvt'iitvl'*  meant  nv>thinjt  auvt  the  )».uii»haten(s  weev  tonure 
hw  tht-  s^ke  x*!  t^Mture.  When  thei\^«e  the  ktwvua  imf^um 
*.\t\'«.k\l  tA<  em^uyh  t\*  bony!  in  s;lV*  iVmw  Chitw  aittd  i\-\*y 
t>\*iw  (h%'  txvtwta  ^«|  \>e«t(!»l   \HK*,  the  •.•itisett-Jinu.v  «T<*jieit  to 

tht\'«  iSs-  ^«ik\k-«  V**  *H\  h-e  ut\>«  tSf  iMv'iteTii^Ktud  s>,vv;we. 

t  V  iMU!!.t',  sX^wxjWsHh-e  ".M  tKvi  i*^  »a*  the  «Ki6.>rr«  tratK-.c* 
^st  \'\\t\  w\»«,      l"h\-«-  mw-e  tt*»  i^vaijee  »«y  |>e'.;',«ry  li-.SereBCVS 

v««>'.        ■*■'■>  vx^stt.  hv-»*\«  cv'«w;v:«:evl,  <!•.$>.;  Rssi  ;:s>^.;" 

»wv;!!«  'i»  *sv»  vVK  vit  ;S.-  lieee  l;:\-s.  i.^.  tSe  ih-^a  v-s 

Ikv-  U>,  >-v  *.«.  »^'  X-v^v-e  '.>viu  iV«;  W  tS:  ?«,     l^V  S,-^ 

»K'   *\\v\tx  Ca"     -*  w   S-'i"",*  ^■^•N.t  VS«<—  C(r';,-.v>rv-;   :::; 

V.s-  Jsx-ii  !«.\'.  > ,~  WAS  ;w  ;a».  ^S-i-i*  :\  Mvt  N,-vc  ^">vc-tr\: 
!vv  ,,  ^.  xv\t-v      W  ^.N-i'v-  -'.•iw  »''v^  «!.■«■  ic  *-• ^*,-.>  juri; 


place  to  the  formal  training  of  the  paid  recruit,  it  died,  un- 
rcgrutiwl  either  by  the  citizen  or  by  the  military  chieftain.  The 
latter  knew  how  to  make  the  army  his  devoted  servant,  while 
the  former  disliked  military  service  and  failed  to  prepare  himself 
for  the  day  when  the  military  chief  and  the  mercenary  overr()de 
his  right!  and  set  up  a  tyranny,  and  ultimately  the  inner  provinces 
of  the  empire  came  to  be  called  inermei — unarmed,  defenceless — 
In  contrast  to  the  borderland  where  the  all-powerful  professional 
legions  lay  in  garrison. 

In  these  same  frontier  provinces  the  tactical  disintegration 
of  the  legion  slowly  accomplished  itself.  Originally  designed 
for  the  exigencies  of  the  normal  pitched  battle  on  firm  open  fields, 
and  even  after  its  professionalisation  retaining  its  character  as 
a  large  battle  unit,  it  was  soonfragmented  through  the  exigencies 
of  border  warfare  into  numerous  detachments  of  greater  or  less 
siie,  and  when  the  military  frontier  of  the  empire  was  established, 
the  lugionbecame  an  almost  sedentary  corps,  finding  the  garrisons 
for  the  blockhouses  on  its  own  section  of  the  line  of  defence. 
Further,  the  old  heavy  arms  and  armour  which  had  given 
it  the  advantage  in  wars  of  conquest — in  which  the  barbarians, 
gathering  to  defend  their  homes,  offered  a  target  for  the  blow 
of  an  army — were  a  great  disadvantage  when  it  became  necessary 
to  police  the  conquered  territory,  to  pounce  upon  swiftly  moving 
bodies  of  raiders  before  they  could  do  any  great  harm.  Thus 
gradually  cavalry  became  more  numerous,  and  light  infantry 
of  all  sorts  more  useful,  than  the  old-fashioned  linesman.  To 
these  corps  went  the  best  recruits  and  the  smartest  officers,  the 
opportunities  for  good  service  and  the  rewards  for  it.  The  le^on 
became  once  more  the  "  residue,"  Thus  when  the  "  champion  " 
reappeared  on  the  battlefield  the  solidarity  that  neutralized 
his  power  had  ceased  to  exist. 

"Hie  battle  of  Adrianople,  the  "  last  fight  of  the  le^on," 
Illustrates  this.  The  frontal  battle  was  engaged  in  the  ordinary 
way,  and  the  cohorts  of  the  fii^t  line  of  the  imperial  army  were 
fighting  man  to  man  with  the  front  ranks  of  the  Gothic  infantry 
(which  had  indeed  a  solidarity  of  its  own,  unlike  the  harharians 
of  the  eariy  empire,  and  was  further  guaranteed  against  moral 
over-pressure  by  a  wagon  laager),  when  suddenly  the  armoured 
heavy  cavalry  of  the  (joths  burst  upon  their  &mk  and  rear. 
There  were  no  longer  Prindpts  and  Tn<jrii  of  ibe  old  Republican 
cahbie,  but  only  average  troops,  in  the  second  and  third  lines, 
and  ther  were  broken  at  once.  The  first  Hne  felt  the  battle  in 
rear  as  well  as  in  front  and  gav«  way,  TVrtafter  the  victors, 
hi^rse  and  fvxH.  shuttered  unresistini;  benls  of  men.  not 
desperate  soldiers,  and  on  this  day  the  infantry  arm.  as  an  aim, 
ceased  to  exist. 

Of  c<«urs*.  not  e%-e*y  soldier  became  a  horseaan,  aiwf  stiH 
fewer  v'vuld  provide  themselves  with  araxNir.  Rey-.;ijj  IzfaE:iy, 
tsx\  was  s:;U  truintained  for  siege.  moca;ii=  a=<l  -^^^ 
for«t  warfare.  But  the  ■-.■iSff'.  the  keirtel  oi  ibe  liz*  ^  , 
^4'  hii:!^.  was  fooe.  aad  ttK>u|:h  a  few  of  tbe  peopus 
;hjl  ft^ui^i  ttxir  way  ieio  tbe  arcn  of  ci\-uir.i;i<'n  i=  tbe  dadk 
jijes  twoc^t  w;;h  iheta  the  ELi;-.:;al  and  pri=::iiT«  sseticd  of 
^h:;=|!  v>c  fixs.  il  was  p«c;k*I^  alwij>  a  ctcbizadcB  td 
7:-^;y  ib-innpei^cs  aad  ~  resicae."  cren  :K-c:^  :Ae  iir:*r  bocsd 
•.Src»?i\T«  ix-^ethier  by  kKked  sfckii.  as  ibe  Gi=^  hmi  bocad 
■,V^:=«i^■es  *■=*  beiOre  w:i  cH»-~s.  »  pceveii:  "^ttY-x* 
r>.-s«r  wi:.i^;ry  ijiiors,  w:;i>,-c:  a-y  i::fi=;rT  syscesi  iX[=pa:a!:ie 
:o  :Si;  y-t  :bi  Greeks  a=o  R^rr-^-s.  siori::^Sec  =  rrrs  M  the 
.tv-wi  ..-i  =j.-c^:eii  wa:T>.cf — etc  lie  lie  Grwks  iiai  Rci-.ns 
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B  the  battle  of  Bouvinea.  where  besides  the  barons,  tnight! 
and  sergeants,  the  Braban^n  mercenaries  (heavy  foot) 
'  and  the  French  commuoal  militia  opposed  one  another. 
On  the  French  right  wing,  the  opportune  arrival  of  a  well-closed 
mass  of  cavalry  and  infantry  in  the  flank  of  a  loose  crowd  of  men-at- 
orme  which  had  already  been  thoroughly  en^ged,  decided  the  fight. 
In  the  centre,  the  respecdve  infantries  were  in  first  line,  the  nobles 
and  IcnightE,  with  their  sovereigns,  in  second,  yet  it  was  a  mixed  mass 
of  both  that,  after  a  period  of  confused  fighting,  focussed  the  battle 
in  the  persona  of  the  emperor  and  the  Eng  of  France,  and  if  the 
peraonal  encounters  of  the  two  bodies  of  Icnights  gave  the  crowded 
Gennan  infantry  a  momentaiv  chance  to  strike  down  the  king,  the 
latter  was  soon  rescued  by  a  nalf-doxen  of  heavy  cavalrymen.  On 
tie  left  win^,  the  count  of  Boulogne  made  a  livino;  castle  of  his 
Brabangon  pikes,  whence  with  his  men-at-arms  he  sallied  forth  from 
time  to  time  and  played  the  champion.  Lastly,  the  Constable 
Montmoreocy  brought  over  what  was  still  manageable  of  the  corps 
..  ,1.  I  .,.r — ^  the  cavalry  on  the  right  (nearly  all  mounted  men} 
""  '  "  intre  and  right  in  succession, 
slaughtered  without  offering 


that  had  defeated  tl 


and  gave  the  final  push  to  the  allied  centre  and  right 
Then  the  imperial  army  fled  and  was  slaughtered  wi 
much  resistance.     Of  infantry  in  this  battle  there  was  enough  and 


spare,  but  its  only  opixtrtunities  for  decisive 
aiforded  by  the  exhaustion  of  the  armoured  men  or  Dy  me  latter 
becoming  absorbed  in  their  own  single  combats  to  the  exclusion  of 
their  proper  work  in  the  line  of  battle.  As  usual  the  infantry 
suffered  nine-tenths  of  the  casualties.  For  all  their  numbers  and 
apparent  tactical  distribution  on  this  field,  they  were  "  residue," 
desritute  of  special  organization,  tralfuog  or  utility;  and  the  only 
s^ggestion  of  "  combined  tactics  "  is  the  expedient  adopted  by  the 
count  of  Boulogne,  rings  of  spearmen  to  serve  as  pavilions  served 
in  the  tournament — to  secure  a  decorous  setting  for  a  display  of 
fcnigfatly  prowess. 

In  tltose  days  in  truth  the  infantry  was  no  more  the  army 
than  to-day  the  shareholders  of  a  limited  company  are  the  board 
of  directors.  They  were  deeply,  sometimes  vitally,  interested 
in  the  result,  but  they  contributed  little  or  nothing  to  bringing 
it  about,  except  when  the  opposing  cavalries  were  in  a  state  of 
moral  equilibrium,  and  in  these  cases  anything  sufBces — the 
appearance  of  camp  followers  on  a"  Gillies  Hill,"  as  at  Bannock- 
btuTi  or  the  sound  of  half-a-dozen  trumpets — to  turn  the  scale. 
Once  it  turned,  the  infantry  of  the  beaten  side  was  cut  down 
unresistingly,  while  the  more  valuable  prisoners  were  admitted 
to  ransom.  Thereafter,  feudal  tactics  were  based  prindpally 
OD  the  ideas  of  personal  gloiy — won  in  single  combat,  champion 
gainst  champion,  and  of  personal  profit— won  by  the  knight 
in  holding  a  wealthy  and  well-armed  baron  to  ransom  and  by 
the  foot-soldin  in  plundering  while  his  masters  were  fighting. 
In  the  French  army,  the  term  bidaux,  applied  in  the  days  of 
Bouvines  to  all  the  infantry  other  than  archers  and  arblasters, 
came  by  a  quite  natural  process  to  mean  the  laggards,  malingerers 
and  skulkeiB  of  the  army. 

But  even  this  infantry  contained  within  itself  two  half- 
smothered  sparks  of  regeneration,  the  idea  of  archery  and  the 
Rorhrmi  f  '*'*"  "^  commuttal  miiUia.  Archery,  in  whatever 
lataatry!  ^°''°'  practised,  was  the  one  special  form  of  military 
activity  with  which  the  heavy  gendarme  (whether 
he  fought  on  horseback  or  dismounted)  bad  no  concern. 
Here  therefore  infantry  had  a  special  function,  and  in  so  far 
ceased  to  be  "  residue."  The  communal  militia  was  an  early 
and  inadequate  expression  of  the  town-spirit  that  was  soon  to 
produce  the  solid  burgher-miUtta  of  Flanders  and  Germany  and 
after  that  the  trained  bands  of  the  English  cities  and  towns. 
It  therefore  tQ)resentcd  the  principles  of  solidarity,  of  combina- 
tion, of  duty  to  one's  comrade  and  to  the  common  cause — prin- 
ciples which  had  disappeared  from  feudal  warfare.'  It  was 
under  the  influence  of  these  two  ideas  or  forces  that  infantry 
as  an  arm  began  once  again,  though  slowly  and  painfully,  to 
differentiate  itself  from  the  mass  of  bidaux  until  in  the  end  the 
latter  practically  contained  only  the  worthless  elements. 

The  first  true  infantry  battlesince  Hastings  was  fought  at  Courtrai 
in  1302,  between  the  burghers  of  Bruges  and  a  feudal  army  under 
Count  Robert  of  Artois.     The  citizens,  arrayed  in  heavy 


careful  to  place  themselves  on  ground  difficult  of  a< 


'  At  Bouvines,  it  is  recorded  with  special  empha^s  that  Guillaume 
des  Barres,  when  in  the  act  of  felling  the  emperor,  heard  the  call  to 
rescue  King  Philip  Augustus  and,  forfeidng  his  rich  prize,  made  his 
way  back  to  help  his  own  sovereign. 


and  marshes — and  to  fasten  themselves  together,  like  the  Gauls  of 
old.  Their  van  was  driven  back  by  the  French  communal  infantry 
and  professional  crossbowmen,  whereupon  Robert  of  Artois,  true 
feudal  leader  as  he  was,  ordered  his  infantry  to  clear  the  way  for  the 
cavalry  and  without  even  giving  them  time  to  do  so  pushed  through 
their  ranks  with  a  formless  mass  of  gendarmerie.  This,  in  attempting 
to  close  with  the  enemy,  plunged  into  the  canals  and  swamped  lands, 
and  was  soon  immovably  fastened  in  the  mud.  The  dtizens  swarmed 
all  round  it  and  with  sp^,  cleaver  and  flail  destroyed  it.  Robert 
himself  with  a  party  of  his  gendarmerie  strove  to  break  through  the 
solid  wall  of  spears,  but  in  vain.  He  was  killedand  his  army  perished 
with  him,  for  the  citizens  did  not  regard  war  as  a  game  and^ransom 
as  the  loser's  forfeit.  As  for  the  communal  infantry  which  had  won 
the  first  success,  it  had  long  since  disappeared  from  the  field,  for 
when  count  Robert  ordered  his  heavy  cavalry  forward,  they  had 
thought  themselves  attacked  in  rear  by  a  rush  of  hostile  cavalry — as 
indeed  they  were,  for  the  gendarmerie  rode  them  down — and  melted 

Cr6cy  {q.v.)  was  fought  forty-four  years  after  Courtrai. 
Here  the  knights  had  open  ground  to  fight  on,  and  many  boasted 
that  they  would  levenge  themselves.  But  they  encountered 
not  merely  infantry,  but  infantry  tactics,  and  were  for  the 
second,  and  not  the  last,  time  destroyed.  Tha  English  army 
included  a  large  feudal  element,  but  the  spirit  of  indiscipline 
had  been  crushed  by  a  series  of  iron-banded  kings,  and  for  more 
than  a  century  the  nobles,  in  so  far  as  they  had  been  bad  subjects, 
had  been  good  EngUshmen.  The  English  yeomen  had  reached 
a  level  of  self-discipline  and  self-respect  which  few  even  of  the 
great  continental  cities  had  attained.  They  had,  lastly,  made 
the  powerful  long-bow  (see  Akchesy)  their  own,  and  Edward  I. 
had  combined  the  shock  of  the  heavy  cavalry  with  the  sbw 
searching  preparatory  rain  of  arrows  (see  Falkirk).  That  is, 
infantry  tactics  and  cavalry  tactics  were  co-ordinated  by  a 
general,  and  the  special  point  of  this  for  the  present  purpose  is 
that  instead  of  being,  as  in  France,  the  unstable  base  of  the  so- 
called  "  feudal  pyramid,"  infantry  has  become  an  arm,  capable 
of  offence  and  defence  and  having  its  own  special  organization, 
function  in  the  line  of  battle  and  tactical  method.  This  last, 
indeed,  like  every  other  tactical  method,  rested  ultimately  on 
the  moral  of  the  men  who  had  to  put  it  into  execution.  Archer 
tactics  did  not  serve  against  the  disciplined  rush  of  Joan  of  Arc's 
gendarmerie,  for  the  solidarity  of  the  archer  companies  that 
tried  to  stop  it  had  long  been  undermined. 

Yet  we  cannot  overrate  the  importance  of  the  archer  in  this 
period  of  military  history.  In  the  city  mihtias  solidarity  had  been 
obtained  through  the  dose  personal  relationship  of 
the  trade  gilds  and  by  the  elimination  of  the  champion.^  eirffa* 
Therefore,  as  every  offensive  in  war  rests  upon  boldjiess,  uvAsr. 
these  militias  were  essentially  defensive,  for  they 
could  only  hope  to  ward  off  the  feudal  champion,  not  to  outfight 
him  (Battle  of  Legnano,  1176.  See  Oman,  p.  442).  England, 
however,  had  evolved  a  weapon  which  no  armour  could  resist, 
and  a  race  of  men  as  fully  trained  to  use  it  as  the  gendarme 
was  to  use  the  lance.*  Tliis  weapon  gave  them  the  power  of 
killing  without  being  killed,  which  the  dtizens'  spears  and 
maces  and  voulges  did  not.  But  like  all  missiles,  arrows  were 
a  poor  stand-by  in  the  last  resort  if  determined  cavalry  crossed 
the  "  beaten  zone  "and  closed  in, and  besidespavises  and  pointed 
stakes  the  English  archers  were  given  the  support  of  the  knights, 
nobles  and  sergeants — the  armoured  champions — whose  steady 
lances  guaranteed  their  safety.  Here  was  the  real  forward 
stride  in  infantry  tactics.  Archery  had  existed  from  time 
immemorial,  and  a  mere  technical  improvement  in  its  weapon 
could  hardly  account  for  its  suddenly  becoming  the  queen  of 
the  battlefield.  The  defensive  power  of  the  "  dark  impenetrable 
wood  "  of  spears  had  been  demonstrated  again  and  again,  but 
when  the  cavalry  had  few  or  no  preliminary  difficulties  to  face, 
the  chances  of  the  infantry  mass  resisting  long-continued 
pressure  was  small.  It  was  the  combination  of  the  two  elements 
that  made  possible  a  Crfcy  and  a  Poitiers,  and  this  combination 
was  the  result  of  the  English  sodal  system  which  produced  the 

'  Crossbows  Indeed  were  powerful ,  and  also  handled  by  profesMonal 
soldiers  {e.g.  the  Genoese  at  Crfcy),  but  they  were  slow  in  action,  six 
rimes  as  slow  as  the  long  bow,  and  the  impatient  gendarmerie  gener- 
ally became  tired  of  the  delay  and  crowded  out  or  rode  over  the 
crossbowmen. 
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camaraderie  of  knight  and  yeoman,  champion  and  plain  soldier. 
Fortified  by  the  koigfat's  unshakeable  steadiness,  the  yeoman 
handled  his  bow  and  arrows  with  cool  certainty  and  rapidity, 
and  shot  down  every  rush  of  the  opposing  champions.  This 
was  camaraderie  de  combat  indeed,  and  in  such  conditions  the 
offensive  was  possible  and  even  easy.  The  English  conquered 
whole  countries  while  the  Flemish  and  Genoan  spearmen  and 
vougiers  merely  held  their  own.  For  them,  decisive  victories 
were  only  possible  when  the  enemy  played  into  their  hands, 
but  for  the  English  the  guarantee  of  such  victories  was  the 
specific  character  of  their  army  itself  and  the  tactical  methods 
resulting  from  and  expressing  that  character. 

But  the  war  of  conquest  embodied  in  these  decisive  victories 
dwindled  in  iU  later  stages  to  a  war  of  raids.  The  feudal  lord, 
j^  like  the  feudal  vassal,  returned  home  and  gave  place 

Maadiad  to  the  professional  man-at-arms  and  the  professional 
VcBiv*        captain.     Ransom   became   again   the   chief   object, 

""■  and  except  where  a  great  leader,  such  as  Bertrand 

Du  Guesclin,  compelled  the  mercenaries  to  follow  him  to  death 
or  victory,  a  battle  usually  became  a  mei£e  of  irregular  duels 
between  men-at-arms,  with  all  the  selfishness  and  little  of  the 
chivalry  of  the  purely  feudal  encounter.  The  war  went  on  and 
on,  the  gendarmes  thickened  their  armour,  and  the  archers 
found  more  difficulty  in  penetrating  it.  Moreover,  in  raids  for 
devastation  and  booty,  the  slow-moving  infantryman  was  often 
a  source  of  danger  to  his  comrades.  In  this  guerriila  the  archer, 
though  he  kept  his  place,  soon  ceased  to  be  the  mainstay  of 
battle.  It  had  become  customary  since  Crficy  (where  theEnglish 
knights  and  sergeants  were  dismounted  to  protect  the  archers) 
for  all  mounted  men  to  send  away  their  horses  before  engaging. 
Here  and  there  cavalry  masses  were  used  by  such  energetic 
leaders  as  the  Black  Prince  and  Bu  Guesclin,  and  more  often 
a  few  men  remained  mounted  for  work  requiring  exceptional 
speed  and  courage,'  but  as  a  general  rule  the  man-at-arms 
was  practically  a  mounted  infantryman,  and  when  he  dismounted 
he  stood  still.  Thus  two  masses  of  dismounted  lances,  mixed 
with  archers,  would  meet  and  engage,  but  the  archers,  the 
offensive  element,  were  now  far  too  few  in  proportion  to  the 
lances,  the  purely  defensive  element,  and  battles  became  in- 
decisive skirmishes  instead  of  overwhelming  victories. 

Cavalry  therefore  became,  in  a  very  loose  sense  of  the  word, 
infantry.  But  we  are  tracing  the  history  not  of  all  troops  that 
stood  on  their  feet  to  fight,  but  of  infantry  and  the  special 
tactics  of  infantry,  and  the  period  before  and  after  1370,  when 
the  moral  foundations  of  the  new  English  tactics  had  disappeared, 
and  the  personality  of  Du  Guesclin  gave  even  the  bandits  of 
the  "  free  companies  "  an  intrinsic,  if  slight,  superiority  over 
the  Invaders,  b  a  period  of  deadlock.  Sohdarity,  such  as  it 
was,  had  gone  over  to  the  side  of  the  heavy  cavalry.  But  the 
latter  had  deliberately  forfeited  their  power  of  forcing  the  decision 
by  fighting  on  foot,  and  the  English  archer,  the  cadre  of  the 
English  tactical  system,  though  diminished  in  numbers,  prestige 
and  importance,  held  to  existence  and  survived  the  deadlock. 
Infantry  of  that  type  indeed  could  never  return  to  the  "  residue  " 
state,  and  it  only  needed  a  fresh  moral  impetus,  a  Henry  V.,  to 
set  the  old  machinery  to  work  again  for  a  third  great  triumph. 
But  again,  after  Agincourt,  the  long  war  lapsed  into  the  hands 
of  the  soldiers  of  fortune,  the  basis  of  Edward's  and  Henry's 
tactics  crumbled,  and,  led  by  a  greater  than  Du  Guesclin,  the 
knights  and  the  nobles  of  France,  and  the  mercenary  captains 
and  men-at-arms  as  well,  rode  dawn  the  stationary  masses  of 
the  English,  lances  and  bowmen  alike. 

The  net  result  of  the  Hundred  Years'  War  therefore  was  to 
re-establish  the  two  arms,  cavalry  and  infantry,  side  by  side,  the 
one  acting  by  shock,  and  the  other  by  fire.  The  lesson  of  Crficy 
was  "  prepare  your  charge  before  delivering  it,"  and  for  that 
purpose  great  bodies  of  infantry  armed  with  bows,  arblasts  and 
handguns  were  brought  into  existence  in  France.  When  the 
French  king  in  1448  put  into  force  the  "  lessons  of  the  war  "  and 
organized  a  permanent  army,  it  consisted  in  the  main  of  heavy 

•  As  tor  instance  when  thirty  men-at-arms  "  cut  out  "  the  Captal 
de  Buch  from  the  midst  of  hia  army  at  Cocherel. 


cavalry  (knights  and  squires  in  the  "  ordonnance  "  companies, 
soldiers  of  fortune  in  the  paid  companies)  and  archeis  and 
arblasters  {Jrancs-archers  recruited  nationally,  arblasters  as  a 
rule  mercenaries,  though  largely  recruited  in  Gascony).  To 
these  armes  de  jet  were  added,  Jn  ever-increasing  numbers,  hand 
Siearms.  Thus  the  "fire"  principle  of  attack  was  established,  and 
the  defensive  principle  of  "  mass  "  relegated  to  the  background. 
In  such  circumstances  cavalry  was  of  course  the  decisive  aim, 
and  the  reputation  of  the  French  gendarmerie  was  such  as  to 
justify  this  bold  eliminarion  of  the  means  of  passive  defence.* 

The  foot-soldier  of  Germany  and  the  Low  Countries  had 
followed  a  very  different  line  of  development.  Here  the  rich 
commercial  dries  scarcely  concerned  themsdves  »__h„ 
with  the  quarrels  or  revolts  of  neighbouring  nobles,  ^^,„_ 
but  they  resolutely  defended  their  own  rights  against 
feudal  interference,  and  enforced  them  by  an  organized  militia, 
opposing  the  strict  sohdarity  of  their  own  insdtutions  to  the 
prowess  of  the  champion  who  threatened  them.  The  struggle 
was  between  "  you  shall  "  on  the  part  of  the  baron  and  "  we  will 
not  "  on  the  part  of  the  citizens,  the  offensive  versus  the  defensive 

the  simplest  and  plainest  form.  The  latter  was  a  poUcy  of 
unbreakable  squares,  and  wherever  possible,  strong  positions 
well.  Sometimes  the  citizens,  sometimes  the  nobles  gained 
the  day,  but  the  general  result  was  that  steady  infantry  in 
proper  formation  could  not  be  ridden  down,  and  as  yeomen- 
archers  of  the  English  type  to  "  prepare  "  the  charge  were  not 
obtainable  from  amongst  the  serf  popularions  of  the  countryside, 
the  problem  of  the  attack  was,  for  Central  Europe,  insoluble. 

The  unbreakable  square  took  two  forms,  the  viagenbvrg  with 
artillery,  and  the  infantry  mass  with  pikes.    The  first  was  no 

e,  in  the  beginning,  than  an  expedient  for  the  safe 
and  rapid  crossing  of  wider  stretches  of  open  coimtry 
than  would  have  been  possible  for  dismounted  men, 
whom  the  cavalry  headed  ofi  as  soon  as  they  ventured 
far  enough  from  the  shelter  of  walls.  The  men  rode  not  on  horses 
but  on  carriages,  and  the  carriages  moved  over  the  plains  in 
laager  formation,  the  infantrymen  standing  ready  with  halbert 
and  voulge  or  short  stabbing  spear,  and  the  gunneis  crouching 
around  the  long  barrelled  two-pounders  and  the  "  ribaudequins  " 
— the  early  machine  guns — which  were  mounted  on  the  wagons. 
These  wagmburgen  combined  in  themselves  the  due  proportions 
of  mobility  and  passive  defence,  and  in  the  skilled  hands  of 
Ziska  they  were  capable  of  the  boldest  offensive.  But  such  a 
tactical  system  depended  first  of  all  on  drill,  for  the  armoured 
cavalry  would  have  crowded  through  the  least  gap  in  the  wagon 
line,  and  the  necessary  degree  of  drill  in  those  days  could  only 
be  attained  by  an  army  which  had  both  a  permanent  existence 
and  some  bond  of  solidarity  more  powerful  than  the  incentive 
to  plunder — that  is,  in  practice,  it  was  only  attained  in  full  by 
the  Hussite  insurgents.  The  cavalry,  too,  learned  its  lesson,  and 
pitted  mobile  three-pounders  against  the  foot-soldiers'  one-  and 
two-pounders,  and  the  magertburg  became  no  more  than  a 
helpless  target.  Thus  when,  not  many  years  after  the  end  of 
the  Hussite  wars,  the  Wars  of  the  Roses  eliminated  the  English 
model  and  the  English  tactics  from  the  military  world  of  Europe, 
the  French  system  of  fire  tactics — masses  of  archers,  arblasters 
and  handgun-men,  with  some  spearmen  and  halberdiers  to 
sdffen  them — was  left  face  to  face  with  that  of  the  Swiss  and 
Landsknechts,  the  system  of  the  "  long  pike." 

A  aeries  of  victories  ranging  from  Morgarten  (1315)  to  Nancy 
(1477)  had  made  the  Swiss  the  most  renowned  infantry  in  Europe. 
Originally  their  struggles  with  would-be  oppressors  had  „  5^^^ 
taken  the  form,  often  seen  elsewhere,  of  arraying  solid 
masses  of  men,  united  in  purpose  and  fideuty  to  one  another 
rather  than  by  any  material  or  tactical  cohesion.  Like  the  men  of 
Bruges  at  Courtrai,  the  Swiss  had  the  advantage  of  broken  ground. 
and  the  still  greater  advantage  of  being  opposed  by  reckless  feudal 
cavalry.  Their  armament  at  this  stage  was  not  peculiar— voulg«, 
gisarmes,  halberts  and  spears— though  they  were  specially  adept  in 
the  use  of  the  two-handed  sword.  But  as  time  went  on  the  loi^  pike 
{said  to  have  originated  in  Savoy  or  the  Milanese  about   1330) 
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became  more  and  more  popular  until  at  last  on  the  verge  of  their 


no  prt^ress  amongst  them,  and  the  Swiss 
their  forerumierB  of  Morgarten  and  Sempach,  fought  with  the  arme 
blanche  alone.  But  in  a  very  few  years  after  the  Swiss  nation  had 
become  soldiers  of  fortune  «m  masse,  the  more  open  lands  of  Swabia 
entered  into  serious  and  bitter  competition  with  them.  From  these 
knds  came  the  Landsknechts,  whose  order  was  as  strong  as,  and  far 
less  unwieldy  than,  that  of  the  Swiss,  whose  armament  included  a 
far  greater  proportion  of  firearms,  and  who  established  a  regimental 
system  that  left  a  permanent  mark  on  army  organization.  The 
Landsknecht  was  the  prototype  of  the  infantryman  of  the  i6th  and 
I7tb  centuries,  but  his  right  to  indicate  the  line  of  evolution  had  to 
be  wrung  from  many  rivals. 

The  year  14S0  indeed  was  a  turning-point  in  military  history. 
Within  the  three  years  preceding  it  the  battles  of  Nancy  and 
_^^ .  Guioegate  had  destroyed  both  the  old  feudalism  of 

fajr"'  Charles  the  Bold  and  the  new  cavalry  tactics  of  the 
French  gendarmerie.  The  former  was  an  anachronism, 
while  the  latter,  when  the  great  wars  came  to  an  end  and  there 
was  no  longer  either  a  national  impulse  or  a  national  leader, 
had  lapsed  into  the  old  vices  of  ransom  and  plunder.  With 
these,  on  the  same  fields,  the  franc-archer  system  of  infantry 
tactics  perished  ignominiously.  It  rested,  as  we  know,  on  the 
principle  that  the  fire  of  the  infantry  was  to  be  combined  with 
and  completed  by  the  shock  of  the  gendarmerie,  and  when  the 
latter  were  found  wanting  as  at  Guinegate,  the  masses  of 
archers  and  axblaaters,  which  were  only  feebly  supported  by  a 
few  handfuk  of  pikemen  and  halberdiers,  were  swept  away  by 
the  charge  of  some  heavy  battalions  of  Swabian  and  Flemish 
pikes.  Guinegate  was  the  dlbvi  of  the  Landsknecht  infantry  as 
Nancy  was  that  of  the  Swiss,  and  the  lesson  could  not  be  misread. 
Louis  XI.  indeed  hanged  some  of  \a&  franc-archers  and  dismissed 
the  rest,  and  in  their  place  raised  "  bands  "  of  regular  infantry, 
one  of  which  bore  for  the  first  time  the  historic  name  of  Picardie. 
But  these  "  bands  "  were  not  self-contained.  Armed  for  the 
most  part  with  armes  de  jet  they  centred  on  the  6000  Swiss 
pikemen  whom  Louis  XI.,  in  1480,  took  into  his  service,  and 
for  nearly  fifty  years  thereafter  the  French  foot  armies  are  always 
composed  of  two  elements,  the  huge  battalions  of  Swiss  or 
Landsknechts,*  aimed  exclusively  with  the  long  pike  (except  for 
an  ever-decreasing  proportion  of  halberts,  and  a  few  arquebuses), 
and  for  their  support  and  assistance,  French  and  mercenary 

The  Italian  wars  of  1494-1544,  in  which  the  principles  of 
fire  and  shock  were  readjusted  to  meet  the  conditions  created 
by  firearms,  were  the  nursery  of  modem  infantry.  The  combina- 
tions of  Swiss,  Landsknechts,  Spanish  "  terdos "  and  French 
"  bands "  that  figured  on  the  battlefields  of  the  early  16th 
century  were  infinitely  various.  But  it  is  not  difficult  to  find 
a  thread  that  runs  through  the  whole. 

The  essence  of  the  Swiss  system  was  solidity.  They  arrayed 
themselves  in  huge  oblongs  of  5000  men  and  more,  at  the  corners 
Tbo  °*  which,  like  the  tower  bastions  of  a  16th-century 

HsHu  fortress,  stood  small  groups  of  arquebusiers.  The 
Wmn,  Landsknechts  and  the  Romagnols  of  Italy,  imitated 

l^A  ^""^  rivalled  them,  though  as  a  rule  developing  more 

front  and  less  depth.  At  this  stage  solidity  was  every- 
thing and  fire-power  nothing.  At  Fomuovo  (149s)  the  mass 
of  arquebusiers  and  arblasters  in  the  French  army  did  little  or 
nothing;  it  was  the  Swiss  who  were  I'espiratKe  de  I'osi.  At 
Agnadello  or  Vail&  in  1509  the  ground  and  the  "encoimter- 
battle  "  character  of  the  engagement  gave  special  chances  of 
effective  employment  to  the  arquebusiers  on  either  side.  Along 
the  front  the  Venetian  marksmen,  secure  behind  a  bank,  picked 
off  the  leaders  of  the  enemy  as  they  came  near.  On  the  outer 
flank  of  the  battle  the  bands  of  Gascon  arquebusiers,  which 
would  otherwise  have  been  relegated  to  an  unimportant  place 
in  the  general  line  of  battle,  lapped  round  the  enemy's  flank 

'  The  term  landskneclU,  it  appears,  was  not  confined  to  the  right 
bank  of  the  Rhine.  The  Frencn  "  lansquenets  "  came  largely  from 
Alsace,  according  to  General  Harc^  de  Perini.  In  the  Italian  wars 
Francis  I.  had  in  his  service  a  famous  corps  called  the  "black 
bands  "  which  was  recruited  in  the  lower  Rhine  countries. 


in  broken  ground  and  produced  great  and  almost  decisive  effect. 
But  this  was  only  an  afterthought  of  the  king  of  France  and 
Bayard.  In  the  rest  of  the  battle  the  huge  masses  of  Swiss  pikes 
were  thrown  upon  the  enemy  much  as  the  old  feudal  cavalry 
had  been,  regardless  of  ditches,  orchards  and  vineyards. 

Then  for  a  moment  the  problem  was  solved,  or  partially 
solved,  by  the  artillery.  From  Germany  the  material,  though 
not — at  least  to  the  same  extent — the  principle,  of  the  wagenbufg 
penetrated,  in  the  first  years  of  the  i6tfa  century,  to  Italy  and 
thence  to  France.  Thus  by  degrees  a  very  numerous  and 
exceedingly  handy  light  artillery — "  carts  with  gottnes,"  as 
they  were  called  in  England — came  into  play  on  the  Italian 
battlefields,  and  took  over  from  the  dying  franc-archer 
system  the  work  of  preparing  the  assault  by  fire.  For  mere 
skirmishing  the  Swiss  and  Landsknechts  had  arquebusiers 
enough,  without  needing  to  caU  on  the  masses  of  Gascons,  &c., 
and  pari  passu  with  the  development  of  this  artillery,  the 
"  bands,"  other  than  Swiss  and  Landsknechts,  began  to  improve 
themselves  into  pikemen  and  halberdiers.  At  Ravenna  (1513) 
the  bands  of  Gascony  and  Ficardy,  as  well  as  the  French  aven- 
turiers  (the  "  bands  of  Piedmont,"  afterwards  the  second  senior 
regiment  of  the  French  line)  fought  in  the  line  of  battle  shoulder 
to  shoulder  with  the  Landsknechts.  On  this  day  the  fire  action 
of  the  new  artillery  was  extraordinarily  murderous,  ploughing 
lanes  in  the  immobile  masses  of  infantry.  At  Marignan  the 
French  gendarmerie  and  artillery,  closely  and  skilfully  combined, 
practically  destroyed  the  huge  masses  of  the  Swiss,  and  so  com- 
pletely had  "  infantry  "  and  "  fire  "  become  separate  ideas  that 
on  the  third  day  of  this  tremendous  battle  we  find  even  the 
"  bands  of  Piedmont  "  cutting  their  way  into  the  Swiss  masses. 

But  from  this  point  the  lead  fell  into  the  hands  of  the 
Spaniards.  These  were  originally  swift  and  handy  light 
infantry,  capable — like  the  Scottish  Highlanders  at 
Prestonpums  and  Falkirk  long  afterwards — of  sliding  spmaiBh 
under  the  forest  of  pikes  and  breaking  into  the  'close-  lataatiy 
locked  ranks  with  buckler  and  stabbing  sword,  'oatba 
For  troops  of  this  sort  the  arquebus  was  an  ideal  ''''"*''•■ 
weapon,  and  the  problem  of  self-contained  infantry  was  solved 
by  Gonsalvo  de  Cordoba,  Pescara  and  the  great  Spanish  captains 
of  the  day  by  intercalating  small  closed  bodies  of  arquebusiers 
with  rather  larger,  but  not  inordinately  large,  bodies  of  pikes. 
These  arquebusiers  formed  separate,  fully  organized  sections 
of  the  infantry  regiment.  In  close  defence  they  fought  on  the 
front  and  flanks  of  the  pikes,  but  more  usually  they  were 
pushed  well  to  the  front  independently,  their  speed  and  ex- 
cellent fire  discipline  enabling  them  to  do  what  was  wholly 
beyond  the  power  of  the  older  type  of  firing  infantry — to  take 
advantage  of  ground,  to  run  out  and  reopen  fire  during  a 
momentary  pause  in  the  battle  of  lance  and  pike,  and  to  run 
back  to  the  shelter  of  their  own  closed  masses  when  threatened 
by  an  oncoming  charge.  When  this  system  of  tactics  was  con- 
secrated by  the  glorious  success  of  Pavia  (1525),  the  "  cart  with 
gonnes  "  vanished  and  the  system  of  fighting  everywhere  and 
always  "  at  push  of  pike  "  fell  into  the  background. 

The  lessons  of  Pavia  can  be  read  in  Francis  I.'s  instructions  to  his 
newly  formed  Provincial  (militia)  Legions  in  1534  and  in  the  battle 
of  Cerisoles  ten  years  later.     The  "  legion  "  was  ordered        „^. 
to  be  composed  of  dx  "  bands  "—battalions  we  should       cm  tarv 
call  them  now,  but  in  those  days  the  term  "  battalion  "       uaSa 
was  consecrated  to  a  gigantic  square  of  the  Swiss  type — 
each  of  800  pikes  (including  a  few  halberts)  and  300  arquebusiers. 
The  pikes,  4800  strong,  of  each  legion  were  grouped  in  one  large 
battalion,  and  covered  on  the  front  and  flanks  by  the  1200  arque- 
the   latter   working   in   small   and   handy   squads.     These 


'  legions  "  did  ni 


d  troops,  but  their  o 


and  equipment,  designed  deliberately  ii 
affected  by  the  coming;  and  going  of  soldiers  of  fortune,  represent 
therefore  the  theoretically  perfect  type  for  the  16th  century. 
Cerisoles  represents  the  system  in  practice,  with  veteran  regular 
troops.  On  the  side  of  the  French  most  of  the  arquebuses  were 
grouped  on  the  right  wing,  in  a  long  irregular  line  of  companies  or 
strong  squads,  supported  at  a  moderate  distance  by  companies  or 
small  battalions  of  corselets  "  (pikes  of  the  French  bands  of  Picardy 
and  Piedmont) ;  the  rest  of  the  line  of  battle  was  composed  of 
Landsknechts,  &c.,  umilarly  arrayed,  except  that  the  arquebu^ers 
were  on  the  Hanks  and  immediate  front  of  the"  corselets  "and  behind 
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and  Italian  infantry  were  drawn  up  in  seven  or  eight  battalions,  each 
with  its  due  proportion  of  pikes  and  "  shot."  The  course  of  the 
battle  demonstrated  both  the  active  tactical  power  of  the  new  form 
of  fire-action  and  the  solidity  of  the  pike  nudeua,  the  former  in  the 
attack  and  defence  of  hills,  woods  and  localities,  the  latter  in  an 
episode  tn  which  a  Spanish  battalion,  after  being  ridden  through 
from  comer  to  corner  by  the  French  gendarmes,  continued  on  its 
way  almost  unchecked  and  quite  unbroken.  This  combination  of 
arquebusiers  supported  by  corselets  in  £rst  line  and  corselets  with 
a  few  arquebuBiers  in  second,  reappeared  at  Rentjf  (1554),  and  St 
Quentin  (1557),  and  was  in  fact  tne  typical  disposition  oif  infantry 
Irom  about  1530  to  1600. 

By  1550,  then,  infantry  had  entirely  ceased  to  be  an  auxiliary 
arm.  It  contained  within  itself,  and  (what  is  more  important) 
within  its  regimental  units,  the  power  of  fighting  effectively 
and  decisively  both  at  dose  quarters  and  at  a  distance — the 
principal  characteristic  of  the  arm  to-day.  It  had,  further, 
developed  a  permanent  regimental  existence,  both  in  Spain  and 
in  France,  and  in  the  former  country  it  had  progressed  so  far 
from  the  "  residue  "  state  that  young  nobles  preferred  to  trail 
a  pike  ib  the  ranks  of  the  foot  to  service  in  the  gendarmerie 
or  light  horse.  The  service  battalions  were  kept  up  to  war 
strength  by  the  establishment  of  depots  and  the  preliminary 
training  there  of  recruits.  In  France,  apart  from  Picardie 
and  the  other  old  regiments,  every  temporary  regiment,  on 
disbandment,  threw  off  a  depot  company  of  the  best  soldiers, 
on  which  nucleus  the  regiment  was  reconstituted  for  the  next 
campaign.  Moreover,  the  permanent  establishment  was  aug- 
mented from  time  to  time  by  the  colonel-general  of  the  foot 
"  giving  his  white  flag  "  to  temporary  regiments. 

The  oi^niiation  of  the  French  infantry  in  1570  presents  some 
points  of  mierest.  The  former  broad  classification  of  au  deli  and 
_.  en  desa  des  monts  or  "  Picardie  "  and  "  Piedmont,"  repre- 

^*.  aentine  the  homeand  Italian  armies,  had  disappeared,  and 

lafMBtrt  instead  the  wholeoftheinfantry,  under  onecolonel-general, 
in  IS^  *^*  divided  into  the  regiments  of  Picardie,  Piedmont 
and  French  Guards,  each  of  which  had  its  own  colonel  and 
itsown  colours.  Beades  these,  three  newer  corps  were  entrelenus  par 
U  Boy~"  Champagne,"  practically  belonging  to  the  Guise'  family, 
and  two  others  formed  out  of  the  once  enormous  regiment  of  Marshal 
de  Cossfi-Brissac.  At  the  end  of  a  campaign  all  temporary  regiments 
were  disbanded,  but  in  imitation  of  the  Spanish  depot  system,  each, 
on  disbandment,  threw  oft  a  depot  company  of  picked  men  who 
formed  the  nucleus  for  the  next  year's  augmentation.  The  regiment 
consisted  of  10-16  "ensifjns"  or  companies,  each  of  about  150 
pikemen  and  50  arquebusiers.  Each  company  bad  a  proprietary 
captain,  the  owners  of  the  first  two  companies  being  the  colonel- 
general  and  the  colonel  (mesire  de  camp).  The  senior  captain  was 
called  the  sergeant-major,  and  performed  the  duties  of  a  second  in 
command  and  an  adjutant  or  bngade-maior.  Unlike  the  regimental 
commander,  the  sergeant-major  was  always  mounted,  and  it  is 
recorded  that  one  officer  newly  appointed  to  the  post  incurred  the 
ridicule  of  the  army  by  dismounting  to  speak  to  the  king !  "  Some 
veteran  officers,"  wrote  a  contemporary,  are  inclined  to  think  that 
the  regimental  commander  shoulJbe  mounted  as  well  as  the  sergeant- 
major."  The  regiment  was  as  a  rule  formed  for  parade  and  battle 
either  in  line  10  deep  or  in  "  battalion  "  [i.e.  mass),  Swiss  fashion. 
The  captain  occupied  the  front,  the  enagns  with  the  company  colours 
the  centre,  and  the  lieutenants  the  rear  place  in  the  file.  The 
sergeants,  armed  with  the  halbert,  marched  on  each  side  of  the 
battalion  or  company.  Though  the  musket  was  gradually  being 
introduced,  and  had  powerful  advocates  in  Marshal  Strozii  and  the 
duke  of  Guise,  the  bulk  of  the  "  ^ot  "  still  carried  the  arquebus, 
the  calibre  of  which  had  been,  thanks  to  Strozzi's  efforts,  standard- 
ized (see  Calives)  so  that  all  the  arms  took  the  same  Mies  of  ball. 
The  pikeman  had  half-armour  and  a  14-ft,  pike,  the  arquebusier 
beside  the  fire-arm  a  sword  which  he  was  trained  to  use  in  the 
manner  of  the  former  Spanish  light  infantry.  The  arquebusiers  were 
arrayed  in  3  ranks  in  front  of  the  pikes  or  in  10  deep  files  on  either 
flank. 

The  wars  in  which  this  system  was  evolved  were  wars  for 
prestige  and  aggrandizement.  They  were  waged,  therefore,  by 
mercenary  soldiers,  whose  main  object  was  to  live,  and  who 
were  officered  either  by  men  of  their  own  stamp,  or  by  nobles 
eager  to  win  military  glory.     But  the  Wars  of  Religion  raised 

'  This  practice  of  "  maintenance  "  on  a  large  scale  continued  to 
exist  in  France  long  afterwards.     As  late  as  the  battle  of  Lens  (1648) 


questions  of  life  aud  death  for  the  Frenchmen  of  either  faith, 
and  such  public  opinion  as  there  was  influenced  the  method  of 
operations  so  far  that  a  decision  and  not  a  prolongation  of  the 
struggle  began  to  be  the  desired  end  of  operations.  Hence  in 
those  wars  the  relatively  immobile  "  battalion "  of  pikes 
diminishes  in  importance  and  the  arquebusiers  and  musketeers 
grow  more  and  more  efficient.  Armies,  too,  became  smaller, 
and  marched  more  rapidly.  Encounter-battles  became  more 
frequent  than  "pitched"  battles,  and  in  these  the  musketeer 
was  at  a  great  advantage.  Thus  by  1600  the  proportions 
between  pikes  and  musketeers  in  the  French  army  bad  come 
to  be  6  pikes  to  4  muskets  or  arquebuses,  and  the  balaillon  de 
combat  or  brigade  was  normally  no  more  than  laoo  strong. 
In  the  Netherlands,  however,  the  war  of  consciences  was 
fought  out  between  the  best  regular  army  in  the  world  and 
burgher  militias.  Even  the  French  fantassins  were  second  in 
importance  to  the  Spanish  soidadtts.  The  latter  coatinued  to 
hold  the  pre-eminent  position  they  had  gained  at  Pavia."  They 
improved  the  arquebus  into  the  musket,  a  heavier  and  much 
more  powerful  weapon  (fired  from  a  rest)  which  could  disable 
a  horse  at  500  paces. 

At  this  moment  the  professional  soldier  was  at  the  high-water 
mark  of  his  supremacy.  The  musket  was  too  compUcated  to 
be  rapidly  and  efficiently  used  by  any  but  a  highly  ^y^,^ 

trained  man;  the  pike,  probably  because  it  had  now 
to  protect  two  or  three  ranks  of  "  shot  "  in  front  of  the  leading 
rank  of  pikemen,  as  w^  as  the  pikemen  themselves,  had  grown 
longer  (up  to- 18  ft.);  and  drill  and  manceuvre  had  become 
more  important  than  ever,  for  in  the  meantime  cavalry  had 
mostly  abandoned  the  massive  armour  and  the  long  lance  in 
favour  of  half-armour  and  the  pistol,  and  theii  new  tactics 
made  them  both  swifter  to  charge  groups  of  musketeers  and 
more  deadly  to  the  solid  masses  of  pikemen.  This  superiority 
of  the  regular  over  the  irregular  was  most  conspicuously  shown 
in  Alva's  war  against  the  Netherlands  patriots.  Desperately 
as  the  latter  fought,  Spanish  captains  did  not  hesitate  to  attack 
patriot  armies  ten  times  their  own  strraigth.  If  once  or  twice 
this  contempt  led  them  to  disaster,  as  at  Ileiligerlee  in  1568 
(though  here,  after  all,  Louis  of  Nassau's  army  was  chiefly 
composed  of  trained  mercenaries),  the  normal  battle  was  of  the 
Jemmingen  type — seven  soldados  dead  and  seven  thousand 
rebels. 

As  regards  battles  in  the  open  field,  such  results  as  these 
naturally  confirmed  the  "  Spanish  system  "  of  tactics.  The 
Dutch  themselves,  when  they  evolved  reliable  field  armies, 
copied  it  with  few  modifications,  and  by  degrees  it  was  spread 
over  Europe  by  the  professional  soldiers  on  both  sides.  There 
was  plenty  of  discussion  and  readjustment  of  details.  For 
example,  the  French,  with  their  smaller  battalions  and  more 
rapid  movements,  were  inclined  to  disparage  both  the  cuirass 
and  the  pike,  and  only  unwillingly  hampered  themselves  with 
the  long  heavy  Spanish  musket,  which  had  to  be  fired  from  a 
rest.  In  1600,  nearly  fifty  years  after  the  introduction  of  the 
musket,  this  most  progressive  army  still  deliberately  preferred 
the  old  light  arquebus,  and  only  armed  a  few  selected  men  with 
the  larger  weapons.  On  the  other  hand,  the  Spaniards,  though 
supreme  in  the  open,  had  for  the  most  part  to  deal  with  desperate 
men  behind  fortifications.  Fighting,  therefore,  chiefly  at  close 
quarters  with  a  fierce  enemy,  and  not  disposing  either  of  the 
space  or  of  the  opportunity  for  "  manonivre-battles,"  they 
sacrificed  all  theirformer  lightness  and  speed,and  clungto  armour, 
the  long  pike  and  the  heavy  aj  o».  bullet.  But  the  principles 
first  put  into  practice  by  Gonsalvo  de  Cordoba,  the  combination, 
in  the  proportions  required  in  each  case,  of  fire  and  shock 
elements  in  every  body  of  organized  infantry  however  smalt, 
were  maintained  in  full  vigour,  and  by  now  the  superiority 
of  the  infantry  arm  in  method,  discipline  and  technique,  which 
had  long  before  made  the  Spanish  nobles  proud  to  trail  a  pike 
in  the  ranks,  began  to  impress  itself  on  other  nations.  The 
relative  value  of  horse  and  foot  became  a  subject  for  expert 

'  Even  as  late  as  1645  a  battalion  of  infantry  in  England  was  called 
a  "  tercio  "  or  "  tertia  "  (see  Aruv;  SpaiUsh  army)^ 
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discussion  instead  of  an  auom  of  class  pride.  The  question 
of  cavalry  versus  infantry,  hotly  disputed  in  all  ages,  is  a  matter 
affecting  general  tactics,  and  does  not  come  within  the  scope  of 
the  present  article  (see  further  Cavalbv),  Expert  opinion 
ind^d  was  stiU  on  the  side  of  the  horsemen.  It  was  00  their 
cavalry,  with  its  sp>eed,  its  swords  and  its  pistols  that  the  armies 
of  the  i6th  century  relied  in  the  main  to  produce  the  decision 
in  battle.  Sir  Frauds  Vane,  speaking  of  the  battle  of  Nieupoort 
in  1600,  says,  "  Whereas  most  commonly  in  battles 
taiM^  the  success  of  the  foot  dependeth  on  that  of  the  horse, 
here  it  was  dean  contrary,  for  so  long  as  the  foot  held 
good  the  horse  could  not  be  beaten  out  of  the  fidd."  The 
"  success "  of  the  foot  in  Vane's  eyes  is  deaily  resistance 
to  disintegration  rather  than  ability  to  strike  a  dedsive 
blow. 

It  must  be  remembered,  however,  that  Vane  is  speaking  of  the 
Low  Countries,  and  that  in  France  at  any  rate  the  solidity  which 
saved  the  day  at  Nieupoort  was  less  appredated  than  the  tlait 
which  had  won  so  many  smart  engagements  in  the  Wars  of 
Religion.  Moreover,  it  was  the  ofensiw,  the  decision-compelling 
faculty  of  the  foot  that  steadily  developed  during  the  17th 
century.  To  this,  little  by  little,  Uie  poweiB  of  passive  resatance 
to  which  Vane  did  homage,  valuable  as  they  were,  were  sacrificed, 
until  at  last  the  long  pike  disappeared  altogether  and  the  firearm, 
provided  with  a  bayonet,  was  the  uniform  weapon  of  the  foot- 
soldier.  This  stage  of  infantry  history  covers  almost  exactly 
a  century.  As  far  as  France  was  concerned,  it  was  a  natural 
evolution.  But  the  acceptance  of  the  principle  by  the  rest  of 
the  miUtary  world,  imposed  by  the  genius  of  Gustavus  Adolphus, 
was  rather  revolution  than  evolution. 

In  the  army  which  Louis  XIQ.  led  against  his  revolted  barons 
of  Anjou  in  i6ao,  the  old  regiments  (/ecvieux — Picardie,  Kedmont, 
&c.)  seem  to  have  marched  in  an  open  chequer-wise 
Adol^at.  formation  of  companies  which  is  interesting  not  only 
as  a  deliberate  imitation  of  the  Roman  legion  (all 
soldiers  of  that  time,  in  the  prevailing  confusion  of  tactical 
ideas,  sought  guidance  in  the  works  of  Xenophon,  Aelian 
and  Vegetius),  but  as  showing  that  flexibiUty  and  handiness 
was  not  the  monopoly  of  the  Swedish  system  that  was  soon  to 
captivate  military  Europe.  The  formations  themselves  are 
indeed  found  in  the  Spanish  and  Dutch  armies,  but  the  equipment 
of  the  men,  and  the  general  character  of  the  operations  in  which 
they  were  engaged,  probably  failed  to  show  oS  the  advantages 
of  this  articulation,  for  the  generab  of  the  Thirty  Years'  War, 
trained  in  this  school,  formed  their  infantry  into  large  battalions 
(generally  a  single  line  of  masses).  Experience  certainly  gave 
the  troops  that  used  these  unwieldy  formations  a  relatively 
high  manoeuvring  capadty,  for  Tilly's  army  at  Breitenfeld 
(1631)  "  changed  front  half-left  "  in  the  course  of  the  battle 
itself.  But  the  manoeuvring  power  of  the  Swedes  was  higher 
still.  Each  party  represented  one  side  of  the  dassical  revival, 
the  Swedes  the  Roman  three-line  manipular  tactics,  the 
Imperialists  and  Leaguers  those  of  the  Greek  line  of  phalanxes. 
The  former,  depending  as  it  did  on  high  moral  in  the  individual 
foot-soldier,  was  hardly  suitable  to  such  a  congeries  of  mercenaries 
as  those  that  Wallenstein  commanded,  and  later  in  the  Thirty 
Years'  War,  when  the  old  native  Swedish  and  Scottish  brigades 
had  been  aimihilated,  the  Swedish  infantry  was  Httle  if  at  all 
better  than  the  rest. 

But  its  tactical  system,  sanctified  by  victory,  was  eagerly 
caught  up  by  military  Europe.  The  musket,  though  it  had 
finally  driven  out  the  arquebus,  bad  been  lightened  by  Gustavus 
Adolphus  so  far  that  it  could  be  fired  without  a  rest.  Rapidity 
in  loading  had  so  far  improved  that  a  company  could  safely  be 
formed  six  deep  instead  of  ten,  as  in  the  Spanish  and  Dutch 
systems.  Its  fire  power  was  further  augmented  by  the  addition 
oi  two  very  light  field-guns  to  ea<;h  battalion;  these  could 
inflict  loss  at  twice  the  effective  range  of  the  shortened  musket. 
Above  all,  Gustavus  introduced  into  the  military  systems  of 
Europe  a  new  disdpline  based  on  the  idea  of  exact  performance 
of  duty,  which  made  itself  felt  in  every  part  of  the  service,  and 
was  a  welcome  substitute  for  the  former  easy-going  methods 


of  regimental  existence.'  The  adoption  of  Swedish  methods 
indeed  was  facilitated  by  the  disrepute  into  which  the  older 
systems  had  fallen.  Men  were  beginning  to  see  that  armies 
raised  by  contract  for  a  few  months'  work  possessed  inherent 
vices  that  made  it  impossible  to  rdy  upon  them  in  small  things.  ' 
Courage  the  mercenary  certainly  possessed,  but  his  individual 
sense  of  honour,  code  of  soldierly  morab,  and  sometimes  devotion 
to  a  particular  leader  did  not  compensate  for  the  absence  of  a 
strong  motive  for  victory  and  for  his  general  refractoriness  in 
matters  of  detail,  such  as  march- disdpline  and  punctuality, 
which  had  become  essential  since  the  great  Swedish  king  had 
reintroduced  order,  method  and  defintteness  of  purpose  into  the  ' 
conduct  of  military  operations.  In  the  old-fashioned  masses, 
moreover,  individual  weaknesses,  both  moral  and  physical, 
counted  for  little  or  were  suppressed  in  the  general  soldierly 
feeling  of  the  whole  body.  But  the  six-deep  line  used  by  Gustavus 
demanded  more  devotion  and  exact  obedience  in  the  individual 
and  a  more  uniform  method  of  drill  and  handling  arms.  So 
shallow  an  order  was  not  strong  enough,  under  any  other  condi- 
tions, to  resist  the  shock  of  cavalry  o^  even  of  pikemen.  Indeed, 
had  not  the  cavalry  {who,  after  Gustavus's  death,  were  uninspired 
mercenaries  like  the  rest)  ceased  to  charge  home  in  the  fashion 
that  Gustavus  exacted  of  them,  it  b  possible  that  the  new- 
fashioned  line  would  not  have  stood  the  test,  and  that  infantry 
would  have  reverted  to  the  early  16th-century  type. 

The  problem  of  combining  the  maximum  of  fire  power  with  the 
maximum  of  control  over  the  individual  firer  was  not  fully 
solved  until  1740,  but  the  necessity  of  attempting  the  ^^ 

problem  was  realised  from  the  first.  In  the  Swedish  ijeA^ioa, 
army,  before  it  was  corrupted  by  the  atmosphere 
of  die  Thirty  Years'  War,  duty  to  God  and  to  country  were 
the  springs  of  the  punctual  disdpline,  in  small  things  and  in 
great,  which  made  it  the  most  formidable  army,  unit  for  unit, 
in  the  world.  In  the  Enghsh  Civil  War  (in  which  the  adherents 
of  the  "  Swedish  system  "  from  the  first  ousted  those  of  the 
"  Dutch ")  the  difficulty  was  more  acute,  for  although  the 
mainsprings  of  action  were  similar,  the  technical  side  of  the 
soldier's  business — the  regimental  organization,  drill  and  handling 
of  arms — had  all  to  be  improvised.  Now  in  the  beginning  the 
Royalist  cavalry  was  recruited  from  "gentleoken  that  have 
honour  and  courage  and  resolution  ";  later,  Cromwdl  raised  3 
cavalry  force  that  was  even  more  thoroughly  imbued  with  the 
spirit  of  duty,  "  men  who  made  some  consdence  of  what  they 
did,"  and  throughout  the  Civil  War,  consequently,  the  mounted 
arm  was  the  queen  of  the  battlefidd. 

The  Parliamentary  foot  too  "made  some  conscience  of 
what  it  did,"  more  espedally  in  the  first  years  of  the  war.  But 
its  best  elements — the  drilled  townsmen — were  rather  of  a 
defensive  than  of  an  offensive  character,  and  towards  the  close 
of  the  struggle,  when  the  foot  on  both  sides  came  to  be  formed 
of  professional  soldiers,  the  defensive  element  decreased,  as  it 
had  decreased  in  France  and  dsewliere.  The  war  was  like 
Gustavus's  German  campaign,  one  of  rapid  and  far-ranging 
marches,  and  the  armoured  pikeman  had  either  to  shorten  his 
pike  and  to  cast  off  his  armour  or  to  be  left  at  home  with  the 
heavy  aitillery  (see  Firth's  Cromwell's  Army,  ch.  iv.).  Fights 
"  at  push  of  pike  "  were  rare  enough  to  be  specially  mentioned 
in  reports  of  battles.  Sir  James  Turner  says  that  in  r657,  when 
he  was  commissioned  with  others  to  raise  regiments  for  the  king 
of  Denmark,  "  those  of  the  Privy  Council  would  not  sufler  one 
word  to  be  mentioned  of  a  pike  in  our  Commissions."  It  was 
the  same  with  armour.  In  1658  Lockhart,  the  commander  of 
the  English  contingent  in  France,  specially  asked  for  a  supply  of 
cuirasses  and  headpieces  for  his  pikemen  in  order  to  impress  his 
allies.  In  1671  Sir  James  Turner  says,  "  When  we  see  iMittalions 
of  pikes,  we  see  them  everywhere  naked  unless  it  be  in  the 
Netherlands."  But  a  small  proportion  of  pikes  was  still  held 
to  be  necessary  by  experienced  soldiers,  for  as  yet  the  socket 
bayonet  had  not  been  invented,  and  there  was  still  cavalry  in 
Europe  that  could  be  trusted  to  ride  home. 
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WMe  such  cavalry  existed,  the  development  of  fire  power 
was  everywhere  hindered  by  the  necessity  o(  self-defence.  On 
the  other  hand  the  liitherto  accepted  defensive  means  militated 
against  efficiency  in  many  ways,  and  ahout  1670,  when  Louis 
XIV.  and  Louvois  were  fashioning  the  new  standing  army  that 

was  for  fifty  years  the  model  for  Europe,  the  problem 
^^^  was  how  to  improve  the  drill  and  efficiency  of  the 
piftt.  musketeers  so  far  that  the  pikes  could  be  reduced  to  a 

minimum.  In  1680  the  firelock  was  issued  instead  of 
the  matchlock  to  all  grenadiers  and  to  the  four  best  shots  in  each 
French  Company.  The  bayonet — in  its  primitive  form  merely 
a  dagger  that  was  fixed  into  the  muzzle  of  the  musket— was 
also  introduced,  and  the  pike  was  shortened.  The  proportion 
of  pikes  to  muskets  in  Henry  IV. 's  day,  2  to  i  or  3  to  2,  and  in 
Gustavus's  a  to  3,  had  now  fallen  to  i  to  3. 

The  day  of  great  causes  that  could  inspire  the  average  man 
with  the  resolution  to  conquer  or  die  was,  however,  past,  and  the 
"shallow  order"  (.I'ordre  mince),  with  all  its  demands  on  the 
individual's  sense  of  duty,  had  become  an  integral  part  of  the 
military  system.  How  then  was  the  sense  of  duty  to  be  created? 
Louis  and  Louvois  and  their  contemporaries  sought  to  create  it  by 
taking  raw  recruits  in  batches,  giving  them  a  consistent  training, 
quartering  them  in  barracks  and  uniforming  them.  Hence- 
forward  the  soldier  was  not  a  unit,  self-taught  and  free  to  enter 
the  service  of  any  master.  He  had  no  existence  as  a  soldier  apart 
from  his  regiment,  and  within  it  he  was  taught  that  the  regiment 
was  everything  and  the  individual  nothing.  Thus  by  degrees 
the  idea  of  implicit  obedience  to  orders  and  of  esprit  de  corps 
was  absorbed.  But  the  self-respecting  Englishman  or  the  quick 
ardent  Frenchman  was  not  the  best  raw  material  for  quasi- 
automatic  regiments,  and  it  was  not  until  an  infinitely  more 
rigorous  system  of  discipline  was  applied  to  an  unimaginative 
army  that  the  full  possibilities  of  this  enforced  sense  of  duty 
were  realized. 

The  method  of  delivering  fire  originally  used  by  the  Spaniards,  in 
which  each  man  in  succession  fired  and  fell  back  to  the  rear  of  the 
Matbait  '"'^  '°  «load,  required  for  its  continued  and  exact  per- 
S  »■  formance  a  degree  of  coolness  and  individual  Bmartness 

batm  which  was  probably  rarely  attained  in  practice.     This  was 

ffJJ™  not  of  senous  moment  when  the  "  shot  "  were  Bimple 

auxiliaries,  but  when  under  Gustavus  the  offensive  iclea 
came  to  the  front,  and  the  bullets  of  the  infantiy  were  expected  to 
do  something  more  than  merely  annoy  the  hostile  pi kemen,  a  more 
effective  method  had  to  be  devised.  First,  the  handiness  of  tlie 
musket  was  so  far  improved  that  one  man  could  reload  while  five, 
instead  of  as  formerly^  ten,  fired.  Then,  as  the  enhanced  rate  of  fire 
made  the  file-firing  still  more  disorderly  than  before,  two  ranks  and 
three  were  set  to  fire  "  volews  "  or  "  raJvees  "  together,  and  before 
1640  it  had  become  the  general  custom  for  the  musketeers  to  fire  one 
or  two  volleys  and  then,  along  with  the  pikemen,  to  "  fall  on."  It 
was  of  course  no  mean  task  to  charge  even  a  disordered  mass  of  pikes 
with  a  short  sword  or  a  clubbed  musket,  and  usually  after  a  few 
minutes  the  combatants  would  drift  apart  and  the  musketeers  on 
either  aide  would  keep  up  an  irregular  fire  until  the  officers  urged  the 
whole  forward  for  a  second  attempt. 

With  the  general  disuse  of  the  lance,  the  disappearance  of  the 
personal  motives  that  formerly  made  the  cavalryman  charge  home, 
f^  the  adoption  of  the  flintlock  musket  and  the  invention  of 

>«iu»W.  *''^  socket  bayonet  (the  fixing  of  which  did  not  prevent  fire 
^^^^  being  delivered),  all  reason  for  retaining  the  pike  vanished, 
and  from  about  1700  to  the  present  day,  therefore,  the  invariable 
armament  of  infantry  has  been  the  musket  (or  rifle)  and  bayonet. 
The  manner  of  employing  the  weapons,  ho?rever,  changed  but 
■lowly.  In  the  French  army  in  1688,  for  instance  [is  years  befon> 
the  abolition  of  the  pike),  the  old  file-fire  wasstill  officially 
though   rarely   employed,  the   more   usual   metho '   ' 

musketeers  in  groups  of  12  to  30  men  to  advance 

deliver  their  volleys  in  turn,  these  groups  corresponding  in  size  to 
one  o[  the  musketeer  wings  [munches)  of  a  company  or  double 
cofnpany.  But  the  fire  and^shock'actionof  infantry  werestill  distinct, 
the  idea  of  "  push  of  pike"  remained,  the  bayonet  (as  at  Marsaglia) 
taking  the  place  of  the  pike,  and  musketry  methods  were  still  and 
throughout  the  War  of  the  Spanish  Succession  somewhat  lialf- 
hearted  and  tentative.  Two  generals  so  entirely  different  in  genius 
and  temperament  as  Saxe  and  Catinat  could  agree  on  this  point,  that 
attacking  infantrv  ought  to  close  with  the  enemy,  bayonets  fixed, 
without  firing  a  shot.  Catinat's  orders  to  his  army  in  1690,  indeed, 
seem  rather  to  indicate  that  he  expected  his  troops  to  endure  the 
enemy's  first  fire  without  replying  in  order  that  their  own  voUey, 
when  it  was  at  last  delivered  at  a  few  paces  distance,  should  be  as 
murderous  as  posable,  while  Saxe,  who  was  a  dreamer  as  well  as  a 
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practical  commander  of  troops,  advocated  the  pure  bayor 
But  the  fact  that  is  common  to  both  is  the  relative  ineffeci. . 

musketry  before  the  Prussian  era,  whether  this  musketry   "..__ 

livered  by  groups  of  men  running  forward  and  returning  in  line  or 
even  by  companies  in  a  long  line  of  battle. 

This  ineffectiveness  was  due  chiefly  to  the  fact  that^re  and  move- 
ment were  separate  matters.  The  enemy's  volley,  that  Catinat  and 
others  ordered  their  troops  to  endure  without  mnching,  was  sonie- 
times  (as  at  Fontenoy)  absolutely  crushing.  But  as  a  rule  it  in- 
flicted an  amount  of  loss  that  was  not  sufficient  to  put  the  advancing 
troops  out  of  action,  and  experienced  officers  were  aware  that  to  halt 
to  reply  rave  the  enemy  time  to  reload,  and  that  once  the fieht  became 
an  interchange  of  partial  and  occasional  volleys  or  a  general  tiVaiiierie, 
there  was  an  end  to  the  attack. 

Meanwhile,  the  tactics  of  armies  had  been  steadily  crystallizing 
into  the  so-called  "  linear  "  form,  which,  as  far  as  concerns  the 
infantry,  is  simply  two  long  lines  of  battidions  (three, 
fouror  five  deep)  andgavetbeutmost  possible  develop-  tmcucM. 
ment  to  fire-power.  The  object  of  the  "  line  "was  to 
break  or  beat  down  the  opposing  line  in  the  shortest  possible 
time,  whether  by  fire  action  or  shock  action,  but  fire  action  was 
only  decisive  at  so  short  a  range  that  the  principal  volley  could 
be  followed  immediately  by  a  charge  over  a  few  score  paces  at 
most  and  the  crossing  of  bayonets.  Fire  was,  however,  effective 
at  ranges  outside  chafing  (Stance,  especially  from  the  battalion 
guns,  and  however  the  decision  was  achieved  in  the  end,  it  was 
necessary  to  cross  the  zone  between  about  300  yds.  and  50  yds. 
range  as  quickly  as  passible.  It  was  therefore  the  business 
of  the  regimental  officer  to  force  his  men  across  this  zone  before 
fire  was  opened.  If,  as  Catinat  recommended,  decisive  range 
was  reached  with  every  musket  loaded  and  the  troops  welt  in 
hand,  their  fire  when  finally  it  was  delivered  might  well  be 
decisive.  But  in  practice  this  rarely  happened,  and  though  here 
and  there  such  expedients  as  a  skirmishing  line  were  employed  to 
assist  the  advance  by  disturbing  the  enemy's  fire  the  most  that  was 
hoped  by  the  average  colonel  or  captain  was  that  in  the  advance 
fire  should  be  opened  as  late  as  possible  and  that  the  officers 
should  strive  to  keep  in  their  hands  the  power  of  breaking  off 
the  fire-fight  and  pushing  the  troops  forward  again.  Theorists 
were  already  proposing  column  formations  for  shock  action, 
and  initiating  the  long  controversy  between  I'ordre  mince  and 
I'ordre  profonde,  but  this  was  for  the  time  being  pure  speculation. 
The  linear  system  rested  on  the  principle  that  the  maximum 
weight  of  controlled  fire  at  short  range  was  decisive,  and  the 
practical  problem  of  infantry  tactics  was  how  to  obtain  this. 
The  question  of  fire  versus  shock  had  been  answered  in  favour 
of  the  former,  and  henceforward  for  many  yeats  the  question  of 
fire  versus  movement  held  the  first  place.  The  purpose  was  settled, 
and  it  remained  to  discover  the  means. 

This  means  was  Prussian  fire-discipline,  which  was  elaborated 
by  Leopold  of  Dessau  and  Frederick  William  I.,  and  practically 
applied  by  Frederick  the  Great.  It  consisted  first  in  the  combina- 
tion, instead  of  the  alternation,  of  fire  and  movement,  and 
secondly  in  the  thorough  efficiency  of  the  fire  in  itself.  But 
Ixitb  these  demanded  a  more  stringent  and  technically  more 
perfect  drill  than  had  ever  before  been  imagined,  or,  for  that 
matter,  has  ever  since  been  attained.  A  hundred  years  before 
the  steady  drill  of  the  Spanish  veterans  at  Rocroi,  who  at  the 
word  of  command  opened  their  ranks  to  let  the  cannon  fire  from 
the  rear  and  again  dosed  them,  impressed  every  soldier  in  Europe. 
But  such  drill  as  this  was  child's  play  compared  with  the  Old 
Dessauer's. 

On  approaching  the  enemy  the  marching  columns  of  the  Pmsmans, 
which  were  generally  open  columns  of  companies  4  deep,  wheeled  in 
succession  to  the  right  or  left  (almost  always  to  the  right)  p——, 
and  thus  passed  along  the  front  of  the  enemy  at  a  distance  ^^^ 
of  800-1200  yds.  until  the  rear  company  had  wheeled. 
Then  the  whole  together  (or  in  the  case  of  a  deployment  |y^_ 
to  the  left,  in  succession)  wheeled  into  line  facing  the 
enemy.  These  movements,  if  intervals  and  distances  were  preserved 
with  proper  precision,  brought  the  infantry  into  two  loi^  well- 
closed  lines,  and  parade-^ound  precision  was  actually  attained, 
thanks  to  remorseless  drilling  and  to  the  re  introduction  of  the  march 
in  step  to  music.  Of  course  such  movements  were  best  executed  on 
a  firm  plain,  and  as  far  as  pos^ble  the  attack  and  defence  of  woods 
and  villages  was  left  to  light  infantry  and  grenadiei 
marshes  and  scrub,  the  line  managed  to  manceuvn 
or.  byKJi\ 
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approach  to  the  precision  of  the  barrack  square.'  Now,  this  pre- 
cision allowed  Fiederick  to  take  risks  that  no  former  commander 
would  have  dared  to  take.  At  Hohenfriedberg  the  infantry  columns 
crossed  a  marshy  stream  almost  within  cannon  shot  of  the  enemy; 
at  Kolin  (though  there  this  insolence  was  punished)  the  army  filed 
past  the  Imperialist  skirmisherB  within  less  than  musket  shot,  and 
the  climax  of  this  daring  was  the  "  oblique  order  "  attack  of  Leuthen. 
With  this  was  bound  up  a  fire  discipline  that  was  more  extraordinary 
than  any  perfection  of  manceuvre.     Before  Hohenfriedberg  the  king 

Save  orders  that  "  pelbtonfeuer  "  was  to  be  opened  at  200  paces 
■om  the  enemy  and  continued  up  to  30  paces,  when  the  li 
fall  on  with  the  bayonet.     The  possibili'       '   '  ' 

infantry  __. 

capable  of  delivering  (with  the  flintlock  muzzle-loading  muskets,  be 
it  observed)  five  volleys  a  minute.  This  peloionfeuer  or  company 
volleys  replaced  the  old  fire  by  ranks  practised  in  other  armies. 
Fire  be^n  from  the  flanks  of  the  battalion,  which  consisted  of  eight 
companies  (for  firing,  3  deep).     When  the  right  company  commander 

Eave  "  fire,"  the  commander  of  No.  2  gave  ready,  followed  in  turn 
y  other  companies  up  to  the  centre.  The  same  process  having  been 
gone  through  on  the  left  flank,  by  the  time  the  two  centre  companies 
had  fired  the  two  flank  compames  were  ready  to  recommence,  and 
thus  a  continuous  series  of  rolling  volleys  was  delivered,  at  one  or 
two  seconds'  interval  only  between  companies.  In  attack  this  fire 
was  combined  with  movement,  each  company  in  turn  advancing  a 
few  paces  after  "  making  ready."  In  square,  old-fashioned  methods 
of  fire  were  employed.  Square  was  an  indecisive  ajid  defensive 
formation,  rarely  used,  and  m  the  advance  of  the  deployed  line,  the 
offensive  and  decision-seeking  formation  par  exceUMce,  the  special 
Prussian  fire-discipline  gave  Frederick  an  advantage  of  five  shots  to 
two  against  all  opponents.  The  bayonet-attack,  if  the  rolling  volleys 
had  done  their  work,  was  merely  presenting  the  cheque  for  pay- 
ment "  as  a  modern  German  writer  puts  it.  The  cheque  had  been 
drawn,  the  decision  given,  in  the  fire-fight. 

For  some  years  this  method  of  infantry  training  gave  the 
Prussians  a  decisive  superiority  in  whatever  order  they  fought. 
But  their  enemies  improved  and  also  grew  in  numbers, 
while  the  Prussian  army's  resources  were  strictly 
limited.  Thus  in  the  Seven  Years'  War,  after  the  two  costly 
battles  of  Prague  and  Kolin  (1757)  especially,  it  became  necessary 
to  manoeuvre  with  the  object  of  bringing  the  Prussian  infantry 
into  contact  with  an  equal  or  if  possible  smaller  portion  of  the 
enemy's  hne.  If  this  could  be  achieved,  victory  was  aa  certain 
as  ever,  but  the  difficulties  of  bringing  about  a  successful 
manceuvre  were  such  that  the  classical  "  obUque  order  "  attack 
was  only  once  completely  executed.  This  was  at  Leuthen, 
December  5th,  1757,  perhaps  the  greatest  day  in  the  history  of 
the  Prussian  army.  Here,  in  a  rolling  plain  country  occasionally 
broken  by  marges  and  villages,  the  "  obUque  order "  was 
executed  at  high  speed  and  with  clockwork  precision.  Frederick's 
object  was  to  destroy  the  left  of  the  Austrian  army  (which  far 
outnumbered  his  own)  before  the  rest  of  their  deployed  line  of 
battle  could  change  front  to  intervene.  His  method  was  to 
place  his  own  line,  by  a  concealed  flank  march,  opposite  the 
point  where  he  desired  to  strike,  and  then  to  advance,  not  in 
two  long  lines  but  in  fichelon  of  battalions  from  the  right  (see 
Leuxuen).  Theichelon  was  not  so  deep  but  that  each  battalion 
was  properly  supported  by  the  following  one  on  its  left  (100 
paces  distance),  and  each,  as  it  came  within  zoo  yds.  of  the 
Austrian  battalion  facing  it,  opened  its  "  rolling  volleys  "  while 
continuing  to  advance;  thus  long  before  the  left  and  most 
backward  battalions  were  committed  to  the  fight,  the  right 
battalions  were  crumbling  the  Austrian  infantry  units  one  by 
one  from  left  to  right.  It  was  the  same,  without  parade 
manceuvies,  when  at  last  the  Austrians  managed  to  organize 
a  hne  of  defence  about  Leuthen  village.  Unable  to  make  an 
elaborate  change  of  front  with  the  whole  centre  and  right  wing 
for  want  of  rime,  they  could  do  no  more  than  crowd  troops 
about  Leuthen,  on  a  short  fighring  front,  and  this  crumbled  in 
turn  before  the  Prussian  volleys. 

One  lesson  of  Leuthen  that  contemporary  soldiers  took  to 
heart  was  that  even  a  two-to-one  superiority  in  numbers  could 
not  remedy  want  of  manceuvring  capacity.    It  might  be  hoped 

•  About  this  time  there  was  introduced,  tor  resisting  cavalry,  the 
well-known  hollow  battalion  square,  which,  replacing  the  former 
masses  of  pikes,  represented  up  to  the  most  modem  times  the  de- 
fensive, as  the  line  or  column  represented  the  offensive  formation  of 
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that  with  training  and  drill  an  Austrian  battalion  could  be  made 
equal  to  a  Prussian  one  in  the  front-to-front  fight,  and  in  fact, 
as  losses  told  more  and  more  heavily  on  Frederick's  army  as 
years  went  on,  the  specific  superiority  of  his  infantry  disappeared. 
From  1758  therefore,  to  the  end  of  the  war,  there  were  no  more 
Rossbachs  and  Leuthens.  Superiority  in  efficiency  through 
previous  training  having  exhausted  its  influence,  superiority 
in  force  through  manceuvre  begaji  to  be  the  general's  ideal,  and 
as  it  was  a  more  familiar  notion  to  the  average  Prussian  general, 
trained  to  manceuvre,  than  to  his  opponent,  whose  idea  of 
"manceuvre"  was  to  sidle  carefully  from  one  position  to 
another,  Prussian  generalship  maintained  its  superiority,  in 
spite  of  many  reverses,  to  the  end.  The  last  campaigns  were 
indeed  a  war  of  positions,  because  Frederick  had  no  longer  the 
men  available  for  forcing  the  Austrians  out  of  them,  and  on  many 
occasions  he  was  so  weak  that  the  most  passive  defensive  and 
the  most  elaborate  entrenchments  barely  sufficed  to  save  him. 
But  whenever  opportunity  oflered  itself,  the  king  sought  a 
derasive  success  by  bringing  the  whole  of  his  infantry  against 
part  of  the  enemy's— the  principle  of  Leuthen  put  in  practice 
over  a  wider  area  and  with  more  elastic  manceuvre  methods. 
The  long  Echelon  of  battalions  directed  against  a  part  of  the 
hostile  line  developed  quite  naturally  into  an  irregular  6chelon 
of  brigade  columns  directed  against  a  part  of  the  enemy's  position. 
But  the  history  of  the  "  cordon  system  "  which  followed  this 
development  belongs  rather  to  the  subject  of  tactics  in  general 
than  to  that  of  infantry  fighting  methods.  Within  the  unit 
the  tactical  method  scarcely  varied.  In  a  battle  each  battalion 
or  brigade  fought  as  a  unit  in  line,  using  company  volleys  and 
seeking  the  decision  by  fire. 

In  this,  and  in  even  the  most  minute  details  of  drill  and  uni- 
form, military  Europe  slavishly  copied  Prussia  for  twenty  years 
after  the  Seven  Years'  War.  The  services  of  ex- 
Prussian  officers  were  at  a  premium  just  as  those  of  venitt  aad 
Gustavus's  officers  had  been  1 50  years  before.  Military  develop- 
missions  from  all  countries  went  to  Potsdam  or  to  J^^f* 
the  "  Reviews  "  to  study  Prussian  methods,  with  ^^g_ 
as  simple  a  faith  in  their  adequacy  as  that  shown 
to-day  by  small  states  and  half -civilized  kingdoms  who  send 
military  representatives  to  serve  in  the  great  European  armies. 
And  withal,  the  period  1763-1792  is  full  of  tactical  and  strategical 
controversies.  The  principal  of  these,  as  regards  infantry, 
was  that  between  "fire"  and  "shock"  revived  about  1710 
by  Folard,  and  about  1780  the  American  War  of  Independence 
complicated  it  by  introducing  a  fresh  controversy  between 
skirmishing  and  dose  order.  As  to  the  first,  in  Folard's  day 
as  in  Frederick's,  fire  action  at  close  range  was  the  deciding 
factor  in  battle,  but  in  Frederick's  later  campaigns,  wherein  he 
no  longer  disposed  of  the  old  Prussian  infantry  and  its  swift 
mechanical  fire-discipline,  there  sprang  up  a  tendency  to  trust 
to  the  bayonet  for  the  decision.  If  the  (so-called)  Prussian 
infantry  of  1763  could  he  in  any  way  brought  to  dose  with  the 
enemy,  it  had  a  fair  chance  of  victory  owing  to  its  leaders' 
previous  dispositions,  and  then  the  advocates  of  "  shock," 
who  had  temporarily  been  silenced  by  MoHwitz  and  Hohenfried- 
berg, again  took  courage.  The  ordinary  line  was  primarily 
a  formation  for  fire,  and  only  secondarily  or  by  the  accident 
of  circumstances  for  shock,  and,  chiefiy  perhaps  under  Saxe's 
influence,  the  French  army  had  for  many  years  been  accustomed 
to  differentiate  between  "  linear "  formations  for  fije  and 
"  columnar  "for  attack— thus  reverting  to  16th-century  practice. 
While,  therefore,  the  theoreticians  pleaded  for  battalion  columns 
and  the  bayonet  or  for  hne  and  the  bullet,  the  practical  soldier 
used  both.  Many  forms  of  combined  line  and  column  were 
tried,  but  in  France,  where  the  question  was  most  assiduously 
studied,  no  agreement  bad  been  arrived  at  when  the  advent  of 
the  skirmisher  further  comphcated  the  issues. 

In  the  early  Silesian  wars,  when  armies  fought  in  open  country  in 
linear  order,  the  outpost  service  scarcely  concerned  the  line  troops 
sufficiently  to  cause  them  to  get  under  arms  at  the  sound  of  firing  00 
the  sentry  line.  It  was  performed  by  irregular  light  troops,  recruited 
from  wild  characters  of  all  nations,  who  were  also  charged  with  the 
preliminary  skirmishing  necessary  to  clear  up  the  situation  h"' — 
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the  deployment  of  the  battle-army,  but  once  the  line  opened  fire  their 
work  was  done  and  they  cleared  away  to  the  flanks  (generally  in 
search  of  plunder).  Later,  however,  as  the  preliminary  manceuvring 
before  the  battle  grew  in  importance  and  the  ground  taken  into  the 
manceuviing  zone  was  more  varied  and  extended  than  formerly, 
light  infantry  was  more  and  more  in  demand — in  a  "  cordon  "  de- 
fenMve  for  patrolling  the  intervals  between  the  various  detachments 
of  Ibie  troops,  in  an  attack  for  clearing  the  way  for  the  deployment  of 
each  column.  Yet  in  all  this  there  was  no  suggestion  that  light 
troops  or  skirmishers  were  capable  of  brii^ng  about  the  decision  in 
an  armed  conflict.  When  Frederick  gained  a  durable  peace  in  1763 
he  dismissed  his  "  free  battalions  "  without  mercy,  and  by  1764  not 
more  than  one  Pnissian  soldier  in  eleven  was  an  '  irr^ular,"  either 
of  horse  or  foot.' 

But  in  the  American  War  of  Independence  the  line  was  oitted 
against  light  infantry  in  difficult  country,  and  the  British  and  French 
jj^.  officers  who  served  in  it  returned  to  Europe  full  of  en- 

^Sairr  thusiasm  for  the  latter.  Nevertheless,  their  l^;ht  infantry 
was,  unlike  Frederick's,  sekcUd  Unt  infantry.  The  light 
infantry  duties—skirmishing,  reconnaissance,  outposts — were  grafted 
on  to  a  thorough  close-order  training.  At  first  these  duties  fell  to 
the  grenadiers  and  light  companies  of  each  battalion,  but  during  the 
struggle  in  the  colonies,  the  light  companies  of  a  brigade  were  so 
frequently  massed  in  one  battalion  that  in  the  end  whole  regiments 
were  converted  into  lipht  infantry.  This  combination  of  '  line  " 
steadiness  and  "  skirmisher  "  freedom  was  the  keynote  of  Sir  John 
Moore's  training  system  fifteen  years  later,  and  Moore's  regiments, 
above  all  the  52nd,  43rd  (now  combined  as  the  Oxfordshire  Light 
Infantry)  and  95th  Rifles  (Rifle  Brigade),  were  the  backbone  of  the 
British  Army  throughout  the  Peninsular  War.  At  Waterloo  the 
52nd,  changing  front  in  line  at  the  double,  flung  itself  on  the  head 
and  flank  of  the  Old  Guard  infantry,  and  with  the  "  rolling  volleys  " 
inherited  from  the  Seven  Years'  War,  shattered  it  in  a  few  minutes. 
Such  an  exploit  would  have  been  absolutely  inconceivable  in  the  case 
of  one  of  the  old  "  free  battalions."  But  the  light  infantry  had  not 
merely  been  levelled  up  to  the  line,  it  had  surpassed  it,  and  in  1815 
there  were  no  troops  in  Europe,  whether  trained  to  fight  in  line  or 
column  or  skirmishers,  who  could  rival  the  three  regiments  named, 
the  "  Light  Division  "  of  Peninsular  annals.  For  meantime  the 
infantry  organization  and  tactics  of  the  old  regime,  elsewhere  than 
in  England,  had  been  disintegrated  by  the  flames  of  the  French 
Revolution,  and  from  their  ashes  a  new  system  had  arisen,  which 
forms  the  real  starting-point  of  the  infantry  tactics  of  to-day. 

The  controversialists  of  Louis  XVI. 's  time,  foremost  of  whom 
were  Guibert,  Joly  de  Maizeroy  and  Menil  Durand  (see  Max 
The  J^ns,  Cesck.  d.  Kriegswssenschaften,  vol.  iii.),  were 

Pnacb  agreed  that  shock  action  should  be  the  work  of  troops 
2""*"'  formed  in  column,  but  as  to  the  results  to  be  expected 
from  shock  action,  the  extent  to  which  it  should  be 
facilitated  by  a  previous  fire  preparation,  and  the  formations  in 
which  fire  should  be  delivered  (line,  line  with  skirmishers  or 
"  swarms  ")  discussion  was  so  warm  that  it  sometimes  led  to 
wrangles  in  ladies'  drawing-rooms  and  meetings  in  the  duelling 
field.  The  drill-book  for  the  French  infantry  issued  shortly 
before  the  Revolution  was  a  common-sense  compromise,  which 
in  the  main  adhered  to  the  Frederidan  system  as  modified  by 
Guibert,  but  gave  an  important  place  in  infantry  tactics  to  the 
battalion  "  columns  of  attack,"  that  had  hitherto  appeared  only 
spasmodically  on  the  battlefields  of  the  French  army  and  never 
elsewhere.  This,  however,  and  the  quick  march  (100  paces  to 
the  minute  instead  of  the  Frederidan  75}  were  the  only  pre- 
scriptions in  the  drill-book  that  survived  the  test  of  a  "national  " 
war,  to  which  within  a  few  years  it  was  subjected  (see  French 
Revolutionaby  Wars),  The  rest,  like  the  "linear  system" 
of  organization  and  manceuvre  to  which  it  belonged  (sec  Army, 
!§  3o-'33;  Conscription,  &c.)  was  ignored,  and  drcumstances 
and  the  practical  troop-leaders  evolved  by  drcumstances 
fashioned  the  combination  of  close-order  columns  and  loose-order 
skirmishers  which  constituted  essentially  the  new  tactics  of 
the  Revolutionary  and  Napoleonic  infantry. 

The  process  of  evolution  cannot  be  stated  in  exact  terms, 
more  espedally  as  the  officers,  as  they  grew  in  wisdom  through 
experience,  learned  to  apply  each  form  in  accordance  with  grovmd 
and  circumstances,  and  to  reject,  when  unsuitable,  not  only  the 
forms  of  the  drill-book,  but  the  forms  proposed  by  themselves 
to  replace  those  of  the  drill-book.  But  certain  tendendes  are 
easily  discernible.    The  first  tendency  was  towards  the  dissolu- 

'  The  Prussian  Grenadier  battalions  In  the  Silesian  and  Seven 
Years'  Wars  were  more  and  more  confined  strictly  to  Une-of-battle 
duties  as  the  irregular  light  infantry  developed  in  numbers. 


tion  of  all  tactical  links.  The  earliei  battles  were  fought  partly 
in  line  for  fire  action,  partly  in  columns  for  the  bayonet 
attack.  Now  the  linear  tactics  depended  on  exact  pre-  rmMeai 
servation  of  dressing,  intervals  and  distances,  and  •toimjod 
what  required  in  the  case  of  the  Prussians  years  of  ^  Prmnc* 
steady  drill  at  76  paces  to  the  minute  was  hardly  ^^' 
attainable  with  the  newly  levied  ardent  Frenchmen 
marching  at  100  to  J20.  Once,  therefore,  the  line  moved,  it 
broke  up  into  an  irregular  swarm  of  exdted  firers,  and  experience 
soon  proved  that  only  the  troops  kept  out  of  the  turmoil,  whether 
in  line  or  in  column,  were  susceptible  of  manceuvie  and  united 
action.  Thus  from  about  1795  onwards  the  forms  of  the  old 
rSgime,  with  half  the  troops  in  front  in  line  of  battle  (practically 
in  dense  hordes  of  firers)  and  the  other  half  in  rear  in  lin"  or  line 
of  columns,  give  way  to  new  ones  in  which  the  skinmsheis  are 
fewer  and  the  closed  troops  more  numerous,  and  the  dedsion 
rests  no  longer  with  the  fire  of  the  leading  units  (which  of  course 
could  not  compare  in  effectiveness  with  the  rolling  volleys  <A 
the  drilled  line)  but  with  the  bayonets  of  the  second  and  third 
hnes — the  latter  being  sometimes  in  line  but  more  often,  owing 
to  the  want  of  preliminary  drill,  in  columns.  The  skirmishers 
tended  again  to  become  pure  light  infantry,  whose  rAle  was  to 
prepare,  not  to  give,  the  decision,  and  who  fought  in  a  thin 
line,  taking  every  advantage  of  cover  and  marksmanship.  In  the 
Consulate  and  early  Empire,  indeed,  we  commonly  find,  in  the 
closed  troops  destined  for  the  attack,  mixed  line  and  column 
formations  combining  in  themselves  shock  and  controlled  dose- 
order  fire— absolutely  regardless  of  the  skirmishers  in  front. 

In  sum,  then,  from  1793  to  1795  the  fighting  methods  of  the 
French  infantry,  of  which  so  much  has  been  written  and  said, 
are,  as  they  have  aptly  been  called,  "horde-tactics,"  From 
1796  onwards  to  the  first  campaigns  of  the  Empire,  on  the  other 
hand,  there  is  an  ever-growing  tendency  to  combine  skirmishers, 
properly  so  called,  with  controlled  and  well-dosed  bodies  in 
rear,  the  first  to  prepare  the  attack  to  the  best  of  their  ability 
by  individual  courage  and  skill  at  arms,  the  second  to  deliver 
it  at  the  right  moment  (thanks  totbeir  retention  of  manceuvie 
formations),  and  with  all  possible  energy  (thanks  to  the  cohesion, 
moral  and  material,  which  carried  forward  even  the  laggards). 
Even  when  in  the  long  wars  of  the  Empire  the  quality  of  the 
troops  progressively  deteriorated,  infantry  tactics  within  the 
regiment  or  brigade  underwent  no  radical  alteration.  The  actual 
formations  were  most  varied,  but  they  alwa}^  contained  two 
of  the  three  elements,  column,  line  and  skirmishers.  Column 
(generally  two  lines  of  battalions  in  columns  of  double-companies) 
was  for  shock  or  attack,  line  for  fire-effect,  and  skirmishers  to 
screen  the  advance,  to  scout  the  ground  and  to  disturb  the 
enemy's  aim.  Of  these,  except  on  the  defensive  (which  was 
rare  in  a  Napoleonic  battle),  the  "  column  "  of  attack  was  by 
far  the  most  important.  The  line  formations  for  fire,  with 
which  it  was  often  combined,  rarely  accounted  for  more  than 
one-quarter  of  the  brigade  or  division,  while  the  skirmishers 
were  still  less  numerous.  Withal,  these  formations  in  them- 
selves were  merely  fresh  shapes  for  old  ideas.  The  armament 
of  Napoleon's  troops  was  almost  identical  with  that  of  Frederick's 
or  Saxe's.  Line,  column  and  combinations  of  the  two  were 
as  old  as  Fontenoy  and  were,  moreover,  destined  to  live  for 
many  years  after  Napoleon  had  fallen.  "  Horde-tactics  "  did 
not  survive  the  earlier  Revolutionary  campaigns.  Wherein 
then  hes  the  change  which  makes  1792  rather  than  1740  the 
starting-point  of  modem  tactics? 

The  answer,  in  so  far  as  so  comprehensive  a  question  can  be 
answered  from  a  purely  infantry  standpoint,  is  that  whereas 
Frederick,  disposing  of  a  small  and  highly  finished 
instrument,  tised  its  manoeuvre  power  and  regimental  J^S^to*  ' 
effidency  to  destroy  one  part  of  his  enemy  so  swiftly  ana 
that  the  other  had  no  time  to  intervene,  Napoleon,  artlBtry 
who  had  numbers  rather  than  training  on  his  side,  only  ^J^' 
delivered  hisdecisiveblowafterhe  had  "fixed"  all  bodies  /^nf 
of  the  enemy  which  would  interfere  with  his  prepara- 
tions— i.e.  had  set  up  a  physical  barrier  against  the  threatened 
intervention.    This  new  idea  manifested  itself  in  various  forms. 
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in  strategy  (q.t.)  and  combined  tactics  it  is  generally  for  con- 
veniencecalled  "economy  of  force."  In  the  domainof  artillery  (see 
Aktilleky)  it  marked  a  distinction,  that  has  revived  in  the 
last  twenty  years,  between  slow  disintegrating  fire  and  sudden 
and  overpowering  "  fire-preparation."  As  regaids  infantry  the 
eftect  of  it  was  revolutionary.  Regiments  and  brigades  were 
launched  to  the  attack  to  compel  the  enemy  to  defend  himself, 
and  fought  imtil  completely  dissolved  to  force  him  to  use  up  his 
reserves.  "  On  s'engage  partout  et  puis  I'on  voit  "  is  Napoleon's 
own  description  of  his  holding  attack,  which  in  no  way  resembled 
the  "  feints  "  of  previous  generations.  The  self-sacrifice  of  the 
men  thus  engag«l  enabled  their  commander  to  "  see,"  and  to 
mass  his  reserves  opposite  a  selected  point,  while  Uttle  by  little 
the  enemy  was  hypnotized  by  the  fighting.  Lastly,  when 
"  the  battle  was  ripe  "  a  hundred  and  more  guns  galloped  into 
close  range  and  practicaUy  annihilated  a  part  of  the  defender's 
line.  They  were  followed  up  by  masses  of  reserve  infantry, 
often  more  solidly  formed  at  the  outset  than  the  old  Swiss  masses 
of  the  i6th  century.*  If  the  moment  was  rightly  chosen  these 
masses,  dissolved  though  they  soon  were  into  dense  formless 
crowds,  penetrated  the  gap  made  by  the  guns  (with  their  arms 
at  the  slope)  and  were  quickly  followed  by  cavalry  divisions 
to  complete  the  enemy's  defeat.  Here,  too,  it  is  to  be  observed 
there  is  no  true  shock.  The  infantry  masses  merely  "  present 
the  cheque  for  payment,"  and  apart  from  surprises,  ambushes 
and  fi^ts  in  woods  and  villages  there  are  few  recorded  cases 
of  bayonets  being  crossed  in  these  wars.  Napoleon  himself 
said  "  Le  feu  est  tout,  le  reste  peu  de  chose,"  and  though  a  mere 
plan  of  his  dispositions  suggests  that  he  was  the  disdple  of  Folard 
and  Menil  Durand,  in  reality  he  simply  applied  "  fire-power  " 
in  the  new  and  grander  form  which  his  own  genius  imagined. 

llie  problem,  then,  ?ras  not  what  it  had  been  one  hundred 
and  fifty  years  before.  The  business  of  the  attack  was  not  to 
break  down  the  pasuve  resistance  of  the  defence,  but  to  destroy 
,  or  to  evade  its  fire-power.  No  attack  with  the  bayonet  could  suc- 
ceed if  this  remained  eSective  and  unbroken,  and  no  resistance 
{in  the  open  field  at  least)  availed  when  it  had  been  mastered 
or  evaded.  In  Napoleon's  army,  the  circumstance  that  the 
infantry  was  (after  1807)  incapable  of  carrying  out  its  own 
fire-preparation  forced  the  task  into  the  hands  of  the  field 
artillery.  In  other  armies  the  18th-century  system  had  been 
discredited  by  repeated  disasters,  and  the  infantry,  as  it  became 
"  nationalized,"  was  passing  slowly  through  the  successive 
phases  of  irregular  lines,  "  swarms,"  skirmishers  and  line-and- 
column  formations  that  the  French  Revolutionary  armies  had 
traversed  before  them — none  of  them  methods  that  in  themselves 
had  given  decisive  results. 

In  all  Europe  the  only  infantry  that  represented  the  Frederician 
tradition  and  prepared  its  own  charge  by  its  own  fire  was  the 
Ttw  British.     Eye-witnesses  who  served  in  the  ranks  of 

Brttfrt  the  French  have  described  the  sensation  of  powerless- 
^J^^f*'  ness  that  they  felt  as  their  attacking  column  approached 
"'""f'  the  line  and  watched  it  load  and  come  to  the  present. 
The  column  stopped  short,  a  few  men  cheered,  others  opened 
a  r^^ed  individual  fire,  and  then  came  the  volleys  and  the 
counter-attack  that  swept  away  the  column.  Sometimes  this 
counter-stroke  was  made,  as  in  the  famous  case  of  Busaco,  from 
an  apparently  unoccupied  ridge,  for  the  British  line,  under 
Moore's  guidance,  had  shaken  ofi  the  Prussian  stiffness,  fought 
3  deep  instead  of  3  and  was  able  to  take  advantage  of  cover. 
The  "  bianknesB  of  the  battlefield  "  noted  by  so  many  observers 
to-day  in  the  South  African  and  Manchurian  Wars  was  fully  as 
characteristic  of  Wellington's  battles  from  Vimeiro  to  Waterloo, 
in  spite  of  close  order  and  red  uniforms.  But  these  battles 
were  of  the  offensive-defensive  type  in  the  main,  and  for  various 
reasons  this  type  could  not  be  accepted  as  normal  by  the  rest 
of  Europe.  Nonchalance  was  not  characteristic  of  the  eager 
national  levies  of  1813  and  1814,  and  the  Wellington  method  of 


Infantry  tactics,  thouj^  it  had  brought  about  the  failure  of 
Napoleon's  last  effort,  was  still  generally  regarded  as  an  illustra- 
tion of  the  already  recognized  fact  that  on  the  defensive  the  fii»- 
power  of  the  line,  unless  partly  or  wholly  evaded  by  rapidity 
in  the  advance  and  manccuvring  power  or  mastered  and  extin- 
guished by  the  fire-power  of  the  attack,  made  the  front  of  the 
defence  impregnable.  There  was  indeed  nothing  in  the  En^^ 
tactics  at  Waterloo  that,  standing  out  from  the  incidents  of  the 
battle,  offered  a  new  principle  of  winning  battles. 

Nor  indeed  did  Europe  at  large  desire  a  fresh  era  of  warfare. 
Only  the  French,  and  a  few  unofficial  students  of  war  elsewhere, 
realized  the  significance  of  the  rejuvenated  "  line."  For  every 
one  else,  the  later  Napoleonic  battle  was  the  model,  and  as  the 
great  wars  had  ended  before  the  "  national "  spirit  had  been 
exhausted  or  misused  in  wars  of  aggrandizement,  infantry 
tactics  retained,  in  Germany,  Austria  and  Russia,  the  character- 
istic Napoleonic  formations,  lines  of  battalion  or  regimental 
colunms,  sometimes  combined  with  linear  formations  for  fire, 
and  always  covered  by  skirmishers.  That  these  columns  must 
in  action  dissolve  sooner  or  later  into  dense  irregular  swarms 
was  of  course  foreseen,  but  Napoleon  had  accustomed  the  world 
to  long  and  costly  fire-fighting  as  the  preliminary  to  the  attack 
of  the  massed  reserves,  and  for  the  short  remainder  of  the  period 
of  smooth-bore  muskets,  troops  were  always  launched  to  the 
attack  in  colunms  covered  by  a  thin  line  of  picked  shots  as 
skirmishers.  The  moral  power  of  the  offensive  "  will  to  conquer " 
and  the  rapidity  of  the  attack  itself  were  relied  upon  to  evade 
and  disconcert  the  fire-power  of  the  defence.  If  the  attack 
failed  to  do  so,  the  ranges  at  which  infantry  fire  was  really 
destructive  were  so  small  that  it  was  easy  for  the  columns  to 
deploy  or  disperse  and  open  a  fire-fight  to  prepare  the  way  for 
the  next  line  of  columns.  And  after  a  careful  study  of  the 
battle  of  the  Alma,  in  which  the  British  line  won  its  last  great 
victory  in  the  open  field,  Moltke  himself  only  proposed  such 
modifications  in  the  accepted  tactical  system  as  would  admit  of 
the  troops  being  deployed  for  defence  instead  of  meeting  attack, 
as  the  Russians  met  it,  in  solid  and  almost  stationary  colunms. 
Fire  in  the  attack,  in  fact,  had  come  to  be  considered  as  chiefiy 
the  work  of  artillery,  and  as  artillery,  being  an  expen^ve  arm, 
had  been  reduced  during  the  period  of  military  stagnation 
following  Waterloo,  and  was  no  longer  capable  of  Napoleonic 
feats,  the  attack  was  generally  a  bayonet  attack  pure  and  simple. 
Waterloo  and  the  Alma  were  crwlited,  not  to  fire-  lataaiiy 
power,  but  to  English  solidity,  and  as  Ardant  du  matbott, 
Picq  observes,  "  All  the  peoples  of  Europe  say  ^J 
*  no  one  can  resist  our  bayonet  attack  if  it  is  made 
resolutely ' — and  all  are  right.  .  .  .  Bayonet  fixed  or  in  the 
scabbard,  it  is  all  the  same."  Since  the  disappearance  of  the 
"  dark  impenetrable  wood  "  of  spears,  the  question  has  always 
turned  on  the  word  "  resolute."  If  the  defence  cannot  by  any 
means  succeed  in  mastering  the  resolution  of  the  assailant,  it  is 
doomed.  But  the  means  (moral  and  material)  at  the  disposal 
of  the  defence  for  the  purpose  of  mastering  this  resolution  were, 
within  a  few  years  of  the  Crimean  War,  revolutionized  by  the 
general  adoption  of  the  rifle,  the  introducdon  of  the  breech-loader 
and  the  revival  of  the  "  nation  in  arms." 

Thirty  years  before  the  Crimea  the  flint-lock  had  given  way 
to  the  percussion  lock  (see  Gun),  which  was  more  certain  in  its 
action  and  could  be  used  in  all  weathers.  But  fitting  a  copper 
cap  on  the  nipple  was  not  so  simple  a  matter  for  nervous  fingers 
as  priming  with  a  pinch  of  powder,  and  the  usual  rate  of  fire 
had  fallen  from  the  five  rounds  a  minute  of  Frederick's  day  to 
two  or  three  at  the  most.  "  Fire-power  "  therefore  was  at  a 
low  level  until  the  general  introduction*  of  the  rifled  barrel, 
which  while  further  diminishing  the  rate  of  fire,  at  any  rate 
greatly  increased  the  range  at  which  volleys  were  thoroughly 
effective.  Artillery  (see  ARTlliEEy,  §  13),  the  fire-weapon  of  the 

'  Rifles  had,  of  course,  been  used  by  corps  of  light  troops  ^both 
infantry  and  mounted)  tor  many  years.  The  British  Rifle  Brigade 
was  formed  in  1800,  but  even  in  the  Seven  Years'  War  there  were 
rifle-cmpE  or  companies  in  the  armies  of  Prussia  and  Austria.  These 
older  rifies  could  not  compare  in  rapidity  or  volume  of  fire  with  the 
ordinary  firelock. 
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atudi,  mftde  no  corresponding  progiess,  and  even  as  early  as 
the  Alma  and  Inkerman  (where  the  British  troops  used  the 
Minie  rifle)  the  dense  columns  had  suffered  heavily  without 
being  able  to  retaliate  by  "crossing  bayonets,"  Fire  power, 
therefore,  though  still  the  tpedal  prerogative  of  the  defence, 
began  to  reassert  its  influence,  and  for  a  brief  period  the  defeosive 
wee  regarded  as  the  best  form  of  tactics.  But  the  low  rate  of 
fire  was  still  a  serious  objection.  Many  incidents  in  the  Americau 
Civil  War  showed  this,  notably  Fredericksburg,  where  the  key 
of  the  Confederate  position  was  held — against  a  simple  frontal 
attack  unsupported  by  effective  artillery  fire — by  three  brigades 
in  line  one  behind  the  other,  i.e.  by  a  six-deep  firing  line.  No 
less  force  could  guarantee  the  "  inviolability  of  the  front,"  and 
even  when,  in  this  unnatural  and  uneconomical  fashion,  the  rate 
of  fire  was  augmented  as  well  as  the  effective  range,  a  properly 
massed  and  well-led  attack  in  column  (or  in  a  rapid  succession  of 
deployed  lines)  generally  reached  the  defender's  position,  though 
often  in  such  disorder  that  a  resolute  counterstroke  drove  it 
back  again.  The  American  fought  over  more  difficult  country 
and  with  less  previous  drill- training  than  the  armies  of  the  Old 
World.  The  fire-power  of  the  defence,  therefore,  that  even  in 
America  did  not  always  prevail  over  the  resolution  of  the  attack, 
entirely  failed  in  the  Italian  war  of  1859  to  stop  the  swiftly 
moving,  well-drilled  columns  of  the  French  professional  army,  in 
which  the  nationalij/an  had  not  as  yet  been  suppressed,  as  it 
wu  a  few  years  later,  by  the  doctrine  that  "  the  new  arms  found 
their  greatest  scope  in  the  defence."  The  Austrians,  who  had 
pinned  their  faith  to  this  doctrine,  deserted  their  false  gods, 
forbade  any  mention  of  the  defensive  in  their  drill-books,  and 
brought  back  into  honour  the  bayonet  tactics  of  the  old  wars. 

The  need  of  artillery  support  for  the  attack  was  indeed  felt 
(though  the  gunners  had  not  as  yet  evolved  any  substitute 
for  the  case-shot  pr^arotion  of  Napoleon's  time),  but  men 
remembered  that  artiUery  was  used  by  the  great  captain,  not 
so  much  to  enable  good  troops  to  close  with  the  enemy,  as  to 
win  battles  with  masses  of  troops  of  an  inferior  stamp,  and 
contemporary  experience  seemed  to  show  that  (if  losses  were 
accepted  as  inevitable)  good  and  resolute  troops  could  overpower 
the  defence,  even  in  face  of  the  rifle  and  without  the  aid  of  case 
shot.   But  a  revolution  was  at  hand. 

In  i86i  Moltke,  discussing  the  war  in  Italy,  wrote,  "  General 
Nicl  attributes  his  victory  (at  Solferino)  to  the  bayonet.  But 
f^  that  does  not  imply  that  the  attack  was  often  followed 

ferawt-  by  a  hand-to-hand  fight.  In  principle,  when  one 
*J*«f  makes  a  bayonet  charge,  it  is  because  one  supposes 
that  the  enemy  will  not  await  it,  .  .  .  To  approach  the 
enemy  closely,  pouring  an  efficacious  fire  into  him — as  Frederick 
the  (treat's  infantry  did — is  also  a  method  oj  ike  offensim."  This 
method  was  applic.ible  at  that  time  for  the  Prussians  alone,  for 
they  alone  possessed  a  breech-loading  firearm.  The  needle-gun 
WAS  a  rudimentary  weapon  In  many  respects,  but  it  allowed 
of  maintaining  more  than  twice  the  rate  of  fire  that  the  muzzle- 
loader  could  give,  and,  moreover,  it  permitted  the  full  use  of 
cover,  because  the  firer  could  lie  down  to  fire  without  having  to 
rise  between  every  round  to  load.  Further,  he  could  load  while 
actually  running  forward,  whereas  with  the  old  arms  loading 
not  only  required  complete  exposure  but  also  checked  movement. 
The  advantages  of  the  Prussian  weapon  were  further  enhanced, 
in  the  war  against  Austria,  by  the  revulsion  of  feeling  in  the 
Imperial  army  in  favour  of  the  pure  bayonet  charge  in  masses 
that  had  followed  upon  Magenta  and  Solferino. 

With  the  stiffly  drilled  professional  soldier  of  England,  Austria 
and  Russia  the  hancUness  of  the  new  weapon  could  hardly  have 
been  exploited,  for  (in  Russia  at  any  rate)  even  skirmishers 
bad  to  march  in  step.  The  Prussians  were  drilled  nominally  in 
accordance  with  regulations  dating  from  iSia,  and  therefore 
suitable,  if  not  to  the  new  weapon,  at  least  to  the  "  swarm  " 
fighting  of  an  enthusiastic  national  army,  but  upon  these  regula- 
tions a  moss  of  peace-time  amendments  had  been  superposed, 
and  in  theory  their  drill  was  as  stiff  as  that  of  the  Russians. 
But,  as  in  France  in  1703-1706,  the  composition  of  th^  army — 
a  true  "  nation  in  arms  " — and  the  character  of  the  officers 


evolved  by  the  universal  service  system  saved  them  from  their 
regulations.  The  offensive  spirit  was  inculcated  as  thoroughly 
as  elsewhere,  and  in  a  much  more  practical  form.  Dietrich  von 
BtUow's  predictions  of  the  future  battle  of  "  skirmishers " 
(meaning  thereby  a  dense  but  irregular  firing  line)  had  capti- 
vated the  younger  school  of  officers,  while  King  William  and 
the  veterans  of  Napoleon's  wars  were  careful  to  maintain  small 
columns  (sometimes  company '  colimms  of  240  rifles,  but  quite 
as  often  half-battalion  and  battalion  columns)  as  a  solid  back- 
ground to  the  firing  line.  Thus  in  1866  (see  Seven  Weeks' 
War)  ,  as  Moltke  had  foreseen,  the  attacking  infantry  fought  its 
way  to  close  quarters  by  means  of  its  own  fire,  and  the  bayonet 
charge  again  became,  in  his  own  words,  "  not  the  first,  but  the 
last,  phase  of  the  combat,"  immediately  succeeding  a  last 
burst  of  rapid  fire  at  short  range  and  carried  out  by  the  company 
and  battalion  reserves  in  dose  order.  Against  the  Austrians, 
whose  tactics  alternated  between  unprepared  bayonet  rushes 
by  whole  brigades  and  a  passive  slow-fiiing  defensive,  victory 
was  easily  achieved. 

But  immediately  after  KSnlgg^tz  the  French  army  was 
served  out  with  a  breech-loading  rifle  greatly  superior  in  every 
respect  to  the  needle-gun,  and  after  four  years'  tension  imfaatty 
France  pitted  breech-loader  against  breech-loader,  lath* 
In  the  first  battles  (see  Wobth,  and  Metz:  BaUles)  ^^^* 
the  decision-seeking  spirit  of  the  "  armed  nation,"  the 
inferior  range  of  the  needle-gun  as  compared  with  that  of  the 
chassepot,  and  the  recollections  of  easy  triumphs  in  1864  and 
t866,  all  combined  to  drive  the  German  infantry  forward  to 
withineosy  range  before  they  began  to  makeuse  of  their weapotis. 
Their  powerful  artillery  would  have  sufficed  of  itself  to  enable 
them  to  do  this  (see  Sedan),  had  they  but  waited  for  its  fire  to 
take  eScct.  But  they  did  not,  and  they  suffered  accordingly, 
for,  owing  to  the  ineffectiveness  of  their  rifle  between  1000  and 
400  yds.  range,  they  had  to  advance,  as  the  Austrians  and 
Russians  had  done  in  previous  wars,  without  firing  a  shot.  In 
these  circumstances  their  formations,  whether  line  or  column, 
broke  up,  and  the  whole  attacking  force  dissolved  into  long 
irregular  swarms.  These  swarms  were  practically  composed 
only  of  the  brave  men,  while  the  rest  huddled  together  in  woods 
and  valleys.  When,  therefore,  at  last  the  firing  line  come  within 
400  or  500  yds.  of  the  French,  it  was  both  severely  tried  and 
numerically  weak,  but  the  fact  that  it  was  composed  of  the 
best  men  only  enabled  it  to  open  and  to  maintain  an  effective 
fire.  Even  then  the  French,  highly  disciplined  professional 
soldiers  that  they  were,  repeatedly  swept  them  back  by  counter- 
strokes,  but  these  counterstrokes  were  subjected  to  the  fire  of 
the  German  guns  and  were  never  more  than  locally  and  moment- 
arily effective.  More  and  more  German  infantry  was  pushed 
forward  to  support  the  firing  line,  and,  like  its  predecessors, 
each  reinforcement,  losing  most  of  its  unwilling  men  as  it 
advanced  over  the  shot-swept  ground,  consisted  on  arrival 
of  really  determined  men,  and  closing  on  the  firing  line  pushed 
it  forward,  sometimes  20  yds.,  sometimes  100,  until  at  last  rapid 
fire  at  the  closest  ranges  dislodged  the  stubborn  defenders. 
Bayonets  (as  usual)  were  never  actually  used,  save  in  sudden 
encounters  in  woods  and  villages.  The  decisive  factors  were, 
first  the  superiority  of  the  Prussian  guns,  secondly,  heavy  and 
effective  fire  delivered  at  short  range,  and  above  all  the  high 
moral  of  a  proportion  of  resolute  soldiers  who,  after  being  sub- 
jected for  hours  to  the  most  demoralising  influences,  had  still 
courage  left  for  the  final  dash.  These  three  factors,  in  s[Hte  of 
changes  in  armament,  rule  the  infantry  attack  of  to-day. 

Infantby  Tachcs  since  1870 

The  net  result  of  the  Franco-German  War  on  infantry  tactics, 

as  far  as  it  can  be  summed  up  in  a  single  phrase,  was  to  transfer 

the  fire-fight  to  the  line  of  skirmishers.    Henceforward  the  old 

and  correct  sense  of  the  word  "  skirmishers  "  is  lost.  They  have 

•  The  Prussian  company  was  about  250  stroi^  (see  bekiw  under 
"Organimdon").  This  strength  was  adopted  after  1870  by  practically 
all  nations  which  adopted  universal  service.    The  battalion  bad  4 
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nothing  to  do  with  a  "  skirmtsb,"  but  are  the  actual  organ  of 
battle,  and  their  old  duties  of  feeling  the  way  for  the  battle- 
formations  have  been  taken  over  by  "  scouts."  The  last-named 
were  not,  however,  fully  recognized  in  Great  Britain'  till  long 
after  the  war — not  in  fact  until  the  war  in  South  Africa  had 
shown  that  the  "  skirmisher  "  or  firing  line  was  too  powerful  an 
engine  to  be  employed  in  mere  "  feeling."  In  most  European 
armies  "  combat  patrols,"  which  work  more  freely,  are  preferred 
to  scouts,  but  the  idea  is  the  same. 

The  fire-fight  on  the  line  of  skirmishers,  nov  styled  the  firing 
line,  is  the  centre  of  gravity  of  the  modem  battle.  In  1870, 
owing  to  the  peculiar  circumstances  of  unequal  arma- 
9tl8TA  D^cnti  the  "  fire-fight  "  was  insufficiently  developed 
and  uneconomically  used,  and  after  the  war  tacticians 
turned  their  attention  to  the  evolution  of  better  methods  than 
those  of  Worth  and  Gravelotte,  Europe  in  general  following 
the  lead  of  Prussia.  Controversy,  in  the  early  stages,  took  the 
form  of  a  contest  between  "  drill  "  and  "  individualism,"  irre- 
spective of  formations  and  technical  details,  for  until  about 
1890  the  material  efficiency  of  the  gun  and  the  rifle  remained 
very  much  what  it  had  been  in  1870,  and  the  only  new  factor 
bearing  on  infantry  tactics  was  the  general  aikiption  of  a 
"  natioiml  army  "  system  similar  to  Prussia's  and  of  rifles  equal, 
and  in  some  ways  superior,  to  the  chassepot.  All  European 
armies,  therefore,  had  to  consider  equality  in  artillery  power, 
equality  in  the  ballistics  of  rifles,  and  equal  intensity  of  fighting 
spirit  as  the  normal  conditions  of  the  nest  battle  of  nations. 
Here,  in  fact,  was  an  equilibrium,  and  in  such  conditions  how 
was  the  attacking  infantry  to  force  its  way  forward,  whether 
by  fire  or  movement  or  by  both?  France  sought  the  answer 
in  the  domain  of  artillery.  Under  the  guidance  of  General 
Langlois,  she  re-created  the  Napoleonic  hurricane  of  case-shot 
(represented  in  modem  conditions  by  time  shrapnel),  while 
from  the  doctrine  formed  by  Generals  Maillard  and  Bonnal  there 
came  a  system  of  infantry  tactics  derived  fundamentally  from 
the  tactics  of  the  Napoleonic  era.  This,  however,  came  later; 
for  the  moment  (viz.  from  1871  to  about  1890)  the  lead  in 
infantry  training  was  admittedly  in  the  hands  of  the  Prussians. 

German  officers  who  had  fought  through  the  war  had  seen 
the  operations,  generally  speaking,  either  from  the  staff  officer's 
or  from  the  regimental  officer's  point  of  view.  To  the  former 
and  to  many  of  the  latter  the  most  indelible  impression  of  the 
battlefield  was  what  they  called  Massen-Driickebergertum  or 
"  wholesale  skulking."  The  rest,  who  had  perhaps  in  most 
cases  led  the  brave  remnant  of  their  companies  in  the  final 
assaults,  believed  that  battles  were  won  by  the  individual 
soldier  and  his  rifle.  The  difference  between  the  two  may  be 
said  to  lie  in  this,  that  the  first  sought  a  remedy,  the  second  a 
method.  The  remedy  was  drill,  the  method  extended  order. 

The  extreme  statement  of  the  case  in  favour  of  drill  pure  and 
simple  is  to  be  found  in  the  famous  anonymous  pamphlet  A 
Summer  Night's  Dream,  in  which  a  return  to  the  "  old  Prussian 
fire-discipline."  of  Frederick's  day  was  offered  as  the  solution 
of  the  problem,  how  to  give  "  fire  "  its  maximum  efficacity. 
Volleys  and  absolutely  mechanical  obedience  to  word  of  command 
represent,  of  course,  the  most  complete  application  of  fire-power 
that  can  be  conceived.  But  the  proposals  of  the  extreme 
dose-order  school  were  nevertheless  merely  pious  aspirations, 
not  so  much  because  of  the  introduction  of  the  breechloader  as 
because  the  short-service  "  national "  army  can  never  be  "  drilled  " 
in  the  Frederidan  sense.  The  proposals  of  the  other  school  were, 
however,  even  more  impracticable,  in  that  they  rested  on  the 
hypotheas  that  all  men  were  brave,  and  that,  consequently, 
all  that  was  necessary  was  to  teach  the  recruit  how  to  shoot 
and  to  work  with  other  individuab  in  the  squad  or  company. 
Disorder  of  the  firing  line  was  accepted,  not  as  an  unavoidable 
evil,  but  as  a  condition  in  which  individuality  bad  full  play,  and 

'  The  190a  edition  of  Infantry  Training  indeed  treated  the  new 
scouts  as  a  thin  advanced  firing  line,  but  in  1907,  at  which  date 
important  modifications  began  to  be  made  in  the  "  doctrine  "  of  the 
BntishArmy,theBCOutswereexpresely  restricted  to  the  old-fashioned 
"  skirnushing  "  duties. 
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as  dense  swarm  formations  were  quite  as  vulnerable  as  an 
ordinary  line,  it  was  an  easy  step  from  a  thick  line  of  "individuals" 
to  a  thin  one.  The  step  was,  in  fact,  made  in  the  middle  of  the 
war  of  rS7o,  though  it  was  hardly  noticed  that  extension  only 
became  practicable  in  proportion  as  the  quality  of  the  enemy 
decreased  and  the  Germans  became  acclimatized  to  fire. 

Between  these  extremes,  a  moderate  school,  with  the  emperor 
William  (who  had  more  experience  of  the  human  being  in  battle 
than  any  of  bis  officers)  at  its  head,  spent  a  few  years  in  groping 
for  close-order  formations  which  admitted  of  control  without 
vulnerability,  then  laid  down  the  prindple  and  studied  the 
method  of  developing  the  greatest  fire-power  of  which  short- 
service  infantry  was  supposed  capable,  ultimatdy  combined 
the  "  drill  "  and  teaching  ideas  in  the  German  infantry  regula- 
tions of  1888,  which  at  last  abolished  those  of  i8r3  with  their 
multitudinous  amendments. 

The  necessity  for  "  teaching  "  arose  partly  out  of  the  new 
conditions  of  service  and  the  relative  rarity  of  wars.  The 
soldier  could  no  longer  learn  the  ordinary  rules  of  c^^ooom 
safety  in  action  and  comfort  in  bivouac  by  experience,  of  tbt 
and  had  to  be  taught.  But  it  was  still  more  the  new  moAni 
conditionsof  fighting  that  demanded  careful  individual  ■■™* 
training.  Of  old,  the  professional  soldier  (other  than  the  man 
belonguig  to  light  troops  or  the  groimd  scout)  was,  roughly 
speaking,  either  so  far  out  of  immediate  danger  as  to  preserve 
his  reasoning  faculties,  or  so  deep  in  battle  that  he  became  the 
unconsdous  agent  of  his  inborn  or  acquired  instincts.  But  the 
increased  range  of  modern  arms  prolonged  the  time  of  danger, 
and  although  (judged  by  casualty  returns)  the  losses  to-day 
are  far  less  than  those  which  any  regiment  of  Frederick's  day 
was  expected  to  face  without  flinching,  and  actual  fighting  is 
apparently  spasmodic,  the  period  in  which  the  individual 
soldier  is  subjected  to  the  fear  of  bullets  is  greatly  increased. 
Zomdorf,  the  most  severe  of  Frederick's  battles,  lasted  seven 
hours,  Vionville  twdve  and  Worth  eleven.  The  battle  of  the 
future  in  Europe,  without  bdng  as  prolonged  as  Liao-Yang, 
Shaho  and  Mukden,  will  still  be  undedded  twenty-four  hours 
after  the  advanced  guards  have  taken  contact.  Now,  for  a  great 
part  of  this  time,  the  "  old  Prussian  fire-disdpline,"  which 
above  all  aims  at  a  rapid  dedsion,  will  be  not  only  unnecessary, 
but  actually  hurtful  to  the  progress  of  the  battle  as  a  whole. 
As  in  Napoleon's  day  (for  reasons  presently  to  be  mendoned) 
the  battle  must  resolve  itself  into  a  preparative  and  a  decisive 
phase.'  In  the  last  no  commander  could  desire  a  better  instru- 
ment (if  such  were  attainable  with  the  armies  of  to-day)  than 
Frederick's  forged  steel  machine,  in  which  every  company  was  a 
human  mitrailleuse.  But  the  preparatory  combat  not  only 
will  be  long,  but  also  must  be  graduated  in  intensity  at  different 
times  and  places  in  accordance  with  the  commander's  will, 
and  the  Frederidan  battalion  only  attained  its  mechanical 
perfection  by  the  absolute  and  permanent  submergence  of  the 
individual  qualities  of  each  soldier,  with  the  result  that,  although 
it  furnished  the  maximum  effort  in  the  miniminn  time,  it  was 
usdess  once  it  fell  apart  into  ragged  groups.  The  individual 
spirit  of  earnestness  and  intelligence  in  the  use  of  ground  by 
small  fractions,  which  in  Napoleon's  day  made  the  combat 
d'usure  possible,  was  necessarily  unknown  in  Frederick's.  On 
the  other  hand,  graduation  implies  control  on  the  part  of  the 
leaders,  and  this  the  method  of  irregular  swarms  of  individual 
fighters  imagined  by  the  German  progressives  merely  abdicates. 
At  most  such  swarms — however  dose  or  extended — can  only 
be  tolerated  as  an  evil  that  no  human  power  can  avert  when  the 
battle  has  reached  a  certain  stage  of  intensity.  Even  the  latest 
German  Infantry  Training  (1906)  is  explidt  on  this  point,  "  It 
must  never  be  forgotten  that  the  obligation  of  abandonii^ 
dose  order  is  an  evil  which  can  often  be  avoided  when  "  &c.  &c. 
(par.  342).  The  consequences  of  this  evil,  further,  are  actually 
less  serious  in  proportion  as  the  troops  are  well  drilled — ^not  to 


»This  is  no  new  thing,  but  belongs,  irrespectiv 
the  "  War  of  masses."     The  king  of  Prussia's  fighting 
of  the  loth  of  August  1813  lay  down  the  principle  as  clearly 
modem  work. 
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an  unnecessary  and  unattainable  ideal  of  mechanical  perfection, 
but  to  a  state  of  instinctive  self-control  in  danger.  Drill,  there- 
fore, carried  to  such  a  point  that  it  has  eliminated  the  bad  habits 
of  the  recruit  without  detriment  to  his  good  habits,  is  still  the  true 
basis  of  all  military  training,  whether  training  be  required  for  the 
swift  controlled  movements  of  bodies  of  infantry  in  close  order, 
for  the  cool  and  steady  fire  of  scattered  groups  of  skirmishers, 
or  for  the  final  act  of  the  resolute  will  embodied  in  the  "  decisive 
attack."  Unfortunately  for  the  solution  of  infantry  problems 
"  drill  "  and  "  dose  order  "  are  often  confused,  owing  chiefly 
to  the  fact  that  in  the  1870  battles  the  dissolution  of  close  order 
formations  practically  meant  the  end  of  control  as  control  was 
then  understood.  Both  the  material  and  objective,  and  the 
inward  and  spiritual  significances  of  "  drill  "  are,  however, 
independent  of  "  close  order."  In  fact,  in  modem  history, 
when  a  resolute  general  has  made  a  true  decisive  attack  with 
half-drilled  troops,  he  has  generally  arrayed  them  in  the  closest 
possible  formadons. 

Drill  is  the  military  form  of  education  by  repetition  and  association 
(see  G.  le  Bon,  Psydtologie  de  I'idiuxilien).  Materially  it  consists  in 
Orta,  exercises  frequently  repeated  by  bodies  of  soldiers  with 

a  view  to  ensuring  the  liarmonious  action  of  each  indi- 
vidual in  the  work  to  be  perfomied  by  the  mass — in  a  word,  re- 


and  aims  at  the  development  of  the  phyM^ue  ^.    _  .    .  .    _    .... 

power.'    But  the  psycnological  or  moral  is  incomparably  the  

important  side  of  dril!.  ft  is  the  method  or  art  of  discipline.  Neither 
sell-control  nor  devotion  in  the  face  of  imminent  danger  can  as  a  rule 
come  from  individual  reasoning.  A  commander-in-chief  keeps 
himself  free  from  the  contact  witn  the  turmoil  of  battle  so  long  as 
he  has  to  calculate,  to  study  reports  or  to  manoeuvre,  and  com- 
manders of  lower  grades,  in  proportion  as  their  duty  brings  them 
into  the  midst  of  danger,  are  subjected  to  greater  or  less  disturbing 
influences.  The  man  in  the  fighting  line  where  the  danger  is  greatest  is 
altogether  the  slave  of  the  unconscious.  Overtaxed  infantry,  whether 
defeated  or  successful,  have  been  observed  to  present  an  appearance 
of  absolute  insanity.  It  is  true  that  in  the  special  case  of  great  war 
experience  reason  resumes  part  of  its  dominion  in  proportion  as  the 
fight  becomes  the  soldier's  habitual  miliett.  Thus  towards  the  end  of 
a  long  war  men  become  skilful  and  cunning  individual  fighters; 
aometimes,  too,  feelings  of  respect  for  the  enemy  arise  and  lead  to 
interchange  of  courtesies  at  the  outposts,  and  it  has  also  been 
noticed  that  In  the  last  stage  of  a  loi^  war  men  are  less  inclined  to 
sacrifice  themselves.  All  this  is  "  reason  "  as  against  inborn  or 
inbred  "  instinct."  But  in  the  modern  world,  which  is  normally  at 
peace,  some  method  must  be  found  of  ensuring  that  the  peace- 
trained  soldier  will  carry  out  his  duties  when  his  reason  is  sub- 
merged. Now  we  know  that  the  constant  repetition  of  a  certain 
act,  whether  on  a  given  impulse  or  of  the  individual's  own  volition, 
will  eventually  make  the  performance  of  that  act  a  reflex  action. 
For  this  reason  peace-drifted  troops  have  often  defeated  a  war- 
trained  enemy,  even  when  the  motives  for  ^bting  were  equally 
powerful  on  each  side.  The  mechanical  performance  of  movements, 
and  loading  and  firing  at  the  enemy,  under  the  most  disturbing 
conditions  can  be  ensured  by  bringing  the  required  self-control  from 
the  domain  of  reason  into  that  of  instinct.  "  L'tducation,"  says  le 
Bon,  "  est  Cart  dt  faire  passer  le  consdcTit  dam  i'inconscient."  Lastly, 
the  instincts  of  the  recruit  being  those  speci  '       '  ' 


e  powerful  because  t1 


;   operative   through 


,  ,    .  s  which  militate  against  soldierly 

cffidency,  and  to  develop,  by  constant  repetition  and  special  pre- 
paration, other  useful  instincts  which  the  Englishman  or  Frenchman 
or  German  does  not  as  such  possess.  In  short,  as  regards  infantry 
training,  there  is  no  real  distinction  between  drill  and  education,  save 
in  so  far  as  the  latter  term  covers  instruction  in  email  details  of  field 
service  which  demand  alertness,  shrewdness  and  technical  know- 
ledge (as  distinct  from  technical  training).  As  understood  by  the 
controversialists  of  the  last  generation,  drill  was  the  antithe^s  of 
education.  To-day,  however,  the  principle  of  education  having 
prevailed  against  the  old-fashioned  notion  of  drill,  it  has  been  dis- 
covered that  after  all  drill  is  merely  an  intensive  form  of  educarion. 
This  discovery  (or  rather  definition  and  justification  of  an  existing 
empirical  rule)  is  attributable  chiefly  to  a  certain  school  of  French 
officers,  who  seized  more  rapidly  than  civilians  the  significance  of 
modem  p^'cho-phydology.  In  their  eyes,  a  military  body  possesses 
in  a  more  marked  degree  than  another,  the  primary  requisite  of  the 
"  psychological  crowd."  studied  by  Gustavele  Bon,  viz.  the  orienta- 
tion of  the  wills  of  each  and  all  members  of  the  crowd  in  a  determined 
direction.  Such  a  crowd  generates  a  collective  will  that  dominates 
the  wills  of  the  individuals  composing  it.    It  coheres  and  acts  on  the 


'  In  the  British  Service,  men  whose  nerves  betray  them  on  the 
shooting  range  are  ordered  more  gymnastics  [Musketry  ReguiaHons, 
1910). 


this  being  particularly  marked  in  the  military  crowd— and  lastly  it 
reacts  to  a  sdmulus.  The  last  is  the  keynote  of  the  whole  subject  of 
infanto'  training  as  also,  to  a  lesser  degree,  of  that  of  the  other  arms. 
The  officer  can  be  r^arded  practically  as  a  hypnotist  playing  upon 
the  unconscious  activities  of^his  subject.  In  the  lower  grades,  it  is 
Immaterial  whether  reason,  caprice  or  a  fresh  set  of  insDncts  stimu- 
lated by  an  outside  authority,  set  in  motion  the  "  sugeesrion."  The 
true  leader,  whatever  the  provenance  of  his  "  suggestion,"  makes  it 
effective  by  dominating  the  "  psychological  crowd  "  that  he  leada 
On  the  other  hand,  if  he  fails  to  do  so,  he  is  himself  dominated  by  the 
uncontrolled  will  of  the  crowd,  and  although  leaderlesa  mc^s  have  at 
times  shown  extreme  heroism,  it  is  far  more  usual  to  find  them  re- 
verting to  the  primitive  instinct  of  brutality  or  panic  fear.  A  mob, 
therefore,  or  a  raw  regiment,  requires  greater  powers  of  suggestion 
in  Its  leader,  whereas  a  thorough  course  of  drilltunes  the  "  crowd  " 
to  respond  to  the  stimulus  that  average  officers  can  apply. 

So  far  from  diminishing,  drill  has  increased  in  importance 
under  modern  conditions  of  recruiting.  It  has  merely  changed 
in  form,  and  instead  of  being  repressive  it  has  become  educative. 
The  force  of  modem  short-service  troops,  as  troops,  is  far  sooner 
spent  than  that  of  the  old-fashioned  automatic  re^ments,  while 
the  reserve  force  of  its  component  parts,  remaining  after  the 
dissolution,  is  far  higher  than  of  old.  But  this  uncontrolled 
force  is  liable  to  panic  as  well  as  amenable  to  an  impulse  of 
self-sacrifice.  In  so  far,  then,  it  is  necessary  to  adopt  the  catch- 
word of  the  Billow  school  and  to  "  organize  disorder,"  and  the 
only  known  method  of  doing  so  is  drill.  "  IndividuaUsm  " 
pure  and  simple  had  certainly  a  brief  reign  during  and  after 
the  South  African  War,  especially  in  Great  Britain,  and  both 
France  and  Germany  coquetted  with  "  Boer  tactics,"  until 
the  Russo-Japanese  war  brought  military  Europe  back  to  the 
old  principles. 

But  the  South  African  War  came  precisely  at  the  point  of  time 
when  the  controversies  of  1870  had  crystallized  into  a  form  of 
tactics  that  was  not  suitable  to  the  conditions  of  that 
war,  while  about  the  same  time  the  relations  of  infantry  ^moIo^ 
and  artillery  underwent  a  profound  change.  As  War. 
regards  the  South  African  War,  the  dear  atmosphere, 
the  trained  sight  of  the  Boers,  and  the  alternation  of  level  pliun 
and  high  concave  kopjes  which  constituted  the  usual  battlefield, 
made  the  front  to  front  infantry  attacks  not  merely  difficult  but 
almost  impossible.  For  years,  indeed  ever  since  the  Peninsular 
War,  the  tendency  of  the  British  army  to  deploy  early  had 
afiorded  a  handle  to  European  critics  of  its  tactical  methods. 
It  was  a  tendency  that  survived  with  the  rest  of  the  "  linear  " 
tradition.  But  in  South  Africa,  owing  to  the  special  advantages 
of  the  defenders,  which  denied  to  the  assailant  all  reliable  indica- 
tions of  the  enemy's  strength  and  positions,  this  early  deployment 
had  to  take  a  non-committal  form— viz.  many  successive  lines 
of  skirmishers.  The  application  of  this  form  was,  indeed,  made 
easy  by  the  openness  of  the  ground,  but  like  all  "  schematic  " 
formations,  open  or  close,  it  could  not  be  maintained  under  fire, 
with  the  special  disadvantage  that  the  extensions  were  so  wide 
as  to  make  any  manceuvring  after  the  fight  had  deared  up  a 
situation  a  pracrical  impossibility.  Hence  some  preconceived 
idea  of  an  objective  was  an  essential  preliminary,  and  as  the 
Boer  moimted  infantry  hardly  ever  stood  to  defend  any  particular 
position  to  the  last  (as  they  could  always  renew  the  fight  at  some 
other  point  in  their  vast  territory),  the  preconcdved  idea  was 
always,  after  the  early  battles,  an  envelopment  in  which  the 
troops  told  oft  to  the  frontal  holding  attack  were  required,  not  to 
force  thdr  advance  to  its  logical  condusion,  but  to  keep  the  fight 
aUve  until  the  fiank  attack  made  itself  felt.  The  prindpal 
tendency  of  British  infantry  tactics  after  the  Boer  War  was 
therefore  quite  naturally,  under  European  as  well  as  colonial 
conditions,  to  deploy  at  the  outset  in  great  depth,  i.e.  In  many 
lines  of  skirmishers,  each  line,  when  within  about  1400  yds.  of 
the  enemy's  position,  extending  to  intervals  of  to  to  20  paces 
between  individuals.  The  reserves  were  strong  and  their  import- 
ance was  well  marked  in  the  1902  training  manual,  but  th«ir 
funetions  were  rather  to  extend  or  feed  the  firing  line,  to  serve 
as  a  rallying  point  in  case  of  defeat  and  to  take  up  the  pursuit 
(par.  320,  Infantry  Training,  1903},  than  to  form  the  engine  of 
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a  decisive  attack  framed  by  the  commaiider-in-chief  after 
"engagiag  eveiywbeie  and  then  seeing"  as  Napoleon  did. 
The  1905  r^ulations  adhered  to  this  theoiy  of  the  attack  in  the 
main,  only  modifying  a  number  of  tacticfil  prescriptions  which 
f^„„^_  bad  not  proved  satisfactory  after  their  transplantation 
aoaoftb*  from  South  Africa  to  Europe,  but  after  the  Russo- 
f/^^  Japanese  War  a  series  of  important  amendments  was 
V^^,  issued  which  gave  greater  force  and  still  greater  elas- 
ticity to  the  attack  procedure,  and  in  igog  the  tactical 
"  doctrine  "  of  the  British  army  was  definitively  formulated  in 
Pitld  Service  Segulatiom,  paragraph  102,  of  which  after  enumerat- 
ing the  advantages  and  disadvantages  of  the  "  preconceived 
idea"  system,  laid  it  down,  as  the  normal  procedure  of  the 
British  Army,  that  the  general  should  "  obtain  the  decision  by 
manceimre  on  the  batUtJield  with  a  large  general  reserve  maintained 
in  his  own  hand  "  and  "  strike  with  kit  reserve  at  Ike  right  place 
and  time." 

The  rehabilitation  of  the  Napoleonic  attack  idea  thus  frankly 
accepted  in  Great  Britain  had  taken  place  in  France  several 
years  before  the  South  African  War,  and  neither  this  war  nor 
that  in  Manchuria  efiectively  shook  the  faith  of  the  French  army 
in  the  principle,  while  on  the  other  hand  Germany  remains 
futhful  to  the  "  preconceived  idea,"  both  in  strategy  and 
tactics.*  This  essential  difference  in  the  two  rival  "  doctrines  " 
is  intimately  connected  with  the  revival  of  the  Napoleonic 
artillery  attack,  in  the  form  of  concentrated  time  shrapnel. 

The  Napoleonic  artillery  prepaiatian,  it)  will  be  remembered,  was 
a  fire  of  overwhelming  inteoBity  delivered  against  the  eelected  point 
of  the  enemy's  position,  at  the  moment  of  the  massed  and  decisive 
assault  of  the  reserves.  In  Napoleon's  time  the  artillery  went  in  to 
within  300  or  400  yds.  range  for  this  act,  i.e.  in  front  of  the  infantry, 
iriiereas  now  the  guns  fire  over  the  heads  of  the  infantry  and  con- 
centrate shells  instead  (A  guns  on  the  vital  point.  The  prindnle  is, 
however,  the  same.  A  model  infantry  attack  in  the  Napoleonic 
manner  was  that  of  Okaeaki's  brigade  on  the  Terayama  hill  at  the 
battle  of  Shaho.  described  by  Sir  Ian  Hamilton  in  his  Staff  Oder's 
Scrap-Book.  The  Japanese,  methodical  and  cautious  as  they  were, 
only  sanctioned  a  pure  open  force  assault  as  a  last  resort.  Then  the 
brigadier  Okasaki.  a  peculiarly  resolute  leader,  armyed  his  brigade 
in  a  "  schematic  "  attack  formation  of  four  lines,  the  first  two  in 
single  rank,  the  third  in  line  and  the  fourth' in  comfxiny  columns. 
Covered  by  a  powerful  convergine  shrapnel  fire,  the  brigade  covered 
the  first  900  yds.  of  open  plain  without  firing  a  shot.  Then,  however, 
it  disappeared  from  sight  amongst  the  houses  of  a  village,  and  the 
Kiectators  watched  the  thousands  of  flashes  fringing  the  further  edge 
that  indicated  a  fire-fight  at  decisive  mnge  (the  Terayama  was  about 
600  yds.  beyond  the  houses).  Forty  minutes  passed,  and  the  army 
commander  Kuroki  said,  "  He  cannot  go  forward.  We  are  in  check 
t<Mlay  all  along  the  line."  But  at  that  moment  Okasaki's  men,  no 
kjnger  in  a  "  schematic  "  formation  but  in  many  irregulariy  disposed 
groups — some  of  a  dozen  men  and  some  of  seventy,  some  widely 
extended  and  some  practically  in  close  order — rushed  forward  at  full 
speed  over  600  yds.  of  open  ground,  and  stormed  the  Terayama  with 
the  bayonet. 

Such  an  attack  as  that  at  the  battle  of  Shaho  is  rare,  but  so 
it  has  always  been  with  masterpieces  of  the  art  of  war.  We  have 
only  to  multiply  the  front  of  attack  by  two  and  the 
*"*•  forces   engaged   by   five — and  to   find   the   resolute 

g^tack.  general  to  lead  them — to  obtain  the  ideal  decisive 
attack  of  a  future  European  war.  Instead  of  the  bare 
open  plain  over  which  the  advance  to  decisive  range  was  made, 
a  Eurcqiean  general  would  in  most  cases  dispose  of  an  area 
of  spinneys,  farm-houses  and  undularing  fields.  The  schematic 
approach-march  would  be  replaced  in  France  and  England 
by  a  forward  movement  of  bodies  in  close  order,  handy 
enough  to  utilize  the  smallest  covered  ways.  Then  the  fire 
of  both  infantry  and  artillery  would  be  augmented  to  its 
masimum  intensity,  overpowering  that  of  the  defence,  and 
the  whole  of  the  troops  opposite  the  point  to  be  stormed  would 
be  thrown  forward  for  the  bayonet  diarge.  The  formation  for 
'  In  1870  the  "  preconceived  idea  "  was  practically  confined  to 
strategy,  and  the  tactical  improvisations  of  the  Germans  themselves 
deranged  the  execution  of  the  plan  quite  as  often  as  the  act  of  the 
enemy.  Of  late  years,  therefore,  the  preconceived  idea  "  has  been 
imposed  on  tactics  also  in  that  country.  Special  care  and  study  is 
nven  to  the  once  despised  "  early  deployments  "  in  cases  where  a 
Uht  is  pan  of  the  "  idea,"  and  to  the  difficult  problem  of  breaking 
off  the  action,  when  it  takes  a  form  that  is  incompatible  with  the 
development  of  the  main  scheme- 


tbia  scarcely  matters.  What  is  important  is  speed  and  the 
will  to  conquer,  and  for  this  purpose  small  bodies  (sections, 
half -companies  or  companies),  not  in  the  dose  order  of  the  drill 
book  but  grouped  closely  about  the  leader  who  inspires  and 
controls  them,  are  as  potent  an  instrument  as  a  Frederician 
fine  or  a  Napoleonic  column. 

Controversy,  in  fact,  does  not  turn  altogether  on  the  method 
of  the  assault,  or  even  on  the  method  of  obtaining  the  fire- 
superiority  of  guns  and  rifles  that  justifies  it.  Although  one 
nadon  may  rely  on  its  guns  more  than  on  the  rifles,  or  vice  versa, 
fill  are  agreed  that  at  decisive  range  the  firing  line  should 
contain  as  many  men  as  can  use  their  riSes  effectually.  Perhaps 
the  most  disputed  point  is  the  form  of  the  "  approach-march," 
viz.  the  dispositions  and  movements  of  the  attacking  infantry 
between  about  1400  and  about  600  yds.  from  the  position  of 
the  enemy. 

The  condition  of  the  assailant's  infantry  when  it  reaches 
decisive  ranges  is  largely  governed  by  the  efforts  it  has  expended 
and  the  losses  it  has  suffered  in  its  progress.  Some- 
rimes  even  after  a  firing  line  of  some  strength  has  been  ^^ 
established  at  decisive  range,  it  may  prove  too  diffictUt  "*™' 
or  too  costly  for  the  supports  (sent  up  from  the  rear 
to  replace  casualties  and  to  augment  fire-power)  to  make  their 
way  to  the  front.  Often,  again,  it  may  be  within  the  commander's 
intentions  that  his  troops  at  some  particular  point  in  the  line 
should  not  be  committed  to  decisive  action  before  a  given 
time — perhaps  not  at  all.  It  is  obvious  then  that  no  "  normal " 
attack  procedtire  which  can  be  laid  down  !n  a  drill  book  (though 
from  time  to  time  the  attempt  has  been  made,  as  in  the  French 
regulations  of  1875)  can  meet  all  cases.  But  here  again,  though 
all  armies  formally  and  explicitly  condemn  the  normal  attack, 
each  has  its  own  well-marked  tendencies. 

The  German  regulations  of  ii)q6  define  the  offensive  as 
"  transporting  fire  towards  the  enemy,  if  necessary  to  his 
immediate  proximity";  the  bayonet  attack  "con-  cmmat 
firms  "  the  victory.  Every  attack  begins  with  deploy-  vhwt 
ment  into  extended  order,  and  the  leading  line  fwtba 
advances  as  dose  to  the  enemy  as  possible  before  ^"^ 
opening  fire.  In  ground  offering  cover,  the  firing 
line  has  practically  its  maximum  density  at  the  outset.  In 
open  ground,  however,  half-secrions,  groups  and  individuals, 
widdy  spaced  out,  advance  stealthily  one  after  the  other 
till  alt  are  tn  position.  It  is  on  this  position,  called  the 
"  first  fire  position  "  and  usually  about  1000  yds.  from  the 
enemy,  that  the  full  force  of  the  attack  is  deployed,  and  from 
this  position,  as  simultaneously  as  possible,  it  opens  the  figlit 
for  fire-superiority.  Then,  each  unit  covering  the  advance  of 
its  neighbours,  the  whole  line  fights  its  way  by  open  force  to 
within  charging  distance.  If  at  any  point  a  decision  is  not 
desired,  it  is  deliberately  made  impossible  by  employing  there 
such  small  forces  as  possess  no  offensive  power.  Where  the 
attack  is  intended  to  be  pushed  home,  the  infantry  units  employed 
act  as  far  as  possible  simultaneously,  resolutely  and  in  great 
force  (see  the  German  Infantry  Regulations,  1906,  §§  324 
et  seq.}. 

While  in  Germany  movement  "  transports  the  fire,"  in  France 
fire  is  regarded  as  the  way  to  make  movement  possible.  It  is 
considered  (see  Grandmaison,  Dressage  de  Vinjanlerie)  that  a 
premature  and  excessive  deployment  enervates  the  attack, 
that  the  ground  {i.e.  covered  ways  of  approach  for  smaU  columns, 
not  for  troops  showing  a  fire  front)  should  be  used  as  long  as 
possible  to  march  "  en  troupe  "  and  that  a  firing  line  should  only 
be  formed  when  it  is  impossible  to  progress  without  acting  upon 
the  enemy's  means  of  resistance.  Thereafter  each  unit,  in  such 
order  as  its  chief  can  keep,  should  fight  its  way  forward,  and 
help  others  to  do  so — like  Okasaki's  brigade  in  the  last  stage  of 
its  attack — ^utilizing  bursts  of  fire  or  patches  of  wood  or  depres- 
sions in  the  ground,  as  each  is  profitable  or  available  to  assist 
the  advance,  "  From  the  moment  when  a  fighting  unit  is 
'  uncoupled,'  its  action  must  be  ruled  by  two  conditions,  and 
by  those  only:  the  one  material,  an  objea  to  be  reached;  the 
other  moral,  the  will  to  reach  the  object," 
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T^ie  British  FiM  Service  Regulations  of  1909  are  in  spirit 
more  closely  allied  to  the  French  than  to  the  German.  "  The 
climax  of  the  infantry  attack  is  the  assault,  which  is  made  possible 
by  superiority  of  fire  "  is  the  principle  (emphasized  in  the  book 
itself  by  the  use  of  conspicuous  type),  and  a  "  gradual  building 
up  oj  the  firing  line  wilhin  close  range  of  the  position,"  coupled 
with  the  closest  artillery  support,  and  the  final  blow  of  the 
reserves  delivered  "  unexpectedly  and  in  the  greatest  possible 
strength  "  are  indicated  as  the  means.* 

The  defence,  as  it  used  to  be  understood,  needs  no  description. 
To-day  in  all  armies  the  defence  is  looked  upon  not  as  a  means 
of  winning  a  battle,  but  as  a  means  of  teraporiajng 
and  avoiding  the  decision  until  the  commander  of 
the  defending  party  is  enabled,  by  the  general  military  situation 
or  by  the  course  and  results  of  the  defensive  battle  itself,  to 
take  the  ofiensive.  In  the  Britbh  Field  Service  Regulations  it 
is  laid  down  that  when  an  army  acts  on  the  defensive  no  less 
than  half  of  it  should  if  possible  be  earmarked,  suitably  posted 
and  placed  under  a  single  commander,  for  the  purpose  of  dehver- 
ing  a  decisive  counter-attack.  The  object  of  the  purely  defensive 
portion,  too,  is  not  merely  to  hold  the  enemy's  firing  line  in 
check,  but  to  drive  it  back  so  that  the  enemy  may  be  forced 
to  use  up  his  local  reserve  resources  to  keep  the  fight  alive.  A 
firing  Line  covered  and  steadied  by  entrenchments,  and  restless 
local  reserves  ever  on  the  looknDut  for  opportunities  of  partial 
counters trokes,  are  the  instruments  of  this  policy, 

A  word  must  be  added  on  the  use  of  entrenchments  by  infantry, 
a  subject  the  technical  aspect  of  which  is  fully  dealt  with  and  illus- 
trated  in  Fobtification  and  Siegecraft  :  Field  Defences. 
mJ^  Entrenchments  of  greater  or  less  strength  by  themselves 
have  always  been  used  by  infantry  on  the  defensive, 
especially  in  the  wars  of  position  of  the  17th  and  i8th  centuries. 
In  the  Napoleonic  and  modem  "  wars  of  movement,"  they  are  re- 
garded, not  as  a  passive  defence — they  have  long  ceased  to  present 
a  physical  barrier  to  assault — but  as  fire  positions  so  prepared  as 
to  be  defensible  by  relatively  few  men.  Their  purpose  is,  by  econo- 
mizii^  force  elsewhere,  to  give  the  maximum  strength  to  the  troops 
told  off  for  the  counter-offensive.  In  the  later  stages  of  the  American 
Civil  War,  and  also  in  the  Russo-Japanese  War  of  1904-1905 — each 
in  its  way  an  example  of  a  "  war  of  positions  " — the  assailant  has 
also  made  use  of  the  methods  of  fortification  to  secure  every  suc- 
cessive step  of  progress  in  the  attack.  The  usefulness  and  limitations 
of  this  procedure  are  defined  in  generally  similar  terms  in  the  most 
recent  training  manuals  of  nearly  every  European  army.  Section 
136,  S  7  of  the  British  Infantry  Training  (1905,  amended  1907) 
says:  During  the  process  of  establishing  a  superiority  of  fire, 
successive  fire  positions  will  be  occupied  by  the  firing  line.  As  a  rule 
those  affording  natural  cover  will  be  chosen,  but  if  none  exist  and  the 
intensity  of  the  hostile  fire  preclude  any  immediate  further  advance, 
it  may  be  expedient  for  the  firing  line  to  create  some.  This  hastily 
constructed  protection  will  enable  the  attack  to  cope  with  the 
defender's  fire  and  thus  prepare  the  way  for  a  farther  advance.  The 
construction  of  cover  during  an  attack,  however,  will  entail  delay 
and  a  temporary  loss  of  fire  effect  and  should  therefore  be  resorted  to 
only  when  absolutely  necessary.  ...  As  soon  as  possible  the  advance 
should  be  resumedi  &c."     The  German  regulations  are  as  follows 


'itii  maintaining  the  ground  gained.  .  .  .  The  entrenching  tool 
is  only  to  be  used  with  the  greatest  circumspecdon,  because  of  the 
great  difficulty  of  getting  an  extended  line  to  go  forward  under  fire 
when  it  has  expended  much  effort  in  diggii^  cover  for  itself.  The 
construction  of  trenches  must  never  paralyze  the  desire  for  the 
irresistible  advance,  and  abase  ail  must  not  kill  the  spirit  of  the 
offensive." 

Organization  and  Equipuent 
The  organizatbn  of  infantry  varies  rather  more  than  that  of  other 
arms  in  different  countries.  Taking  the  British  system  first,  the 
battalion  (and  not  as  elsewhere  the  regiment  oC  two,  three  or  more 
battalions)  is  the  administrative  and  manteuvre  unit.  It  is  about 
1000  strong,  and  is  commanded  by  a  lieutenant-colonel,  who  has  a 
major  and  an  adjutant  (captain  or  lieutenant)  to  assist  him,  and  an 
officer  of  Keutenant's  or  captain's  rank  (almost  invariably  pro- 
moted from  the  ranks),  styled  the  Quartermaster,  to  deal  with 
supplies,  clothing,  Sic.  There  are  eight  companies  of  a  nominal 
strength  of  about  lao  each.     These  are  commanded  by  captains  (or 


the  later  and  ruling  doctrine  of  the  F.S.  Regulations,  and  in  the 
of  1909  the  Army  Council  issued  a  memorandum  drawing  attention 
to  the  different  conceptions  of  the  decisive  attack  as  embcKlied  in  the 
latter  and  as  revealed  in  raanosnvre  procedure. 


by  junior  majors),  and  each  captain  has  or  should  have  two  lieu- 
tenants or  second  lieutenants  to  assist  him.  Machine  guns  are  in 
Great  Britain  distributed  to  the  battalions  and  not  massed  in 
permanent  batteries.  In  addition  there  are  various  regimental 
details,  such  as  orderlv-room  staff,  cooks,  cyclists,  signallers,  band  and 
ambulance  men.  The  company  is  divided  into  four  sections  of 
thirty  men  each  and  commanded  by  sergeants.  A  half-company  of 
two  sections  is  under  the  control  of  a  sutialtem  officer.  A  minor 
subdivision  of  the  section  into  two  "  squads  "  is  made  unless  the 
numbers  are  insufficient  to  warrant  it.  In  administrative  duties 
the  captain's  principal  assistant  is  the  colour-sergeant  or  pay- 
sergeant,  who  is  not  assi^ed  to  a  section  command.  The  lieutenant- 
colonel,  the  senior  major  and  the  adjutant  are  mounted.  The 
commanding  officer  is  assisted  by  a  battalion  staff,  at  the  head  of 
which  is  the  adjutant.  The  sergeant-major  holds  a  "  warrant  " 
from  the  secretary  of  state  for  war,  as  does  the  bandmaster.  Other 
members  of  the  battalion  staff  are  noncommissioned  officers, 
appointed  by  the  commanding  officer.  The  most  important  of  these 
is  the  quartermaster-sergeant,  who  is  the  assistant  of  the  quarter- 
master. The  two  colours  ("Icing's"  and  "regimental")  are  in 
Great  Britain  carried  by  subalterns  and  escorted  by  colour- sergeants 
(see  Colours). 

The  "  tactical  "  unit  of  infantry  is  now  the  company,  whKh  varies 
very  greatly  in  stren^h  in  the  different  armies.  Elsewhere  the 
company  of  250  rifles  is  almost  universal,  but  ia  Great  Britain  the 
company  has  about  I  to  men  in  the  ranks,  forming  four  sections. 
These  sections,  each  of  about  28  rifles,  are  the  norma!  "  fire-units," 
that  is  to  say,  the  unit  which  delivers  its  fire  at  the  orders  of  and  with 
the  elevation  and  direction  given  by  its  commander.  This,  it  will  be 
observed,  gives  little  actual  executive  work  for  the  junior  officers. 
But  a  more  serious  objection  than  this  (which  is  modified  in  Mactice 
by  arrangement  and  circumstances)  is  the  fact  that  a  small  unit  is 
more  affected  by  detachments  than  a  large  one.  In  the  home 
battalions  of  the  Regular  Army  such  detachments  are  very  large, 
what  with  finding  drafts  for  the  foreign  service  battalions  and  for 
instructional  courses,  while  in  the  Territorial  Force,  where  it  is  so 
rarely  possible  to  assemble  all  the  men  at  once,  the  company  as 
organi^d  is  often  too  small  to  drill  as  such.     On  the  other  hand. 


in  using  accidents  of  ground  and  cover,  and  susceptibility  to  the  word 
of  command  of  one  man.  But  as  soon  as  its  strength  falls  below 
about  80  the  advantages  cease  to  counterbalance  the  defects.  The 
sections  become  too  small  as  fire-units  to  effect  really  useful  results, 
and  the  battalion  commander  has  to  co-ordinate  and  to  direct  8  com- 
paratively ineffective  units  instead  of  4  powerful  ones.  The  British 
regular  army,  therefore,  has  since  the  South  African  War,  adopted 
the  double  company  as  the  unit  of  training.  This  gives  at  all  times  a 
substantial  unit  for  fire  and  manceuvre  training,  but  the  disad- 
vantage of  having  a  good  many  ofGcers  only  half  employed  is  accentu- 
ated. As  to  the  tactical  value  of  the  large  or  double  company, 
opinions  differ.  Some  hold  that  as  the  small  company  is  a  survival 
from  the  days  when  the  battalion  was  the  tactical  unit  and  the 
company  was  the  unit  of  volley-fire,  it  is  unauited  to  the  modem 
exieendes  that  have  broken  up  the  old  rigid  line  into  several 
ipendent  and  co-operating  fractions.    Others  reply  that  the  stroi^ 


maintain  a  large  establishment  of  officers,  and 
.870,  at  any  rate,  there  were  many  instances  of  its  tactical 
unwieldiness.  The  point  that  is  common  to  both  organisations  is 
the  fact  that  there  is  theoretically  one  subaltern  to  every  50  or  60 
rifles,  and  this  reveals  an  essential  difference  between  the  British 
and  the  Continental  systems,  irrespective  of  the  sizes  or  groupings  of 
companies.  The  French  or  German  subaltern  effectively  commands 
his  50  men  as  a  unit,  whereas  the  British  subaltern  supervises  two 
groups  of  25  to  30  men  under  responsible  non-commissioned  officers. 
That  is  to  say,  a  British  sergeant  may  find  himself  in  such  a  position 
that  he  has  to  be  as  expert  in  controlling  and  obtaining  good  results 
from  collective  fire  as  a  German  lieutenant.     For  reasons  mentioned 


the  universal  service  system,  and  the  lowest  unit  that  possesses  any 
independence  is  the  lowest  unit  commanded  by  an  officer.  But  apait 
from  the  rank  of  the  fire-unit  commander,  it  is  questionable  whether 
the  section,  as  understood  in  England,  is  not  too  small  a  fire-unit,  for 
European  warfare  at  any  rate.  The  regulations  of  the  various 
European  armies,  framed  for  these  conditions,  practically  agree  that 
the  fire-unit  should  be  commanded  by  an  officer  and  should  be  large 
enough  to  ensure  good  results  from  collective  fire.  The  number  of 
rifles  meeting  this  second  condition  is  50  to  80  and  their  organization  a 
"section"  (corresponding  to  the  British  half-company)  under  a 
subaltern  officer.  The  British  army  has,  of  course,  to  be  organized 
and  trained  for  an  infinitely  wider  range  of  activity,  and  no  one 
would  suggest  the  abolition  of  the  small  section  as  a  fire-unit.  But 
in  a  great  Europ^n  battle  it  would  t>e  almost  certainly  better  to 
group  the  two  sections  into  a  real  unit  for  fire  effect,  (For  questions 
of  infantry  fire  tactics  see  RiFLE:  S  Musketry.) 
On  the  continent  of  Europe  the  "  rq^ent,"  which  is  a  unit,  acdng 


in  peace  and  war  as  such,  consists  normally  of  thrpe^attali 
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each  battalion  of  four  companies  or  looo  rifles.  The  company  of 
350  rifles  ia  commanded  by  a  captain,  who  is  mounted.  In  France 
the  company  has  four  sectlonB,  commanded  in  war  by  the  three 
subalterns  and  the  "  adjudant "  (company  sergeant-major);  the 
sections  are  further  grouped  in  pairs  to  constitute  peloUms  (platoons) 
or  halt-companiea  under  the  senior  of  the  two  section  leaders.  In 
peace  there  are  two  subalterna  only,  and  the  peloton  ia  the  normal 
junior  officer's  command.  The  battalion  is  commanded  by  a  major 
{commandant  or  strictly  chef  de  baiaUion),  the  regiment  (three  or 
four  battalions)  by  a  colonel  with  a  lieutenant-colonel  as  second. 
An  or^nization  of  3-battaJion  r^menta  and  3-company  battalions 
was  proposed  in  1910. 

I  n  Germany,  where  what  we  have  called  the  continental  company 
originated,  the  regiment  is  of  three  battalions  under  majors,  and  the 
battalion  of  four  companies  commanded  by  captains.  The  company 
is  divided  into  three  ziige  (sections),  each  under  a  subaltern,  who  haa 
as hissecond a  sergeant-major, a"  vice-sergeant-major  "ora"  sword- 
knot  ensign  "  (aspirant  officer).  In  war  there  is  one  additional 
officer  for  company.  The  Zug  at  war-strength  has  therefore  about 
So  rifles  in  tfie  ranks,  as  compared  with  the  French  "  section  "  of 
50,  and  the  British  section  of  30. 

The  system  prevailing  in  the  United  States  since  the  reorganization 
of  1901  is  somewhat  remarkable.  The  regiment,  which  is  a  tactical 
as  well  as  an  administrative  unit,  consists  of  three  battalions.  E^ch 
battalion  has  four  companies  of  (at  war-strength)  3  officers  and  150 
rifles  each.  The  regiment  in  war  therefore  consists  of  about  1800 
rifles  in  three  small  and  handy  battalions  of  600  each.  The  circum- 
stances in  which  this  army  serves,  and  in  particular  the  maintenance 
of  small  frontier  posts,  nave  always  imposed  upon  subalterns  the 
responsibilities  of  small  independent  commands,  and  it  is  fair  to 
assume  that  the  75  rifles  at  a  subaltern's  disposal  are  regarded 
as  a  tactical  unit. 

in  sum,  then,  the  infantry  battalion  is  in  almost  every  country 
about  1000  rifles  strong  in  four  companies.  In  the  United  States  it 
is  600  strong  in  four  companies,  and  in  Great  Britain  it  is  1000  strong 
in  eight.  The  captain's  command  is  usually  aoo  to  250  men,  in  the 
United  States  150,  and  in  Great  Britain  izo.  The  lieutenant  or 
second  lieutenant  commands  in  Germany  80  rifles,  in  France  50, 
in  the  United  States  75,  as  a  unit  of  fire  and  manosuvre.  In  Great 
Britain  he  commands,  with  relatively  restricted  powers,  60, 

A  short  account  of  the  infantry  equipments — knapsack  or  valise, 
belt,  haversack,  &c. — in  use  in  various  countries  will  be  found  in 
Uniforms,  Naval  and  Military.  The  armament  of  infantry  is,  in 
all  countries,  the  marine  rifle  (see  Rifle)  and  bayonet  {q.vX  for 
officers  and  for  certain  under-officers  sword  (o.b.)  and  pistol  (g.o.)- 
Ammunition  {q.v.)  in  the  British  service  is  carried  (a)  by  the  individual 
soldier,  (6)  by  the  reserves  (mules  and  carts)  in  regimental  cfiarge, 
some  of  which  in  action  are  assembled  from  the  battalions  of  a  brigade 
to  form  a  brigade  reserve,  and  [c)  by  the  ammunition  columns. 

Bibliography. — The  following  works  are  selected  to  show  (i)  the 
historical  development  of  the  arm,  and  (2)  the  different  "  doctrines  " 
of  to-day  as  to  its  training  and  functions ^—A^dant  du  Pica,  Etudes 
sur  U  eombat;  C.  W.  C.  Oman,  The  Art  of  War:  Middle  Ages; 
Biottot,   Les   Grands   Inspirii — Jeanne   d'Arc;    Hardy   de    P&ini, 


especially  Erster  Schiesische 
Krieg,  vol.  i.;  Susane,  Hisloire  de  I'infanlerie  frangaise;  French 
General  Staff,  La  TacHgue  au  XVIII^  siide—CinfarOerie  and  La 
TacUque  et  la  disdtUne  dans  les  armies  de  la  Riooiution — Gtn^al 
Schauenbourg;  J.  W.  Fortescue,  History  of  the  British  Army;  Moor- 
Bora,  History  of  the  ssnd  Regiment;  de  Grandmaison,  Dressage  de 
Vinfanterie  (Paris,  1908);  works  of  W.  v.  Scherfi;  F.  N.  Maude, 
Evolution  of  Infantry  Tactics  and  AUack  and  Defence;  [Meckel]  Ein 
Sommemachtstraum  (Eng.  trans,  in  United  Servtce  Magatine,  1890); 

L  Meckel.  Taklili;  Malachowski,  Scharfe-  und  Rameiaklik;  H. 
nglois,  Enseignemenls  de  deux  guerres;  F.  Hoeni^  Tactics  of 
the  Fvtvre  and  Taenty-four  Bouts  ofMoUke's  Strategy  ^ng.  trans.) ; 
works  of  A.  von  Boguslowski;  British  Officers'  Reports  on  the  Russo- 
Japanese  War;  H.  W.  L.  Hime,  Stray  MUitary  Papers;  Grange,  "  Les 
R&lit&duchampdebataille — Woerth"(R«r.d'in/a«(erte,  IQ0S-1509); 
V.  Lindenau,  "  The  Boer  War  and  Infantry  Attack  "  {Journal  R. 
United  Service  Institution,  1902-1903);  Janin,  "  Apcr^us  sur  la 
tactique — Mandchourie  "  {Ren.  d'infanterie,  1909);  Soloviev,  "In- 
fantry Combat  in  the  Russo-lap.  War  "  (Eng.  trans.  Journal R.  U.SJ., 
1908);  British  Official  Field  Service  Regulations,  part  i.  (1909),  and 
Infantry  Training  (1905);  German  drill  r^ulations  of  1906  (Fr. 
trans.);  French  drill  regulations  of  1904;  Japanese  regulations  1907 
(Eng.  trans.).  The  most  important  journals  devoted  to  the  infantry 
arm  are  the  French  official  Rante  d'tnfanlerie  (Paris  and  Limoges), 
and  the  Journal  of  the  United  Slates  Infantry  Association 
(Washington,  D.  C.).  (C.  F.  A.) 

IHPAHT  SCHOOU.  The  provi^on  in  modem  times  of 
systematized  training  for  children  below  the  age  when  elementary 
education  uonnally  begins  may  be  dated  from  the  village  school 
at  Waldbach  founded  by  Jean  FrM6ric  Oberlin  in  1774-  Robert 
Owen  started  an  infant  school  at  New  Lanark  in  iSoo,  and 
great  interest  in  the  question  was  taken  in  Great  Britain  during 
the  early  years  of  the  19th  century,  leading  to  the  foundation  in 


i  of  the  Home  and  Colonial  School  Society  for  the  training 
of  teachers  in  infant  schools;  this  in  turn  reacted  upon  other 
countries,  especially  Germany.  Further  impetus  and  a  new 
direction  were  given  to  the  movement  by  Friedricb  W.  A. 
Froebel,  and  the  methods  of  training  adopted  for  children 
between  the  ages  of  three  and  six  have  in  most  countries  been 
influenced  by,  if  not  based  on,  that  system  of  directed  activities 
which  was  the  foundation  of  the  type  of  "  play-school "  called 
by  him  the  Kinder  Garten,  or  "  children's  garden."  The  growing 
tendency  in  England  to  lay  stress  on  the  mental  training  of  very 
young  children,  and  to  use  the  "  infant  school  "  as  preparatory 
to  the  elementary  school,  has  led  to  a  considerable  reaction; 
medical  officers  of  health  have  pointed  out  the  dangeis  of 
infection  to  which  children  up  to  the  age  of  five  are  specially 
liable  when  congregated  together — also  the  physical  effects 
of  badly  ventilated  class-rooms,  and  there  is  a  consensus  of 
opinion  that  formal  mental  teaching  is  directly  injurious  before 
the  age  of  six  or  even  seven  years.  At  the  same  time  the  increase 
the  industrial  employment  of  married  women,  with  the 
consequent  difficulty  of  proper  care  of  young  children  by  the 
mother  in  the  home,  has  somewhat  shifted  the  ground  from  a 
purely  educational  to  a  social  and  physical  aspect.  While  it 
is  agreed  that  the  ideal  place  for  a  young  child  b  the  home  under 
the  supervision  of  its  mother,  the  present  industrial  conditions 
often  compel  a  mother  to  go  out  to  work,  and  leave  her  children 
either  shut  up  alone,  or  free  to  play  about  the  streets,  or  in  the 
of  a  neighbour  or  professional  "  minder."  In  each  case 
the  children  must  sufier.  The  provision  by  a  pubUc  authority 
of  opportunities  for  suitable  traioing  for  such  children  seems 
therefore  a  necessity.  The  moral  advantages  gained  by  freeing 
the  child  from  the  streets,  by  the  superintendence  of  a  trained 
teacher  over  the  games,  by  the  early  inculcation  of  habits  of 
discipline  and  obedience;  the  physical  advantages  of  cleanliness 
and  tidiness,  and  the  opportunity  of  disclosing  incipient  diseases 
and  weaknesses,  outweigh  the  disadvantages  which  the  opponents 
of  infant  training  adduce.  It  remains  to  give  a  brief  account  of 
what  is  done  in  Great  Britain,  the  United  States  of  America, 
and  certain  other  countries.  A  valuable  report  was  issued  for 
the  English  Board  of  Education  by  a  Consultative  Committee 
upon  the  school  attendance  of  children  below  the  age  of  five 
(vol.  2i  of  the  Special  Reports,  1909),  which  also  gives  some 
account   of   the   provision   of   day   nurseries  or   crhches   for 

United  Kingdom. — Up  to  1905  it  was  the  general  Ei^lish 
practice  since  the  Education  Act  of  1870  for  educational 
authorities  to  provide  facilities  for  the  teaching  of  children 
between  three  and  five  years  old  whose  parents  desired  it.  In 
1905,  of  an  estimated  1,467,709  children  between  those  ages, 
583,368  were  thus  provided  for  in  England  and  Wales.  In  1905 
the  objections,  medical  and  educational,  already  stated,  coupled 
with  ^e  increasing  financial  strain  on  the  local  educational 
authorities,  led  to  the  insertion  in  the  code  of  that  year  of  Article 
53,  as  follows:  "  Where  the  local  education  authority  have  so 
determined  in  the  case  of  any  school  maintained  by  them, 
children  who  are  under  five  years  may  be  refused  admisdon 
to  that  school."  In  consequence  in  1907  the  numbers  were 
foimd  to  have  fallen  to  459,034  out  of  an  estimated  1,480,550 
children,  from  39-74%  in  1905  to  31%-  In  the  older  type  of 
infant  school  stress  was  laid  on  the  mental  prepaiation  of  children 
for  the  elementary  teaching  which  was  to  come  later.  This 
forcing  on  of  young  children  was  encouraged  by  the  system 
under  which  ijie  government  grant  was  allotted;  children  In 
the  infant  division  earned  an  annual  grant  of  173.  i>er  head, 
on  promotion  to  the  upper  school  this  would  be  increased  to 
23S.  In  1909  the  system  was  altered;  a  rate  of  21s.  4d.  was 
fixed  as  the  grant  for  all  children  above  five,  and  the  grant  for 
those  below  the  age  was  reduced  to  13s.  4d.  Different  methods 
of  training  the  teachers  in  these  schools  as  well  as  the  children 
themselves  have  been  now  generally  adopted.  These  methods 
are  largely  based  on  the  Froebelian  plan,  and  greater  attention 
is  being  paid  to  physical  development.  In  one  respect  England 
is  perhaps  behind  the  more  progressive  ('      '       " 
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countries,  viz.  in  providing  fadlities  for  washing  and  attending 
to  the  personal  needs  of  the  younger  children.  There  is  no 
femtite  de  service  as  in  Belgium  on  the  staiE  of  Enghsh  schoob. 
While  in  Ireland  the  children  below  the  age  of  five  attend  the 
elementary  schools  in  much  the  same  proportion  as  in  England 
and  Wales,  in  Scotland  it  has  never  been  the  general  custom 
for  such  children  to  attend  school. 

Untied  States  of  America, — In  no  country  has  the  kinder- 
garten system  taken  such  firm  root,  and  the  provision  made  for 
children  below  the  compulsory  age  is  based  upon  it.  In  1873 
there  were  4a  kindergartens  with  1252  pupils;  in  1898  the 
numbers  had  risen  to  2884  with  143,720  pupils;  more  than  half 
these  were  private  schools,  managed  by  charitable  institutions 
or  by  individuals  for  profit.  In  1904-1905  there  were  3176 
public  kindergartens  with  305,118  pupils. 

Ausfria  Hungary. — Provision  in  Austria  is  niade  tor  children  unda 


Commission  the  Klnder^rten  was  established  in  the  state  system  of 
education.  Its  aim  is  to  "confirm  and  complete  the  home  education 
of  children  under  school  age,  so  that  through  reflated  exercise  of 
body  and  mind  they  may  be  prepared  for  institution  in  the  primary 
school."  No  regular  teaching  in  ordinary  school  subjects  is  allowed; 
games,  singii^  and  handwork,  and  training  of  speech  and  observation 
By  objects,  tales  and  gardening  are  the  means  adopted.  The  training 
for  teachers  in  these  schools  is  resulated  by  law.  No  children  are  to 
be  rec^ved  in  a  kindergarten  til!  the  beginning  of  the  fourth  and  must 
I^ve  at  the  end  of  the  sixth  year.  In  1902-1903  there  were  77,002 
children  in  kindergartens  and  74,110  in  the  day  nurseries.  In 
Hui^ary  a  law  was  passed  in  1891  providing  for  the  education  and 
care  of  children  between  three  and  six,  either  by  asyle  or  nurseries 
open  all  the  year  round  in  communes  which  contribute  from  i%yi  to 
£t2^o  in  state  taxation,  or  during  the  summer  in  those  whose  contri- 
bution is  less.  Communes  above  the  higher  sum  must  provide 
kindergartens.     In  1904  there  were  over  233,000  children  m  such 


Bdgiiim. — For  children  t«tweea  three  and  six  education  and 
training  are  provided  by  Ecoles  gardiennes  or  Jardins  d'enfanls. 
They  are  free  out  not  compulsory,  are  provided  and  managed  by  the 
communes,  receive  a  state  grant,  and  are  under  government  inspec- 
tion. Schools  provided  by  private  individuals  or  institutions  must 
conform  to  the  conditions  of  the  communal  schools.  There  is  a 
large  amount  of  voluntary  assistance  especially  in  the  provision  of 
clothes  and  food  for  the  poorer  children.  The  state  first  recognized 
these  schools  in  1833.    In  i88r  there  were  70S  schools  with  ai 
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children  in  the  country  between  the  ages  of  three  and  si ,  _ 

the  minister  of  Public  Instruction  issued  a  code  of  rules  on  which  is 
based  the  organization  of  theEcoles  gardiennes  throughout  Belgium, 
but  some  of  the  communes  have  rcgylations  of  their  own.  A  special 
examination  for  teachers  in  the  Eeoles  gardiennes  was  started  in 
1898.  All  candidates  must  pass  this  examinarion  before  a  certifical 
de  capadli  is  granted.  The  training  includes  a  course  in  Froebelian 
methods.  While  Froebel'a  system  underlies  the  training  in  these 
schools,  the  teaching  is  directed  very  much  towards  the  practical 
education  of  the  child,  special  stress  being  laid  on  manual  dexterity. 
Reading,  writing  and  arithmetic  are  also  allowed  in  the  classes  for 
the  older  children.  A  marked  feature  of  the  Belgian  schools  is  the 
close  attention  paid  to  health  and  personal  deanliness.  In  all 
schools  there  is  afemtne  de  service,  not  a  teacher,  but  an  attendant, 
whose  duty  it  is  to  see  to  the  ridiness  and  cleanliness  of  the  children, 
and  to  their  physical  requirements. 

France. — The  first  regular  infant  school  was  established  in  Paris  at 
the  beginning  of  the  19th  century  and  styled  a  Salie  d'essai.  In 
i8a8  a  modd  school,  ^led  a  SaUe  d'asiU,  was  started,  followed 
shortly  by  similar  institutions  all  over  France.  State  recognition 
and  inspection  were  granted,  and  by  1836  there  were  over  800  in 
Paris  and  the  provinces.  In  184S  they  became  establishments  of 
public  instruction,  and  the  name  Scale  maiemeUe  which  they  have 
since  borne  was  given  them.  Every  commune  with  2000  inhabitants 
must  have  one  of  these  schools  or  a  Classe  enfantine.  Admission  is 
free,  but  not  compulsory,  for  children  between  two  and  six.  Food 
and  clothes  are  provided  in  exceptional  cases.  Formal  mental 
instrucrion  is  still  ^ven  to  a  large  extent,  and  the  older  children  are 
taught  reading,  writing  and  arithmetic.  Though  the  st^s  of  the 
school  include  femmes  de  service,  not  so  much  attention  is  paid  to 
cleanliness  as  in  Belgium,  nor  is  so  much  stress  Uid  on  hygiene.  In 
KO&-1907  there  were  41 11  public  and  private  Ecoles  matemeUes  in 
France,  with  over  6^0,000  pupils.  The  closing  of  the  clerical  schools 
has  led  to  some  diminurion  in  the  numbers. 

Germany. — There  are  two  classes  of  institution  in  Germany  for 
children  between  the  ages  of  2)  or  3  and  6.  These  are  the  Klein- 
kinderbeaahranslalten  and  Kindergarlen.  The  first  are  primarily 
aocial  in  purpose,  and  afford  a  place  for  the  children  of  moUiers  who 


and  meals  are  provided.  Many  of  them  have  a  kindergarten  attached, 
and  others  provide  some  training  on  Froebelbn  principles.  The 
kindergartens  proper  are  also  principally  in  private  hands,  though 
most  municiiialitiea  Hjant  financial  assistance.  They  are  conducted 
on  advanced  Froebelian  methods,  and  formal  teaching  in  reading, 
writing  and  arithmetic  is  excluded.  In  Cologne,  DOssddorf,  Frank- 
fort and  Munich  there  are  municipal  schools.  The  state  gives  no 
recognition  to  these  institutions  and  they  form  no  part  of  the  public 
system  of  education. 

Switzerland. — In  the  German  speaking  cantons  the  smaller  towns 
and  villages  provide  for  the  younger  children  by  Bewahranslallen, 
generally  under  private  management  with  public  financial  help. 
The  larger  towns  provide  kindergartens  where  the  training  is  free 
but  not  compulsory  for  children  from  four  to  six.  These  are  generally 
conducted  on  Froebel's  system  and  there  b  no  formal  instruction. 
In  the  French  speaking  cantons  the  Ecoles  enfanlines  are  recognized 
as  the  first  stage  of  elementary  education.  They  are  free  and  not 
compulsory  for  children  from  three  to  six  years  of  age.    (C.  We.) 

IKFIKITE  (from  Lat.  in,  not,  finis,  end  or  limit;  cf.  Jindere, 
to  cleave),  a  term  applied  in  common  usage  to  anything  of  vast 
size.  Strictly,  however,  the  epithet  implies  the  absence  of  all 
limitation.  As  such  it  b  used  specially  in  (i)  theology  and 
metaphysics,  (3)  mathematics. 

I.  Tracing  the  hbtory  of  the  wodd  to  the  earliest  date  for 
which  there  is  any  kind  of  evidence,  we  are  faced  with  the 
problem  that  for  everything  there  is  a  prior  something  t  the  mind 
is  unable  to  conceive  an  absolute  beginning  ("  ex  nihilo  nihil  "), 
Mundane  dbtauces  become  trivial  when  compared  with  the 
distance  from  the  earth  of  the  sun  and  still  more  of  other 
heavenly  bodies:  hence  we  infer  infinite  space.  Sittularly  by 
continual  subdivision  we  reach  the  idea  of  the  infinitely  small. 
For  these  inferences  there  is  indeed  no  actual  physical  evidence: 
infinity  b  a  mental  concept.  Aa  such  the  term  has  played  an 
important  part  in  the  philosophical  and  theological  speculation. 
In  early  Greek  philosophy  the  attempt  to  arrive  at  a  physical 
explanation  of  exbtence  led  the  Ionian  thinkers  to  postulate 
various  primal  elements  (e.g.  water,  fire,  air)  or  simply  the 
infinite  ri  fiirapov  (see  Ionian  Sctool).  Both  Plato  and 
Aristotle  devoted  much  thought  to  the  discussion  as  to  which 
is  most  truly  real,  the  finite  objects  of  sense,  or  the  universal 
idea  of  each  thing  laid  up  in  the  mind  of  God;  what  is  the  nature 
of  that  tmity  which  lies  behind  the  multiplicity  and  difference 
of  perceived  objects  ?  The  same  problem,  variously  expressed, 
has  engaged  the  attention  of  philosophers  throughout  the  ages. 
In  Christian  theology  God  b  conceived  as  infinite  in  power, 
knowledge  and  goodness,  uncreated  and  immortal:  in  some 
Oriental  systems  the  end  of  man  is  absorption  into  the  iufinite, 
his  perfection  the  breaking  down  of  his  human  limitations. 
The  metaphyseal  and  theological  conception  is  open  to  the 
agnostic  objection  that  the  finite  mind  of  man  is  by  hypothesis 
unable  to  cognize  or  apprehend  not  only  an  infinite  object,  but 
even  the  very  conception  of  infinity  itself;  from  this  stand- 
point the  infinite  is  regarded  as  merely  a  postulate,  as  it  were  an 
unknown  quanrity  (cf .  V  -  r  in  mathematics).  The  same  difficulty 
may  be  expressed  in  another  way  if  we  regard  the  infinite  as 
unconditioned  (cf.  Sir  WiUiam  Hamilton's  "  philosophy  of  the 
unconditioned,"  and  Herbert  Spencer's  doctrine  of  the  infinite 
"unknowable");  if  it  is  argued  that  knowledge  of  a  thing 
arises  only  from  the  recognition  of  its  differences  from  other  ■ 
things  (i.e.  from  its  limitations),  it  follows  that  knowledge  of 
the  infinite  is  impossible,  for  the  infinite  is  by  hypothesb 
unrelated. 

With  this  conceprion  of  Ihe  infinite  as  absolutely  unconditioned 
should  be  compared  what  may  be  described  roughly  as  lesser 
infinities  which  can  be  philosophically  conceived  and  mathe- 
matically demonstrated.  Thus  a  point,  which  is  by  definition 
infinitely  small,  is  as  compared  with  a  line  a  unit:  the  line  is 
infinite,  made  up  of  an  infinite  number  of  points,  any  pair  of 
which  have  an  infinite  number  of  points  between  them.  The 
line  itself,  again,  in  relation  to  the  plane  is  a  unit,  while  the  plane 
is  infinite,  i.e.  made  up  of  an  infinite  number  of  hues;  hence 
the  plane  is  described  as  doubly  infinite  in  relation  to  the  point, 
and  a  solid  as  trebly  infinite.    This  is  Spinoza's  theory  of  the 
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"  jafinitely  Infinite,"  the  limiting  notion  of  infinity  bdng  of  a 
numerical,  quantitative  series,  each  term  of  which  is  a  qualitative 
determination  itself  quantitatively  little,  e.g.  a  line  which  is 
quantitatively  unlimited  (i.e.  in  length)  is  qualitatively  limited 
when  regarded  as  an  infinitely  small  unit  of  a.  plane.  A  similar 
relation  exists  in  thought  between  the  various  grades  of  species 
and  genera;  the  highest  genus  is  the  "  infinitely  infinite," 
each  subordinated  genus  being  infinite  in  relation  to  the 
particulars  which  it  denotes,  and  finite  when  regarded  as  a  unit 
in  a  higher  genus. 

3.  In  mathematics,  the  term  "  infinite  "  denotes  the  result  of 
increasing  a  variable  without  limit;  similarly,  the  term  "in- 
finitesimal," meaning  indefinitely  small,  denotes  the  result 
of  diminishing  the  value  of  a  variable  without  limit,  with  the 
reservation  that  it  never  becomes  actually  sero.  The  application 
of  these  conceptions  distinguishes  ancient  from  modem  mathe- 
matics. Analytical  investigations  revealed  the  existence  of 
series  or  sequences  which  had  no  limit  to  the  number  of  terms, 
as  for  example  the  fraction  i/(i— x)  which  on  division  gives  the 
series.  i+x+:^+  .  .  .  .  ;  the  discussion  of  these  so-called 
infinite  sequences  is  given  in  the  articles  Series  and  Fuhctiom. 
The  doctrine  of  geometrical  continuity  (q.v.)  and  the  application 
of  algebra  to  geometry,  developed  in  the  i6th  and  17th  centuries 
mainly  by  Kepler  and  Descartes,  led  to  the  discovery  of  many 
properties  which  gave  to  the  notion  of  infinity,  as  a  localized 
space  conception,  a  predominant  importa.nce.  A  line  became 
continuous,  returning  into  itself  by  way  of  infinity;  two  parallel 
lines  intersect  in  a  point  at  in^iiity;  all  circles  pass  through 
two  fixed  points  at  infinity  (the  circidar  points);  two  spheres 
intersect  in  a  fixed  circle  at  infinity;  an  asymptote  became  a 
tangent  at  infinity;  the  foci  of  a  conic  became  the  intersections 
of  the  tangents  from  the  circular  points  at  infinity;  the  centre 
of  a  conic  the  ^e  of  the  line  at  infinity,  &c.  In  analytical 
geometry  the  line  at  infinity  plays  an  important  part  in  trilinear 
co-ordinates.  These  subjects  are  treated  in  Geometby,  A 
notion  related  to  that  of  infinitesimals  is  presented  in  the  Greek 
"  method  of  exhaustion  " ;  the  more  perfect  conception,  however, 
only  dates  from  the  17  th  century,  when  it  led  to  the  infinitesimal 
calculus.  A  curve  came  to  be  treated  as  a  sequence  of  infini- 
tesimal straight  lines;  a  tangent  as  the  extension  of  an  infini- 
tesimal chord;  a  surface  or  area  as  a  sequence  of  infinitesimally 
narrow  strips,  and  a  solid  as  a  collection  of  infinitesimally  small 
cubes  (see  In^initesiual  Calculits). 

INFINITESIHAL  CALCULUS,  i.  The  infinitesimal  calculus 
is  the  body  of  rules  and  processes  by  means  of  wliich  continuously 
varying  magnitudes  are  dealt  with  in  mathematical  analysis. 
The  name  "  infinitesimal  "  has  been  applied  to  the  calculus 
because  most  of  the  leading  results  were  first  obtained  by  means 
of  argiunents  atiout  "infinitely  small"  quantities;  the  "in- 
finitely small  "  or  "  infinitesimal  "  quantities  were  vaguely  con- 
ceived as  being  neither  zero  nor  finite  but  in  some  intermediate, 
nascent  or  evanescent,  state.  Tliere  was  no  necessity  for  this 
confused  conception,  and  it  came  to  be  understood  that  it  can 
be  dispensed  with;  but  the  calculus  was  not  developed  by  its 
first  founders  in  accordance  with  logical  principles  from  precisely 
defined  notions,  and  it  gained  adherents  rather  through  the 
impressiveness  and  variety  of  the  results  that  could  be  obtained 
by  u^Qg  it  than  through  the  cogency  of  the  arguments  by  which 
it  was  established.  A  similar  statement  might  be  made  in 
regard  to  other  theories  included  in  mathematical  analysis,  such, 
for  instance,  as  the  theory  of  infinite  series.  Many,  perhaps  all, 
of  the  mathematical  and  physical  theories  which  ha.vtt  survived 
have  had  a  similar  History — a  history  which  may  be  divided 
roughly  into  two  periods:  a  period  of  construction,  in  which 
results  are  obtained  from  partially  formed  notions,  and  a  period 
of  criticism,  in  which  the  fundamental  notions  become  progres- 
sively more  and  more  precise,  and  are  shown  to  be  adequate 
bases  for  the  constructions  previously  built  upon  them.  These 
periods  usually  overlap.  Critics  of  new  theories  are  never  lacking. 
On  the  other  hand,  as  E.  W.  Hobson  has  well  said,  "  pertinent 
criticism  of  fundamentals  almost  invariably  gives  rise  to  new 
construction."    In  the  history  of  the  infinitesimal  calculus  the 
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17th  and  i8th  centuries  were  mainly  a  period  of  construction, 
the  19th  century  mainly  a  period  of  criticism. 

I.  Nature  of  ike  Cakutus. 

a.  The  guise  in  which  variable  quantities  presented  themselves 
to  the  mathematicians  of  the  17th  century  was  that  of  the 
lengths  of  variable  lines.  This  method  of  representing  ^^ 
variable  quantities  dates  from  the  14th  century,  „,(rit»i 
when  it  was  employed  by  Nicole  Oresme,  who  studied  nprtMeat- 
and  afterwards  taught  at  the  College  de  Navarre  in  |  " 
Paris  from  1348  to  1361.  He  represented  one  of  two  , 
variable  quantities,  e.g.  the  rime  that  has  elapsed 
since  some  epoch,  by  a  length,  called  the  "longitude,"  measured 
along  a  particular  line;  and  he  represented  the  other  of  the  two 
quantities,  e.g.  the  temperature  at  the  instant,  by  a  length, 
called  the  "  latitude,"  measured  at  right  angles  to  this  line. 
He  recognized  that  the  variarion  of  the  temperature  with  the 
rime  was  represented  by  the  line,  straight  or  curved,  which 
joined  the  ends  of  all  the  lines  of  "  latitude."  Oresme's  longitude 
and  latitude  were  what  we  should  now  call  the  abscissa  and 
ordinate.  TTie  same  method  was  used  later  by  many  writers, 
among  whom  Johannes  Kepler  and  Galileo  Galilei  may  be  men- 
tioned. In  Galileo's  investigation  of 
the  morion  of  fallmg  bodies  (1638)  the 
abscissa  OA  represents  the  time  during 
which  a  body  has  been  falling,  and  the 
ordinate  AB  represents  the  velocity 
acquired  during  that  rime  (see  fig.  1). 
The  velocity  being  proportional  to  the  ^^ 
time,    the    "  curve "    obtained    is    a  j,. 

straight  line  OB,  and  Galileo  showed 

that  the  distance  through  which  the  body  has  fallen  is  repre* 
sented  by  the  area  of  the  triangle  GAB. 

The  most  prominent  problems  in  regard  to  a  curve  were  the 
problem  of  finding  the  points  at  which  the  ordinate  is  a  maximum 
or  a  minimum,  the  problem  of  drawing  a  tangent  to  n,  p,^^ 
the  curve  at  an  assigned  point,  and  the  problem  of  hai  at 
determining  the  area  of  the  curve.  The  relation  of  «"'"* 
the  problem  of  maxima  and  minima  to  the  problem  jni„i„^ 
of  tangents  was  understood  in  the  sense  that  maxima  TmatBuit, 
or  minima  arise  when  a  certain  equation  has  equal  uadQumd- 
roots,  and,  when  this  is  the  case,  the  curves  by  which  """'■ 
the  problem  is  to  be  solved  touch  each  other.  The  reduction  of 
problems  of  maxima  and  minima  to  problems  of  contact  was 
known  to  Pappus.  The  problem  of  finding  the  area  of  a  curve 
was  usually  presented  in  a  particular  form  in  which  it  is  called 
the  "  problem  of  quadratures."  It  was  sought  to  determine 
the  area  contained  between  the  curve,  the  asb  of  abscissae  and 
two  ordinatBs,  of  which  one  was  regarded  as  fixed  and  the  other 
as  variable.  Galileo's  investigation  may  serve  as  an  example. 
In  that  example  the  fixed  ordinate  vanishes.  From  this  investiga- 
tion it  may  be  seen  that  before  the  invention  of  the  infinitesimal 
calculus  the  introduction  of  a  curve  into  discussions  of  the 
course  of  any  phenomenon,  and  the  problem  of  quadratures 
for  that  curve,  were  not  exclusively  of  geometrical  import;  the 
purpose  for  which  the  area  of  a  curve  was  sought  was  often  to 
find  something  which  b  not  an  area — for  instance,  a  length,  or  a 
volume  or  a  centre  of  gravity. 

3.  The  Greek  geometers  made  little  progress  with  the  problem 
of  tangents,  but  they  devised  methods  for  investigating  the 
problem  of  quadratures.  One  of  these  methods  was 
afterwards  called  the  "  method  of  exhaustions,"  and 
the  principle  on  which  it  is  based  was  laid  down  in  the 
lemma  prefixed  to  the  1 2th  book  of  Euclid's  Elements  as  follows: 
"  If  from  the  greater  of  two  magnitudes  there  be  taken  more 
than  its  half,  and  from  the  remainder  more  than  its  half,  and  so  on, 
there  will  at  length  remain  a  magnitude  less  than  the  smaller 
of  the  proposed  magnitudes."  The  method  adopted  by  Archi- 
medes was  more  general.  It  may  be  described  as  the  enclosure 
of  the  magnitude  to  be  evaluated  between  two  others  which  can 
be  brought  by  a  definite  process  to  differ  from  each  other  by 
less  than  any  assigned  magnitude.     A  simply,  sample  of  jits 
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^>plication  is  the  6th  proposition  of  Archimedes'  treatise  On  the 
Sphere  and  Cylinder,  in  which  it  is  proved  that  the  area  contained 
between  a  regular  polygon  insctibed  in  a  circle  and  a  similar 
polygon  drciunscribed  to  the  same  circle  can  be  made  less  than 
any  assigned  area  by  increasing  thenumberof  sides  of  the  polygon. 
The  methods  of  Eudid  and  Archimedes  were  specimens  of 
rigorous  limiting  processes  (see  Function),  The  new  problems 
presented  by  the  analytical  geometry  and  natural  ptiilosophy 
of  the  i7tfa  century  led  to  new  hmiting  processes. 

4.  In  the  problem  of  tangents  the  new  process  may  be  described 
as  foUowH.  Let  P,  P'  be  two  points  of  3  curve  (see  fig.  2).  Let 
nut_  *,  y  be  the  coordinates  of  P,  and  x+&x,  y+Ay  those 
™r""'  of  P'.  The  symbol  &x  means  "  the  difference  of  two 
tiMtioa.  j.Pg  t.  gujj  [jigre  jg  ^  like  meaning  for  the  symbol  Ay. 
Thp  fnirtion  Av/Ar  is  the  trigonometrical  tangent  ot  the  angle 
which  the  secant  Pf"  makes  with  the 
axis  of  X.  Now  let  Ax  be  continually 
diminished  towards  zero,  so  that  F*  con- 
tinually approaches  P.  If  the  curve  has  a 
tangent  at  P  the  secant  P  P'  approaches 
_  a  limiting  position  (see  S  3^  below).  When 
''  this  ia  the  case  the  fraction  Ay/Ax  tends 
to  a  limit,  and  this  limit  is  the  trigo- 
nometrical tangent  ot  the  angle  which  the 
rve  makes  with  tne  axis  of  x.    The  limit  is 


If  the  equation  of  the  curve  iaof  the  form  y~i(x)  where/ is  a  func- 
tional symbol  (see  FUNCTION),  then 

AyJ(x-HAx)-/M 


i{x+&x)-f(x) 


The  limit  expressed  by  the  right-hand  member  of  1 
equation  is  often  written 

and  is  called  the  "  derived  (unction  "  of  f{x),  sometimes  the  "  de- 
rivative "  or  "  derivate  "  of  /(*).  When  the  function  /(i)  is  a 
rational  int^ral  function,  the  division  by  Ac  can  be  performed,  and 
the  limit  is  ^und  by  substituting  zero  for  Ax  in  the  quotient.  For 
example,  if/(x)»x',  we  have 

/(x-t-A»)-/(»)     fa+Ax)'-^     2«A^-KAx)'_ 

A«  Al  Ax  at-l--". 

and  /'{i)=2i. 


of  differences,"  and  its  limit  dyjdx  is  called  the  "differential  __ 
efficient  of  y  with  respect  to  x."  The  rules  for  forming  differential 
coefficients  constitute  the  differenlial  calcvliu. 

The  problem  of  tangents  is  salved  at  one  stroke  by  the  formation 
of  the  differential  coefficient;  and  the  problem  of  maxima  and 
minima  is  solved,  apart  from  the  discrimination  of  maxima  from 
minima  and  some  further  refinements,  by  equating  the  differential 
coelticient  to  zero  (see  Maxima  and  Minima). 

5_.  The  problem  oj  quadratures  leads  to  a  type  of  limiting  process 
which  may  be  described  as  fallows:  Let  y^jix)  be  the  equation  of 
,  ■  a  curve,  and  let  AC  and  BD  be  the  ordinates  of  the  points 

~~*"*  C  and  D  (see  fig.  3).  Let  a,  6  be  the  abscissae  of  these 
^*''  points.     Let  the  segment  AB  be  divided  into  a  number 

of  segments  by  means  of  intermediate  points  such  as  M,  and  let 
MN  be  one  such  segment.  L.et  PM  and  QN  be  those  ordinates  of 
the  curve  which  have  M  and  N  as  their  feet.  On  MN  as  base  describe 
two  rectangles,  of  which  the  heights  are  the  greatest  and  least  values 
ot  y  which  correspond  to  pcunts 
on  the  arc  PQ  of  the  curve.  In 
fig.  3  these  are  the  rectangles 
RM,SN.  Let  the  sum  of  the  areas 
of  such  rectangles  as  RM  be 
formed,  and  likewise  the  sum  ot 
the  areas  of  such  rectangles  as  SN. 
when  the  number  of  the  points 
p,_    ,  such   as   M    is   increased   without 

'"'■  ■*■  limit,  and   the  lengths  of  all  the 

segments  such  as  MN  are  diminished  without  limit,  these  two  sums 
of  areas  tend  to  limits.  When  they  tend  to  the  same  limit  the 
curvilinear  figure  ACDB  has  an  area,  and  the  limit  is  the  measure  of 
this  area  (see  |  33  below).  The  limit  in  question  is  the  same  what- 
ever law  may  be  adopted  tor  inscrtingthe  points  such  as  M  between 
A  and  B,  and  for  diminishing  the  lengths  of  the  segments  such  as 
MN.  Further,  if  P'  is  any  point  on  the  arc  PQ,  and  P'M'  is  the 
ordinate  of  ?',  we  may  construct  a  rectangle  of  which  the  height  is 
P'M'  and  the  base  is  MN.and  the  limit  of  the  sum  of  the  areas  of 
all  such  rectangles  is  the  area  of  the  figure  as  before.    If  s  is  the 


of  P,  x-l-Ai:  that  of  Q,  x'  that  of  P',  the  limit  in  question 


lim.^*/C*')Ar, 


where  the  letters  a,  b  written  tielow  and  above  the  sign  <rf  summation 
2  indicate  the  extreme  values  ot  x.  This  hmit  is  called  "  the 
definite  integral  of /(x)  between  the  limits  a  and  b,"  and  the  notation 


p(r)dx. 


The  germs  of  this  method  of  formulating  the  problem  of  Quad- 
ratures are  found  in  the  writings  of  Archimedes.  The  method  leads 
to  a  definition  of  a  definite  integral,  but  the  direct  application  of  it 
to  the  evaluation  of  integrals  is  in  general  dilScult.  Any  process  for 
evaluating  a  definite  integral  is  a  process  of  int^rntion,  and  the 
rules  for  evaluating  integrals  constitute  the  inUeraf  calculus. 

6.  The  chief  of  these  rules  is  obt^ned  by  regarding  the  extreme 
ordinate  BD  as  variable.      Let  £  now  denote  the  abscissa  of  B. 
The  area  A  of  the  figure  ACDB  is  represented  by  the      f^^--. 
integral   j^Jix)dx,   and  it  is  a  function   of  i.     Let  BD      atlavar- 
be   displaced  to   B'D'  so  that    i   becomes    EH-Af    (see     **"" 
4).     The  area  of  the  figure  ACD'B'  is  represented  by  the 


int<*ralj_^" 
the  formula 


f(.x)dx,  and  the 


AA  [of  the  area  is  given  by 


AA 


■]?*««.)-, 


BD,  . 


Its  the  area   BDD'B'.      This  area   is  intermediate 

)l  two  rectangles,  having 

base  the  segment  BB  , 
and  as  heights  the  greatest  and  least 
ordinates  oT  points  on  the  arc  DD'  of 
the   curve.      I>et   these   heights   be   H 
and  h.     Then  AA  is   intermediate  be- 
tween HA(  and  M{,  and  the  quotient  _ 
of  differences  AA/A£  is  intermediate  be- 
tween H  and  k.     If  the  function  fix)  p,_ 
is  continuous  at   B    (see   FUNCTION), _                   rit..  4. 
then,  as  Af  is  diminished  without  limit,  H  and  h  tend  t 
/(£),  as  a  limit,  and  we  have 

The  introduction  of  the  process  ot  dilfcrentiation,  U^ether  with 
the  theorem  here  proved,  placed  the  solution  of  the  problem  of 
quadratures  on  a  new  basis.  It  appears  that  we  can  always  find 
the  area  A  if  we  Lnow  a  function  F  {x)  which  has  f{x)  as  its  dif- 
ferential coefficient.  If  f(,x)  is  continuous  between  a  and  b,  we  can 
prove  that 

A-£mdx-F(.b-)-F(.a). 

When  we  rec<^[nize  a  function  F(i;)  which  has  the  property  expressed 
by  the  equation 

we  are  said  to  inlegrale  the  function  f(x),  and  F(x)  is  called  the 

indefinite  integral  ot/(i)  with  respect  to  x,  and  is  written 

fmdx. 

7.  In  the  process  ot  S  if  the  increment  Ay  is  not  in  general  equal 

to  the  product  of  the  increment  Ax  and   the    derived 

function /'(*),    In  general  we  can  write  down  an  equation        "Wep- 

of  the  form  '""'''• 

&y=f{x)&x+R, 

which  R  is  different  from  zero  when  A;r  is  different  from   zero; 


and  then  we  have  n 


lim.i. 


We  may  separate  Ay  into  two  parts:  the  part  /'(x)Ax  and  the 
part  R.  The  part /'(x)  Ax  alone  is  useful  for  forming  the  differential 
coefficient,  and  it  is  convenient  to  give  it  a  name.  It  is  called  the 
differential  of  /(x),  and  is  written  d/(x),  or  dy  when  y_  is  written  for 
/(x).  When  this  notation  is  adopted  dx  is  written  instead  of  Ax, 
and  is  called  the  "  differential  of  x,"  so  that  we  have 

dfW^f'Mdx. 
Thus  the  differential  ot  an  independent  variable  such  as  9C  is  a  finite 
difference;  in  other  words  it  is  any  number  we  please.  The  differ- 
ential of  a  dependent  variable  such  as  y,  or  of  a  function  of  the 
independent  variable  x,  is  the  product  of  the  differential  of  x  and 
the  differential  coefficient  or  derived  function.  It  is  important  to 
observe  that  the  differential  coefficient  is  not  to  be  defined  as  the 
ratio  of  differentials,  but  the  ratio  of  differentials  is  to  be  defined  as 
the  previously  introduced  differential  coefficient.    The  differentials 
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are  ^her  finite  dilTerencea,  or  are  so  much  of  certain  finite  differencea 
as  arc  useful  for  foiming  differential  coeffidents. 

Again  let  F(x)  be  the  indefinite  int^ral  o(  a  continuous  function 
fix),  so  that  we  have 

When  the  points  M  of  the  process  explained  in  j  5  are  Inserted  be- 
tween the  points  whose  abscissae  are  a  and  b,  we  may  take  them  to 
be  ■  — I  in  number,  so  that  the  segment  AB  is  divided  into  «  seg- 
inenta.  Let  Xi,  Xt,.  .  ,x»-i  be  the  abscisBae  of  the  pdnts  in  order. 
The  integral  is  the  limit  of  the  sum 

+  ...  +/(r_)C6-*,-i), 
every  term  of  which  is  a  differential  of  the  ioTmf{x)dx.  Further  the 
Enteral  is  equal  to  the  sum  of  differences 
{F(«i)-F{a)H-!F{«,)-F(*,)l+  ...  +[F(i,^)-F(x,)t 

+*!..  -|-iF{i.)-F(»^)l. 
for  this  sum  is  F(6)-F{o).  Now  the  difference  F(3v+j) -F(i,)  is 
not  equal  to  the  differential  f(x,)  (Xr+i  — Xr),  but  the  sum  of  the 
differences  is  equal  to  the  limit  oi  the  sum  of  these  differentials. 
The  differential  may  be  regarded  as  so  much  of  the  difference  as  is 
required  to  form  the  integral.  From  this  point  of  view  a  differential 
is  called  a  differential  dement  of  an  iniegrai,  and  the  integral  is  the 
limit  of  the  sum  of  differential  elements.  In  like  manner  the  differ- 
ential element  ydx  of  the  area  of  a  curve  (|  s)  is  not  the  area  of  the 
portion  contained  between  two  ordinates,  however  near  together, 
but  is  so  much  of  this  area  as  need  be  retained  for  the  purpose  of 
findinethe  area  of  the  curve  b^  the  limiting  process  described. 

8.  The  notation  of  the  infinitesimal  calculus  is  intimatelv  bound 
up  mth  the  notions  of  differentials  and  sums  of  elements.  Tne  letter 
NMaUoa.      "  ^  " ''  ^^^  initial  letter  of  the  word  differentia  (difference) 

and  the  symbol  "  /  "  is  a  conventionally  written  "  S,"  the 
initial  letter  of  the  word  summa  {sum  or  whole).  The  notation 
was  introduced  by  Leibnitz  (see  jj  25-27,  below). 

9.  The  fundamental  artifice  of  the  calculus  is  the  artiffce  of  forming 
differentials  without  first  forming  differential  coefficients.  From  an 
p^  -  equation  containing  xand  31  we  can  deduce  a  new  equation, 
g„^t^  containii^  also  Ax  and  Ay,  by  substituting  x-|-Ai  for  x 
jiffjge^       and  y-t-Ay  for  y.    If  there  is  a  differential  coefficient  of  y 

with  respect  to  x,  then  Ay  can  be  expressed  in  the  form 
^Ax-f-R,  where  lira.a,_o(R/AxJ»"0,  as  in  5  7  above.  The  artifice 
con^sts  in  rejecting  ah  initio  all  terms  of  the  equation  which  belong 
to  R.  We  do  not  form  R  at  all,  but  only  *.Ai,  or  ♦.  dx,  which  is  the 
differential  dy.  In  the  same  way,  in  all  applications  of  the  integral 
calculus  to  geometry  or  mechanics  we  form  the  dement  of  an  integral 
in  the  same  way  as  the  element  of  area  y.  (to  is  formed.  In  fig.  3  of  js 
the  element  of  area  y.  dx  is  the  area  of  the  rectangle  RM.  The  actual 
area  of  the  curvilinear  figure  PQNM  is  greater  tnan  the  area  of  this 
rectangle  by  the  area  of  the  curvilinear  f&ure  FOR;  but  the  excess  is 
less  than  the  area  of  the  rectangle  PRQS,  which  is  measured  by  the 
product  of  the  numerical  measures  of  MN  and  QR,  and  we  have 


'■tn.v. 


MN.QR 

-0"  \m  '"• 


Thus  the  artifice  by  which  differential  elements  of  int^rals  are  formed 
is  in  principle  the  same  as  that  by  which  differentials  are  formed 
without  first  forming^  differential  coefficients. 

10.  This  principle  is  usually  expressed  by  introducing  the  notion  of 
orders  of  small  quantities.  If  x,  y  are  two  variable  numbers  which  are 
Oi^ffg  o/  connected  together  by  any  relation,  and  if  when  x  tends  to 
f„gg  zero  y  also  tends  to  zero,  the  fraction  y/x  may  tend  to  a 

quamliat*.   '■oite  limit.     In  tbis  case  x  and  y  are  said  to  be  "  of  the 
same  order."    When  this  is  not  the  case  we  may  have 
dther 


■Ox 


In  the  former  case  y  is  said  to  be  "  of  a  lower  order  "  than  x;  in  the 
lattercasey  issaid  to  be  "  of  a  higher  order  "than  x.  In  accordance 
with  this  notion  we  may  say  that  the  fundamental  artifice  of  the 
infinitesimal  calculus  consists  in  the  rejection  of  small  quantities  of  an 
unnecessarily  high  order.  This  artifice  is  now  merely  an  incident  in 
the  conduct  of  a  limiting  process,  but  in  the  17th  century,  when 
limiting  processes  other  than  the  Greek  methods  for  quadratures  were 
new,  the  introduction  of  the  artifice  was  a  great  advance. 

II.    By  the  aid  of  this    artifice,  or  directly  by  carrying  out 

Unlet  of       ^■^^  appropriate  limiting;  processes,  we  may  obtain  the 

DUtMma-      ''ulcs  by  which  differential  coefficients  are  formed.    These 

OgOaa,        rules  may  be^elassified  as  "  formal  rules  "  and  "  particular 

results."    The  formal  rules  may  be  stated  as  follows; — 

(i.)  The  differential  coefficient  of  a  constant  is  zero. 

(ii.)  For  a  sum  u+v+  ...  -|-s,  where  u,  t,...are  functions  of  x, 

J.* 


(iii)  For  a  pndsut  ht 

(iv.)  For  a  quotient  uh 

dju/v)      I  du       dv\  /. 

(v.)  For  a  function  of  a  function,  that  is  to  say,  for  a  function  y 
expTMsed  in  terms  of  a  variable  t,  which  is  itsdf  expressed  as  a 
function  of  X, 


In  addition  to  these  formal  rules  we  have  particular  results  as  to 
the  differentiation  of  simple  functions.  The  most  important  results 
are  written  down  in  the  following  table: — 


y 

,     % 

X" 

for  aU  values  of  n 

log^ 

x-Hog^ 

a- 

<Cl<«^ 

sinx 

cosx 

cosx 

-sinx 

Bin'^x 

ii-=f)-i. 

tan-^x 

(iH-*")-' 

rather  expressions)  which  can  be  made  up  from  those  in  the  table  by 
a  finite  number  of  operations  of  addition,  subtracrion,  multiplication 
or  diviaon  can  be  differentiated  by  the  formal  rules.  All  such  func- 
tions are  called  explicit  functions.  In  addition  to  these  we  have 
implicit  functions,  or  such  as  are  determined  by  an  equation  contain- 
ing two  variables  when  the  equation  cannot  be  solved  so  as  to  exhibit 
the  one  variable  expressed  in  terms  of  the  other.  We  have  also 
functions  of  several  variables.  Further,  since  the  derived  function 
of  a  given  function  is  itself  a  function,  we  may  seek  to  differentiate 
it,  and  thus  there  arise  the  second  and  higher  differential  coefiicienti. 
We  postpone  for  the  present  the  problems  of  differential  calculus 
which  anse  from  these  considerations.  Again,  we  may  have  explicit 
functions  which  are  expressed  as  the  results  of  limiting  operations, 
or  bv  the  limits  of  the  results  obtained  by  performing  an  infinite 
number  of  alp;ebraic  operations  upon  the  simple  functions.  For  the 
problem  of  differentiating  such  functions  reference  may  be  made  to 


12.   The  processes  of  the  integral  calculus  consist  largely  in  trans- 
formations of  the  functions  to  be  integrated  into  such 
forms  that  they   can   be  recognized   as  differential   co- 
efficients of  functions  which  have  previously  been  differ- 
entiated.    Corresponding  to  the  results  in  the  table  of   t 
have  those  in  the  following  table:— 


/(•) 

ih'V' 

•• 

for  all  values  of  n  except  —  i 

; 

in  J, 

e" 

a-'e" 

en  re 

nai 

BiDZ 

-CO.. 

(.•-<")-i 

sin-'- 

^ 

i»"-: 

The  formal  rules  of  {  11  give  us  means  for  the  transformation  ot 
integrals  into  recognisable  forms.  For  example,  the  rule  (ii.)  for  a 
sum  leads  to  the  result  that  the  integral  of  a  sum  of  a  finite  number 
of  terms  is  the  sum  of  the  integrals  of  the  several  terms.  The  rule 
(iii.)  for  a  product  leads  to  the  method  of  inttgration  by  parts.  The 
rule  (y.)  for  a  (unction  of  a  function  leads  to  the  method  of  substitution 
(see  S  48  below). 
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II.  History. 

13.  The  new  limiting  processes  which  were  introduced  in  the 
development  of  the  higher  analysis  were  in  the  first  instance 
Ktpier'i  related  to  problems  of  the  integral  calculus.  Johannes 
netfrodi  Kepler  in  his  Astronomia  noso  .  .  .  de  motibus  sUUae 
^iBitgrm-  ^^fti^  (1609)  stated  his  laws  of  planetary  motion,  to 

the  effect  that  the  orbits  of  the  planets  are  ellipses  with 
the  sun  at  a  focus,  and  that  the  radii  vectores  drawn  from  the 
sun  to  the  planets  describe  equal  areas  in  equal  times.  From 
these  statements  it  is  to  be  concluded  that  Kepler  could  measure 
the  areas  of  focal  sectors  of  an  ellipse.  When  he  made  out  these 
laws  there  was  no  method  of  evaluating  areas  except  the  Greek 
methods.  These  methods  would  have  sufficed  for  the  purpose, 
but  Kepler  invented  his  own  method.  He  regarded  the  area  as 
measured  by  the  "  sum  of  the  radii  "  drawn  from  the  focus,  and 
he  verified  his  laws  of  planetary  motion  by  actually  measuring 
a  large  number  of  radii  of  the  orbit,  spaced  according  to  a  rule, 
and  adding  their  lengths. 

He  had  observed  that  the  focal  radius  vector  SP  (fig.  5)  U  equal  to 

the  perpendicular  5Z  drawn  from  S  to  the  tangent  at  p  to  the  auxiliary 

circle,  and  he  had  further  established  the  theorem 

which  we  should  now  express  in  the  form— the 

differential  element  o[  the  area  AS^  as  S^  turns 

about  S,  is  eoual  to  the  product  of  SZ  and  the 

differential   aa^,   where   a   is   the   radius  of  the 

auxiliary  circle,  and  *  is  the  angle  ACp,  that  is 

K  the  eccentric  angle  of  P  on  the  ellipse.     The 

area  ASP  bears  to  the  area  AS^  the  ratio  of  the 

minor   to   the   major   axis,    a   result   known   to 

Fig.  5.  Archimedes.      Thus    Kepler's   radii    are    spaced 

according  to  the  rule  that  the  eccentric  angles  of 

their  ends  are  equidifferent,  and  his  "  sum  of  radii  "  is  proportional 

to  the  expression  which  we  should  now  write 

Jf(a+MC09*)rf*. 

where  « is  the  eccentricity.    Kepler  evaluated  the  sum  as  proportional 

to  *+e  an  «. 

Kepler  soon  afterwards  occupied  himself  with  the  volumes 
of  solids.  The  vintage  of  the  year  ifiia  was  extraordinarOy 
abundant,  and  the  question  of  the  cubic  content  of  wine  casks 
was  brought  under  his  notice.  This  fact  accounts  for  the  title 
of  his  work,  Nova  slereometria  doliorvn;  accessit  sUreomelriae 
Archimedeae  jupplementum  (1615).  In  this  treatise  he  regarded 
SoUd  bodies  as  being  made  up,  as  it  were  iwluti),  of  "  infinitely  " 
many  "  infinitely  "  small  cones  or  "  infinitely  "  ihin  disks,  and 
he  used  the  notion  of  summing  the  areas  of  the  disks  in  the 
way  he  had  previously  used  the  notion  of  summing  the  focal 
radii  of  an  ellipse. 

14.  In  connexion  with  the  early  history  of  the  calculus  it 
must  not  be  forgotten  that  the  method  by  which  logarithms 

were  invented  (1614)  was  eSectively  a  method  of 
ta^t^        infinitesimals.    Natural  logarithms  were  not  invented 

as  the  indices  of  a  certain  base,  and  the  notation  e 
for  the  base  was  first  introduced  by  Euler  more  than  a  century 
after  the  invention.  Logarithms  were  introduced  as  numbers 
which  increase  in  arithmetic  progression  when  other  related 
numbers  increase  in  geometric  progression.  The  two  sets  of 
numbers  were  supposed  to  increase  together,  one  at  a  uniform 
rate,  the  other  at  a  variable  rate,  and  the  increments  were 
regarded  for  purposes  of  calculation  as  very  small  and  as 
accruing  discontinuously. 

15.  Kepler's  methods  of  integration,  for  such  they  must  be 
called,  were  the  origin  of  Bonaventura  Cavalieri's  theory  of 
Cvm-  the  summation  of  indivisibles.  The  notion  of  a 
MfrTm  Continuum,  such  as  the  area  within  a  dosed  curve, 
2^^^      as  being  made  up  of  indivisible  parts,  "  atoms  "  of 

area,  if  the  expression  may  be  allowed,  is  traceable 
to  the  speculations  of  early  Greek  philosophers;  and  although 
the  nature  of  continuity  was  better  understood  by  Aristotle 
and  manyother  ancient  wTiters,,yet  the  unsound  atomic  concep- 
tion was  revived  in  the  jjth  century  and  has  not  yet  been 
finally  uprooted.  It  is  possible  to  contend  that  Cavalieri  did 
not  himself  hold  the  unsound  doctrine,  but  his  writing  on  this 
point  is  rather  obscure.  In  his  treatise  Geometria  indivisibilibus 
coniinuorum  tuna  quadam  ralione  premota  (1635}  he  regarded 
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a  plane  figure  as  generated  by  a  line  moving  so  as  to  be  always 
paraUel  to  a  fixed  line,  and  a  solid  figure  as  generated  by  a  plane 
moving  so  as  to  be  always  paralld  to  a  fixed  plane;  and  he 
compared  the  areas  of  two  plane  figures,  or  the  volumes  of  two 
solids,  by  determining  the  ratios  of  the  sums  of  all  the  indivisibles 
of  which  they  are  supposed  to  be  made  up,  these  indivisibles 
bemg  segments  of  parallel  lines  equally  spaced  in  the  case  of 
plane  figures,  and  areas  marked  out  upon  parallel  planes  equally 
spaced  in  the  case  of  solids.  By  this  method  Cavalieri  was  able 
to  eSect  numerous  integrations  relating  to  the  areas  of  portions 
of  conic  sections  and  the  volumes  generated  by  the  revolution 
of  these  portions  about  various  axes.  At  a  later  date,  and  partly 
in  answer  to  an  attack  made  upon  him  by  Paul  Guldin,  Cavalieri 
published  a  treatise  entitled  Exercitationes  geomeiricae  sex  (1647), 
in  which  he  adapted  his  method  to  the  determination  of  centres 
of  gravity,  in  particular  for  solids  of  variable  density. 

Among  the  results  which  he  obtained  is  that  «hich  we  should  now 
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of  the  mth  powers  of  all  the  lines  drawn  across  a  parallelogram 
parallel  to  ont  of  its  sides. 

At  this  period  scientific  investigators  communicated  their 
results  to  one  another  through  one  or  more  intermediate  persons- 
Such  intermediaries  were  Pierre  de  Carcavy  and  _^ 
Pater  Marin  Mersenne;  and  among  the  writers  thus  tmof 
in  communication  were  Bonaventura  Cavalieri,  Cmrmi^ii, 
Christiaan  Huygens,  Galileo  Galilei,  Giles  Personnier 
de  Roberval,  Pierre  de  Fermat,  Evangelista  Torricelli,  and  a 
little  later  Kaise  Pascal;  but  the  letters  of  Carcavy  or  Mersenne 
would  probably  come  into  the  hands  of  any  man  who  was  likely 
to  be  interested  in  the  matters  discussed.  It  often  happened 
that,  when  some  new  method  was  invented,  or  some  new  result 
obtEuned,  the  method  or  result  was  quickly  known  to  a  wide 
circle,  although  it  might  not  be  printed  until  after  the  lapse 
of  a  long  time.  When  Cavalieri  was  printing  his  two  treatises 
there  was  much  discussion  of  the  problem  of  quadratures. 
Roberval  {1634)  regarded  an  area  as  made  up  of  "  infinitely  " 
many  "  infinitely  "  narrow  strips,  each  of  which  may  be  con- 
sidered to  be  a  rectangle,  and  he  had  similar  ideas  in  regard  to 
lengths  and  volumes.  He  knew  how  to  approximate  to  the 
quantity  which  we  express  by  J  ^:^dx  by  the  process  of  forming 
the  sum 

o"+i"+3-+         (n-i)* 

and  he  claimed  to beable to provethatthissiui tends tot/(m-|-i), 
as  »  increases  for  all  positive  integral  values  of  m.  The  method 
of  integrating  xf  by  forming  this  sum  was  found  also  ptrmwi 
by  Fermat  (1636),  who  stated  expressly  that  he  attthoaot 
arrived  at  it  by  generalizing  a  method  employed  by  ff^*"' 
Archimedes  (for  the  cases  ffi-*!  andm^a)  in  his  books 
on  Conoids  and  Spheroids  and  on  Spirals  (see  T.  L.  Heath, 
The  Works  of  Archimedes,  Cambridge,  1897).  Fermat  extended 
the  result  to  the  case  where  m  is  fractional  (1644},  and  to  the  case 
where  m  is  negative.  This  latte^  extension  and  the  proofs  were 
given  in  his  memoir,  Proportionis  geomeiricae  w  guadrandis 
parabolis  et  kyperbolis  itsus,  which  appears  to  have  received  a 
final  form  before  1659,  although  not  published  until  1679. 
Fermat  did  not  use  fractional  or  negative  indices,  but  he  regarded 
his  problems  as  the  quadratures  of  parabolas  and  hji>erbolas 
of  various  orders.  His  method  was  to  divide  the  interval  of 
integration  into  parts  by  means  of  intermediate  points  the  ab- 
scissae of  which  are  in  geometric  progression.  In  the  process  of 
g  5  above,  the  points  M  must  be  chosen  according  to  this  rule. 
This  restrictive  condition  being  understood,  we  may  say  that 
Fermat's  formulation  of  the  problem  of  quadratures  is  the 
same  as  our  definition  of  a  definite  integral. 

The  result  that  the  problem  of  quadratures  could  be  solved 
for  any  curve  whose  equation  could  be  expressed  in  the  form 

or  in  the  form 
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where  none  of  the  indices  is  equal  to  —  i,  vias  used  by  John 
Wallis  in  his  Aritkmetica  infinilorum  (1655)  as  well  as  by  Fermat 
(i6S9)-  The  case  in  which  m=—i  was  that  of  the 
/^Hnnh-  ordinary  rectangular  hyperbola i  and  Gregory  of 
((„^  St    Vincent    in    his    Opus    geotneiricum    qitadrahirae 

circidi  et  sectionvm  cent  (1647)  had  proved  by  the 
method  of  exhaustions  that  the  area  contained  between  the 
curve,  one  asymptote,  and  two  ordiaates  parallel  to  the  other 
asymptote,  increases  in  arithmetic  progression  as  the  distance 
between  the  ordinates  (the  one  nearer  to  the  centre  being  kept 
fixed)  increases  in  geometric  progression.  Fermat  described 
his  method  of  integration  as  a  logarithmic  method,  and  thus 
it  is  dear  that  the  relation  between  the  quadrature  of  the 
hyperbola  and  logarithms  was  understood  although  it  was  not 
expressed  analytically.  It  was  not  very  long  before  the  relation 
was  used  for  the  calculation  of  logarithms  by  Nicolaus  Mercator 
in  his  Logaritkmoteclmia  (1668].  He  began  by  writing  the 
equation  of  the  curve  in  the  form  y=il(,i+x),  expanded  this 
expression  in  powers  of  x  by  the  method  of  division,  and  in- 
tegrated it  term  by  term  in  accordance  with  the  well-understood 
rule  for  finding  the  quadrature  of  a  curve  pven  by  such  an 
equation  as  that  written  at  the  foot  of  p.'S^S. 

By  the  middle  of  the  17th  century  many  mathematicians 
could  perform  integrations.  Very  many  particular  results  had 
/■Ayra-  ^^^^1^  obtained,  and  applications  of  them  had  been 
tloa  iMbiv  made  to  the  quadrature  of  the  circle  and  other  conic 
ua  'ntofisi sections,  and  to  various  problems  concerning  the 
Cmkaha.  jgQgjjjg  qj  curves,  the  areas  they  enclose,  the  volumes 
and  superficial  areas  of  sohds,  and  centres  of  gravity.  A 
systematic  account  of  the  methods  then  in  use  was  given,  along 
with  much  that  was  original  on  lus  part,  by  Blaise  Pascal  in 
his  Lettres  de  Amos  DeUonviUe  sur  qttdques-unci  de  ses  inventions 
en  glomitrie  (1659). 

16.  The  problem  of  mflrima  and  minima  and  the  problem  of 
tangents  had  also  by  the  same  time  been  eSectively  salved. 
Oresme  in  the  14th  century  knew  that  at  a  point  where 
M  0/  the  ordinate  of  a  curve  is  a  maximum  or  a  minimum 
pifitnn-  its  variation  from  point  to  point  of  the  curve  is  slowest ; 
""""'  md  Kepler  in  the  Slereomeiria  doliorum  remarked 
that  at  the  places  where  the  ordinate  passes  from  a  smaller 
value  to  the  greatest  value  and  then  again  to  a  smaller  value, 
its  variation  becomes  insensible.  Fermat  in  i6ig  was  in  possession 
of  a  method  which  he  then  communicated  to  one  Despagnet  of 
Bordeaux,  and  which  he  referred  to  in  a  letter  to  Roberval  of 
1636,  He  communicated  it  to  Ren6  Descartes  early  in  1638  on 
receiving  a.  copy  of  Descartes's  Gtcmltrie  (1637),  and  with  it 
he  sent  to  Descartes  an  account  of  his  methods  for  solving  the 
problem  of  tangents  and  for  determining  centres  of  gravity. 

Permat'a  method  for  majdma  and  minima  is  essentially  our 
method.  Expressed  in  a  more  modem  notation,  what  he  did  was  to 
begin  by  connecting  the  ordinate  y  and  the  abscissa  *  of  a  point  of  a 
curve  by  an  equation  which  holds  at  all 
points  of  the  curve,  then  to  subtract  the 
value  of  y  in  terms  of  x  from  the  value  ob- 
tained by  Bubstitutine  x+E  tor  x,  then  to 
divide  the  difference  oy  E,  to  put  E=o  in 
the  quotient,  and  to  equate  the  quotient  to 
zero.  Thus  he  differentiated  with  respect 
3  X  and  equated  the  differential  coaSicient 

Fig.  6.  Fetmat's  method  for  solving  the  problem 

of  tangents  may  be  explained  as  follows: — 

Let  (*,  y)  be  the  coordinates  of  a  point  P  of  a  curve,  («',  /),  those 

of  a  neigtibouring  point  P'  on  the  tai^ent  at  P,  and  let  MM'=E 

(fig.  6). 

From  the  dmilarity  of  the  triaiwles  PTM',  PTM  we  have 
y-.A-E-y.A. 
where  A  denotes  the  subtangent  TM.  The  point  P'  being  near  the 
curve,  we  may  substitute  in  the  equation  of  the  curve  *  —  E  for*  and 
(jA  — yE)/Afory.  The  equation  of  the  curve  Is  approximately 
satisfied.  If  it  is  taken  to  be  satisfied  exactly,  the  result  is  an  equation 
of  the  form  *(*,  y,  A,  E)=o,  the  left-hand  member  of  whk;h  is 
divisible  by  E.  Omitting  the  factor  E,  and  putting  E  =  o  in  the 
remaining  factor,  we  have  an  equation  which  gives  A.  In  this 
problem  of  tangents  also  Fermat  found  the  required  result  by  a 
process  equivalent  to  differentiation. 

Fermat  gave  several  examples  of  the  application  of  his  method ; 
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(fig.  7)    I  ^  R 


among  them  was  one  in  which  he  showed  that  he  could  differ- 
entiate verycomplicatedirrationalfunctions.  For  such  functions 
his  method  was  to  begin  by  obtaining  a  rational  equation.  In 
rationalizing  equations  Fermat,  in  other  writings,  used  the 
device  of  introducing  new  variables,  but  he  did  not  use  this 
device  to  simplify  the  process  of  differeotiatioa.  Some  ot 
his  results  were  published  by  Pierre  Hfa-igone  in  his  Sup^e- 
m€ntitm  cursus  mothematici  (1642).  His  communication  to 
Descartes  was  not  published  in  full  until  after  his  death  (Fermat, 
Opera  varia,  1679).  Methods  similar  to  Format's  were  devised 
by  Renfi  de  Sluse  (1652)  for  tangents,  and  by  Johannes  Hudde 
(1658)  for  maxima  and  minima.  Other  methods  for  the  solution 
of  the  problem  of  tangents  were  devised  by  Roberval  and 
Torricelli,  and  published  almost  simultaneously  in  1644.  These 
methods  were  founded  upon  the  composition  of  motions,  the 
theory  of  which  had  been  taught  by  Galileo  (1638),  and,  less 
completely,  by  Roberval  (1636).  Roberval  and  Torricelli 
could  construct  the  tangents  of  many  curves,  but  they  did  not 
arrive  at  Fermat's  artifice.  This  artifice  is  that  which  we  have 
noted  in  Jio  as  the  fundamental  artifice  of  the  infinitesimal 
calculus. 

17.  Among  the  comparatively  few  mathematicians  who  before 
1665   could  perform  differentiations   was  Isaac   Barrow.     In 
his    book    entitled    Lectiones    oplicae    et   geometricae,    Bamw't 
written  apparently  in  1663,  1664,  and  published  in    aoer- 
1669,  1670,  he  gave  a  method  of  tangents  like  that    '""^ 

of  Roberval  and  Torricelli,  compounding  two  velocities  "*■■*'* 
in  the  directions  of  the  axes  of  x  and  y  to  obtain  a  resultant 
along  the  tangent  to  a  curve.  In  an  appendix  to  this  book  he 
gave  another  method  which  difiers  from  Fermat's  in  the  introduc- 
tion of  a  differential  equivalent  to  our 
dy   as    well    as  dx.    Two  neighbouring  '^^ 

ordinates  PM  and  QK  of  a  curve  (fig.  7 " 
are  regarded  as  containing  an  i 
finitely  small  (indefinite  parvum)  arc,  s 
PR  b  drawn  parallel  to  the  axis  of  x. 
The  tangent  PT  at  P  is  regarded  as 
identical  with  the  secant  PQ,  and  the 
position  of  the  tangent  is  determined  by  the  similarity  of  the 
triangles  PTM,  PQR.  The  increments  QR,  PR  of  the  ordinate 
and  abscissa  are  denoted  by  a  and  e;  and  the  ratio  of  a  to  « 
is  determined  by  subsrituting  x+e  for  x  and  y+a  for  y  in  the 
equation  of  the  curve,  rejecting  all  terms  which  are  of  order 
higher  than  the  first  in  a  and  e,  and  omitting  the  terms  which  do 
not  contain  a  or  e.  This  process  is  equivalent  to  differentiation. 
Barrow  appears  to  have  invented  it  himself,  but  to  have  put  it 
into  his  book  at  Newton's  request.  The  triangle  PQR  is  some- 
times called  "  Barrow's  differential  triangle." 

The  reciprocal  relation  between  differentiation  and  integration 
(5  6)  was  first  observed  explicitly  bv  Barrow  in  the  book  cited  above. 
If  the  quadrature  of  a  curve  y  =f{x)  is  known,  so  that  the  , 
area  up  to  the  ordinate  *  is  given  by  F(.x),  the  curve  . 
y  =  F(x)  can  be  drawn,  and  Barrow  showed  that  the  (,^,,„„„ 
subtangent  of  this  curve  is  measured  by  the  ratio  of 
its  ordinate  to  the  ordinate  of  the  original  curve.  The  curve 
y  =  F(*)  is  often  called  the  "  quadratrix  "  of  theoripnal  curve;  and 
the  result  has  been  called  "  Barrow's  inversion-theoreni,"  He  .did 
not  use  it  as  we  do  for  the  determination  of  quadratures,  or  indefinite 
integrals,  but  for  the  solution  of  problems  of  the  kind  which  were 
then  called  "  inverse  problems  of  tangents."  In  these  problems  it 
was  sought  to  determme  a  curve  from  some  property  of  its  tangent, 
e.g.  the  property  that  the  subtangent  is  proportional  to  the  square 
of  the  abscissa.  Such  problems  are  now  clawed  under  "differential 
equations,"  When  Barrow  wrote,  quadratures  were  familiar  and 
differentiation  unfamiliar,  just  as  hyperbolas  were  trusted  while 
logarithms  were  strange.  The  functional  notation  was  not  invented 
till  long  afterwards  (see  Fonction),  and  the  want  of  it  is  f  ' 
ing  all  the  mathematics  of  the  17th  century. 

18.  The  great  secret  which  afterwards  came  to  be  called  the 
"  infinitesimal  calculus "  was  almost  discovered  by  Fermat, 
and  still  more  neariy  by  Barrow.  Barrow  went  farther  than 
Fermat  in  the  theory  of  differentiation,  though  not  in  the 
practice,  for  he  compared  two  increments;  he  went  farther  in 
the  theory  of  integration,  for  he  obtained  the  inversion- 
theorem.    The  great  discovery  seems  to  consistvpartly  in  ^e 
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recognition  of  the  fact  that  differentiation,  known  to  be  a 
useful  process,  could  always  be  performed,  at  least  for  the 

functions  then  known,  and  partly  in  the  recognition 
^^f  of  the  fact  that  the  inversion-theorem  could  be 
eovtry  applied  to  problems  of  quadrature.  By  these  steps 
cmikdon  the  problem  of  tangents  could  be  solved  once  for  ail, 
latiai-  ^mj  (-[jg  operation  of  integration,  as  we  call  it, 
ft^nn.     could  be  rendered  systematic.     A  further  step  was 

necessary  in  order  that  the  discovery,  once  made, 
should  become  accessible  to  mathematicians  in  general;  and 
this  step  was  the  introduction  of  a  suitable  notation.  The 
definite  abandonment  of  the  old  tentative  methods  of  in- 
tegration in  favour  of  the  method  in  which  this  operation 
is  regarded  as  the  inverse  of  differentiation  was  especi- 
ally the  work  of  Isaac  Newton;  the  precise  formulation 
of  simple  rules  for  the  process  of  differentiation  in  each 
special  case,  and  the  introduction  of  the  notation  which  has 
proved  to  be  the  best,  were  especially  the  work  of  Gottfried 
Wilhelm  Leibnitz.  This  statement  remains  true  although 
Newton  invented  a  systenM^tic  notation,  and  practised  differentia- 
tion by  rules  equivalent  to  those  of  Leibnitz,  before  Leibnitz 
had  begun  to  work  upon  the  subject,  and  Leibnitz  effected 
integrations  by  the  method  of  recognizing  differential  coefficients 
before  he  had  had  any  opportimity  of  becoming  acquainted 
with  Newton's  methods. 

19.  Newton  was  Barrow's  pupil,  and  he  knew  to  start  with 
in  1664  all  that  Barrow  knew,  and  that  was  practically  all  that 

was  known  about  the  subject  at  that  time.     His 

original  thinking  on  the  subject  dates  from  the  year 
of  the  great  plague  (1665-1666),  and  it  issued  in  the 

invention  of  the  "  Calculus  of  Fluxions,"  the  principles 
and  methods  of  which  were  developed  by  him  in  three  tracts 
entitled  De  analyst  per  aequniiones  numero  lermittorum  infitiUas, 
Metkodus  fluxionum  el  serientm  infinitarum,  and  De  quad- 
ratt^a  curvarum.  None  of  these  was  published  until  long  after 
they  were  written.  The  Analysis  per  aequationes  was  composed 
in  1666,  but  not  printed  until  1711,  when  it  was  published 
by  William  Jones.  The  M£lhodus  fluxionum  was  composed 
in  1671  but  not  printed  till  1736,  nine  years  after  Newton's 
death,  when  an  English  translation  was  published  by  John 
Colson.  In  Horsiey's  edition  of  Newton's  works  it  bears  the 
title  Geomelria  analytica.  The  Quadratura  appears  to  have  been 
composed  in  1676,  but  was  first  printed  in  1704  as  an  appendix 
to  Newton's  Opttcks. 

ao.  The  tract  De  Anaiysi  per  aequationes  .  .  .  was  sent  by 
Newton  to  Barrow,  who  sent  it  to  John  Collins  with  a  request  that 
J.  ^^  ,      it  might  be  made  known.     One  way  of  making  it  known 

iha  %  wou'3  have  been  to  print  it  in  the  Pkiiosophtcal  Trans- 
'sIhIui  '^'"™^  of  the  Royal  Society,  but  this  course  was  not 

adopted.  Collins  made  a  copy  of  the  tract  and  sent  it 
to  Lord  Brouncker,  but  neither  of  them  brought  it  before  the 
Royal  Society.  The  tract  contains  a  general  proof  of  Barrow's 
inversion-theorem  which  is  the  same  in  pnnciple  as  that  in  J  6  above. 
In  this  proof  and  elsewhere  in  the  tract  a  notation  is  intr<xiuced  for 
the  momentary  increment  {momentum)  oi  the  abscissa  or  area  ot  a 
curve;  this  "  moment  "  is  evidently  meant  to  represent  a  moment 
oE  time,  the  abscissa  representing  time,  and  it  is  effectively  the  same 
as  our  differential  element— the  thing  that  Fermat  had  denoted  by 
E,  and  Barrow  by  e.  in  the  case  of  the  abscissa.  Newton  denoted  the 
moment  of  the  abscissa  by  0,  that  of  the  area  i  by  oi).  He  used  the 
letter  v  for  the  ordinate  y,  thus  suggesting  that  his  curve  is  a  velocity- 
time  graph  such  aa  Galileo  had  used.  Newton  gave  the  formula  for 
theareaof  acurveT=i"(»i*-l)  in  the  form  «='*-+V(m-fi).  In 
the  proof  he  transformed  this  formula  to  the  form  s"  =  £*ip,  where 
H  and  p  are  positive  integers,  substituted  x+o  for  x  and  i+ov  for  z, 
and  expanded  by  the  binomial  theorem  for  a  positive  integral 
exponent,  thus  obtaining  the  relation 

r +n"""'(w-(-  .  .  .  =e"(«''-f-/i*^'o-h  . . .), 
from  which  he  deduced  the  relation 

by  omitting  the  equal  terms  s"  and  c"r»  and  dividing  the 
terms  by  0,  tacitly  putting  0  — oafter  division.  This,  relati 
same  as  p  =  *".  Newton  pointed  out  that,  conversely,  from  the 
relation  p  =  )!™  the  relation  i  =  i'**V('n+i)  follows.  He  applied  his 
formula  to  the  quadrature  ot  curves  whose  ordinates  can  be  expressed 
as  the  sum  of  a  finite  number  of  terms  of  the  form  ax"-,  and  gave 
M  application  to  curves  in  which  the  ordinate  is  expressed 


by  an  infinite  seriest  using  for  this  purpose  the  binomial  theorem  for 
negative  and  fractional  exponents,  that  is  to  say,  the  expannon  of 
(i-t-i)"  in  an  infinite  series  of  powers  of  x.     This  theorem  he  had 

discovered;  but  he  did  not  in  this  tract  state  it  in  a  general  form  or 
give  any  proof  of  it.  He  pointed  out,  however,  how  it  may  be  used 
for  the  solution  of  equations  by  means  of  infinite  series.  He  observed 
also  that  all  questions  concerning  lengths  of  curves,  volumes  en- 
dosed  by  surfaces,  and  centres  of  gravity,  can  be  formulated  as 
problems  of  quadratures,  and  can  thus  be  solved  either  in  finite 
terms  or  by  means  of  infinite  series.  In  the  Quadratura  ^1676)  the 
method  of  integration  which  is  founded  upon  the  inversion- 
theorem  was  earned  out  systematically.  Among  other  results  there 
-'--\  is  the  quadrature  of  curves  expressed  by  equations  of  the 
y  =  *"(a-fS*")'';  this  has  passed  into  text-books  under  the 
title  integration  of  binomial  differentials  "  (see  \  49).  Newton 
announced  the  result  in  letters  to  Collins  and  Oldenburg  of  1676. 

21.  In  the  Methodus  flttxionum  (1671)  Newton  introduced  his 
characteristic  notation.  He  regarded  variable  quantities  as  gener- 
ated by  the  motion  of  a  point,  or  line,  or  plane,  and  called  jL^_(-_t_ 
the  generated  quantity  a  "  fluent  "  and  its  rate  of  genera-   „Z^Zat 


The  problems  of  the  calculus  are  stated  to  be  C'-)  to  find  the 
velocity  at  any  time  when  the  distance  traversed  is  given;  (ii.)  to 
find  the  distance  traversed  when  the  velocity  is  given.  The  first  of 
these  leads  to  differentiation.  In  any  rational  eauation  containing 
X  and  y  the  expressions  x+xo  and  y-|-^  are  to  be  substituted  for 
X  and  V,  the  resulting  equation  is  to  be  divided  by  o,  and  afterwards  0 
is  to  fee  omitted.  In  the  case  of  irrational  functions,  or  rational 
functions  which  are  not  integral,  new  variables  are  introduced  in  such 
a  way  as  to  make  the  equations  contain  rational  integral  terms  only. 
Thus  Newton's  rules  of  differentiation  would  be  in  our  notation  the 
rules  (i,),  (ii.),  (v.)  of  $  11,  together  with  the  particular  result  which 


TJ  = 


',  (m  integral). 


a  result  which  Newton  obtained  by  expanding  (x+io}"  by  the 
binomial  theorem.  The  second  problem  is  the  problem  of  integra- 
tion, and  Newton's  method  for  solving  it  was  the  method  of  series 
founded  upon  the  particular  result  which  we  write 

Newton  added  applications  of  his  methods  to  maxima  and  minima, 
tangents  and  curvature.  In  a  letter  to  Collins  of  date  167a  Newton 
stated  that  he  had  certain  methods,  and  he  described  certain  results 
which  he  had  found  by  using  them.  These  methods  and  results  are 
those  which  are  to  be  found  in  the  Methodus  fluxionum;  but  the 
letter  makes  no  mention  of  fluxions  and  fluents  or  of  the  character- 
istic notation.  The  rule  for  tangents  is  said  in  the  letter  to  be 
analogous  to  de  Sluse's,  but  to  be  applicable  to  equations  that  con- 
tain irrational  terms. 

22.  Newton  gave  the  fluxional  notation  also  in  the  tract  De 
Quadraiura  curvarum  (1676),  and  he  there  added  to  it  notation  for 
the  higher  differential  coefficient s  and  for  indefinite  __.,. 
iategraU.aswecallthem.  Ju3tasjc,y,i,  .  .  .  are  fluents  ^"r^^. 
of  which  i.^^.t,  .  .  .  are  the  fluxions,  so  i,  J,  i,  ...  can  ^^!^ 
be  treated  as  fluents  of  which  the  fluxions  may  be  denoted  ^.  ,. 
by  *,  jP,  »,  .  .  .  In  like  manner  the  fluxions  of  these  may  """'"^ 
be  denoted  by  S,  y,  t,  •  •  and  so  on.  Again  x,  y,  s,  .  .  .  may  be 
rcgardcdasfluxionsof  which  thefluents  may  be  denoted  by  i.ifji,.... 
and  these  again  as  fluxions  of  other  quantities  denoted  by  ^,y,  I,  .  .  . 
and  so  on.  No  use  was  made  of  the  notation  i,  t,  .  .  .  in  the  course 
of  thetract.     The  first  publication  of  thefluxional  notation  was  made 


In  this  account  of  the  method  the  symbols  a,  x,  S,  .  .  .  occur,  but 
not  the  symbols  i,  £,  .  .  .  Wallis's  treatise  also  contains  Newton's 
formulation  of  the  problems  of  the  calculus  in  the  words  Data 
aequatione  fluenlet  quotcumgtte  quantitaUs  involventt  fiuxiemes  ittoenire 
et  vice  versa  ("an  equation  containing  any  number  of  fluent 
quantities  being  given,  to  find  their  fluxions  and  vice  versa  ").  In 
the  Philosophiae  naluralis  prindpia  malhematica  (1687),  commonly 
called  the  '  Principia,"  the  words  "  fluxion  "  and  "  moment  "  occur 
in  a  lemma  in  the  second  book ;  but  the  notation  which  b  character- 
istic of  the  calculus  of  fluxions  is  nowhere  used. 

23.  It  is  difficult  to  account  for  the  fragmentary  manner  of 
publication  of  the  Fluxional  Calculus  and  for  the  long  delays 
which  took  place.  At  the  time  (1671)  when  Newton 
composed  the  Methodus  fluxionum  he  contemplated 
bringing  out  an  edition  of  Gerhard  Kinckhuysen's  "on  otth* 
treatise  on  algebra  and  prefixing  his  tract  to  this  ^^^^' 
treatise.  In  the  same  year  his  "  Theory  of  Light  and 
Colours "  was  published  in  the  Philosophical  TrarKOctions, 
and  the  opposition  which  it  ezdted  led  to  the  abandonment  of 
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the  project  with  regard  to  fluxions.  In  1680  Collins  sought  the 
assistance  of  the  Royal  Society  for  the  publication  of  the  tract, 
and  this  was  granted  in  16S2.  Yet  it  remained  unpublished. 
The  reason  is  unknown;  but  it  is  known  that  about  1679,  1680, 
Newton  took  up  again  the  studies  in  natural  philosophy  which 
he  had  intermitted  for  several  years,  and  that  in  1684  he  wrote 
the  tract  De  molu  which  was  in  some  sense  a  first  draft  of  the 
Principia,  and  it  may  be  conjectured  that  the  fluxions  were 
held  over  until  the  Principia  should  be  finished.  There  is  also 
reason  to  think  that  Newton  had  become  dissatisfied  with  the 
arguments  about  infimtesimals  on  which  his  calculus  was 
based.  In  the  preface  to  the  De  quadratura  curvarum  (1704], 
in  which  he  describes  this  tract  as  something  which  he  once 
wrote  C"  olim  scripsi  ")  he  says  that  there  is  no  necessity  to  intro- 
duce into  the  method  of  fluxions  any  argument  about  infinitely 
small  quantities;  and  in  the  Principia  (1687)  he  adopted 
instead  of  the  method  of  fluxions  a  new  method,  that  of  "  Prime 
and  Ultimate  Ratios."  By  the  aid  of  this  method  it  is  possible, 
as  Newton  knew,  and  as  was  afterwards  seen  by  others,  to  found 
the  calculus  of  fluxions  on  an  irreproachable  method  of  limits. 
For  the  purpose  of  explaining  his  discoveries  in  dynamics 
and  astronomy  Newton  used  the  method  of  limits  only,  without 
the  notation  of  fluxions,  and  he  presented  all  his  results  and 
demonstrations  in  a  geometrical  form.  There  is  no  doubt  that 
he  arrived  at  most  of  his  theorems  in  the  first  instance  by  using 
the  method  of  fluxions.  Further  evidence  of  Newton's  dis- 
satisfaction with  arguments  about  infinitely  small  quantities 
is  furnished  by  his  tract  Aftihodus  dijerenliaiis,  published  in 
1711  by  William  Jones,  in  which  he  laid  the  foundations  of  the 
"  Calculus  of  Finite  Differences." 

24.  Leibnitz,  unlike  Newton,  was  practically  a  self-taught 
mathematician.  He  seems  to  have  been  first  attracted  to 
j^-^^  mathematics  as  a  means  of  symbolical  expression,  and 
c„„„f^f  on  the  occasion  of  his  first  visit  to  London,  early  in 
iitcovary.  i^73i  be  learnt  about  the  doctrine  of  infinite  series 
which  James  Gregory,  Nicolaus  Mercator,  Lord 
Brouncker  and  others,  besides  Newton,  had  used  in  their  in- 
vestigations. It  appears  that  he  did  not  on  this  occasion  become 
acquainted  with  CoUins,  or  see  Newton's  Analysis  per  aequa- 
liones,  but  he  purchased  Barrow's  Lectiones.  On  returning  to 
Paris  he  made  the  acquaintance  of  Huygens,  who  recommended 
him  to  read  Descartes'  GiottUtrie.  He  also  read  Pascal's  Lettres 
de  Dettonvilte,  Gregory  of  St  Vincent's  Opus  geomelricum, 
Cavalieri's  Indivisibles  and  the  Synopsis  geometriea  of  Honor6 
Fabri,  a  book  which  is  practically  a  commentary  on  Cavalieri; 
it  would  never  have  had  any  importance  but  for  the  influence 
which  it  had  on  Leibnitz's  thinking  at  this  critical  period.  In 
August  of  this  year  (1673)  he  was  at  work  upon  the  problem  of 
tangents,  and  he  appears  to  have  made  out  the  nature  of  the 
solution — the  method  involved  in  Barrow's  differential  triangle — 
for  himself  by  the  aid  of  a  diagram  drawn  by  Pascal  in  a  demon- 
station  of  the  formula  for  the  area  of  a  spherical  surface.  He 
saw  that  the  problem  of  the  relation  between  the  differences 
of  neighbouring  ordinates  and  the  ordinates  themselves  was  the 
important  problem,  and  then  that  the  solution  of  this  problem 
was  to  be  effected  by  quadratures.  Unlike  Newton,  who  arrived 
at  differentiation  and  tangents  through  integration  and  areas, 
Leibnitz  proceeded  from  tangents  to  quadratures.  When  he 
turned  his  attention  to  quadratures  and  indivisibles,  and 
realized  the  nature  of  the  process  of  finding  areas  by  summing 
"  infinitesimal "  rectangles,  he  proposed  to  replace  the  rectangles 
by  triangles  having  a  common  vertex,  and  obtained  by  this 
method  the  result  which  we  write 

^r-I-i+i-*-h   .   .  . 

In  1674  he  sent  an  account  of  his  method,  called  "  transmutation," 
along  with  this  result  to  Huygens,  and  early  in  1675  he  sent 
it  to  Henry  Oldenburg,  secretary  of  the  Royal  Society,  with 
inquiries  as  to  Newton's  discoveries  in  regard  to  quadratures. 
In  October  of  1675  he  had  begun  to  devise  a  symbolical  notation 
for  quadratures,  starting  from  Cavalieri's  indivisibles.  At  first 
he  proposed  to  use  the  word  omnia  as  an  abbreviation  for 
Cavalieri's  "sum  of  all  the  lines,"  thus  writing  omnia  y  for  that 
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which  we  write  "  fydx,"  but  within  a  day  or  two  he  wrote 
"  fy."  He  regarded  the  symbol  "  /"  as  representing  an  opera- 
tion which  raises  the  dimensions  of  the  subject  of  operation — 
a  line  becoming  an  area  by  the  operation — and  he  devised  his 
symbol  "  d  "  to  represent  the  inverse  operation,  by  which  the 
<Utnensions  are  diminished.  He  observed  that,  whereas  "  /  " 
represents  "  sum,"  "  d  "  represents  "  difference."  His  notation 
appears  to  have  been  practically  settled  before  the  end  of  1675, 
for  in   November  he  wrote  jydy=\'^,  just  as  we  do  now. 

25.  In  July  of  1676  Leibnitz  received  an  answer  to  his  inquiry 
in  regard  to  Newton's  methods  in  a  letter  written  by  Newton 
to  Oldenburg.  In  this  letter  Newton  gave  a  general  cvm' 
statement  of  the  binomial  theorem  and  many  results  pmKtaiK* 
relating  to  series.  He  stated  that  by  means  of  such  otNtw- 
series  he  could  find  areas  and  lengths  of  curves,  centres  J"^*!^ 
of  gravity  and  volumes  and  surfaces  of  sohds,  but,  as 

this  would  take  too  long  to  describe,  he  would  illustrate  it  by 
examples.  He  gave  no  proofs.  Leibnitz  replied  in  August, 
stating  some  results  whidi  be  had  obtained,  and  which,  as  it 
seemed,  could  not  be  obtained  easily  by  the  method  of  series, 
and  he  asked  for  further  information.  Newton  replied  in  a 
long  letter  to  Oldenburg  of  the  24th  of  October  1676.  Id  this 
letter  he  gave  a  much  fuller  account  of  bis  binomial  theorem 
and  indicated  a  method  of  proof.  Further  he  gave  a  number 
of  results  relating  to  quadratures;  they  were  afterwards  printed 
in  the  tract  De  quadratura  curTsarum.  He  gave  many  other 
results  relating  to  the  computation  of  natural  logarithms  and 
other  calculations  in  which  series  could  be  used.  He  gave  a 
general  statement,  similar  to  that  in  the  letter  to  Collins,  as  to 
the  kind  of  problems  relating  to  tangents,  maxima  and  minima, 
&c.,  which  he  could  solve  by  his  method,  but  he  concealed  his 
formulation  of  the  calculus  in  an  anagram  of  transposed  letters. 
The  solution  of  the  anagram  was  given  eleven  years  later  in  the 
Principia  in  the  words  we  have  quoted  from  Wallis's  Algebra. 
In  neither  of  the  letters  to  Oldenburg  does  the  characteristic 
notation  of  the  fluxional  calculus  occur,  and  the  words  "  fluxion  " 
and  "  fluent  "  occur  only  in  anagrams  of  transposed  letters.  The 
letter  of  October  1676  was  not  despatched  until  May  1677,  and 
Leibnitz  answered  it  in  June  of  that  year.  In  October  1676 
Leibnitz  was  in  London,  where  he  made  the  acquaintance  of 
Collins  and  read  the  Analysis  per  aequationes,  and  it  seems  to 
have  been  supposed  afterwards  that  he  then  read  Newton's 
letter  of  October  1676,  but  he  left  London  before  Oldenburg 
received  this  letter.  In  his  answer  of  June  1677  Leibnitz  gave 
Newton  a  candid  account  of  his  differential  calculus,  nearly 
in  the  form  in  which  he  afterwards  published  it,  and  explained 
how  he  used  it  for  quadratures  and  inverse  problems  of  tangents. 
Newton  never  replied. 

26.  In  the  Acta  eruditorwn  of  1684  Leibnitz  published  a 
short  memoir  entitled  Nova  methodus  pro  maximis  et  minimis, 
itemque  langentibus,  quae  nee  Jractas  nee  irrationales  LaOaHfa 
quantilaies  moratur,  et  singuiare  pro  Ulis  calculi  genus.  DHttf 
In  this  memoir  the  differential  dx  of  a  variable  x,  '"tbl 
considered  as  the  abscissa  of  a  point  of  a  curve,  is  said  c«fcuJu». 
to  be  an  arbitrary  quantity,  and  the  differential  dy  of  a  related 
variable  y,  considered  as  the  ordinate  of  the  point,  is  defined  as 
a  quantity  which  has  to  dx  the  ratio  of  the  ordinate  to  the 
subtangent,  and  rules  are  given  for  operating  with  differentials. 
These  are  the  rules  for  forming  the  differential  of  a  constant, 
a  sum  {or  difference),  a  product,  a  quotient,  a  power  (or  root). 
They  are  equivalent  to  our  niles  (i.)-(iv.)  of  §  1 1  and  the  particular 
result 

dCa") -»««"- y*. 
The  rule  for  a  function  of  a  function  is  not  stated  explicitly 
but  is  illustrated  by  examples  in  which  new  variables  are  intro- 
duced, in  much  the  same  way  as  in  Newton's  Methodus  fiuxiotium. 
In  connexion  with  the  problem  of  maxima  and  minima,  it  is 
noted  that  the  differential  of  y  is  positive  or  negative  according 
as  y  increases  or  decreases  when  x  increases,  and  the  discrimina- 
tion of  maxima  from  minima  depends  upon  the  sign  of  ddy,  the 
differential  of  dy.  In  connexion  with  the  problem  of  tangents 
the  differentials  are  said  to  be  proportional  to  the  momentary 
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Increments  of  the  abscissa  and  ordinate.  A  tangent  is  defined 
as  a  line  joining  two  "  infinitely  "  near  points  of  a  curve,  and  tbe 
"infinitely"  small  distances  (e.g.,  tlie  distance  between  the 
feet  of  the  ordinates  of  such  points)  are  said  to  be  expressible 
by  means  of  the  differentials  (e.g.,dx).  The  method  is  illustrated 
by  a  few  examples,  and  one  example  b  given  of  its  application 
to  "  inverse  problems  of  tangents."  Barrow's  inversion-theorem 
and  its  application  to  quadratures  are  not  mentioned.  No 
proofs  are  given,  but  it  b  stated  that  they  can  be  obtained 
easily  by  any  one  versed  in  such  matters.  The  new  methods 
in  regard  to  differentiation  which  were  contained  in  this  memoir 
were  the  use  of  the  second  differential  for  the  discrimination  of 
maxima  and  minima,  and  the  introduction  of  new  variables  for 
the  purpose  of  differentiating  complicated  expressions.  A  greater 
novelty  was  the  use  of  a  letter  (d),  not  as  a  symbol  for  a  number 
or  magnitude,  but  as  a  symbol  of  operation.  None  of  these 
novelties  account  for  the  far-reaching  effect  which  this  memoir 
has  had  upon  the  development  of  mathematical  analysis.  This 
effect  was  a  consequence  of  the  simplicity  and  directness  with 
which  the  rules  of  differentiation  were  stated.  Whatever 
indistinctness  might  be  felt  to  attach  to  thesymbols,  the  processes 
for  solving  problems  of  tangents  and  of  maxima  and  minima 
were  reduced  once  for  all  to  a  definite  routine- 
ay.  This  memoir  was  followed  in  1686  by  a  second,  entitled 
De  Geomelria  recondila  et  analyst  indivisibilium  aique  infinitorum, 
n^fflBa.  i^  which  Leibnitz  described  the  method  of  using  his 
mtnt  new  differential  calculus  for  the  problem  of  quadratures. 

ofllw  This  was  the  first  publication  of  the  notation  fydx. 
^■'"'**  The  new  method  was  called  calculus  summaiortus. 
The  brothers  Jacob  (James)  and  Jobann  Qohn)  Bernoulli  were 
able  by  1690  to  begin  to  make  substantial  contributions  to 
the  development  of  the  new  calculus,  and  Leibnitz  adopted 
their  word  "  integral  "  in  1695,  they  at  the  same  time  adopting 
his  symbol  "/■"  Iii  r6g6  the  marquis  de  ITIospital  published 
the  first  treatise  on  the  differential  calculus  with  the  title  Analyse 
des  infinimeni  petits  pour  Plnkiligence  des  lignes  courbes.  The 
few  references  to  fluxions  in  Newton's  Principia  (1687)  must 
have  been  quite  unintelligible  to  the  mathematicians  of  the  time, 
and  the  publication  of  the  fluxional  notation  and  calculus  by 
Wallis  in  1693  was  too  late  to  be  effective.  Ruxions  had  been 
supplanted  before  they  were  introduced. 

Tlie  differential  calculus  and  the  integral  calculus  were  rapidly 
developed  in  the  writings  of  Leibnitz  and  the  Bemoullis.  Leibnitz 
(1695)  was  the  first  to  differentiate  a  logarithm  and  an  exponential, 
and  John  Bernoulli  was  the  first  to  recognize  the  property 
possessed  by  an  exponential  (a')  of  becoming  infinitely  great 
in  comparison  with  any  power  (a;")  when  a;  is  increased  indefinitely. 
Roger  Cotes  (1732)  was  the  first  to  differentiate  a  trigonometrical 
function.  A  great  development  of  infinitesimal  methods  took 
place  through  the  founding  in  1696-1697  of  the  "  Calculus  of 
Variations  "  by  the  brothers  Bernoulli. 

a8.  The  famous  dispute  as  to  the  priority  of  Newton  and 
Leibnitz  in  the  invention  of  the  calculus  began  in  1699  through 
m^,^  the  publication  by  Nicolas  Fatio  de  Duillier  of  a 
coo.  tract  in  which  he  stated  that  Newton  was  not  only  the 

taraiag  first,  but  by  many  years  the  first  inventor,  and  insinu- 
''*'*^"  ated  that  Leibnitz  had  stolen  it.  Leibnitz  in  his 
reply  {Acta  ErudUontm,  1700)  cited  Newton's  letters  and  the 
testimony  which  Newton  had  rendered  to  him  in  the  Principia 
asproofsofhisindependent  authorship  of  the  method.  Leibnitz 
was  especially  hurt  at  what  he  understood  to  be  an  endorsement 
of  DuUlier's  attack  by  the  Royal  Society,  but  it  was  explained 
to  him  that  the  apparent  approval  was  an  accident.  The  dispute 
was  ended  for  a  time.  On  the  publication  of  Newton's  tract 
De  quadratitra  curvarum,  an  anonymous  review  of  it,  written, 
as  has  since  been  proved,  by  Leibnitz,  appeared  in  the  Acta 
Eruditorun,  ryoj.  The  anonymous  reviewer  said:  "  Instead 
of  the  Leibnitzian  differences  Newton  uses  and  always  has 
used  fluxions  . . .  just  as  Honor^  Fabri  in  his  Synopsis  Geometrica 
substituted  steps  of  movements  for  the  method  of  Cavalieri." 
This  passage,  when  it  became  known  in  England,  was  understood 
not  merely  as  belittling  Newton  by  comparing  him  with  the 


obscure  Fabri,  but  also  as  implying  that  he  had  stolen  his  calculus 
of  fluxions  from  Leibnitz.  Great  indignation  was  aroused; 
and  John  Keill  took  occasion,  in  a  memoir  on  centra]  forces 
which  was  printed  in  the  Philosophical  Transactions  for  1708, 
to  affirm  that  Newton  was  without  doubt  the  first  inventor  of  the 
calculus,  and  that  Leibnitz  had  merely  changed  the  name  and 
mode  of  notation.  Thememoirwaspublishedin  1710.  Leibnitz 
wrote  in  1711  to  the  secretary  of  the  Royal  Society  (Hans 
Sloane)  requiring  Keill  to  retract  his  accusation.  Leibnitz's 
letter  was  read  at  a  meeting  of  the  Royal  Society,  of  which 
Newton  was  then  president,  and  Newton  made  to  the  society 
a  statement  of  the  course  of  his  invention  of  the  fluxional  calculus 
with  the  dates  of  particular  discoveries.  Eeill  was  requested 
by  the  society  "  to  draw  up  an  account  of  the  matter  under 
dispute  and  set  it  in  a  just  light."  In  his  report  Eeill  referred 
to  Newton's  letters  of  1676,  and  said  that  Newton  had  there 
given  so  many  indications  of  his  method  that  it  could  have 
been  understood  by  a  person  of  ordinary  intelligence.  Leibnitz 
wrote  to  Sloane  asking  the  society  to  stop  these  unjust  attacks 
of  Keill,  asserting  that  in  the  review  in  the  Acta  Eruditorum 
no  one  had  been  injured  but  each  had  received  his  due,  submitting 
the  matter  to  the  equity  of  the  Royal  Society,  and  stating  that 
he  was  persuaded  Uiat  Newton  himself  would  do  him  justice. 
A  committee  was  appointed  by  the  society  to  examine  the 
documents  and  furnish  a  report.  Their  report,  presented  in 
April  1713,  concluded  as  follows: 

"  The  differential  method  is  one  and  the  same  with  the  method  iff 
fivxvms,  excepting  the  name  and  mode  of  notation;  Mr  Leibnitz 
calling  those  quantities  differences  which  Mr  Newton  calls  moments 
or  fluxions,  and  marking  them  with  the  letter  d,  a.  mark  not  used  by 
Mr  Newton.  And  therefore  we  take  the  prop^  question  to  be,  not 
who  invented  this  or  that  method,  but  who  was  the  first  inventor  of 
the  method;  and  we  believe  that  those  who  have  reputed  Mr 
Leibnitz  the  first  inventor,  knew  little  or  nothing  of  his  correspond- 
ence with  Mr  Collins  and  Mr  Oldenburg  long  before;  nor  of  Mr 


Mr  Leibnitz." 

The  report  with  the  letters  and  other  documents  was  printed 
(1712)  under  the  title  Commercium  Episiolicum  D.  Johannis 
Collins  el  aliorum  de  analysi  promota,  jussu  Sacietatis  Regiat 
in  lucem  editum,  not  at  first  for  publication.  An  account  of  the 
contents  of  the  Commercium  Epistolicum  was  printed  in  the 
Philosophical  Transactions  for  1715.  A  second  edition  of  the 
Commercium  Epistolicum  was  published  in  1733.  The  dispute 
was  continued  for  many  years  after  the  death  of  Leibnitz  in  1716. 
To  translate  the  words  of  Moritz  Cantor,  it  "  redounded  to  the 
discredit  of  all  concerned." 

39.  One  lamentable  consequence  of  the  dispute  was  a  severance 
of  British  methods  from  continental  ones.  In  Great  Britain 
it  became  a  point  of  honour  to  use  fluxions  and  other  _j^. 
Newtonian  methods,  while  on  the  continent  the  ^^gcia- 
notarion  of  Leibnitz  was  universally  adopted.  This  Oaanui 
severance  did  not  at  first  prevent  a  great  advance  in  Scbaoim  of 
mathematics  in  Great  Britain.  So  long  aa  attention  *2^ 
was  directed  to  problems  in  which  there  is  but  one 
independent  variable  (the  time,  or  the  abscissa  of  a  point  of  a 
curve),  and  all  the  other  variables  depend  upon  this  one,  the 
fluxional  notation  could  be  used  as  well  as  the  differential  and 
integral  notation,  though  perhaps  not  quite  so  easily.  Up  to 
about  the  middle  of  the  iStb  century  important  discoveries 
continued  to  be  made  by  the  use  of  the  method  of  fluxions. 
It  was  the  introduction  of  partial  differentiation  by  Leonhard 
Euler  (1734)  and  Alexis  Qaude  Clairaut  (1739),  and  the  develop- 
ments which  followed  upon  the  systematic  use  of  partial  differ- 
ential coefBcients,  which  led  to  Great  Britain  being  left  behind; 
and  it  was  not  until  after  the  reintroduction  of  continental 
methods  into  England  by  Sir  John  Herschel,  George  Peacock 
and  Charles  Babbage  in  1815  that  British  mathematics  began 
to  flourish  again.  The  exclusion  of  continental  mathematics 
from  Great  Britain  was  not  accompanied  by  any  exclusion 
of  British  mathematics  from  the  continent.    The  discoveries 
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of  Brook  Taylor  and  Colon  Madaurin  were  absorbed  into  the 
rapidly  growing  continental  analysis,  and  the  more  precise 
conceptions  reached  through  a  critical  scrutiny  of  the  true  nature 
of  Newton's  fluxions  and  moments  stimulated  a  like  scrutiny 
of  the  basis  of  the  method  of  differentials, 

30.  This  method  had  met  with  opposition  from  the  first. 
Christiaan  Huygens,  whose  opinion  carried  more  weight  than 
Ofifioi^  ^^^'-  "^^  ^^y  ot^^^  sdenti£c  man  of  the  day,  declared 
tiea  that  the  employment  of  difierentials  was  unnecessary, 

(o  th*  and  that  Leibnitz's  second  differential  was  meaningless 
rvfmftrt.  (i6gi).  A  Dutch  physician  named  Bemhard  Nieu- 
wentijt  attacked  the  method  on  account  of  the  use  of  quantities 
which  are  at  one  stage  of  the  process  treated  as  somethings  and 
at  a  later  stage  as  nothings,  and  he  was  especially  severe  in 
(ximmenting  upon  the  second  and  higher  differentials  (1694, 1695). 
Other  attacks  were  made  by  Michel  Rolle  {1701),  but  they 
were  directed  rather  against  matters  of  detail  than  against  the 
general  principles.  The  fact  is  that,  although  Leibnitz  in  his 
answers  to  Nieuwentijt  C1695),  and  to  Rolle  (1702),  indicated 
that  the  processes  of  the  calculus  could  be  justified  by  the 
methods  of  the  andent  geometry,  he  never  expressed  himself 
very  clearly  on  the  subject  of  differentials,  and  he  «)nveyed, 
probably  without  intending  it,  the  impression  that  the  calculus 
leads  to  correct  results  by  compensation  of  errors.  In  England 
the  method  of  fiuzions  bad  to  face  similar  attacks.  Geoi^e 
Berkeley,  bishop  and  philosopher,  yrrote  in  1734  a  tract  entitled 
The  Analyst;  or  a  Discowse  addressed  to  an  Infidel  Malhemaiidafi, 
in  which  he  proposed  to  destroy  the  presumption  that  the 
j,^^  opinions  of  mathematidans  in  matters  of  faith  are 
tyif'eoa-  ^^7  ^'>  ^^  more  trustworthy  than  those  of  divines, 
tnnny,  by  contending  that  in  the  much  vaunted  fluxional 
calculus  there  are  mysteries  which  are  accepted 
unquestioningly  by  the  mathematicians,  but  are  incapable  of 
logical  demonstration.  Berkeley's  criticism  was  levelled  against 
all  infinitesimals,  that  is  to  say,  all  quantities  vagudy  conceived 
as  in  some  intermediate  state  between  nullity  and  finiteness, 
as  he  took  Newton's  moments  to  be  conceived.  The  tract 
occasioned  a  controversy  which  had  the  important  consequence 
of  making  it  plain  that  all  arguments  about  infinitesimals  must 
be  given  up,  and  the  calculus  must  be  founded  on  the  method  of 
limits.  During  the  controversy  Benjamin  Robins  gave  an 
exceedingly  dear  explanation  of  Newton's  theories  of  fluxions 
and  of  prime  and  ultimate  ratios  regarded  as  theories  of  limits. 
In  this  explanation  he  pointed  out  that  Newton's  moment 
(Leibnitz's  "  diSerential  "}  is  to  be  regarded  as  so  much  of  the 
actual  difference  between  two  ndghbouring  values  of  a  variable 
as  is  needful  for  the  formation  of  the  fluxion  (or  differential 
coeffident)  (see  G.  A.  Gibson,  "  The  Analyst  Controversy," 
Proc.  Maik.  Soc.,  Edinburgh,  svii.,  1899).  Colin  Madaurin 
pubUshed  in  1742  a  Treatise  of  Fluxions,  in  which  he  reduced 
the  whole  theory  to  a  theory  of  limits,  and  demonstrated  it  by 
the  method  of  Archimedes.  This  notion  was  gradually  trans- 
ferred to  the  continental  mat  hem  ati  dans.  Leonhard  Euler 
in  his  InstituHones  Calculi  diferentialis  (1753)  was  reduced  to  the 
position  of  one  who  asserU  that  all  differentials  mb  zero,  but, 
as  the  product  of  aero  and  any  finite  quantity  is  zero,  the  ratio 
of  two  zeros  can  be  a  finite  quantity  which  it  is  the  business 
of  the  calculus  to  determine.  Jean  le  Rond  d'Alembert  in  the 
Encyclopidie  mitkodique  (1755,  and  ed.  1784)  declared  that 
differentials  were  unnecessary,  and  that  Ldbnitz's  calculus  was 
a  calculus  of  mutuaUy  compensating  errors,  while  Newton's 
method  was  entirdy  rigorous.  D'Alembert's  opinion  of  Ldbnitz's 
calculus  was  expressed  also  by  Lazare  N.  M.  Carnot  in  his 
Reflexions  sur  la  mUapkysique  du  calcul  infinitisimal  ((799) 
and  by  Joseph  Louis  de  la  Grange  (generally  called  Lagrange) 
in  writings  from  1760  onwards.  Lagrange  proposed  in  his 
Thtorie  des  fonclions  anaiytiques  (1797)  tofoundthe  whole  of  the 
calculus  on  the  theory  of  series.  It  was  not  until  1823  that  a 
treatise  on  the  diSerential  calculus  founded  upon  the  method 
of  limits  was  published.  The  treatise  was  the  Rtsumi  des  lemons 
.  .  ,  svr  le  calcul  infinitisimal  of  Augustin  Louis  Cauchy. 
Since  that  time  it  has  been  understood  that  the  use  of  the 
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phrase    "  infinltdy   small "   in   any   mathematical   argument 
b  a  figurative  mode  of  expression  pointing  to  a 
limiting  process.    In  the  opinion  of  many  eminent  ^jJjK^ 
mathematicians    such     modes     of     expression     are  h„h., 
confusing   to    students,    but    in    treatises    on    the 
calculus  the  traditional  modes  of  expression  are  still  largdy 
adopted. 

3 1 .  Defective  modes  of  expression  did  not  hinder  constructive 
work.  It  was  the  great  merit  of  Ldbnitz's  symbolism  that 
a  mathematician  who  used  it  knew  what  was  to  be  ^uiih- 
done  in  order  to  formulate  any  problem  analytically,  meOcMl 
even  though  he  might  not  be  absolutely  dear  as  to  the  auJi  at 
proper  interpretation  of  the  symbols,  or  able  to  render  J^]|^'J^ 
a  satisfactory  account  of  them.  While  new  and  varied 
results  were  promptly  obtained  by  using  them,  a  long  time  elapsed 
before  the  theory  of  them  was  placed  on  a  sound  basis.  Even 
after  Cauchy  had  formulated  his  theory  much  remained  to  be 
done,  both  in  the  rapidly  growing  department  of  complex 
variables,  and  in  the  regions  opened  up  by  the  theory  of  expan- 
sions in  trigonometric  series.  In  both  directions  it  was  seen 
that  rigorous  demonstration  demanded  greater  predaion  in 
regard  to  fundamental  notions,  and  the  requirement  of  predsion 
led  to  a  gradual  shifting  of  the  basis  of  analysis  from  geometrical 
intuition  to  arithmetical  law.  A  sketch  of  the  outcome  of  this 
movement — the  "  arithmetization  of  analysis,"  as  it  has  been 
called — will  be  found  in  Fcnction.  Its  general  tendency  has 
been  to  show  that  many  theories  and  processes,  at  first  accepted 
as  of  general  validity,  are  liable  to  exceptions,  and  much  of  the 
work  of  the  analysts  of  the  latter  half  of  the  19th  century  was 
directed  to  discovering  the  most  general  conditions  in  which 
particular  processes,  frequently  but  not  universally  t^plicable, 
can  be  used  without  scruple. 

m.  OutHnes  of  the  Infinitesimal  Calculus. 

31.  The  general  notions  of  functionality,  limits  and  continuity 
are  explained  in  the  article  Function.  Illustrations  of  the  more 
immediate  ways  in  which  these  notions  present  themselves  in 
the  development  of  the  differential  and  integral  calculus  will  be 
useful  in  what  follows. 

33.  Let  y  be  given  as  a  function  of  x,  or,  more  generally,  let  x 
and  y  be  given  as  functions  of  a  variable  t.  The  first  of  these  cases 
ia  induded  in  the  second  by  putting  *— (.  If  certain  ^^ 
conditions  are  satisfied  the  aggregate  of  the  points  de-  ™^ 
termined  by  the  functional  retations  form  a  curve.  The  T^^ 
first  condition  is  that  the  aggregate  of  the  values  of  (  to  "'■'''■■ 
which  values  of  x  and  y  correspond  must  be  continuous,  or,  in  other 
words,  that  these  values  must  consist  of  all  real  numbers,  or  of  all 
those  real  numbers  which  lie  between  assigned  extreme  numbers. 
When  this  condition  is  satisfied  the  points  are  "  ordered,"  and  their 
order  is  determined  by  the  order  of  the  numbers  (,  supposed  to  be 
arranged  in  order  0!  increasing  or  decreasing  magmtude;  also 
there  are  two  senses  of  description  of  the  curve,  according  as  t  is 
taken  to  increase  or  to  diminish.  The  second  condition  is  that 
the  a^regate  of  the  points  which  are  determined  by  the  functional 
relations  must  be  "  continuous."  This  condition  means  that,  if 
any  point  P  determined  by  a  value  of  ( is  taken,  and  any  distance  8, 
however  small,  is  chosen,  it  is  possible  to  find  two  points  Q,  &  of  the 
aggregate  which  are  such  that  (i.)  P  is  between  Q  and^Q  ,  (il.)  if 
R,  R  are  any  points  between  Q  and  Q'  the  distance  RR'  is  less 
than  i.  The  meaning  of  the  word  "  between  "  in  this  statement 
is  fixed  by  the  ordering  of  the  points.  Sometimes  additional  con- 
ditions are  imposed  upon  the  functional  relations  before  thej;  are 
regarded  as  defining  a  curve.  An  aggregate  of  points  which  satisfies 
the  two  conditions  stated 
above  is  sometimes  called  a 
"  Jordan  curve."  It  by  no 
means  follows  that  every 
curve  of  this  kind  has  a  tan- 
gent. In  order  that  the  curve 
may  have  a  tangent  j-.^^^^fc 
at  P  it  b  necessary  """"^ 
that,  if  any  angle  a,  however  ^ 
small,  is  specified,  a  distance  S 
can  be  found  such  that  when  , 
P  is  between  Q  and  Q',  and  1 
PQ  and  PQ'  are  less  than  B, 
the  anele  RPR'  is  less  than 
a  for  all  pairs  of  points  R,  R'  which 

between  P  and  Q'  (fig.  8).    When  this  condition  u  satisfied  y  is  « 
function  of  x  wtuch  has  a  differential  coefficient.    The  only  way  of 
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finding  out  whether  thii  condition  ia  Batisfied  or  not  b  to  attempt 
to  form  the  diSeiential  coefficient.  If  the  quotient  of  differences 
Ay/Ax  has  a  limit  when  Ax  tends  to  zero,  y  is  a  differendable  function 
of  *,  and  the  limit  in  question  ie  the  differential  coefficient.  The 
derived  function,  or  differential  coefficient,  of  a  function  /(«)  is 
always  defined  by  the  formula 

/W-^-li^>^(-+W-/W. 

Rules  for  the  formation  of  differential  coelficienti  in  particular  cases 
have  been  given  in  Jli  above.  The  definition  ix  a  differential 
coefficient,  and  the  rules  of  differentiation,  are  quite  independent  of 
any  geometrical  interpretation,  such  as  that  concerning  tangents  to 
a  curve,  and  the  tangent  to  a  curve  is  properly  defined  by  means  of 
the  differential  coefficient  of  a  function,  not  the  differential  co- 
efficient by  means  of  the  tang^t. 

It  may  happen  that  the  limit  employed  la  defining  the  differential 
coefficient  has  one  value  when  k  approaches  zero  through  positive 
values,  and  a  different  value  when  ft  approaches  zero 
'T^*^  through  negative  values.  The  two  limits  ate  then  called 
^  ^^  ■  the  progressive "  and  '  regressive"  differential  co- 
efficients. In  applications  to  dvnamics,  when  *  denotes 
a  coordinate  and  /  the  time,  dxfdt  denotes  a  velocity.  If 
the  velocity  is  changed  suddenly  the  propessive  differ- 
ential coefficient  measures  the  velocity  just  after  the 
change,  and  the  regressive  differential  coefficient  measures  the 
velocity  just  before  the  change.  Variable  velocities  are  properly 
defined  by  means  of  differential  coefficients. 

All  geometrical  limits  may  be  specified  in  terms  similar  to  those 
employed  in  specifying  the  tangent  to  a  curve;  in  difficult  cases 
AnaM.  ^^  must  be  so  specified.    Geometrical  intuition  may  fail 

to  answer  the  question  of  the  existence  or  non-existence 
of  the  appropriate  limits.  In  the  last  resort  the  definitions  of  many 
quantities  of  geometrical  import  must  be  analytical,  not  peometrical. 
As  illustrations  of  this  statement  we  may  take  the  definitions  of  the 
areas  and  lengths  of  curves.  We  may  not  assume  that  every  curve 
has  an  area  or  a  length.  To  find  out  whether  a  curve  has  an  area 
or  not,  we  must  aKertain  whether  the  limit  expressed  by  fydx 
exists.  When  the  limit  exists  the  curve  has  an  area.  The  definition 
of  the  integral  is  quite  independent  of  any  geometrical  interpretation. 
The  length  of  a  curve  again  is  defined  by  means  of  a  limiting  process. 
Let  P,  p  be  two  points  of  a  curve,  and  Ri,  Rj,..,  R,t_i  a  set  of 
intermediate  points  of  the  curve,  supposed  to  be  described  in  the 
sense  in  which  Q  comes  after  P.  The  points  R  are  supposed  to  be 
reached  successively  in  the  order  of  the  suffixes  when  the  curve  is 
described  in  this  sense.    We  form  a  sum  (A  lengths  of  chords 

PRi-|-R,R,+  ...  -^R,^lQ. 
If  this  sum  has  a  limit  when  the  number  of  the  points  R  is  increased 
indefinitely  and  the  lengths  of  all  the  chords  are  diminished  indc- 
,  ..  finitely,  this  fimit  is  the  length  rf  the  arc  PQ.  The  limit 
o/^vw.  ''  ^^  '^"'^  whatever  law  may  be  adopted  for  inserting 
the  intermediate  points  R  and  diminishing  the  lengths 
of  the  choids.  It  appears  from  this  statement  that  the  differential 
element  of  the  arc  of  a  curve  is  the  len^  of  the  chord  joining  two 
neighbouring  points.  In  acccuxlance  with  the  fundamental  artifice 
for  forming  differentials  {%%  g.  lo),  the  differential  element  of  arc  ds 
may  be  expressed  by  the  formula 

>h  -  ^  Hdx)'+{dyn 
at  iriiich  the  right-hand  member  is  really  the  measure  of  the  distance 
between  two  neighbouring  points  on  the  tangent.  The  sauare  root 
must  be  taken  to  be  positive.  We  may  describe  this  differential 
element  as  being  so  much  of  the  actual  arc  between  two  neighbouring 
points  as  need  t>e  retained  for  the  purpose  of  forming  the  integral 
expression  for  an  arc.  This  is  a  description,  not  a  definition,  because 
the  length  of  the  short  arc  itself  is  onl^  definable  by  means  of  the 
integral  expression.  Similar  considerations  to  those  used  in  defining 
the  areas  of  plane  figures  and  the  lengths  <rf  plane  curves  are  ap- 
plicable to  the  formation  of  expressions  for  dinerential  elements  of 
volume  or  of  the  areas  of  curved  surfaces. 

34.  In  regard  to  differential  coefficients  it  is  an  important  theorem 
that,  if  the  derived  function^(x)  vanishes  at  ail  points  of  an  interval, 
ComttamtM  ^^e  function /(i)  is  constant  in  the  interval.  It  follows 
^l^f^  that,  if  two  functions  have  the  same  derived  function 
uatkim  they  can  only  differ  by  a  constant.  Conversely,  indefinite 
■"""^^  int^rals  are  indeterminate  to  the  extent  of  an  additive 
constant. 

..  The  differential  coefficient  dyjdx,  or  the  derived  function 
is  itself  a  function  of  x,  and  its  differential  coefficient  is  denoted 
by  f{x)  or  d^ldsf.  In  the  second  of  these  notations 
d/dx  is  regarded  as  the  symbol  of  an  operation,  that  of 
differentiation  with  respect  to  x,  and  the  index  2  means 
that  the  operarion  is  repeated.  In  like  manner  we  may 
express  the  results  of  n  successive  differentiations  by 
/I"'  (x)  or  by  tf^/rfjc".  When  the  second  differential  coefficient 
exists,  or  the  first  is  differentiable,  we  have  the  relation 

n.)-iim.^A'+'>-/g)+/(-*)         a.) 

The  limit  expressed  by  the  right-hand  member  of  this  equation  may 
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exist  in  cases  in  which  f{x\  does  not  exist  or  is  not  differentiable. 
liie  result  that,  when  the  limit  here  expressed  can  be  shown  to 
vanish  at  all  points  of  an  interval,  then/(x}  must  be  a  linear  function 
of  X  in  the  interval,  is  important. 

The  relation  (L)  is  a  particular  case  of  the  more  general  relation 

/<->(x)-Um._^/(K-l-«ft)  -ftfi(*-l-(«-  i)Al 

+%f-^/l*+C«-2)*l---- +  (-!)-/(«)]■      ("■) 

As  in  the  case  of  relation  (i.)  t        "    " 
member  may  exist  although  s 
/'(«)./'(«), . .  ./<--"W  do  not  exist. 

Corresponding  to  the  rule  iii.  of  {  1 1  we  Have  the  rule  for  forming 
the  nth  differential  co^cicnt  of  a  product  in  the  form 

where  the  coefficients  are  those  of  the  expansion  of  (i-H*)'  In 
powers  of  X  (n  being  a  positive  integer).  The  rule  is  due  to  Leibnitz, 
(1695). 

Dtfferentiais  of  higher  orders  may  be  introduced  in  the  same  way 
as  the  differential  of  the  first  order.  In  general  when  y=/(*),  the 
nth  differential  d*v  is  defined  by  the  equation 

d-y-h-KxHdx)'. 
in  which  dx  is  the  (arbitrHry)  differential  of  x. 

When  d/dx  is  regarded  as  a  single  symbol  of  operation  the  symbol 
f...dx  represents  tne  inverse  operation.  If  the  former  is  denoted 
by  D,  the  latter  may  be  denoted  by  D"'.  D-  means  that  _  .  ^ 
the  operation  D  is  to  be  p^ormed  «  times  in  succession ;  ^^Z^ 
Ett  that  the  operation  of  forming  the  indefinite  integral  ts^^^ 
is  to  be  performed  n  times  in  succession.  I.eibnitz's 
rniirw  of  thought  (S  24)  naturally  led  him  to  inquire  after  an  inter- 
'  '^"      '  '(  not  an  integer.     For  an  account  of  the 

iquiry  gave  nse,  reference  may  be  made 
Bncy.  a.  math,  Wiss.  Bd.  ii.  A,  2  (Leipzw, 


^- 


"  fractional  " 


generalized^' 


pretation  of  D"  where  n 
researches  to  which  this 
to  the  article  by  A.  Voss 
iSSg).    The  matter  is  referred 
differentiation. 

36.  After  the  formation  of  differential  coefficients  the   n 
portant  theorem  of  the  differential  calculus  is  the  theorem 
mediate  valtie  ("  theorem  of  mean      ji,f„rtm 
value,"  "  theorem  of  finite  incre-      otlattf 
ments,"  "  Rolle's  theorem,"  are     nwditW 
othernamesforit).   Thistheorem      vafae. 
may   be    explained    as   follows: 
Let  A,  B  be  two  points  of  a  curve  yfix) 
(fig.  qj.    Then  there  is  a  pwnt  P  between  A 
and  B  at  which  the  [tangent  is  parallel  to  puj.  5. 

the  secant  AB.     This  theorem  is  expressed 

analytically  in  the  statement  that  a  f{x)  is  continuous  between  a 
and  b,  there  is  a  value  X\  of  x  between  a  and  b  which  has  the  pro- 
perty expressed  by  the  equation 


m 


/i^^-rt..). 


(i-) 


The  value  xi  can  be  expressed  in  the  form  a+9(b—a)  where  fl  ia  a 
number  between  o  and  I. 

A  slightly  more  general  theorem  was  given  by  Cauchy  (1833)  to 
the  effect  that,  if /W  andF'(x)arecontinuous  between  *=o  and 
x  =  b,  thenthere  is  a  numbers  between  o  and  I  which  has  the  property 
expressed  by  the  equation 

FW-F(a)_F-|n+fl{6-a)! 

The  theorem  expressed  by  the  relation  (i.)  was  first  noted  by  Rolle 
(16^}  for  the  case  where /(x)  is  a  rational  integral  function  which 
vanishes  when  x=a  and  also  when  x  =  b.  The  general  theorem  was 
given  by  Lagrange  (1797).  Its  fundamental  importance  was  first 
recognized  by  Cauchy  (1823).  It  may  be  observed  here  that  the 
theorem  of  integral  calculus  expressed  by  the  equation 

F(&)-F(a)-JV'Wir 

follows  at  once  from  the  definition  of  an  integral  and  the  theorem  of 
intermediate  value. 

The  theorem  of  intermediate  value  may  be  generalized  in  the 
statement  that,  if  /(x)  and  all  its  differential  co^cients  up  to  the 
nth  inclusive  are  continuous  in  the  interval  between**-^  andx  — fr, 
then  there  is  a  number  6  between  o  and  i  which  has  the  property 
expressed  by  the  equation 

<.)/ (*)+I^r(a)  +- . .  +^J^/'"'<'») 


"  37.  This  theorem  provides  a  means  for  computing  the  values  of  a 
function  at  points  near  to  an  asEOgned  point  when  liie  value  of  the 
function  and  its  differential  coefficients  at  the  assigited  fmrlti't 
point  are  known.  The  function  is  expressed  by  a  termin-  nmi^am, 
ated  series,  and,  when  the  remainder  tends  to  zero  as  n 
increases,-  it  may  be  transformed  into  an  infinite  seri^   The  theorem 

izoobyCOOQiC 
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was  first  given  by  Brook  Taylor  in  hia  Methodus  Incremenlontm  Ci  717) 
as  a  corollary  to  a  theorem  concerning  finite  differences.  Taylor 
gave  the  expression  for  /(i+s)  in  terms  of  ^C^),  f[x),  ...  as  an 
Infinite  series  proceedii^  by  powers  of  s.  His  notation  was  that 
appropriate  to  the  method  of  fluxions  which  he  used.  This  rule  for 
expressing  a  function  as  an  infinite  series  is  known  as  Taylor's 
theorem.    The  relation  (i.),  in  which  the  remainder  after  n  terms  is 

Cut  in  evidence,  was  fiist  obtained  by  Lagrange  (1797)-  Another 
inn  of  the  remainder  was  given  by  Cauchy  (1823)  viz., 

g^(l-«)-V|a+»(S-o)|. 

The  conditions  of  validity  of  Taylor's  expansion  in  an  infinite  series 
have  been  investigated  very  completely  oy  A.  Pringsheim  [Math. 
Ann.  Bd.  xliv.,  i8q^).  It  ia  not  sufficient  that  the  function  and  all 
its  differential  coefficients  should  be  finite  at  x>=a;  there  must  be  a 
tuigkbotirhood  ol  a  within  which  Cauchy's  form  of  the  remainder 
tends  to  zero  as  n  increases  {ct.  Function). 

An  example  of  the  necessity  of  this  condition  is  afforded  by  the 
function /(xj  which  is  given  by  the  equation 

./<»-H^+2r-:^TTi=^   <■■■' 

The  sum  of  the  series 

/{o)+*/(o)+^r(o)+".  (M-) 

b  the  same  as  that  of  the  series 

It  is  easy  to  prove  that  this  is  less  than  e~>  when  x  lies  between  o  and 
I,  and  also  that /(«)  b  greater  than  e^'  when  i»i/V3.  Hence  the 
sum  of  the  series  (i.)  is  not  e<)ual  to  the  sum  of  the  series  (ii.). 

The  particular  case  of  Taylor's  theorem  in  which  a—0  is  often 
called  Maclaurin'a  theorem,  because  it  was  first  explicitly  stated  by 
Colin  Maclauiin  in  his  Treatise  of  Fluxions  (1742).  Maclaurin  111^ 
Taylor  worked  exclunvely  with  tne  fluxional  calculus. 

Examples  of  expansions  in  series  had  been  known  for  some  time. 
The  series  for  log  (i  +*)  was  obtained  by  Nicolaus  Mercator  (1668) 
_  by  expanding    (i  +  x)~^    by    the    method    of    algebraic 

f^*^  division,  and  integrating  the  series  term  by  term.  He 
'^'  regarded  his  result  as  a  "  quadrature  of  the  hyperbola." 

''T''"         Newton  C1669)  obtained  the  expansion  of  an"**  by  ex- 
*■  panding  (i-a^)~t  by  the  binomial  theorem  and  Integrat- 

ing the  series  term  by  term.  James  Gregory  (l6;;i)  gave  the  series 
for  tan~%.  Newton  also  obtained  the  series  for  sin  x,  cos  x,  and  C 
by  reversion  of  series  (i66p).  The  symbol  e  lor  the  base  of  the 
Napierian  logarithms  was  introduced  by  Euler  (1739).  All  these 
genes  can  be  obtained  at  once  by  Taylor  s  theorem.  James  Gregory 
found  also  the  first  few  terms  of  the  series  for  tan  x  and  sec  x;  the 
terms  of  these  series  may  be  found  successively  by  Taylor's  theorem, 
but  the  numerical  coefficient  of  the  general  term  cannot  be  obtained 
in  this  way. 

Taylor's  theorem  for  the  expanuon  of  a  function  in  a  power  scries 
was  the  basis  of  I.agrange's  theory  of  functions,  and  it  is  funda- 
mental also  in  the  theory  of  analytic  functions  of  a  complex  variable 
as  developed  later  by  Karl  Weierstrass.  It  has  also  numerous 
applications  to  problems  of  maxima  and  minima  and  to  analytical 
geometry.    These  matters  are  treated  in  the  appropriate  articles. 

The  forms  of  the  coefhcients  in  the  series  for  tan  x  and  sec  x  can 
be  expressed  most  umply  in  tersai  of  a  set  of  numbers  introduced  by 
James  Bernoulli  in  his  treatise  on  probability  entitled  Ars  Con- 
jectandi  (1713)-  These  numbers  Bi,  Bi,  .  .  .  called  Bernoulli's 
numbers,  are  the  coefficients  so  denoted  in  the  formula 
X  _  .  '1  Bi  .  Bi  ,  I  Bi  . 
F=I     '-3+i!"'-4l'+5r'    ■■•■ 


B.-^(lii+i+^+.   ■)■ 


The  function 


7*-'+- 


Bi*--*- 


has  been  called  Bernoulli's  function  of  the  mtb  order  by  J.  L,  Raabe 
(Crelle's  /,  /.  Malh.  Bd.  xlii,,  1851).  Bernoulli's  numbers  and 
functions  are  of  especial  importance  in  the  calculus  of  finite  differ- 
ences (see  the  article  by  D.  Seliwanoff  in  Ency.  d.  malh.  Wiss.  Bd. 

When  *  is  given  in  terms  of  y  by  means  of  a  power  series  of  the  form 

*  =  y(C.-i-C,y-|-C.y>+...)      (C,+o)=j/oCy),say, 

there  arises  the  problem  of  expressing  y  as  a  power  series  in  x.    This 

problem  is  that  of  retvrsiim  of  series.    It  can  be  shown  that  provided 

the  absolute  value  of  x  is  not  too  great. 


RS' 


"Z,.->  LSI  35^  B5)pJ.- 


To  this  problen 

X  and  y  are  connected  by  a 

y=a+xf{y). 
(or  whidi  problem  Lagrange  C1770)  obtained  the  formula 


+s:::[^-&«°"-]- 


For  the  history  o(  the  problem  and  the  generalizations  of  L^ 
result  reference  may  be  made  to  O.  StoTz,  Grundzdge  d.  Diff. 
Secknung,  T.  3  (Leipzig,  1896}. 

38.  An  important  application  of  the  theorem  of  intermediate 
value  and  its  generalization  can  be  made  to  the  problem  of  evaluatii^j 
certain  limits.  If  two  functions  ♦(*)  and  ^(x)  both  .-j.^-. 
vanish  at  a:  =  Q,  the  fraction  ♦(x3/^(s)  may  have  a  finite  ^ta«I« 
limit  at  a.  This  limit  is  described  as  the  limit  of  an  fcZmt 
"  indeterminate  form."  Such  indeterminate  forms  were 
considered  first  by  de  I'Hospital  (1696)  to  whom  the  problem  of 
evaluating  the  limit  presented  itself  in  the  form  of  titicing  tlie  curve 
y  =  4i{x)/^{x)  near  the  ordinate  x  =  a,  when  „ 

the  curves  y  =  *(x)  and  y=^(j:)  both  cross 
the  axis  of^  x  at  the  same  point  as  this 


ordinate.  In  fie.  lo  PA  and  QA  represent 
short  arcs  of  tne  curves  ^,  ^,  chosen  bo 
that  P  and  Q  have  the  same  absrissa.  - 
The  value  of  the  ordinate  of  the  corre- 
sponding point  R  of  the  compound  curve  is 
given  by  the  ratio  of  the  ordinates  PM,  ^_^___^__ 
QM.     De  I'Hospital  treated  PM  and  pM    »  yf>» 

as  "  infinitesimal,''  so  that  the  equations  ^ 

PM :  AM  =*'(a)  and  QM  :AM  -^'(a)  could  F^^-  •". 

be  assumed  to  hold,  and  he  arrived  at  the  result  that  the  "  true 
value"  of  *(a)/^(a)  is  *'{a)/^'(fl).  It  can  be  proved  rigorously  that, 
if  if^(x)  does  not  vanish  at  x^'a,  while  ^(a)  bo  and  ^(o)  =0,  tnen 


Um       *M=*H 


It  can  be  proved  further  if  that  4i'(x)  and  i^fx)  are  the  differentisl 
coefficients  of  lowest  order  of  ^(x)  ana  f  (x)  which  do  not  vanish  at 
x°°ii,  and  if  ra—n,  then 


lim. 


If  m>n  the  limit  is  zero;  but  if  m<n  the  function  repre       , 

the  quotient  ♦(i)/^(x)  "  becomes  infinite  "  at  x^a.  If  the  value  of 
the  function  at  x~a  is  not  assigned  by  the  definition  of  the  function, 
the  function  does  not  exist  at  x  =  o,  and  the  meaning  of  the  statement 
that  it  "  becomes  infinite  "  is  that  it  has  no  finite  limit.  The  state- 
ment does  not  mean  that  the  function  has  a  value  which  we  call 
infinity.    There  is  no  such  value  (see  Function). 

Such  indeterminate  forms  as  that  described  above  are  said  to  be 
of  the  form  0/0.  Other  indeterminate  forms  are  presented  in  the 
form  OXa>,  or  I*,  oroo/oo,  or  00-00.  The  most  notable  of  the 
formal'"  is  lim.i-o(i-|-x}V*,  whichis  e.  Thecasein  which  ^(x)  and 
ifiix)  both  tend  to  become  infinite  at  x=a  is  reducible  to  the  case  in 
which  both  the  functions  tend  to  become  infinite  when  x  is  increased 
indefinitely.  If  *'(i)  and  ^'(x)  have  determinate  finite  limits  when, 
X  is  increased  indefinitely,  while  ^(x)  and  itCx)  are  determinately 
(positively  or  negatively)  infinite,  we  have  the  result  expressed  by  the 
equation 

..  ■>(x)_'ini.,-„»'(x) 

'""■'-°^"tim.,„,^'(x)- 
For  the  meaning  of  the  statement  that  4  (x)  and  ^(x)  are  determinately 
infinite  reference  may  be  made  to  the  article  Function.  Tlie  evalua- 
tion of  forms  of  the  type  <n  /«  leads  to  a  scale  of  increasing  "  in- 
finities," each  being  iniimte  in  comparison  with  the  preceding. 
Such  a  scale  is 

log*,...*,  x",  ...X",.  ..e*.  ...x"; 
each  of  the  limits  expressed  by  such  forms  as  lim-x— 00  ^(x)M(x), 
where  *(x)  precedes  ^(x)  in  the  scale,  is  zero.  The  construction 
of  such  scales,  aloo§  with  the  problem  of  construcdng  a  complete 
scale,  was  discussed  in  numerous  writings  by  Paul  du  Bois-Reymond 
(see  in   particular,   Maik.  Ann.   Bd.  xi.,   1877),     For  the  general 

Eroblem  of  indeterminate  forms  reference  may  be  made  to  the  article 
y  A.  Pringsheim  in  Ency.  d.  matk.  Wiss.  Bd.  ii.,  A.  i  (1899). 
Forms  of  tile  type  0/0  presented  themselves  to  early  writers  on 
analytical  geometry  in  connexion  with  the  determination  of  the 
tangents  at  a  double  point  of  a  curve;  forms  of  the  type  00 /co 
presented  themselves  in  like  manner  in  connexion  with  the  deter- 
mination of  asymptotes  of  curves.  The  evaluation  of  limits  has 
innumerable  applications  in  all  parts  of  analysis.  Cauchy's  Analyte 
algibrimie  (1821)  was  an  epoch-making  treatise  on  limits. 

If  a  function  *(x)  becomes  infinite  at  x  —  a,  and  another  function 
^(x)  also  becomes  infinite  at  x  =  a  in  such  a  way  that  4(x)/^(x) 
has  a  finite  limit  C,  we  say  that  *(x)  and  ^(x)  become  "  infinite 
of  the  same  order."  We  may  write  *(x)  =Cil'(x)-|-*i(x),  where 
Um.i-ii^(x),(it(x)"0,  and  thus  ^(x)  is  of  a  lower  orderthan^(x); 
it  may  be  finite  or  infinite  at  x^a.    If  it  is  finite,  we  describe  C|I'(x} 
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aa  the  "  Infinite  part "  of  ^(x)-  The  resolution  of  a  function  which 
becomes  infinite  into  an  inhnite  part  and  a  finite  part  can  often  be 
effected  by  taking  the  infinite  part  to  be  infinite  of  the  same  order 
as  one  of  the  functions  in  the  scale  written  above,  or  in  aome  more 
comprehensive  scale.  This  resolution  is  the  inverse  of  the  process  of 
evaluating  an  indeterminate  form  of  the  type  oo  —  so. 

For  example  lim,^„p|(e"  — l)""— «~'|  Is   finite  and  equal  to  — i, 
and  the  function  («■  — 1)~'— *^  can  be  expanded  in  a  power  series 

39-  The  nature  of  a  function  of  two  or  more  variables,  and  the 
to  be  attached  to  continuity  and  limits  in  respect  of  such 
functbns,  have  been  explained  under  Fdnction.  The 
]  theorems  of  differential  calculus  which  relate  to  Buch 
functions  are  in  general  the  same  whether  the  number 
of  variables  is  two  or  any  greater  number,  and  it  will 
generally  be  convenient  to  state  the  theorems  for  two  variables. 

40.  iJet  w  or/  [x,  y)  denote  a  function  of  two  variables  x  and  y. 
If  we  regard  y  as  constant, «  or  /  becomes  afunction  of  one  variable  x, 
and  we  may  seek  to  differentiate  it  with  respect  to  x. 
™2™  H  the  function  of  3c  is  difTerentiable,  the  differential 
J^*"'  coefficient  which  u  formed  in  this  way  is  called  the 
"•^'"        "  partial  differential  coefficient  "  of  u  or/with  respect  to 

X,  and  is  denoted  by  gr  or  gj.     The  symbol  "  fl  "  was  appropriated 


Euler  had  written  "  (j^J  "  for  the  partial  differential  coefficient  of 


coefficient  is  written  " 


r  "  ^^1  ".  This  course  is  often 
adopted  by  writers  on  Thermodynamics.  Sometimes  the  symbols 
dord  are  dropped,  and  the  partial  differential  coefficient  is  denoted  by 
«■  or/j.  Asa  definition  of  the  partial  differential  coefficient  we  have 
the  formula 

In  the  same  way  we  may  form  the  partial  differential  coefficient  with 
respect  to  y  by  treating  x  as  a  constant. 

The  introduction  of  partial  differential  coefficients  enables  us  to 
solve  at  once  for  a  surface  a  problem  analogous  to  the  problem  of 
tangents  for  a  curve;  and  it  also  enables  us  to  take  the  nrst  step  in 
the  solution  of  the  problem  of  maxima  and  minima  for  a  function 
of  several  variables.  If  the  equation  of  a  surface  is  expressed  in  the 
form  *"/(*,  y),  the  direction  cosines  of  the  normal  to  the  surface 


minimum  at  (k,  y),  then  af/a«  and  afl3y  vanish  at  that  point. 

In  applications  of  the  differential  calculus  to  mathematical  physics 
we  are  m  general  concerned  with  functions  of  three  variables  x,  y,  t, 
which  represent  the  coordinates  of  a  point;  and  then  considerable 
importance  attaches  to  partial  differential  coefficients  which  are 
formed  by  a  particular  rule.  Let  F(r,  y,  s)  be  the  function,  P  a  point 
(«.  y.  ')>  P'  a  neighbouring  point  ix+&x,  y+Ay,  s+Ai),andletAs 
be  the  length  of  PP'.  The  value  of  FCx,  y,  i)  at  P  may  be  denoted 
'    '         '"'        ■  '■  '"'  as  a  partial  differential 


tangent  to  a  curve  or  the  normal  to  a  surface.  The  limit  in  question 
is  denoted  by  dF/d&,  in  which  it  is  understood  that  h  indicates  a 
direction,  that  of  PP'.  If  J,  ffi,  n  are  the  direction  cosineB  of  the 
limiting  direction  of  the  line  PP',  supposed  drawn  from  F  to  P',  then 
aF_^F  ,     dF  ,     3F 

Tht  operation  of  forming  dF/dft  is  called  "differentiation  with  respect 
to  an  a:ds  "  or  "  vector  differentiation." 

41,  The  roost  important  theorem  in  regard  to  partial  differential 
coefficients  is  the  theorem  of  the  tolai  differentiat.    We  may  write  down 
the  equation 
/(a+fc.  b+k)-f(.a,  t)-/C«+ft,  b+k)-f(.a,b+k) 


\-ff: 


?JS    '" " -+/civ»+i)--/(«.»). 

Diau»M       If  /•  is  a  continuous  function  of  x  when  x  lies  between  a 
W.1  and  a+h  and  y  =  b+k,  and  if  further/,  is  a  continuous 

function  of  y  when  y  lies  between  b  and  d+k,  there  exist 
values  of  0  and  q  which  lie  between  O  and  1  and  have  the  properties 
expressed  by  the  equations 

fia+k.  6+*) -/(a.  6+*)-6/,(ffl+efc,  b+k), 
/(a.6+£)-/(a,  6)-*fr(o.  b+vk). 


coefficients/,,/,  areconttnuous  at  the  point  (a,  fi).  Hence  in  this  case 
tha  above  equation  can  be  written 

na+k.  6+fe)-/(fl.  6)  ^V-t".  b)+kMa,  6)+R, 
where 

'™-A-o,  k-or''°  and  lin>.A_o.t-«r'°- 
In  accordance  with  the  notation  of  differentials  this  equation  gives 

Just  as  in  the  case  of  functions  of  one  variable,  dx  and  dy  are  arbitrary 
finite  differences,  and  df  is  not  the  difference  of  two  values  of  /,  but 
is  so  much  of  this  difference  as  need  be  retiuned  for  the  purpose  of 
forming  differential  coefficients. 

The  theorem  of  the  total  differential  is  immediately  applicable  to 
the  difiierentiation  of  implidi  JunclUns.  When  y  is  a  function  of  x 
which  is  given  by  an  equation  of  the  form /(«,jr)=o,  and  it  is  either 
impossible  or  inconvenient  to  solve  this  equation  so  aa  to  express  y 
as  an  explicit  function  of  x,  the  differential  coefficient  dyjdx  can  be 
formed  without  solving  the  equation.     We  have  at  once 

$• a  /a 

dx        dx  I  dy' 
This  rule  was  known,  in  all  essentials,  to  Fermat  and  de  Sluse  before 
the  invention  of  the  algorithm,  of  the  differential  calculus. 

An  important  theorem,  first  proved  by  Euler,  is  immediately 
deducible  from  the  theorem  of  the  total  differentiaL  IfJ'(x,  y)  u 
a  homt^eneous  function  of  degree  n  then 

4.-^4y-'i<-'-y->- 

The  theorem  is  applicable  to  functions  of  any  number  of  variables 
and  b  generally  known  as  Etder's  theorem  of  homogeneous  functions. 
42.  Many  problems  in  which  partial  differential  coefficients 
occur  are  simplified  by  the  introductbn  of  certain  determinants 
called     "  Jacobians "     or     "  functional   determinants." 


They  were  introduced  into  Analyds  by  C.  G.J.  Jacob!  "^ 

'  '    '    "  "      "    "      "  ■  -841,  p.  31^),     The  Jacolnan  of  «i, 


in  which  the  constituents  of  the  rth  row  are  the  n  partial  differential 
coefficients  of  Xr  with  respect  to  the  «  variables  X.  This  determinant 
is  expressed  shortly  by 

^(ui.Bl...-.  Un) 


Jacobians  possess  many  properties  analogous  to  those  of  ordinary 
differential  coefficients,  for  examj^,  the  following. — 
3(xi.  Xt,. 


(HWl.  Wl u 

HxSZ.'.x 

dly^yt y 


If  n  functions  (vi.  ....  . 

not  independent,  but  are  o 


a(yi.  y<,..-.  y-)    a(«i,  tij.-..,  «R> 

4^,Z:../4^{xuZ::.,xJi- 


=^=0i 


*(«i.  xi, . . . 

and,  conversely,  when  this  condition  is  satisfied  identically  the 
functions  Ui,  Ui tin  are  not  independent, 

43.    Partial   differential   coefficients   of    the   second    and    higher 
ers  can  be  formed  in  the  same  way  as  those  of  the  first  order. 
For  example,  when  there  are  two  variables  x,  y,  the  first     .  . 
partial  derivatives  df/dx  and  Bf/dy  are  functbns  of  *  and    ^"^ 
y,   which   we   may   seek  to  differentiate    partially  with    ^-Jf?)!, 
respect  to  *  or  y.     The  most  important  tteorem  in  re-    ^^„' 
lation  to  partial  differential  coefficients  of  orders  higher    ya^gg^ 
than  the  first  is  the  theorem  that  the  values  of  such 
coefficients  do  not  depend  upon  the  order  in  which  the  differentia- 
tions are  performed.     For  example,  we  have  the  equation 

ax  \9y/      By  \Sx)  •■'■' 

This  theorem  is  not  true  without  limitation.  The  conditions  for  its 
validity  have  been  investigated  very-  completely  by  H.  A.  Schwara 
(see  his  Ges.  matk.  Abhandlungen,  Bd.  2,  Berlin,  1890,  p.  375),  It 
is  a  sufficient,  though  not  a  necessary,  conditbn  that  aU  the  differ- 
ential coefficients  concerned  should  be  continuous  functions  of  x,  y. 
In  consequence  of  the  relation  (i,)  the  differential  coefficients  ex- 
preyed  in  the  two  members  of  this  relatbn  are  written 
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Tli«  diSerential  coefficient 


ID  iriiicb  p+q+r=t 
respect  to  X,  9  times  .      - 

dinererttiations  being  periormed  in  any  order. 
ttooB  are  Bometimes  used  in  such  fomiB  at 


dx^ayde' 

U  fmmed  by  differentiating  p  times  with 

ith  respect  to  y,  r  times  with  resp«:t  to  f ,  the 

'        Abbreviated  nota- 


DifferenHaU  of  higher  orders  are 
eqnatioD 


introduced  by  the  definii^ 


n  which  the  e^cpression  f^^'^+'^ya- 


is  developed  by  the  binomial 
theorem   in  the  same  way  as  if  dx-^  and  dyr-  were  numbers,  and 

{&^'"^^"^^'=^^''aM^  When  there  are  more  than 
two  variables  the  multinomial  theorem  must  be  used  instead  of  the 
binomial  theorem- 

The  problem  ai  forming  the  second  and  higher  differential  co- 
efficients of  implicit  ftincltens  can  be  served  at  once  by  means  of 
partial  differential  coefficients.  For  example,  if  /  (ji.y)— o  is  the 
equation  defining  y  as  a  function  of  x,  we  have 

Si?    \ayj    i  \ay/  ai*    'ai  ay  axdy^\ax/  ay  ( 

The  differential  expression  Xdx  +Ydy,  in  which  both  X  and  Y  are 
functions  of  the  two  variables  x  and  y,  is  a  tola!  differential  if  there 
exists  a  function  f  ai  x  and  y  which  is  such  that 

afiax'X.  ajiay-Y, 

When  this  is  the  case  we  have  the  relation 

av/ox~dXiay.  (ii.) 

Conversely,  when  this  equation  is  satisfied  there  exists  a  function  / 
\^ich  is  such  that 

df-Xdx+Ydy. 
The  eitpres^on  Xdx+Ydy  in  which  X  and  Y  are  connected  by  the 
relation   (ii.)   is  often  described  as  a  "  perfect  differential."     The 
theory  of  the  perfect  differential  can  be  extended  to  functions  of  n 
variables,  and  m  this  case  there  are  in(n-i)  such  relations  as  (it.). 

In  the  case  of  a  function  of  two  variables  x,y  aa  abbreviated 
notation  is  often  adopted  for  differential  coefficients.  The  function 
bdng  denoted  by  z,  we  write 

Partial  differential  coefficients  of  the  second  order  are  important 

in  geometry  as  expressing  the  curvature  of  surfaces.     When  a  surface 
is  given  by  an  equation  of  the  form  z  ■^/{x,  y),  the  lines  of  curvature 
are  determined  by  the  equation 
\(l+^)s-pqt](dy)*+{ii+<^)r-(i+ii')l]dxdy 

and  the  prinap^  radii  of  curvature  are  the  values  ol  R  which 
satisfy  the  equation 

R»{rt_5.)_R^(,+g.),-2/^j+{l+pl)i)V{l+^+8>) 

+(i+i^+3')*=o. 
44.  The  problem  of  change  of  variables  was  first  coasidered  by 
Brook  Taylor  in  his  Melkodtis  itKrementorum.     In  the  case  con- 
^b.-_  ^t   sidered  by  Taylor  y  is  expressed  as  a  function  of  »,  and  s 
riSta"   a*  ^  function  of  x,  and  it  is  desired  to  express  |the  differ- 
ential coeflicients  of  y  with  respect  to  x  without  eliminating 
z.     The  result  can  be  obtained  at  once  by  the  rules  for  differentiating 
a  product  and  a  function  of  a  function.    We  have 
dy_^  ds 

(Py    dy  dh  ,d^  (dz\* 

i*y    dy  dH  ,  .(Py  di  d^z  ,  d*y   /dz\  • 
3^-E  3?+33^  3i^+3?  [Tx)  ' 


The  introduction  of  partial  differential  coefficients  enables  ue  to 
deal  with  more  general  cases  of  change  <A  variables  than  that  con- 
sidered above.  If «,  f  are  new  variables,  and  *,  y  are  connected  with 
them  by  equations  of  the  type 

*=/.(«,»),  y=/.(«.p).    _  ii.) 

iriiite  y  is  either  an  explicit  or  an  implicit  function  of  x^  we  have  the 
problem  of  expressing  the  differential  coefficients  of  various  orders  of 
y  with  respect  to  X  in  terms  of  the  differential  coefficients  of.  v  with 
respect  to  u.    We  have 


3x    \aa^av  35//  Kau^ar,  JH) 


by  the  rule  of  the  total  differential.  In  the  same  way,  by  means  of 
differentials  of  higher  orders,  we  may  express  dMii",  and  so  on. 

Eiquations  such  as  (i.)  may  be  interpreted  as  effecting  a  transfor- 
mation by  which  a  point  (u,  t)  is  made  to  correspond  to  a  point  {x,  y). 
The  whole  theory  of  transformations,  and  of  functions,  or  differential 
expressions,  which  remain  invariant  under  groups  of  transforma- 
tions, has  been  studied  exhaustively  by  Sophus  Lie  (see,  in  particular, 
his  Theorie  der  TransUrmatioKSgruppen,  Leipzig,  1888-1893).  (See 
also  Differential  Equations  and  Groups). 

A  more  general  problem  of  change  of  variables  is  presented  when 
it  is  desired  to  express  the  jartial  differtntial  coefficients  of  a  function 
V  with  respect  to  *,  y, .  .  ,  in  terms  of  those  with  respect  tod,  p,  .  .  ., 
where  u,v,  .  .  .  are  connected  with  x,y,  ...  by  any  functional 
relations.  When  there  are  two  variables  x,  y,  and  «,  v  are  given 
functions  of  x,  y,  we  have 

ay^Wflu  ,  avto^ 

ax  "ail  ax    av  "Sx 

av_aya«  ,  avdD^ 

ay  "du  3y    dv  dy 
and  the  differential  coeffidents  of  h^her  orders  are  to  be  formed  by 
repeated  applications  of  the  rule  for  difierentiatiiig  a  product  and 
the  rules  Si  the  type 

d  _^d»  a  I  ap  a^ 
ix^axdtt'^axdv 

When  x,y  are  given  functions  ol  v,v,  .  .  .  we  have,  instead  tA  the 
above,  such  equations  as 

av   avte-aye^, 
'Su'ax  auTay  an' 

and  SVIdx,  SVlay  can  be  found  by  solving  these  equations,  pro- 
vided the  Jaeobian  a(*,  y}/a(»,  v)  is  not  zero.  The  generalization 
of  this  method  for  the  case  of  more  than  two  variables  need  not 

In  cases  like  that  here  conddered  it  is  sometimes  more  convenient 


point  transformation,  but  to  consider  the  loci  j*  =  const.,  ii««c( 
as  two  "  families  "  01  curves.  Then  in  any  region  of  the  plane  01 
(*.  y}  in  which  the  Jaeobian  a{x,  y)/a{u,  v)  does  not  vanish  or  become 
infinite,  any  point  (*,  y)  is  uniquely  determined  by  the  values  of  u 
and  V  which  belong  to  the  curves  of  the  two  families  that  pass  through 
the  point.  Such- variables  as  u,d  are  then  described  as  Icurvitinear 
coordinates  "  of  the  point.    This  method  is  applicable  to  any  number 

of  variables.    When  the  loci  M  =  const intersect  each  other  at 

right  angles,  the  variables  are  "  orthogonal  "  curvilinear  coordinates. 
Three-dimensional  systems  of  such  coordinates  have  important 
applications  in  mathranatical  phy^cs.  Reference  may  be  made 
to  G,  Lamfi,  Lefoni  sur  lei  coordonnies  curvUignes  (Paris,  1859),  and 
to  G.  Darboux,  Lcjons  stir  Us  coordormUs  curvUignes  el  syslkmet 
arthogonaux  (Paris,  1S98). 

When  such  a  coonunate  as  «  is  connected  with  x  and  y  by  a 
functional  relation  of  the  form /(x,y,«)'>D  the  curves  wconst. 
are  a  family  of  curves,  and  this  family  may  be  such  that  no  two 
curves  of  the  family  have  a  common  point.  When  this  is  not  the 
case  the  points  in  which  a  curve /(*,y,ti)—o  is  intersected  by  a 
curve/(Xiy,u+Au)'-0  tend  to  limitmg  positions  as&w  is  diminislied 
indefinitely.  The  locus  of  these  limiting  positions  b  the  "  envelope  " 
of  the  family,  and  in  general  it  touches  alt  the  curves  of  the  family. 
It  is  easy  to  see  that,  if  u,v  are  the  parameters  of  two  families  of 
curves  which  have  envelopes,  the  Jaeobian  a(*,y)/a(u,p)  vanishes 
at  all  points  on  these  envelopes.  It  is  easy  to  see  also  that  at  any 
point  where  the  reciprocal  Jaeobian  a(u,  r)/a{i,  y)  vanishes,  a  curve 
of  the  family  u  touches  a  curve  of  the  family  v. 

If  three  variables  x,y,t  are  connected  by  a  functional  relation 
/(Xi  y,  k)  "O,  one  of  them,  t  say,  may  be  regarded  as  an  imfiHeit 
ftmction  of  the  other  two,  and  the  partial  differential  coefficients  of  s 
with  respect  to  x  and  y  can  be  formed  by  the  rule  of  the  total  differ- 
ential.    We  have 

dx  dx/  at'  dy"  dyl  at' 
and  there  is  no  difficulty  in  proceeding  to  express  the  higher  differ- 
ential coefficients.  There  arises  the  problem  of  expressing  the  partial 
differential  coefficients  of  x  with  respect  to  y  and  i  in  terms  of  those 
of  s  with  respect  to  x  and  y.  The  problem  is  known  as  that  of 
"  chaining  the  dependent  variable."  It  is  solved  by  applying  the 
rule  of  the  total  differential.  Similar  conaderations  are  applicable 
to  all  cases  in  which  n  variables  are  connected  by  fewer  than  n 
equations. 

45-  Taylor's  theorem  can  be  extended  to  functions  of  several 
variables.  In  the  case  of  two  variables  the  general  for-  Exteattca 
mula,  with  a  remainder  after  n  terms,  can  be  written  0/ rvftw** 
most  simply  in  the  form  ibeonm. 

f(fl+k,  b+k)'fia.  b)+df(.a,  b)+  -^{a.  b)+ . . . 

+(;pr7^rf'-'/(o,  6)-t-^-/(«+#ft.6-K«. 
*/(.,6)--[(ft^,+fe4)/(x,y)] ,. 
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•»1     *«a+*  »+.«-[(»a^+»f,)/(..  J)]„„        , 

The  last  expression  is  tlic  remainder  after  n  terms,  and  in  it  B 
denotes  some  particular  number  between  o  and  i.  The  reaults  for 
three  or  more  variables  can  be  written  in  the  s:         ' 

theorem  in  thia  forra  it  is  necessarj^  that  all  the  differential  co- 
efficients up  to  the  nth  should  be  continuous  in  a  r^on  bounded  by 
*— a*i,  y— 6"fcA.  When  all  the  differential  coefficients,  no  matter 
howhigbtheorder,  arecontinuouB  in  such  a  region,  the  theorem  leads 
to  an  expansion  of  the  function  in  a  multiple  power  series.  Such 
expansions  are  just  as  important  in  analysis,  geometry  and  mechanics 
as  expansions  of  functions  of  one  vanable.  Among;  the  problems 
which  are  solved  by  means  of  such  expansions  are  the  problem  of 
maxima  and  minima  for  functions  of  more  than  one  variable  (see 
Maxima  and  Minima). 

46.  Id  treatises  on  the  differential  calculus  much  space  is  usually 
pfgg,  devoted    to    the    differential   geometry   of    curves    and 

tufr^g,         surfaces.      A  few  remarks  and   results  relating  to   the 
differential  geometry  of  plane  curves  are  set  down  here. 

(i.)  If  <fi  denotes  the  angle  whict)  the  radius  vector  drawn  from 
the  origin  makes  with  the  tangent  to  a  curve  at  a  point  whose  polar 
coordinates  are  r,  B  and  if  p  denotes  the  perpendicular  tram  the 
origin  to  tlie  tangent,  then 

cos  ^  =  drlds.  sin  <l/~rdglds=ptr, 
where  ds  denotes  the  element  of  are.    The  curve  may  be  determined 
by  an  equation  connecting  p  with  r, 

(ii.)  The  locus  of  the  foot  of  the  perpendicular  let  fall  from  the 
origin  upon  the  tangent  to  a  curve  at  a  point  is  called  the  pedal  of  the 
curve  with  respect  to  the  origin.  The  angle  tf'  for  the  pedal  is  the 
same  as  the  angle  jp  for  the  curve.  Hence  the  (ji.r)  equation  of  the 
pedal  can  be  deduced.  If  the  pedal  is  regardedastheprimary  curve, 
the  curve  of  which  it  is  the  pedal  is  the  "  negative  pedal  of  the 
primary.  We  may  have  pedals  of  pedals  and  so  on,  also  negative 
pedals  of  negative  pedals  and  so  on.  Negative  pedals  are  usually 
determined  as  envelopes. 

(iii.)  If  4i  denotes  the  angle  which  the  tangent  at  any  point  makes 
with  a  fixed  line,  we  have 

r'  =  p'+idpld>t.y. 

Gv.)  The  "  average  curvature  "  of  the  arc  ^  of  a  curve  between 
two  points  is  measured  by  the  quotient 


1^1 


where  the  upright  lines  denote,  as  usual,  that  the  absolute  value  of 
the  included  expression  is  to  be  taken,  and  ^  is  the  angle  which  the 
tangent  makes  with  a  fixed  line,  so  that  &4  Is  the  angle  between  the 
tangents  {or  normals)  at  the  points.  As  one  of  the  points  moves  up 
to  coincidence  with  the  other  this  average  curvature  tends  to  a  limit 
which  is  the  "  curvature  "  of  the  curve  at  the  point.  It  is  denoted 
by 

Sometimes  the  upright  lines  are  omitted  and  a  rule  of  s^s  is  given : — 
Let  the  arc  s  of  the  curve  be  measured  from  some  point  along  the 
curve  in  a  chosen  sense,  and  let  the  normal  be  drawn  towards  that 
sidetowhich  the  curve  is  concave:  if  the  normal  is  directed  towards 
the  left  of  an  observer  looking  along  the  tangent  in  the  chosen  sense 
of  description  the  curvature  is  reckoned  positive,  in  the  contrary 
case  negative.  The  differential  d^  is  often  called  the  "  angle  of 
contingence."  In  the  14th  century  the  size  of  the  angle  between  a 
curve  and  its  tangent  seems  to  have  been  seriously  debated,  and 
the  name  "  angle  of  contingence  "  was  then  given  to  the  supposed 


1  the  radius  of  this  circle.    We  have  ■ 


-1^1- 


^  ,0  coincide 

intersect  the  curve  at  the  point  P  and  at  two  other  points,  and  one  of 
these  two  points  is  moved  up  to  coincidence  with  P,  the  circle  touches 
the  curve  at  the  point  P  and  meets  it  in  another  point ;  the  centre  of 
the  circle  is  then  on  the  normal.  As  the  third  point  now  moves  up 
to  coincidence  with  P,  the  centre  of  the  circle  moves  to  the  centre  of 
curvature.  The  circle  is  then  said  to  "  osculare  "  the  curve,  or  to 
have  "  contact  of  the  second  order  "  with  it  at  P. 
(vi.)  The  following  are  formulae  for  the  radius  of  1 


^|. 


'■K^l-h0l- 


the  point  ol  intersection  of  the  normals  at  P  and  Q  becomes  greater 
than  any  distance  that  can  be  assigned.  The  equation  which  gives 
the  abscissae  of  the  points  in  which  a  straight  line  meets  the  curve 
being  raqiressed  in  the  form  /(i)  =0,  the  function  /(x)  has  a  factor 
{«— So)',  where  xt  is  the  abscissa  of  the  point  of  inflection  P,  and  the 
line  is  the  tangent  at  P.  When  the  factor  (x—xt)  occurs  (w+i)  times 
in/(«),  the  curve  is  said  to  have  "  contact  of  the  nth  order  "  with  the 
line.    There  is  an  obvious  modification  when  the  line  b  parallel  to 

(viii.)  The  locus  of  the  centres  of  curvature,  or  envelope  of  the 
normals,  of  a  curve  is  called  the  "  evolute."  A  curve  which  has  a 
given  curve  as  evolute  is  called  an  "  involute  "  of  the  given  curve. 
AH  the  involutes  are  "  parallel  "  curves,  that  Is  to  say,  they  are  such 
that  one  is  derived  from  another  by  marking  off  a  constant  distance 
along  the  normal.  The  involutes  are  "  orthogonal  trajectories  "  of 
the  tangents  to  the  common  evolute. 

(ix.)  The  equation  of  an  algebraic  curve  of  the  nth  degree  can  be 
expressed  in  the  form  ut+ui  +  ut+  ,  .  .  +«,=  o,  where  Mo  is  a 
constant,  and  Xr  is  a  homogeneous  rational  integral  function  of  x,  y 
of  the  rth  degree.  When  the  origin  is  on  the  curve,  iig  vanishes,  and 
ui  "O  represents  the  tangent  at  the  origin.  If  mi  also  vanishes,  the 
origin  is  a  double  point  and  Mi  ^^  o  represents  the  tangents  at  the  origin. 
If  Wi  has  distinct  factore,  or  is  of  the  form  a(y''pix)(y^p^),  the 
value  of  y  on  either  branch  of  the  curve  can  be  exprMsed  (for  points 
sufficiently  near  the  origin)  in  a  power  series,  which  is  either 
M+i3i*'+  - .  ■ .  or  pix+iq,x^+  . 


determined  by  the  f  onnulae 

When  pi  and  pi  are  imaginary  the  origin  is  the  real  point  <rf  inter- 
section of  two  imaginary  branches.  In  the  real  figure  01  the  curve  it  is 
an  isotaied  point.  If  mi  is  a  square,  a(y—px)*,  the  origin  is  a  tutp, 
and  in  general  there  is  not  a  senes  for  y  in  integral  powers  of  x,  which 
is  valid  in  the  neighbourhood  of  the  origin.  The  further  investigation 
of  cusps  and  multiple  points  belongs  rather  to  analytical  geometry 
and  the  theory  of  algebraic  functions  than  to  differential  calculus. 

(x.)  When  the  equation  of  a  curve  is  given  in  the  form  «<i4-«i+  . . . 
-t-Ua-i+Uo'O  where  the  potation  is  the  same  as  that  in  (ix.),  the 
factors  (rf  «„  determine  the  directions  of  the  asymptotes.  U  these 
factors  are  all  real  and  distinct,  there  is  an  asymptote  corresponding 
to  each  factor.  If  w.— LiLi...  Lb,  where  Li, . . .  are  linear  in 
X,  y,  we  may  resolve  tU-i/M>  into  partial  fractions  according  to  the 
formula 

«--i_Ai  1  Ai  ,  .A, 

-sr=i:.+i:i+- •■+!::■ 

and  thenLi-f-Ai=o,  Li+Ai-o, .. .  are  the  equations  of  the  asymp- 
totes. When  a  real  factor  of  w.  is  repeated  we  may  have  two  parallel 
asymptotes  or  we  may  have  a  "  parabolic  asymptote."  Sometimes 
the  parallel  asymptotes  coincide,  as  in  the  curve  i'(i'+j'— «•)=«*, 
where*  ^oistheonlyrealasymptote.  The  whole  theory  of  asymptotes 
belongs  properly  to  analytical  geometry  and  the  theory  of  algebraic 
functions. 

47.  The  formal  definition  of  an  integral,  the  theorem  of  the 
existence  of  the  integral  for  certain  classes  of  functions,  a  list  of 
classes  of  "  integrable  "  functions,  extensions  of  the  notion  bHavni 
of  integration  to  functions  which  become  infinite  or  in-  atkuhim. 
detcnninate,  and  to  cases  in  which  the  limits  of  integra- 
tion become  infinite,  the  definitions  of  multiple  integrals,  and  the 
possibility  of  defining  functions  by  means  of  definite  integrals — all 
these  mattera  have  been  considered  in  Function.  The  definition  of 
integration  has  been  explained  in  {  5  above,  and  the  results  of  some 
of  the  simplest  integrations  have  been  given  in  j  13.    A  few  theorems 


itegrals  are  the  method  of  integration  by  parts,  and  the 
introduction  of  new  variables. 
Fram  the  equation  (f(uti)—wdp-f-Kfu  we  deduce  the  equation 

or,  aa  it  may  be  written 

(uvidx=u(v>dx-(^\(wdx  \^dx. 

This  is  the  rule  of  "  integration  by  parts." 
As  an  example  we  have 

When  we  introduce  a  new  variable  i  in  place  of  *,  by  means  of  an 
equation  giving  *  in  terms  of  i,  we  express /(i)  in  terms  of  *.  Let 
«(i)  denote  the  function  of  t  into  which  /(*)  is  transformed.  Then 
from  the  equation 


y  Google 
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we  deduce  the  equation 

Ab  an  examine,  io  the  int^ral 

put  x  =  ua  t;  the  iotegral  becomes 
/coBi.cosafz=./i(H-eoB2i)rfi-i(E+lBio2*)-i(a+anico8«). 
49.  The  indefinite  integrals  of  certain  classes  of  functions  can  be 
expressed  by  means  of  a  finite  number  of  operations  of  addition  or 
luLiuiM  multiplication  in  terms  of  tiie  eo-called  "  elementary  " 
Oaala'  functions.  The  elementary  functions  are  rational  alge- 
Mnaaa/      '"^^  functions,  implicit  algebraic  functions,  exponentials 

.  ^  and  logarithms,  trigonometrical  and  inverse  circular 
*~^~'  functions.  The  following  are  among  the  classes  of 
Z^^~  functions  whose  integrals  involve  the  elementary  functions 
^^  only:  (i.l all  rational  functions;  (ii.)  all  irrational  functions 

of  the  form  /(*,  jr),  where  /  denotes  a  rational  algebraic  function 
(rf  *  and  y,  and  y  le  connected  with  x  by  an  algebraic  equation  of  the 
second  degree  j  (iii.)  all  rational  functions  of  sin  x  and  cos  x;  (iv.)  all 
rational  functions  of  «*;  (v.)  all  rational  integral  functions  of  the 

variables  x,  e",  t/", sin  mx,  coe    mx,   sin    nx,    cos    nx, ...  in 

which  a,  b, . . .  and  m,  n,  . ,  .  are  any  constants.  The  integration 
of  a  rational  function  is  generally  effected  by  resolving  the  function 
into  partial  fractions,  the  function  being  first  expressed  as  the 
(Quotient  of  two  rational  integral  functions.  Corresponding  to  any 
simple  root  of  the  denominator  there  is  a  logarithmic  term  in  the 
int^ral.  If  any  of  the  roots  of  the  denominator  are  repeated  there 
are  rational  algebraic  terms  in  the  integral.  The  operation  of  re~ 
solving  a  fraction  into  partial  fractions  requires  a  knowledge  of  the 
roots  of  the  denominator,  but  the  algebraic  part  of  the  integral  can 
always  be  found  without  obtaining  all  the  roots  of  the  denominator. 
Reference  may  be  made  to  C.  Hermite,  Couri  d'analyse,  Paris,  1873. 
The  integration  of  other  functions,  which  can  be  integrated  in  terms 
of  the  elementary  [unctions,  can  usually  be  effected  by  transforming 
the  functions  into  rational  functions,  'possibly  after  preliminary 
integrations  by  parts.  In  the  case  of  rational  functions  of  x  and  a 
radical  of  the  form  V(o*'+fe':+t)  the  radical  can  be  reduced  by  a 
linear  substitution  to  one  of  the  forms  V  (a*— a^),V('?—n*).  V(^+o'). 
The  substitutions  x  =  a  »n  S,  x  =  a  sec  B,x  =  a  tan  9  are  then  effective 
in  the  three  cases.  By  these  substitutions  the  subject  of  integration 
becomes  a  rational  function  of  sin  6  and  cos  0,  and  it  can  be  reduced 
to  a  rational  function  of  (  by  the  substitution  tan  ^  =  t.  There  are 
many  other  substitutions  by  which  such  integrals  can  be  determined. 
Sometimes  we  ma^  have  information  as  to  the  functional  character 
of  the  integral  without  being  able  to  determine  it.  For  example, 
when  the  subject  of  integration  is  of  the  form  (ax*+6r'+ci'+^+i!)"i 
the  integral  cannot  be  expressed  explicitly  in  terms  of  elementary 
functions.    Such  integrals  lead  to  new  functions  (see  Function). 

Methods  of  reduction  and  substitution  for  the  evaluation  of  in- 
definite integrals  occupy  a  con^derable  space  in  text-bootis  of  the 
integral  calculus.  In  regard  to  the  functional  character  of  the 
integral  reference  may  be  made  to  G.  H.  Hardy's  tract,  The  In- 
tepaiion  of  Functions  of  a  Single  Variable  (Cambndse,  1905),  and  to 
the  memoirs  there  quoted.    A  few  results  are  added  here 

<i.)  /(<'+.)-kil-l08|i+(«'+r.)l|. 
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(a.) 


can  be  evaluated  by  the  substitutioi 


(x-pU(,ax*+2bx+c) 

entiating  («— 1)  times  with  respect  to  p. 

mi  1  r  <Ux+K)dx  ^^, 

stitution  y'-{o*'+ai*+':)/{<"*+2(SiC+7) 

where  A  and  B  are  constants,  and  \i  and  Xi  are  the  two  values  of  X 
for  which  (a  — Xa)x'+2(6  — xi3)a;-i-i:  — \7  is  a  perfect  square  (see 
A.  G.  Greenhill,  A  Cha^  in  the  IrOegral  Cakuius,  London,  188S). 
(iv.)  /x"{i«"-|-t)''(tt,  in  which  m,  n,  pare  rational,  can  be  reduced, 
by  nutting  ai"' =  6(,  to  depend  upon  ff(i +_l)''dl.  If  p  is  an  integer 
andg  a  fraction  rjs,  we  put  t  =  u'.  If  g  is  an  integer  and  f^r/i  we  put 
l+Z  —  B'.  If  p+q  is  an  integer  and  p  =  r/i  we  put  i +(  =  («*.  These 
integrals,  called  binomial  integrals,"  were  investigated  by  Newton 
(De  guadralura  curvarum). 

(V.)     J^-logtan|.     (vi.)J^=log(tanx+secx}. 
(vii.)  Je"sin(6*+a)Ar={a'+6')-"e"losin-(6*+»)-6cos(6j;-l-<.)l. 
(viii.)  /  sin*  X  cos"  x  dx  can  be  reduced  by  diflerentiatii^  a  function 
of  the  form  sin''  x  cos'  x; 

'■*'^cos«  )("coe^'x''"cos«*lx"cos»-lx'^cos«+'x" 


)  be  deduced  by  differ- 


be  reduced  by  the  sub- 
the  form 


(x.)  p'sin''»xd. 


=X" 


"■  ••"-3.5.;.(..+,)"-"""'^ 

be  reduced  by  one  of  the  substitutions 


of  which  the  first  or  the  second  i 


)  be  employed  accord!:^  a 


rstnx                r'cosx 
I    —^  dx  and  I     dx, 


it^ral,"  and  denoted  by  "  Li  *,"  also 


/:•■' 


called   the  "  error-function   intwral,"   and   denoted  by   "  Erf  «," 
Allthesefuncrion3havebeentabuUted(seeTABLBS,MATHEMATiCAL). 

51.  New  functions  can  be  introduced  also  by  means  of  the  definite 
integrals  of  functions  of  two  or  more  variables  with  re-     i^u^.^ 
spect  to  one  of  the  variables,  the  limits  of  integration 
being  fixed.     Prominent  among  such  functions  are  the 
Beta  and  Gamma  functions  expressed  by  the  equations 


B(i, 


=  ("e-'f-'dt. 


■X)— 'dx. 


When  n  is  a  poative  integer  r(B-|-i)  =«  ! ,    The  Beta  function 
Eulerian  integral  of  the  first  kind  ")  is  expressible  in  terms  of 
s  (or  "  Eulerian  integrals  of  the  second  kind  ")  1^ 


Gamma  functi 
the  formula 

-(;,m).r{/+m)-r(/).r(».). 

The  Gamma  function  satisfies  the  difference  equation 

r{x+i)-^xr{x). 

and  also  the  equation 

r(x).r(i-x)-T/sin(x»), 
ith  the  particular  result 

r())=-jir. 

The  number 

-[Ellogr(i+,)|]__^,»-r(i), 

called  "  Euler's  constant,"  and  is  equal  to  the  limit 
lim...«  [  (i  +i+J+.  ..+^)  -logn]  ; 


^+ii+r'(i)jx 
-i(S,-i)x'-KS.- 


S*+i  =  I  +3FFt+3PTi+  ■  ■  ■  > 


r  lies  between  - 


and  the  series  for  log  r(i  -|-x)  converges  when  x 

$a.  Definite  integrals  can  sometimes  be  evaluated  when  the  limits 
of   integration   are   some   particular   numbers,  although      -.ji-n 
the  corresponding  indefinite  integrals  cannot  be  found.      "•''■** 
For  example,  we  have  the  result 


although  the  indefinite  i 


■I*)"!  lc^X(fx=  — iirloga. 


„ ;egralof  (l— x*)-l  l<^ x  cannot  be  found. 

Numbers  of  definite  integrals  are  expressible  in  terms  of  the  trans- 
cendental functions  mentioned  in  S  <i0  or  in  terms  of  Gamma  functions. 
For  the  calculation  of  definite  integrals  we  have  the  foUowii^ 
methods ; — 

(i,)  Differentiation  with  respect  to  a  parameter. 
(ii.)  Integration  with  respect  to  a  parameter. 

(iii.)  Expansion  in  infinite  series  and  integration  term  by  term. 

(iv.)  Contour  integration. 

The  first  three  methods  involve  an  interchange  of  the  order  of  two 
limiting  operations,  and  they  are  valid  only  when  the  functions 
a^riai^  »»4o;..  r^,^A:,■.^«.  (,f  continuity,  or,  in  case  the  limits  of 


itisfy  certain  conditi 
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inWKratlfm  are  lnfinlc^,  when  the  (unctiont  tenil  to  lero  at  infinite 
disttincrri  In  «  miflu-icntly  high  order  (ace  Kunction).    The  method 
lA  cjinUiur  IntcinmiMn  invdve*  the  introduction  of  complex  variable! 
Im*  I-'ijmctiok:  |  OmpUx  VariaiiU*). 
A  few  rraulta  are  addixl 


-((*-T(rot(W-COthr),  (0<aor6<l). 


(11,)/' i 

(vllOj    1og(l— 3sco««+B')A«-0orairlof  oaccor(linga»a<or>i 
('«•)/*  jl'^.'^-lirtr'r-. 


(xiv.)r''x-*alnx*t-J^  3r»coi«<(«-V(W. 


3,V  Thr  mranlnsi  of  Intriirutlon  of  a  function  of  n  vEriablea  through 
unuiln  of  the  wme  number  of  flimcnaionB  is  exfilained  in  the 

artifle  KuNCTioN.    In  the  ciisc  of  two  variables  «,  y  we 

Inti^rate  a  function /(x.y)  over  on  area;  in  the  case  of 
thrrr  vnrlnblva  x,  y,  ■  wc  inCc|[rate  a  function  f[x,  y,  i) 
throujth  a  volume.  The  intearal  of  a  (unction /(z,  y)  over  an  area  in 
the  iJane  of  {x,  y)  i*  denoted  by 

///(«.  y)dxdy. 
The  notullon  refer*  to  a  method  of  evaltiatins  the  Integral.    We  mav 


»ii|>|Miac  the  nn-a  dividnl  into  a  very  large  number  of  very 
tt^'lMn)(h'*  by  llnii  paralli'l  to  the  axca.  Then  we  multiply  the  value 
of  /  lit  Bny  piiint  within  a  rertanale  by  the  measure  of  the  area  of  the 
rr«'ianiile,  lum  For  nil  therrctanifk-ii,  nnd  pass  to  a  limit  by  increasing: 
the  nuinlier  of  rtYtaniiles  inilrfinitcly  ana  diminishing  all  their  sides 
ImleRnitfly.  The  jinNi'M  la  usually  effected  by  summing  first  for  all 
the  rvt-tuiiKle*  which  lie  in  a  siripTietween  two  lines  parallel  to  one 
Mxia.  Mv  tm-  axis  of  y,  and  afterwards  for  all  the  strips.  This  process 
U  enuivnlent  to  inteBmtinB/(K,  y)  with  respect  to  ^,  lcee]^ir^  x  con- 
Ktitnl,  nnd  inking  ct^rlaln  lunrtions  of  x  as  the  limits  of  mtegration 
(iir  V,  and  then  Intcvmtitig  the  result  with  respect  to  x  between 
kMiiiitAnt  limit*.  Thi-  intTgml  nhiainrd  in  this  way  may  be  written 
in  MK-h  a  form  aa 


/*.«*»  j/^;"',/C«.y)Jji. 


and  is  calico)  a  "  repeated  Integral."  The  identification  of  a  aurface 
tnteiiral,  »uch  as  IfAf,  y)dxdf,  with  a  repealed  intefcral  cannot 
alwHVK  Ik-  nwde.  out  im|>li««  that  the  function  satisBea  certain 
umditiikn*  of  tMnttnuity.  In  thclwroe  way  vulume  integrals  are 
uauallv  ex-AltMinl  by  n^rding  tVro  a*  repeated  iniegrab,  and  a 
wlunie  inttytal  i*  written  in  the  funn 

i'/i'/Kx,  y,  e^iiiJiJt. 
Intrgrah  MH'h  a*  Mrfniv  and  \Mlume  integrals  are  usually  called 
"  muliii>le  inlesrals."  Thus  we  h.->w  "  double  "  intecrals,  "  triple  " 
InirKraU.  ami  ni  im.  In  ciintradistinction  to  multiple  integrxtls  the 
onlinaiN-  intesml  iJ  a  functii^n  irf  one  »-ariaWe  with  respci.t  to  that 
VMTiolOe  i*  calJnl  n  "  simjile  integral. 

A  u>i«*  general  ty|>e  uf  aurfaif  integral  may  be  defined  by  taking 
an  arbjiraiv  Mirtace,  with  nr  wiilv,H»t  an  CTlge-  We  suppose  in  the 
_    .  first  iJai-e  llwl  the  autt'ac*  is  cK*«hI.  or  has  no  ciIkc.    We 

.  .'  '*' '.  mav  mark  a  Urge  number  of  piiini$  on  the  surl.ii'e,  and 
^^'^  draw  the  langi-nt  i>l.»ne*  at  all  these  points.  These 
tangent  plants  (i>n«  a  jvjvhwlrun  having  a  larje  numbtr  of  faces, 
o<»e  lo  tth-h  markiNl  i>i>int ;  anvi  we  may  i-himw  the  marked  pi'ints 
M  tlMt  all  the  liiMMr  dinteiisiom  i>f  jny  face  are  Wss  than  Mmte 


arbitrarily  chosen  len^h.  We  may  deviae  a  rule  for  increanne  the 
number  of  marked  points  indefinitely  and  decreasiiig  the  let^lis  of 
all  the  edge*  of  the  polyhedra  indefinitely.  If  the  sum  of  the  areas 
of  the  faces  tend*  to  a  limit,  this  limit  is  the  area  of  the  wrface.  If 
we  multiply  the  value  of  a  function/at  a  point  of  the  surface  by  the 
measure  of'^the  area  of  the  correspondins  face  of  tbe^polvliedroa,  sum 
for  all  the  faces,  and  pass  to  a  limit  aa  Wore,  the  result  is  a  surface 
integral,  and  is  written 

fffdS. 
The  extension  to  the  case  of  an  open  surface  bounded     ..^ 
bv  an  edge  piesents  no  difficulty.     A  line  inl^ral  taken     ^^ 
along  a  curve  is  defined  in  a  similar  way,  and  is  written 
ffdi 

■'  -'      curve  IS  3.II.    The 

„         .  .     ,     , ,_.,  and  line 

integrals  usually  present  themaelvea  in  the  form 

In  like  manner  surface  integrals  usually  present  themselves  in  the 

//(«+fBii-t-«r)<e 

where  I,  m,  n  are  the  direction  cosines  of  the  normal  to  the  surface 
drawn  in  a  specified  sense. 

The  area  of  a  bounded  portion  of  the  plane  tA  {x,  y)  may  be  ex* 
pressed  either  as 

if(xdy-ydx), 

fjdxdy, 
the  former  integral  being  a  line  integral  taken  round  the  boundary  of 
the  portion,  and  the  latter  a  surface  inte^^  taken  over  the  area 
within  this  boundary.  In  forming  the  line  int^ral  the  boundary  is 
supposed  to  be  described  in  the  positive  sense,  ao  that  the  included 
area  is  on  the  left  hand. 

53a.  We  have  two  theorems  of  transformation  connect-    TbocnmM 
ing  volume  integrals  with  surface  integrals  and  surface   atar—m 
integrals  with  line  integrals.    The  first  theorem,  called    mod 
"  Green's  theorem,"  is  expreased  by  the  equation  Stoiu. 


a  two  dimensions,  \ 

the  sense  of  description  of  s  being  the  positive  sense.  Tliis  theorem 
is  a  particular  case  of  a  more  general  theorem  called  "  Stokes's 
theorem."  Let  s  denote  the  edge  of  an  open  surface  S,  and  let  S  be 
covered  with  a  network  of  curves  so  that  the  meshes  of  the  network 
are  nearly  plane,  then  we  can  choose  a  sense  of  description  of  the 
edge  of  any  meah,  and  a  corresponding  sense  for  the  normal  to  S  at 
any  point  within  the  mesh,  so  that  these  senses  are  related  like  the 
directions  of  rotation  and  translation  in  a  right-handed  screw.  TUs 
convention  fixes  the  sense  of  the  normal  (I,  m,  h)  at  anypmnt  on  S 
when  the  sense  of  description  of  j  b  chosen.  If  the  axes  of  c,  y,  i  are 
a  right-handed  system,  we  have  Stokes's  theorem  in  the  form 

where  the  intwal  on  the  left  is  taken  round  the  curve  J  in  the 
chosen  sense.  When  the  axes  are  left-handed,  we  may  either  reverse 
the  sense  of  f,  m,  11  and  maintain  the  formulai,  or  retain  the  sense  of 
/,  m,  n  and  change  the  sign  of  the  right-hand  member  of  the  equation. 
For  the  validity  of  the  toeorems  of  Green  and  Stokes  it  is  in  general 
necessary  that  the  fuEKtiona  involved  should  satisfy  certam  con- 
ditions of  continuity.  Fiw  example,  in  Green's  theorem  the  differ- 
ential coefficients  iifdx,  i^ldy,  df/di  must  be  continuous  witbii 
S  Further,  there  are  restrictions  upon  the  nature  of  the  curves  or 
surfaces  invcdved.  For  example.  Green's  theorem,  as  here  stated, 
applies  only  to  simply-connected  re^ons  oS  space.  The  comction 
for  multiply-coniKcted  ir^ona  is  important  in  several  i^iyWal 

54.  The  process  of  changing  the  variables  in  a  multiple  int^ral, 
such  as  a  surface  or  volume  integral,  is  divisible  into  two  stages.    It 
is  necessary  in  the  first  place  to  determine  the  differential    „ 
element  expressed  by  the  product  of  the  differentials  of  the    '**'"' *^ 
first  set  of  \-ariables  in  terms  of  the  diSerentials  of  the    r*~^ 


plo\Td  when  the  integral  in  terms  ol  the  new  variables  is 
evaluated  a$  a  repeated  integral.    The  fir^  part  o(  the  problem  b 
soK'ed  at  once  by  tbc  introductton  of  the  Jacobian.    If  the  variables 
of  one  set  are  denoted  by  xi.  xt, . . .,  x.,  and  those  of  the  other 
set  by  Ol,  Ml, ....  tu.  we  ha^v  the  rdatioa 


tofa...fe-j^ 


:iW 


ihniMt.. 
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OUTLINES] 

In  KBod  to  the  second  stage  of  the  process  the  limits  of  int^^tion 
mustce  determined  by  the  rule  that  the  integration  with  respect  to 
the  second  set  of  variables  is  to  be  taken  through  the  same  aomain 
as  the  integration  with  respect  to  the  first  set. 

For  example,  when  we  have  to  integrate  a  function_/Ci,  y)  over  the 
area  within  a  circle  given  by  3?+y~a',  and  we  introduc*  polar 
coordinatesso  that  x-rcosS,  ]>=r  sinff,  wefiad  thatr  is  the  value 
of  the  Jacol^an,  and  that  all  points  within  or  on  the  circle  are  given 
by  a^r^o,3T>A&o,  and  we  have 

If  we  have  to  integrate  over  the  area  of  a  rectai^lea^x&o,  fi^y^o, 
and  we  transform  to  polar  coordinates,  the  integral  becomes  the  sum 
<rf  two  integrals,  ae  follows : — 

J^<faJ*^C«,j)rfy-J^"'*"'<»l  I "'  '/{rcose,  T^mS)rdr 

/  (r  cose,  f  sin  S)rdr. 

\o  line  int^rals  and 


INFINITESIMAL  CALCULUS 


55.  A  few  additional   results 
multiple  int^rals  are  set  down  here. 

(i.)  Any  Bunple  integral  can  be  regaided  aa  a  line-integral  taken 
i^^  along  a  portion  of  the  axis  of  *,     When  a  change  of 

r~*  -^  variables  is  made,  the  limits  of  integration  with  respect 
"2*'*^  to  the  new  variable  must  be  such  that  the  domain  of 
^f~ig,  .  intention  is  the  same  as  before.  This  condition  may 
•  "^    ,      '^"'re  the  replacing  of  the  origioal  iat^rral  by  the  sum 

latfgrwlM.    ^f  ^^  jjj.  jj^j^  g^p^  integrals. 

(il.J  The  line  integral  of  a  perfect  differential  of  a  one-valued 
function,  taken  along  any  closed  cui 

(iii.)  the  area  wittii 
either  of  the  formulae 


n  any  plane  closed  c 


n  be  expressed  by 


fit'MoTfipds. 

where  r,  9  are  jtolar  coordinates,  and  *  is  the  perpendicular  drawn 
from  a  hxed  point  to  the  tangent.  Tne  integrals  are  to  be  under- 
stood as  tine  inti^^ls  taken  along  the  curve.  When  the  same 
int^ials  are  taken  between  Lmits  which  correspond  to  two  points 
of  the  curve,  in  the  sense  of  line  integrals  along  the  arc  between  the 
points,  they  represent  the  area  bounded  by  the  arc  and  the  terminal 
radii  vectores. 

(iv.)  The  volume  enclosed  by  a  surface  which  is  generated  by  the 
revolution  of  a  curve  about  the  axis  of  x  is  expressed  by  the  formula 

and  the  area  c^  the  surface  is  expressed  by  the  formula 

2r/yds, 
where  ds  is  the  differential  element  of  arc  of  the  curve.  When  the 
former  int^ral  is  taken  between  assigned  limits  it  represents  the 
volume  contained  between  the  surface  and  two  planes  wnich  cut  the 
axis  of  X  at  right  angles.  The  latter  integral  is  to  be  understood  as  a 
line  integral  taken  dong  the  curve,  and  it  represents  the  area  of  the 
portion  of  the  curved  surface  which  is  contained  between  two  planes 
at  right  angles  to  the  axis  of  x. 

(v.J  When  we  use  curvilinear  coordinates  J,  i)  which  are  conjugate 
functions  of  x,  y,  that  is  to  say  arc  such  that 

af/ax-Ar/ay  and  Siiay-Sujax, 
the  Jacobian  d({,  ii)/d(x,  y)  can  be  expressed  in  the  iotta 


©■+(©; 


a  number  of  equivalent  forms.   The  area  of  any  portion  of  the 
is  represented  by  the  double  integral 
//J-WWn. 
where  J  denotes  the  above  Jacobian,  and  the  integration  is  taken 


through  a  suitable  domain.    When  the  boundary 
of  curves  for  which  i^const.,  " 
simplest  way  of  evaluating  it 


=const.,  thcabc 


(vi.)  The  problem  of      rectifying"  a  p!ai 
length,  is  solved  by  evaluating  the  integral 


r  finding  il 


or,  in  polar  coordinates,  by  evaluating  the  integral 

In  both  cases  the  integrals  are  line  integrals  taken  along  the  curve. 

(vii.)  When  we  use  curvilinear  coordinates  f ,  ij  as  in  (v.)  above,  the 
length  of  any  portion  of  a  curve  { — const,  is  given  by  the  integral 

taken  between  appropriate  limits  for  i|.    There  is  a  similar  formula 


for  the  : 

(viii.)  The  a 
formula 


"fix,  y)  c 


by  the 


//i-+(li)'+(S'iW 

When  the  coordinates  of  the  points  of  a  surface  an 


551 

functions  of  two  parameters  u,  s,  the  area  is  expressed  by  the  formula 

When  the  surface  is  referred  to  three-dimensional  polar  coordinates 
''•  ^1  ^  given  by  the  equations 


and  the 


,s*.y  = 


The  surface  integral  of  a  function  of  (0,  0)  over  the  surface  of  a  qihere 
r  •const,  can  be  expressed  in  the  form 

/'j'WJ"'F(e,«)r'sinflie. 

In  every  case  the  domain  of  integration  must  be  chosen  bo  as  to 
include  the  whole  surface. 

(ix.)  In  three-dimensional  polar  coordinates  the  Jacobian 

The  v<Jume  integral  of  a  function  F  <j,  8,  4,)  through  the  volume  of  a 

r^dr  r"d«r'F(r,  B,  *)r»Bin  9d9. 

(x.)  Integratione  of  rational  functions  through  the  volume  of  an 
ellipsoid  :^la*+y*ll^+^li?  =  i  are  often  effected  by  means  ot  a 
general  theorem  due  to  Lejeune  Dirichlet  {1839),  which  is  as  follows: 
when  the  domain  of  integration  is  that  given  by  the  inequality 

©-+©"■+■■■+(§)•-'■■ 

where  the  a's  and  a's  are  positive,  the  value  of  the  integral 
// . . .  Xiiif-'.  xTT* . . .  dxidxt . . . 

"i--r(i+^+^H-...) 

If,  however,  the  object  aimed  at  is  an  integration  through  the  volume 
of  an  elli^id  it  is  umpter  to  reduce  the  domain  of  mt^ration  to 
that  within  a  sphere  of  radius  unity  by  the  transformation  x  =  a£, 
y^bii,  E  =  cr.  and  then  to  perform  the  integration  through  the 
sphere  by  transforming  to  polar  coordinates  as  m  (ix). 

56.  Methods  of  approximate  integration  began  to  be  devised  very 
early.  Kepler's  practical  measurement  of  the  focal  sectors  !-___», 
of  ellipses  (1609)  was  an  approximate  integration,  as  also  ^^^__j 
was  the  method  for  the  quadrature  of  the  hyperbola  f^ven  Michmai- 
by  James  Gregory  in  the  appendix  to  his  Exerciialiones  .  , 
geomelrtcae  {t^8).  In  Newton's  Methodus  difftrentiaUs  ^L!^L- 
(171 1)  the  subject  was  taken  up  systematically.  Newton's  •**"""* 
object  was  to  effect  the  approximate  quadrature  of  a  given  curve  by 
making  a  curve  of  the  type 

j=a>4-oiJ:+iW*+-..  +iwe" 
pass  through  the  vertices  of  (n-|-i)  equidistant  ordinates  of  the  given 


approximation  to  the  area  of  the  given  curve.  In  1743  Thomas 
Simpson  in  his  Mathemaikai  Dissertations  published  a  v^y  con- 
venient rule,  obtained  by  takii^  the  vertices  of  three  consecutive 
equidistant  ordinates  to  be  points  on  the  same  parabola.  The  distance 
between  the  extreme  ordinates  corresponding  to  the  abscissae  x^a 
and  x  —  h  is  divided  into  unequal  s^ments  by  ordinatesyi,  yt, .. .  yin-i, 
and  the  extreme  ordinates  are  denoted  by  vo,  yj,.  The  vertices  of 
the  ordinates  Vo,  Vi,  yi  lie  on  a  parabola  with  its  axis  parallel  to  the 
axis  of  y,  so  do  the  vertices  of  the  ordinates  yt,  yt,  yt,  and  so  on. 
The  area  is  expressed  approximately  by  the  formula 

|(>-o)/6»|[>+)i.+s0i+y,+  ...+jWi)+4&.+J.+ ■■.+»«)], 
which  is  known  as  Simpson's  rule.  Since  all  ^mple  integrals  can  be 
represented  as  areas  such  rules  are  applicable  to  approximate  in- 
tegration in  general.  For  the  recent  developments  reference  may  be 
made  to  the  article  by  A.  Voss  in  Bncy.  d.  Maih.  Wiss.,  Bd.  II.,  A.  a 
(1899),  and  to  a  monograph  by  B.  P.  Moors,  VaUur  approximaiite 
d'une  inUgroie  difinie  (Pans,  1905).  _ 

Many  instruments  have  been  devised  for  registerit^  mechanically 
the  areas  of  closed  curves  and  the  values  of  integrals.  The  best 
known  are  perhaps  the  "  planimeter  "  of  J.  Amsler  (1S54)  and  the 
"  integraph  "  of  Abdank-Abakanowicz  (18B3). 

Bibliography. — For  historical  questionsrelatingto  the  subject  th 
chief  authority  is  M.  Cantor,  Geschichie  d.  Maihtmalik  (3  Bde., 
Leipzig,  1894-1901).  For  particular  matters,  or  special  periods,  the 
following  may  be  mentioned:  M.  G.  Zeuthen,  Gtschichie  d.  Math. 
im  AUerlum  u.  MitUlaUer  (Copenhagen,  1896)  and  Gesck.  d.  Maik. 
im  XVI.  u.  XVII.  Jakrkundert  (Leipzig,  1903);  S.  Horsley,  Isaaei 
Newtoni  opera  quae  exslaiU  omnia  (5  vols.,  London,  1779-1785); 
C.  I.  Gerhardt,  Leibnitens  maik.  Schriflen  (7  Bde.,  Leipzig,  1849- 
1863);  Joh.  Bernoulli,  Opera  omnia  {4  Bde.,  Lausanne  and  Geneva, 
174a).    Other  writings  of  importance  in  the  history  of  the  subject 
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INFINITIVE— INFLUENZA 


Htm  I  ilM  in  th«-  nmrit  M  tlw  sftklc.  A  lift  of  mntm  of  the  more 
\in\i>itt*»t  tn-Hf'toPn  im  thf.  diSirtrM'ml  anil  inti^a)  calculit*  u  ap- 
(jcwWI.  'Ilu-lirt  haanff  iffcUinai'tnafff/ml^ili^cfwrM:  in  fonumlar, 
ncni  Iff  ifiA  rnj^ii  Ufikit  in  which  lh«  M>lij»:t  i«  i^Mrntol  in  an 
vl^iwrtiarf  way  f'rr  lo^iniuT*  'rr  e.nttiturt*  Af.  omitw<i,— L,  Eulcr. 
InttittttHiW  uikidi  dijf'rtnUaHt  IVi^Tiitt.,  17$))  and  JnttHtOumei 
mli.uU  inlf.gridii  (x  Bile,,  f'i-fjv;p,,  I7iy>-i77")i  J-  L.  Lagrange. 
/j'iWBi  *uf  /«  »iAM/  det  JimcUont  I  fun*,  liniti,  O^tvrei,  t.  sj,  and 
'I hfiirif  lift  Jmi.Uimi  amilyii'iur.i  it'ari*.  1797.  andcd,,  i»i3,  (EmrtM. 
I,  )».ji  S.  f'.  f^r'/t*.  7Wri«  lb  cnlcddif.  et  de  caUul  tnt.  (3  U.. 
I'lirU,  iHiA  iHi-i),  I'hi-f  havf  Im-ch  numeriu*  laUT  cditujn*:a 
irHM'ialf'iIi  hy  Jlrrwliel,  f'tiu'nk  and  llaUjaKC  of  an  alilircriatcd 
mllii'in  lit  IjwT'fl*'*  Iniillw!  wa*  iiiiNi*h'''l  at  Cambridse  in  1816. 
(i,  t'liu'ik,  I'MmplMi  0}  thii  Ikfftrential  and  InUpal  CaktUtii 
«  uml-Mtf.  iHjin;  A,  L.  Cauchy,  Kitumi  dei  Itiont  .  . .  lur  le 
fiikut  inJlniUtinuUi  ffurio,  iKit;,  ami  l^coni  lur  le  caUtd  diffirtnliel 
(I'Bflii,  iH2>r,<}'Mvrrf.i^T.a.i.lv.);V.  Mituiint. JIimdbti£hd:iHff.  -■ 
Jnl.  Hrrhnunt  (flrrlin,  1H36);  K.  Mmano,  i*{DiM  «f  fa  cakiUd 


n.  I'rl'tt,  7Va(/^«(  o»  th*  Jtifinileiimal  CalciUiu(2  vuU..  Oxford,  1854), 
iiiini''r>tuit  laitT  Mliltin*;  IJ.  Illrrcn*  lie  llaan,  TabUi  d'tnlipaiei 
Afflnifi  [Amalcrdiim,  [HJH);  M.  Sirucmann,  Crurtdriii  d.  Din. 
Inl.HfihnuHi  (a  \iM.,  Hannvnr,  iSAi)  numcroux  later  cditii 

1.  Iti-rirMtid,  TmiU  dt  caU     "'     ■  '  '    ' "'       " 

V  A.  Srrfi-r,  Court  dtcnlr.d\ 

licriiiBn  pidtlun   tiy    Harni . 

Iiy   li'iiilmnnn,    iN'jA. 


)  hy  llurniii-k,  \.f\\tz\a,   iH^-iHSO,  later  Gc 

,    .  jlilmann,    iHyft.   nnti   SchHTirii,!  1906,1  incomplei 

II,  Vyilljjimiuin,  TrmlUiianthemff.  Calc.  (IJublin.  i»73),anA  Trea 


i!, 


Ilrtl.i  (',  Ilt<rml[i>,  Cauri  d'analym  (I'arli,  ifJ73);  O.  SchlOmilcli, 
t'imp»ndium  i,  kaherrn  Anahiii  (3  llile.,  I^inxlv,  1S74)  numcroua 
ImiT  filliliiiin:  I.  'I'homni',  RirUHlunt  in  d,  Tliearie  d.  bettimmttn 
tnlPtrulf  (Malic.  llTS)!  K.  I.l[)whilK,  Ukrbwh  d.  Anaiytis  (3  Diic, 

'li.mi,  IH77,  iHHd):  A,  " '     "'- ■- -*  "'"   -■    "^  ■    "    '■■   ■■ 

\i.Aii*\il,  IHHJ,  Knif,  I: 

iHti-ilHHt  in  d.  nUT. 

.  Caiiiiii'  d 

anil  S'lirp 

r,  (ilr.  (I. 

niff.  Dtiii  i 

lilt  d'aniih 

ff.'  H.  Inf. 

,, - mri  d'nttiili..  ,  ,,  _     

VwrlMHHii'H  <l.  <f.  t^^fi*  «■  *\'*l'"J'**  *■  vitlfiicluH  tnteiralt  {Leipiia, 


iliiiin,  1177,  iHHii);  A,  Hurniii'k,  Kirmrnti  d.  Diff.-H.  /nl.-Rechnum 
"  '-  *\)t,  iHHj,  Knit,  IruiiK,  liy  (  uiliriirt,  Lundiin,  itkjt);  M.  I'sich, 
I'fHHf  iH  d.  Piff.-u.  Inl.-NfclinHtit  {I.Hiwia,  1HM3);  (k-nocchi 
mm  I'liiiiii,  Caiiiiln  diffrrnntiaJg  (Turin,  1HH4,  fierman  edition  by 
Hiihliiiaiin  anil  Sliriiii,  I.i'liulu,  iHijN    iHwh  II.  Uiurcnt,  Traili 

ii*Mttd,,lu^M   tt  9t        iit^wl.^     lUkla     lUjtiS,    T      ir.l -,1o      9I.^...J««.    T^^^ll^^ 


(irn'iihlll,  /)(f,  md  Int.  Cole,  (l.onclun,  iKtil^,  and  cd.,  1891);  t. 
rii'rtnt,  frmli d'wahf*  (j  II.,  riiri»,  iHyi-iMyfi);  0.  Stoli,  Grund- 
i«t*  rf-  t'iff-'  »■  tttl.-Kiiihnvni  t\  Mv.,  I.i'liizia;,  iSyj-itJgg);  C. 
Jiinlitn,  I'lmri  d'nttnlyn*  (y  11.,  PhHb,  iHi^^-itttjli};  L.  Kroncckcr, 


lu>J'  matnttrrHuvfnv  \j  iL«,  I'Hrin,  lyu^" 

IW>3ll  C-J,  (Ir  In  VitllAf  I'liiiimm,  Cuuri  d'amUysi  ii^nilisimoU  (3 
It.,  I.iiuvnin  itild  Park  IiXi.V  lu«h) :  A.  K.  11,  Love,  EUmmlt  of  Iht 
i>(/f.  itNif  /Ml.  Ciii.'.  (I  nmbrldur,  ii)<«));  W,  II.  Younu,  Tin  Funda- 
tM<<HJuJ  Th<nir»m>  of  ik*  Pifi,  (  uif.  (I'limbridnf,  igio).  A  r^numi  of 
lite  inOiiiii'itlmiil  t'uli'iiliiitiiiLtlvrn  In  the  nrtU-lm  "DiR.-u.  Inc-Rrch- 
iHiiiil "  by  A,  Vow,  nml  "  ilt-i<tlinmt«>  intrtrrnle  "  hy  Ci.  Brunrl  in 
Ka.v.  rf.  m,tlk.  IfMt.  (Hdp.  11.  A.  S.  ami  ii.  A.  3,  Uipiig,  1899,  igoo). 
Mrtitv  t|iir.iiini»  111  iiHiti'ljilf  arc  ilismiwMl  rxhmiix iwly  liy  K.  W. 
HiOimxi,  J'A*  Ttumry  «t  FumlMnt  of  a  Unit  Vur^Mi>  (rnmbridsCi 
l«*»7l.  (A.  E.  H.L.) 

INVINtTIVB,  K  form  ot  the  verb,  property  «  noun  with  verbal 
(uiti'tioita,  but  uaunlly  lakrn  aa  a  mutxl  (see  Ghauuar).  The 
l-atlu  ttrninmHrtniiii  iinw  ll  the  nume  of  iaJtHiliu  or  infimVinu 
MiifM-T,  i.t.  tmlrlintle,  unlimiletl  moot!,  u  not  having  definite 
|)eTMiiia  or  numbers. 

INFLKXION  (fr.im  l.«t.  inHnim.  to  bend),  the  action  of 
bemliny  Invrnnls,  ur  lurninR  tuwanU  tMU-arlf,  or  the  condition 
tit  Wwvt  IxMit  w  vun'etl.  In  oplK-a.  (he  (trm  "  inllexion  "  was 
Mw\l  by  NewttMi  (*ir  what  ia  now  km^wn  a*  "  diAntction  of  light  " 
l^rV  V'nr  tni1c\ii.)n  In  geometry  see  Ovrvb,  Inflexion  when 
UMsl  \it  the  wife,  in  iiiicakin)!  or  sinking,  indicates  a  change  tn 
(one,  nilch  w  e\im'jisiiw.  In  ftrttmnutr  w*"*  intlexiun indicates 
the  clwuge*  which  a  w^^^^  underfioev  lu  btins  It  into  correct 
(\'Uliiuw  with  (he  mher  wni\l$  with  which  it  i»  use*).  In  English 
gi^inutiar  lumu*,  (VMUwuns.  ailjixiivcs  tin  their  dcgrws  of 
\\»««|vinM»n*.  verlw  and  advetlvi  are  iniWled.  Some  gram- 
maii.ius.  hvi^i^x-eT,  regar\)  (he  intViiiuts  Mt'  adverbs  more  a$  an 
actual  change  in  \n*t\l  (Mrmaiivm, 

INPLUKMCB  kl  ate  I  at.  t« -...^.V.i,  trvMU  <>***»■*■,  to  ll«w  in^, 
«  w\«\l  wIkvjk'  |tiinci|<al  Wvxktn  meaning  is  that  iW"  iwwer,  rt»ntrol 
w  activ«  altwiing  others,  e\etvi»«\t  eiihw  c»wrtl>*  or  without 


visible  meatu  or  direct  pfay^cal  agency.  It  is  oat  ot  tkaae 
numerous  terms  of  astrology  (g.v.)  which  have  established 
tiientsclves  in  current  language.  From  the  stars  was  sumioeed 
to  flow  an  ethereal  stream  which  affected  the  course  of  events 
on  the  earth  and  the  fortunes  and  characters  of  men.  For  the 
law  as  to  "  undue  influence  "  see  Contkact. 

INFIUEHZA  (syn.  "  grip,"  la  grippe),  a  term  applied  to  an 
infectious  febrile  disorder  due  to  a  q>ecific  baciUus,  characterized 
specially  by  catarrh  of  the  respiratory  passages  aad  alimentary 
canal,  and  occurring  mostly  aa  an  epidemic,  l^e  Italians  in 
the  i7thcenturyascril>edit  totheinfluecceofthestars.andheDce 
the  name  "  influenza."  The  French  name  grippe  came  into 
use  in  1743,  and  those  of  petite  paste  and  petit  courier  in  1762, 
while  gtntral  became  another  synonym  in  17S0.  Apparently 
the  scourge  was  common;  in  1403  and  1557  the  sittings  of  the 
Paris  law  courts  had  to  be  suspended  through  it,  and  in  1427 
sermons  had  to  be  abandoned  through  the  coughing  and  sneezing; 
in  1510  masses  could  not  be  sung.  Epidemics  occurred  in  1580, 
1676,  1703,  1733  and  1737,  and  their  cessation  was  supposed 
to  be  connected  with  earthquakes  and  volcanic  eruptions. 

The  disease  is  referred  to  in  the  works  of  the  ancient  physicians, 
and  accurate  descriptions  of  it  have  been  given  by  medical 
writers  during  the  last  three  centuries.  These  various  accoiuta 
agree  substantially  in  their  narration  of  the  phenomena  and 
course  of  the  disease,  and  influenza  has  in  all  times  been  regarded 
as  fulfilling  all  the  conditions  of  an  epidemic  in  its  sudden 
invasion,  and  rapid  and  extensive  spread.  Among  the  chief 
epidemics  were  those  of  1762,  1783,  1787,  1803,  1833,  1837  and 
1847.  It  appeared  in  fleets  at  sea  away  from  all  communication 
with  land,  and  to  such  an  extent  as  to  disable  them  temporarily 
for  service.  This  happened  in  1782  in  the  case  of  the  squadron 
of  Admiral  Richard  Kempenfelt  (1718-1782),  which  had  to 
return  to  England  from  the  coast  of  Fiance  in  consequence  of 
influenza  attacking  his  crews. 

Like  cholera  and  plague,  influenza  reappeared  in  the  last 
quarter  of  the  19th  century,  after  an  interval  of  many  years, 
in  epidemic  or  rather  pandemic  form.  After  the  year  1848,  in 
which  7963  deaths  were  directly  attributed  toinfluenzain England 
and  Wales,  the  disease  continued  prevalent  until  i860,  with 
distinct  but  minor  epidemic  exacerbations  in  1851,  1855  and 
1858;  during  the  next  decade  the  mortality  dropped  rapidly 
though  not  steadily,  and  the  diminution  continued  down  to  the 
year  i88q,  in  which  only  55  deaths  were  ascribed  to  this  cause. 
It  is  not  clear  whether  the  disease  ever  disappears  wholly, 
and  the  deaths  registered  in  1889  are  the  lowest  recorded  in 
any  year  since  the  registrar-general's  returns  began.  Occasionally 
local  outbreaks  of  illness  resembling  epidemic  influenza  have  been 
observed  during  the  period  of  abeyance,  as  in  Norfolk  in  1878 
and  in  Yorkshire  in  1887;  but  whether  such  outbreaks  and  the 
so-called  "sporadic"  cases  are  nosologically  identical  witb 
epidemic  influenza  is  open  to  doubt.  The  relation  seems  rather 
to  be  similar  to  that  between  Asiatic  cholera  and  "  cholera 
nostras."  Individual  cases  may  be  indistinguishable,  but  as  a 
factor  in  the  public  health  the  difference  between  sporadic  and 
epidemic  influenza  is  as  great  and  unmistakable  as  that  between 
the  two  forms  of  cholera.  This  fact,  which  had  been  forgotten 
by  some  since  1847  and  never  learnt  by  others,  was  brought 
home  forcibly  to  all  by  the  visitation  of  1889. 

.\ccording  to  the  exhaustive  report  drawn  up  by  Dr  H. 
Franklin  Pareons  for  the  Local  Government  Board,  the  earliest 
appearances  were  observed  in  May  i88g.  and  three  localities 
arc  mentioned  as  afiected  at  the  same  time,  all  widely  sq>arated 
from  each  othei^namely.  Bokhara  in  Central  Asia.,  Athabasca 
in  the  north-west  Territories  of  Canada  and  Greenlaod.  About 
the  middle  of  October  it  was  reported  at  Tomsk  in  Siberia,  and 
by  the  end  of  the  month  at  St  Petersburg.  During  November 
Russia  became  generally  affected,  and  cases  wwe  noticed  in 
Paris.  Berlin.  Vienna.  London  and  Jamaica  {?).  In  Defxmber 
epidemic  iniluenia  became  established  o\-er  the  whole  of  Europe, 
along  the  Mediterranean,  in  £g>pt  and  over  a  large  area  in 
the  I'niied  States.  It  appeared  in  several  towns  in  EJi^aad, 
beginning    with    IH>rtsinouth.    but    did    not  become  | 
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^demic  until  the  commencement  of  the  new  year.  In  London 
the  full  onset  of  unmistakable  influenza  dated  fiom  the  ist  of 
Januaiy  iSgo.  Everywhere  it  seems  to  have  exhibited  the  same 
explosive  character  when  once  fully  established.  In  St  Petersburg, 
out  of  a  government  staS  of  360  men,  azo  were  taken  ill  in  one 
night,  the  15th  of  November.  During  Januaiy  1890  theepidemic 
reached  its  height  in  London,  and  appeared  in  a  large  number 
of  towns  throughout  the  British  Islands,  though  it  was  less 
prevalent  in  the  north  and  north-west  than  in  the  south.  January 
witnessed  a  great  extension  of  the  disease  in  Germany,  Holland, 
Switzerland,  Austria-Hungary,  Italy,  Spain  and  Portugal; 
but  in  Russia,  Scandinavia  and  France  it  was  already  declining. 
The  period  of  greatest  activity  in  Europe  was  the  latter  half 
of  Dec^nber  and  the  earlier  half  of  January,  with  the  change 
of  the  year  for  a  central  point.  Other  parts  of  the  worid  aSected 
in  January  1890  were  Cape  Town,  Canada,  the  United  States 
generally,  Algiers,  Tunis,  Cairo,  Corsica,  Sardinia,  Sicily, 
Honolulu,  Mexico,  the  West  Indies  and  Montevideo.  In 
February  the  provincial  towns  of  England  were  most  severely 
affected,  the  death-rate  risiiig  to  37-4,  but  in  London  it  fell 
frc»n  aS'i  to  ai'i,  and  for  Europe  generally  the  back  of  the 
qNdemic  was  broken.  At  the  same  time,  however,  it  appeared  in 
Ceylon,  Fenang,  Japan,  Hong  Kong  and  India;  also  in  West 
Africa,  attacking  Sierra  Leone,  and  Gambia  in  the  middle  of 
the  month;  and  finally  in  the  west,  where  Newfoundland  and 
Buenos  Aires  were  invaded.  In  March  influenza  became  widely 
epidemic  in  India,  particularly  in  Bengal  and  Bombay,  and  made 
its  appearance  in  Australia  and  New  Zealand.  In  April  and 
May  it  was  epidemic  all  over  Australasia,  in  Central  America, 
Brazil,  Peru,  Arabia  and  Burma.  Diiring  the  summer  and 
autumn  it  reached  a  number  of  isolated  islands,  such  as  Iceland, 
St  Helena,  Mauritius  and  Reunion.  Towards  the  dose  of  the 
year  it  was  reported  from  Yunnan  in  the  interior  of  China, 
from  the  Shirfi  Highlands  in  Central  Africa,  Sboa  in  Abyssinia, 
and  Gilgit  in  Kashmir.  In  the  course  of  fifteen  months,  beginning 
with  its  undoubted  a[q>earance  in  Siberia  in  October  i88q,  it 
had  traversed  the  entire  globe. 

The  localities  attacked  by  influenza  in  1889-1890  appear  in 
no  case  to  have  suffered  severely  lor  nwre  than  a  month  or  six 
weeks.  Thus  in  Europe  and  North  America  generally  the  visita- 
tion had  come  to  an  end  in  the  first  quarter  of  1890.  The  earliest 
signs  of  an  epidemic  revival  on  a  large  scale  occurred  in  March 
1891,  in  the  United  States  and  the  north  of  England.  It  was 
retorted  from  Chicago  and  other  large  towns  in  the  central 
states,  whence  it  quread  eastwards,  reaching  New  York  about 
the  end  of  March.  In  England  it  began  in  the  Yorkshire  towns, 
particularly  in  Hull,  and  also  independently  in  South  Wales. 
In  London  influenza  became  epidemic  for  the  second  time  about 
the  end  of  April,  and  soon  afterwards  was  widely  distributed 
in  England  and  Wales.  The  large  towns  in  the  north,  together 
with  London  and  Wales,  suSered  much  more  heavily  in  mortality 
than  in  the  previons  attack,  but  the  south-west  of  England, 
Scotland  and  Ireland  escaped  with  comparatively  little  sickness. 
The  same  may  be  said  of  the  European  continent  generally, 
except  parts  of  Russia,  Scandinavia  and  perhaps  the  north 
of  Germany.  This  second  epidemic  coincided  with  the  spring 
and  early  summer;  it  bad  subsided  in  London  by  the  end  of 
June.  The  experience  of  Sheffield  is  interesting.  In  1890  the 
attack,  contrary  to  general  experience,  had  been  undecided, 
lingering  and  mild;  in  rSgr  it  was  very  sudden  and  extremely 
severe,  the  death-rate  rising  to  734  during  the  month  of  April, 
and  subsiding  with  equal  rapidity.  During  the  third  quarter  of 
the  year,  while  Europe  was  free,  the  antipodes  had  their  second 
attack,  which  was  more  severe  than  the  first.  As  in  England, 
it  reversed  the  previous  order  of  things,  beginning  in  the  provinces 
and  spreading  thence  to  the  capital  towns.  The  last  quarter 
of  the  year  was  signalized  by  another  recrudescence  in  Europe, 
whidi  reached  its  height  during  the  winter.  All  parts,  including 
Great  Britain,  were  severely  affected.  In  England  those  parts 
which  had  borne  the  brunt  of  the  epidemic  in  the  early  part  of 
the  year  escaped.  In  fact,  these  two  revivals  may  be  r^arded 
as  one,  temporarily  interrupted  by  the  summer  quarter. 


The  recrudescence  at  the  end  of  1891  lasted  through  mid- winter, 
and  in  many  places,  notably  in  London,  it  only  reached  its  height 
in  January  1892,  subsiding  slowly  and  irregularly  in  February 
and  March.  Brighton  suffered  with  excepdonal  severity.  The 
continent  of  Europe  seems  to  have  been  similarly  affected. 
In  Italy  the  notifications  of  influenza  were  as  follow:  1891 — 
January  to  October,  o;  November,  30;  December,  6461; 
189a — ^January,  84,543;  February,  SS.SS^;  March,  38,046; 
April,  7962;  May,  1468;  June,  223.  Other  parts  of  the  world 
aSected  were  the  West  Indies,  Tunis,  Egypt,  Sudan,  Cape  Town, 
Teheran,  Tongking  and  China.  In  August  1893  influenza 
was  reported  from  Peru,  and  later  in  the  year  from  various 
places  in  Europe. 

A  fourth  recrudescence,  but  of  a  milder  character,  occurred 
in  Great  Britain  in  the  spring  of  1893,  and  a  fifth  in  the  following 
winter,  but  the  year  1894  waS  freer  from  influenza  than  any  since 
i8go.  In  189s  another  extensive  epidemic  took  place.  In  1896 
influenza  seemed  to  have  spent  its  strength,  but  there  was  as 
increased  prevalence  of  the  disease  in  1897,  which  was  repeated 
on  a  larger  scale  in  1898,  and  again  in  1899,  when  13,417  deaths 
were  recorded  in  England  and  Wales.  This  was  the  highest 
death-rate  since  1893.  After  this  the  death-rate  declined  to 
half  that  amount  and  remained  there  with  the  slight  upward 
variations  until  1907,  in  which  the  total  death-rate  was  9357. 
The  experience  of  other  countries  has  been  very  similar;  thqr 
have  all  been  subjected  to  periodical  revivals  of  epidemic 
influenza  at  irregular  intervals  and  of  varying  intensity  since  its 
reappearance  in  1889,  but  there  has  been  a  general  though  not 
a  steady  decline  in  its  activity  and  potency.  Its  behaviour 
is,  in  short,  quite  in  keeping  with  the  experience  of  1847-1860, 
though  the  later  visitation  appears  to  have  been  more  violent 
and  more  fatal  than  the  former.  Its  diffusion  was  also  more 
rapid  and  probably  more  extensive. 

The  foregoing  general  summary  may  be  supplemented  by 
some  further  det^s  of  the  incidence  in  Great  Britain.  The 
number  of  deaths  directly  attributed  to  influenza,  and  the  death* 
rates  per  million  in  each  year  in  England  and  Wales,  are  as 
follow: — 


Year. 

Deaths. 

Death-rates 
per  million. 

Year. 

Deaths. 

Death-rates 
per  million. 

1890 

,J:S? 

"57 

1899 

ia,4i7 

389 

1900 

16.345 

504 

IS9! 

1901 

5,666 

174 

i«93 

9,669 

1903 

1894 

220 

6,332 

\U 

■89s 

434 

1904 

5,694 

123 

1897 

196 

1906 

6,310 

>«3 

I89« 

10,405 

33i 

1907 

9,257 

It  is  interesting  to  compare  these  figures  with  the  corres[M>nding 
ones  for  the  previous  visitation  r — 


Year. 

Deaths. 

Death-rates 
per  million. 

Year. 

Deaths. 

per  million. 

1 851 

4,881 

1.380 
3,153 

130 

185a 
1853 
1854 

1855 

1,061 

3,568 

76 

193 

The  two  sets  of  figures  are  not  strictly  comparable,  because, 
during  the  first  period,  notification  of  the  cause  of  death  was  not 
compulsory;  but  it  seems  clear  that  the  later  wave  was  much 
the  more  deadly.  The  average  annual  death-rate  for  the  nine 
years  is  310  in  Uie  one  case  against  163  in  the  other,  or  as  nearly 
as  possible  double.  In  both  epidemic  periods  the  second  year 
was  far  more  fatal  than  the  first,  and  in  both  a  marked  revival 
took  place  in  the  ninth  year;  in  both  also  an  intermediate 
recrudescence  occurred,  in  the  fifth  year  in  one  case,  in  the  sixth 
in  the  other.  The  chief  point  of  difference  is  the  sudden  and 
marked  drop  in  1849-1850,  against  a  persistent  Bigh  mortality 
in  1893-1893,  espedally  in  1893,  whidi  was  nearly  as  fatal  as 
1891. 
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To  make  the  rignificance  of  these  epidemic  figures  clear,  it 
should  be  added  that  In  the  intervening  peiiod  i36i-i88g  the 
average  annual  death-rate  from  influenza  waa  only  fifteen,  and 
In  the  ten  yean  Immediately  preceding  the  1890  outbreak  it 
waa  only  three.  Moreover,  in  epidemic  influenza,  the  mortality 
directly  attributed  to  that  diseaae  ia  only  a  fraction  of  that  actually 
caused  by  it.  For  instance,  in  Januaiy  1890  the  deaths  from 
Influenza  tn  London  were  304,  while  the  excess  of  deaths  from 
respiratory  diseases  was  1454  and  from  all  causes  1958  above 
the  average. 

We  have  seen  above  that  the  mortality  was  far  greater  in  the 
second  epidemic  year  than  in  the  first,  and  this  applies  to  all 
parts  of  England,  and  to  rural  as  well  as  to  urban  communities, 
H  the  following  table  shows: — 

Deaths  from  Tnfiitema. 


London  

14  (irealTownsover 80,000 population  . 
35  Towns  bet  ween  >o,ooo  and  80,000 
a  1  Towns  between  10,000  and  30,000 

60  Towns  under  10,000 

es  Rural  Saniury  Districts    ,     .     .     . 


1890. 


i8gi. 


S41 


In  spite  of  these  figures,  it  appears  that  the  1S90  attack, 
which  was  tn  general  much  more  sudden  in  its  onset  than  that 
of  iSqi,  also  caused  a  great  deal  more  sickness.  More  people 
were  "  down  with  Influenaa,"  though  fewer  died.  For  instance, 
the  number  of  persons  treated  at  the  Middlesex  Hospital  in 
the  two  months'  winter  epidemic  of  iSgo  was  1379;  in  the  far 
more  fatal  three  months' spring  epidemic  of  1891  it  was  only  726. 
One  explanation  of  this  discrepancy  between  the  incidence  of 
aickness  and  mortality  is  that  in  the  second  attack,  which  was 
more  protracted  and  more  insidious,  the  stress  of  the  disease  fell 
more  upon  the  lungs.  Another  is  that  Its  comparative  mildness, 
combined  with  the  time  of  year,  in  itself  proved  dangerous, 
because  it  tempted  people  to  disregard  the  illness,  whereas  in 
the  drst  epidemic  they  were  too  ill  to  resist.  On  the  whole, 
rural  districts  showed  a  higher  death-rate  than  towns,  and  small 
townia  higher  one  than  large  ones  in  both  years.  This  is  explained 
by  the  age  distribution  in  such  localities;  influenza  being  particu- 
larly fatal  to  aged  people,  though  no  age  b  exempt.  Certain 
counties  were  much  more  severely  affected  than  others.  The 
eastern  counties,  namely,  Essex,  SuSotk  and  Norfolk,  tc^ther 
with  Hampshire  and  one  or  two  others,  escaped  lightly  in  both 
years;  the  western  counties,  namely,  North  and  South  Wales, 
with  the  adjoining  counties  of  Monmouth,  Hereford  and  Shrop- 
shire, suffered  heavily  In  both  years. 

It  will  be  convenient  to  discuss  seriaHm  the  various  points  of 
interest  on  which  tight  has  been  thrown  by  the  experience 
described  above. 

The  bacteriology  of  influenia  is  discussed  in  the  aitide  on 
pARASmc  DtSKASKS,  The  disease  is  crften  caUed  "  Russian  " 
Influcnia,  and  its  ori^  in  iSSq  suggests  that  the  name  may  have 
aome  foundation  in  fact.  A  writer,  who  saw  the  epidemic 
break  out  in  Bokhara,  is  quoted  by  him  to  the  flawing  effect  ^~ 
"  The  summer  o(  i!l88  was  exceptionally  hot  and  dry,  and  was 
foUowvd  by  a  bittcrtj'  cold  winter  and  a  rainy  spring.  TTie  dried- 
up  <^rth  was  full  <^  cracks  and  holes  from  drou^t  and  sub- 
sequent frwt,  so  that  the  spring  rains  formed  ponds  in  these 
hotes.  inundated  t  he  new  railway  cuttings,  and  turned  the  country 
into  a  pwfwt  marsh.  When  the  hot  weather  set  in  the  water 
|ta^'«  oil  poisonous  exhalations,  rendering  malaria  Keocial." 
t.1n  atrount  of  the  se\'«re  winter,  the  people  were  enfeebled  from 
fack  of  nourishment,  and  «itcn  influoua  bnte  out  suddenly 
they  di<\l  in  larpp  numbers.  Europeans  w«e  very  se\-erely 
oAtMictl.  Russi;u)s.huiT>-inghome.caniedtfaedisea9ew«stwards, 
and  caravans  (vtiiaUnj:  eastwards  took  it  into  Siberia,  There  is 
a  $lrikin|t  similarity  in  the  conditions  dtscribed  to  those  obsen,-ed 
in  oonneiiiw  wiih  outbreaks  of  oth^  diseases,  paniculad)- 
UT**^'**  fe^T^an^^  diphtheria,  which  ha\-e  oc\-urred  on  the  super- 
wnitoa  ot  heaw  rain  alter  a  dn-  period,  causing  cracks  and 
fissures  in  the  earth.    As^umii^  the  existence  of  a  li\-ing  poison 


in  the  ground,  we  can  easily  understand  that  under  certain 
conditions,  such  as  an  exceptionally  dry  season,  it  may  develt^ 
exceptional  properties  and  then  be  driven  out  by  the  subsequent 
rains,  causing  a  violent  outbreak  of  illness.  Some  such  explana- 
tion is  required  to  account  for  the  periodical  occurrence  of 
epidemic  and  pandemic  diffusions  starting  from  on  endemic 
centre.  We  may  suppose  that  a  micro-organism  of  peculiar 
robustness  and  virulence  is  bred  and  brought  into  activity  by 
a  combination  of  favourable  conditions,  and  is  then  disseminated 
more  or  less  widely  according  to  its  "  staying  power,"  by  human 
agency.  Whether  central  Asia  is  an  endemic  centre  far  influenza 
or  not  there  is  no  evidence,  but  the  disease  seems  to  be  more 
often  prevalent  In  the  Russian  Empire  than  elsewhere.  Ex- 
tensive outbreaks  occurred  there  in  x886  and  1S87,  and  it  is 
certain  that  the  1889  wave  was  active  in  Siberia  at  an  earlier 
date  than  in  Europe,  and  that  it  moved  eastwards.  The  hypo- 
thesis that  it  originated  in  China  is  unsupported  by  evid^ce. 
But  whatever  may  be  the  truth  with  regard  to  origin,  the  dis- 
semination of  influenza  by  human  agency  must  be  held  to  be 
proved.  This  is  the  most  important  addition  to  our  knowledge 
of  the  subject  contributed  by  recent  research.  The  upshot  of 
the  inquiry  by  Dr  Parsons  was  to  negative  all  theories  of  atmo- 
spheric influence,  and  to  establish  the  conclusion  that  the  disease 
was  "  propagated  mainly,  perhaps  entirely,  by  human  inter- 
course." 

He  found  that  it  prevailed  independently  of  climate,  season  and 
weather;  that  it  moved  in  a  contrary  direction  to  the  prevailirw 
winds;  that  it  travelled  along  the  lines  of  human  intercourse,  and 
not  faster  than  human  beii^  can  travel;  that  in  1S89  it  travelled 
much  faster  than  in  previous  epidemics,  when  the  means  of  loco- 
motion were  very  inferior;  that  it  appeared  first  in  capital  towns, 
seaports  and  frontier  towns,  and  only  affected  country  districts 
later;  that  it  never  commenced  suddenly  with  a.  large  number  of 
cases  in  a  place  previously  free  from  disease,  but  uiat  epidemic 
manifestations  were  generally  preceded  for  some  days  or  weeks  by 
scattered  cases;  that  conveyance  of  Infection  by  individuals  and  its 
introduction  into  fresh  places  had  been  observed  in  many  instances; 
that  persons  brought  much  into  contact  with  others  were  generally 
the  first  to  sufier;  that  persons  brought  together  in  large  numbens 
in  enclosed  spares  suffered  more  in  proportion  than  others,  and  that 
the  rapidity  and  extent  of  the  outbreak  in  institutions  corresponded 
with  the  massing  together  of  the  inmates. 

These  conclusions,  based  upon  the  1S89-1S90  epidemic,  have 
been  confirmed  by  subsequent  e:q>erience,  especially  in  r^ard 
to  the  complete  independence  of  season  and  weather  shown 
by  influenza.  It  has  ^ipeared  and  disappeared  at  all  seasons 
and  in  all  weathers  and  only  popular  ignorance  continues  to 
ascribe  its  behaviour  to  atmospheric  conditions.  In  Europe, 
however,  it  has  prevailed  more  often  in  winter  than  in  summer, 
which  may  be  due  to  the  greater  susceptibility  of  pereoos  in 
winter,  or,  more  probably,  to  the  fact  that  they  congregate 
more  in  building  and  are  less  in  the  open  air  during  that  part 
of  the  year.  No  doubt  is  any  kaiger  entertained  of  its  infectious 
character,  thou^  the  degree  of  infectivity  am>ears  to  vary 
considerably.  Many  cases  have  been  recocded  of  individuals 
introducing  it  into  bouses,  and  of  all  or  nmst  of  the  other  inmates 
then  taking  it  from  the  first  case.  Difficulties  in  preventing 
the  ^reod  of  infection  are  due  to  (i)  the  sbortitess  of  the  pmod 
of  incubation,  (3)  the  disease  bdng  infectious  in  the  Artiest 
stages  before  the  nature  of  the  illness  is  recognized,  (j)  the  milder 
varieties  being  equally  infectious  with  the  severe  attacks,  and  the 
patimt  going  to  work  and  ^reading  the  infectioo,  (4)  the 
diagnosis  often  being  difficult,  influenza  being  possiUy  confused 
with  ordinary  catarrhal  attacks,  typhoidfever  and  other  diseases. 
Domestic  animals  seem  to  be  free  from  any  suspicion  of  being 
liable  to  human  influenza.  Sanitary  coiuiitions,  other  than 
overcrowding,  do  not  appear  to  exercise  any  influence  on  iJtc 
^>read  of  influenza. 

Influeoaa  has  been  shown  to  be  an  acute  q>ecific  fever  having 
nothing  whates-er  to  do  with  a  "  bod  arid."  There  may  be 
some  inflammation  of  the  respiratwy  passages,  and  then 
symptoms  of  cotonh  are  present,  but  that  is  not  ncoesarily 
ihe  cose,  and  in  some  epidanics  such  symptoms  aie  quite 
cx<repti<»aL    This  had  been 
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before  the  1889  visttation,  but  it  bad  not  been  genially  realized, 
as  it  has  been  since,  and  some  medical  authorities,  who  persisted 
in  regarding  influenza  as  essentially  a  "  catarrhal "  affection, 
were  chiefly  to  blame  for  a  widespread  and  tenadons  popular 
fallacy. 

Leichtenstem,  in  his  masterly  article  in  Nothnagel's  Sandbuch, 
divides  the  disease  as  follows: — (i)  Epidemic  influenza  vera 
caused  by  Ffei&er's  bacillus;  (a)  Endemic-epidemic  influenza 
vera,  which  occurs  several  years  after  a  pandemic  and  is  caused 
l^  the  same  badUus;  (3)  Endemic  influenza  nostras  or  catarrhal 
fever,  called  la  grippe,  and  bearing  the  same  ration  to  true 
influenza  as  cholera  nostras  does  to  Asiatic  cholera. 
.  Tlie  "  period  of  incubation  "  is  one  to  four  days.  Susceptibility 
varies  greatly,  but  the  conditions  that  influence  it  are  matters 
of  conjecture  (Mily.  It  a{^>ears  that  the  inhabitants  of  Great 
Britain  are  less  susceptible  than  those  of  many  other  countries. 
Dr  Parsons  gives  the  following  list,  shoning  tbe  proportion 
of  the  population  estimated  to  have  been  attacked  in  the  1889- 
iSgo  epidemic  in  difierent  localities: — 


Place. 

Per 
cent. 

Place. 

Per 

StPetersbui^    .     .     . 

BerHn 

Nurembei^       .     .     . 
Grand-Duchy  of  Hesse 
Grand- Duchy,  other 
Districts  .... 

Budapest     .... 

50 

=5-30 

50-75 
50 

Portugal      .... 

Vienil 

Belgrade      .... 
Antwerp      .... 

Gaeta 

Massachusetts  .     .     . 

Peking 

SC  Louis  (Mauritius)    . 

90 
30-40 
33 

33 
50-77 
39 

I7 

In  BJid  about  London  he  reckoned  roughly  from  a  number  of 
returns  that  the  proportion  was  about  12^  %  among  those 
employed  out  of  doors  and  35%  among  those  in  offices,  &c. 
Ilie  proportion  among  the  troops  in  the  Home  District  was 
9-3%.  The  General  Post  Office  made  the  highest  return  with 
33-6%,  which  is  accounted  for  partly  by  the  enormous  number 
of  persons  massed  together  in  the  same  room  in  more  than  one 
department,  and  partly  by  the  facilities  for  obtaining  medical 
advice,  which  would  tend  to  bring  very  tight  cases,  unnoticed 
elsewhere,  iipon  the  record.  No  public  service  was  seriously 
disorganized  in  England  by  sickness  in  the  same  manner  as  on 
the  continent  of  Europe.  Some  individuals  appear  to  be  totally 
immune;  others  take  the  disease  over  and  over  again,  deriving 
no  immunity,  but  apparently  greater  susceptibility  from  previous 
attacks. 

The  symptoms  were  thus  described  by  Dr  Bruce  Low  from 
observations  made  in  St  Thomas's  Hospital,  London,  in  January 
1890; — 

The  invasion  is  sudden;  the  patients  can  generally  tell  the  time 
when  they  developed  the  disease;  s.g,  acute  pains  in  the  back  and 
loins  came  on  quite  suddenly  while  they  were  at  work  or  walking  in 
the  street,  or  in  the  case  of  a  medical  student,  while  playing  cards, 
rcnderii^  him  unable  to  continue  the  gani&  A  workman  wheeling 
a  barrow  had  to  put  it  down  and  leave  it;  and  an  omnibus  driver 
was  unable  to  pull  up  his  horses.   This  sudden  onset  is  often  accom- 

Eanicd  by  vertigo  and  nausea,  and  sometimes  actual  vomiting  of 
ilious  matter.  There  arc  pains  in  the  limbs  and  general  sense  oF 
achine  all  over;  frontal  headache  of  special  severity;  pains  in  the 
eyeballs,  increased  by  the  slightest  movement  of  the  eyes;  shiver- 
ing; general  feeling  of  misery  and  weakness,  and  great  depression 
of  spirits,  many  patients,  both  men  and  women,  giving  way  to 
weeping;  nervous  restlessness;  inability  to  sleep,  and  occasionally 
delirium-  In  some  cases  catarrhal  syinptonis  develop,  such  as 
running  at  the  eyes,  whicharesometiraeainjected  on  the  second  day; 
sneezing  and  sore  throat ;  and  epistoxis,  swelling  of  the  parotid  and 
submaxillary  glands,  tonsilitis,  and  spitting  of  bnght  blood  from  the 
pharynx  may  occur.  There  is  a  hard,  dry  cough  of  a  paroxysmal 
Kind,  worst  at  night.  There  is  often  tenderness  of  the  spleen,  which 
ia  almost  always  found  enlarged,  and  this  persists  after  the  acute 
i^mptoms  have  passed-  The  temperature  is  high  at  the  onset  of  the 
disease.  In  the  firat  twenty-four  hours  its  range  is  from  100°  F.  in 
mild  cases  to  105°  in  severe  cases. 

Dr  J.  S.  Bristowe  gave  the  following  description  of  the  Ulness 
during  the  same  epidemic : — 
The  chief  symptoms  of  influenza  are,  coldness  along  the  back, 


with  shivering,  which  may  continue  oS  and  on  for  two  or  three  days ; 
severe  pain  in  the  head  and  eyes,  often  with  tenderness  in  the  eyes 
and  pain  in  moving  them ;  pains  in  the  ears ;  pains  in  the  small  of 
the  back ;  pains  in  the  limbs,  for  the  most  part  in  the  fleshy  portions, 
but  also  in  the  bones  and  ioiats,  and  even  in  the  fingers  and  toes; 
and  febrile  temperature,  wtich  may  in  the  early  period  rise  to  104 
or  105°  F.  At  the  same  time  the  patient  feels  excessively  ill  and 
prostrate,  is  apt  to  suffer  from  nausea  or  sickness  and  diarrhoea,  and 
IS  for  the  most  part  reatless,  though  often  (and  especially  in  the  case 
of  children  and  those  advanced  in  age)  drowsy.  ...  In  ordinarv 
mild  cases  the  above  symptoms  are  the  only  important  ones  which 
present  themselves,  and  the  patient  may  recover  in  the  course  of  three 
or  four  days.  He  may  even  have  it  so  mildly  that,  although  feeling 
very  ill,  he  is  able  to  ^o  about  his  ordinary  work.  In  some  cases 
the  patients  have  additionally  some  dryness  or  soreness  of  the  throat, 
or  some  stiffness  and  discharee  from  the  nose,  which  may  be  accom- 
panied by  slight  bleeding.  And  in  some  cases,  for  the  most  part  in 
the  course  of^a  few  days,  and  at  a  time  when  the  patient  seems  to 
be  convalescent,  he  begins  to  suffer  from  wheezing  in  tbe  chest, 
cough,  and  perhaps  a  little  shortness  of  breath,  and  before  long  spits 
mucus  in  which  are  contained  pellets  streaked  or  tinged  with  blood. 
.  ,  .  Another  complication  is  diarrhoea.  Another  is  a  roseolous 
spotty  rash.  .  .  .  Influenza  is  bv  no  means  necessarily  attended 
Kith  the  catarrhal  symptoms  which  the  general  public  have  been 
taught  to  regard  as  its  distinctive  signs,  andin  a  very  larve  proportion 
of  cases  no  catarrhal  condition  whatever  becomes  developed  at  any 

Several  writers  have  distinguished  four  main  varieties  of  the 
disease — namely,  (i)  nervous,  (z)gastro-intestinal,  (3)  respiratory, 
(4)  febrile,  a  form  chiefly  found  in  children.  Clifford  Allbutt 
says,  "  Influenza  simulates  other  diseases."  Many  forms  are 
of  typhoid  or  comatose  types.  Cardiac  attacks  are  common, 
not  from  organic  disease  but  from  the  direct  poisoning  of  the 
heart  muscle  by  influenza. 

Perhaps  the  most  marked  feature  of  influenza,  and  certainly 
the  one  which  victims  have  learned  to  dread  most,  is  the  prolonged 
debility  and  nervous  depression  that  frequently  follow  an 
attack.  It  was  remarked  by  Nothnagel  that  "Influenza  produces 
a  specific  nervous  toxin  which  by  its  action  on  the  cortes  produces 
psychoses,"  In  the  Paris  epidemic  of  1890  the  suicides  increased 
35%,  a  large  proportion  of  the  excess  being  attributed  to 
nervous  prostration  caused  by  the  disease.  Dr  Rawes,  medical 
superintendent  of  St  Luke's  hospital,  says  that  of  insanities 
traceable  to  influenza  melancholia  is  twice  as  frequent  as  all 
other  forms  of  insanity  put  together.  Other  common  after-eflects 
are  neuralgia,  dyspepsia,  insomnia,  weakness  or  loss  of  the 
special  senses,  particularly  taste  and  smell,  abdominal  pains, 
sore  throat,  rheumatism  and  muscular  weakness.  The  feature 
most  dangerous  to  Ufe  is  the  special  liability  of  patients  to 
inflammation  of  the  lungs.  This  affection  must  be  regarded 
as  a  complication  rather  than  an  integral  part  of  the  illness. 
The  following  diagram  gives  the  annual  death-rate  per  millioit 
in  England  and  Wales,  and  is  taken  from  an  article  by  Dr  Arthur 
Newsholme  in  The  PracUtioner  (January  1907). 

The  deaths  directly  attributed  to  influenza  are  few  in  propor- 
tion to  the  number  of  cases.  In  the  milder  forms  it  offers  hardly 
any  danger  to  life  if  reasonable  care  be  taken,  but  m  the  severer 
forms  it  is  a  fairly  fatal  disease.  In  eight  London  fiospitals  the 
case-mortality  among  in-patients  in  the  1890  outbreak  was  34-5 
per  1000;  among  all  patients  treated  it  was  r-6  per  1000.  In  the 
army  it  was  rather  less. 

The  inf  ecriouB  character  of  influenza  having  been  determined, 
suggestions  were  made  for  its  administrative  control  on  the 
familiar  lines  of  notification,  isolation  and  disinfection,  but  this 
has  not  hitherto  been  found  practicable.  InMarch  1895, however, 
the  Local  Government  Board  issued  a  memorandum  recommend- 
ing the  adoption  of  the  following  precautions  wherever  they  can 
be  carried  out: — 

1.  The  uck  should  be  se 
important  In 

2.  The  sputa  of  the  sick  should,  especially  in  the  acute  stage  of  the 
disease,  be  received  into  vessels  containing  disinfectants.  Infected 
articles  and  rooms  should  be  cleansed  and  disinfected. 

3.  When  influenza  threatens,  unnecessary  assemblagea  of  persons 
should  be  avoided. 

4.  BuitdinKs  and  rooms  in  which  many  people  necessarily  con- 
gregate should  be  efficiently  aerated  and  claused  during  the  intervals 
of  occupation. 
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There  is  no  routine  treatment  for  iofiuenza  except  bed.  In 
all  cases  bed  is  advisable,  because  of  the  danger  of  lung  complica- 
tions, and  in  mild  ones  it  is  sufBcient.  Severer  ones  must  be 
treated  according  to  the  symptoms.  Quinine  has  been  much 
used.  Modem  "  anti-pyretic  "  drugs  have  also  been  extensively 
employed,  and  when  applied  with  discretion  they  may  be 
useful,  but  patients  are  not  advised  to  prescribe  them  for  them- 
selves. 

Sir  Wm.  Broadbent  in  a  note  on  the  prophylaxis  of  influenza 
recommends  quinine  in  a  dose  of  two  grains  every  morning,  and 
remarks:  "  I  have  had  opportunities  of  obtaining  extraordinary 
evidence  of  its  protective  power.  In  a  large  public  school  it 
was  ordered  to  be  taiten  every  morning.  Some  of  the  boys 
in  the  school  were  home  boarders,  and  it  was  found  that  while 


the  boarders  at  the  school  took  the  quinine  in  the  presence 
of  a  master  every  morning,  there  were  scarcely  any  cases  of 
influenza  among  them,  although  the  home  boarders  suffered 
nearly  as  much  as  before."  He  continues,  "In  a  large  girls' 
school  near  London  the  same  thing  was  ordered,  and  the  girls 
and  mistresses  took  their  morning  dose  but  the  servants  were 
forgotten.  The  result  was  that  scarcely  any  girl  or  mistress 
iuffered  while  the  servants  were  all  down  with  influenza," 

The  liability  to  contract  influenza,  and  the  danger  of  an  attack 
if  contracted,  are  increased  by  depressing  conditions,  such  as 
exposure  to  cold  and  to  fatigue,  whether  mental  or  physical. 
Attention  should,  therefore,  be  paid  to  all  measures  tending  to 
the  maintenance  of  health.  Persons  who  areattacked  by  influenza 
should  at  once  seek  rest,  warmth  and  medical  treatment,  and 
they  should  bear  in  mind  that  the  risk  of  relapse,  with  serious 
complications,  constitutes  a  chief  danger  of  the  disease. 

In  addition  to  the  ordinary  text-books,  see  the  series  of  articles 
by  txpcrts  on  different  aspects  in  The  FToctitiontr  (London)  for 
January  1907. 

IN  FORHi  PAUPERIS  (Latin,  "  in  the  character  of  pauper  "), 
the  legal  phrase  for  a  method  of  bringing  or  defending  a  case 
in  court  on  the  part  of  persons  without  means.  By  an  English 
statute  of  I4g5  (11  Hen.  VIL  c.  12),  any  poor  person  having 
cause  of  action  was  entitled  to  have  a  wril  according  to  the  nature 
of  the  case,  without  paying  the  fees  thereon.  The  statute  of 
1495  was  repealed  by  the  Statute  Law  Revision  and  Civil 
Procedure  Act  i3Sj,  but  its  provisions,  as  well  as  the  chancery 


practice  were  incorporated  into  one  code  and  embodied  in  the 
rules  of  the  Supreme  Court  (O.  zvi.  n.  33-31).  Now  any  person 
may  be  admitted  to  sue  as  a  pauper,  on  proof  that  tie  is  not 
worth  £2$,  his  wearing  apparel  and  the  subject  matter  of  the 
cause  or  matter  excepted.  He  must  lay  his  case  before  counsel 
for  opinion,  and  counsel's  opinion  thereon,  with  an  affidavit  of 
the  party  suing  that  the  case  contains  a  full  and  true  statement 
of  all  the  material  facts  to  the  best  of  his  knowledge  and  belief, 
must  be  produced  before  the  proper  officers  to  whom  the  applica- 
tion is  made.  A  person  who  desires  to  defend  as  a  paiq>er  must 
enter  an  appearance  to  a  writ  in  the  ordinary  way  and  afterwards 
apply  for  an  order  to  defend  as  a  pauper.  Where  a  person  is 
admitted  to  sue  or  defend  as  a  pauper,  counsel  and  solicitor  may 
be  assigned  to  him,  and  such  counsel  and  solicitor  are  not  at 
liberty  to  refuse  assistance  unless  there  is  some 
good  reason  for  refusing.  If  any  person 
admitted  to  sue  or  defend  as  a  pauper  agrees 
to  pay  fees  to  any  person  for  the  conduct  of 
his  business  he  will  ba  dispaupered.  Costs 
ordered  to  be  paid  to  a  pauper  are  taxed  as 
in  other  cases.  Appeals  to  the  House  of 
Lords  in  formA  pauperis  were  regulated  by  the 
Appeal  (Formi  Pauperis)  Act  1893,  which 
gave  the  House  of  Lords  power  to  refuse  a 
petition  for  leave  to  sue. 

INPORHATIOH  (from  Lat.  informare,  to 
give  shape  or  form  to,  to  represent,  describe), 
the  communication  of  knowledge;  in  English 
law,  a  proceeding  on  behalf  of  the  crown 
against  a  subject  otherwise  than  by  indict- 
ment. A  criminal  information  is  a  proceeding 
in  the  King's  bench  by  the  attorney -general 
without  the  intervention  of  a  grand  jury. 
The  attorney-general,  or,  in  his  absence,  the 
solicitor-general,  has  a  right  ex  officio  to  file 
a  criminal  iniormation  in  respect  of  any  in- 
dictm.ents,  but  not  for  treason,  felonies  or 
misprision  of  treason.  It  is,  however,  seldom 
exercised,  except  in  cases  which  might  be 
described  as  "enormous  misdemeanours," 
such  as  those  peculiarly  tending  to  disturb 
or  endanger  the  king's  government,  e.g.  sedi- 
tions, obstructing  the  king's  officers  in  the 
g  execution  of  their  duties,  &c.    In  the  form  of 

the  proceedings  the  attorney-general  is  said 
to  "  come  into  the  court  of  our  lord  the  king  before  the  king 
himself  at  Westminster,  and  gives  the  court  there  to  under- 
stand and  be  informed  that,  &c."  Then  follows  the  statement 
of  the  offence  as  in  an  indictment.  The  information  is  filed  in 
the  crown  office  without  the  leave  of  the  court.  An  information 
may  also  be  filed  at  the  instance  of  a  private  prosecutor  for 
misdemeanours  not  affecting  the  government,  but  being  peculiajly 
flagrant  and  pernicious.  Thus  criminal  informations  have  been 
granted  for  bribing  or  attempting  to  bribe  public  functionaries, 
and  for  aggravated  libels  on  public  or  private  persons.  Leave 
to  file  an  information  is  obtained  after  an  appbcation  to  show 
cause,  founded  on  a  sworn  statement  of  the  material  facts  of 
the  case. 

Certain  suits  might  also  be  filed  in  Chancery  by  way  of  informa- 
tion in  the  name  of  the  attorney -general,  but  this  species  of 
information  was  superseded  by  Order  i,  rule  r  of  the  Rules  of 
the  Supreme  Court,  1883,  under  which  they  are  instituted  in  the 
ordinary  way.  Informations  in  the  Court  of  Exchequer  in 
revenue  cases,  also  filed  by  the  attorney-general,  are  still  resorted 
to  (see  A.-G.  v.  WiUiamsott,  1889,  60  L.T.  930). 

INFORMER,  in  a  general  sense,  one  who  communicalea 
information.  The  term  is  applied  to  a  person  who  prosecutes 
in  any  of  the  courts  of  Jaw  those  who  break  any  law  or  penal 
statute.  Such  a  person  is  called  a  common  informer  when  he 
furnishes  evidence  on  criminal  trials  or  prosecutes  for  breaches 
of  penal  laws  solely  for  the  purpose  of  obtaining  the  penalty 
recovered,  or  a  share  of  it.    An  action  by  a  common  informer 
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19  termed  a  popular  ot  ^i  lam  action,  because  it  is  brought  by 
a  person  gui  lam  pro  donatio  rege  gjtam  pro  se  ipso  seguiiur.  A 
suit  by  an  informer  must  be  brought  within  a  year  of  the  ofience, 
uoiess  a  specific  time  is  prescribed  by  the  statute.  The  term 
informer  is  also  used  of  an  accomplice  in  crime  who  turns  what 
is  called  "king's  evidence"  (see  Accomplice).  In  Scotland, 
informer  is  the  term  applied  to  the  party  who.  in  criminal 
proceedings,  sets  the  lord  advocate  in  motion. 

INFUSOBIA,   the  n&me  given   by  Butschli    (following  O.F. 
LedermUller,  1763)  to  a  group  of  Protozoa.     The  name  arose 


I.  Opalinopsis  sepioiae,  Foett^j  a,  tMitumi. 
tiolotnchous  mouthless  Ciliate  from 
the  livM"  ot  the  Squid,  a,  branched 
meganucleus;  b,  vacuoles  (non-con- 
tractile). 

3.  A  similar  specimen  treated  with  picro-   9, 
carmine,     showing     a     remarkably 
branched  and  twisted  meganucleus 
(a),  in  place  of  several  nuclei. 

3.  Anoplophrya  ttaidos,   Duj.;  a   mouth' 

less  HolotrichouB  Ciliate  parasitic  in 
the  worm  Nais;  X  200.  o,  the  lar^e 
axial  meganucleus;  b,  contractile 
vacuoles. 

4.  Anopiopkrya protifcra,  C,  and  L.;  from 


men,  they  included  (i)  Desmids,  Diatoms  and  Schizomycetes, 
now  regarded  as  essentially   Plant   Protista  or  Protophytes; 

(2)  Sarcodina  (excluding  Foraminifera,  as  well  as  Radiolaria, 

whicli  were  only  as  yet  known  by  their  skeletons,  and  termed 

Polycystina),  and  (3)  Rotifers,  as  well  as  (4)  Flagellates  and 

Infusoria  in  our  present  sense.     F.  Dujardin  in  his  Histoire 

des   toophylK  (i84r)  gave  nearly  as  liberal  an  interpretation 

to  the  name;  while  C.  T.  Van  Siebold  (1845)  narrowed  it  to  its 

present  limits   save  for   the  admission  of  several    Flagellate 

families.    0.  Bdtschli  limited  the  group  by  removing  the  Flagel- 

j  lata,  Dinoflagellataand  Cystoflagellata  (?.r.)under 

the  name  of  "  Mastigophora  "  proposed  earlier  by 

R.  M.  Diesing  (1865).    We  now  define  it  thus: 

k  — Protozoa  bounded  by  a  permanent  plasmic 

\  pellicle  and  consequently  of  definite  form,  neva 

'  using  pseudopodia  for  locomotion  or  ingestion, 

provided   (at   least  in   the  young   state)    with 

:   numerous  cilia  or  organs  derived  from  cilia  and 

equipped  with  a  double  nuclear  apparatus;  the 

,    larger  (mega-)  nucleus  usually  dividing  by  con- 

1  striction,  and  disappearing  during  conjugation: 

'  the  smaller  (micro-)  nucleus  (sometimes  multiple) 

dividing  by  mitosis,  and  entering  into  conjugation 

and  giving  rise  to  the  cycle  of  nuclei  both  large 

and  small  of  the  race  succeeding  conjugation. 

Thus  defined,  the  Infusoria  fall  into  two 
groups: — (i)  Ciliala,  with  cilia  or  organs  derived 
from  cilia  throughout  their  lives,  provided  with  a 
single  permanent  mouth  (absent  in  the  parasitic 
Opaiinopsidae)  flush  with  the  body  or  at  the  base 
of  an  oral  depression,  and  taking  in  food  by 
active  swallowing  or  by  ciliary  action;  (j)  Sue- 
ioria,  rarely  ciliated  except  in  the  young  state, 
f  and  taking  in  their  food  by  suction  through  pro- 
f  trusiblehoUow  tentacles,  usually  numerous. 

The  pellicle  ol  the  Infusoria  is  stronger  and  more 

permanent  than  in  many  Protoioa,  and  sometimes 

assumes  the  character  of  a  mail  of  hard  plates,  closely 

fitting;  but  even  in  this  case  it  undei^oes  solution 

soon  after  death.    It  is  continuous  with  a  firm  ecto- 

Ciliata.  sarc.  highly  differentiated  in  the  Ciliata,  and  in  both 

parasitic   8.  Trachelitts    ovum,     Ehr,     (Gymnosto-    groups    free    from    coarse   movable  granules.    The 

■     '  maceae):    X80;    showing   the   reti-    endosarc  is  semifluid  and  rich  in  granules  mostly 

culate  arrangement  of  the  endosarc,     "  reserve  "  in  nature,  often  showing  proteid  or  fat 

6,  contractile  vacuoles ;  c,  the  cuticle-    reactions.    One  or  more  contractile  vacuoles  are  pre- 

lined  pharynx.  sent  in  some  of  the  marine  and  all  the  freshwater 

),  II,  12,  Idhyophthiriui    midtifilius,    species,  and  open  to  the  surface  by  pores  of  perma- 

Fouqiiet   (Gymnostomaceae)    XlZO.     nent  position:   a  system   of  canals   in  the  deeper 

Free  mdividuaJ  and  successive  stages    layers  ot  the  ectopias"  '•  ="".»►.■«.»=  ^ -j  — u 


;  of  CUUUio.     Remark- 
able for  the  adhesion  of  incomplete 

series,   a,  meganucleus. 

5.  AmphiUpius gigoj.C.Attdh.;  (Gymno- 

stomaceae) X  100.  b,  contractile 
vacuoles;  c,  trichocysts  (see  fig.  3}; 
d,  meganucleus ;  e,  pharynx. 

6,  7.  pTorodon    nivetts,    E^r.;    (Gymno- 

stomaceae); X  75.  a,  meganucleus; 
b,   contractile   vacuole;   c,   pharynx 
with  homy  cuticular  lining. 
6.  The  fasciculate  cuticle  of  the  pharynx 
isolated. 


of  division  to  form  si 
nucleus;  b,  contractile  vacuoles. 
1^.  Didinium  nastttum,  MQll.;  (Gymno- 
stomaceae) ;  X200.  The  pharynx 
is  everted  and  has  seized  a  Para- 
mecium as  food,  a,  meganucleus; 
6,  contractile  vacuole;  c,  everted 
ijiarynx. 

14.  Euplotes  charon,   MUll.,   (Hypotrich- 

aceae);  lateral  view  of  the  animal 
when  using  its  great  cirrhi,  x,  as 
ambulatory  organs. 

15.  Euplotes    harpa,    Stein    (Hypotrich- 

aceae);   X150.     h,  mouth;  x,  cirrhi. 

16.  Nyctothtrus     cordiformis.     Stein      (a 

Heterotriceac),  parasitic  in  the  intes- 
tine of  the  Frog);  a,  meganucleus; 
contractile  vacuole;  c.  food  par- 


connected  » 


^     __  _     theca "  (or 

The  character  of  the  nuclear  apparatus  excludes 
two  groups  both  parasitic  and  mouthless:  (1)  the 
Trichonymphidae,  with  a  single  nucleus  of  L«idy, 

Skrasitic  in  Insects,  especially  Termites;  (2)  the 
palinidae,  with  several  (often  numerous)  uniform 
nuclei,  parasitic  In  the  gut  of  Batrachia,  &c.,  and 
producing  i-nuclear  zoospores  which  conjugate. 
Both  these  families  we  unite  into  a  group  of  Pseudo- 
ciliata,  which  may  be  referred  to  the  Flagellata 
(g.tj.).  Lankester  in  the  last  edition  of  this  Encyclo- 
paedia called  attention  to  the  doubtful  position  of 
Opalina,  and  Delaae  and  Hfirouard  placed  Tricho- 
nymphidae among  Flagellates. 

The  theca  or  shell   is   present   in   some   pelagic 

. ,  ., j._.      species  (fig.  iii.  3,  5)  and  in  many  of  the  attached 

tide;  d,  anus;  e,  heterotrichous  band  species,  notablv  among  the  Peritricha  (fig,  iii.  21, 
of  membranelles;  /,  g,  mouth;  h,  22,  25,  26)  and  Suctoria  (fig.  viii.  n);  and  is  found 
pharynx;  i   - — "  "■'="  '"  -"""'  '".■.-=— ■-"'"•""■  f«-~-   ^c    .;; 


i,  small  cili: 


from  the  procedure  adopted  by  the  older  microscopists  to  obtain 
aaimaicules.  Infusions  of  most  varied  organic  substances 
were  prepared  (hay  and  pepper  being  perhaps  the  favourite 
ones),  the  method  of  obtaining  them  including  maceration  and 
decoction,  as  well  as  infusion  in  the  strict  sense;  they  were 
then  allowed  to  decompose  in  the  air,  so  that  various  living 
beings  developed  therein.  As  classified  by  C.  G.  Ehrenberg 
in  his  monumental  Infusionstierchen  als  vollkomtnene  Organis- 


free-swimming  forms  (fig.  iii.  3,  5):  it  i, 
usually  chitinous,  and  forms  a  cup  into  which  the 
animal,  protruded  when  at  its  utmost  elongation,  can  retract  itself. 
In  Melacineta  myslacina  it  has  several  distinct  slits  (p>[lomes)  for 
the  passage  of  tufts  of  tentacles.  In  Slenlor  it  is  gelatinous;  and 
in  the  Dictyocystids  it  is  beautifully  latticed. 

The  stalk  is  usually  solid,  and  expanded  at  the  base  into  a  disk 
in  Suctoria.  In  Peritrichaceae  (fig.  iii.  8-22,  25,  26),  the  only 
ciliate  group  with  a  stalk,  it  grows  for  some  time  after  its  formation, 
and  on  fission  two  new  stalks  continue  the  old  one,  so  as  to  form  a 
branched  colony  (fig.  iii.  18).  In  Vorticella  (fig.  iii.  II,  12,  14,  &c.) 
the  stalk  is   hollow  and  elastic,  and  attached  to  it  alonga  spiral  isa 
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prolongation  of  the  ectoure  containing  a  bundle  of  myonemet,  to 
that  iiy  tiie  contractiuRi  of  the  bundle  the  ttalk  is  pulled  down  into 
■  corlMtrcw  ipiral,  and  on  the  relaxation  of  the  muscle  the  elaatlcity 
of  the  hullow  alalk  Nlraight«mi  it  out. 

On  fiwinn  the  ftalk  may  become  branched,  a»  the  iolid  one  of 
Epi'hUi  and  Opereidaria  (ng.  iii.  loj ;  and  the  myoneme  alio  in  the 
tuliular  Mtem  of  Zoolhaminum ;  or  the  branch-myoneme  For  the  one 
oRxjiring  nia>;  be  iniertcd  laterally  on  that  for  the  other  in  Car- 
cheiium  (fi(t,  iii.  18).  In  nevcral  tubicolou*  Peril richaceae  there  is 
mme  armnifFmcnt  for  clofiing  their  tubes.  In  Thuricola  i^fig.  iii. 
3S-j6)  there  i»  a  valve  which  opens  by  the  pressure  of  the  animal  on 
itN  protruijon,  and  doses  automatically  by  elasticity  on  retraction. 
In  taftnopkryi  the  animal  adheres  to  trie  cup  a  tittle  below  the  open- 
ing, M)  [hat  its  withdrawal  closes  the  cup:  at  the  adherent  part  the 
iMxty  mans  ifi  hardened,  and  so  differentiated  as  to  suggest  the  frame 
ol  the  mouth  of  a  nurse.  In  Pyxicola  (fig.  iii.  31-33)  the  animal  bears 
some  way  down  tno  body  a  hardened  Bhield  ("  operculum  ")  which 
cluiteii  the  mouth  of  the  shell  on  retraction. 

The  cytoplasm  of  the  Infusoria  is  very  susceptible  to  injuries; 
■nd  when  cut  or  torn,  unless  the  pellicle  contracts  rapidly  to  enclose 
jumled  surface,  the  substance  of  the  body  swells  up,  becoming 


t   phenomenon,   observed   by   Dujardin,   is  called   "  dif- 

fliirncp."    The  contractile  vacuole  appears  to  be  one  of  the  means  by 
which  dlffluence  is  avoided  in  cells  with  no  strong  wall  to  resist  the 


I,  Surface  view  of  Paramecium. 
■howiitg  the  dis|H>Hiiian  ul 
the    viTia    in    longitudinal 

3,  a,  mcgn-:     b,  micro- nucleus; 


dtnwircj  /J,  pellicle;  £,  endo- 
wri';  /,  cilia  (much  too 
nuincniii*  and  crowded) ; 
t,  trichoeysts!  (",  same 
with  thread;  A,  dischnricedi 
i.  pharynx,  its  undulating 
mctnbrano  not  shown;     k, 

wrptlon  of  water  in  c 


,  .  .  .  o,  food 
vacuoles,  their  contents 
being  digested  as  they  pasd 
in  the  endosarc  along  the 
path     indicated     by     the 

3,  Outline  showing  contractile 
vacuoles  in  commencing 
diastole,  surrounded  by  five 
afferent  canals. 

4-7  Successive  stages  of  diastole 
of  contractile  vacuole. 


for  after  growing  i 

_.  _        /.and  ilscontentHan  ..,. 

(lutside  by  u  ixire,  which  'i»,  like  the  anus,  usually  invisible,  but 
IKTniiuieiit  in  gHisitian.  The  contractile  vacuole  may  be  single  or 
multiple;  it  mnv  rtxfive  the  contents  of  a  canal,  or  of  a  system  of 
rnnals,  which  only  iMtomc  visitile  at  the  moment  of  the 


ot  the  vacuole  in^.  il.  4-7),  giving  liquid  time  to  accumulate  in  them, 
«r  when  l\w  vni'iiole  i»  acting  slugvi^ilv  or  imperfectly,  as  in  the 


subsituncv  of  the  ceir  it  must  needs  net  as  a  means  of  respiratii_ .. 

rxen'tion.  lu  all  IVritrichaceae  it  opens  to  the  vestibule,  and  in 
some  of  then)  it  •.liw'hargi's  through  un  intervening  rcscrv-oir,  curiously 
reciilUng  the  arronsvments  in  the  Flagellate  EuRlen:iceac. 

The  uncK-ar  tipivimlus  consists  of  two  parts,  trie  meganuclcus,  and 
thpniioninucleusormicronucleiffig.  iii.  I7d,iv,  i).  The  megn nucleus 
akwe  rrgnixlefl  and  dewrilicd  ns  the  nucleus  by  older  obseri-ers 
i*  alwAys  sii^Lte,  subjwt  ti>  a  few  rwervations.  It  is  most  frcnucntlv 
oval,  aiHl  then  is  indented  bv  the  micronucleus;  but  it  may  be  lolx-d, 
the  lolteii  Ivinii  fur  amn  iin«  cuntwcted  by  a  slender  bridge  or  monili- 
form,  or  htirsrahoe-ilMpMl  (PeritricharcaeV  It  often  contains  darker 
tihiusionR.  like  nuclciiles. 

Il  has  l>wi»  shown,  tnore  esinvially  by  C.niber,  that  many  Cilinta 
AIT  multinuoleute,  »nd  do  ntit  possess  merely  a  single  niog-.tnuklotis 
nnd  a  micninucleus.  In  (>,vvlWi*a  the  nuclei  are  large  and  numenuis 
taltout  ForlyV  rn'Miteml  tliruugh  the  protoplasm,  whilst  in  other 


cases  the  nucleus  u  so  finely  divided  as  to  appear  like  a  powder 
diffuseduniformly  through  the  medullary  protoplasm  (Trachdecerca). 
Carmine  staining,  after  treatment  with  absolute  alcohol,  has  led  to 
this  remarkable  discovery.  The  condition  described  by  Foettinger 
in  his  Opaiino^iis  {fig,  i.  1,2)  is  an  exam[)le  of  this  pulverization  of 
the  nucleus.  The  condition  of  pulverisation  had  lea  in  some  cases 
to  a  total  failure  to  detect  any  nucleus  in  the  livii^  animal,  and  it  was 
only  by  the  use  of  reagents  that  the  actual  state  of  the  case  was 
revealed.  Before  fission,  whatever  be  its  habitual  character,  it 
condenses.^  becomes  oval,  and  divides  by  constriction;  and  thougb 
it  usually  is  then  fibrillated,  only  in  a  few  cases  does  it  approach  ue 
typk:al  mitotic  condition.  The  micronuclcuB  described  by  i^er 
wnters  as  the  "  nucleolus  "  or  "  jiaranucleus  "  ("  endoplastule  "  of 
Huxley),  may  be  single  or  multiple.  When  the  meganuclcus  is 
bibbed  there  are  always  two  micronuclei,  and  at  least  one  is  found 
next  to  every  enlar^ment  of  the  moniliform  meganucleus.  In  the 
fission  of  the  Infusoria,  every  micronucleus  divides  by  a  true  mitotic 
process,  during  which,  however,  its  wall  remains  intact.  From  their 
relative  sizes  the  meganucleus  would  appear  to  discharge  durii^ 
cell-life,  exclusively,  the  functions  of  the  nucleus  in  ordinary  odls. 
Since  in  conjujption,  however,  the  meganucleus  degenerates  and  is 
in  great  part  either  digested  or  excreted  as  waste  matter,  while  the 
new  nuclear  apparatus  in  both  exconjugates  arises,  as  we  shall  see, 
from  a  conjugation- nucleus  of  exclu:>ively  micronuclear  origin,  we 
infer  that  the  micronucleus  has  for  its  function  the  carrying  on  of  the 
nuclear  functions  of  the  race  from  one  fission  cycle  to  the  next  from 
which  the  meganucleus  is  excluded. 

Fission  is  the  ordinary  mode  of  reproduction  in  the  Infusoria,  and 
is  usually  transverse,  but  oblique  in  Stentor,  Sec,  as  in  Flagellata, 
longitudmal  in  Peritrichaceae;  in  some  cases  it  is  always  more  or 
less  unequal  owing  to  the  differentiation  of  the  body,  and  conse- 
(|uently  it  must  be  followed  by  a  regeneration  of  the  missing  organs 
in  either  daughter-cell.  In  some  cases  it  becomes  very  uneven, 
affording  every  transition  to  budding,  which  process  assumes  especial 
importance  in  the  Suctoria.  Multiple  fission  (brood-formation  or 
sporulation)  is  exceptional  in  Infusoria,  and  when  it  occurs  the  broods 
rarely  exceed  four  or  eight — another  difference  from  Flagellata, 
The  nuclear  processes  during  conjugation  suggest  the  phylogenetic 
loss  of  a  process  of  multiple  fission  into  active  gametes.  As  noted, 
in_  fission  the  meganucleus  divides  by  direct  coostriction ;  ^h 
micronucleus  by  a  mode  of  mitosis.  The  process  of  fission  is  subject 
in  its  activity  to  the  influences  of  nutrition  and  temperature,  slacken- 
ing as  the  food  supply  becomes  inadequate  or  as  the  temperature 
recedes  from  the  optimum  for  the  process.  Moreover,  if  the 
descendants  of  a  single  animal  be  raised,  it  is  found  that  the  rapidity 


if  fission,  other  conditions  being  the  same,  vi 

'"~        '    '      '   ^  aion,  which  may  bt  _,    

spontaneous   recovery,    (2)   recovery   under   stimulating   food. 


going  periods  of  depression,  which  may  be  followed  by  either  (ij 

'nneous   recovery,    (2)   recovery   under   stimulating   food,    (3) 

:ry  through  conjugation,  or  {4)  the  death  of  the  cycle,  which 


would  have  ensued  if  J  or  3  liad  been  omitted  at  an  earlier  stage, 
but  which  ultimately  seems  inevitable,  even  the  inducrion  of 
conjugation  failing  to  restore  it.  These  physioli^cal  conditions  were 
first  studied  by  E.  Maupas,  librarian  to  the  city  of  Algiers,  in  his 
pioneering  work  in  the  later  'eighties,  and  have  been  confirmed  and 
extended  by  later  observers,  among  whom  we  may  especially  cite 
G.  N.  Calkms. 

Syngamy,  usually  termed  conjugation  or  "  karyogamy,"  is  of 
exceptional  character  in  the  majority  of  this  group— the  Peri- 
trichaceae alone  evincing  an  approximation  to  the  usual  typical 
processofthepermanent  fusion  of  two  cells  (pairing-cells  orgametes), 
cytoplasm  to  cytoplasm,  nucleus  to  nucleus,  to  form  a  new  cell 
(coupled  cell,  ij^te). 

This  pnacess  was  elucidated  by  E.  Maupas  in  1889,  and  his  results, 
eagerly  questioned  and  repeatedly  tested,  have  been  confirmed  in 
every  fact  and  in  every  generalization  of  importance. 

Previously  all  that  had  been  definitely  made  out  was  that  under 
certain  undetermined  conditions  a  fit  ot  pairing  two  and  two  occurred 
among  the  animals  of  the  same  species  in  a  culture  or  in  a  locality 
in  the  open ;  that  after  a  union  prolonged  o\-er  hours,  and  sometimes 
even  days,  the  mates  separated;  that  during  the  union  the  mega- 
nucleus underwent  changes  of  a  degenerative  character;  and  that 
the  micronucleus  underwent  repeated  divisions,  and  that  from  the 
offspring  of  the  micronuclei  the  new  nuclear  apparatus  was  evolved 
for  each  mate.  Maupas  discovered  the  biological  conditions  leading 
to  conjugation:  (1)  tne  presence  of  individuals  belonging  to  distinct 
stocks;  (i)  their  belonging  to  a  generation  sufficiently  removed 
from  previous  conjugation,  but  not  too  far  removed  therefrom;  (3) 
a  deficiency  of  food.  He  also  showed  that  during  conjugation  a 
'■  migratory  "  nucleus,  the  offspring  of  the  divisions  oil  the  mkro- 
nucleus,  pEisses  from  either  mate  to  the  other,  while  its  sister  nucleus 
remains  stationary  ";  and  that  reciprocal  fu^on  of  the  migratory 
nucleus  of  the  one  mate  with  the  stationary  nucleus  of  the  other 
t.ikes  place  to  form  a  zygote  nucleus  in  either  mate;  and  that  from 
these  Ej'gote  nuclei  in  each  by  division,  at  least  two  nuclei  are  formed, 
the  one  of  which  enlarges  to  form  a  mc^nucleus,  while  the  other 
remains  small  as  the  first  micronucleus  of  the  new  reorganized 
animal,  which  now  separates  as  an  "  exconjugate  "  (fig.  iv).  More- 
o\'er.  if  pairing  be  prei-ented,  or  be  not  induced,  the  individuals 
produred  by  successi\-e  fissions  become  gradually  weaker,  their 
nuclear  apparatus  degenerates,  and  finally  they  cannot  be  induced 
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IG.  iii. — CHiata:  i,  3,  Heterotrichaceae;  3-7,  23-34,  OUgotrichaceae; 

8-22,  ^5,  26,  Peritrichaceae- 
1,  Spirosiomumambiguum.Ehr.; 
(Xiao);    on    its   left   side 
orai  groove  and  wreath  of 


mbranellae;  a,  monili- 
form  meganucleuB ;  b. 
position  erf  contractile 
vacuole. 
3,  Group  of  Senior  polymer- 
fA«j,0.  F,  Miaier;(X5o)_; 
the  twisted  end  ol  the  peri- 
stome indicating  the  posi- 
tion of  the  mouth. 

3,  Tinlinnui  lagcnuia,  CI.  and 

L.,  (X300),  in  free  shell. 

4,  SIrombidtum    daparedii,    S. 

Kent;CX200). 

5,  Shell  of  CodoneUacatnpaniUa. 

Haeck;  (X180). 
Gi  7,   TorquaUUa  typica.  Lank. 
( ="  Strombiditim    according 
to  Biitschli);  p.  oral  tube 
seen    through    peristQinial 


8,  B-^^,  and  9,  side  (inverted) 
views  of  Trickodina  pedi- 
ctilus,  Ehr.;  (X300);  a, 
mesanucleus;  c.basal  collar 
ana  ring  of  hooks;  d, 
mouth ;  contractile  vacuole 
and  oral  tube  seen  by 
transparency  in  8. 

10,  Spirochoma  gammipara, 
Stein;  (X350);  a,  mega- 
iiueleue;  g,  bud. 

11,13.  VorticeUa  mkrosloma. Ehr. ; 
( X  300) ;  d,  formation  of  a 
brood  of  3  micrc^ametes  c 
by  multiple  fission ;  b,  contr. 
vacuole. 

13,  Same  sp.  in  binary  fission; 

d,  meganucleus. 

14,  V.     Mbuiqera,     Ehr.;     bud 

swimming     away     by 


under  suitable  conditions  tt 

extinct  by  senile  decay. 
unequal  sizes  (fig.  iii.  ir,  12),  the  smaller  being  formed  by  brood 
fissions  [4  or  8) ;  syngaiay  is  here  permanent,  not  temporary,  the 
smaller  (male)  beii^  absorbed  into  the  body  of  the  larger  (female); 
and  there  are  only  two  nuclei  that  pair.  Thus  we  have  a  derived 
binary  sexual   process,   comparable   to   that  of  ordinary,  bisexual 


'iTrtaHitimZaebiy. 
V. — Diagrammatic  Sketch  of  Changes  during  Conjueatii 
Ciliata.    (From  Hicksou  after  Delage  and  Maupas.) 


,  Two     individuals    ; 

mencement  of  conjugation 
showing  meganucleus 
(dotted)  and  micronucleus; 
successive  stages  of  the 
disintegration  of  the  mega- 
nucleus shown  in  all  figures 
up  to  9.  1 

■,  3.  First  mitotic  diviMon  of 
micronuclei. 

.,  5,  Second  ditto. 

;  One  of  the  four  nudri  result- 
ing from  the  second  division 
again  dividing  to  form  the 
pairing- nuclei      in     either 


.    while  the  other  3 
nuclei  degenerate. 
Migration  of  the  migratory 

9,    Fusion    of    the    incoming 

migratory  with  the  statbn- 

ary  nucleus  in  either  mate. 

Fission    of    Zygote    nucleus 

and  micronucleus  whose 
different  iatioa  b  shown  in 
11,  13.    The  vertical  dotted 

line  indicates  the  sepaiation 
of  the  mates. 


CiUATA. — The  CHiait  Infusoria  represent  the  highest  type 
of  Protozoa.  They  are  distinctly  animal  in  function,  and  the 
Gymnostomaceae  are  active  predaceous  beings  preying  on  other 
Infusoria  or  Flagellates.  Some  possess  shells  {fig.  iii.  3,  5,  21, 
23,  35,  36),  most  have  a  distinct  swallowing  apparatus,  and  in 
Dysteria  there  is  a  complex  jaw — or  tooth-apparatus,  which  needs 
new  investigation.     In  the  active  Ciliata  we  find  locomotive 


posterior  wreath,  peristome 
contracted;  e,  peristomial 
disk;/,  oral  tube. 
V.  mtCTOiloma;  b,  contr. 
vacuole;  c,  d,  two  micro- 
gametes    seeking    to    con- 


juga 

,   V.  _  nebulifen 

with  body  encysted. 

,  Same  sp.  enlarged;  c, 
myoneraes  converging 
posteriorly  to  muscle  of 
stalk;  d,  micronucleus. 

,  Carchesium  speclabUe,  Ehr.; 
J^5o).  ,       .     ..  , 


Opercuiaria . 

(X200);    a    small    colony 

showing  upstanding  ("oper- 


cular ")    peristomial   disk, 
protruded  oral  undulatin 
membrane  and  alia  ir 
tube. 

31,  23,Pyxieo/aoffinii,S.K.,with 
stalk  and  theca;  x,  chitin- 
ous  disk,  or  true  "  oper- 
culum "  closing  theca  in 
retracted  state. 

23,  24.  Caenomorpka  medusula, 
Perty,  (X250),  with  spiral 
peristomial  wreath. 

25,  26,  Thurkola  valiiata,  Str. 
Wright,  in  sessile  theca, 
with  interna!  valve  (o)  to 
close  lube,  as  in  gastropod 
Clausilia;  owing  to  recent 
fission  two  animals  occupy 
one  tube. 
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organs  of  most  varied  kinds:  tail-springs,  drrhi  for  crawling 
and  darting,  dlia  and  membraneilae  for  continuous  swimming 
in  the  open  or  gliding  over  surfaces  or  waltzing  on  tlie  substratum 
{Trichodina,  fig.  iii.  8)  or  for  eddying  in  wild  turns  through  the 
water  (Strombidium,  Tintinntis,  Halleria).  Their  forms  offer 
a  most  interesting  variety,  and  the  flexibihty  of  many  adds 
to  their  easy  grace  of  movement,  especially  where  the  front 
of  the  body  is  produced  and  elongated  like  the  neck  of  a  swan 
{AmphUepttis,  tig.  iii.  5;  Lacrymaria) . 

The  cytoplaim  is  veiy  highly  dtfFerentiated :  especially  the 
ectoplatm  or  ectosarc.  Thia  has  always  a  distinct  elastic  "  pellicle  " 
or  limiting  layer,  in  a  few  cases  hard,  or  even  with  local  hardenings 
that  affect  the  dispaaition  of  a  coat  of  mail  (Coleps)  or  a  pair  of 
valves  iPysleria);  out  is  usually  only  marked  into  a  rhomboidal 
network  by  intersecting  depressions,  with  the  cilia  occupying  the 
centres  of  the  areas  or  meshes  defined.  The  cytoplasm  within  is 
distinctly  alveolated,  and  frequently  contains  tubular  alveoli  runnii^ 
along  the  lenslh  of  the  animal.  Between  these  are  dense  fibrous 
thickenings,  which  from  their  double  refraction,  from  their  arrange- 
ment, and  from  their  shortening  in  contracted  animals  are  regarded 
as  of  muscular  function  and  termed  "  myonemes."  Other  threads 
running  alongside  of  these,  and  not  shortening  but  becoming  wavy  in 
the  general  contraction  have  been  described  in  a  few  species  as 
"  ncuronemes  "  and  as  possessing  a  tternoiu,  conducting  character. 
On  this  level,  too.  lie  the  dot-like  granules  at  the  bases  of  the  cilia. 
which  form  definite  groups  in  the  case  of  such  organs  aa  are  composed 
of  fused  cilia;  in  the  deeper  part  of  the  ectopUsm  the  vacuoles  or 
alveoli  are  more  numerous,  and  reserve  fjranules  are  also  found; 
here  too  exist  the  canals,  sometimes 
a'  a'  B'  b'  developed  into  a  complex  net-work, 
which  open  into  the  contractile 
vacuole. 

The  cilia  themselves  have  a  stitTer 
basal  part,  probably  strengthened  by 
an  axial  rod,  and  a  distal  flexible 
lash;  when  cilia  are  united  by  the 
'  outer  plasmatic  layer,  they  form  (l) 
.  "  Cirrni,"  stiff  and  either  hook-luce 
and  pointed  at  the  end,  or  brush-like, 
'  with  afrayedapex;  (a)  membranelles, 
flattened  organs  composed  of  a 
number  of  cHia  fused  side  by  side, 
LuIeMb'*  TrmUi*  *■  aometimes  on  a  ungle  row,  some- 
times on  two  rows  approximated  at 
MG.  V, — Diagram  I  illus-  either  end  so  as  to  form  a  narrow 
trating  changes  during  con-  oval,  the  membranelle  thus  being 
j  ugation  of  Colpidium  hollow;  (3)  the  oral  "  undulating 
eoipoda.  (From  Hickson,  membrane,"  merely  a  very  elongated 
after  Maupas.)  membranelle  whose  base  may  extend 

M,Old    meganucleus  under-    over   a   length   nearly   equal  to  the 
going diantegiation.  length    of    the   animal;    such    mem- 

M,  Micronucleus.  branes  are  present  in  the  mouth  oral 

N,  migratory,  and  depressron   and   pharynx  of  all   but 

S,  Stationary    pairing-    Gymnostomaceae,    and    aid    in    in- 
nuclcus.  gestion;  a  second  or  third   may  be 

M',  M',  the  new  meganudei,    present,  and  behave  like  active  lips; 
g^n^  (4)  in  Pentnchaceae  the  cilia  of  the 

m'.  The  new  mkronudei  in  periatomial  wreath  are  united  below 
the  products  of  the  hrat  into  a  continuous  undulating  mem- 
fission  of  each  of  the  ex-  brane.  forming  a  spiral  of  more  than 
conjugates;  the  continu-  one  turn,  and  fray  out  distally  into  a 
vertical      line      in-    friiwe;  (5)  the  dorsal  cilia  of  Hypo- 


dicates  period  of  fusion, 

its  cessation,   separatbn;    probably  sensory. 

dotted       lines       indicate        Embedded  in  the  ectosarc  of  many 

fission;      the     spaces    Ciliates  are   trichocysts,   little  elon- 

lettered      1-7     successive    gated    sacs   at    right   ancles   to   the 

stages    in    the    process;    surface,  with  a  fine  hair-likc  process 

the    dear     drdes     indi-    projecting.    On  irritation  these  elon- 

cate    tunctionless    nuclei    gate  into  strong  prominent  threads. 

which  degenerate,  often  with  a  more  or  less  barb-like 

head,  and  may  be  ejected  altogether 

from   the  body.     Those  o\-er   the  surface  of  the   t>ody  appear  to 

be    protective;    but    in    the    Gymnostomaceae    specially    strong 

ones  surround   the  mouth.     They  can  be  injected   into  the  pre>' 

pursued,  and  appear  to  have  a  distinctly  poisonous  effect 

They  are  combinnt  also  into  defensive  battenes  in  the  Gymr' 

LoxophvUtm.     The%-  are  absent  from   most  Heterotrichao 

Hypotnchaceae.  and  from  Peritrich8C«e,  except  for  a  lone  round 

the  collar  of  the  peristome. 

The  openinpi  of  the  body  are  the  mtmtk,  absent  in  a  few  parasital 
n>ecies  y(yp<ifinopsis.  fig,  1.  I.  3).  tfie  amui  and  the  port  <A 
tne  ctMitmctile  vacuole.  The  mtnttk  is  easily  rec<igni(able;  in  the 
most  primiti\T  forms  of  the  G>-mnoBtoraaceae  and  some  other 
groups,  it  is  terminal,  but  it  passes  further  and  further  back  in  more 
modified  species,  thereby  defining  a  \-entraI  and  corrrspondinglv  a 
dorsal  surface;  it  usuallv  lies  an  the  left  side.    The  anus  is  usually 


only  visible  during  excretion,  though  its  position  is  permanent;  in 
a  few  genera  it  is  always  visible  (f.g.  Nyclolkerut,  fig.  i.  16).  The 
pore  ofthe  contractile  vacuole  might  be  described  in  the  same  terms. 

The  endoplasm  has  also  an  alveolar  structure,  and  contains  besides 
large  food-vacuoles  or  d^estive  vacuoles,  and  shows  movements  of 
rotation  within  the  ectoplasm,  from  which,  however,  it  is  not  usually 
distinctly  bounded.  In  OpkryoscoUx  and  Didinium  (fig.  L  13)  a 
permanent  cavity  traverses  it  from  mouth  to  anus. 

Ingestion  of  food  is  of  the  same  character  in  all  the  Hymeno- 
stomata.  The  ciliary  current  drivesa  powerful  stream  info  the  mouth, 
which  impinges  against  the  endosarc,  carrying  with  it  the  food 
particles;  these  adhere  and  accumulate  to  form  a  pellet,  which 
ultimately  is  pushed  by  an  apparently  sudden  action  into  the 
substance  of  the  endosarc  which  closes  behind  it  (fig.  ii.  2).    In  some 


From  CtlkiDi'  Pnutoa,  by  pensis^ai]  ol  the  MumlUu  Compuiy.  N.Y. 

Fto.  vi. — Diagrammatic  view  of  behaviour  of  the  motile  reaction 
ot  Paramecium  after  meeting  a  mechanical  obstruction  at  A.  (From 
G.  N.  Calkins  after  H.  S.  Jennings.)  For  clearness  and  simplicity 
the  normal  motion  is  supposed  to  oe  straight  instead  of  spiral. 

of  the  Aspirotridtaceae  accessory  undulating  membranes  play  the 
part  of  lips,  and  there  is  a  closer  approximation  to  true  d^lutition. 
The  mouth  is  rarely  terminal,  more  freouently  at  the  bottom  of  a 
depression,  the  "  vestibule,"  which  may  be  prolonged  into  a  slender 
canal,  sometimes  called  the  "  pharynx  "  or  "  oral  tube,"  ciliated  as 
wdl  as  provided  with  a  membrane,  and  extending  deep  down  into 
the  body  in  many  Peritrichaceae. 

In  Spirostomaceae  the  "  adoral  wreath  "  oi  membranelles  endoses 
more  or  less  completely  an  anterior  part  of  the  body,  the  "  peri- 
stome," within  which  lies  the  vestibule.  This  area  may  be  depressed, 
truncate,  convex  or  produced  into  a  short  oliconical  disk  or  mto  one 
or  more  lobes,  or  finally  form  a  funnel,  or  a  twisted  spiral  like  a  paper 
cone.  In  most  Peritrichaceae  a  collar-like  rim  surrounds  the 
peristome,  and  marks  out  a  gutter  from  which  the  vestibule  opens; 
the  peristome  can  be  retracted,  and  the  collar  close  over  it.  This 
rim  forms  a  deep  permanent  spiral  funnel  in  Spirockona  (fig.  iii.  10). 

Movemenii  of  Ciliaia. — H.  5.  Jennings  has  made  a  very  detailed 
study  of  these  movements,  which  resemble  those  of  most  minute 
free-swimming  organisms.  The  following  account  applies  practically 
to  all  active  "  Infusoria  "  in  the  widest  sense. 

The  position  of  the  free-aw!mming  Infusoria,  like  that  of  Rotifers 
and  other  small  swimmii^  animals,  is  with  the  front  end  of  the 
body  inclined  out- 
ward to  the  axis  of 
advance,  constantly 
changing  its  azi- 
muth while  pre-  fir 
serving     its     angle 


so;  if  advance  were 

ignored    the    body       _         ..      _.  i  j,      t 

would    thus   rotate       FiG.  vii.— Djagram  of  a  mode  of  pnogresaton 

so  as  to  trace  out   ™  ^  Ciliate  like  Paramecimm;  m,  mouth  and 

a    cone,    with    the   pharynx;  the  straight  line  A.  B.  repreBents  the 

hinder  end   at   the   ^^s  of  prc^ression  described  by  the  postenor 

apex,  and  the  frrint   ej^-  ""d  the  spiral  line  the  curve  described  by 

■>■ ibing  the  base,   t^e   anrerior   end;    the   clear   arcjes   are   the 

contractile  vacuoles  on  tbe  dorsal  side, 
arrested,  (2)  the  animal  reverses  its  ciHa  and 
lutwards  away  from  the  axis  so 
U  and  (i)  then  swims  forwards 
to  which  it  is  inclined  at  the 
>  (figs.  vi..  vii.).  In  this  way  it 
it  finds  itsdf  under  conditions  of 
coming  into  a  region  rdatively 
CO,  or  in  nutriment,  alters  ir- 


On   ! 

(I)  the  r 


same  angle 

stimulation. 

too  cold,   to ,  . 

direction  of  swimming:  in  this  way  individuals  come  to  asxfnble 
in  crowds  where  food  is  abundant,  or  even  where  there  is  a  slight 
excess  of  COi-  This  reaction  may  lead  to  fatal  results;  if  a  sohition 
of  corrosive  sublimate  (Mercuric  chloride)  diffuses  towards  the  hinder 
end  of  the  animal  faster  than  it  progrrsses,  the  stimulus  affecting  the 
hinder  end  first,  the  axis  of  progression  is  altered  w 


of  prt^iession, 
IS  to  the  previous  axii 
9  of  progression  when  ' 
Thus  a  Faramecium 


d  ap^s  to  bring  the 
yClOOglC 
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pj  to  kai  it.     This  "motile  reaction,"  first  noted  by 

Jeniuu^,  is  the  explaoaCion  of  the  general  reactions  of  minute 
swimming  animab  to  most  stimuli  of  whatever  character,  includingr 
light ;  the  practical  workinB;  out  is,  as  he  terms  it,  a  method  of  "  trial 
and  error.  The  action,  nowever,  of  a  current  of  electricity  is  dis- 
tinctly and  immediately  directive^  but  such  a  stimulus  is  not  to  be 
found  in  nature.  The  motile  reaction  in  the  Hypotrichaceae  which 
crawl  or  dart  in  a  straight  line  is  soniewba.t  dinerent,  the  swerve 
being  a  simple  turn  to  the  right  hand — i.e.  away  from  the  mouth. 

Parasitism  in  the  Infusoria  is  by  no  means  so  important  as  among 
Flagellates.  Icklkyophlhirius  alone  causes  epidemics  among  Fishes, 
and  Baianlidimn  ccM  tias  been  observed  in  intestinal  disease  in  Man. 
The  Isotricheae,  among  Aspirotrichaceae  and  the  Ophryoscolecidac 
amoi^  Heterotrichaceae  are  found  in  abundance  in  the  stomachs  of 
Ruminants,  and  are  believed  to  play  a  part  in  the  digestion  of  cellu- 
lose, and  thus  to  be  rather  commensals  than  parasites.  A  lai^e 
number  of  attached  species  are  epizoic  commensals,  some  very 
indiilerent  in  choice  of  their  host,  others  particular  not  only  in  the 
species  they  infest,  but  also  in  the  special  organs  to  which  they 
adhere.  This  is  notably  the  case  with  the  shelled  Peritrichaceae. 
Licktutphora  and  Trichodina  (^.  iii.  8,  g)  among  Peritrichaceae  ate 
capable  of  locomotion  by  their  permanent  posterior  wreath  or  of 
attaching  themselves  by  the  sucker  which  surrounds  it;  Kerona 
fiolyporum  glides  habitually  over  the  body  of  Hydra,  as  does  Tricho- 
dina pedicmus. 

Several  Suctoria  are  endoparasittc  in  Ciliata,  and  their  occurrence 
led  to  the  view  that  they  represented  stages  in  the  life-history  of 
these.  Again,  we  find  in  the  endosarc  of  certain  Ciliates  green 
nucleated  cells,  which  have  a  cellulose  envelope  and  multiply  by 
fission  inside  or  outside  the  animal.  They  are  symbiotic  Algae,  or 
possibly  the  resting  state  of  a  Chiamydomonadine  Flagellate 
(CarUrial),  and  have  received  the  name  Zooehhrelia.  They  are  of 
constant  occurrence  in  Paramecium  bursaria,  frequent  in  Slentor 
polymcrpktts  and  S.  igtieus,  and  Ophrydium  versatile,  and  a  few  other 
spectea,  which  become  infected  by  swallowing  them. 

Claisificalion. 
Order   I. — Section   A. — Gymnostomaceae.     Mouth      habitually 
closed;  swaJSowing  an  active  process;  cilia  (or  membranelles) 
uniform,   usually  distributed   evenly  over  the  body;   form 
variable,  sometimes  of  circular  transverse  section. 

Section  B. — Trichostomata.  Mouth  permanently  open 
against  the  endosarc,  provided  with  I  or  2  undulating 
membranes  often  prolonged  into  an  inturned  pharynx; 
ii^estion  by  action  of  oral  ciliary  apparatus. 
Order  3. — Subsection  (o). — Aspirotrichaceae.  Cilia  nearly  uni- 
form, not  associated  with  cirrhi  or  membranelles,  nor  forming 
a  peristomial  wreath.  Form  usually  flattened,  mouth  unilaterar 
(N.B. — Orders  I,  2  are  sometimes  united  into  the  single  order 
H  olotrichaceae. ) 

Subsection   (J). — Spirotricha..     Wreath   of   distinct   mem- 
branellea — or  of  cilia  fusedat  the  base — enclosii^a  peristomial 
area  and  leading  into  the  tsouth. 
W  i. — Wreath  of  separate  membranelles. 
Order   3. — Heterotrichaceae;   body   covered   with   fine   uniform 

cilia,  usually  circular  in  transverse  section. 
Order    4. — Oligotrichaceae;    body    covering    partial    or    wholly 

absent :  transverse  section  usually  circular. 
Order  5. — Hypotrichaceae;  body  flattened;  body  cilia  repre- 
sented chiefly  by  stiff  ciirhi  in  ventral  rows,  and  fine  motion- 
less dorsal  sensory  hairs. 
Order  6. — \\  ii. — Peritrichaceae.  Peristomial  dliary  wreath, 
spiral,  01  cilia  united  at  the  base;  posterior  wreath  circular 
of  long  membranelles;  body  circular  in  section,  cylindrical, 
taper,  or  bell-sluped. 

TUiufroiitv  Genera  {selecled). 
I,  Gymnostomaceae.  (a)  Ciliation  general  or  not  confined  to  one 
surface.  Coleps  £hr.,  with  pellicle  locally  hardened  into  mailed 
plates;  Tracheiacerca  Ehr.;  Prorodon  Ehr.  (fig.  i.  6,  7);  Trachetius 
Ehr.,  with  branching  endosarc  {(15.  i.  8) ;  Lacrymaria  Ehr.  (fig.  i.  5), 
body  produced  into  a  long  neck  with  terminal  mouth  surrounded  by 


offensive  trichocysts;  Ddtbtus  Duj.,  of  similar  form,  but  anterii 
process,  blind,  preoral;  tchlhyophtkirius  Fouauet  (fig.  i.  9-ia), 
cilia  represented  by  two  girdles  of  membranellae;  Dtdinium  St. 
(fig.  i.  13),  cilia  in  tufts,  surface  with  numerous  tentacles  each 
with  a  strong  terminal  trichocyst;  Actinobotas  Stein,  body  with 
one  adoral  tentacle;  Ileonema  Stokes.  (5)  Cilia  confined  to  dorsal 
surface.  Chilodon  Ehr.;  Loxodes  Ehr.,  body  flattened,  ciliated  on 
one  side  only,  endosarc  as  in  Trachelius;  Dysttria  Huxley,  with  the 
dorsal  surface  hardened  and  hinged  along  the  median  line  into  a 
bivalve  shell,  ciliated  only  on  ventral  surface,  with  a  protrusible 
foot-like  process,  and  a  complex  pharyngeal  armature,  {c)  Cilia 
restricted  to  a  sii^le  equatorial  girdle,  strong  (probably  membra- 
nelles) ;  Mesoditnum,  mouth  4-lobed. 

3.  ^pirotrichaceae.     Paramecium  Hill  (fig.  ii.  1-3);  Opkryoglena 
Ehr.;   Colpoda  O.F.   MQller;   CUpidium  St.;  Lembus  Cohn,  with 


long  cilia;  OpaUnopsis  Foetlinger  (fig.  i.  I,  3);  Anoptopkyra  St. 
(fig.  i.  3,  4).  (The  last  two  parasitic  moutbless  genera  are  placed 
here  doubtfully.) 

3.  Heterotnchaceae,  (a)  Wreath  spiral ;  SteiUor  Oken.  (fig.  iii.  3), 
oval  when  free,  trumpet-shaped  when  attached  by  pseudopods  at 

ex,  and  then  often  secretii^  a  gelatinous  tube;  Blephariima 
ty,  sometimes  parasitic  in  Helioioa;  Spirostomum  Ehr.,  cylindri- 
cal, up  to  i'  in  length;  (_b)  Wreath  straight,  often  oblique;  Nyclo- 
therui  Leidy,  parasidc  anus  always  visible;  Balaatidium  CL  and  L., 
parasitic  (S.  coii  in  man) ;  Bursaria,  O.F.M.,  hollowed  into  an  oval 
pouch,  with  the  wreath  inside. 

4.  Oligotrichaeceae.  TinHmais  Schranck  (^.  iii.  3) ;  Trieliodin- 
oPsis  CI.  and  L. ;  Codonella  Haeck.  (fig.  iii.  s);  Slrombidium 
CI.  and  L.  (fig.  iii.  4),  includingTor^ttatdia  Lank.  (^.  iii.  6,  7), 
according  to  BQtschli;  HalleriaDui.,  with  an  equatorial  girdle  of 
stiff  bristle-like  cilia;  Caenomorpha  Perty  (fig.  iii.  23,  24);  Ophryo- 
scolex  St.,  with  straight  digestive  cavity,  ana  visible  anus,  parasitic 
in  Ruminants. 

5.  Hypotrichaceae.  Stylonychia  Ehr.;  Oxy^lia  Ehr.;  Euptoles 
Ehr.  (fig.  i.  14,  15);  Kerona  Ehr.  (epizoic  on  Hydra). 

6.  Peritrichaceae.  I.  Peristomial  wreath  projecting  when  ex- 
panded above  a  circular  contractile  collar-like  rim. 

(a)  Fam.  Urceolaridae ;  posterior  wreath  permanently  present 
around  sucker-like  base.  Trickodina  Ehr.  (fig.  iii.  8,  9),  epiEoic  on 
Hydra;  Lichnophora  C).  and  L.;  Cydochaela  Hatchett  Jackson; 
Gerda  CI.  and  L. ;  Scypkidia  Duj. 

(fi)  Fam.  Vorticellidae  =  Bell  Animalcules:  posterior  wreath 
temporarily  present,  shed  after  fixation. 

Subfam.  I.  Vorticellinae  animals  naked,  (i.)  Solitary;  Vorticdla 
Linn.  (fig.  iii.  11-17),  stalk  hollow  with  spiral  muscle;  Pyxidium 
S.  Kent,  stalk  non-contractile,  (ii.)  Forming  colonies  by  budding  on 
a  branched  stalk:  Corchesium  Ehr.,  hollow  branches  and  muscles 
discontinuous;  Zoothamnium,  Ehr.,  branched  hollow  stem  and 
muscle  continuous  through  colony;  Bpistytis  Ehr.,  stalk  rigid — 
(the  animal  body  in  these  three  genera  has  the  same  characters  aa 
VorticeU<i)—Campaw!Ua  Goldf.,  stalked  like  Efnstylis,  wreath  of 
many  turns  (nematocysts  sometimes  jiresent)  (fig.  iii.  19) ;  Optr- 
cuiaria,  stalk  of  Epiztylis,  disk  supporting  wreath  obconical,  collar 
veiy  high  (fig,  iii.  20). 

Subfam.  2.  Vaginicolinae ;  body  enclosed  in  a  firm  theca: 
Vaginicola  Lam.,  shell  simple,  sessHe;  Thuricola  St.  Wright,  shell 
sessile,  with  a  valve  opening  inwards  (fig.  iii.  25-26) ;  Cothumia  Ehr., 
shell  stalked,  simple;  Pyxicola  S.  Kent,  shell  stalked,  closed  by  an 
infra  peristomial  opercular  thickening  on  the  body  (fig.  iii.  21-22). 

Subfam.  3.  Shells  gelatinous;  those  of  the  colony  aggregated 
into  a  floating  spheroidal  mass  several  inches  in  diameter. 
Opkrydium  Bory,  O,  versatile  contains  ZoocUorelta,  which  secretes 
'gen,  and  the  gas-bubbles  float  the  colonies  like  green  lumps  of 


oxygen 
jelly. 


Peristomial  wreath,  not  protrusible,  surrounded  by  a  very 
high  usually  spiral  collar. 

Fam.  Spirochonina.  Spirochma  St.  (fig.  iii.  10);  Kentrochona 
Rompel;  both  genera  epizoic  on  gills,  &c,  of  small  Crustacea. 

Suctoria. — These  are  distinguished  from  Ciliata  by  their 
possession  of  hollow  tentacles  (one  only  in  Rhyncketa,  fig.  viii.  i, 
and  Urnula)  through  which  they  ingest  food,  and  by  not  possess- 
ing cilia,  except  in  the  young  stage.  Fission  approidmately 
equal  is  very  rare.  UsuaUy  it  is  unequal,  or  if  nearly  equal  one 
of  the  halves  remains  attached,  and  the  other,  as  an  embryo 
or  gemmule,  develops  ciUa  and  swims  ofi  to  attach  itself  else- 
where; Spkaeropkrya  (fig.  viii.  2-6)  aloae,  often  occurring  as  an 
endoparasite  in  Ciliata,  may  be  free,  tentaculate  and  unattached. 

The  ectosarc  is  usually  provided  with  a  firm  pellicle  which  shows 
a  peculiar  radiate  "  milling  "  in  optical  section,  so  fine  that  its  true 
nature  is  difficult  to  make  out;  it  may  be  due  to  radial  rods,  regularly 
imbedded,  or  may  be  the  expression  of  radial  vacuoles.  The  tentacles 
vary  in  many  respects,  but  are  always  retractile.  They  are  tubes 
covered  by  an  extension  of  the  pellicle;  this  is  invaginated  into  the 
body  round  the  base  of  the  tentacle  as  a  sheath,  and  then  evaginated 
to  form  the  outer  layer  of  the  tentacle  itself,  over  which  it  is  frequently 
raised  into  a  spiral  ridge,  which  may  be  traced  down  into  the 
part  sunk  and  ensheathM  within  the  body;  in  Choanophrya,  where 
the  tentacles  are  largest,  the  pellicle  is  further  continued  into  the 
interior  of  the  tentacle.  The  tentacles  are  always  pierced  by  a  central 
canal  opening  at  the  apex,  which  maybe  (i)  enlarged  into  a  terminal 
capitate  sucker,  (2)  slightly  flared,  (3)  truncate  and  closed  in  the 
resting  state  to  become  widely  opened  into  a  funnel,  or  (4)  pointed. 
The  tentacles  arc  always  capable  of  being  waved  from  side  to  side, 
or  turned  in  a  definite  direction  for  the  reception  or  prehension  of 
food ;  in    RkyrKhela,    the  movements  of  the  long  single  tentacle 

recall  those  of  an  elephant's  trunk,  only  they  a 

and  more  varied.  In  the  majority  of  cases  the  fc 
and  the  contents  of  the  prey  may  be  seen  pass 
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Fig.  viii, — Suctoria  (in  all  a,  meganiicleus  i  i 


jntractile  vacuole). 


1,  RhynckeUt  cydopum,  Zenker; 

only  a  single  tentacle  and 
thai  suctorial;  X  150;  epi- 

2,  Sphaerophrya  uroslylae,  Mau- 

pas;  normal  adult;  X  200; 
parasitic  in  Ciliate  Urosiyla. 

3,  The  same  dividing  by  trans- 

verse lission,  tne  anterior 
moiety  with  temporarily 
developed  cilia. 
4i  5,  6,  Sphaerophrya  sitntorea, 
Maupas:  X  aoo.  Parasitic 
in  SUnlor,  and  at  one  time 
mistaken  for  its  yoimg. 

7,  Trichophrya    epislylidis,    CT. 

and  L, ;  X  150. 

8,  Ilemiophryagemmipara.HeTt- 

wig;  X  400.  Example  with 
six  buds,  into  each  of  which 
a  branch  of  the  meganucleus 
a  is  extended. 


9,  The  same  species,  showing 
the  two  kinds  of  tentacles 
(the  suctorial  and  the 
pointed )  ,a  ndt  wocontrac  tile 
vacuoles  b. 

10,  Ciliated  embryo  of  Podopify a 
sleinii,  CI.  and  L. ; 
X  300- 

I  J,  Acinelo  irandis,Savi\\e  Kent; 
X  100;  showing  pedun- 
culated cup,  and  animal 
with  two  bunches  of  en- 
tirely suctorial  tentacles. 

i2,5^/«wr(i^ftryomafna,Maupas; 
X  300.    It  has  seized     '  ' 


■ntacles 


and 


t  of  sucking  out  the 
of     six     examples 
of  the  Ciliate  Colpoda  par- 

„  Poaophrya  elongata,  CI.  and 
L.;  X  150. 


unknowD.  The  eRdoaarc  is  full  of  food'^nuiules  and  reserve-granules 
(oil,  colouring  matter  and  proteid). 

The  meganucleus  and  tne  mkronucleus  are  both  usually  single, 
but  in  Dendrosoma  (fig.  viii.  20),  of  whichithe  body  is  branched,  and 
the  meganucleus  with  it,  there  are  numerous  micronuclei.  In  most 
cases  tne  micronucleus  has  not  been  recorded,  though  from  the 
similarity  of  conjugation,  and  its  presence  in  most  cases  of  fission  aud 
budding  that  have  been  accurately  described,  we  may  infer  that  it  is 
always  present.  In  unequal  fission  the  meganucleus  sends  ajproceEs 
into  the  bud,  while  the  micronucleus  divides  as  in  Ciliata.  The  bud 
may  be  nearly  equal  to  the  remains  of  the  original  animal,  or  much 
smaller,  and  in  that  case  a  depression  surrounde  it  which  may  deepen 
so  as  to  form  a  brood-cavity,  either  communlcatii^  by  a  mere 
"  birth-pore  "  with  the  outside  or  entirely  dosed.  In  some  cases 
the  budding  is  multiple  (fig.  viii.  Sj,  and  a  lai^  number  of  buds  are 
formed  ana  liberated  at  the  same  time.  In alicases  the  bud  escapes 
without  tentacles,  and  possesses  a  characteristic  supply  of  cilia, 
whose  arrangement  is  constant  for  the  species. 

In  some  cases  an  adult  may  withdraw  its  tentacles,  moult  its 
pellicle  and  develop  an  equipment  of  cilia  and  swim  away:  this  is 
the  case  with  Daioroeomeles,  parasitic  on  Gammarus,  when  its  host 
moults. 

The  numerous  species  of  Suctoria,  often  bo  abundant  on  various 
species  of  Cyclops,  are  not  found  on  the  other  fresh-water  Copepoda, 
Diaflomiis  and  Cantiiocamplus,  belonging  indeed  to  other  families. 
Again,  these  Suctoria  affect  different  positions,  those  found  on  the 
antennae  not  being  present  on  the  mouth  parts;  the  ventral  part  of 
the  thorax  has  another  set ;  and  the  inside  of  the  pleural  fold  another. 
Rhyncheta  occupies  the  front  of  the  "  couplers  "  or  median  down- 
growths  uniting  the  coxopodites  of  the  swimming  legs,  and  Ckoana- 
phrya  settles  in  the  Immediate  neighbourhood  of  the  mouth,  preferably 
on  the  epistoma,  labrum  and  metastomatic  region,  but  also  on  the 
adoral  appendages  and  in  rare  cases  extends,  when  the  settlement  is 
extensive,  to  the  bases  of  the  two  pairs  of  antennae;  while  distinct 
species  of  Podophrya  settle  on  the  antennae,  the  front  of  the  thorax 
and  the  inside  of  the  pleural  folds.  Dendrocomtlts  is  common  on 
the  gills  of  the  freshwater  shrimp  (Amphipod)  GammarKS  and 
Stylocomtta  on  the  gills  and  gill-covers  of  the  Isopod  Aselius,  the 
water-slater.  The  mdependence  of  the  Acinetaria  was  threatened 
by  the  erroneous  view  of  Stein  that  they  were  phases  in  the  life- 
history  of  Vorticellidae.  Small  parasitic  forms  {Sphaerophrya) 
were  also  regarded  erroneously  as  the  "  acinetiform  young  "  of 
Ciliata.  They  now  must  be  regarded  as  an  extreme  modification  of 
the  Protozoon  series,  in  which  the  differentiation  of  organs  in  a 
unicellular  animal  reaches  its  highest  point. 

Principal  Genera. 

I.  Unstalked  simple  forms.  Umuia  CI.  and  L..  permanently 
ciliate;  Rhyncheta  Zenker  (fig.  v!il.  l),  on  the  limb  couplers  of  Cyclops; 
Sphaerophrya  CI.  and  L.  {&.  viii.  a-6,  la),  endoparasitic  in  Ciliata 
and  formerly  taken  for  embryos  thereof,  never  attached;  Tricho- 
phrya CI.  and  L.  (fig.  viii.  7),  of  similar  habits,  but  temporarily 
attached,  sessile. 

a.  Stalked  simple  forms;  Podophrya  F.hr.  (fig.  viii.  10,  13,  16), 
tentacles  all  knobbed  or  flared;  Ephelota  Strethill  Wright,  tentacles 
all  pointeA -,  Hemiophrya  S.  Kent  (fig.  viii.  8,  9,  14),  tentacles  of  both 
kinds;  Choanophrya  Hartog,  tentacles  thick,  truncate,  very  retrac- 
tile, when  expanded  opening  into  funnels  for  aspiration  of  floating 
prey,   never   for  attachment — epizoic   on  sntero-ventral   parts  oT 

3.  Cupped  forms;  Soienophrya  CI.  and  L.,  cup  sessile;  Acincla 
£hr.,  cup  stalked;  Acinetopiis  BUtschli,  like  Acineta,  but  the  cup 
flattened,  closed  distally  with  only  slit-like  apertures  ("  pylomes  '^ 
for  the  bundles  of  tentacles;  Podocyalhus,  uke  Acineta,  but  with 
pointed  as  well  as  knobbed  tentacles. 

4.  Tentacles  in  bundles  at  the  tips  of  one  or  more  processes  or 
branches  of  the  \)oAy.  Ophryodendron  CI.  and  L.,  tentaculiferous 
process  single  (fig.  viii.  21) ;  Dendrocometes  Stein  (fig.  viii.  15),  body 
rounded,  processes  repeatedly  branched,  epizoic  on  gills  of  Gammoruj 
puUx;  Dendrosoma  Ehr.  (fig.  viii.  17-20),  boAy  freely  branched  from 
a  basal  attached  stolon,  meganucleus  branching  with  the  body. 

Bibliography. — (a)  Infusoria  in  the  widest  sense:  C.  E.  Ehren- 
berg,  Die  J nfusioHStierchen  als  voUkornvtene  Orranismen  (1838); 
F.  Dujardin,  Zoophytes  infusoires  (1841).  (6)  Infusoria,  including 
Mastigophora :    M.   Perty,   Zur  Kennlniss   KUinsler   Lehensfo 


(1852);  E.  ClaparMe  and  J.  Lachmann,  tludes 


nfusoires 


14,  Hemiophrya  benedenii,  Fraip. ; 

tentacles  retracted. 

15,  Dendrocometes         paradoxus. 

Stein;  X  350.    Parasitic  on 
Gammarus  pulex;  captured 

16,  A    single    tentacle   of   Podo- 

phrya: X  800.    R,  Hertwig. 
17-20,  Dendrosoma  radians  I  Ehr.: 


nmg 


mbryo;   X  600. 


ciii- 


Earliest  fixed  condition  of 
the  embryo;  X  60O.  ig, 
Later  stage,  a  single  ten- 
taculiferous process  now 
developed;  X  60O.  20, 
Adult  colony;  e,  enclosed 
ciliated  embryos;  d, 
branching  stolon;  e,  more 
minute  reproductive  (?) 
bodies 
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et  ki  Ehkepodfs  (1858-1861);  F.  von  Stein,  Der  Orgattistiuu  der 
InfiuionsHere  {1859-1883);  W.  SaviUe  Kent,  A  itanuai  of  the 
Infusoria,  including  a  description  gf  all  known  Flagellate,  Ciliate 
and  Tentaculiferoua  Protoioa  (1880-1883).  (c)  Infusoria,  as  limited 
by  BQtschli.  O.  BQtschli,  Bronn's  Tierrtich,  vol.  i.  Proloioa,  pt,  3 
Infusoria  (1887-1889),  the  moat  complete  work  tadetinf,  but  without 

Jieciiic  diagnoses;  S.  J.  Hickson,  "  The  Infusoria  "  in  Lankester'e 
realise  on  Zoology,  vol,  i.  fasc,  2  (1903),  a  general  account,  well 
illustrated,  with  a  diagno^  of  all  genera,  bee  also  Delage  and 
H4rouard,   Traitt  de  Zootogie  ooncrlte,   vol.  L   "  La  Cellule  et  les 


r^ique  sur  fe  groMpe  des  Infiaoires  teatacuiifhres  (Suctorial, 
WTth  diagnoses  M  spedea;  A.  Lang,  Lehili.  der  ver^Uich. 
Anatomie  der  wirMlosen  Tiere,  vol.  L  "  Protozoa  "  (looi)  (a  view  of 
comparative  anatomy,  physiology  and  bionomics) :  Marcus  Hartog, 
"  Protozoa,"  in  Cambridge  Natural  History,  i.  (1906) ;  H.  S.  Jennings, 
ContribuUons  to  the  Study  of  the  Bekamour  of  Liwer  Organisms  (1904); 
G.  N.  CalkioF, "  Studies  on  the  Life  History  of  Protozoa  "  (Life  cycle 
of  Paramecium),  1.  Arch.  Euivi.  xv.  (1902),  11.  Arch.  Prot.  i.  (190a), 
in.  Biel.  BttU.  iii.  (i<»Oz),  ly.  J.  Exp.  Zool.  I  {1904).     Numerous 

Kpers  dealing  especially  with  advances  in  structural  knowledge 
ve  appeared  in  the  Archit  fdr  Protislenkunde,  founded  by  F. 
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IN0BB0R6  [I^FGI:BI7KOE,  Ingelbdkoc,  Imgelbokg,  Iseu- 
BusoE,  Dan.  iNGiBjdKcl  (c.  1176-1337  or  1338),  queen  of  Fiance, 
was  the  daughter  of  Valdemax  1.,  king  of  Denmark.  She  married 
in  1195  Philip  II.  Augustus,  king  of  France,  but  on  the  day  after 
his  maniage  the  lung  took  a  sudden  aveisioa  to  her,  and 
wished  to  obtain  a  separation.  During  almost  twenty  years  he 
strained  every  effort  to  obtain  from  the  church  the  dedaiation 
of  ntdlity  of  his  marriage.  The  ix>uncil  of  Compile  acceded 
to  his  wish  on  the  5th  of  November  1193,  but  the  popes  Celestine 
III,  and  Innocent  III.  successively  took  up  the  defence  of  the 
unfortunate  queen.  Philip,  having  married  Agnes  of  Meran  in 
June  1196,  was  ezconununicated,  and  as  he  remained  obdurate, 
the  kingdom  was  placed  under  an  interdict.  Agnes  was  finally 
sent  away,  but  Ingeborg,  shut  up  in  the  ch&teau  of  Btampcs, 
had  to  undergo  all  sorts  of  privations  and  vexations.  The 
king  attempted  to  induce  her  to  soUcit  a.  divorce  herself,  or  to 
enter  a  convenL  At  last,  however  (1313),  hoping  perhaps  to 
justify  by  his  wife's  claims  his  pretensions  to  England,  Philip 
was  reconciled  with  Ingeborg,  whose  life  from  henceforth  was 
devoted  to  religion.  She  survived  him  more  than  fourteen 
years,  passing  the  greater  part  of  the  time  in  the  priory  of  St 
Jean  at  Corbeil,  which  she  had  founded. 

See  Robert  Davidson,  PhUip  II.  Aug^  vm  Frankrekk  und 
Ingeborg  (Stuttgart,  1888);  and  E.  Michael.  "  Zur  Geachichte  der 
Kdnigin  Ingelborg  "  inthe  Zeilschrif I  far  KatkolischeTkeelogitUS^o). 

IKQBLHEIH  (Ober-Ingelheim  and  Nieder-Ingelheim),  the 
name  of  two  contiguous  market-towns  of  Germany,  in  the 
giand-duchy  of  Hesse-Darmstadt,  on  the  Selz,  near  its  confluence 
with  the  Rhine,  9  m.  W.N.  W.  of  Mainz  on  the  railway  to  Coblenz. 
Ober-Ingelhetm,  formerly  an  imperial  town,  is  still  surrounded 
by  walls.  It  has  an  Evangelical  church  with  painted  windows 
representing  scenes  in  the  life  of  Charlemagne,  a  Roman  Catholic 
church  and  a  synagogue.  Its  chief  industry  is  the  manufacture 
of  red  wine.  Pop.  (1900)  3401.  Nieder-Ingelheim  has  an 
EvangeUcal  and  a  Roman  Catholic  church,  and,  in  addition  to 
wine,  manufactories  of  paper,  chemicab,  cement  and  malt.  Pop. 
343S- 

Nieder-Ingelheim  is,  according  to  one  tradition,  the  birthplace 
of  Charlemagne,  and  it  possesses  the  ruins  of  an  old  palace  built 
by  that  emperor  between  768  and  774.  The  building  contained 
one  hundred  marble  pillars,  and  was  also  adorned  with  sculptures 
and  mosaics  sent  from  Ravenna  by  Pope  Adrian  I.  It  was 
extended  by  Frederick  Barbarossa,  and  was  burned  down  in 
i37o,beingrestoredby  the  emperor  Charles  IV.  in  1354.  Having 
passed  into  the  possession  of  the  elector  palatine  of  the  Rhine, 
the  building  suffered  much  damage  during  a  war  in  1463,  the 
Thirty  Years'  War,  and  the  French  invasion  in  1689.  Only 
few  remains  of  it  are  now  standing;  but  of  the  pillars,  several 
are  in  Paris,  one  is  in  the  museum  at  Wiesbaden  and  another 
on  the  SchiUerpUtz  in  Mainz.    Inside  its  boundaries  there  is 


the  restored  Remigius  Kirche,  apparently  dating  tiom  the  time 
of  Frederick  I. 

See  Hilz,  Der  Reiekspalasl  m  Inpikeint  (Ober-Tngelhrim,  1868} ; 
and  Clemen,  "  Der  KaroliiwiEcbe  Kaiaerpalast  tu  Ingettidm,"  in 
Westdeutsclie  Zeitschrift.  Band  tx.  (Trier,  1S90). 

IKOELOW,  JUN  (1830-1897),  English  poet  and  novelist, 
was  bom  at  Boston,  in  Lincolnshire,  on  the  17th  of  March  iSio. 
She  was  the  daughter  of  Wiffiam  Ingelow,  a,  banker  of  that 
town.  As  a  girl  she  contributed  verses  and  tales  to  the  magazines 
under  the  pseudonym  of  "  Orris,"  but  her  first  (anonymous) 
volume,  A  Rhyming  Chfonide  of  Incidents  and  Feelings,  did 
not  appear  until  her  thirtieth  year.  This  Tennyson  said  had 
"  very  charming  things  "  in  it,  and  he  declared  he  should  "  Uke 
to  know  "  the  author,  who  was  later  admitted  to  his  friendship. 
Miss  Ingelow  followed  this  book  of  verse  in  1851  with  a  story, 
AUerton  and  Dreux,  but  it  was  the  publication  of  her  Poems  in 
1S63  which  suddenly  raised  her  to  the  rank  of  a  popular  writer. 
They  ran  rapidly  through  numerous  editions,  were  set  to  music, 
and  sung  in  every  drawing-room,  and  in  America  obtained  an 
even  greater  hold  upon  pubhc  estimation.  In  1867  she  published 
The  Story  of  Doom  and  other  Poems,  and  then  gave  up  verse  for 
a  while  and  became  industrious  as  a  novelist.  Off  the  SfcelHgs 
appeared  in  187J,  Fated  to  be  Free  in  1873,  Sarah  de  Berenger 
in  1880,  and  John  Jerome  in  1S86.  She  also  wrote  Studies  for 
Stories  (1864),  Stories  told  to  a  Child  (1865),  MoP^a  t,he  Fairy 
(1869),  and  other  excellent  stories  for  children.  Her  third 
series  of  Poems  was  published  in  1S85.  She  resided  Ux  thelast 
years  of  her  life  in  Kensington,  and  somewhat  outlived  her 
popularity  as  a  poet.  She  died  on  the  30th  of  July  1S97.  Her 
poems,  which  were  collected  in  one  volume  in  1898,  have  often 
the  genuine  ballad  note,  and  as  a  writer  of  songs  she  was  exceed- 
ingly successful.  "  Sailing  beyond  Seas  "  and  "  When  Sparrows 
build  "  in  Supper  at  the  Mill  were  deservedly  among  the  most 
popular  songs  of  the  day;  but  they  share,  with  the  rest  of  her 
work,  the  faults  of  affectarion  and  stilted  phraseology.  Her 
best-known  poem  was  the  "  High  Tide  on  the  Coast  of  Lincoln- 
shire," which  reached  the  highest  level  of  excellence.  The 
blemishes  of  her  style  were  cleverly  indicated  in  a  well-known 
parody  of  Calverley's;  a  false  archaism  and  a  deliberate  assump- 
tion of  unfamiliar  and  unnecessary  synonyms  for  simple  objects 
were  among  the  most  vicious  of  her  mannerisms.  .  She  wrote, 
however,  in  verse  with  a  sweetness  which  her  sentiment  and  her 
heart  inspired,  and  in  prose  she  displayed  feeUng  for  character 
and  the  gift  of  narrative;  while  a  delicate  underlying  tenderness 
is  never  wanting  in  either  medium  to  her  sometimes  tortured 
expression.  Miss  Ingelow  was  a  woman  of  frank  and  ho^itable 
manners,  with  a  look  of  the  Lady  Bountiful  of  a  country  parish. 
She  had  nothing  of  the  professional  authoress  01  the  "  hteiary 
lady  "  about  her,  and,  as  with  characterisdc  simplicity  she  was 
accustomed  to  say,  was  no  great  reader.  Her  temperament 
was  rather  that  oi  the  improvisatore  than  of  the  professional 
author  or  artist. 

IHQBMAKH,  BBRNBARD  SEVBRIH  (17S9-1863),  Danish 
poet  and  novelist,  was  born  at  Toritildstrup,  in  the  island  of 
Fabter,  on  the  38th  of  May  1789.  He  was  educated  at  the 
grammar  school  at  Slagelse,  and  entered  the  university  of 
Copenhagen  in  1806.  His  studies  were  interrupted  by  the 
English  invasion,  and  on  the  first  ni^t  of  the  bombardment 
of  the  city  Ingemann  stood  with  the  young  poet  Blicher  on  the 
walls,  white  the  shells  whistled  past  them,  and  comrades  were 
killed  on  either  side.  All  his  early  and  unpublished  writings 
were  destroyed  when  the  English  burned  the  town.  In  1811  he 
published  his  first  volume  of  poems,  and  in  i8i3  his  second, 
followed  in  1813  by  a  book  of  lyrics  entitled  Procne  and  in  1814 
the  verse  romance,  Tke  Black  Knights.  In  1815  he  published 
two  tragedies,  Masanieilo  and  Blanca,  followed  by  The  Voice  in 
the  Desert,  The  Shepherd  of  Tolosa,  and  other  romantic  plays. 
After  a  variety  of  publications,  all  very  successful,  he  travelled 
in  181S  to  Italy.  At  Rome  he  wrote  The  Liberation  of  Tasso, 
and  returned  in  1819  to  Copenhagen.  In  1830  he  began  to 
display  his  real  power  in  a  volume  of  delightful  tales.  In  1831 
bis  dramatic  career  closed  with  the  production  of  an  unsuccessful 


Digitized  by 


Google 


564 


INGERSOLL— INGLEFIELD 


c<Hnedy,  JfogMetuffi  in  a  Barber's  Shop.  In  1833  the  poet  was 
nominated  lector  in  Danish  language  and  literature  at  SorO 
College,  and  he  now  married.  Vaidemar  the  Great  and  kis  Men, 
an  historical  epic,  appeared  in  1824.  The  next  few  years  were 
occupied  with  his  best  and  most  durable  work,  hb  four  great 
national  and  historical  novels  of  Vaidemar  Seier,  i8z6;  Erik 
Menved's  Childhood,  1828;  King  Erik,  1833;  and  Prince  Otto 
of  Denmark,  1835.  He  then  returned  to  epic  poetry  in  Queen 
Margaret,  1836,  and  in  a  cycle  of  romances,  Ho/gerDattiie,  1837. 
His  later  writings  consist  of  religious  and  sentimeatal  lyrics, 
epic  poems,  novels,  short  stories  in  prose,  and  fairy  tales.  His 
last  publication  was  The  Apple  oJGold,  1856.  In  1846  Ingemann 
was  nominated  director  of  Soro  CoUege,  a  post  from  which  he 
retired  in  1849.  He  died  on  the  a4th  of  February  i86a.  Inge- 
maim  enjoyed  during  his  lifetime  a  popularity  imapproachcd 
even  by  that  of  Ohlenschl&ger.  His  boundless  facility  and 
fecundity,  his  sentimentality,  bis  religious  melancholy,  his  direct 
appeal  to  the  domestic  afiections,  gave  him  instant  access  to  the 
ear  of  the  public.  His  novels  are  better  than  his  poems;  of 
the  former  the  best  are  those  which  are  directly  modelled 
on  the  manner  of  Sir  Walter  Scott.  As  a  dramatist  he 
outlived  his  reputation,  and  his  unwieldy  epics  are  now  little 
read. 

Ingeraann's  works  were  collected  tn  41  vols,  at  Copenhagen 
{1843-1865).  His  autobiogra[>hy  was  edited  by  Galakjot  in  i86a; 
his  correspondence  by  V.  Heise  (1879-1881):  and  his  letters  to 
Grundtvig  by  S.  Gnindtvig  fi88a).  See  also  H.  SchwanenflUgcl, 
Intematms  Lis  og  Digtning  (1886)1  and  Geoig  Biandea,  Essays 
(1889). 

ING&RSOLL,  ROBBItT  QREEH  (i  833-1899) ,  American 
lawyer  and  lecturer,  was  bom  in  Dresden,  New  York,  on  the 
I  ith  of  August  1833.  His  father  was  a  Congregational  minister, 
who  removed  to  Wisconsin  in  184.3  and  to  lUiaois  in  1845. 
Robert,  who  had  received  a  good  common-school  education,  was 
admitted  to  the  bar  in  1854,  and  practised  law  with  success  in 
Illinois.  Late  in  1861,  during  the  Civil  War,  he  organized  a 
cavalry  regiment,  of  which  he  was  colonel,  until  captured  at 
Lexington,  Tennessee,  on  the  i8th  of  December  1862,  by  the 
Confederate  cavalry  under  General  N.  B.  Forrest.  He  was 
paroled,  waited  in  vain  to  be  exchanged,  and  in  June  1863 
resigned  from  the  service.  He  was  attorney-general  of  Illinois 
in  1867-1869,  and  in  1876  his  speech  in  the  Republican  National 
CoQvenrion,  naming  James  G.  Blaine  for  the  Presidential 
candidate,  won  him  a  national  reputation  as  a  public  speaker. 
As  a  lawyer  he  distinguished  himself  particularly  as  counsel  for 
the  defendants  in  the  "  Star-Route  Fraud  "  trials.  He  was 
most  widely  known,  however,  for  his  public  lectures  attacking 
the  Bible,  and  his  anti-Christian  views  were  an  obstacle  to  his 
political  advancement.  Ingersoll  was  an  eloquent  rhetorician 
rather  than  a  logical  reaaoner.  He  died  at  Dobbs  Ferry,  N.Y., 
on  the  21st  of  July  1899. 

His  principallectures  and  Boeechea  were  published  under  the  titles : 
The  Gods  aTid  Other  Lectures  (1876);  Some  Mistakes  of  it  uses  (1879); 


e  published  1: 


INGERSOLL,  a  town  and  port  of  entry  of  Oxford  county, 
Ontario,  Canada,  19  m.  E,  of  London,  on  the  river  Thames 
and  the  Grand  Trunk  and  Canadian  Pacific  railways.  Fop. 
(1901)  4S72.  The  principal  manufactures  are  agricultural  imple- 
ments, furniture,  pianos  and  screws.  There  is  a  large  export 
trade  in  cheese  and  farm  produce. 

INGHAM.  CHARLES  CROMWELL  (1796-1863),  American 
artist,  was  born  in  Dublin,  Ireland.  He  was  apupil  of  the  Dublin 
Academy,  emigrated  to  the  United  States  at  the  age  of  twenty- 
one,  and  immediately  became  identified  with  the  art  life  of  that 
country,  being  one  of  the  founders  of  the  National  Academy 
of  New  York  in  1826  and  its  vice-president  from  1845  to  1850. 
He  paiuted  portraits  of  the  reigning  beauties  of  New  York  and 
acquired  considerable  reputation,  continuing  to  practise  his 
profession  until  his  death,  in  New  York,  on  the  loth  of  December 
1863. 


IHflHIRAMI,  the  name  of  an  Italian  noble  family  of  Volterra. 
The  following  are  its  most  important  members: 

TouuASO  Inghuaui  (1470-1516),  a  humanist,  is  best  known 
for  his  Latin  orations,  seven  of  which  were  published  in  1777. 
His  success  in  the  part  of  Phaedra  in  a  presentation  of  Seneca's 
Hippolytus  (or  Phaedra)  led  to  his  being  generally  known  as 
Fedra.  He  received  high  honours  from  Alexander  VI.,  Leo  X. 
and  Maximilian  I. 

FxANCESCO  Ihghikaui  (1773-1846),  a  distinguished  archaeo- 
logist, fought  in  the  French  wars  {1799),  and  afterwards  devoted 
himself  especially  to  the  study  of  Etruscan  antiquities.  He 
founded  a  college  at  Fiesole  and  collected,  though  without  critical  ' 
insight,  a,  mass  of  valuable  material  in  his  Monumetiii  etruschi 
(10  vob.,  1820-1827),  GaUeria  omerica  (3  vols.,  1829-1851), 
Pitlure  di  vasifiUili  (1831-1837),  Museo  eirusco  chiusino  (2  vols., 
1833),  and  the  incomplete  Storia  deila  Toscana  (1841-1845): 
these  works  were  elaborately  illustrated. 

His  brother,  Giovanni  Inghirami  (1779-1851),  was  an 
astronomer  of  repute.  He  was  professor  of  astronomy  at  the 
Institute  founded  by  Ximenes  in  Florence  and  published  beside 
a  number  of  text-books  Effemeridi  dell'  occultazione  delle  piccole 
stdle  soUo  la  luna  (1809-1830);  Effemeridi  di  Venese  e  Giove 
all'  itso  de'  navtgantt  (1831-1824);  Tavole  astronomichi  vniversali 
porlalili (i&ii);  Basetrigonometricamisurafain  7'ojcana(i8i8); 
Carta  topograjica  e  geometrica  deila  Toscana  (1830). 

INGLEBY,  CLEMENT  MANSFIELD  (1823-1886),  EngUsh 
Shakespearian  scholar,  was  born  at  Edgbaston,  Birmingham, 
on  the  39th  of  October  1823,  the  son  of  a  solicitor.  After  taking 
his  degree  at  Trinity  College,  Cambridge,  he  entered  his  father's 
office,  eventually  becoming  a  partner.  In  1859  he  abandoned 
the  law  and  left  Birmingham  to  live  near  London.  He  contri- 
buted articles  on  literary,  scientific  and  other  subjects  to  various 
magazines,  but  from  1874  devoted  himself  almost  entirely  to 
ShaJiespearian  literature.  His  first  work  in  this  field  had  been 
an  exposure  of  the  manipulations  of  John  Payne  Collier,  entitled 
The  Shakespeare  Fabrications  (1859);  his  work  as  a  commentator 
began  with  The  Still  Lion  (1874),  enlarged  in  the  following  year 
into  Shakespeare  Hermeneutics.  In  this  book  many  of  the  then 
existing  difficulties  of  Shakespeare's  text  were  explained.  In 
the  same  year  (1875)  he  published  the  Centurie  of  Prayse,  a 
coUecrion  of  references  to  Shakespeare  and  his  works  between 
1593  and  1692.  His  Shakespeare:  Ike  Man  and  the  Book  was 
published  in  1877-1S81;  he  also  wrote  Shakespeare's  Bones 
(1882),  in  which  he  suggested  the  disinterment  of  Shakespeare's 
bones  and  an  examination  of  his  skull.  This  sufKcstion,  though 
not  due  to  vulgar  curiosity,  was  regarded,  however,  by  public 
opinion  as  sacrilegious.  He  died  on  the  36th  of  September  1886, 
at  Ilford,  Essex.  Although  In^by's  reputation  now  rests 
solely  on  his  works  on  Shakespeare,  he  wrote  on  many  other 
subjects.  He  was  the  author  of  hand-books  on  metq>faysic  and 
logic,  and  made  some  contributions  to  the  study  of  natural 
science.  He  was  at  one  time  vice-president  of  the  New  Shak^>erc 
Society,  and  one  of  the  original  trustees  of  the  "  Birthplace." 

INGLEFIELD,  SIR  EDWARD  AUGUSTUS  (1830-1894), 
British  admiral  and  explorer,  was  born  at  Cheltenham,  on  the 
27th  of  March  1820,  and  educated  at  the  Royal  Naval  College, 
Portsmouth.  His  father  was  Rear-Admiral  Samuel  Hood 
Inglefield  (1783-1848),  and  bis  grandfather  Captain  John 
Nicholson  Inglefield  (1748-1828),  who  served  with  Lord  Hood 
against  the  French.  The  boy  went  to  sea  when  fourteen,  took 
part  in  the  naval  operations  on  the  Syrian  Coast  in  1840,  and  in 
1845  was  promoted  to  the  rank  of  commander  for  gallant  conduct 
at  ObUgado.  In  1852  he  commanded  Lady  Franklin's  yacht 
"  Isabel  "  on  her  cruise  to  Smith  Sound,  and  his  narrative  of  the 
expedition  was  published  under  the  title  of  A  Summer  Search  for 
Sir  John  Franklin  (1853).  He  received  the  gold  medal  of  the 
Royal  Geographical  Society  on  his  return.and  was  given  command 
of  the  "  Phoenix,"  in  which  he  made  three  trips  to  the  Arctic, 
bringing  home  part  of  the  Belcher  Arctic  expedidon  in  1854. 
In  that  year  he  was  again  sent  out  on  the  last  attempt  made  by 
the  Admiralty  to  find  Sir  John  Franklin. 

In  the  Crimean  War  Captain  Inglefield  took  part  in  the  siege 
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of  Sevastopol.  He  was  knighted  in  1877,  and  nominated  a 
Knight  Commander  of  the  Bath  ten  years  later.  He  was  pro- 
moted admiral  in  iS7g.  Besides  being  an  excellent  marine 
artist,  be  was  the  inventor  of  the  hydraulic  steering  gear  and  the 
Inglefield  anchor.  He  died  on  the  5th  of  September  1894.  His 
son,  Captain  Edward  Fitzmaurice  Inglefield  (b.  1861),  became 
secretary  of  Lloyds  in  1906,  Sir  Edward  Inglefield's  brother, 
Rear-Admiral  V.  O.  In^efield,  was  the  father  of  Rear-Admiral 
Frederick  Samuel  In^efield  (b.  1854),  director  of  naval  intelli- 
gence in  1903-1904,  and  of  two  other  sons  distinguished  as 
soldiers. 

IN6LB-H00K  (from  Lat.  igttKtdus,  dim.  of  ignis,  fire),  a 
corner  or  seat  by  the  fireside,  within  the  chimney-breast.  The 
open  Tudor  or  Jacobean  fire-place  was  often  wide  enough  to 
admitof  a  wooden  settle  being  placed  at  each  end  of  the  embrasure 
of  which  it  occupied  the  centre,  and  yet  far  enough  away  not  to 
be  inconveniently  hot.  This  was  one  of  the  means  by  which 
the  builder  sought  to  avoid  the  draughts  which  must  have  been 
extremely  irequent  in  old  houses.  English  literature  is  full  of 
references,  appreciatory  or  regretful,  to  the  cosy  ingle-nook  that 
was  killed  by  the  adoption  of  small  grates.  Modem  English 
and  American  architects  are,  however,  fond  of  devising  them  in 
houses  designed  on  ancient  models,  and  owners  of  old  buildings 
frequently  remove  the  modern  grates  and  restore  the  original 
arraogemeat. 

INOLIS,  SIR  JOHN  BARDLET  WILMOT  (1814-1863),  British 
major-general,  was  bom  in  Nova  Scotia  on  the  15th  of  November 
1814.  His  father  was  the  third,  and  his  grandfather  the  first, 
bishop  of  that  colony.  In  1833  he  joined  the  32nd  Foot,  in  which 
aJl  his  regimental  service  was  passed.  In  1837  he  saw  active 
service  in  Canada,  and  in  1848-1849  in  the  Punjab,  E>eing  in 
command  at  the  storming  of  Mooltan  and  at  the  battle  of  Guj  rat. 
In  1857,  on  the  outbreak  of  the  Indian  Mutiny,  he  was  in 
command  of  his  regiment  at  Lucknow.  Sir  Henry  Lawrence 
being  mortally  wounded  during  the  siege  of  the  residency, 
IngUs  took  command  of  the  garrison,  and  maintained  a  successful 
d^ence  for  87  days  against  an  overwhelming  force.  He  was 
promoted  to  major-general  and  made  K.C.B.  After  further 
active  service  in  India,  he  was,  tn  i860,  given  command  of  the 
British  troops  in  the  Ionian  Islands.  He  died  at  Hamburg  on 
the  a7th  of  September  1862. 

IHQLIS,  SIR  WILUAH  (1764-1835),  British  soldier,  was  bom 
in  1764,  a  member  of  an  old  Roxburghshire  family.  He  entered 
the  army  in  1781.  After  ten  years  in  America  he  served  in 
Flanders,  and  in  1706  took  part  in  the  capture  of  St  Luda. 
In  1809  he  commanded  a  br^ade  in  the  Peninsula,  taking  part 
in  the  battle  of  Busaco  (1810)  and  the  first  ^ge  of  Badajoz. 
At  Albuera  his  regiment,  the  S7th,  occupied  a  most  important 
portion,  and  was  exposed  to  a  deadly  fire.  "  Die  hardl  Fifty- 
Seventh,"  cried  Inglis,  "  Die  hard  1 "  The  regiment's  answer 
has  gone  down  to  history.  Out  of  a  total  strength  of  579,  23 
officers  and  415  rank  and  file  were  killed  and  wounded.  luglis 
himself  was  wounded.  On  recovering,  he  saw  further  Peninsular 
service.  In  two  engagements  his  horse  was  shot  under  him. 
His  services  were  rewarded  by  the  thanks  of  parliament  and  in 
1825  he  became  lieutenant-general,  and  was  made  a  K.C.B. 
After  holding  the  governorships  of  Kinsale  and  Cork,  he  was, 
in  1830,  appointed  colonel  of  the  57tli.  He  died  at  Ramsgate 
on  the  29th  of  November  1835. 

IN00L8TADT.  a  fortified  town  of  Germany,  in  the  kingdom 
of  Bavaria,  on  the  left  bank  ol  the  Danube  at  its  confluence 
with  the  Schutter,  53  m.  north  of  Munich,  at  the  junction  of 
the  main  lines  of  railway,  Munich,  Bamberg  and  Regensbuig- 
Augsburg.  Pop.  (1900)  22,207.  The  principal  buildings  are 
the  old  palace  of  the  dukes  of  Bavaria-Ingolstadt,  now  used  as 
an  arsenal;  the  new  palace  on  the  Danube;  the  remains  of 
the  earliest  Jesuits'  college  in  Germany,  founded  in  1555;  the 
former  university  buDdings,  now  a  school;  the  theatre;  the 
large  Gothic  Frauenkirche,  founded  in  1425,  with  two  massive 
towers,  coataiaing  several  interesting  monuments,  among  them 
the  tomb  of  Dr  Eck,  Luther's  opponent;  the  Franciscan  convent 
and  nuntaery;  and  several  otbe^  churches  and  hospitals.    Ingol- 


stadt  possesses  several  technical  and  other  schools.  In  147a 
a  university  was  founded  in  the  town  by  the  Bavarian  duke, 
Louis  the  Rich,  which  at  the  end  of  the  16th  century  was 
attended  by  4000  students.  In  iSoo  it  was  removed  to  Land^ut, 
whence  it  was  transferred  to  Munich  in  1816.  Its  newer  public 
buildings  include  an  Evangelical  church,  a  dvil  hospital,  an 
arsenal  and  an  orphanage.  The  industries  are  cannon -founding, 
manufacture  of  gunpowder  and  cloth,  and  brewing. 

Ingolstadt,  known  as  AKreatum  or  Ckrysopotis,  was  a  royal 
villa  in  the  beginning  of  the  9th  century,  and  received  its  charter 
of  civic  incorporation  before  1253.  After  that  date  it  grew  in 
importance,  and  became  the  capital  of  a  dukedom  which  merged 
in  that  of  Bavaria- Munich.  The  fortifications,  erected  in  1539, 
were  put  to  the  test  during  the  contests  of  the  Reformation  period 
and  in  the  Thirty  Years'  War.  Gustavus  Adolphus  vainly 
besieged  Ingolstadt  in  1632,  when  Tilly,  to  whom  there  is  a 
monument  in  the  Frauenkirche,  lay  mortally  wounded  within 
the  walls.  In  the  War  of  the  Spanish  Succession  it  was  besieged 
by  the  margrave  of  Baden  in  1704.  In  1743  it  was  surrendered 
by  the  French  to  the  Austrians,  and  in  1800,  after  three  months' 
siege,  the  French,  under  General  Moreau,  took  the  town,  and  dis- 
mantled the  fortifications.  They  were  rebuilt  on  a  much  larger 
scale  under  King  Iiouis  I.,  and  since  1870  Ingolstadt  has  ranked 
as  a  fortress  of  the  first  class.  In  1872  even  more  important 
fortifications  were  constructed,  which  include  t^es-de-pont 
with  round  towers  of  mas^ve  masonry,  and  the  redoubt  Tilly 
on  the  right  bank  of  the  river. 

See  Gerstner,  GeichicUe  iter  Sladt  Ingolstadt  (Munich,  1S53);  and 
Prantl,  Geschicklt  der  Lvdwig  Maximilians  UniversHot  (Munich, 
1872). 

INQOT,  originaUy  a  mould  for  the  casting  of  metab,  but  now 
a  mass  of  metal  cast  in  a  mould,  and  particularly  the  small 
bars  of  the  precious  metals,  cast  in  the  shape  of  an  oblong 
brick  or  wedge  with  slightly  sloping  sides,  in  which  form  gold 
and  silver  are  handled  as  bullion  at  the  Bank  of  England  and 
the  Mint.  Ingots  of  varying  sizes  and  shapes  are  cast  of  other 
metals,  and  "  ingot-steel  "  and  "  ingot-iron  "  are  technical 
terms  in  the  manufacture  of  iron  and  steel  (see  Ikon  and  Steel). 
The  word  is  obscure  in  origin.  Itoccursin  Chaucer  ("The  Canon's 
Yeonian's  Tale  ")  as  a  term  of  alchemy,  in  the  original  sense  of  a 
mould  for  casting  metal,  and,  as  the  Ifeiv  English  Dictionary 
points  out,  an  English  origin  for  such  a  term  is  unlikely.  It 
may,  however,  be  derived  from  t»  and  the  O.  Eng.  glotan 
to  pour;  cf.  Ger.  giessen  and  Einguss,  a  mould.  The  Fr. 
iingol,  with  the  second  English  meaning  only,  has  been  taken 
as  the  origin  of  "  ingot "  and  derived  from  the  Lat.  ling%a, 
tongue— -with  a  supposed  reference  to  the  shape.  This  deriva- 
tion is  wrong,  and  French  etymologists  have  now  accepted  the 
English  origin  for  the  word,  lingot  having  coalesced  from  Pingot. 

IHGRAH,  JAMES  (1774-1850),  English  antiquarian  and 
Anglo-Saxon  scholar,  was  bom  near  Salbbury  on  the  2rst  of 
December  1774.  He  was  educated  at  Warminster  and  Winchester 
schools  and  at  Trinity  College,  Oxford,  of  which  he  became  a 
fellow  in  1S03.  From  1803  to  1808  he  was  RawUnsoniiui  professor 
of  Anglo-Saxon  at  Oxford,  and  in  1824  was  made  President 
of  Trinity  College  and  D.D.  His  time,  however,  was  principally 
spent  in  antiquarian  research,  and  especially  in  the  study  of 
Anglo-Saxon,  in  which  field  he  was  the  pre-eminent  scholar 
of  his  time.  He  published  in  1823  an  edition  of  the  Sason 
Chronicle.  His  otJier  works  include  admirable  Memorials  of 
Oxford  (1832-1837),  and  The  Chwck  in  m  Middle  Centuries 
(r842).     He  died  on  the  5th  Of  September  1850. 

INGRAM,  JOHN  KBUJS  (1823-1907),  Irish  scholar  and 
economist,  was  bom  in  Co.  Donegal,  Ireland,  on  the  7th  of 
July  1823.  Educated  at  Newry  School  and  Trinity  College, 
Dublin,  he  was  elected  a  fellow  of  his  college  in  1846.  He  held 
the  professorship  of  Oratory  and  English  Literature  in  Dublin 
University  from  1852  to  1866,  when  he  became  regius  professor 
of  Greek.  In  1879  he  was  appointed  librarian.  Ingram  was 
remarkable  tf«  his  versatility.  In  his  undergraduate  days  he 
had  written  the  well-known  poem  "  Who  fears  to  speak  of  Ninety- 
eight  ? "  and  his  Smntts  and  other  Poems  (1900)  reveal  the 
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poetic  sense.  Be  contributed  many  important  papers  to  mathe- 
matical societies  on  geometrical  analysis,  and  did  much  useful 
work  in  advancing  the  science  of  classical  etymology,  notably 
in  his  Greek  and  Latin  Etymology  in  England,  The  Etymology  of 
Liddell  and  Scott.  His  philosophical  works  include  Outlines  of 
ike  History  of  SeUsion  (1900),  Human  Nature  and  Morals 
according  to  A.  Comte  (1901),  Practical  Morals  (1904),  and  the 
Fimil  Transition  (1905).  He  contributed  to  the  gth  edition  of 
the  Encyclopaedia  Britannica  an  historical  and  bii^iaphical 
article  on  political  economy,  which  was  translated  into  nearly 
every  European  language.  Hia  History  of  Slavery  and  Serfdom 
was  also  written  for  the  gth  edition  of  the  Encyclopaedia  Britan- 
nica.    He  died  in  Dublin  on  the  i8th  of  May  1907. 

INGRES.  JEAN  AUOUSTE  DOHIHIQOE  (1780-1867),  French 
painter,  was  bom  at  Montauban,  on  the  39th  of  August  1780. 
His  father,  for  whom  he  entertained  the  most  tender  and  respectful 
affection,  has  described  himself  as  sculpteur  en  ^itre;  he  was, 
however,  equally  ready  to  execute  every  other  kind  of  decoradve 
work,  and  now  and  again  eked  out  his  living  by  taking  portraits 
or  obtained  an  engagement  as  a  viotin-player.  He  brought  up 
his  son  to  command  the  same  variedresources^but  in  consequence 
of  certain  early  successes — the  lad's  performance  of  a  concerto 
of  Viotti's  was  applauded  at  the  theatre  of  Toulouse — his 
attention  was  directed  chiefly  to  the  study  of  music.  At  Toulouse, 
to  which  place  hb  father  had  removed  friHn  Montauban  in  1793, 
Ingres  had,  however,  received  lessons  from  Joseph  Roques,  a 
painter  whom  he  quitted  at  the  end  of  a  few  months  to  become 
a  pupil  of  M.  Vigan,  professor  at  the  academy  of  fine  arts  in  the 
same  town.  From  Vigan,  Ingres,  whose  vocation  became 
day  by  day  more  distinctly  evident,  passed  to  M.  Briant,  a 
landscape-painter  who  insisted  that  hb  pupil  was  specially 
gifted  by  nature  to  follow  the  same  line  as  himself.  For  a  while 
Ingres  obeyed,  but  he  had  been  thoroughly  aroused  and  en- 
lightened as  to  his  own  objects  and  desires  by  the  sight  of  a  copy 
of  Raphael's  "  Madonna  della  Sedia,"  and,  having  ended  his  con- 
nexion with  Briant,  he  started  for  Paris,  where  be  arrived  about 
the  close  of  1 796.  He  was  then  admitted  to  the  studio  of  David, 
for  whose  lofty  standard  and  severe  principles  he  always  retained 
a  profound  appreciation.  Ingres,  after  four  years  of  devoted 
study,  during  which  (1800)  he  obtained  the  second  place  in  the 
yearly  compeUtion,  finally  carried  off  the  Grand  Prii  (iSoi). 
The  work  thus  rewarded — the  "  Ambassadors  of  Agamemnon  in 
the  Tent  of  Achilles  "  (£cole  des  Beaux  Arts) — was  admired 
by  Flaxman  so  much  as  to  give  umbrage  to  David,  and  was 
succeeded  in  the  following  year  (1803}  by  the  execution  of  a 
"  Girl  after  Bathing,"  and  a  woman's  portrait;  in  1804  Ingres 
exhibited  *'  Portrait  of  the  First  Consul  "  (Musfe  de  Lifege), 
and  portraits  of  bis  father  and  himself;  these  were  followed  in 
1806  by  "  Portrait  of  the  Emperor  "  (Invalides),  and  portraits 
of  M,  Mme,  and  Mile  Riviere  (the  first  two  now  in  the  Louvre). 
These  and  various  minor  works  were  executed  in  Paris  (for  it 
was  not  until  1809  that  the  state  of  public  afiairs  admitted  of  the 
re-estatdishment  of  the  Academy  of  France  at  Rome),  and  they 
produced  a  disturbing  impression  on  the  public.  It  was  clear 
that  the  artist  was  some  one  who  must  be  counted  with;  his 
talent,  the  purity  of  his  line,  and  his  power  of  literal  rendering 
were  generally  acknowledged;  but  he  waa  reproached  with 
a  desire  to  be  wngiilar  and  extraordinary.  "  Ingres,"  writes 
Frau  V.  Hastfer  (Leben  und  Kunst  in  Paris,  r8o6)  "  wird  nach 
Italien  gehen,  und  dort  wird  er  vielleicht  vergessen  dass  er  zu 
etwas  Grossem  geboren  ist,  und  wird  eben  darum  ein  hohes  Ziel 
erreichen."  In  this  spirit,  also,  Chaussard  violently  attacked 
his  "  Portrait  of  the  Emperor  "  {Pausanias  Frantais,  1S06), 
nor  did  the  portraits  of  the  Rivibe  family  escape.  The  points 
on  which  Chaussard  justly  lays  stress  are  the  strange  discordances 
of  colour — such  as  die  blue  of  the  cushion  against  which  Mme 
Rividre  leans,  and  the  want  of  the  relief  and  warmth  of  life, 
but  he  omits  to  touch  on  that  grasp  of  hia  subject  as  a  whole, 
shown  in  the  portraits  of  both  husband  and  wife,  which  already 
evidences  the  strength  and  sincerity  of  the  passionless  point  of 
view  iriiich  marks  all  Ingres's  best  productions.  The  very  year 
after  his  arrival  in  Rome  (1808}  Ingres  produced  "  Oedipus  and 


the  Sphinx  "  (Louvre;  lithographed  by  Sudre,  engraved  by 
Gaillard),  a  work  which  proved  him  in  the  full  possession  of  his 
mature  powers,  and  began  the"  Venus  Anadyomene  "  (Collection 
Rieset;  engraving  by  Pollet),  completed  forty  years  later,  and 
exhibited  in  1855.  These  works  were  followed  by  some  of  his 
best  portraits,  that  of  M.  Bochet  (Louvre),  and  that  of  Mme  la 
Comtesse  de  Toumon,  mother  of  the  prefect  of  the  department 
of  the  Tiber;  in  iSir  he  finished  "Jupiter  and  Thetis,"  an 
immense  canvas  now  in  the  Muste  of  Aix;  in  rSia  "  Romulus 
and  Acron  "  (£cole  des  Beaux  Arts),  and  "  Virgil  reading  the 
Aeneid  " — a  composition  very  different  from  the  verrion  of  it 
which  has  become  popular  through  the  engraving  executed  by 
Pradierin  1832.  The  original  work,  executed  for  a  bedchamb^ 
in  the  Villa  Aldobrandini-Miollis,  contained  neither  the  figures 
of  Maecenas  and  Agrippa  nor  the  statue  of  Marcellus;  and 
Ingres,  who  had  obtained  possession  of  it  during  his  second  stay 
in  Rome,  intended  to  complete  it  with  the  additions  made  lot 
engraving.  But  he  never  got  beyond  the  stage  of  preparation, 
and  the  picture  left  by  him,  together  with  various  other  studies 
and  sketches,  to  the  Mus£e  of  his  native  town,  remains  half 
destroyed  by  the  process  meant  for  its  r^ener&tion.  The 
"  Virgil  "  was  followed  by  the  "  Betrothal  of  Raphael,"  a  small 
painting,  now  lost,  executed  for  Queen  Caroline  of  Na[dea; 
"  Don  Pedro  of  Toledo  Kissing  the  Sword  of  Henry  IV."  (Collec- 
tion Deymi6;  Montauban),  exhibited  at  the  Salon  of  T814, 
together  with  the  "  Chapelle  SisUne  "  (Collection  Legentil; 
Hthographed  by  Sudre) ,  and  the  "  Grande  Odalisque  "  (Collection 
Seilli^;  lithographed  by  Sudre).  In  1&15  Ingres  executed 
"  Raphael  and  the  Fomarina"  (Collection  MmeN.de  Rothschild; 
engraved  by  Pradier);  in  r8i6  "  Aretin  "  and  the  "  Envoy  of 
Charies  V."  (CoUecrion  Schroth),  and  "  Aretin  and  Tintoret " 
( Collection  Scbroth) ;  in  i8r  7  the  "  Death  of  Leonardo  "  (engraved 
by  Richomme)  and  "  Henry  IV.  Plasdng  with  his  Children  " 
(engraved  by  Richomme),  both  of  which  works  were  commissions 
from  M.  le  Comte  de  Blacas,  then  ambassador  of  France  at  the 
Vatican,  "  Roger  and  Angehque "  (Louvre;  lithographed 
by  Sudre),  and  "  Franceaca  di  Rimini"  (Mus€e  of  Angers; 
lithographed  by  Aubry  Lecomte),  were  completed  in  i8ig,  and 
followed  in  i&ao  by  "  Christ  giving  the  Keys  to  Peter  "  (Louvre). 
In  1S15,  also,  Ingres  had  made  many  projects  for  treating  a 
subject  from  the  life  of  the  celebrated  duke  of  Alva,  a  commission 
from  the  family,  but  a  loathing  for  "  cet  horrible  homme " 
grew  upon  him,  and  finally  be  abandoned  the  task  and  entered 
in  his  (Uary — "  J'^tais  forc6  par  la  rxitxaaki  de  peindre  un  pardl 
tableau;  Dieu  a  voulu  qu'il  rest&t  en  flMUche."  During  all 
these  years  Ingres's  reputation  in  France  did  not  increase. 
The  interest  which  his  "  Chapelle  Sistine  "  had  arerused  at  the 
Salon  of  1 814  soon  died  away ;  not  only  was  the  public  indifferent, 
but  amongst  his  brother  artists  Ingres  found  scant  recognition. 
The  strict  dassicbts  looked  upon  him  as  a  renegade,  and  strangely 
enough  Delacroix  and  other  pupils  of  Gu&in — the  leaders  of 
that  romantic  movement  for  which  Ingres,  throughout  Ids 
long  life,  always  expressed  the  deepest  abhorrence — alone  seem 
to  have  been  sensible  of  his  merits.  The  wdgfat  of  poverty, 
too,  was  bard  to  bear.  In  1813  Ingreshad  married;  his  marriage 
had  been  arranged  for  him  with  a  young  woman  who  came 
in  a  business-like  way  from  Montauban,  on  the  strength  of  the 
representations  of  her  friends  in  Rome.  Mme  Ingres  qteedily 
acquired  a  faith  in  her  husband  which  enabled  her  to  combat  with 
heroic  courage  and  patience  the  difficulties  which  beset  their 
common  existence,  and  which  were  increased  by  their  removal 
to  Florence.  There  Bartolinj,  an  old  friend,  hadh(q>ed  that  Ingres 
might  have  materially  bettued  hb  position,  and  that  he  might 
have  aroused  the  Florentine  school--a  weak  offshoot  from  that 
of  David — to  a  sense  of  its  own  shortcomings.  These  expecta- 
tions were  disappointed.  The  good  offices  of  Bartolini,  and  of 
one  or  two  other  persons,  could  only  alleviate  the  miseries  irf 
this  stay  in  a  town  where  Ingres  was  all  but  dqnived  of  the 
means  of  gaining  daily  bread  by  the  '"■Hng  <tf  those  small 
portraits  for  the  execution  of  which,  in  Rome,  hb  pencii  had  beoi 
constantly  in  request.    Before  hb  departure  he  had,  however, 
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Chutes  V.  into  Paris,"  and  M.  de  Pastoret  now  obtained  an 
order  for  Ingres  from  the  Administration  of  Fine  Arts;  he  was 
directed  to  treat  the  "  Voeu  de  Louis  XIU."  for  the  cathedral  of 
Montauban.  This  work,  exhibited  at  the  Salon  of  1824,  met  with 
universal  approbation:  even  those  sworn  to  observe  the  un- 
adulterated precepts  of  David  found  only  admiration  for  the 
"  Vceu  de  Louis  XIII,"  On  his  return  Ingres  was  received  at 
Montauban  with  enthusiastic  homage,  and  found  himself 
celebrated  throughout  France.  In  the  following  year  (i8as) 
he  was  dected  to  the  Institute,  and  hia  fame  was  further  extended 
in  i8j6  by  the  publication  of  Sudre's  hthograph  of  the  "  Grande 
Odalisque,"  which,  having  been  scorned  by  artists  and  critics 
alike  in  1819,  now  became  widely  popular.  A  second  commission 
from  the  government  called  forth  the  "  Apotheosis  of  Homer," 
which,  replaced  by  a  copy  in  the  decoration  of  the  ceiling  for 
which  it  was  deagned,  now  hangs  in  the  galleries  of  the  second 
storey  of  the  Louvre.  From  this  date  up  till  1834  the  studio  of 
Ingres  was  thronged,  as  once  had  been  thronged  the  studio  of 
David,  and  he  was  a  recognized  chef  d'tcole.  Whilst  he  taught 
with  despotic  authority  and  admirable  wisdom,  he  steadily 
worked;  and  when  in  1834  he  produced  his  great  canvas  of  the 
"  Martyndom  of  Saint  Symphorien "  (cathedral  of  Autun; 
lithographed  by  Trichot-Garneri),  it  was  with  angry  disgust 
and  resentment  that  he  found  his  work  received  with  the  same 
doubt  and  indifierence,  if  not  the  same  hostility,  as  had  met 
his  earlier  ventures.  The  suffrages  of  his  pupils,  and  of  one  or 
two  men— like  Decamps — of  undoubted  ability,  could  not 
soften  the  sense  of  injury.  Ingres  resolved  to  work  no  loiu^ 
for  the  pubUc,  uid  gladly  availed  himself  of  the  opportimity  to 
return  to  Rome,  as  director  of  the  £cole  de  France,  in  the 
room  of  Horace  Vemet.  There  he  executed  "  La  Vierge  4 
t'Hostie"  (Imperial  collections,  St  Petersburg),  "  Stratonice," 
"  Portrait  of  Cherubini  "  (Louvre),  and  the  "  Petite  Odalisque  " 
for  M.  Marcotte,  the  faithful  admirer  for  whom,  in  1814,  Ingres 
had  painted  the  "  Chapelle  Sistine."  The  "  Stratonice," 
executed  for  the  duke  of  Orleans,  had  been  exhibited  at  the 
Palais  Royal  for  several  days  after  its  arrival  in  Fraju:e,  and  the 
beauty  of  the  composition  produced  so  favourable  an  impression 
that,  00  his  return  to  Paris  in  1841,  Ingres  found  himself  received 
with  all  the  deference  that  he  felt  to  be  his  due.  A  portrait  of  the 
purchaser  of  "  Stratonice  "  was  one  of  the  first  works  executed 
after  his  retimj;  and  Ingres  shortly  afterwards  began  the  decora- 
dops  of.  the  great  hall  in  the  Chftteau  de  Dampierre,  which, 
unfortunately  for  the  rqiutation  of  the  ptunter,  were  b^un  with 
an  ardour  which  gradually  slackened,  until  in  1849  Ingres, 
having  been  further  discouraged  by  the  loss  of  his  faithful  and 
courageous  wife,  abandoned  all  hope  of  their  completion,  and 
the  contract  with  the  due  de  Luynes  was  finally  cancelled. 
A  minor  work,  "Jupiter  and  Antiope,"  marks  the  year  1851, 
but  Ingres's  next  considerable  undertaking  (1855)  was  the 
"  Apotheosis  of  Napoleon  I.,"  painted  for  the  ceiling  of  a  hall 
in  the  H6tel  de  Ville;  "  Jeanne  d'Arc "  (Louvre)  appeared 
an  1854;  and  in  1855  Ingres  consented  to  rescind  the  resolution, 
more  or  less  strictly  kept  since  i834,in  favour  of  the  International 
Exhibition,  where  a  room  was  reserved  for  his  works.  Prince 
Napoleon,  president  of  the  jury,  proposed  an  exertional  recom- 
pense, for  their  author,  and  obtained  from  the  emperor  Ingres's 
nomination  as  grand  officer  of  the  Legion  of  Honour.  With 
renewed  confidence  Ingres  now  took  up  and  completed  one  of 
his  most  cbaiming  productions — "La  Source"  (Louvre),  a 
figure  of  which  he  had  painted  the  torso  in  1813,  and  which  seen 
with  other  works  in  London  (1S62)  there  renewed  the  genial 
sentiment  of  admiration,  and  procured  him,  from  the  imperial 
government,  the  dignity  of  senator.  After  the  completion  of 
"  La  Source,"  the  principal  works  produced  by  Ingres  were  with 
one  or  two  exceptions  ("  Moli^e  "  and  "  Louis  XIV.,"  presented 
to  the  Th6atre  Francais,  1858;  "  Le  Bain  Turc,"  1859),  of  a 
religious  character;  "  La  Vierge  de  1' Adoption,"  1858  (painted 
for  UUe  Roland' GoBseUn),  was  followed  by  "La  Vierge 
Couronnte  "  (painted  for  Mme  la  Baronne  de  Larinthle)  and 
"La  Vierge  aux  Enfans"  (Collection  Blanc);  in  1859  these 
were  followed  by  repetitions  of  "  La  Vierge  k  I'Hostie  ";  and 


in  1863  Ingres  completed  "  Christ  and  the  Doctors  "  (Mus£e 
Montauban),  a  work  commissioned  many  years  before  by  Queen 
Marie  Am£lie  for  the  chapel  of  Bizy. 

On  the  17th  of  January  1867  Ingres  died  in  his  eighty-eighth 
year,  having  preserved  his  faculties  in  wonderful  perfection  to 
the  last.  For  a  moment  only — at  the  time  of  the  execution  of 
the  "  Bain  Turc,"  which  Prince  Napoleon  was  fain  to  exchange 
for  an  early  portrtut  of  the  master  by  himself — Ingres's  powers 
had  seemed  to  fail,  but  he  recovered,  and  showed  in  bis  last 
years  the  vigour  which  marked  his  early  maturity.  It  is, 
however,  to  be  noted  that  the  "  Saint  Symphorien  "  exhibited 
in  1834  doses  the  list  of  the  works  on  which  his  reputadon  will 
chiefly  rest;  for  "  La  Source,"  which  at  first  sight  seems  to  be 
an  exception,  was  painted,  all  but  the  head  and  the  extremities, 
in  i3ii ;  and  from  Uiose  who  knew  the  work  well  in  its  incomplete 
state  we  learn  that  the  after-painting,  necessary  to  fuse  new 
and  old,  lacked  the  vigour,  the  precision,  and  the  something 
like  touch  which  distinguished  the  original  execution  of  the 
torso.  Touch  was  not,  indeed,  at  any  time  a  means  of  expression 
on  which  Ingres  seriously  calculated;  his  constant  employment 
of  k>cal  tint,  in  mass  but  faintly  modelled  in  light  by  half  tones, 
forbade  recourse  to  the  shifting  eSects  of  colour  and  light  on 
which  the  Romantic  school  depended  in  indicating  those  fleeting 
aspects  of  things  which  they  rejoiced  to  put  on  canvas; — their 
methods  would  have  disturbed  the  calculations  of  an  art  wholly 
based  on  form  and  line.  Exc^t  in  his  "  Sistine  Chapel,"  and 
one  or  two  slighter  pieces,  Ingres  kept  himself  free  from  any 
preoccupation  as  to  depth  and  force  of  colour  and  tone;  driven, 
probably  by  the  excesses  of  the  Romantic  movement  into  an 
attitude  of  stricter  protest,  "  ce  que  Ton  salt "  he  would  repeat, 
"  il  faut  le  savoir  I'Sp^  il  la  main."  Ingres  left  himself  therefore, 
in  dealing  with  crowded  compositions,  such  as  the  "  Apotheosis 
of  Homer  "  and  the  "  MartyrdomTof  Saint  Symphorien,"  without 
the  means  of  producing  the  necessary  imity  of  eSect  which  had 
been  employed  in  due  measure— as  the  Stanze  of  the  Vatican 
bear  witness — by  the  very  master  whom  lie  most  deeply  rever- 
enced. Thus  it  came  to  pass  that  in  subjects  of  one  or  two 
figures  Ingres  showed  to  the  greatest  advantage:  in  "  Oedipus," 
in  the  "  Girl  after  Bathing,"  the  "  Odalisque  "  and  "  La  Source  " 
■ — subjects  only  animated  by  the  consciousness  of  perfect  physical 
well-being — we  find  Ingres  at  his  best.  One  hesitates  to  put 
"  Roger  and  Angelique  "  upon  this  list,  for  though  the  female 
figure  shows  the  finest  qualities  of  Ingres's  work, — deep  study 
of  nature  in  her  purest  forms,  perfect  sincerity  of  intention 
and  power  of  mastering  an  ideal  conception— yet  side  by  side 
with  these  the  efiSgy  of  Roger  on  his  hippogriS  bears  witness 
that  from  the  passionless .  point  of  view,  which  was  Ingres's 
birthright,  the  weird  creatures  of  the  fancy  cannot  be  seen. 

A  giaphic  account  of  "  Ingres,  aa  vie  et  sea  travaux,"  and  a 
complete  catal^ue  of  his  worla,  were  published  by  M,  Delaborde  in 
1870,  and  dedicated  to  Mme  Ingres,  nte  Ramel,  Ingres's  devoted 
second  wife,  whom  he  married  in  1852.  Allusions  to  the  painter's 
early  days  will  be  found  in  Del^cluze's  Louis  Datid-;  and  amai^t 
less  important  aotices  may  be  cited  that  by  Th6a[^i1e  ^Ivestre  in 
his  sencs  of  living  artists.  Moat  of  Inerea's  important  works  are 
engraved  ia  the  collection  brought  out  by  Magimel.        (E.  F.  S.  D.) 

IKQRESS  (Lat.  ingressus,  going  in),  entrance  as  opposed  to 
exit  or  egress;  in  astronomy,  the  apparent  entrance  of  a  smaller 
body  upon  the  disk  of  a  larger  one,  as  it  passes  between  the  latter 
and  the  observer;  in  this  sense  it  is  appUed  especially  to  the 
beginning  of  a  transit  of  a  satellite  of  Jupiter  over  the  disk  of 
the  planet. 

INHAXBANE.  a  seaport  of  Portuguese  East  Africa  in  33°  50'  S., 
35°  25'  E.  The  town,  which  enjoys  a  reputation  for  healthiness, 
is  finely  situated  on  the  bank  of  a  river  of  the  same  name  which 
empties  into  a  bay  also  called  Inhambane.  Next  to  Mozambique 
Inhambane,  which  dates  from  the  middle  of  the  j6th  century, 
is  architecturally  the  most  important  town  in  Portuguese  East 
Africa.  The  chief  buildings  are  the  fort,  churches  and  mosque. 
The  principal  church  is  built  with  stone  and  marble  brought 
from  Portugal.  The  papulation,  about  4000  in  1909,  ig  of  a 
motley  character:  Portuguese  and  other  Europeans,  Arabs, 
Banyans,  half-castes  and  negroes.    Its  commerce  was  formeilx 
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mostly  in  ivory  and  slaves.  In  1834  Inhambanc  was  taken  and 
all  its  inhabitants  save  ten  killed  by  a  Zulu  borde  under  Manikusa 
(see  Gazaiand).  It  was  not  until  towaids  the  close  of  the  igth 
century  that  the  trade  of  the  town  revived.  The  value  of  ex- 
ports and  imports  in  1907  was  about  fiso.ocxj.  The  chief 
exports  are  wax,  rubber,  mafureira  and  other  nuts,  mealies 
and  sugar.  Cotton  goods  and  cheap  wines  (for  consumption 
by  natives)  are  the  principal  imports.  The  harbour,  about 
9  m.  long  by  5  wide,  accommodates  vessels  drawing  10  to  iz 
ft.  of  water.  The  depth  of  water  over  the  bar  varies  from  17 
to  38  ft.,  and  large  vessels  discharge  into  and  load  from  lighters. 
Inhambane  is  the  natural  port  for  the  extensive  and  fertile  district 
between  the  Limpopo  and  Sabi  rivers.  This  region  is  the  best 
recruiting  ground  for  labourers  in  the  Rand  gold  mines.  Mineral 
oils  have  been  found  within  a  short  distance  of  the  port. 

INHERITANCE.  In  English  law,  irtheritance,  heir  and  other 
kindred  words  have  a  tbeaning  very  difierent  from  that  of  the 
Latin  haeres,  from  which  tbey  are  derived.  In  Roman  law  the 
heir  or  heirs  represented  the  entire  legal  personality  of  the 
deceased — his  univenum  jits.  In  English  law  the  heir  is  simply 
the  person  on  whom  the  real  property  of  the  deceased  devolves 
by  operation  of  law  if  he  dies  intestate.  He  has  nothing  to  do 
as  heir  with  the  personal  property;  he  is  not  appointed  by  will; 
and  except  in  the  case  of  coparceners  he  is  a  single  individual. 
The  Roman  haeres  takes  the  whole  estate;  his  appointment 
may  or  may  not  be  by  testament;  and  more  persons  than  one 
may  be  associated  together  as  heirs. 

The  devolution  of  an  inheritance  in  England  is  now  regulated 
by  the  rules  of  descent,  as  altered  by  the  Inheritance  Act  1833, 
amended  by  the  Law  of  Property  Amendment  Act  1859. 

I.  The  first  rule  b  that  inheritance  shall  descend  to  the  issue 
of  the  last  "  purchaser."  A  purchaser  in  law  means  one  who 
acquires  an  estate  otherwise  than  by  descent,  e.g.  by  will,  by 
gratuitous  gift,  or  by  purchase  in  the  ordinary  meaning  of  the 
word.  Thb  rule  b  one  of  the  changes  introduced  by  the 
Inheritance  Act,  which  further  provides  that  "  the  person  last 
entitled  to  the  land  shall  be  considered  the  purchaser  thereof 
unless  it  be  proved  that  he  inherited  the  same."  Under  the 
earlier  law  descent  was  traced  from  the  last  person  who  had 
"  seisin  "  or  feudal  possession,  and  it  was  occasionally  a  trouble- 
some question  whether  the  heir  or  person  entitled  had  ever,  in 
fact,  acquired  such  possession.  Now  the  only  inquiry  is  into 
Utle,  and  each  person  entitled  is  presumed  to  be  in  by  purchase 
unless  he  is  proved  to  be  inbydescent,so  that  the  stock  of  descent 
is  the  last  person  entitled  who  cannot  be  shown  to  have  inherited. 
a.  TTie  male  is  admitted  before  the  female.'  3.  Among  males 
of  equal  degree  in  consanguinity  to  the  purchaser,  the  elder 
excludes  the  younger;  but  females  of  the  same  degree  take 
together  as  "  coparceners,"  4.  Lineal  descendants  take  the  place 
of  their  ancestor.  Thus  an  eldest  son  dying  and  leaving  issue 
would  be  represented  by  such  issue,  who  would  exclude  their 
father's  brothers  and  sisters.  5.  If  there  are  no  lineal  descen- 
dants of  the  purchaseri  the  next  to  inherit  is  his  nearest  lineal 
ancestor.  This  is  a  rule  introduced  by  the  Inheritance  Act. 
Under  the  former  law  inheritance  never  went  to  an  ancestor — 
collaterals,  however  remote  of  the  person  last  seized  being  pre- 
ferred even  to  bis  father.  Various  explanations  have  been  given 
of  this  seemingly  anomalous  rule— Bracton  and  Blackstone 
being  content  to  say  that  it  rests  on  the  law  of  nature,  by 
which  heavy  bodies  gravitate  downwards.  Another  explanation 
is  that  estates  were  granted  to  be  descendible  in  the  same 
way  as  an  andent  inheritance,  which  having  passed  from 
father  to  son  ex  necessitaU  went  to  collaterals  on  failure  of 
issue  of  the  person  last  seized.  6.  The  sixth  rule  is  thus 
expressed  by  Joshua  Williams  in  his  treatise  on  The  Law 
of  Real  Property^:— 

"  The  father  and  all  the  male  paternal  ancestors  of  the  purchaser 
and  thrfr  descendants  shall  be  admitted  before  any  of  the  female 
paternal  ancestors  or  their  heirs;  all  the  female  paternal  ancestors 
and  their  heirs  before  the  mother  or  any  of  the  maternal  anceEtore 
or  her  or  th«r  descendants ;  and  the  mother  and  all  the  male  maternal 
ancestors  and  her  and  their  descendants  before  any  of  the  female 
maternal  ancestora  or  their  heirs." 


7.  Kinsmen  of  the  half-blood  may  be  heirs;  such  1 
shall  inherit  next  after  a  kinsman  in  the  same  degree  of  the  whole 
blood,  and  after  the  issue  of  such  kinsman  where  the  common 
ancestor  is  a  male  and  next  after  the  common  ancestor  where  such 
ancestor  is  a  female.  The  admis^on  of  kinsmen  of  the  half- 
blood  into  the  chain  of  descent  is  an  alteration  made  by  tbe 
Inheritance  Act.  Formerly  a  relative,  however  nearly  connected 
in  blood  with  the  purchaser  through  one  only  and  not  both 
parents,    could    never    inherit — a    half-brother    for    example. 

8.  In  the  admission  of  female  paternal  ancestors,  the  mother  <>t 
the  more  remote  male  paternal  ancestor  and  her  heirs  shall  be 
preferred  to  the  mother  of  the  less  remote  male  paternal  and  hn 
heirs;  and,  in  the  case  of  female  maternal  ancestors,  the  mother 
of  the  more  remote  male  maternal  ancestor  shall  be  preferred 
to  the  mother  of  a  less  remote  male  maternal  ancestor.  This 
rule,  following  the  opinion  of  Blackstone,  settles  a  point  much 
disputed  by  text-writers,  although  its  importance  was  little 
more  than  theoretical.  9.  When  there  shall  be  a  total  failure 
of  heirs  of  tbe  purchaser,  or  when  any  lands  shall  be  descendible 
as  if  an  ancestor  had  been  the  purchaser  thereof,  and  there 
shall  be  a  total  failure  of  the  heirs  of  such  ancestor,  then  and  hi 
every  such  case  the  descent  shall  be  traced  from  the  person 
last  entitled  to  the  land  as  if  he  had  been  the  purchaser  thereof. 
Thb  rule  is  enacted  by  the  Law  of  Property  Amendment  Act 
1859.  It  would  apply  to  such  a  case  as  the  following:  Purchaser 
dies  intestate,  leaving  a  son  and  no  other  relations,  and  the  son 
in  turn  dies  intestate;  the  son's  relations  through  bis  mother 
are  now  admitted  by  this  rale.  If  the  purchaser  is  illegitimate, 
his  only  relations  must  necessarily  be  his  own  issue.  Failing 
heirs  of  all  kinds,  the  lands  of  an  intestate  purchaser,  not 
alienated  by  him,  would  revert  by  "  escheat  "  to  the  next 
immediate  lord  of  the  fee,  who  would  generally  be  the  crown. 
If  an  intermediate  lordship  could  be  proved  to  exist  between 
the  crown  and  the  tenant  in  fee  simple,  such  intermediate 
lord  would  have  the  escheat.     But  escheat  b  a  matter  of  rare 


The  above  rules  apply  to  all  freehold  land  whether  the  estate 
therein  of  the  intestate  is  legal  or  equitable.  Before  1884,  if 
a  sole  trustee  had  the  legal  estate  in  realty,  and  his  cestui  que 
trust  died  intestate  and  without  beirs,  the  land  escheated  to  the 
trustee.  Thb  distinction  was  abolished  by  the  Intestate  Estates 
Act  1884. 

The  descent  of  an  estate  in  tail  would  be  ascertained  by  such 
of  the  foregoing  rules  as  are  not  inapplicable  to  it.  By  the  form 
of  the  entail  the  estate  descends  to  the  "issue"  of  the  person 
to  whom  the  estate  was  given  in  tail — in  other  words,  the  last 
purchaser.  Tbe  preceding  rules  after  the  fourth,  being  intended 
for  the  ascertunment  of  heirs  other  than  those  by  lineal  descent, 
would  therefore  not  apply;  and  a  special  limitation  in  the  entail, 
such  as  to  heirs  dale  or  female  only,  would  render  unnecessary 
some  of  the  others.  When  the  entail  has  been  barred,  the  estate 
descends  according  to  these  rules.  In  copyhold  estates  descent, 
like  other  incidents  thereof,  b  regulated  by  the  custom  of  each 
particular  manor;  e.g.  the  youngest  son  may  exclude  the  elder 
sons.  How  far  the  Inheritance  Act  applies  to  such  estates 
has  been  seriously  disputed.  It  has  been  held  in  one  case 
{Muggkton  V.  Barvett)  that  the  Inheritance  Act,  which  orders 
descent  to  be  traced  from  the  last  purchaser,  does  not  override 
a  manorial  custom  to  trace  descent  from  the  person  last  seized, 
but  this  position  has  been  controverted  on  tbe  ground  that  the 
act  itself  includes  the  case  of  customary  holdings. 

Husband  and  wifedo  not  stand  in  the  rank  of  heir  to  each  other. 
Their  interests  in  each  other's  real  property  are  secured  by 
courtesy  and  dower. 

The  personal  property  of  a  person  dying  intestate  devolves 
according  to  an  entirely  different  set  of  liiles  (see  Intestacy). 

In  Scotland  the  rules  of  descent  differ  from  the  above  in  several 
particulars.  Descent  is  traced,  as  in  Enf^nd  before  the  Inheri- 
tance Act,  to  the  person  last  sozed.  The  first  to  succeed  OR  the 
lineal  descendants  of  the  deceased,  and  the  rules  of  primogemture, 
preference  of  males  to  females,  equal  succession  of  females  (hrirs- 
portionera),  and  representation  of  ancestors  are  generallY  the  same 
as  in  English  law.    Next  to  the  lineal  deacendants^nd  failing  tl  ~ 
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come  the  brothere  and  ^ters,  and  their  issue  as  collaterals.  Failing 
collaterals,  the  inheritance  ascends  to  the  father  and  his  relations, 
to  the  entire  exclusion  of  the  mother  and  her  relations.  Even  when 
the  estate  has  descended  from  mother  to  son,  it  can  never  revert  to 
the  maternal  line.  As  to  succession  of  brothers,  a  distinction  must 
be  taken  between  an  estate  of  heritage  and  an  estate  of  conquest. 
Conquest  is  where  the  deceased  has  acquired  the  land  otherwise  than 
as  heir,  and  corresponds  to  the  English  term  purchase  in  the  technical 
sense  explained.  Heritage  is  land  acquired  by  deceased  as  heir. 
The  distinction  is  important  only  In  the  case  when  the  heir  of  the 
deceased  is  to  be  sought  among  his  brothers;  when  the  descent  is 
lineal,  conquest  and  heritage  go  to  the  same  person.  And  when 
the  brothers  are  younger  than  the  deceased,  Doth  conquest  and 
heritage  go  to  the  brother  (or  his  issue)  next  in  order  of  ^e.  But  when 
the  deceased  leaves  an  elder  and  a  younger  brother  (or  their  issues), 
the  elder  brother  takes  the  conquest,  the  younger  takes  the  heritage. 
Again,  when  there  are  several  elder  brothers,  the  one  next  in  age  to 
the  deceased  takes  the  conquest  before  the  more  remote,  and  when 
there  are  several  younger  brothers,  the  one  next  to  the  deceased  takes 
the  heritage  before  the  more  remote.  When  heritage  of  the  deceased 
goes  to  an  elder  brother  (as  might  happen  in  certain  eventualities), 
the  younger  of  the  elder  brothers  is  preferred.  The  position  of  the 
father,  afier  the  brothers  and  sisters  of  the  deceased,  will  be  noticed 
as  an  important  point  of  difference  from  the  English  axioms;  so 
also  is  the  total  exclusion  of  the  mother  and  the  loatemal  Une.  As 
between  brothers  and  sisters  the  half-blood  only  succeeds  after  the 
full  blood.  Half-blood  is  either  consanguinean,  as  between  children 
by  the  same  father,  or  uterine,  as  between  children  having  the  same 
mother-  The  half-blood  uterine  is  excluded  altogether.  Half-blood 
consanguinean  succeeds  thus:  if  the  issue  is  by  a  former  marriage, 


the  youngest  brother  (being  nearest  to  the  deceased  of  the  c 
guinean)   succeeds  first;   if  b,         "  „       ' 

which  the  deceased  has  sprung,  the  eldest  succeeds  first. 


guinean)   succeeds  first;   LT  by  a  later   marriage  than  that   from 


United  Stales. — American  law  has  borrowed  its  rules  of  descent 
considerably  more  from  the  dvil  law  than  the  common  law. 
"The  ij8  novel  of  Justinian  has  a  striking  resemblance  to 
American  law  in  giving  the  succession  of  estates  to  aH  legitimate 
children  without  distinction  and  disregarding  all  considerations 
of  primogeniture.  There  is  one  particular  in  which  the  American 
law  difiers  from  that  of  Justinian,  that  while  generally  in  this 
country  lineal  descendants  if  they  stand  in  an  equal  degree  from 
the  common  ancestor  share  equally  per  capita,  under  the  Roman 
law  regard  was  had  to  the  right  of  representation,  each  Uneal 
branch  of  descendants  taking  only  the  pordon  which  their  parent 
would  have  taken  had  he  been  living,  the  division  being  per 
stirpes  and  not  per  capita.  But  in  some  of  the  states  the  rule 
of  the  Roman  law  in  this  respect  has  been  adopted  and  retained. 
Among  these  are  Rhode  Island,  New  Jersey,  North  and  South 
Carolina,  Alabama  and  Louisiana  "  (3  Washburn's  Real  Property, 
pp.  408,  409;  4  Kent's  Comm.  p.  375).  When  such  lineal 
descendants  stand  in  unequal  degrees  of  consanguinity  the 
inheritance  is  per  slirpts  and  not  per  capita  {In  re  Prote,  1907; 
ro4,  N.Y.  Supplement  581).  This  is  the  rule  in  practically 
all  the  states.  But  as  in  no  two  states  oi  territories  are  the  rules 
of  descent  identical,  the  only  safe  guides  are  the  statutes  and 
decisions  of  the  particular  state  in  which  the  land  to  be  inherited 
is  situated.  The  law  of  primogeniture  as  understood  in  England 
is  generaUy  abolished  throughout  the  United  States,  and  male 
and  female  relatives  inherit  equally.  In  some  states,  as  in 
Massachusetts,  relatives  of  the  half-blood  inherit  equally  with 
those  of  the  whole-blood  of  the  same  degree;  in  others,  like 
Maryland,  they  can  inherit  only  in  case  none  of  whole-blood 
exist.  In  some  of  the  states  the  English  rule  that  natural 
children  have  no  inheritable  blood  has  been  greatly  modified. 
In  Loubiana,  if  duly  acknowledged,  they  may  inherit  from  both 
father  and  mother  in  the  absence  of  lawful  issue.  Degrees  of 
kindred  in  the  United  States  generally  are  computed  accord- 
ing to  the  civil  law,  i.e.  by  adding  together  the  number  of 
degrees  between  each  of  the  two  persons  whose  relationship  is 
to  be  ascertained  and  the  common  ancestor.  Thus,  relation- 
ship between  two  brothers  is  in  the  second  degree;  between 
uncle  and  nephew  in  the  third  degree;  between  cousins,  in  the 
fourth,  &c. 

In  a  few  states  such  degrees  are  computed  according  to  the  commo  n 
law,  i.e.  by  counting  from  the  common  ancestor  to  the  most  remote 
descendant  of  the  two  from  him — thus,  brothers  would  be  related 
in  the  first  degree,  uncle  and  nephew  in  the  second,  &c.  In  most 
states  representation  amongst  collaterals  is  restricted — in  some 
to  the  descendants  of  brothers  and  nsters,  in  others  to  thdr  children 
only. 


i,  e.g.  in  California,  Lonisiana  and  Texas,  the  law 
property  "  of  husband  and  wife  prevails.  This  is 
derived  from  the  French  and  Spanish  law  existing  in  the  territories 
out  of  which  those  states  were  formed,  as  the  result  of  theconquestof 
Mexico  by  Spain  and  the  coloniring  of  Louisiana  by  France.  The 
foundation  idea  is  an  equal  division  at  death  of  either  party  of  all 
property  acquired  during  their  marriage  except  by  gift,  devise  or 
descent.  In  general  the  husband  has  tne  control  and  management 
thereof  during  the  marriage,  and  either  survivor  has  the  administra- 
tion of  the  moiety  of  the  one  deceased.  There  is  a  conflict  in  the 
laws  in  such  states  as  to  the  exact  definition  and  as  to  whether  or  not 
the  gains  or  profits  of  such  property  are  to  be  deemed  separate 
property  or  community  property  [  Succesaon  of  Dielman  (Louisiana, 
'907),  43  Southern  Rep.  972]. 

INHIBITION  (from  Lat.  inhibere,  to  restrain,  prevent),  an 
act  of  restraint  or  prohibition,  an  English  legal  term,  particularly 
used  in  ecclesiastical  law,  for  a  writ  from  a  superior  to  an  inferior 
court,  suspending  proceedings  in  a  case  under  appeal,  also  for 
the  suspension  of  a  juiisdicdon  of  a  bishop's  court  on  the  visita- 
tion of  an  archbishop,  and  for  that  of  an  archdeacon  on  the 
visitation  of  a  bishop.  It  is  more  particularly  applied  to  a  form 
of  ecclesiasdcal  censure,  suspending  an  ofiending  clergyman  from 
the  performance  of  any  service  of  the  Church,  or  other  spiritual 
duty,  for  the  purpose  of  enforcing  obedience  to  a  monition  or 
order  of  the  bishop  or  judge.  Such  inhibidons  are  at  the  discre- 
tion  of  the  ordinary  if  he  considers  that  scandal  might  arise 
from  the  performance  of  spiritual  duties  by  the  oSender  (Church 
Discipline  Act  i860,  re-enacted  by  the  Clergy  Discipline  Act 
1893,  sect.  10).  By  the  Sequestration  Act  1871,  sect,  s,  similar 
powers  of  inhibition  are  given  where  a  sequestration  remains  in 
force  for  more  than  six  months,  and  also,  by  the  Benefices  Act 
1898,  in  cases  where  a  commission  reports  that  the  ecclesiasdcal 
duties  of  a  benefice  are  inadequately  performed  through  the 
negligence  of  the  incumbent. 

INISFAIL,  ft  poetical  name  for  Ireland.  It  is  derived  from 
Faui  or  Zia-faii,  the  celebrated  stone,  idendfied  in  Irish  legend 
with  the  stone  on  which  the  patriarch  Jacob  slept  when  he 
dreamed  of  the  heavenly  ladder.  The  Lia-fail  was  supposed  to 
have  been  brought  to  Ireland  by  the  Dedannans  and  set  up  at 
Tara  as  the  "  inauguiadon  stone  "  of  the  Irish  kings;  it  was 
subsequently  removed  to  Scone  where  it  became  the  coronation 
stone  of  the  Scottish  kings,  until  it  was  taken  by  James  VI.  of 
Scotland  to  Westminster  and  placed  UDder  the  cotonadon  chair 
in  the  Abbey,  where  it  has  since  remained.  Inisfail  was  thus 
the  island  of  the  Fail,  the  island  whose  monarchs  were  crowned 
at  Tara  on  the  sacred  inauguradon  stone. 

INITIAU  (Lat.  initialis,  of  or  belonging  to  a  beginning, 
initium),  the  first  letters  of  names.  In  legal  and  formal  docu- 
ments it  is  usually  the  pracdce  in  appending  a  signature  to  write 
the  name  in  full.  But  this  is  by  no  means  necessary,  even  in 
cases  where  a  signature  is  exprresly  required  by  statute.  It 
has  been  held  that  it  is  suffideut  if  a  petson  affixes  to  a  document 
the  usual  form  in  which  he  signs  his  name,  with  the  intent  that 
it  shall  be  treated  as  his  signature.  So,  signature  by  inidals 
b  a  good  signature  within  the  Statute  of  Frauds  (Ph&limore  v. 
Barry,  1818,  i  Camp.  513),  and  also  under  the  Wills  Act  1837 
{In  re  Blewitl,  1880,  5  P.D.  116). 

INITIATIOIf  (Lat,  initium,  beginning,  entrance,  from  inire, 
to  go  in),  the  process  of  formally  entering,  and  espedally  the 
rite  of  admission  into,  some  office,  or  religious  or  secret  society, 
&c.  Among  nearly  all  primitive  races  initiatory  rites  of  a  bloody 
character  were  and  are  common.  The  savage  pays  homage  to 
strength,  and  the  purpose  of  his  initiatory  rites  is  to  test  physical 
vigour,  self-control  and  the  power  of  enduring  pain.  Initiation 
is  sometimes  religious,  somedmes  sodal,  but  in  primitive  sodety 
it  has  always  the  same  character.  Thus,  in  Whydah  (West 
Africa)  the  young  girb  consecrated  to  the  worship  of  the  serpent, 
"  the  brides  of  the  Serpent,"  had  figures  of  flowers  and  animals 
burnt  into  their  skins  with  hot  irons;  while  in  the  neighbouring 
Yorubaland  the  power  of  enduring  a  sound  thrashing  is  the 
qualification  for  the  throne.  In  no  country  was  the  practice 
of  initiatory  rites  more  general  than  in  the  Americas.  The 
Colombian  Indians  compelled  their  would-be  chief  to  submit 
to  terrible  tests.  He  had  first  to  bear  severe  beatings  without 
'  a  murmtur.    Then,  placed  in  a  hammock  with  his  hands  tied, 
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venomous  ants  were  placed  on  his  naked  body.  Finally  a  fire 
was  lit  beneatli  bim.  All  this  he  bad  to  bear  without  flinching. 
In  ancient  Mexico  there  were  several  orders  of  chivalry,  entry 
into  which  was  only  permitted  after  brutal  initiation.  The  nose 
of  the  candidate  was  pierced  with  an  eagle's  talon  or  a  pointed 
bone,  and  he  was  expected  to  dig  knives  into  his  body.  In 
Peru  the  yoimg  Inca  princes  bad  to  fast  and  hve  for  weeks 
without  sleep.  Among  the  North  American  Indians  initiatory 
rites  were  universal.  The  Mandans  held  a  feast  at  which  the 
young  "  braves  "  supported  the  weight  of  their  bodies  on  pieces 
of  wood  skewered  through  the  muscles  of  shoulders,  breasts 
sod  arms.  With  the  Sioux,  to  become  a  medicine-man,  it  was 
necessary  to  submit  to  the  ordeal  known  as  "  looking  at  the  sun." 
I'he  sullerer,  nearly  naked,  was  bound  on  the  earth  by  cords 
passed  through  holes  made  in  the  pectoral  muscles.  With  bow 
and  arrow  in  hand,  he  lay  in  this  position  all  day  gazing  at  the 
■un.  Around  him  bis  friends  gathered  to  applaud  his  courage. 
Religious  brotherhoods  of  antiquity,  too,  were  to  be  entered 
only  after  long  and  complicated  initiation.  But  here  the  char- 
acter of  the  ordeal  b  rather  moral  than  physical.  Such  were 
the  rites  of  admission  to  the  Mysteries  of  Isis  and  Eleusis. 
Secret  societies  of  all  ages  have  been  characterized  by  more  or 
less  elaborate  initiation.  That  of  the  Femgerichte,  the  famous 
medieval  German  secret  tribunal,  took  place  at  night  in  a  cave, 
the  neophyte  kneeling  and  making  oath  of  blind  obedience. 
Imitations  of  such  tests  are  perpetuated  to-day  in  freemasonry; 
while  the  Mafia,  the  Camorra,  the  Clan-na-Gael,  the  Molly 
Moguires,  the  KU'Klux  Klan,  are  among  more  recent  secret 
osaodations  which  have  maintained  the  old  idea  of  initiation. 

INJECTOR  (from  Lat.  irtjicere,  to  throw  in),  an  appliance  for 
supplying  steam-boilers  with  water,  and  especially  used  with 
locomotive  boilers.     It  was  invented  by  the  French  engineer 
H.  V.  Giffard  In  1858,  and  presents  the  paradox  that  by  the 
pretsure  of  the  steam  in  the  boiler,  or  even,  as  in  the  case  of 
the  exhaust  steam  injector,  by  steam  at  a 
much  lower  pressure,  water  is  forced  into 
the  boiler  against  that  pressure.    A  dia- 
grammatic section  illustrating  its  construc- 
tion is  shown  in  figure.     Steam  enters  at  A 
and  blows  through  the  annular  orifice  C, 
the  size  of  which  can  be  regulated  by  a 
valve  not  shown  in  the  figure.    The  feed 
water  flows  in  at  B  and  meeting  the  steam 
at  Ccauscsit  to  condense.  Hence  a  vacuum 
is  produced  at  C,  and  consequently  the 
water  rushes  in  with  great  velocity  and 
streams  down  the  combining  cone  D,  its 
velocity  being  augmented  by  the  impact  of 
steam  on  the  bock  of  the  column.    In  the 
lower  part  of  the  nosde  E  the  stream 
expands;  it  therefore  loses  velocity  and, 
by  a  well-known  hydrodynamic  principle, 
gmns  pressure,  until  at  the  bottom  the  pressure  is  so  great  that  it 
is  able  to  enter  the  boiler  through  a  check  valve  which  opens  only 
in  the  direction  of  the  stream.    An  overflow  pipe  F.  by  providing 
a  channel  through  which  steam  and  water  may  escape  before  the 
stream  has  acquired  sufficient  energy  to  force  its  way  into  the 
biiiler,  allows  ihc  injector  to  start  into  action.  Means  are  also  pro- 
filed (or  regulating  the  amount  of  water  admitted  between  D  and 
C     In  the  f.xM<iusl~siciim  injector,  which  works  with  steam  from 
the  exhaust  of  non-condensing' engines,  the  steam  orifice  is  larger 
in  proportion  to  other  parts  than  in  injectors  working  with  boiler 
steam,   and    the  steam  supply  more  liberal.     In  sclf-slarl:nf 
injectors  an  arrangoncnt  is  provided  which  permits  free  o^'erfiow 
until  the  injector  starts  into  action,  when  the  openings  are 
autom.ilically  adjusted  to  suit  deli^Tt^-  into  the  boila. 

IHJUHCTMW  u'rom  Lot.  injingtrf.  to  fasten,  or  attach  to.  to 
lay  a  burden  or  chai^  on.  to  enjoin),  a  term  meaning  generally 
a  Cimintaml.  and  in  English  law  the  name  for  a  judicial 
process  whereby  a  parly  b  required  to  refrain  from  doing  a 
particular  thing  acct>rtlinj  to  the  eiigeno'  of  the  writ.  Formerly 
it  vos  a  renKd>'  peculiar  to  ibe  court  ^  choncoy.  and  was  oite 
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of  the  instruments  by  which  the  jurisdiction  of  that  court  was 
established  in  cases  over  which  the  courts  of  common  law  were 
entitled  to  exercise  control.  The  court  of  chancery  did  not 
presume  to  interfere  with  the  action  of  the  courts,  but,  by  direct- 
ing an  injunction  to  the  person  whom  it  wished  to  restrain  from 
following  a.  particular  remedy  at  common  law,  it  e&ected  the 
same  purpose  indirectly.  Under  the  present  constitution  of 
the  judicature,  the  injunction  is  now  equally  available  in  all 
the  divisions  of  the  high  court  of  justice,  and  it  can  no  longer 
be  used  to  prevent  an  action  in  any  of  them  from  proceeding 
in  the  ordinary  course. 

Although  an  injunction  is  properly  a  restraining  order,  there 
are  instances  in  which,  under  the  form  of  a  prohibition,  a  positive 
order  to  do  something  b  virtually  expressed.  Thus  in  a  case  of 
nuisance  an  injunction  was  obtained  to  restrain  the  defendant 
from  preventing  water  from  flowing  in  such  regular  quantities 
as  it  had  ordinarily  done  before  the  day  on  which  the  nuisance 
commenced.  But  generally,  if  the  relief  prayed  for  b  to  compd 
something  to  be  done,  it  cannot  be  obtained  by  injunction, 
although  it  may  be  expressed  in  the  form  of  a  prohibition — 
as  in  the  case  in  which  it  was  sought  to  prevent  a  person  from 
discontinuing  to  keep  a  house  as  an  inn.  The  injunction  was 
used  to  slay  proceedings  in  other  courts  "  wherever  a  party  by 
fraud,  accident,  mistake  or  otherwise  had  obtained  an  advantage 
in  proceeding  in  a  court  of  ordinary  jurisdiction,  which  must 
necessarily  make  that  court  an  instrument  of  injustice."  As 
the  injunction  operates  personally  on  the  defendant,  it  may  be 
used  to  prevent  applications  to  foreign  judicatures;  but  it  is 
not  used  to  prevent  apphcations  to  parliament,  or  tc  the  legis- 
lature of  any  foreign  country,  imless  such  applications  be  in 
breach  of  some  agreement,  and  relate  to  matters  of  private 
interest.  In  so  far  as  an  injunction  b  used  to  prohibit  acts,  it 
may  be  founded  either  on  an  alleged  contract  or  on  a  right 
independent  of  contract.  The  jurisdiction  of  the  court  to  prevent 
breaches  of  contract  has  been  described  as  supplemental  to  its 
power  of  compelling  specific  performance;  i.e.  if  the  couil  bos 
power  to  compel  a  person  to  perform  a  contract,  it  will  interfere 
to  prevent  him  from  doing  anything  in  violation  of  it.  But 
even  when  it  b  not  within  the  power  of  the  court  to  compel 
^>ecific  performance,  it  may  interfere  by  injunction^  thus, 
e.g.  in  the  case  of  an  agreement  of  a  singer  to  perform  at  the 
plaintiS's  theatre  and  at  no  other,  the  court,  although  it  could 
not  compel  her  to  sing,  could  by  injunction  prevent  her  from 
singing  dsewhere  in  breach  of  her  agreement. 

An  injunction  may  as  a  general  rule  be  obtained  to  prevent 
acts  which  are  violations  of  legal  rights,  except  when  the  same 
may  be  adequately  remedied  by  an  action  for  damages  at  law. 
Thus  the  court  wiU  interiere  by  injimction  to  prevent  waste, 
or  the  destruction  by  a  Umited  owner,  such  as  a  tenant  id  life, 
of  things  forming  part  of  the  inheritance.  Injunctions  may 
also  be  obtained  to  prevent  the  continuance  of  nuisances,  public 
or  private,  the  infringement  of  patents,  copyrights  and  trade 
marks.  Trespass  might  also  in  certain  cases  be  prevented  by 
injunction.  Under  the  Conomon  Law  Procedure  Act  of  1S54, 
and  by  other  statutes  in  special  cases,  a  limited  power  of  injunc- 
tion was  conferred  on  the  courts  of  common  law.  But  the 
Judicature  Act,  by  which  aU  the  superior  courts  ot  common 
law  and  chancery  were  consolidated,  enacts  that  an  injunction 
may  be  granted  by  on  interlocutory  ordei  <rf  the  court  in  oU 
cases  in  which  it  shall  appear  to  be  just  or  convenient;  .  .  . 
and,  if  on  injunction  b  asked  either  before  or  at  or  aittx  the  hear- 
ing of  any  cause  or  matter,  to  prevent  any  ihrpatwuti  or  tppn- 
bended  waste  or  tre^Mss,  such  injunction  may  be  granted 
whether  the  person  a^inst  whom  it  b  sought  is  <^  is  not  in 
possession  under  any  claim  of  title  or  otherwise,  or  if  not  in 
possession  does  or  does  not  daim  to  do  the  act  sou^t  to  be 
restrained  under  colour  of  any  title,  and  wbetber  the  estates 
claimed  are  legal  or  equitable. 

An  injunction  obtained  on  interlocutor}-  ^i^cotion  daring 
the  progress  of  an  action  b  superseded  by  the  trioL  It  may 
be  continued  either  pro^'isionally  01  permanently.  In  the  Ultei 
case  the  injunction  is  said  to  be  prapetuaL     The  cf~ 
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between  "  special  "  and  "  commoa "  injiinctioils — the  latter 
being  obtained  as  of  courae—u  now  abolished  in  English  law. 

In  the  courts  of  the  United  States  the  writ  of  injunction 
remains  purely  an  equitable  remedy.  It  may  be  issued  at  the 
instance  of  the  president  to  prevent  any  organized  obstruction 
to  iater-state  commerce  or  to  the  passage  of  the  mails  {in  re 
Debs,  158  United  States  Reports,  564).  Temporary  restraining 
orders  may  be  issued,  ex  parte,  pending  an  af^lication  for  a 
temporary  injunction.  In  the  state  courts  temporary  injunc- 
tions are  often  issued,  ex  parte,  subject  to  the  defendant's 
right  to  move,  immediately  for  their  dissolution.  Generally, 
however,  notice  of  an  application  for  a  temporary  injunction  is 
required. 

Foe  the  analogous  practice  in  Scots  law  see  Intekoici. 

INK  (from  Late  Lat.  ettaiustmn,  Gr.  h/Kwrrov,  the  purple 
ink  used  by  Greek  and  Roman  emperors,  from  iyicaiwr  to 
bum  in),  in  its  widest  signification,  a  substance  employed  for 
producing  graphic  tracings,  inscriptions,  or  impressions  on 
paper  or  similar  mateiiab.  The  teim  includes  two  distinct 
conditions  of  pigmeat  or  odouring  matter:  the  one  fluid,  and 
prq>aied  for  use  with  a  pen  or  brush,  as  writing  ink;  the  other  a 
Mutinous  adhesive  mass,  printing  ink,  used  for  transferring  to 
paper  impieasions  from  types,  ei^raved  plates  and  similar 
sutfaces. 

The  andent  Egyptians  [wepared  and  used  inks  (Flinders 
Petric  discovered  a  papyrus  bearing  written  characters  as  old  as 
3500  B.C.],  and  in  China  the  invenrion  of  an  ink  is  assigned  to 
Tien-Tcheu,  who  lived  between  3697  B.C.  and  asgy  B.C.  These 
early  inks  w^e  prepared  from  charcoal  or  soot  mixed  with  gum, 
glue  or  varnish.  Sepia  (g.o.),  the  black  pigment  secreted  by  the 
cattle-fish,  was  used  as  a  writing  flujd  by  the  Romans.  The 
iron-gall  ink,  *.e.  an  ink  prepared  from  an  iron  ^t  and  tannin, 
appears,  to  have  been  first  described  by  the  monk  Tfaeophilus, 
who  hved  in  the  nth  century  AJ>.,  although  Pliny,  in  the  ist 
century  A.D.,  was  acquainted  with  the  blackening  of  paper 
containing. gieen  vitriol  by  immersion  in  an  infusion  of  nut-gaJls. 
IroD-gall  inks,  prepared  by  mixing  exuacts  of  galls,  barks,  tic-, 
with  green  vitriol,  subsequently  came  into  common  use,  and 
in  the  16th  century  redpes  for  their  preparadtHi  were  given 
in  domesric  encyclopaedias.  Their  scientific  investigation  was 
first  made  by  William  Lewis  in  1748.  The  earlier  iron-inks 
'were  essentially  a  suspension  of  the  pigment  in  water.  In  the 
early  part  of  the  iglh  century  the  firm  of  Stephens  introduced 
the  first  of  the  so-called  blue-black  inks  under  the  name  of 
"  Stephais'  writing  fluid."  Solurions  of  green  vitriol  and  tajmin, 
coloured  by  indigo  and  logwood,  were  prepared,  which  wrote 
with  a  blue  tint  and  blackened  on  exposure,  this  change  being 
due  to  the  production  of  the  pogment  within  the  pores  of  the 
paper.  The  "  alizarine  "  inks,  patented  by  Leonhardi  in  1856, 
are  similar  inks  with  the  addition  of  a  little  madder.  T^e 
application  of  aniline  colours  to  ink  manufacture  in  England 
dates  from  Croc's  patent  of  rS6i. 

Writii^  Inks. — Writing  Inks  are  fluid  substances  which  contain 
colouring  matter  dther  in  solution  or  in  suspension,  and  com- 
monly partly  in  both  conditions.  They  may  be  prepared  in 
all  shades  of  colour,  and  contain  almost  every  pigment  which 
can  be  dissolved  or  suspended  in  a  suitable  medium.  The  most 
important  rf  all  varieties  is  black  ink,  after  wbich  red  and  blue 
are  most  commonly  employed.  Apart  from  colour  there  are 
special  qualities  which  recommend  certain  ■"I'"  for  limited 
applications,  such  as  marking  inks,  ineradicable  ink,  sympathetic 
ink,  &c.  A  good  writing  ink  for  ordinary  purposes  should 
continue  limpid,  and  flow  freely  and  uniformly  from  the  pen; 
it  should  not  throw  down  a  tidck  sludgy  deposit  on  exposure 
to  the  air;  nor  should  a  coating  of  mould  form  on  its  suriace. 
It  should  yield  distinctly  legible  characters  immediately  on 
writing,  not  fading  with  age;  and  the  fluid  ought  to  penetrate 
into  the  paper  without  spreading,  so  that  the  characters  will 
neither  wash  out  nor  be  readily  removed  by  erasure.  Further, 
it  is  destrable  that  ink  should  be  non-poisonous,  that  it  should 
as  little  as  possible  corrode  steel  pens,  that  characters  traced 
in  it  should  dry  readily  on  the  application  of  blotting  paper 


without  smearing,  and  that  the  writing  should  not  present  a 
glossy,  varnished  appearance. 

Tannin  Inks. — These  inks  are  prepared  from  galls,  or  oth« 
sources  of  tannin,  and  a  salt  of  iron,  with  the  addition  of  some 
agglutinant  in  the  case  of  the  so-called  oxidized  inks,  or  a 
colouring  matter  in  the  case  of  unoxidized  inks.  Such  mixtures 
form  the  staple  black  inks  of  commerce;  they  are  essentially 
an  insoluble  iron  gallate  in  extremely  fine  division  held  in 
suspension  in  water  or  a  soluble  compoimd  dissolved  in  water. 

On  long  exposure  to  air,  as  in  inkstands,  or  otherwise,  tannin 
inks  gradually  become  thick  and  ropy,  depositing  a  slimy 
sediment.  This  change  on  exposure  is  inevitable,  resulting 
from  the  gradual  oxidation  of  the  ferrous  compound,  and  it  can 
only  be  retarded  by  permitting  access  of  air  to  as  small  surfaces 
as  possible.  The  inks  also  have  a  tendency  to  become  mouldy, 
an  evil  which  may  be  obviated  by  the  use  of  a  minute  proportion 
of  carbolic  acid;  or  salicylic  add  may  be  used. 

The  essential  ingredients  of  ordinary  black  ink  are — first, 
tannin-yielding  bodies,  for  which  Aleppo  or  Chinese  galls  are  the 
most  eligible  materials;  second,  a  sdt  of  iron,  ferrous  sulphate 
(green  vitriol)  being  alone  employed;  and  third,  a  gummy  or 
mudlaginous  agent  to  keep  in  suspension  the  insoluble  tinctorial 
matter  of  the  Ink.  For  ink-making  the  tannin  has  first  to  be 
transformed  into  gallic  add.  In  the  case  of  Aleppo  galls  this 
change  takes  [^ce  by  fermentation  when  the  solution  of  the 
galls  is  exposed  to  the  ur,  the  tannin  apUtting  up  into  gallic 
add  and  sugar.  Chinese  galls  do  not  contain  the  ferment 
necessary  for  tndudng  this  change;  and  to  Induce  the  process 
yeast  must  be  added  to  their  solution.  To  prepare  a  solution 
of  Akppo  galls  for  ink-maldng,  the  galls  are  coarsely  powdered, 
and  intimately  mixed  with  chopped  straw.  This  mixture  is 
thrown  into  a  narrow  deep  oak  vat,  provided  with  a  perforated 
false  bottom,  and  having  a  tap  at  the  bottom  for  drawing  oS 
liquid.  Over  the  mixture  is  poured  lukewarm  water,  which, 
percolating  down,  extracts  and  carries  with  it  the  tfl.nnin  of  the 
galls.  The  solution  is  drawn  oS  and  repeatedly  run  through 
the  mixture  to  extract  the  whole  of  the  tannin,  the  water  used 
bdDg  in  such  proportion  to  the  galls  as  will  produce  as  neatly 
as  possible  a  solution  having  5%  of  tanjiin.  The  object  of 
using  straw  in  the  extraction  process  is  to  maintain  the  porosity 
of  the  mixture,  as  powdered  galls  treated  alone  become  so 
slimy  with  mucilaginous  extract  that  liquid  fails  to  percolate 
the  mass.  For  each  htre  of  the  5  %  solution  about  45  grammes 
of  the  iron  salt  are  used,  or  about  100  parts  of  tannin  for  90 
parts  of  crystallized  green  vitriol.  These  ingredients  when  first 
mixed  form  a  clear  solution,  but  on  their  exposure  to  the  air 
oxidation  occurs,  and  an  insoluble  blue-black  ferrosoferric 
gallate  in  extremely  fine  division,  su^>ended  in  a  coloured 
solution  of  ferrous  gallate,  is  formed.  To  keq>  the  insoluble 
portion  suspended,  a  mudlagioous  agent  is  employed,  and 
those  most  available  are  gum  Senegal  and  gum  arable.  An 
ink  so  prepared  devek^  its  IntQisity  of  colour  only  after  some 
exposure;  and  after  It  has  partly  sunk  into  the  paper  it  becomes 
oxidised  there,  and  so  mordanted  into  the  fibre.  As  the  first 
faiatness  of  the  characters  is  a  disadvantage,  it  is  a  common 
practice  to  add  some  adventitious  colouring  matter  to  give 
immediate  distinctness,  and  for  that  purpose  dther  extract 
of  logwood  or  a  solution  of  indigo  is  used.  When  logwood  extract 
is  employed,  a  smaller  proportion  of  extract  of  galls  is  required, 
logwood  itself  containing  a  targe  percentage  of  tuinin.  For 
making  an  unoxidized  or  blue-black  ink  indigo  is  dissolved  in 
strong  sulphuric  add,  and  the  ferrous  sulphate,  instead  of  being 
used  direct,  is  prqiared  by  pladng  in  this  indigo  solution  a 
proper  quantity  of  scrap  iron.  To  free  the  solution  from  excess 
of  uncombined  add,  chalk  or  powdered  limestone  is  added, 
whereby  the  free  add  is  fixed'  and  a  dqibsit  of  sulphate  of  lime 
formed.  A  solution  so  prepared,  mixed  with  a  tannin  solution, 
yields  a  very  limpid  sea-green  writing  fluid,  and  as  all  the 
constituents  remain  in  solution,  no  gum  or  other  suspending 
medium  is  necessaiy.  In  oxuequence  the  ink  flows  freely,  is 
easily  dried  and  is  free  from  the  glossy  appearance  which  arises 
through  the  use  of  gum.     ■ 
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Ckina  ink  or  Indian  ink  is  the  form  In  which  ink  was  earliest 
prepared,  and  in  which  it  is  still  used  in  Chins  and  Japan  for 
writing  with  small  brushes  instead  of  pens.  It  is  extensively 
used  by  architects,  engineers  and  artists  geoetaliy,  and  for 
various  special  uses.  China  ink  is  prqiared  in  the  form  of 
sticks  and  cakes,  which  are  rubbed  down  in  water  for  use.  It 
consists  essentially  of  lamp-black  in  very  fine  condition, 
baked  up  with  a  glutinous  substance;  and  the  finer  Oriental 
kinds  are  delicately  perfumed.  The  foUoning  description 
of  the  manufacture  as  conducted  in  Japan  is  from  a  native 
source: — 

"  The  body  of  the  ink  is  Boot  obtained  from  pine  wood  or  roan, 
and  lamp-black  from  sesamum  oU  for  the  finest  sort-  This  a  mixed 
with  liquid  glue  made  of  ox-akin.  This  operation  is  effected  in  a 
large  round  copper  bowl,  formed  of  two  spherical  vessela,  placed  i  in. 
apart,  so  that  the  space  between  can  be  tilled  up  with  hot  water  to 

Erevent  the  glue  from  hardening  during  the  time  it  is  being  mixed 
y  hand  with  the  lamp-black.  The  cakes  are  formed  in  wooden 
moulds,  and  dried  between  paper  and  ashes.  Camphor,  or  a  peculiar 
mixture  of  scents  which  comes  from  China,  and  a.  small  quantity  of 
carthamine  (the  red  colouring  substance  of  safllower),  are  added  to 
the  best  kinds  for  improvine  the  colour  as  well  as  for  scenting  the  ink. 
There  is  a  ereat  difference  both  in  price  and  in  quality  of  the  various 
kinds  ol  ink,  the  finest  article  being  rather  costly." 

It  is  said  that  the  size  used  in  Chinese  kinds  is  of  vegetable 
origin. 

Logwood  Ink. — Under  the  name  of  chrome  ink  a  black  ink 
was  discovered  by  Runge,  which  held  out  the  promise  of  cheap- 
ness combined  with  many  excellent  qualities.  It  is  prepared 
by  dissolving  15  psMs  of  extract  of  logwood  in  900  parts  of 
water,  to  whidi  4  parts  of  crystallized  sodium  carbonate  are 
added.  A  further  solution  of  i  part  of  potassium  chromate 
(not  bichromate)  in  100  parts  of  water  is  prepared,  and  is  added 
very  gradually  to  the  other  solution  with  constant  agitation. 
The  ink  so  obtained  possesses  an  intense  blue-black  colour,  fiows 
freely  and  dries  readily,  is  neutral  in  reaction  and  hence  does 
not  corrode  steel  pens,  and  adheres  to  and  sinks  into  paper  so 
that  manuscripts  written  with  it  may  be  freely  washed  with  a 
sponge  without  danger  of  smearing  or  spreading.  It  forms  a 
good  copying  ink,  and  it  possesses  all  the  qualities  essential 
to  the  best  ink;  but  on  exposure  to  air  it  very  readily  undergoes 
decomposition,  the  colouring  matter  separating  in  broad  flakes, 
which  swim  in  a  dear  menstruum.  It  is  affirmed  by  Viedt 
that  this  drawback  may  be  overcome  by  the  use  of  soda,  a  method 
first  suggested  by  BBttger. 

Logwood  forms  the  principal  ingredient  in  various  other  black 
inks  used,  especially  as  copying  ink.  A  very  strong  decoction 
of  logwood  or  a  strong  solution  of  the  extract  with  ammonium- 
alum  yields  a  violet  ink  which  darkens  slowly  on  exposure. 
Such  an  ink  b  costly,  on  account  of  the  concentrated  condition 
in  which  the  logwood  must  be  used.  If,  however,  a  metallic 
salt  is  introduced,  a  serviceable  ink  is  obtained  with  the  expendi- 
ture of  much  less  logwood.  Either  sulphate  of  copper  or  sulphate 
of  iron  may  be  used,  but  the  former,  which  produces  a  pleasing 
blue-black  colotu',  is  to  be  preferred.  The  following  is  the  formula 
most  highly  recommended  for  this  ink.  A  clear  solution  of  20 
kilos  of  eztract  of  logwood  in  300  litres  of  water  is  obtained, 
to  which  is  added,  with  agitation,  10  kilos  of  ammonium-alum 
disserved  in  ao  litres  of  boiling  water.  The  solution  is  acidified 
with  0'2  kilo  of  sulphuric  add,  which  has  the  effect  of  preventing 
any  deposit,  and  finally  there  is  added  a  solution  of  1-5  kilos 
of  sulphate  of  copper  dissolved  in  20  Utres  of  water.  This 
compound  is  exposed  to  the  air  for  a  few  days  to  allow  the  colour 
to  develop  by  oxidation,  after  which  it  is  stored  in  well-corked 
bottles.  The  add  condition  of  this  ink  has  a  corrosive  influence 
on  sted  pens;  in  all  other  respects  it  is  a  most  valuable  writing 
fluid. 

Aniline  Inks. — Solutions  of  aniline  dye-stuffe  in  water  are 
widely  tised  as  inks,  e^jcdally  coloured  varieties.  They  are 
usually  fugitive.  Nigrosine  is  a  black  ink,  which,  although 
oot  produdng  a  black  so  intense  as  common  ink,  possesses 
various  advantages.  Bdng  perfectly  neutral,  it  does  not  attack 
pens;  it  can  easily  be  k^t  of  a  proper  con^tency  by  maidng 
up  with  water;  and  its  colour  is  not  injuriously  aSected  by  the 


action  of  adds.  Its  ready  flow  from  stylographic  pens  led  to 
the  name  "  stylographic  iiJt."  Other  aniline  inks  are  mentioned 
below. 

Copying  Ink. — Ink  which  yidds  by  means  of  pressure  an  im- 
pression,  on  a  sheet  of  damped  tissue  paper,  of  characters 
written  in  it  is  called  copying  ink.  Any  ink  soluble  in  water, 
or  which  retains  a  certain  degree  of  solubiUty,  may  be  used  as 
copying  ink.  Runge's  chrome  ink,  being  a  soluble  compound, 
b,  therefore,  so  available;  and  the  other  logwood  iaks  as  well 
as  the  ordinary  ferrous  gallate  inks  contain  also  soluble  con- 
stituents, and  are  essentially  soluble  till  they  are  oxidized  in 
and  on  the  paper  after  exposure  to  the  air.  To  render  these 
available  as  copying  inks  it  is  necessary  to  add  to  them  a  sub- 
stance which  wil!  retard  the  oxidizing  effect  of  tlie  air  for  some 
time.  For  this  purpose  the  bodies  most  serviceable  are  gum 
arable  or  Senegal,  with  glycerin,  dextrin  or  sugar,  which  last, 
however,  renders  the  ink  sticky.  These  substances  act  by 
forming  a  kind  of  glaze  or  varnish  over  the  surface  of  the  ink 
which  exdudes  the  air.  At  the  same  time  when  the  damp  sheet 
of  tissue  paper  is  ^plied  to  the  writing,  they  dissolve  and  allow 
a  portion  of  the  yet  soluble  ink  to  be  absorbed  by  the  moistened 
tissue.  As  copying  ink  has  to  yield  two  or  more  impressioDS, 
it  is  necessary  that  it  should  be  made  stronger,  i.e.  that  it  should 
contain  more  pigment  or  body  than  common  ink.  It,  therefore, 
is  prepared  with  from  30  to  40%  less  of  water  than  non-copyii^ 
kinds;  but  otherwise,  except  in  the  jwesence  of  the  ingredients 
above  mentioned,  the  inks  are  the  same.  C<^ying  ink  pencils 
consist  of  a  base  of  graphite  and  kaolin  impregnated  with  a  very 
strong  solution  of  an  aniline  colour,  pressed  Into  sticks  aiul 
dried. 

Red  Ink. — The  pigment  most  commonly  employed  as  the  basis 
of  red  ink  is  Brazil-wood.  Such  an  ink  is  prepared  by  adding 
to  a  strong  decoction  of  the  wood  a  proportion  of  stannous 
chloride  (tin  spirits),  and  thickening  the  resulting  fluid  with 
gum  arable.  In  some  instances  alum  and  cream  of  tartar  are 
used  instead  of  the  stannous  chloride.  Cochinetd  is  also  employed 
as  the  tinctorial  basis  of  red  ink;  hut,  while  the  resulting 
fluid  is  much  more  brilliant  than  that  obtained  from  Brazil- 
wood, it  is  not  so  permanent.  A  very  brilliant  red  ink  may  be 
prepared  by  dissolving  carmine  in  a  solution  of  ammonia,  but 
this  preparation  must  be  k^t  in  dosdy  stoppered  bottles. 
A' useful  red  ink  may  also  be  made  by  diss(rfving  the  rosein 
of  Brook,  Simpson  and  Spiller  in  water,  in  the  proportion  of 
I  to  from  ISO  to  300  parts. 

Blue  Ink. — For  tl^  production  of  blue  ink  the  pigment 
prindpally  used  is  Prussian  blue.  It  is  first  digested  for  two 
or  three  days  with  dther  strong  hydrociiloric  add,  sulphuric 
add  or  nitric  add,  the  digested  mass  is  next  very  largely  diluted 
with  water,  and  after  settling  the  supernatant  Uquld  is  siphoned 
away  from  the  sediment.  This  sediment  is  repeatedly  washed, 
til!  all  traces  of  iron  and  free  add  disappear  from  the  water 
used,  after  which  it  is  dried  and  mixed  with  oxalic  add  in  the 
proportion  of  8  parts  of  Prussian  blue  to  i  of  the  add,  and  In 
this  condition  the  material  is  ready  for  dissolving  in  water  to 
the  degree  of  colour  intensity  necessary.  An  aniline  blue  ink 
may  be  prepared  by  dissolving  i  part  of  bleu  de  Paris  in  from 
200  to  250  parts  of  water. 

Marking  Ink. — The  ink  so  called,  used  prindpally  for  marking 
linen,  is  composed  of  a  salt  of  silver,  usually  the  nitrate,  dissolved 
in  water  and  ammonia,  with  a  little  provisional  colouring  matter 
and  gum  for  thickening.  The  colour  resulting  from  the  silver 
salt  is  developed  by  heat  and  light;  and  the  stain  It  makes, 
although  exceedingly  obstinate,  gradually  becomes  a  faint 
brownish-yellow.  The  following  yidds  a  good  marking  ink. 
Equal  parts  of  nitrate  of  silver  and  dry  tartaric  add  are  triturated 
in  a  mortar,  and  treated  with  water,  when  a  reaction  takes  place, 
resulting  in  the  formation  of  tartrate  of  silver  and  the  liberation 
of  nitric  add.  The  add  is  neutralized,  and  at  the  same  time 
the  silver  tartrate  is  dissolved  by  the  addition  of  ammonia, 
and  this  solution  with  colouring  matter  and  gum  forms  the  ink, 
which  may  be  used  with  an  ordinary  steel  pen. 

Many  vegetable  juices,  e  g.  of  Coriaria  AymiJaUa,  Semecarpus 
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atmcardium,  Anacardium  occidentaie  (Cashew),  are  inks  of  this 
type. 

Gold  and  silver  inks  are  writiog  fluids  in  which  gold  and  silver, 
or  imitations  of  these  metals,  are  suspended  in  a  state  of  fine 
division.  In  place  of  gold,  Dutch  leaf  or  mosaic  gold  is  frequently 
substituted,  and  bronze  powders  are  used  for  preparing  a  similar 
kind  of  ink.  The  metallic  foil  is  first  carefully  triturated  into  a 
fine  paste  with  honey,  after  which  it  is  boiled  in  water  containing 
a  little  alkali,  and  then  repeatedly  washed  in  hot  water  and  dried 
at  a  gentle  heat.  A  solution  is  prepared  consisting  of  i  part  of 
pure  gum  arabic  and  i  part  of  soluble  potash  glass  in  4  parts  of 
distilled  water,  into  which  the  requisite  quantity  of  the  metallic 
powder  prepared  is  introduced.  Owing  to  the  superior  covering 
nature  of  pure  gold,  less  of  the  metal  is  required  than  is  necessary 
in  the  case  of  silver  and  other  foils.  In  general  i  part  of  foil  to 
3  or  4  parts  of  solution  is  sufBcient.  The  metalhc  lustre  of 
writing  done  with  this  solution  may  be  greatly  heightened  by 
gently  polishing  with  a  burnishing  point.  Another  gold  ink 
defends  upon  the  formation  of  purple  of  Cassius;  the  hnen  is 
mordanted  with  stannous  chloride,  and  the  gold  applied  as  a 
gummy  solution  of  the  chloride. 

Itidelibie  or  incorrodible  ink  is  the  name  gi\en  to  various 
combinations  of  lamp-black,  or  other  carbonaceous  material 
with  resinous  substances  used  for  writing  which  is  exposed  to 
the  weather  or  to  the  action  of  strong  acids  or  alkaline  solutions. 
An  ink  having  great  resisting  powers  may  be  conveniently 
prepared  by  rubbing  down  Indian  ink  in  common  ink  till  the 
mixture  flows  easily  from  the  pen.  Other  combinations  have 
more  the  character  of  coloured  varnishes. 

Sympathetic  inks  are  preparations  used  for  forming  characters 
which  only  become  visible  on  the  application  of  heat  or  of  some 
chemical  reagent>  Many  chemicals  which  form  in  themselves 
colourless  solutions,  but  which  develop  colour  under  the  influence 
til  reagents,  may  be  used  as  sympathetic  ink,  but  they  are  of 
little  practical  utility.  Characters  written  in  a  weak  solution 
of  galls  develop  a  dark  colour  on  being  treated  with  a  solution 
of  copperas;  or,  vice  versa,  the  writing  may  be  done  in  copperas 
and  developed  by  the  galls  solution.  Writing  done  in  various 
preparations  develops  colour  on  heating  which  fades  as  the 
paper  cools.  Among  such  substances  are  solutions  of  the 
chlorides  of  cobalt  and  of  nickel.  Very  dilute  solutions  of  the 
mineral  acids  and  of  common  salt  and  a  solution  of  equal  parts 
of  sulphate  of  copper  and  sal-ammoniac  act  similarly.  Writing 
with  rice  water  and  developing  with  iodine  was  a  device  much 
used  during  the  Indian  Mutiny. 

Printing  /wfei-^Printing  inks  are  essentially  mixtures  of  a 
pigment  and  a  varnish.  The  varnish  is  prepared  from  linseed 
oil,  rosin  and  soap;  the  oil  must  be  as  old  as  possible;  the  rosin 
may  be  black  or  amber;  and  the  soap,  which  is  indispensable 
since  it  causes  the  ink  to  adhere  uniformly  to  the  type  and  also 
to  leave  the  type  clean  after  taking  an  impression,  is  yellow, 
or  turpentine  soap  for  dark  inks,  and  curd  soap  for  light  inks. 
The  varnish  is  prepared  as  follows;  The  oil  is  carefully  heated 
until  it  "  strings  "  properly,  i.e.  a  drop  removed  from  the  vessel 
on  a  rod,  when  placed  upon  a  plate  and  the  rod  drawn  away, 
forms  a  thread  about }  in.  long.  The  rosin  is  carefully  and  slowly 
added  and  the  mixture  well  stirred.  The  soap  is  then  stirred 
in.  The  ink  is  prepared  by  mixing  the  varnish  with  the  pigment, 
and  grindingthe  massto  impalpable  fineness  either  inalevigating 
mill  or  by  a  stone  and  muller.  For  black  ink,  lamp-black  mixed 
with  a  httle  indigo  or  Prussian  blue  is  the  pigment  employed; 
for  wood  engravings  it  may  be  mixed  with  ivory  black,  and  for 
cof^r  plates  with  ivory  or  Frankfurt  black;  lor  lithographic 
reproductions  Paris  black  is  used.  Red  inks  are  made  with 
carmine  or  cochineal;  red  lead  is  used  in  cheap  inks,  but  it 
rapidly  blackens.  Blue  inks  are  made  with  indigo  or  Prussian 
blue;  yellow  with  lead  chromate  or  yellow  ochre;  green  is 
made  by  mixing  yellow  and  blue;  and  purple  by  mixing  red 
and  blue. 

See  C.  A.  Mitchell  and  T.  C.  Hepworth,  Inks,  their  Composition 
and  Manufacture  (1904} ;  5.  Lehner,  Ink  Manufacture  (190a) 
A.  F.  Gouillon,  Encres  el  cirages  (1906) ;  L.  E.  And^,  Sckrnb-,  Kopier 
und  andere  Tinlen  (1906). 


INKERMAN,  BATTLE  OP.  fought  on  the  5th  of  November 

1S54  between  a  portion  of  the  Allied  English  and  French  army 
besieging  Sevastopol  and  a  Russian  army  under  Prince  MenshikoT 
(see  CxiUEAN  Wak).  This  battle  derives  its  name  from  a  ruin 
on  the  northern  bank  of  the  river  Tchernaya  near  its  mouth,  but 
it  was  fought  some  distance  away,  on  a  nameless  ridge  (styled 
Mount  Inkerman  after  the  event)  between  the  Tchernaya  and 
the  Careenage  Ravine,  which  latter  marked  the  right  of  the  siege- 
works  directed  against  Sevastopol  itself.  Part  of  this  ridge,  called 
Home  Ridge  and  culminating  in  a  knoll,  was  occupied  by  the 
British,  while  farther  to  the  south,  facing  the  battleground  of 
Balaklava,  a  corps  under  General  Bosquet,  was  posted  to  cover 
the  rear  of  the  besiegers  against  attacks  from  the  direction  of 
Traktir  Bridge.   The  Russians  arranged  for  a  combined  attack  on 


the  ridge  above-mentioned  by  part  of  Menshikov's  army  (16,000) 
and  a  corps  (19,000)  that  was  to  issue  from  Sevastopol,  This 
attack  was  to  have,  beside  its  own  field  artillery,  the  support  of 
fifty-four  heavy  guns,  and  the  Russian  left  wing  on  the  Balaklava 
battleground  \.j.s  to  keep  Bosquet  occupied.  If  successful,  the 
attack  on  the  ridge  was  to  be  the  signal  for  a  general  attack  all 
along  the  line.  It  was  apparently  intended  by  Menshikov  that 
the  column  from  the  field  army  should  attack  the  position 
from  the  north,  and  that  the  Sevastopol  column  should  ad- 
vance  along  the  west  side  of  the  Careenage  Ravine.  But  he 
only  appointed  a  commander  to  lake  charge  of  both  columns 
at  the  last  moment,  and  the  want  of  a  clear  understanding  as  to 
what  was  to  be  done  militated  against  success  from  the  first. 
General  Soimonov,  with  the  Sevastopol  column,  after  assembling 
his  troops  before  dawn  on  the  5th,  led  them  on  to  the  upland  east 
of  Careenage  Ravine,  while  the  field  army  column,  under  General 
Pavlov,  crossed  the  Tchernaya  near  its  mouth,  almost  at  right 
angles  to  Soimonov's  line  of  advance. 
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INLAYING 


'l'li«  tirii  lib  t  r'wi»  on  or  near  ihtgiwad  were  the  snd  Dlvisfon, 
jMXi,  ni<um(>c(l  <ni  tbc  rldgei  Cu<Jnngton'>  brigade  of  the 
l.lj(ht  IHvlNlon,  1400,  on  the  tlapat  west  of  the  Careenage  Kavine; 
anil  lli«  (iuarik'  Urinnde,  1350,  aUiut  ]  m.  in  rear  of  the  and 
I;lvUfuii  tump.  N«  «iher  iortet,  French  or  Britiab,  were  within 
a  m,  exc^jtl  anulhcr  part  of  Sir  (jeorge  Brown'*  Light  Division. 
A  idInI  overhung  the  fieUl  and  the  hilliidca  were  slippery  with 
mud.  Hoitnonov,  with  hU  whole  force  deployed  in  a  normal 
atlftck  formullon  (ibrec  lines  of  battalion  columna  covered  by 
a  fnw  hundred  sklrmlsberi)  pushed  forward  along  the  ridge 
((i  AM.)  wllhuut  waiting  fur  I'avlov  or  for  Dannenberg,  the  officer 
apiHjlntrd  to  <  (inimand  iho  whole  force.  Shell  Hill,  guarded  only 
t^  a  pli'ijuet,  was  inlxnd  at  f>nco.  The  heavy  gum  that  hod  been 
Wuughl  from  the  fortrDs*  were  placed  In  position  on  this  hill,  and 
opened  fire  (7  A.tf.)  on  the  knoll,  1400  yds.  to  the  S.,  behind 
whii'h  Ihr  3nd  Division  was  encamped.  The  Ruanian  infantry 
halted  fix  the  guns  tu  prcparethe  way,  and  the  heavy  projectiles 
hot  h  swF|)t  the  crcsl  of  the  tlrltlsh  knoll  and  dciitroyed  the  camp 
In  rear.  Hut  already  (icneral  i'ennefathcr,  commanding  the 
<llvlNloni  had  puihnl  forward  one  body  of  his  infantry  after 
amithrr  down  tho  forward  slope,  near  the  foot  of  which  they 
eiii'iiunlered  the  Kuwliins  In  great  force,  On  his  side,  Solmonov 
ha<l  been  compelled  to  break  up  hli  regular  lines  of  columns 
at  the  narrowest  part  of  the  ridge  and  to  push  his  battalions 
forward  a  few  at  a  time.  This  and  Ihe  broken  character  of 
the  ground  mudo  tho  buttle  oven  In  the  beginning  a  ml!l£c. 
'Mie  iiliscurtly  of  the  mill,  which  had  at  first  allowed  the 
lilg  hnllnlions  lo  approach  unobserved,  now  favoured  the 
weaker  tide.  Solmonov  himself,  however,  formed  up  some 
uoou  mon,  who  drtivc  bark  the  Hritlsh  left  wing — for  the  whole 
ot  IViinefulher's  force  at  the  lime  was  no  more  than  3600 
men.  Ilul  the  right  Winn,  not  as  yet  attacked,  either  by 
Kolmuuov  or  by  I'avlov,  held  on  to  its  positions  on  the  forward 
slttpe,  and  a  column  of  Kussian  sailors  and  marines,  who  had 
been  placed  under  ^limonov's  command  and  had  moved  up  the 
('areenngii  Ravine  to  turn  the  British  left,  were  caught,  just  as 
thry  emerged  on  to  the  [tlateau  In  rear  of  Pcnncfulher's  line, 
between  two  iHwiles  of  Uritlsh  troops  hurrying  lo  the  scene  of 
act  Inn.  On  the  front,  too,  the  Russian  attack  came  to  a  standstill 
and  rlibeil,  for  Solmonov'*  overcrowded  battalions  jostled  one 
nnolher  untl  dissolvetl  on  the  narrow  and  broken  plateau, 
Soinioiiov  himscll  was  hilleii.  and  the  disciplined  confidence  and 
sletuh'  volleys  o(  the  defenders  dominate<l  the  chaotic  flan  of  the 
Rusoinns,  Thus  j,too  detcitders  were  able  to  repulse  and  even 
to  "  expunge  frtim  the  Iwtllelield  "  Ihe  whole  of  the  Sevastopol 
citlumn,  except  that  iwrtion  of  H  which  drifted  away  to  its  left 
nud  joined  I'avlov.  This  stage  of  the  battle  had  lasted  about 
forty  mtitutes.  Hut.  hriUiant  as  was  this  o^■e^ture,  it  is  the 
Hect>nd  Nt  Kite  of  the  Imt  t  le  that  gives  it  its  epic  interest. 

I'he  lirMt  nttnck  maile  l>y  Tavlov's  advanced  guanJ,  aided  by 
(wil*  of  Siiim«iM>v'»  rtwpa.  was  relatively  slight,  but  General 
l^ctnttenlters  now  arrived  on  the  Aeld.  and  arranged  for  an 
asMwU  ow  the  Hriti^  centre  and  right,  to  be  deli\Tred  by 
>i,\i,vv  men  thalf  his  intact  (oT»-esi  chiefly  by  way  of  the  Quarry 
Rnvine,  (he  attack  to  b»  prei^arei)  by  the  guns  on  Shell  Hill. 
IVnncfftlhcr  bnd  been  rei«for\W  by  the  (.luorils'  brigade  and  a 
few  smaller  unilA.  Not  the  least  estraor<.linar>'  feature  of  the 
l^ltle  that  fv>llv*wvil  Is  the  part  i^Uywl  by  a  sangar  of  stones  at 
the  hcMd  ot"  Quarry  R,'»vii\e  and  a  small  batttry.  called  the 
Sandlvig  Raiiery.  ina^Ie  as  a  lemixiraTj'  emt»lat-cmcnt  hv  two 
he«\v  BUi\s  a  few  d.v*  Wt'ote,  I'he  gwus  had  done  their  woA 
an^t  lvYns%-ut  Iwvk  wheuve  they  came.  Ne\-enhcle*s  these  two 
iHsijiuiliiant  woiks,  49  )xHnts  to  ht>!d  anJ  liuc«  to  defend  on  an 
v*thci«ise  tMtureliSS  IkstlU-noUl,  l»C\'a«>e  the  centns, i:rf grariiy 
\if  thcl>i»nle, 

The  Mtt^.tr  «l  fi»t  t\  U  into  the  h.^w.ls  of  the  Ru»^.An^  hut  they 
»c;v  s\HM>  c^vt>\l,  a«d  sir,aU  IStitish  deuxchssicwts.  t*vx\ttpicd and 
h\->»l  tt,»f(i'n-  t!tc  vAtioHs  Ru»^auai;Av-);$  tVwwi  up  ami  post  it 
ae.vl  cI>\nI  KicV  iiito  the  Q\-.trt>'  Ravi-.ie,  l\>si!esfiv>n  ot  th* 
&»«vU\*|i  l'.*;;oiv\»*!ifAtt^vrvnfu\-J>  (Vutcsuxl,  The  riyht  wing 
wa*  >^v•^^n•.^^^^l  b\  juvi-.e  'xv  iv-cii  v^"  !hc  iavt  l'>:vis;on,  who  wvi* 
reiut\wcr\(  ^\  x,t».v  vM"  the  0«,>r\U,   The  '.;»e  ot"  dcfcn«  ad^cvnt 


to  the  battery  looked  downhill  for  about  300  yds.,  giving  a  clear 
field  of  fire  for  the  new  Enfield  rifie  the  English  carried;  but 
a  sharp  break  in  the  slope  beyond  that  range  gave  the  assailants 
plenty  of  "  dead  ground  "  on  which  to  form  up.  For  a  time, 
therefore,  the  battle  was  a  series  of  attacks,  delivered  with  great 
fierceness  by  the  mun  body  of  Pavlov's  corps,  the  repulse  ol 
each  being  followed  by  the  disappearance  of  the  aasailonts. 
But  the  arrival  of  part  of  the  British  4th  Divimon  under  Sir 
George  Cathcut  gave  the  impulse  for  a  counter-attack.  Moat 
of  the  division  indeed  had  to  be  used  to  patch  up  the  weaker 
parts  of  the  line,  but  Cathcart  himself  with  about  400  men 
worked  his  way  along  the  lower  and  steeper  part  of  the  eastern 
slope  so  as  to  take  the  assailants  of  the  battery  in  fionk.  He 
had  not  proceeded  far,  however,  when  a  body  of  Russians 
moving  higher  up  descended  upon  the  small  British  corps  and 
scattered  it,  Cathcart  himself  being  killed.  Other  counter-strokes 
that  his  arrival  had  inspired  were  at  the  same  time  made  from 
different  parts  of  the  defensive  front,  and  had  the  effect  of 
breaking  up  what  was  a  solid  line  into  a  number  of  disconnected 
bands,  each  lighting  for  its  life  in  the  midst  of  the  enemy.  The 
crest  of  the  position  was  laid  open  and  parts  of  the  Russian 
right  wing  seized  It.  But  they  were  flung  back  to  the  lower 
■lopes  of  the  Quarry  Ravine  by  the  leading  French  regimoit 
sent  by  Bosquet.  Tliis  regiment  was  quickly  followed  by 
others.  The  last  great  assault  was  delivered  with  more  pre- 
cision, if  with  less  fury  than  the  others,  and  had  Dannenberg 
chosen  to  employ  the  9000  bayonets  of  his  reserve,  who  stood 
idle  throughout  the  day,  to  support  the  6000  half-spent 
troops  who  made  the  attack,  ft  would  probably  have  been 
successful. 

As  it  was,  supported  by  the  heavy  guns  on  Shell  Hiil,  the 
assailants,  though  no  longer  more  than  slightly  superior  In 
numbers,  carried  not  only  the  sangar,  but  part  of  the  crest  line 
of  the  allied  position.  But  they  were  driven  back  into  the  Quarry 
Ravine,  and,  relieving  the  exhausted  British,  the  French  took 
up  the  defence  along  the  edge  of  the  ravine,  wiiich,  though 
still  not  without  severe  fighting,  they  maintained  till  the 
close  of  the  battle.  Inkerman,  however,  was  not  a  drawn 
battle.  The  allied  field  artillery,  reinforced  by  two  long  i8-pr. 
guns  of  the  British  siege  train  and  assisted  by  the  bold  advance 
of  two  French  horse-art  ill  erj-  batteries  which  galloped  down  the 
forward  slope  and  engaged  the  Russians  at  close  range,  gained 
the  upper  hand.  Last  of  all,  the  dominant  guns  on  Shell  HiU 
thus  silenced,  the  resolute  advance  of  a  handful  of  British 
infantry  decided  the  day,  and  the  Russians  retreated.  The  final 
shots  were  fired  about  1.30  pji. 

The  total  British  force  engaged  was  8500,  of  trboai  3357  were 
killed  and  wounded.  The  French  lost  Q139  out  of  about  700a  who  came 
□n  to  the  field,  though  not  all  these  were  engaged.  The  Russians  are 
sairf  to  have  lost  Ii.oooout  of  about  ^,000  present.  The  percentage 
(377)  of  loss  sustained  by  the  British  is  suflident  evidence  of  the 
intensity'  of  the  confiict,  and  provides  a  convincus  answer  to  certain 
writers  who  have  represented  the  battle  as  chiefly  a  French  affair. 
On  the  other  hand,  the  reproaches  addressed  by  some  British  writers 
to  General  Bosquet  (or  not  promptly  supporting  the  troops  at  Inker- 
man  with  his  whole  strength  are  equally  unjustifiable,  for  appoiendy 
Sir  George  Brown  and  Su:  Geoi^  Cathcart  both  decliDed  bis  fiist 
offers  of  support,  and  he  had  Pnnce  Gorchakov  with  at  least  ao,ooo 
Ru^ans  in  his  own  immediate  front.  He  would  therefore  have  risked 
the  failure  of  his  own  mission  in  order  to  take  part  in  a  battle  where 
his  intervention  was  not.  so  far  as  be  could  tell,  of  vital  importance. 
Vilien  Lord  Raglan  de&nitdy  asked  him  for  suppon,  be  gave  it 
wtllincly  and  eAgerlv.  sending  bis  troops  up  at  the  double,  and  it 
roust  be  remembererf  that  se\-wal  British  di%isions  took  no  part  in  the 
action  for  the  same  reason  that  actuated  Bosquet.  But,  id  ppite  of 
the  seemingK"  inevitable  contnjversies  attendant  00  an  "  allied  " 
b.ttil«,  it  is  iiow  ceDerally  admitted  that,  as  a  "  soMien'  batllE," 
Inkennao  is  scarcdy  to  be  surpassed  in  o>odem  histoiy. 

mUTIHG,  a  method  of  omamoitation.  by  incnisting  or 
otherwise  inserting  in  one  material  a  substance  or  substances 
di:T<nng  tberefrum  in  colour  or  natoie.  The  ait  b  practised  in 
the  fabrication  of  furniture  and  artistic  objects  in  all  varieties 
of  wvHxt,  metal,  shell,  ivoty  and  coloured  and  hani  sroDC,  and 
in  cviapound  substances;  and  ibe  combinations,  states  and 
\-arte;ies  of  effect  are  eiceedingly  numerous.  SerraJ  specal 
classes  of  itJs>-ic;  may  be  here  enumerated  and  denned,  deta£b 
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regarding  roost  of  which  will  be  found  under  theii  separate 
headings.  In  the  ornamental  treatment  of  metal  surfaces 
Nieilo  decoration,  applied  to  silvei  and  gold,  b  an  ancient  and 
much-practised  species  of  inlaying.  It  consists  in  filling  up 
engraved  designs  with  a  composition  of  silver,  copper,  lead  and 
sulphur  incorporated  by  heat.  The  composition  is  black,  and 
the  finished  work  has  the  appearance  of  a  drawing  in  black  on 
a  metallic  plate.  An  art,  analogous  in  eSect,  called  bidri,  from 
Bider  in  the  Deccan,  is  practised  in  India.  In  bidri  work  the 
ground  is  an  alloy  of  zinc,  with  small  proportions  of  copper  and 
lead,  in  which  shallow  patterns  and  devices  are  traced,  and 
filled  up  with  thin  plates  of  silver.  When  the  surface  has  been 
evened  and  smoothed,  the  bidri  ground  is  stained  a  permanent 
black  by  a  paste  the  chief  ingredients  of  which  are  sal-ammoniac 
and  nitre,  leaving  a  pleasing  contrast  of  bright  metallic  silver 
in  a  dead  black  ground.  The  inlaying  of  gold  wire  in  iron  or 
steel  is  known  as  Damascening  (?.o,).  It  has  been  very  largely 
practised  in  Persia  and  India  for  the  ornamentation  of  arms 
and  armour,  being  known  in  the  latter  country  as  Euft  work  or 
Kuftgari.  In  Kashmir,  vessels  of  copper  and  brass  are  very 
effectively  inlaid  with  tin — an  art  which,  like  many  other 
decorative  arts,  appears  to  have  originated  In  Persia.  In  the 
ornamental  inlaying  of  metal  surfaces  the  Japanese  display  the 
most  extraordinary  skill  and  perfection  of  workmanship.  ,  In 
the  inlaying  of  their  fine  bronzes  they  use  principally  gold  and 
silver,  but  for  large  articles  and  also  for  common  cast  hollow 
ware  commoner  metals  and  alloys  are  employed.  In  inlaying 
bronzes  tfaey  generally  hollow  out  and  somewhat  undercut  the 
design,  into  which  the  ornamenting  metal,  usually  in  the  form 
of  wire,  is  laid  and  hammered  over.  Frequently  the  lacquer 
work  of  the  Ja[>ane9e  is  inlaid  with  mother-of-pearl  and  other 
substances,  in  tha  same  manner  as  is  practised  in  ornamenting 
lacquered  papier-m&ch6  among  Western  communities.  The 
Japanese  also  practise  the  various  methods  of  inlaying  referred 
to  under  DiUUSCENlNG.  The  term  Mosaic  (g.r.)  is  generally 
applied  to  inlaid  work  in  hard  stones,  marble  and  glass,  but  the 
most  important  class  of  mosaics — those  which  consist  of  innumer- 
able small  separate  pieces — do  not  properly  come  under  the 
head  of  inlaying.  Inlaid  mosaics  are  those  in  which  coloured 
designs  are  inserted  in  spaces  cut  in  a  solid  groimd  or  basis, 
such  as  the  modern  Florentine  mosaic,  which  consists  of  thin 
veneers  of  precious  coloured  stones  set  in  slabs  of  marble.  The 
Taj  Mahal  at  Agra  is  an  example  of  inlaid  mosaic  in  white 
marble,  and  the  art,  carried  to  that  city  by  a  French  artist, 
is  still  practised  by  native  workmen.  Pieira  dura  is  a  fine 
variety  of  inlaid  mosaic  in  which  hard  and  expensive  stones 
— agate,  cornelian,  amethyst  and  the  like — are  used  in  relief. 
Certain  kinds  of  enamel  might  also  be  included  among  the 
varieties  of  inlaying.  (See  also  Makquetry  and  Boubav 
Furniture.) 

IHMAH,  HENRY  (r8oi-r846),  American  artist,  was  born  in 
Utica,  New  York,  on  the  20th  of  October  1801.  Apprenticed 
to  the  painter  John  W.  Jarvis  at  the  age  of  fourteen,  he  left 
him  after  seven  years  and  set  up  for  himself,  painting  portraits, 
genre  and  landscape.  He  was  one  of  the  organizers  of  the 
National  Academy  of  Design  in  New  York  and  its  first  vice- 
president  (from  1826  until  1832)-  As  a  portrait  painter  he  was 
highly  successful  both  in  New  York  and  Philadelphia,  and  going 
to  England  in  1844,  he  had  for  sitters  the  Lord  Chancellor 
(Cottenham),  the  poet  Wordsworth,  Doctor  Chalmers,  Lord 
Macaulay  and  others.  His  American  sitters  included  President 
Van  Buren  and  Chief  Justice  Marshall.  He  died  in  New  York 
City  on  the  17th  of  January  1846. 

INNi  a  river  of  Europe,  an  important  right  bank  tributary 
of  the  Danube.  It  rises  at  an  elevation  of  7800  ft.,  in  a  sm^ 
lake  iinder  the  Fiz  Longhino,  in  the  Swiss  canton  of  the  Grisons. 
After  flowing  for  a  distance  of  S5  m-i  through  the  Engadine  it 
leaves  Swiss  territory  at  Martinsbruck  and  enters  Austria.  It 
next  plunges  through  the  deep  ravine  of  FinstermUnz,  and, 
continuing  in  the  main  a  north-easterly  direction,  receives 
at  Landeck  the  Rosanna.  Hence  its  course  becomes  more 
rapid,  until,  after  swirling  through  the  narrow  and  romantic 


from' 

poin.' 


:5'vig.  He  soii^t  tbe  lentlmeBt,  the 
■^  ^  '(e,  but  was  put  out  by  nature's 
S  £  "^'^iim  without  causing  'weakness 
§  V  "S^  's.  His  early  education  gave 
§'S S  ^'?.that  he  nevei  iwob  satisfied 
'S-^  S  S  Qier  hisfncturesinoesMntly, 

5  J?  w  ^  .^  ff    ,  k— anything  that  would 

6  -a  a-^  S  tj  ^ h^  '^*-^  ^^"^-    ^'^  *"* 
■•  5»-C'f?  a  "^  Ia  *  picture  away  from 

^■sl-'^^^^  «  '^^^ainter,  and  his 
u  »  S:?  Sis  it  &i: '3,.,^  an  original— 

=f  S- ^1  ^  ^  £  C"  IX-^  r^  American 

■^  -S-?!^^  i,  -  &■£  syi^  best  be 
^O  S  ^  S  ■"  f  F^  **"• 


"  Hotel "  iii.^ 
mere  public-house;- 1.» 
the  legal  and  best,  as  it  is  tttc  ~ 
or  "  within."  This  sense  is  retainea  ._ 
legal  societies  still  known  as  Inns  ot  Court  i.^.... 
"inn"  means  "lodging-place  for  the  night."  HospiiL.^ 
always  been  a  sacred  duty  in  the  East.  Hie  pilgrim  or  tnt 
traveller  claims  it  as  a  tight.  But  some  routes  were  crowded, 
as  that  from  Bagdad  to  Babylon.  On  these,  khans  (in  or  near 
a  town)  and  caravanserais  (in  waste  places}  were  erected  at  the 
expense  of  the  benevolent.  They  consisted  of  a  square  building 
surrounded  by  a  high  wall;  on  the  roof  there  was  a  terrace  and 
over  the  gateway  a  tower;  inside,  was  a  large  court  surrounded 
by  compartments  in  which  was  some  rude  provision  for  the 
animals  and  baggage  of  the  traveller  as  well  as  for  himself. 
The  latter  purchased  his  own  food  where  he  chose,  and  had  to 
"do  for  hitnself."  In  some  such  place  Jesus  was  bom.  Tavern 
is  mentioned  once  in  Scripture  (Acts  xzviii.  13)  where  it  is  said 
the  brethren  from  Rome  met  Paul  at  "the  Three  Taverns." 
This  was  a  station  on  the  Appian  Way,  referred  to  also  in  Cicero's 
Lellers  (Ad  Alt.  ii,  12).  So,  in  modem  London,  stations  are 
called  "  Elephant  and  Castle,"  or  "  Bricklayers'  Arms,"  from 
adjacent  houses  of  entertainment.  Among  the  Greeks  inns  and 
innkeepers  were  held  in  low  repute.  The  houses  were  bad  and 
those  who  kept  them  bad  a  bad  name.  A  self-respecting  Greek 
entered  them  as  seldom  as  possible;  if  he  travelled  he  relied  on 
the  hospitality  of  friends.  In  Rome  under  the  emperors  some- 
thing akin  to  the  modem  inn  grew  up.  There  is,  however, 
scarcely  any  mention  of  such  institutions  in  the  capital  as  distin- 
guished from  mere  wine-shops  or  eating-houses.  Ambassadors 
were  lodged  in  apartments  at  the  expense  of  the  state.  But 
along  the  great  roads  that  radiated  from  Rome  there  were  inns. 
Horace's  account  of  his  joumey  to  Brundisium  (Sat.  i.  5), 
that  brilliant  picture  of  contemporary  travel,  tells  us  of  their 
existence,  and  the  very  name  of  the  Three  Taverns  shows  that 
there  was  sufficient  custom  to  support  a  knot  of  these  institutions 
at  one  place.  Under  the  Roman  law,  the  innkeeper  was  answer- 
able for  the  property  of  his  guests  unless  the  damage  was  due  to 
damnum  fatale  or  vis  major,  in  modem  language  the  act  of  God 
or  the  king's  enemies.  He  was  also  liable  for  damage  done  by 
his  servant  or  his  slave  or  other  inhabitant  of  the  house. 

In  the  middle  ages  hospitality  was  still  regarded  as  a  duty,  and 
provision  for  travellers  was  r<^ularly  made  in  the  monasteries. 
People  of  rank  were  admitted  to  the  house  itself,  others  sought 
the  guest-chamber,  which  sometimes  stood  (as  at  Battle  Abbey) 
outside  the  precincts.  It  consisted  of  a  hall,  round  which  were 
sleeping-rooms,  though  the  floor  of  the  hall  itself  was  often 
utilized.  Again,  hospitajity  was  rarely  denied  at  the  castle  or 
country  bouse.  The  knight  supped  with  his  host  at  the  diTs 
or  upper  part  of  the  great  hall,  and  retired  with  him  into  his  own 
apartment.  His  followers,  or  the  meaner  strangers,  sat  lower 
down  at  meat,  and  after  the  tables  had  been  removed  stretched 
themselves  to  rest  upon  the  floor.    In  desolate  parts  hospices 
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INN  AND  INNKEEPER 


■n  ot  pilitrifn*.    Such  exiaUd 


IKAA,  *-(,<a.nM  Wi  Uk  Mv:  ft  C.Mterhury.  ■fhe  um  ia^pre^■ 
lA^I^Ul>ivM>m,^4"o,imiiK,^>u' ii^,ii^l  a,  Maitbwnc,  founded 
Mild  lti«  (/<i»rd(.  ((rlifa-lc,  iy;,6o,  Kivc  an  idea  of  ihc  extent  of 
lMvi»U,iitnitnt.  Nowiftrridin  (rf  Canlcrljury  rccalli  two  inn* 
»  m.  ^»'  «jrt  mwttwf  (rttriytj^  (liigrlm*  nuncd  from  the  "  Tafjard  " 
A  iiiiaL  tivitUmn  tli«  (^^  i:harKc  of  Harry  fJaily  the  hail,  and 
iiiuil,  H'-lrni/iH.v,  w|>^:(i«tqucr»i  of  the  llope,"  in  Mercery  Lane, 
KllHfk  hriiiitlUinJlK eiuy  u>  Infer  that,  aa  time  went  on,  the 
a  («w  hundred  wfy  „(  |)||.  munaiiiery  or  the  hof|>icc  wai  not 
10  A.u.)  miiiumx,,  inrrrfwlnx  middle  tla«,  and  that  ihc  want 
afjMflntrd  in  vfm  iUsve]i>t>mv.nt  of  the  mere  ale-houic  into  the  inn. 
Ify  H  l)li'<|uei4„uM^"  tit  kIvo  It  the  old  Knitliiih  name,  wai  alwayi 
broudhl  friTn,  and  even  In  iireKcfiirmatiiin  dayi  wai  a  favourite 
(iIiMicd  #j„r  ijij  laiirjii,  in  Langland'a  Pien  ikt  Plownon  and 
**''''Ji  "''*  ^^y"*""  Hummynfe  we  have  conlcmiMtrary  plcturci 
hlilljnc  hdiiM'Jt  of  the  i4lh  and  i6lh  centuHci,  but  the  Tabard 
j'<'(l|iille  a  nifiilern  Inn,  with  a  tubled'hOte  tuppcr,  ailgn,  alandbrd 
'^"  rluht  a  mery  man  ")  and  a  reckonlngi 

II  huK  Iwen  cijiijocliircil  (Uarwood  and  Hottcn,  Hisiory  of 
Sitnbmriit,  1X74)  that  the  inn  algn  waa  itken  or  Imltalcd  from 
thm  dlii|flayiid  on  the  luwn  houifii  or  innt  of  noblemen  and 
t>ralttt  f«,  '\'\\v  Iniikeciior  alone  of  tradcamcn  rclaini  hli  Individual 
aiun.  'I'lin  liin  ithareil  with  the  tavern  the  lunR  projecting  pole 
aarnlithrd  with  branclica.  'i'hcto  polcN  had  become  of  such 
riiiinlliinla  IciiKlh  In  l^indim  that  In  1375  ihoy  were  reitrictcd 
(0  7  fl,  Itut  the  Inn  »[  ihuNC  timet  wai  iliU  a  ilmplc  affair.  In 
piit'li  mom  Ihrre  were  levcral  bcdi,  the  price  of  which  the  prudent 
irnvi'lliT  liiijulrril  Iffdirclmnd.    Kxturtlon  woi  frequent,  though 

II  wiiNriM-hliiili'nIivaaliaulDiif  Kilwardlll,  The  fare  waa  simple; 
liri<iul|  mi>ttl  ami  liccr,  with  liih  on  I'Viduya.  The  tavctn  lentl- 
tiiriit  la  Nlrung  la  Klixuhethan  Utentlurc.    The  "  Iloar'a  Head  " 

III  l''.iiNii'lii'a|i  U  Inir|iuralilv  rtmnei'ted  with  Sir  John  Folslad 
mill  IIniiic  Quickly,  "  Shall  I  not  take  mine  cnae  In  mine  Inn?  " 
0  Henry  IV.,  Act  Hi,  au,  j)  1«  well-nigh  the  muit  fumoua  word 
1)1  iho  fnmoua  kiiiitht,  A  jmungo  in  Hulinihcd'a  Chronicle 
h,sH7,  1,  14A)  pxiiluliii  thf  Inner  mciinlng  of  thli.  He  osaures 
UK  timl  tlio  Inna  uf  KngUnd  arc  nut  at  ihotc  of  other 
InndM.  Abrttad  ihe  ttiii-nt  la  under  the  tyranny  of  Ihc  host,  but 
lit  KngUiid  your  Inn  la  na  your  own  hnuaci  In  your  chamber 
you  cim  do  whnt  you  will,  nnd  Ihc  host  la  rnlhcr  your  servant 
lltMuyounuANlcr.  The"  Mermnl<l  "In  DrendStreet  is  associated 
with  tltp  memory  o(  many  wttaniul  jMets-  -KaleiKh,  Shakespeare, 
llontimont,  I'lpti'hvr.  Uvn  Juiiaon— who  frequented  il  and 
prniwdll. 

Shi'imtime't  linn  at  to  "  the  warmest  irclcome  at  an  inn  " 
vrtu  n  common  liul  rolhcr  chwii>  cynlciam.  Doctor  Johnson 
WAK  H  grmt  fri'qurulrr  ut  Inna  and  wot  t»tt*i>oken  in  praise  and 
hlaiiif.  In  Ihf  llmf  ImmrdUtcty  |knMTdinft  railways  the  inn, 
whioh  WAS  aUo  K  )Hwt'h»H»p  whrro  the  public  coach  as  well  as 
ihtii  iif  ihp  private  lTavrllert'h«i\|ir<.l  horses,  was  a  place  of  much 
li»|H)rlAi)cv.  Wo  havf  ll  pnMx-utMl  over  and  over  again  in  the 
)iA|t<'a  ii(  HickriWi,  The  "  Majinde  "  in  Rarnah\  Rmige  may  be 
aiiiHli'd  t«ul  t\>r  meutioiij  it  *urvh-»  at  I'higv'cll,  Essex,  as  the 
"  Kiuu'itlleAd." 

The  clli'ct  i»f  railway*  wa»  to  multi)d.v  Wtela  in  pttat  ccntrrs 
H»d  Kimlually  invrvrtjtr  thrir  *itf  till  «<■  ha\T  the  huge  structures 
an  ulcwi  (Iwl  In  vUv,  I'hc  hicyvlo  and  later  the  motor  car.  through 
thv  r"i*twnn*  tT»tlii'  they  cauw^i  rtn  iht  wuntrj-  roads,  have 
l^slnnM  the  nlilwa>  Mile  iniw  to  moir  than  their  former  prosperity, 

Iw  SvviUwd  a  M«tHic  (»4.'4'  v^  James  I.  ot\laiiKs,l  inns  (or 
tUAit  anil  luN^st.  »\ith  t\*iHl  and  dn«t  at  reaMinaldc  prices,  in 
e«ch  lvw«H!h,  *uvl  *  *Hlv>e»|uent  act  jwv^hibiteil  k^dtrinj:  in 
pit\.iie  hotiw*  in  t^l.ivX'w  whetv  there  were  iniw.  under  a  ptnalty 
\«t  4v>«.  Hwi  t%>«  iviuuiu-s  the  S\vis  inn  was  a  (nx^t  afisir,  thv 
*.'l,*i  h.»«  ^^^  Mvi'(t\«\  Iv  i«  A'.'>  K-'V,  kci't  b\-  (he  *ivfe»w  MacAliune. 
w.»<t»tv«l«*hl\  ixvivsl.  In  .'^  *.V<ijt\«»  ,;;  :?.vit  jri\-«i  the  more 
I'Umxhxj  pumiv  ni  ihci'ieikum  Ihis,  K.p:  h\  the delishtfut  Mey 
IV'vN,  *nd  H'.tni^!>  vhv««'„!  be  UJA^ic  v'l  St  M*rv'* Ovmase.  with 
i\i  h,vvt."  »^^^\  Sh;,:»,  tlie  !h.vne  v^  one  v-l  iSe  ,Y.v;e.*  .^•^^'.*- 
J,.;*,-,,  «^\^  iWvHvoii.s  «v>t  «viv'«j  >.'(  S.V!t  but  »>i  Christ.^^bei 


North  and  tbe  Eitrick  Shepherd.  Bunu  bad  much  to  do  witb 
inn*  and  tavenu.  If  Poosie  Naude's,  where  the  JoQy  Beggars 
heU  wild  reve),  is  long  vanished,  the  Globe  at  Dumlrics  still 
exists,  a  fair  sample  of  an  inn  of  the  period.  As  late  as  1841 
Dickeni,  writing  to  John  Foster  during  his  £rst  visit  to  Scotland, 
describes  the  Highland  inns  as  very  poor  afiairs,  "  a  mere  knot 
of  little  outhouse*  "  he  says  of  one;  and  even  in  Queen 
Victoria's  Ltavtt  from  the  Jourmd  of  Our  Life  in  the  Highlands 
tbe  inn  ia  described  as  invariably  small  and  unassuming.  Thus 
the  development  of  hotels  in  Scotland  did  not  begin  much  before 
the  middle  of  the  igtb  century. 

In  America  the  &rst  hotel  mentioned  in  New  Vork  is  "  Eriger'a 
Tavern  "  about  164J,  replaced  in  1703  by  the  "  King's  Arms." 
When  the  town  came  to  be  English  a  proclamation  was  issued 
regulating  the  inns.  Meals  were  not  to  cost  more  than  Sd.  or 
beer  id.  per  quart. 

Law  Relating  to  Innkeepers. — Whether  any  special  building 
is  an  inn  is  a  question  of  fact.  A  temperance  hotel  is  an  iim, 
but  a  mere  public-house  ia  not.  An  innkeeper  is  bound  to 
receive,  lodge  and  feed  travellers  if  he  has  accommodation,  if 
they  are  able  and  willing  to  pay,  and  are  not  obviously  objection- 
able. If  he  refuse  he  is  liable  at  common  law  to  indictment, 
or  an  action  will  lie  against  him  at  the  suit  of  the  would-be  guest. 
Under  the  Army  Act  soldiers  of  all  idnds  may  be  billeted  on  the 
innkeeper,  even  beyond  bis  power  to  provide  in  his  own  house; 
he  must  find  accommodation  for  them  elsewhere.  An  innkeeper 
must  keep  the  goods  and  chattels  of  his  guest  in  safety,  unless 
they  are  destroyed  by  the  act  of  God  or  the  king's  enemies. 
Under  thii  last  the  king's  rebellious  subjects  are  not  included. 
He  is  not  liable  for  goods  stolen  or  destroyed  by  the  companion 
of  the  guest  or  through  the  guest's  own  negligence.  There  are 
two  theories  as  to  the  origin  of  this  common  law  liability  of  the 
innkeeper:  (i)  it  was  a  survival  of  the  liability  of  the  common 
trader,  or  (3)  specially  imposed  from  the  nature  of  his  calling. 
Old  English  law  held  him  to  some  extent  suspect.  The  traveller 
amongst  strangers  seemed  forlorn  and  unprotected,  and  con- 
spiracy with  thieves  was  dreaded.  In  modem  times  the  landlord's 
responsibilities  were  cut  down  by  the  Innkeepers  Liability  Act 
1863.  He  is  not  liable  (save  for  horses  and  other  live  animals  with 
their  gear  and  carriages)  to  a  greater  extent  than  £30,  unless 
the  loss  is  caused  by  the  default  or  neglect  of  himself  or  his 
servants,  or  the  goods  have  been  formally  deposited  with  him. 
He  must  conspicuously  exhibit  a  copy  of  the  material  parts  of 
the  act.  The  innkeeper  may  contract  himself  out  of  his  common 
law  obligation,  and,  apart  from  negligence,  he  is  not  liable  for 
injury  to  the  person  or  clothes  of  his  guest.  In'  return  for  these 
responsibilities  the  law  gives  him  a  lien  over  his  guest's  goods 
till  his  bill  be  paid.  This  is  a  parUcular  and  not  a  general  lien. 
It  attaches  oiUy  to  the  special  goods  brought  by  the  guest  to 
the  inn,  and  housed  by  the  innkeeper  with  him.  When  several 
guests  go  together,  the  lien  extends  to  all  their  goods.  The 
innkeeper  is  oidy  bound  to  take  ordinary  care  of  goods  thus  held, 
but  he  cannot  use  them  or  charge  for  their  house-room.  By 
the  custom  of  London  and  Exeter,  "  when  a  horse  eats  out  the 
price  of  his  head."  namely,  when  the  cost  of  keep  exceeds  value, 
the  host  may  ha\-e  him  as  his  own.  By  the  Innkeqters  Act  187S, 
if  goods  have  been  kept  for  six  weeks  they  may  be  advertised 
and  then  sold  after  the  interval  of  a  month.  Althou^  an 
advertisement  in  a  London  paper  b  directed,  this  act  (it  would 
seem^appliestoScolland(JA.FleminK,  in  Green's  Encyclopaedia 
!>/  tkt  Law  of  SciHldnJ,  vi.  363).  In  that  country  the  law  is 
generally  the  some  as  in  England,  thou^  it  has  been  hdd  that 
the  innkeeper  is  not  responsible  for  loss  by  actddental  fire.  Nor 
is  his  refusal  to  recttvx  a  guest  a  criminal  offence.  In  the  United 
i^iates  the  common  law  follows  that  of  England,  tbov^  laws 
of  the  \'arioussiaies  ha\'c  diminished  the  liability  of  the  innkeeper 
in  much  the  same  fashion  as  in  EogUttd.  Innkeqvus  as  retailers 
of  ir.ioxicating  liijuors  ore  subject  to  the  provisions  of  the 
Li..>;f.sJRg  Laws. 


See  .\n$u$.  PiSV  Hwi-Vv*  < 


Ije  itSAj' :  L»>-!>eaia.  . 


r  ed-.  iw^: 


/■- 


y  Google 


INNERLEITHEN— INNOCENT  (POPES) 


S77 


m  Hkttr  Z*it  (1801) ;  Kemi>t,  CoMwial  Caledonia  (1893);  P.  W. 

»»-_! J   r —    ri J  "^^^„g  Cuslomi  0/  OW  Bn»/aftd,(igo9); 

innkeepers  (1904).  English  and  Roman 
8  Law  of  Innkeepers  (iSgj).  For  Scots 
law,  aee  Bdl'a  FrincipUs.  An  American  treadae  is  S.  U.  Wandell, 
Low  0/  IntM,  HoUis  and  BcartUmg  Homes  (1688}.  (F.  Wa.) 

IIWBRLEITHBK,  a.  police  bm^  ajid  health  leaort  of  Peeldes- 
shire,  Scotlaiul,  on  Leithen  Water,  near  its  junction  with  the 
Tweed,  6^  m.  S.E.  of  Peebles  by  the  North  British  niliray. 
Pop.  (1901)  31S1.  In  olden  tbnca  it  seems  to  have  been  known 
w  Bornchunteisland,  and  to  have  been  mientiooed  as  early  as 
ttS9,  when  a  son  of  Malcolm  IV.  (the  Maiden)  was  drowned  in 
a  pool  of  the  Tweed,  close  to  Leithenfoot.  Its  chief  industry 
is  the  manufacture  of  tweeds  and  fine  yams,  which,  together  with 
the  fame  of  its  medicinal  springa,  brought  the  burgh  into  promin- 
ence towards  the  end  of  the  18th  century.  The  spa,  alLeged  to 
be  tiie  St  Ronan's  well  of  Scott's  novel  of  that  name,  has  a 
ptimp-rocMn,  baths,  &C.  The  saline  waters  are  useful  iu  minor  coses 
of  dyspepsia  and  liver  complaints.  The  town  is  flanked  on  the 
W.  by  the  hill  fort  of  Caeilee  (400  ft.  long)  and  on  the  E.  by  .that 
of  the  Pirn  (350  ft.  long).  Farther  £.,  close  to  the  village  of 
Walkerbum,  are  Purvis  Hill  terraces,  a  remarkable  series  of 
earthen  baijts,  from  50  ft.  to  more  than  100  ft.  wide,  and  with 
a  length  varying  up  to  900  fL,  the  origin  and  purpose  of  which 
are  unknown.  Traquair  House,  or  Palace,  on  the  right  bank 
trf  the  Tweed,  is  beheved  to  be  the  oldest  inhabited  honse  in 
Scotland,  the  most  ancient  portioD  dating  from  the  loth  century, 
and  including  a  remnant  of  the  castle.  It  was  largely  added  to 
by  Sir  John  Stewart,  fast  earl  of  Traquair  (d.  r659)  and  is  a 
good  example  of  the  Scottish  Ban«iial  mansion  with  tdgh.^tched 
roof  and  turreted  angles.  To  the  west  of  the  bouse  was  the  arbour 
which  formed  the  "  bush  aboon  Traquair  "  of  the  songs  by 
Robert  Crawford  (d.  r733)  and  Jobn  Campbell  Shairp,  its  site 
being  indicated  by  a  few  birch  trees.  James  Niool  (i769-i8r9), 
the  poet,  was  minister  of  Traqntur,  and  his  son  James  Nicot 
(iSro-i87Q),  the  geologist  and  pr<rfessor  of  natural  history  in 
Aberdeen  University,  was  bom  in  the  manse. 

1MNE8S,  6B0B0E  (i8i5-r8g4),  American  landscape  painter, 
was  bom  near  Newburgit,  K.V^  on  the  tst  of  May  1823.  Before 
he  was  &va  years  of  age  his  parents  had  moved  to  New  York 
and  afterwards  to  Newark,  N. J.,  in  which  latter  dty  his  boyliood 
was  passed.  He  would  not  "  take  education "  at  the  town 
academy,  nor  was  he  a  success  as  a  greengrocer's  boy.  He  IumI 
a  strong  bent  towards  art^  and  his  parents  finally  placed  him  with 
a  diawing-master  named  Ba^er.  At  sixteen  hs  went  to  New 
York  to  study  engraving,  but  soon  letumed  to  Newark,  where 
he  continued  sketching  and  painting  after  his  own  initiative. 
In  rS43  ^  ^^  again  in  New  York,  and  is  said  to  have  passed 
a  month  tu  Gignoux's  studio.  But  he  was  too  impetuous,  too 
independent  in  thought,  to  accept  teaching;  and,  besides,  the 
knowledge  of  his  teachers  must  have  been  limited.  Practically 
he  was.  self-taught,  and  always  remained  a  student.  In  1851 
he  went  to  Etuvpe,  and  in  lu^y  got  his  first  glimpse  of  real  art. 
He  was  there  two  years,  and  imbibed  some  traditions  of  the 
classic  landscape.  In  1S54  he  went  to  France,  and  there  studied 
the  Barbizon  painters,  whom  he  greatly  admired,  especially 
Dsnbigny  and  Rousseau.  After  his  return  to  Amoica  he  opened 
a  studio  io  New  York,  then  went  to  Medfiekl,  Mass.,  where  he 
resided  for  five  years.  A  pastoral  landscape  near  this  town 
inspired  the  characteristic  painting  "  The  Med£eld  Meadows." 
Again  he  went  abroad  and  vpeat  six  years  in  Eun^e.  He  came 
back  to. New  York  in  1876,  and  lived  there,  or  near  there,  until 
the  year  of  his  death,  which  took  place  at  Bridge  of  Aflan  on  the 
3rd  of  August  1&94  wfiile  he  was  travelling  in  Scotland.  He  -was 
a  National  Academician,  a  member  of  the'  Society  of  American 
Artists,  and  had  received  mnay  hohouTB  at  home  and  abroad. 
He  was  married  twice,  his  son,  George  Inness  (fi.  1854),  being  also 
a  painter.  InneBS  was  emphatically  a  man  of  temperament,  of 
moo<fe,  enthutdasms,  convictiona.  He  was  fond  ofspecuiatkiii 
and  experiment  in  metaphyucs  and  reli^on,  as  to  poetry  and  art. 
Swedenborgiknism,  symbolism,  socialism,  appealed  to  him  as 
th«y  might  to  a  mystic  or  an  tdeafifit.  He  a^ired  to  the  perfect 
anhles,  and  was  impatient  of  structural  foundations.    This  was 


his  attitude  towards  painting.  He  soo^t  the  ^ntimeBt,  the 
light,  air,  and  colour  of  nature,  but  was  put  out  by  nature's 
forms.  How  to  subordinate  form  without  causing  veakness 
was  luS  problem,  as  it  was  Corot's.  His  early  education  gave 
him  no  great  technical  facility,  so  that  he  bcvct  was  satined 
with  bis  achievement.  He  worked  over  his  [xcturcs  inoessantty, 
retouching  with  paint,  penal,  coal,  ink— -anything  that  would 
^ve  the  desired  eSect — yet  never  content  with  them.  In  his 
latttf  days  it  waa  almost  imponible  to  get  a  picture  away  fiom 
him,  and  after  his  death  his  studio  was  found  to  be  f ull  irf  expeti* 
mental  canvases.  He  was  a  very  uneven  painter,  and  hia 
experiments  were  not  always  successful.  His  was  an  original — 
a  distinctly  American — mind  in  art.  Moat  of  bis  American 
subjects  were  taken  from  New  Yorit  State,  New  Jersey  and 
New  England.  His  point  of  view  waa  his  own.  At  his  best  he 
was  often  excellent  in  poetic  sentiment,  and  superb  in  Ught, 
air  and  colour.  He  hadseveral styles: at  first hewas  somewhat 
grandiloquent  in  Roman  scenes,  but  sombre  in  ciJour;  then 
under  French  influence  his  brush  grew  looser,  as  in  the  "  Grey 
Lowering  Day  ";  finally  he  broke  out  in  full  colour  and  light, 
as  in  the  "  Niagara  "  and  tlie  last  "  Delaware  Water-Gap." 
Some  of  bis  pictures  are  in  American  museums,  but  most  of 
them  are  in  private  hands.  (J.  C.  Van  D.) 

INNDGBNT  (iNNDCENTnrs),  the  name  of  thirCecn  popes  and 
one  anti-pope. 

ItmocENT  I.,  pope  from  403  to  417,  was  the  son  trf  Pope 
Anastasius  I.  It  was  during  his  papacy  that  the  siege  of  Rome 
by  Alaric  (408)  took  place,  when,  acccvding  to  a  doubtful  anecdote 
of  Zosimus,  the  ravages  of  plague  and  famine  were  so  frightfid, 
and  help  seemed  so  far  oB,  that  papal  permission  was  granted 
to  sacrifice  and  pray  to  the  heathen  deities;  the  pope  was, 
however,  absent  from  Rome  on  a  mission  to  Honorius  at  Ravenna 
at  the  time  of  the  sack  in  4ro.  He  lost  no  opportunity  of  main- 
taining and  extending  the  authority  of  the  Roman  see  as  the 
ultimate  resort  fw  the  settlement  of  all  disputes;  and  his  stiil 
extant  communications  to  Victricius  of  Rouen,  Exuperius  of 
Toulouse,  Alexander  of  Antiocb  and  others,  as  well  as  his  action 
on  the  appeal  made  to  him  by  Chrysostom  against  Theopfailus 
of  Alexandria,  show  that  opportimities  of  the  kind  were  numerous 
and  varied.  He  took  a  dedded  view  on  the  Pela^n  controversy, 
confirming  the  decisions  of  the  synod  of  the  province  of  pro- 
consular Africa  held  in  Carthage  in  4rlS,  which  had  been  sent  to 
him.  He  wrote  in  the  same  year  in  a  similar  sense  to  the  fathers 
of  the  Numidian  synod  of  Mlleve  who,  Augustine  being  one  of 
their  number,  had  addressed  him.  Among  his  letters  are  one  to 
Jerome  and  another  to  John,  bishop  of  Jerusalem,  regarding 
annoyances  to  which  the  first  named  had  been  subjected  by  the 
Pelagians  at  Bethlehem.  He  died  on  the  rsth  of  March  4r7, 
and  In  the  Roman  Church  is  commemorated  as  a  confessor  along 
with  Saints  Nazarius,  Celsus  and  Victor,  martyrs,  on  the  38th 
of  July.    His  successor  was  Zosimus. 

Innocent  II.  (Gregorio  PapaTesd  dei  Gbidotd),  pope  from 
1130  to  1143,  was  originally  a  Benedictine  monk.  His  ability, 
pure  hfe  and  political  connexions  raised  him  rapidly  to  power. 
Made  cardinal  deacon  of  Sant  Angelo  in  Pescheria  by  Paschal  II. 
he  was  employed  in  various  diplomatic  missions.  Calixtus  II. 
appointed  him  one  of  the  ambassadors  «^  made  peace  with  the 
Empire  and  drew  up  the  Concordat  of  Worms  (rnz),aB«J  in  the 
ftdlowing  year,  with  his  lata:  enemy  Cardinal  Peter  Plerieoni, 
he  was  papal  legate  in  France.  On  the  rath  of  February  1130 
HonorhH  II.  died,  and  on  that  night  a  minority  of  the  Sacred 
College  elected  Paporead,  who  took  the  name  of  Innocent  II. 
After  a  hasty  consecration  he  was  forced  to  take  refuge  with  a 
friendly  noble  by  the  faction  rf  Pierieoni,  who  was  elected  pop* 
under  the  name  of  Anacletus  II.  by  a  majority  of  the  cardinals. 
Declaring  that  tho  Cardinals  had  been  Inthuidated,  Innocent 
refused  to  recognize  thtir  choice;  by  June,  however,  he  was 
obliged  to  flee  to  France.  Here  his  title  was  recognized  by  a 
synod  called  by  Bernard  of  d^rvaux  at  Ctampes.  Similar 
action  was  taken  in  Germany  by  the  synod  of  Wtirzburg.  In 
Jamiary  ri3i  Innocent  held  a  person^  interview  with  King 
Henry  I,  of  Bngland  at  Chartres,  and  in  Manual  LiEge,  with 
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lh«  iittmiai  Klnlt  IfOthklr,  whom  he  induced  to  undertake  a 
ciimiiiiiRii  miBlnm  AnurlBtutt,  The  (ierman  army  invaded  Italy 
ill  AuKiutl  II .yj,  Hiiiluicuijlnl  Uume,  all  except  bt  I'eter'i  church 
Atiil  il»i'miileitFKi  Aiigclo  which  iicliluul  aKslnit  thorn,  Lolhair 
Wni  i-rowiiiKi  rmixrtir  itt  (ho  l.ittcnin  in  June  ii,)3,  and  as  a 
furlhvr  fowiird  Innocenl  jpive  him  Ihc  torrltorlei  of  the  Countesa 
Mittltilda  aa  a  littf ,  liui  rrfunrii  lo  aurrondcr  the  right  of  investiture, 
liiifl  III  hliniiolf  Innwrnl  axnln  had  lo  flee,  thli  time  to  ?i>a. 
Ilrra  lin  callpd  n  I'duiirll  whiuh  i-undemned  Anocletua.  A  second 
Mpndll  lull  lit  1^)1  hair  ax|irlled  KoKcr  uf  Hicily  (to  wiiom  Anaclctua 
hiiililvrii  llinllllciif  lilnglii  rrturn  for  hit  lupirart]  from  southern 
lUly,  liui  a  iiuitrrrl  with  Innocent  prevented  the  emperor 
allAckinii  konte.  At  ihU  ciiiilH,  in  January  113H,  Anadetua  died, 
and  n  iiurcciiMtf  rlpdeil  l)y  hia  faction,  aa  Victor  IV,,  resigned 
aticr  two  mimihii.  'I'ho  Lairran  rouncil  of  1139  rcitored  peace 
li)  the  ('hunh,  rxcommunlcalinii  KoRcr  of  Sicily,  againiC  whom 
Imiwonl  undprtoulc  an  cx])cdilIon  which  proved  unauccesaful. 
Ill  matlsra  <if  dotlrino  the  jxipo  luppurted  Uernard  of  Clairvaux 
In  lib  imiNccutlon  of  Atielnrd  and  Arnold  of  Broscia,  whom  he 
nimlc-mnrd  aa  hvrtitirN.  'I'hr  remaining  ytan  of  Innocent's  life 
wvTP  takou  iil>  by  a  quarrel  with  the  Koman  commune,  which  had 
•el  u|>  an  indeptndent  wiiate,  and  one  with  King  Louis  VII. 
lit  Krnm'v,  nliout  an  apiKitntmcnl.  France  was  threatened 
Willi  (ho  Inienlli-t,  hut  hofiirt>  mattora  come  lo  a  head  Innocent 
ilit'i)  on  (ho  Jinil  of  St-|ilrmbt>r  114,1. 

Si'*'  Hrrti))!  Ilnut-k,  KtuhniiUopimif,  "Innocunx  II,."  with  full 
■Tli'iPiH't^i.  ( irvaorovliii,  Hitlnrji  if  Kitmt  in  Utt  itidtti*  Aiis.  trans. 
l>y  Dnndlton  ^l.iiudiini  iW>i,  vul.  iv.  part  U.  pp.  430^^.    (P.  Su.) 

iNNtH-KNt  111,  (Undo  da  Srua),  andpope  (1179-1180), 
H)trAii|t  Imm  a  iwUlo  (.umlwrd  tamily.  (.Ipponenta  of  Alex- 
Mudvv  Ul.  irl<H)  ii>  nwko  him  |>o|Mt  in  September  1170. 
.\l«>Mttii)rT,  t\<.)wpvor,  brilHHl  hia  i>aT(UaiUi  10  give  him  up,  and 
liU|>riiHinnl  him  In  (ho  (.luiatrr  ol  Ia  Cava  in  January  1180, 

tNNvi^-KNV  tU.  U'^XA"^*  dv'  l'un(i  ill  Scgni),  piqte  from  itoS 
(rt  u»«.  w«»  (he  will  of  'l>u>inionilu,  ctMi&t  ot  Svgid,  and  of 
(.'Uriv'U,  a  KoniAH  \n<\y  oi  thv  notilc  family  of  Scotti.  and  wa* 
Uwrix  al  Anagiil  aUiut  iii^  Ilia  car))-  i^tucation  he  r«ci\-ed 
H(  KtMiit',  whciwv  be  wifiit  (u  (he  univi^rsuty  of  I'aiis  and  sub- 
»\>|wuil,v  («  ihat  oi  Hidviiiua,  .■Vl  l*aris,  where  he  attended  the 
U>-turv«k>f  tVt  ct  ^i(  iVbcil.  tw  laid  (br  fouiMlatioas  of  bia  profound 
IkUitwl^bir  of  (hr  )«')H«U»(ic  |d\iktf<.kpb>-;  «t  Bulofcna  he  Acquired 
an  t^iUAlVv  |vn>^>uiMl  kw^wb^bif  «>(  thr  •.-niion  and  civil  Uw.  Thus 
di.«iiniluisiAwd  by  Ui(h.  inKUk\'t  and  aittumnmta.  ou  his  return 
l\t  ktt(»v  h«  ivMr  ra)^vlt,v  in  lb»  cbuivb.  lie  at  onc«  became  a 
wtthw  \d  ^1  tVivfVi  be  was  ntaiW  suMi-A>.^»n  of  the  R<.>«uui  Cburcb 
l>,v  litvpwy  \'U1.;  and  in  uv»  b«  um-Jc.  I\>p*  Cl«u*nl  lU,, 
,-i\-4U-\l  him  >.'»t\UimI  ikvuMii  >.4'  Sauii  ^^^ruto  e  Bavxbo.  The 
rtvVliv>»>v>*  V\"l<,-si>iw  Ul.  i«  ihf  f'.Jiv'wiwg  >t«r  wiibdrvw  LolaiN 
K*  A  \ibitv-  mw»  ibc  *»(i\f  w\>Ti  v>j  the  l.^uia.  lb*  new  pope 
Ih-^ivs"*  'v*  (hv  fAmil,v  vX"  (he  V^rsiiii,  wh^>  w«*  at  iVud  with  the 
S^\tu.  l.vt*>»\\  bMAT^T.  eny>l.»y»>J  tus  kisute  in  wnting 
wwiaI  wwk.^;  if t,\«#*.»M»  ^tv'tjtti^jif  «■,<«  *,■  M>r>M«irW( 
,«i  V'..,  /-■»  ."i.vi  I  i,,  (V.i,'««i,-«.»  ifMtUi,  snv  jif  misiTUi  kiMnm.it 
,i/*i  „■«.*,  and  ;V  ^•iM'.Tvy  ..J  s.^^i*  '«*^;-Ta*»,  Ol  these 
■,Ni»!.\  ttv\'  twv»  Rfsi  »w  vvtAti:  ■  iIkv  *t»  wtiticn  in  th*  scholA^ic 
>.;>i\\  «  »■*  v>t  \itt\>ijn»,'ii*  ^ud4;^-<^i  *ttd  <vHnj>u<nl.  and  ibej- 
wni^stw  At  »M>sv  (\»  tS*  «titn'»  iWvMvHi^  wu-tiikin  aiKi  ;v>  -.b*  ua 
tbj!  hi*  iwi\v,l  b.\vl  i(\*t  y«  e«kAu>.-'4^tv\t  i',*<U  irv-n»  tki;  BKvbtd 
tviivUsiNh.'*  ib*:»vtirc>;;\'  ^<f  itw  j^yvt  »>*"  nKvtiv-\-:iI  ;t»ujeh:. 

*^*-  i.'.'.-vt.U,  ;S.«  »«v  us  ;bMt  «iv.\-;s  i^;rtts<\v  f'Mvta.-^.  acd 
»■  Nw.;;  lU   »  rv«s.s!',vn.v,  nv<t  m.  «  pwM  titcvv.'vuja.  b»a  s 

>.^\  ,V  ,tl(  yt  ,U.;.tii\  !!,■*  ».\-U-*;;5w  lU  dx-'i.  4=>i  c«  Uw 
»j  >s.-  .U>  IvSAvv.  ■,^>««li  s^N  **'^  a  ffivst,  •»»  a::t.i3,-.-»iwasiy 

I  ■  syw,  Ul     vS  .^'  .'.s.  .■*  ^.o.-vit^  i>t  was  oc-.^sec  rrriSM. 


His  first  acts  were  to  restore  the  prestige  of  the  Holy  See  in  Italy, 
where  it  had  been  overshadowed  by  the  power  of  the  emperor 
Henry  VI.  As  pope  it  was  Ids  object  to  shake  ofi  the  impeiial 
yoke,  aa  an  Italian  prince  to  dear  the  land  of  the  hated  Germans. 
The  drcumstances  of  the  time  were  highly  favourable  to  him. 
The  early  death  of  Henry  VI.  (Septemlwr  1197)  bad  left  Germany 
divided  between  rival  candidates  for  the  crown,  Sidly  torn  by 
warring  factions  of  native  and  German  barons.  It  was,  then, 
easy  for  Innocent  to  depose  the  imperial  prefect  In  Rome  itself 
and  to  oust  the  German  feudatories  who  held  the  great  Italian 
fiefs  for  the  Empire.  Spoleto  fell;  Perugia  aurrendeied; 
Tuscany  acknowledged  the  leadership  of  the  pope;  pf^ial 
rectores  once  more  governed  the  patrimony  of  St  Peter.  Finally, 
Henry's  widow,  Constance,  in  despair,  acknowledged  the  pope 
as  overlord  of  the  two  Sicilies,  and  on  her  death  (November  37, 
iiq8)  appointed  htm  guardian  of  her  infant  son  Frederick. 
Thus  in  the  first  year  of  liis  pontificate  Innocent  had  established 
himself  as  the  protector  of  the  Italian  nation  against  foreign 
aggression,  and  bad  consolidated  in  the  peninsula  a  secure  basb 
on  which  to  build  up  his  world-power. 

The  efiective  assertion  of  this  worid-power  is  the  characteristic 
feature  of  Innocent's  pontificate.  Other  popes  before  tiim — from 
Gregory  VII.  onwards — bad  upheld  the  theory  of  the  supremacy 
of  the  spiritual  over  the  temporal  authority,  with  various  fortune; 
it  was  reserved  for  Innocent  to  make  it  a  reality.  The  history 
of  the  processes  by  which  he  accomplished  this  is  given  elsewhere. 
Here  it  will  suffice  to  deal  with  it  in  the  broadest  outline.  In 
Germany  his  support  of  Otto  IV.  against  Philip  of  Swabia,  then 
of  Pbil^  against  Otto  and  finally,  after  Philip's  murder  (June  n, 
iioS),  of  the  young  Frederii^  IL  against  Otto,  efiectually 
prevented  tbe  imperial  power,  during  bis  pontificate,  from 
again  becoming  a  danger  to  that  of  the  papacy  in  Italy.  Conces- 
sions at  the  cost  of  the  Empire  in  Italy  were  in  every  case  the 
price  of  liis  support  (see  Geuiany:  History).  In  his  relations 
with  the  German  emperora  Innocent  acted  partly  as  pope, 
partly  as  an  Italian  prince;  his  victories  ova  other  and  more 
distant  potentates  he  won  wholly  in  his  spdritual  o^wdty. 
Thus  he  forced  the  masterful  Philip  Augustus  of  France  to  put 
away  Agnes  of  Mermn  and  take  back  his  Danish  wife  Ingeborg, 
whom  be  bad  wrongfully  divorced;  he  compdled  Peter  of  Aragon 
to  forgo  bis  intended  marriage  with  Bianca  of  Navarre  and 
ultimatdy  (1304)  to  recdve  back  his  kingdom  as  a  fid  (d  tbe 
Holy  See;  be  forced  Aljdionso  IX.  of  Leon  to  put  away  his  wife 
Betengaria  of  Castile,  who  was  related  to  him  within  the  pro- 
hibited degrees,  thou^  he  prwraunced  their  children  le^timate. 
Sancho  of  Portugal  was  compdled  to  pay  the  tribute  promised 
by  his  bther  to  Rome,  and  Ladislaus  of  Poland  to  cease  from 
infringing  the  ri^ts  of  the  church.  Even  the  distant  north 
felt  the  weight  of  Innocent's  power,  and  the  archbisbop  of 
Tlondhjem  was  called  to  order  for  daring  to  rEmovc  the  ban  of 
exconmunicatioo  fnun  tbe  rtpentant  King  Haakon  IV.,  as  an 
infringement  of  tbe  cxclusi\-e  right  of  the  pope  to  impose  or 
rcmo\-e  the  ban  of  tbe  church  in  the  case  of  sovaeigns.  So 
widesftiead  w3ls  the  prtstige  ot  the  pope  that  Rak>yan,  prince 
of  Bulgaria,  bi^ptng  to  suengthcn  hinK^lf  agunst  internal  foes 
and  ib^  agfTCSsioDS  01  tbe  Eastern  Empire;  submitted  to  Rome 
and.  in  No\-embeTiJ04>recei\-cd  the  insignia  of  royalty  fratn  the 
kutd$  of  tbe  papal  ksaus  as  tbe  vassal  c^  tbe  Hoty  See. 

Meanwhile  Innocent  had  been  zeakns  in  pHxaoting  the 
cresade  which  ulrimaidj.  under  tbe  Doge  DaiKlalo,  led  to  the 
l-ULin  ocoipatk>a  oi  Constantinopk  (see  Ckus.wes).  Thks 
dinnson  fiv>m  its  original  object  was  at  first  sevtxdy  ceosoicd 
by  iTinLXVct:  but  an  event  which  aecincd  to  put  an  ax!  to  ibc 
9±i9B  df  Eut  and  West  came  to  wear  a  difiocnt  aspect;  he 
I  w:l3  ur  cr<t  ficp^  to  nominate  a  patiixich  of  CoxsUE^iaopie. 
Uii  b«  ex^-nssed  ibe  hope  that  bmcdortb  tbe  cburcb  wocid  be 
~  ooe  k'ui  uztiM- doe  sbepbervL"  By  a  b^  ol  Ooober  11.  ■»«. 
3b.veov«r.  l=.=vven[  pn^iaimed  tbe  »me  indulgenoB  Nt  a 
vT^euoe  ^^  Uivnia  as  tbe  Udf  Land.  Tbe  lecU  was  the 
-  o,'c«tr».-c  "  oi  tbe  Lt\\>Eiai»  .iioo^  and  the  Letts  'i3»> 
Vy  :ibe  vTJsaieis  beaoed  by  che  fcr-g^x  of  tbe  Tentock  O^tia. 
tbK  jig>.t~-tfioQ  01  tbe  new  praviaca  tbos  woakr  tbe  (^;3rcb 
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Innocent  kept  in  hit  owa  hands,  iutitutiiig  the  new  archbUhopric 
of  Riga  and  defining  the  respective  jurisdictions  o£  the  arch- 
bishops and  the  Teutonic  Kid(hts,  a  process  which,  owing  to 
the  igooraoce  at  Rome  of  the  local  geography,  led  to  curious 
confusion. 

Anothei  crusade,  horrible  in  its  incidents  and  momentous  in 
its  consequences,  was  that  ptodaimed  by  Innocent  in  1307 
against  the  Albigeoses.  In  this  connexion  all  that  can  be  said 
in  his  favour  is  that  he  acted  from  supreme  conviction;  that 
the  heresies  against  which  he  appealed  to  the  sword  were  really 
subversive  of  Christian  civilization;  and  that  he  did  not  use 
force  until  for  ten  years  he  had  tried  all  the  aits  of  peisuaaion 
in  vain  (see  Axbigenses). 

Of  all  Innocent's  triumphs,  however,  the  greatest  was  his 
victory  over  King  John  of  England.  The  quarrel  between  the 
pope  and  the  EngUsh  king  arose  out  of  a  dispute  as  to  the  election 
to  the  vacant  see  of  Canterbury,  which  Innocent  had  settled  by 
nominating  Stephen  Langton  over  the  heads  of  both  candidates. 
John  refusing  to  submit,  Innocent  imposed  an  interdict  on  the 
tungdom  and  threatened  him  with  a  crusade;  and,  to  avert 
a  worse  fate,  the  En^ish  king  not  only  consented  to  recognize 
Langton  but  also  to  hold  England  and  Ireland  as  fiefs  oi  the 
Holy  See,  subjea  to  an  aimual  tribute  (May  1313).  The  sub- 
mission was  no  idle  form;  for  years  the  pope  virtually  ruled 
England  through  his  legates  (sec  English  Histoky  and  John, 
king  of  England).  So  great  had  the  secular  power  of  the  papacy 
become  that  a  Byzandne  visitor  to  Rome  declared  Innocent  to 
be  "  the  successor  not  of  Peter  but  of  Constantine." 

As  in  the  aSairs  of  the  worid  at  large,  so  also  in  those  of  the 
church  itself.  Innocent's  authority  exceeded  that  of  all  his 
predecessors.  Under  him  the  centralizarion  of  the  ecdeaiasrical 
administration  at  Rome  received  a  great  impulse,  and  the 
independent  jurisdiction  of  metropoUtaos  and  bishops  was 
greatly  curtailed.  In  carrying  out  this  policy  his  unrivalled 
knowledge  of  tbe  canon  law  gave  him  a  great  advantage.  To 
his  desire  to  organize  the  discipline  of  the  church  was  due  the 
most  questionable  of  his  expedients:  the  introducrion  of  the 
system  of  provisions  and  reservations,  by  which  he  sought  to 
bring  tbe  patronage  of  sees  and  benefices  into  his  own  hands — a 
system  which  led  later  to  intolerable  abuses. 

The  year  before  Innocent's  death  tbe  twelfth  ecumenical 
council  assembled  at  the  Lateran  under  his  presidency.  It  was 
a  wonderful  proof  at  once  of  the  world-power  of  the  pope  and 
of  his  undisputed  personal  ascendancy.  It  was  attended  by 
the  plenipotenriaries  of  the  emperor,  of  kings  and  of  princes, 
and  by  some  ijoo  archbishops,  bishops,  abbots  and  other 
dignitaries.  The  business  before  it,  the  disciplining  of  iieretics 
and  Jews,  and  the  proclamation  of  a  new  crusade,  Sec,  vitally 
concerned  the  states  represented;  yet  there  was  virtually 
no  debate  and  the  function  of  the  great  assembly  was  little 
more  than  to  listem  to  and  endorse  the  decretals  read  by  the 
p<^  (see  Latekan  Codnciu).  Shortly  after  this  crowning 
exhibirion  of  his  power  the  great  pope  died  on  the  iiSth  of 
July  iai6. 

Innocent  III.  is  one  of  tbe  greatest  historical  figures,  both  in 
the  grandeur  of  his  aims  and  tlie  force  of  character  which  brought 
him  so  near  to  their  realizadon.  An  appredadon  of  his  work 
and  personality  will  be  found  in  the  ardde  Papacy;  here  it 
will  suffice  to  say  that,  whatever  judgment  posterity  may  have 
passed  on  his  aims,  opinion  is  united  as  to  the  purity  of  the 
motives  that  inspired  them  and  the  tireless  self-devotion  with 
which  they  were  pursued.  "  I  have  no  leisure,"  Innocent  once 
sighed,  "  to  meditate  on  supermundane  things;  scarce  I  can 
breathe.  Yea,  so  much  must  I  live  for  others,  that  almost  I 
am  a  stranger  to  myself."  Yet  he  preached  frequendy,  both  at 
RcHue  and  on  bis  journeys — many  of  his  sermons,  inspired  by  a 
iilgb  moral  earnestness,  have  come  down  to  us—and,  towards 
the  end  of  his  life,  he  found  dme  to  write  a  pious  exposidon  of 
the  Psalms.  His  views  on  the  papal  supremacy  are  best  explained 
in  his  own  words.  Writing  to  the  patriarch  of  ConstanUnople 
(Tnn.  III.,  lib.  if.  ep.  lOo)  be  says:  "  The  Lord  left  to  Peter  the 
governance  not  of  the  church  only  but  of  the  whole  world; " 
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and  again  in  Us  letter  to  King  John  of  Enj^ojld  (lib.  xvi.  ef.  131): 
"  The  King  of  Kings  ...  so  established  the  kingship  and  the 
priesthood  in  the  church,  that  the  kingship  should  be  priesUy, 
and  the  priesthood  royal  (td  sacerdclale  tU  return  tt  tacerdotmm 
sii  re^),  as  is  evident  from  the  qHStle  of  Peter  and  the  law 
of  Moses,  setting  one  over  all,  wlKtm  he  appointed  his  vicar 
on  earth."  In  his  answer  to  the  ambassadors  of  PhiUp  Augustus 
he  states  the  premises  from  which  this  stupendous  claim  is 
logically  developed: — 

"  To  princes  power  is  given  on  earth,  but  to  priests  it  is  attributed 
also  in  heaven;  to  the  former  only  over  bodies,  to  the  latter  also  over 
souls.  Whence  it  follows  that  by  so  much  as  the  soul  is  superior  to 
the  body,  the  priesthood  is  superior  to  the  kingship.  .  . .  Single 
rulos  have  ungle  provinces,  and  single  kinn  nngle  kingdoms;  but 
Peter,  as  in  the  plenitude,  so  in  the  extent  of  nil  power  is  pre-eminent 


To  the  emperor  of  Const andnople,  who  quoted  i  Peter  iL 
13,  14,  to  the  contrary,  he  replied  in  perfect  good  faith  that  the 
aposde's  admonidon  to  obey  "  the  king  as  supreme  was  addressed 
to  lay  folk  and  not  to  the  clergy."  The  more  intelligent  laymen 
of  the  dme  were  not  convinced  even  when  coerced.  Even  so 
pious  a  Catholic  as  the  minnesinger  Wolther  von  der  Vogelweide, 
giving  voice  to  tbe  indignation  of  German  laymen,  ascribed 
Innocent's  claims,  not  to  soundness  of  his  scholastic  logic,  but 
to  the  fact  that  he  was  "  too  young  "  (awi  der  babesl  isl  zejunc). 

TTie  literature  on  Innocent  III.  is  very  extensive;  a  carefully 
analysed  bibliography  will  be  found  in  Herzog-Hauck,  RealttKylda- 
pddU  (3rd  ed.,  1901)  J.  "  Innocenz  III."  In  A.  Potthast,  Bibliolheca 
h-isi.  med.  ami  (aoded.,  Berlin,  1896),  p.  690,  is  a  bibliography  of  the 
literature  on  Innocent's  writings.  In  the  Corpus  juris  canimici,  cd. 
AcmiliuB  Friedbec^  (Leipzig,  1S81),  vol.  ii.,  pp.  xiv.-Kvii.,  are  lists  of 
the  official  documents  of  Innocent  lit.  excerpted  in  the  DecrelaUs 
Gregorii  IX.  The  most  important  later  works  on  Innocent  III. 
are  Acbille  Luchalre's  InmxiiU  III,  Rime  el  I'ltaiie  (Paris,  1904), 
Innocent    III,  la  troisade  dts  Albigeoit  (ti.   1905),  Innocent   IXI, 


la  papauli  et  Vempire  (ii.  1906),  Innocent  III,  H  question  Sofienl 
(ib.  1906);  Innocent  III,  Us  royautis  vassales  du  Soinl-Siige  (16. 
908) ;  and  Innocent   III,  la  conctie  de  lalran  tt  la  rS/orme  de  I'eglise 


J1908);  Innocent  ^  Great,  by  C.  H.  C.  Plrie-Gordon  (London,  1907); 
is  the  only  English  monograph  on  this  pope  and  contains  some  useful 
documents,  but  is  otherwise  of  liUle  value.  See  also  H.  H.  Milman, 
History  of  Latin  Christianity,  vol.  v.;  F.  Gregorovius,  Rome  in  the 
liiddi«  lites,  translated  by  A.  Hamilton  (1896),  vol.  v.  pp.  5-I10; 
T.  C.  L.  C^eseler,  EcclesiaiUfalHist.,  tianriated  by  J.  W.  Hull,  vol.  iii. 
(Edinburgh,  1853),  which  contains  numerous  excerpts  from  his 
letters,  &c.  Innocent's  works  are  found  in  Migne,  Patrologiae  Cursus 
Completus,  Series  Latina,  vols,  ccxiv.-ccxvii.  For  a  translation  of 
Innocent's  answer  to  King  John  on  tbe  intttdict,  and  John's  sur- 
render of  England  and  Ire^nd  to  Innocent,  sec  Gee  aiud  Hardy, 
Documents  ilfuitratist  of  Church  History   (London,   -"-"     —     -- 


iseq. 


P.) 


Innocent  IV.  (Sinibaldo  Fiesco),  pope  1243-1254,  belongeji 
to  the  noble  GencKse  family  of  the  counts  of  Lavagna.  Bom 
at  Genoa,  he  was  educated  under  the  care  of  bis  uncle  Opizo, 
bishop  of  Parma.  After  taking  orders  at  Parma,  when  he  was 
made  canon  of  the  cathedral,  he  studied  jurisprudence  at  fiologna. 
Hb' first  recorded  appearance  in  political  affairs  was  in  isiS- 
1 3 19,  when  he  was  associated  with  Cardinal  Hugohnus  (afterwards 
Gr^ory  IX.)  in  n^ouating  a  peace  between  Genoa  and  Pisa. 
This  led  to  his  rapid  promotion.  In  1333  Pope  Honorius  III. 
gave  him  a  benefice  in  Parma,  and  in  1336  he  was  established 
at  the  curia  as  auditor  conlradictarum  lUerarum  of  tbe  pope,  a 
post  he  held  also  imder  Gi^ory  IX.,  until  promoted  (1237) 
to  be  vice-chancellor  of  the  Roman  Church.  In  September 
of  the  same  year  he  was  created  cardinal  priest  of  San  Lorenzo 
in  Ludna.  He  was  papal  rector  (governor)  of  the  March  of 
Ancona  from  1335  to  134a  On  the  35th  of  June  1343  ^  ^^ 
elected  pope  by  the  cardinals  assembled  at  Anagni. 

Innocent  was  raised  to  the  Holy  See  when  it  was  at  deadly 
feud  with  the  emperor  Frederick  IL,  who  lay  under  excommuoi- 
cadon.  Frederick  at  first  greeted  the  elevadon  of  a  member 
of  an  imperialist  family  with  joy;  but  it  was  soon  dear  that 
Innocent  intended  to  carry  on  the  traditions  of  his  predecessors. 
Embassies  and  courtesies  were,  indeed,  interchanged,  and  on 
the  3iat  of  Majch  1344  a  treaty  was  signed  at  Rome,  whereby 
the  emperor  undertook  to  satisfy  the  pope's  dolma  in.  return 
tor  his  own  absolution  from  the  ban.    Neither  sicU^  liowever, 
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~w&s  prepared  to  take  the  first  ste[»  to  carry  ont  the  agreement, 
and  Innocent,  who 'had  ventured  back  to  Rome,  began  to  feel 
unsafe  In  the  city,  where  the  imperial  partisans  had  the  ascend- 
ancy. Fearing  a  plan  to  kidnap  him,  he  left  Rome,  ostensibly 
to  meet  the  emperor,  and  from  Sutri  fled  by  night  on  horseback, 
pursued  by  3c»  of  the  emperor's  cftTalty,  to  Civitavecchia, 
whence  he  took  ship  for  Genoa  and  thence  proceeded  across 
the  Alps  to  Lyons,  at  that  time  a  merely  nominal  dependence 
of  the  Empire.  Thence  he  wrote  to  the  French  king,  Louis  IX,, 
asking  for  an  asylum  in  France;  but  this  Louis  cautiously 
refused.  Innocent,  therefore,  remained  at  Lyoiis,  whence  he 
issued  a  summons  to  a  general  council,  before  which  he  cited 
Frederick  to  appear  in  person,  or  by  deputy.  The  council,  which 
met  on  the  Sth  of  June  1245,  was  attended  only  by  those  prepared 
to  support  the  pope's  cause;  and  though  Frederick  condescended 
to  be  represented  by  his  justiciar,  Thaddeus  of  Suessa,  the 
judgment  was  a  foregone  conclusion.  On  the  17th  of  July 
Irmocent  formally  renewed  the  sentence  of  excommunication 
on  the  emperor,  and  declared  him  deposed  from  the  imperial 
throne  and  that  of  Naples.  Frederick  retorted  by  announcing 
his  intention  of  reducing  "  the  clergy,  especially  the  highest, 
to  a  state  of  apostolic  poverty,"  and  by  ordaining  the  severest 
punishments  for  those  priests  who  should  obey  the  papal  sentence. 
Innocent  thereupon  proclaimed  a  crusade  against  the  emperor 
and  armed  his  ubiquitous  agents,  the  Franciscan  and  Dominican 
friars,  with  special  indulgences  for  all  those  who  should  take  up 
the  cross  against  the  imperial  heretic.  At  the  same  time  he  did 
all  in  his  power  to  undermine  Frederick's  authority  in  Germany 
and  Italy.  In  Naples  he  fomented  a.  conspiracy  among  the 
feudal  lords,  who  were  discontented  with  the  centralized 
government  established  under  the  auspices  of  Frederick's 
chancellor,  Piero  della  Vigna,  In  Germany,  at  his  instigation, 
the  archbishops  with  a  few  of  the  secular  nobles  in  1246  elected 
Henry  Raspe,  landgrave  of  Thuringia,  German  king;  but  the 
"  priests'  king,"  as  be  was  contemptuously  called,  died  in  the 
following  year,  William  II. ,  count  of  Holland,  being  after  some 
delay  elected  by  the  papal  party  in  his  stead. 

Innocent's  relentless  war  against  Frederick  was  not  supported 
by  the  lay  opinion  of  his  time.  In  Germany,  where  it  wrought 
havoc  and  misery,  it  increased  the  already  bitter  resentment 
against  the  priests.  From  England  the  pope's  legate  was  driven 
by  threats  of  personal  violence.  In  France  not  even  the  saintly 
King  Louis  IX.,  who  made  several  vain  attempts  to  mediate, 
approved  the  pope's  attitude;  and  the  failure  of  the  crusade 
which,  in  1248,  he  led  against  the  Mussulmans  in  Egypt,  was, 
with  reason,  ascribed  to  the  deflection  of  money  and  arms  from 
this  purpose  to  the  war  against  the  emperor.  Even  the  clergy 
were  by  no  means  altogether  on  Innocent's  side;  the  council 
of  Lyons  was  attended  by  but  150  bishops,  mainly  French  and 
Spanish,  and  the  deputation  from  England,  headed  by  Robert 
Grossetflte  of  Lincoln  and  Roger  Bigod,  came  mainly  in  order 
to  obtain  the  canonization  of  Edmund  of  Canterbury  and  to 
protest  against  papal  exactions.  Yet,  for  better  or  for  worse, 
Innocent  triumphed.  His  financial  position  was  from  the 
outset  strong,  for  not  only  had  he  the  reveniie  from  the 
accustomed  papal  dues  but  he  had  also  the  support  of  the 
powerful  religious^  orders;  e.g.  in  November  1245  he  visited 
the  abbey  of  CiUny  and  was  presented  by  the  abbot  with  gifts, 
the  value  of  which  surprised  even  the  papal  officials.  At  first 
the  war  went  in  Frederick's  favour;  then  came  the  capture 
of  the  strategically  iinportant  city  of  Parma  by  papal  partisans 
(June  i6th,  1247)-  From  this  moment  fortune  changed.  On 
the  18th  of  February  1*48  Frederick's  camp  before  Parma 
(the  temporary  town  of  Vittoria)  was  taken  and  sacked,  the 
Imperial  insignia— of  vast  significance  in  those  days — being 
captured.  From  this  blow  the  emperor  never  recovered;  and 
when  on  the  13th  of  December  1150  he  died  Innocent  greeted 
the  news  by  quoting  from  Psalm  xcvi.  n,  "  Let  the  heavens 
rejoice  and  let  the  earth  be  glad." 

On  the  igth  of  AprB  1251  Innocent  left  Lyons,  which  had 
suffered  severely  from  his  presence,  and  returned  to  Italy. 
He  continued  the  struggle  vigoroudy  with  Frederick's  son  and 


successor,  Conrad  IV.,  who  ia  1353  descended  Into  Italy,  reduced 
the  rebellious  cities  and  claimed  the  imperial  crown.  Innocent, 
determined  that  the  Hobenstauien  should  not  again  dominate 
Italy,  offered  the  crown  of  Sdly  in  turn  to  Richard  of  Contwall, 
Charles  of  Anjou,  and  Henry  III,  of  England,  the  last  of  whom 
accepted  th«  doubtful  gift  for  his  son  Edmund.  Even  aftel 
Conrad's  capture  of  Naples  Innocent  remained  inexoraWe; 
for  he  feared  that  Rome  itself  might  fall  into  the  hands  nf  the 
German  king.  But  fortune  favoured  him.  On  the  aoth  of  May 
1354  Conrad  died,  leaving  his  infant  son  Conradin,  as  Henry 
VI.  had  left  Frederick  II.,  under  the  pope's  guardianship. 
Innocent  accepted  the  charge  and  posed  as  the  champion  of  the 
infant  king.  He  held,  indeed,  to  his  bargain  with  Henry  III. 
and,  with  all  too  characteristic  nepotism,  exercised '  his  rights 
over  the  Sicilian  kingdom  by  nominating  his  own  relations  to 
its  most  important  offices.  Finally,  when  Manfred,  who  by 
Frederick's  will  had  been  charged  with  the  government  of  the 
two  Sicih'es,  felt  obhged  to  acknowledge  the  pope's  suzerainty. 
Innocent  threw  off  the  mask,  ignored  Conradin's  claims,  and  on 
the  24th  of  October  formally  asserted  his  own  claims  to  Calabria 
and  Sicily.  He  entered  Naples  on  the  a7th;  but  meanwhile 
Manfred  had  fled  and  had  raised  a  considerable  force;  and  the 
news  of  his  initial  successes  against  the  papal  troops  reached 
Innocent  as  he  lay  sick  and  hastened  his  end.  He  died  on  the 
7  th  of  December  1254. 

Innocent  IV.  is  comparable  to  his  greater  predecessor  Innocent 
III,  mainly  in  the  extreme  assertion  of  the  papal  daims.  "  The 
emperor,"  he  wrote,  "doubts  and  denies  that  all  men  and  all 
things  are  subject  to  the  See  of  Rome.  As  if  we  who  are  judges 
of  angels  are  not  to  give  sentence  on  earthly  things.  .  .  .  The 
ignorant  assert  that  Constantine  first  gave  temporal  power  to 
the  See  of  Rome;  it  was  already  bestowed  by  Christ  Himself, 
the  true  King  and  Priest,  as  inalienable  from  its  nature  and 
absolutely  unconditional.  Christ  established  not  only  a  pontifical 
but  a  roy^  sovereignty  (principalus)  and  committed  to  blessed 
Peter  and  his  successors  the  empire  both  of  earth  and  heaven, 
as  is  sufficiently  proved  by  the  plurality  of  the  keys  "  (Codex 
epist.  Vatu:.  No,  49S7i  49,  quoted  in  Raumer,  Hohenslaufen, 
iv,  76),  But  this  language,  which  in  the  mouth  of  Innocent  IH. 
had  been  consecrated  by  the  greatness  of  his  character  and  aims, 
was  less  impressive  when  it  served  as  a  cloak  for  an  unlimited 
personal  ambition  and  a  family  pride  which  displayed  itself 
in  unblushing  nepotism.  Yet  in  some  respects  Innocent  IV, 
carried  on  the  high  traditions  of  his  great  predecessors.  Thus 
he  admonished  Sancho  II,  of  Portugal  to  turn  from  his  evil 
courses  and,  when  the  king  disobeyed,  absolved  the  Portuguese 
from  their  allegiance,  bestowing  the  crown  on  bis  brother 
Alphonso.  He  also  established  an  eccle^astical  organization 
in  the  newly  converted  provinces  of  Prussia,  which  he  divided 
into  four  dioceses;  but  his  attempt  to  govern  the  Baltic  countries 
through  a  legate  broke  on  the  opposition  of  the  Teutonic  Order; 
whose  rights  in  Prussia  he  had  confirmed. 

It  was  Innocent  IV.  who,  at  the  coimcil  of  Lyons,  first  bestowed 
the  red  bat  on  the  Roman  cardinals,  as  a  symbol  of  their  readiness 
to  shed  their  blood  in  the  cause  of  the  church. 

Innocent  was  a  canon  lawyer  of  seme  eminence.  His  small 
work  De  exceplionibus  was  probably  written  before  he  became 
pope;  but  the  Apparatus  in  quinque  libros  decrelalium,  which 
displays  both  practical  sense  and  a  remarkable  mastery  of  the 
available  materials,  was  written  at  Lyons  immediately  after 
the  council.  His  Apologelicus,  a  defence  of  the  papal  claims 
against  the  Empire,  written — as  is  supposed— in  refutation  of 
Piero  della  Vigna's  argument  in  favour  of  the  independence  of 
the  Empire,  has  been  lost.  Innocent  was  also  a  notable  patron 
of  learning;  he  encouraged  Alexander  of  Hales  to  write  his 
Summa  untversae  theologiae,  did  much  for  the  universities, 
notably  the  Sorbonne,  and  fotmded  law  schools  at  Rome  and 
Piacenza. 

Innocent's  letters,  the  chief  source  for  hia  life,  are  collected  bV 
E.  Bei^r  in  Les  Sigistres  d'lnnoeetU  IV  (3  vols.,  Paris.  iB84-r8a;). 
For  Enetish  readers  the  account  in  MiJman's  Latin  Ckrt^iamtty, 
vol.  vi.  (3rd  ed.,  1864)  is  still  useful.  Full  references  will  be  found 
in  Herzog-Hauck,  ReahncyklopsdU,  vol.  ix.  (1901).— .    (W.  A.  PJ 
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'  ISSOCVft  V.  (Pierre de Churlpkgni  oide  TareniUue),  popt ' 
from  the  aist  of  January  to  the  sand  of  June  1276,  was  boni 
about  lati  in  Savoy  aod  entored  the  X^Ominicaa  order  at  an 
early  age.  He  studied  theology  under  Thomas  Aquinas,  Albertu^ 
Magnos  and  B<»iaventuia,  and  in  136a  was  elected  provincial 
of  his  Older  in  Fiance.  He  was  made  archbishop  of  Lyons  in 
1271;  cardinal-bishop  of  Ostia  and  Velleiri,  and  grand  pwi- 
tentiary  is  1375;  and,  partly  through  the  itifluence  of  Charles 
of  Anjou,  was  elected  to  succeed  Gregory  X.  As  pope  he  estab- 
lished peace  between  the  lepubhcs  of  Lucca  and  Pisa,  and 
confirmed  Charles  of  Anjou  in  his  offioe  of  impeiial  victu:  of 
Tuscany.  He  was  seeking  to  carry  out  the  Lyons  agreement 
with  the  Bssteia  Church  when  he  died.  His  successor  was 
Adrian  V.  Innocent  V.,  before  he  became  pope,  prepared,  in 
conjunctiOD  with  Albeitus  Magnus  and  Thomas  Aquinas,  a  rule 
of  studies  for  his  order,  which  was  accepted  in  June  1259.  He 
was  the  author  of  several  works  in  philosophy,  theology  and 
canon  law,  including  commentaries  on  the  Scriptures  and  on 
the  Sentences  of  Fetei  Lombard,  ajid  is  sometimes  referred  to 
as  famosisHmits  doctor.  He  preached  the  funeral  sermon  at 
Lyons  over  St  Bonaventura.  His  bulls  are  in  the  Turin  collection 
(1859)- 

Stt  F.  Gregvrovius,  Rome  in  tiie  Middle  Agu,  vot  5,  trans,  by 
Mrs  G.  W.  Hamilton  (London,  1900-1902);  A.  Pottbast,  Regesta 
Pontif.  Roman,  vol.  ii.  (Berlin,  1875) ;  E.  Bourgeois,  Le  Bienheureux 
IWloctnl  V  (ftlris,  1899);  J.  E.  Borel,  NoHce  biotr.  iitf  Pierre  de 
Tarmtaitt  (Cbamb^ry.  1B90):  P.  J.  Bithax,  Piem  da  Cams  de  la 
Saik,  pape  som  le  nom  Innocent  V  (Aueuitae,  1891);  L.  Carboni, 
De  Innoceniio  V.  Romano  ponti/Ue  (1894J.  (C.  H.  Ha.) 

Innocent  VI.  (£tienne  Aubeit),  pope  from  the  iSth  of 
December  1352  to  the  lath  of  September  1362,  was  born  at 
Moss  in  Limousin.  He  became  professor  of  dvU  law  at  Toulouse 
and  subsequently  chief  judge  of  the  dty.  Having  taJten  orders, 
he  was  raised  to  the  see  of  Noyoa  and  translated  in  1340  to 
that  of  Clermont.  In  1343  he  was  made  cardioal-priest  of  Sti 
Giovanni  e  Paolo,  and  ten  years  later  cardinal-bishop  of  Ostia 
and  Velletri,  grand  penitentiary,  and  administrator  of  the 
bishopric  of  Avignon.  On  the  death  of  Clement  VL,  the  cardinals 
made  a  solemn  agreement  imposing  obligations,  mainly  in  favour 
of  the  college  as  a  whole,  on  whichever  of  thedi  number  should 
be  elected  pope.  Aubert  was  one  of  the  minority  who  signed 
the  agreement  with  the  reservation  that  in  so  doing  he  would 
not  violate  any  law,  and  was  elected  pope  on  tiiis  understanding; 
not  long  after  his  accession  he  declared  the  agreement  null  and 
void,  as  infringuig  the  divinely-bestowed  power  of  tlie  p^>acy. 
Innocent  was  one  of  the  best  Avignon  popes  and  filled  with 
reforming  zeal;  he  revoked  the  reservations  and  commendations 
of  tuB  predecessor  and  prohibited  piutaJities;  urged  upon  the 
higher  dergy  the  duty  of  residence  in  their  sees,  and  diminished 
the  luxury  of  the  papal  court.  Largely  through  the  influence  of 
Petrarch,  whom  he  called  to  Avignon,  he  released  Cola  di  Rienzo, 
who  had  been  sent  a  prisoner  in  August  135a  from  Prague  to 
Avignon,  and  used  the  latter  to  assist  Cardinal  Alboraoz,  vicar- 
general  of  the  States  of  the  Church,  in  tranquillimg  Italy  and 
restoring  the  papal  pow^  at  Rome.  Innocent  caused  Charles  IV. 
to  be  crowned  emperor  at  Rome  in  1355,  but  protested  against 
the  famous  "  Golden  Bull "  of  the  following  year,  which  pro- 
hibited papal  interference  in  German  royal  elections.  He 
renewed  the  ban  against  Peter  the  Cruel  ol  Castile,  and  interfered 
in  vain  ag^nst  Peter  IV.  of  Aragon.  He  made  peace  between 
Venice  and  Genoa,  and  in  136a  arranged  the  treaty  of  Bretigny 
between  France  and  England.  In  the  la^t  years  of  bis  pontificate 
he  was  busied  with  preparations  for  a  crusade  and  for  the.reiinion 
of  Christendom,  and  sent  to  Constantinople  the  celebrated 
Carmelite  monk,  Peter  Thomas,  to  negotiate  with  the  claimants 
.to  the  Greek  throne.  He  instituted  in  1334  the  festival  of  the 
Holy  Lance.  Innocent  was  a  strong  and  tamest  man  of  monastic 
temperament,  but  not  altogether  free  from  nepotism.  He  was 
succeeded  by  Urban  V.       , 

The  chief  sources  for.  the  life  of  Innocent  VL  ase  in  B&luzius, 
Viia*  Pap.  Aveition.  vol.,  i.  (Paris,  1693);  ,  Magnum  buUoriun. 
Romanum,  vol.  iv.  (Turin,  iSSft) ;  E.  Werunsky,  Excerpia  tx  refiilris 
ClemeMis  VI.  et  Innocentii  VI.  (Innsbruck,  1885).  See  also  L. 
pastor,  Hillary  of  the  Popes,  vol.  i,  trans,  by  F.  I.  Airtrobus  (London, 


Jf99)'-  F.  GnBatoyvaA,  Rome  im  lA*  JHiiUfa  AtK,  vqI.  6,  tmns.  by 
Mrs  G.  W.  Hamilton  (London,  i^oo-iooa);  D.  Cerri,  Innccenw 
Papa  Vl  (Turin,  1873);  J.  B.  Christophe,  Hisloire  de  la  papauK 
pendaia  It  XIV  stkle,  vol.  a  (Paris.  1853);  M.  Sonchon.  Die 
Papnaaiilm  (Brunswick,  1868);  G.  Daunet,  l9K^t«M  VI  tf 
Blanche  da  Bovrbon  (Pairia,  1B99) ;  E.  Werund^,  Geadi.  Kaiser 
Xarh  IV.  (Inndnmck,  189a).  There  is  an  exceUent  article  by 
M.  Naumann  in  Hauck's  Railencykiopadie,  3rd  ed.        (C.  H.  Ha) 

Innocxnx  VII.  (Cosimo  dei  Migliorati),  pope  from  the  i;th 
of  October  1404  to  the  6th  of  November  1404^,  was  bom  of  middle 
class  parentage  at  Sulmona  in  the  Abtuzzi  in  1339,  On  account 
of  his  knowledge  of  dvil  and  caaon  law,  he  was  made  p^ial 
vice-chamberlain  and  archbishop  of  Ravenna  by  Urban  VI., 
end  appointed  by  Bonifsice  IX.  cardinal  priest  of  Sta  Cioce  in 
Gerusaienune,  bish<p  of  Bologna,  and  papal  Legale  to  England- 
He  was  unanimously  chosen  to  succeed  Boniface,  after  eadi  of 
the  cardinals  had  sokmnly  bound  himself  to  employ  all  lawful 
means  for  the  restoration  of  .the  church's  unity  in  the  event  of  bis 
election,  and  even,  if  necessary,  to  resign  the  papal  dignity.  The 
election  was  opposed  at  Rome  by  a  considerable  party,  but 
peace  was  maintained  by  the  aid  of  Ladislaus  of  Naples,  l« 
return  for  which  Innocent  made  a  promise,  inconsistent  irith 
his  previous:  oath,  not  to  come  to  terms  with  the  antipope 
Baiedict  XIII.,  except  on  condition  that  he  should  recognise 
the  daims  of  Ladislaus  to  Naples.  Innocent  issued  at  the  dose 
of  1404  a  summons  for  a  general  council  to  heal  the  schism,  and 
it  was  not  the  pope's  fault  that  the  council  never  assembled, 
for  the  Romans  rose  in  arms  to  secure  an  extension  of  their 
Uberties,  and  finally  maddened  by  the  murder  of  some  of  their 
leaders  by  the  pope's  nephew,  Ludovico  dei  Migliorati,  they 
compelled  Innocent  to  take  refuge  at  Viterbo  (6th  of  August 
140s)-  The  Romans,  recognizing  later  the  pope's  innocence  of 
the  outrage,  made  their  submission  to  him  in  January  1406. 
He  returned  to  Rome  in  March,  and,  by  hull  of  the  ist  of 
September,  restored  the  dty'a  decayed  univerdty.  Innocent 
was  extolled  by  contemporaries  as  a  lover  of  peace  and  honesty, 
but  he  was  without  energy,  guilty  of  nepotism,  and  showed  no 
favour  to  the  proposal  that  he  as  well  as  the  antipope  should 
resign.  He  died  on  the  6th  of  November  1406  and  was  succeeded 
by  Giegory  XU. 

See  L.  Pastor,  History  aiihe  Popa.  vol.  L.  trans,  by  F.  1.  Antrobw 
(London,  1849];  M.  Citigntoa,  HitUiry  of  Uie  Papacy,  wA.  L  (London, 
1899);  N.  Valois.  La  France  et  le  erand^  sckisme  d'occident  (Paris, 
1896-1902);  \M\i\%G&yct,LeCranaSchismtd'occiderU  (Paris,  1898): 
J.  Loserth,  Geschichte  des  rpoieren  MiUdalters  (1903) ;  Theodorid 
de  Nyem,  Dt  xkismate  Ubrt  trts,  ed.  by  G.  Erler  (Leipeig,  1890); 
K.  I.  von  Hefele,  Conciiienieschichie,  Bd.  6,  and  ed.;  J.  von  H^ler, 
Papslium  «.  Kirckenreform  (Berlin.  1903).  (C.  H.  Ha.) 

Insocxnt  VIII.  (GioTaBni  Battista  Cibo),  pope  Sxom  the 
aqth  of  An^iU  1484  to  the  35th.  of  July  149a,  sttccessor  of 
Stxtus  IV.,  was  born  at  Genoa  (r43a),  the  son  of  Arano  Cibo, 
who  under  Calixtua  HI.  had  been  a  senator  of  Rome.  His  yotith, 
speM  at  the  Neapolitan  court,  was  far  finn  blameless,  and  tt 
is  not  certain  that  he  was  married  to  the  mother  of  his  numenna 
family.  He  later  took  orders,  and,  through  the  ^vour  tH 
Cardinal  CaiBsdrini,  half-brother  of  Nicholas  V.,  obtained  from 
Paul  U.  the  bbhopric  of  Savona.  Sxtus  IV.  tranalated  him  to 
theisee  of  Molfetta,  and  in  1473  created  him  cdrdi&al-piiest  of 
Sta  Balbina,  subaequeatly  of  Sta  Cedlia.  As  pope,  headdressed 
a  fruitless  sununons^o  Christendom  to  unite  in  a  crusade  against 
the  infidels,  and  conduded  in  r4&)  a  treaty  wlthiBayedd  II., 
Bgimng  in  coi^deration  of  an  annual  payment  of  40,000  ducats 
and  the  gift  of  the  Holy  Lance,  to  detain  the  saltan's  fugitive 
brother  Jem  in  dose  oonfinement  in  the  Vatican.  Innocent 
excommunicated  and  deposed  Ferdinaodi  king  of  Naples,  by 
hull  of  the  nth  of  September  14S9,  for  nefosal  to  pay  the  papal 
dues,  and.  gar^  his  Idngdom  to  Charles  VIII.  of  France,  but 
in  r49a  restcwed  Ferdinaod  to  favour.  He  declared  (r43ti) 
Henry  VIL  to  be'lawfol  king  of  England  by  the  thredold.ri^ 
of  oonqucet,  inberitaace  and  popular  dioice,  and  af^troved  his 
muiiage  with  Ehzahetfa,  the  daughter  of  Edward  IV.  ItmoceBt, 
like  his  pmdecessor,  hated  heresy,  and  in  the  bull  SoMuris 
dtsidmatOtt  (5th  of  Dccerabcc  1484)  he  instigated  very  seireie 
jBwasuies   against    ""F"""   '^   witdies  m   Getmaay:   lie 
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prohibited  (i486)  on  paia  of  eicominunicatfon  the  reading  of  the 
propositions  of  Pico  della  Mlraadola;  he  appointed  (1487) 
T.  Torqtiemada  to  be  grand  inquisitor  of  Spain;  and  he  oSered 
plenary  indulgence  to  all  who  would  engage  in  a  crusade  against 
the  Waldensea,  He  took  the  first  steps  towards  the  canonization 
of  Queen  Margaret  of  Scotland,  and  sent  missionaries  under 
Portuguese  auspices  to  the  Congo.  An  important  event  of  his 
pontificate  was  the  capture  of  Granada  (and  of  January  1493), 
which  was  celebrated  at  Rome  with  great  rejoicing  and  for 
which  Innocent  gave  to  Ferdinand  of  Aragon  the  title  of  "  Catholic 
Majesty."  Innocent  was  genial,  slcilled  In  flattery,  and  popular 
with  the  Romans,  but  he  lacked  talent  and  relied  on  the  stronger 
will  of  Cardinal  delta  Rovere,  afterwards  Julius  II.  His  Curia 
was  aotoriously  corrupt,  and  he  himself  openly  practised  nepotism 
in  favour  of  his  children,  concerning  whom  the  epigram  is 
quoted: "  Octo  nocens  pueroa genuit,  totidemque  puellas: — Hunc 
tncrito  poterit  dicere  Roma  patrem."  Thus  he  gave  to  his  un- 
deserving son  Franceschetto  several  towns  near  Rome  and  married 
him  to  the  daughter  of  Lorenzo  de'  Medici.  Innocent  died  on 
the  asth  of  July  149a,  and  was  succeeded  by  Alexander  VI. 

The  sources  (or  the  life  of  Innocent  VIII.  are  to  be  found  in  L. 
Muratori,  Rtnim  lUMcantm  Smplora,  vol.  3,  and  in  Raynaldus, 
a.  1484-1493.  See  also  L,  Paator,  Hittory  of  the  Popes,  voL  5, 
trans,  by  F:  I.  Antrobus  (London,  1898);  M.  Crei^hton,  History  of 
the  Papacy,  vol.  4  (London,  1901);  F.  Gregorovius,  Rome  in  the 
MiddU  Arfs,  vol.  7,  trans,  by  Mrs.  G.  W.  Hamilton  (London, 
1900-1903);  T,  Hagen,  Die  Papihnahiat  von  14S4  u.  14^3  (Brizen, 
1885);  S.  Rie«!er,  0*«  Hixenproiesse  (1896);  G.  Viani,  Afemorie 
delta  famiilia  Cybo  (Pisa,  lSo8;;F.  Serdonati,  VilatfaUid'InTiocento 
Vm.  (Milan,  1819)-  (C.  H.  Ha.) 

Inmocent  IX.  (Giovanni  Antonio  Fachioetti)  was  bom  in 
1519.  He  filled  the  offices  of  apostolic  vicar  of  Avignon,  legate 
tt  the  council  of  Trent,  nundo  to  Venice,  and  president  of  the 
Inquisition.  He  became  cardinal  in  1583;  and  under  the 
invidid  Gregory  XIV.  assumed  almost  the  entire  conduct  of 
affairs.  His  election  to  the  papacy,  on  the  39th  of  October 
1501,  was  brought  about  by  Philip  U,,  who  profited  little  by  it, 
however,  inasmuch  as  Innocent  soon  succumbed  to  age  and 
feebleness,  djing  on  the  30th  of  December  1591. 

Sec  Ciaconius,  Vilae  «f  res  tf^tae  ntrnmoriim  Pontiff,  Rom,  ntome, 
l6ot-t6oa);  CicarclU,  continuator  o(  Platina,  Dt  Vitis  PoKliff. 
Rom,  (both contemporaries  of  Innocent);  Ranke,  Popei  (Enff.  trans., 
Austin),  U.  a33  K).  (.all  brit^  accounts).  (T.  F.  C.) 

Innocent  X,  (Giovanni  BattisU  Pamfili)  was  bom  in  Rome 
on  the  6th  of  I>Iay  i5;4,  served  successivdy  as  auditor  of  the 
Rota,  sundo  to  Naples,  legate  apoetolic  to  Spain,  was  made 
cardinal  in  1617,  and  suci:eeded  Urban  VIII.  as  pope  on  the 
)5th  of  September  1644.  Throughout  his  pontificate  Innocent 
was  rompletely  dominated  by  his  sister-in-law.  Donna  Otini|Ma 
Maidalchini,  a  woman  of  masculine  ^iiit.  There  is  no  reason  to 
czedit  the  scandalous  reports  of  an  illidt  attachmenL  New- 
thdcss,  the  influence  of  Donna  OUmfaa  was  baneful;  and  she 
made  herself  thoroughly  detested  for  ber  imidinate  amhidon 
Wkd  rapadty.  Urban  \'III.  had  been  French  in  his  qrinpathies; 
but  the  papacy  aoM  shifted  to  the  ade  of  the  Habsburgs,  and 
there  remained  for  nearly  fifty  years.  Evidences  of  the  change 
xrere  numerous:  Innocent  promoted  pro-^Minish  cardinals; 
attacked  the  Barbeiini.  protfgfe  ol  Mazarin.  and  sequeSered 
Urar  possesions;  aided  in  quieting  an  insurrection  in  Naples, 
fomented  by  the  duke  of  Gsise;  and  lefiEed  to  recognize  the 
independence  (rf  Portogal.  then  at  war  with  Spain.  Asarewsid 
he  <^ained  from  Spain  and  Kaptes  the  reoognition  of  ecdcsi- 
astical  immunity.  In  1640  C!!astro.  which  Urban  \TII.  had  failed 
to  take^  was  wresied  from  the  Famese  and  annend  to  the 
Papal  Slates.  The  most  wwthy  efi«ts  of  Innocent  wKe  directed 
to  (he  retorrn  of  moaasuc  disdpline  (i653>.  His  condetnnarion 
of  Jansenism  (i6!L.t')  was  met  with  the  denial  of  papal  infallibilitT 
inmattorsof  )«it..and  the  a>niio\'<ef^  entered  upon  a  new  phase 
IseeJ.^iSCNiSM).  Although  the pontincate of  Innocent  witnessed 
the  oonvenion  of  many  Protestant  princes,  tbe  most  notable 
bong  Queen  Chrisiina  of  fswvien.  tbe  papacy  had  ne'vcrtbdeK 
m#ered  a  perc«fttibt«  dcdine  in  pvBtiiee:  it  counted  for 
bltle  in  the  wegotiaboBS  at  Mitetcr.  and  its  solemn  pmtest 
a^RSt     The    pence    of    Westphalia    was    tsmdy    ignoced. 


Innocent  died  on  the  7th  of  January  1655,  and  was  succeeded 
by  Alexander  VU. 

For  contemporary  lives  of  Innocent  see  Oldoin,  condmiator  of 
Ciaconius,  ViUie  el  res  testae  summomm  Pontiff.  Amk.;  and  Palazzi, 
Gesla  Pontiff.  Rom.  (Venice.  1687-1688)  iv.  570  aqq. ;  Ciampi's  Innoe. 
X.  Pamfili,  et  la  s^^a  Corte  (Rome,  1878),  gives  a  very  full  account  of 
the  period.  Gualdus'  (pseud,  of  Gregorio  Leti;  v.  bibliog.  note,  art. 
"  Sixths  V.")  Vtia  de  Dmma  OHntpia  MaidaMuna  (1666}  b  gossipy 
and  untrustworthy;  Capranica's  Dontia  Olympia  Pamfiii  (Milan, 
187s,  3rd  ed.)  is  fanciful  and  historically  of  no  value.  See  also 
"  nke,  "-■  -  '-       -  *     * -  -     - 


RMUncyUopme,  s.v.  '■  Innocenz  X."  (T."F.  C.) 

Innocent  XI.  (Benedetto  Odescalchi),  pope  from  1676  to 
1689,  was  bom  at  Como  on  the  i6th  of  May  t6ii.  He  studied 
law  in  Rome  and  Naples,  entered  the  Curia  under  Urban  VIII. 
(his  alleged  military  service  seems  to  be  questionable),  and 
became  successively  protonotary,  president  of  the  Apostolic 
Chamber,  governor  of  Macerate  and  commissary  of  Ancona. 
Innocent  X.  made  him  a  cardinal  (1647),  legate  to  Ferrara,  and, 
in  1650,  bishop  of  Novara.  His  simple  and  blameless  life,  his 
consdentious  discharge  of  duty,  and  his  devotion  to  the  needs 
of  the  poor  had  won  for  him  such  a  name  that,  desirite  the 
opposition  of  France,  he  was  chosen  to  succeed  Clenient  X.  on 
the  3ist  of  September  1676.  He  at  once  applied  himself  to  moral 
and  administrative  reform;  dedared  against  nepotism,  intro* 
duced  economy,  abolished  sinecures,  wiped  out  the  defidt  (at 
the  same  time  redudng  rents),  dosed  the  gaming-houses,  and 
issued  a  number  of  sumptuary  ordinances.  He  held  monks 
strictly  to  the  performance  of  their  vows;  took  care  to  satisfy 
himsdf  of  the  fitness  of  candidates  for  bishoprics;  enjoined 
regular  catechetical  instruction,  greater  simplidty  in  preaching, 
and  greater  reverence  in  worship.  The  moral  teaching  of  the 
Jesuits  incurred  his  condemnation  (1679)  (see  Ligttoki),  an  act 
which  the  sodety  never  forgave,  and  which  it  partially  revenged 
by  fordng,  through  the  Inquisition,  the  condemnation  of  the 
quietistic  doctrines  of  MoUnos  (1687),  for  which  Iimocent 
entertained  some  sympathy  (see  Molinos). 

The  pontificate  of  Iimocent  felt  within  an  important  period 
in  European  politics,  and  he  himself  played  no  insignificant  r61e. 
His  protest  against  Lotus  XIV. 's  extended  claim  to  regalian 
rights  called  forth  the  famous  Dedaration  of  Galtican  liberties 
by  a  subservient  Frcncfa  synod  under  the  lead  of  Bossuet  (1683), 
which  the  pope  met  by  refusing  to  confirm  Louis's  derical  appoint- 
ments. His  determination  to  restrict  the  ambassadorial  ri^t 
of  asylnm,  which  had  been  grossly  abused,  was  resented  by 
Louis,  who  defied  him  in  his  own  capital,  seized  the  papal 
territory  of  Avignon,  and  talked  loudly  of  a  schism,  without, 
however,  shaking  the  piqw  in  his  resolution.  The  preponderance 
of  France  Innocent  regarded  as  a  menace  to  Eurcq>e.  He 
opposed  Louis's  candidate  for  the  dectorate  of  Cologne  (16S8). 
approved  the  Leagne  of  Augsbutg,  acquiesced  in  the  designs 
of  the  Protestant  William  of  Orange,  even  in  his  siqtplanting 
James  II.,  whom,  although  a  Roman  Cathofic,  he  distrusted 
as  a  tool  of  Lotos.  The  great  object  of  Innocent's  desire  was 
the  repulse  of  the  Turks,  and  lus  unwearying  efforts  to  that 
end  entitled  him  to  share  in  tbe  glory  of  rdieving  Vienna 
(16S3). 

Innocent  died  on  the  isth  of  Angnst  1689,  lamented  by  li^ 
sabjects.  His  diaracter  and  life  were  such  as  to  suggest  the 
propriety  of  canonization,  but  hostile  influences  have  defeated 
every  ntove  in  th«  direction. 

Tbe  life  of  Innocent  has  been  frequently  written.  See  Gnatmarri. 
Ptloe  «f  rts p^tae  Pontiff.  Rom.  (Itome,  1751),  L  105  sqq.;  Palani. 
GesUt  Pomiiff.  Rem.  (Venice,  i69o);al9a  the  live*  by ARn-uzi (Rome. 
1695);  Buonamid  Qtome,  1776);  and  Inunidi  (BeritB,  190a). 
Pamcular  phases  m  lonooent's  activity  have  been  treated  Iqr 
Michaud,L>?«MX/V.cf/i*)MC.XJ.(Pari5,tSS25qa..4VDls.);Dubrud. 

La  Correspond. Jm  Card.   Carlo  Pio,  Ac   (see  At.  des  qursl. 

kisL  Uotv.  (1904)  602  sqq.) ;  and  Gerio,  in  Per.  daanat.  kisl..  1S7*. 
1S7S,  18S6.  For  oorraspoodence  of  Innocxnt  see  Colombo,  Svliti* 
biofr.  e  IrtSert  Ji  P.  Inmoc  XI.  (Turin,  1878);  and  Benhitf-,  Iwmec 
PP.  XI.  Epp.  ad  Pnntipfs  (Rome,  1890  am.).  An  cz»iided  biblio- 
graphy   mav   be   found   in   Hefzog-Hanck.   RgoUmfykiopadie.   ■ 
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LmoCBHT  Xn.  (Antonio  PignateDi},  pope  from  1691  to  1700 
in  succession  to  Alexander  VIII.,  was  bom  in  Ns^les  on  the 
13th  ctf  March  1615,  vas  educated  at  the  Jesuit  College  in  Rome, 
entered  upon  iaa  official  career  at  the  age  of  twmty,  and  became 
vice-I^iate  of  Urbino,  governor  of  Perugia,  and  nundo  to 
Tusctuiy,  to  Poland  and  to  Austria.  He  was  made  cardinal  and 
atcfabishop  of  N^iles  by  Innocent  XI.,  wboee  pontificate  he  took 
as  a  model  foi  his  own,  which  began  on  the  i3th  of  July  i6gi. 
Full  of  reforming  zeal,  he  issued  oidlnancea  against  begging, 
extravagance  and  gambling;  forbade  judges  to  accept  presents 
from  suitors;  built  new  couita  of  Justice;  prohibited  the  sale 
of  offioes,  maintaining  the  financial  equilibrium  by  reducing 
expenses;  and,  an  almost  revolutionary  step,  struck  at  the  root  of 
nepotism,  in  a  bull  of  1692  ordainiiig  that  thenceforth  no  pope 
should  grant  estates,  offices  or  rev»kaea  to  any  rdative.  Innocent 
likewise  put  an  end  to  the  strained  relations  that  had  existed 
between  Fiance  and  the  Holy  See  for  nearly  fifty  years.  He 
adjusted  the  difficulties  over  the  regalia,  and  obtained  from  the 
French  bishops  the  virtual  i^u^ation  of  the  Declaration  of 
Gallican  Liberties.  He  confirmed  the  bull  of  Alexander  VIII. 
against  Jaosenism  (1696);  and,  in  1699,  under  pressure  from 
Louis  XIV.,  condemned  certain  of  F^elon's  doctrines  which 
Bossuet  had  denounced  as  quietistic  (see  F^neldn).  When  the 
question  of  tbe  Spanish  sucoession  was  being  agitated  he  advised 
Charles  U.  to  make  his  will  in  favour  of  the  duke  of  Anjou. 
Innocent  died,  on  the  eve  of  tbe  great  oSnflict,  on  the  37th  of 
September  1700.  Moderate,  benevolent,  just,  Innocent  was  one 
of  the  best  popes  of  the  modem  age. 

See  Guaraacd,  Vitae  tt  res  geztae  PonUS.  Rom.  (Rome,  1751), 
i.  389  Bqq.;  Ranke,  Popes  (Enj;.  trans.,  Auatid),  lii.  1S6  aaq.,  v. 
Reumont,  Gesch.  der  Slaal  Rom.  uL  2,  p.  640  «iq. ;  and  the  BuUanvm 
Innac.  XII.  (Rome,  1697).  (T.  F.  C.) 

Innocent  XUI.  (Michele  Angelo  Conti),  pope  from  1731  to 
1724,  was  the  son  of  the  duke  of  Poll,  and  a  member  of  a  family 
that  had  produced  several  popes,  among  them  Innocent  III., 
was  born  in  Rome  on  the  13th  of  May  1655,  served  as  nundo  in 
Switzerland,  and,  for  a  much  longer  time,  in  Portugal,  was  made 
cardinal  and  bishop  of  Oamo  and  Viteibo  by  Clement  XI.,  whom 
he  succeeded  on  the  8th  of  May  1731.  One  of  his  first  acts  was 
to  invest  the  emperor  Charles  VI.  with  Naples  (1723);  but 
against  the  imperial  investiture  of  Don  Carlos  with  Parma  and 
Piacenza  he  protested,  albeit  in  vain.  He  recognized  the 
Pretender,  "James  III.,"  and  promised  him  subsidies  conditional 
upon  the  re-establishment  of  Roman  Catholicism  in  England. 
Moved  by  deep-seated  distrust  of  the  Jesuits  and  by  their 
continued  practice  of  "  Accommodation,"  despite  express  papal 
prohibition  (see  Cleuent  XI.),  Innocent  forbade  the  Order  to 
recdve  new  members  in  China,  and  was  said  to  have  meditated 
its  suppression.  This  encouraged  the  French  Jansenist  bishops 
to  press  for  the  revocation  of  the  bull  UnigenUui;  but  the  pope 
commanded  its  unreserved  acceptance.  He  weakly  yielded  to 
pressure  and  bestowed  the  cardinal's  hat  upon  the  corrupt  and 
debauched  Dubois.  Innocent  died  on  the  7th  of  March  1734, 
and  was  succeeded  by  Benedict  XIII. 

See  Guarnacd,  Vitae  et  res  gestae  Pontiff.  Rom.  (Rome,  1751),  ii. 
137  sqq.p  381  Bqq.;  Saadini,  Vitat  Ponttff.  Rom.  (Padua,  1739); 
M.  V,  Mayer,  Die  Papshvahl  Innocent  XIII.  (Vienna,  1874); 
Michaud,  "La  Fin  du  Clement  XI.  et  le  commencement  du  pontincat 
d'Innocent  XIII."  in  the  InieitM.  Theol.  Zcitsekr.  v.  42  raq.,  loasqq. 

imiOCENTS'  DAT,  or  Chooerkas,  a  festival  cdebrated  in 
the  Latin  church  on  the  38th  of  December,  and  in  the  Greek 
church  on  the  39th  (O.S.)  in  memory  of  the  massacre  of  the 
children  by  Herod.  The  Church  early  r^arded  these  little  ones 
as  the  first  martyrs.  It  is  uncertain  when  the  day  was  first  kept 
as  a  saint's  day.  At  first  it  seems  to  have  been  absorbed  into  the 
celebration  of  the  Epiphany,  but  by  the  5th  century  it  was  kept 
as  a  separate  festival.  In  Rome  it  was  a  day  of  fasting  and 
mourning.  In  the  middle  ages  the  festival  was  the  occauon  for 
much  indulgence  to  the  children,  The  boy-lnshop  (q.v.),  whose 
tenure  of  office  lasted  till  Childermas,  had  his  last  exerdse  of 
authority  then,  the  day  being  one  of  the  series  of  days  which 
were  known  as  the  Feast  of  Fools.   Parents  temporarily  abdicated 


autbwty,  and  fen  nunneries  and  monasteries  the  youngest  nun 
and  monk  were  for  the  twenty-four  hours  allowed  to  masquerade 
as  abbess  and  ^bot.  These  mockeries  of  region  were  con- 
demned by  the  Council  of  Basel  (1431);  but  though  shorn  of  its 
extravagances  the  day  is  still  obs^ed  as  a  feast  day  and  merry- 
making for  children  in  Catholic  countries,  and  particvdarty  as  an 
occasion  for  piractical  joking  like  an  April  Fool's  Day.  In 
Spanish-America  when  such  a  joke  has  been  played,  the  phrase 
equivalent  to  "You  April  fooll"  is  Que  la  inocetieta  le  vaigal 
Alay  your  innocence  protect  you  I  The  sodety  of  Lincdn's  Inn 
spedally  celebrated  Qiildennas,  annually  electing  a  "  king  of  the 
Cockneys."  Innocents'  Day  was  ever  accounted  unlucky. 
Nothing  was  begun  and  no  marriages  took  plaix  then.  Louis  XI. 
prohibited  all  state  business.  The  coronation  of  Fkfward  IV., 
fixed  for  a  Sunday,  was  postponed  till  the  Monday  when  it  was 
found  the  Sunday  fell  on  the  iSth  of  December.  In  rural  England 
it  was  deemed  unlucky  to  do  housework,  put  on  new  clothes  or 
pare  tbe  naUs.  At  various  places  in  Gloucestnsldie,  Somerset 
and  Worcesteoshiie  muffled  peals  wtK  rung  {NMes  and  Qimtmi, 
ist  series,  voL  viiL  p.  617).  In  Northampton  the  festival  was 
c^ed  '*  Dyzemas  Day "  (possibly  from  Gr.  5iw  "  ill "  and 
"  mass  "},  and  there  is  a  proverb  "  What  is  begun  on  Dyzemas' 
will  never  be  finished."  The  Irish  call  the  day  La  Croasta  fxi 
Uiana,  "  the  cross  day  of  the  year,"  or  Dior  dasitt  darg,  "  blood 
Thursday,"  and  many  legends  attach  to  it  (Notes  and  Qutrits, 
4th  series,  vol.  xii.  p.  185).  In  medieval  England  the  children 
were  reminded  of  the  monmfulness  of  the  day  by  being  whipped 
in  bed  on  Innocents'  morning.  This  custom,  survived  to  the 
17th  century. 

INNSBRUCK,  the  capital  of  the  Austrian  province  U  Tirol, 
and  one  of  the  most  beautifully  situated  towns  in  Europe.  In 
1900  the  population  was  36,866  (with  a  garrison  of  about  3000 
men),  mainly  German-speaking  and  Romanist.  Built  at  a 
height  of  1880  ft.,  in  a  wide  plain  formed  by  the  middle  valley 
of  the  Inn  and  on  the  right  bank  of  that  river,  it  is  surrounded  by 
lofty  mountains  that  seem  to  overhang  the  town.  It  ocxnipies 
a  strong  military  position  (its  commerdal  and  industrial  import- 
ance is  now  but  secondary)  at  the  junction  of  the  great  highway 
from  Germany  to  Italy  over  the  Brenner  Pass,  by  which  it  is  by 
rail  ro9^  m.  from  Munich  and  174^  m.  from  Verona,  with  that 
fromBregenzin  the  Vorarlberg,  distant  133  m.,  by  rail  under  the 
Arlberg  Pass.  It  takes  its  name  from  its  position,  dose  to  the 
chief  bridge  over  tbe  Inn.  It  is  the  seat  of  the  supreme  judicial 
court  of  the  Tirol,  the  Diet  of  which  meets  in  the  Landhaus. 
The  streets  are  broad,  there  are  several  open  places  and  the 
houses  are  handsome,  many  of  those  in  the  old  town  dating 
from  the  17th  and  i8th  centuries,  and  being  adomed  with 
frescoes,  while  the  arcades  beneath  are  used  as  shops. 

The  principai  monument  is  the  Franciscan  or  Court  church 
(i553~i565)-  In  it  is  the  magnificent  16th-century  cenotaph 
(his  body  is  elsewhere)  of  the  emperor  Maximilian  (d.  i5r9), 
who,  as  count  of  the  Tirol  from  1490  onwards,  was  much  beloved 
by  his  subjects.  It  r^reseots  the  unperar  kneeling  in  prayer 
on  a  giganric  marble  sarcophagus,  surrounded  by  twenty-dght 
colossal  bronze  statues  (£  moumeis,  of  which  twenty-three 
figure  ancestors,  relarives  or  contemporaries  of  Maximilian, 
while  five  represent  his  favourite  heroes  of  antiquity^-among 
these  five  are  the  two  finest  statues  (both  by  Peter  Vischer  of 
Nuremberg),  those  of  King  Arthur  of  Britain  and  of  Theodoric, 
the  Ostrogothic  king.  On  the  sides  of  the  sarcoi^iagus  are 
twenty-four  marble  relids,  d^cdng  tbe  principal  events  in 
tbe  life  of  Maximilian,  nearly  all  by  Alexander  Cohn  of  Malines, 
Trhlle  the  general  design  of  the  whole  monument  is  attributed 
to  Gilg  Sesselschieiber,  the  court  painter.  In  one  of  the  aisles 
of  the  same  church  is  the  Silver  Chapel,  so  called  from  a  silver 
Madonna  and  silver  bas-reliefs  on  the  altar;  it  contains  the  tombs 
of  Archduke  Ferdinand,  count  of  the  Tind  (d.  1595)  and  his 
non-royal  wife,  Phili^^ae  Welser  of  Augsburg  (d,  1580),  whose 
happy  married  life  spent  dose  by  is  one  of  the  most  romanUc 
episodes  in  TiTolese  histoiy.  In  the  other  usle  are  tbe  tombs, 
with  monuments,  of  the  heroes  of  the  War  of  Independence  of 
1809,  Hofer,  I&spingei  and  Speckbacher.   It  waijn  this  cbui 
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that  Qmcd  GiriBtina  of  Sweden;  daughter  of  GuAavus  Addpfaus, 
abjured  Protest  an  tiflm,  in  1655,  There  aie  also  several  other 
churches  and  convents,  among  the  latter  the  first  fbunded  (1593) 
io  Germany  by  the  Capuchins. 

The  univcTsity  of  lansbruck  wu  formaliy  founded  in  1677, 
and  rsfounded  (after  two  periods  of  suspension,  1782-1793 
and  i8io>iaa6)  in  1816.  It  is  attended  by  about  1000  studenU 
and  has  a  large  staff  of  professois,  the  theological  faculty  being 
Controlled  by  the  Jesuits.  It  has  a  library  of  176,000  books, 
and  io4ig  MSS.  Tlie  University  or  Jesuit  church  dates  from  the 
early  17th  century.  The  Ferdinandeum  is  Che  provincial  museum 
(founded  in  1833,  though  the  present  building  is  later).  The 
house  IcnOwD  as  the  Goldne  Dachl  has  its  roof  covered  with 
gilded  copper  tiles;  it  was  built  about  1415,  by  Frederick,  count 
of  the  Tirol,  nickiiamed  "  with  the  empty  pockets,"  but  the 
balcony  and  gilded  roof  were  added  in  1500  by  the  emperor 
Maximilian.  Among  the  other  monuments  of  Innsbruck  may 
be  mentioned  the  Pillar  of  St  Anne,  erected  in  1706  to  com- 
memorate the  repulse  of  the  French  and  the  Bavarians  in  1703; 
the  Triumphal  Arch,  built  in  1765,  on  the  occasion  of  the  marriage 
of  the  future  emperor  Leopold  II.  with  the  Infanta  Maria  Louisa 
of  Spain;  and  a  fountain,  with  a  bronze  statue  of  Archduke 
Leopold  v.,  set  up  in  1863-1877,  in  memory  of  the  five-hundredth 
annivenary  of  the  union  of  the  Tirol  with  Austria. 

The  Roman  station  of  Veldidena  was  succeeded  by  the  Pre- 
monstratensian  abbey  of  Wilten,  both  serving  to  guard  the 
important  strategical  bridge  over  the  Inn.  In  1180  the  count 
of  Andechs  (the  tocal  kiid)  moved  the  market^^lace  over  to  the 
right  bank  of  the  river  (where  is  the  convent),  and  in  ri87  we 
first  hear  of  the  town  by  its  present  name.  Between  1335  and 
I3JS  it  was  fortified,  and  a  castle  built  for  the  lord.  But  it  was 
only  about  14M  that  Archduke  Frederi(±  IV.  {"  with  the 
empty  pockets  ")  built  himsdf  a  new  castk  in  Innsbruck,  which 
then  replaced  Meran  as  the  capital  of  Tirol.  The  county  of 
Tirol  was  generally  held  by  a  cadet  line  ot  the  Austrian  house, 
the  count  being  almost  an  independent  ruler.  But  the  last 
princeling  of  this  kind  died  in  1665,  since  which  date  Innstvuck 
and  Tirol  have  been  governed  from  Vienna.  In  1553  Maurice 
of  Saxony  surprised  oitd  nearly  took  Innsbruck,  almost  ciqituring 
the  emperor  Ghariea  V.  himsdf,  who  escaped  owing  to  a  mutiny 
among  Maurice's  troops.  In  the  patriotic  war  of  1809,  Inn^ruck 
played  a  great  port  and  suffered  much,  while  in  1848,  at  the 
time  of  the  revolution  in  Vienna,  it  joyfully  received  tbe  emperor 
Ferdinand.  <W.  A.  B.  C.) 

INKS  OP  COURT.  The  Inns  of  Court  and  Chancery  are 
voluntary  non-corporate  legal  societies  seated  in  London,  tuving 
their  origin  ^tout  the  end  of  the  r3th  and  the  commencement 
of  the  14th  century. 

Dugdale  {Origints  JiiridiciaUi)  states  that  the  learned  in 
English  law  were  andently  persons  in  holy  orders,  the  justices 
of  the  king's  court  being  bishops,  ^bots  and  the  like.  But  io 
tso7  the  clergy  w»e  prohibited  by  canon  from  acting  in  the 
temporal  ctnirts.  The  result  proving  prejudicial  to  the  interests 
of  the  community,  a  commission  of  inquiry  was  isood  by 
Edward  I.  (ngo),  and  this  was  followed  up  (laga)  by  a  second 
commissioa,  which  among  other  things  directed  that  students  "  apt 
and  eager"  should  be  brought  from  the  provinces  and  placed  in 
proxiinity  to  the  courts  of  law  now  fixed  by  Magna  Carta  at 
Westminster  (see  Inn).  These  students  were  accordingly 
located  in  what  became  knownas  the  Inns  of  Court  arKtChartceiy, 
tbe  latter  designated  by  Fortescoe  (  D«  tt^ihms)  as  "  the  earliest 
settled  places  for  students  of  the  law."  the  germ  of  wbat  Sir 
Edward  Coke  subsequently  spoke  of  as  our  English  juridical 
■njversity.  In  these  Inns  of  Court  and  Chancery,  this  cort< 
stitutcd,  and  corresponding  ro  tbe  ordinary  college,  the  students, 
according  to  Fortescue,  not  only  studied  the  hws  and  divinity, 
but  further  learned  to  dance,  sing  and  play  instrumental  mu»c, 
"  90  that  these  hostels,  being  nurseries  or  seminaries  of  the  court, 
were  therefore  called  Inns  of  Court." 

Stow  io  his  Surrey  (i<;o8t  sa\-s:  "  There  is  in  and  about 
riris  rity  a  whole  university,  as  it  were,  of  students,  practisers 
•r  pleaders  and  judges  of  the  laws  of  this  realm";  and  he  goes 


on  to  enumerate  the  several  societies,  fourteen  in  number,  then 
existing,  corresponding  nearly  with  those  recogniaed  in  the 
preietvt  day,  of  which  the  Inns  of  Court,  properly' so^coUed,  arc 
and  always  have  been  tour,  namely  Lmcoin's  inn,  the  inntr 
Temple,  the  Middle  Tmipie  and  Gray's  Inn.  To  these  were 
originally  attached  as  subordinate  Inns  of  Chanoery,  Farniral't 
Inn,  Thavie's  Inn  (to  Lincoln's  Ins),  Clifford's  Inn,  Clement's 
Inn  (to  the  Inner  Temple),  New  Inn  (to  tiie  Middle  Temple), 
Staple's  Inn,  Barnard's  Inn  (to  Gray's  Inn),  but  they  were  cut 
adrift  by  the  ^der  Inns  and  by  the  middle  of  the  r 8th  century 
had  ceased  to  have  any  legal  character  {vide ii^ra).  laaddition 
to  these  may  be  specified  Saryeatit's  Inn,  a  society  composed 
solely  of  serjeants-at-law,  which  ceased  to  exist  in  1877.  Beeides 
the  Inns  of  Chancery  above  enumerated,  there  were  others,  such 
as  Lyon's  Inn,  which  was  pulled  down  in  1868,  and  Scrope's  Init 
and  Chester  or  Strand  Iim,  spoken  of  by  Stow,  wiiich  have  long 
been  removed,  and  the  societies  to  which  they  belonged  have 
disappeared.  The  four  Inns  of  Court  stand  on  a  footing  of 
complete  equality,  no  priority  being  conceded  to  or  claimed 
by  one  inn  over  another.  Their  jurisdictioos  and  privileges  are 
equal,  and  upon  affairs  of  croirmioB  interest  the  benchers  of  the 
four  inns  meet  in  conference.  From  the  earliest  times  there  has 
been  an  interchange  of  fellowship  between  the  four  hotoes; 
nevertheless  the  Middle  Temple  and  Lincoln's  Itio,  and  the 
Inner  Tem[^  and  Gray's  Inn,  havemaintaiued  a  closer  alliance. 

Tbe  members  of  an  Inn  of  Court  consist  of  benchers,  barrnters 
and  students.  The  benchers  are  the  senior  members  of  the 
society,  who  are  invested  with  the  government  of  tbe  body 
to  which  they  belong,  lliey  ore  more  formally  designated 
"  masters  of  the  bench,"  are  self-elected  and  unrestricted  as 
to  numbers.  Usually  a  member  of  an  inn,  on  attaining  the 
rank  of  lung's  counsel,  is  invited  to  the  bench.  Other  members 
of  long  standing  ore  also  occasionally  chosen,  but  no  member 
by  becoming  a  king's  counsel  or  by  seniorityof  standing  acquires 
the  right  of  being  nominated  a  bencher.  The  benchers  vary  in 
number  from  twenty  in  Giay's  Inn  to  seventy  and  upwards  in 
Lincoln's  Inn  and  the  Inner  Temple.  The  powers  of  the  bcncbers 
are  practically  without  limit  within  their  respective  soderies; 
their  duties,  however,  are  iratricted  to  the  superintendence  and 
management  of  the  concerns  of  the  iim,  the  admission  of  candi- 
dates aa  students,  the  calling  of  them  to  the  bar  and  the  exercise 
of  discipliiK  generally  over  the  members.  The  meetings  of  the 
benchers  are  vorioiKly  denominated  a  "  parliament  "  in  the 
Inner  and  Middle  Temples,  a  "  pension  "  in  Gray's  Inn  and  a 
"  council  "  in  Lincoln's  Irm.  The  judges  of  the  superior  courts 
are  the  visitors  of  the  inns,  and  to  them  alone  can  an  appeal  be 
had  when  either  of  the  societies  refuses  to  call  a  member  to  the 
bar,  or  to  reinstate  in  his  privileges  a  barrister  who  has  been 
disbarred  for  misconduct.  The  presiding  or  chief  officer  is  the 
treasurer,  one  of  the  benchers,  who  is  elected  annually  to  that 
dignity.  Other  benchers  fulfil  the  dudes  of  master  of  the  hbraiy. 
master  of  the  walks  or  gardens,  dean  of  the  chapel  and  so  forth, 
irinle  others  are  readeis,  whose  functions  are  referred  to  below. 

The  usages  of  the  different  jtitis  varied  somewhat  formetiy 
in  regard  both  to  the  term  of  probationary  studentship  enforced 
and  to  the  procedure  involved  in  a  "  call  "  to  the  bar  by  which 
the  student  is  converted  into  the  barrister.  In  the  present  day 
the  entrance  examination,  the  course  of  study  and  the  examina- 
tions to  be  passed  on  the  completion  of  the  curriculum  are 
identical  and  common  to  oU  the  inns  (see  Escusb  Law). 
Wben  once  called  to  the  bar,  no  hindrance  beyond  profe^onal 
Miquette  limits  a  barrister's  freedom  of  action;  so  also  membFrs 
may  on  application  to  the  benchers,  and  on  paymHit  of  arrears 
of  dues  (if  any),  leave  the  society  to  wbich  they  bdong.  and  thns 
cease  altogether  to  be  membeis  of  tbe  bar  likewise.  A  nwxaber 
of  an  Irm  of  Court  retains  his  nante  00  the  Hsts  of  Ins  inn  for  life 
by  means  of  a  small  annual  payment  varying  from  £1  to  £$. 
wluch  at  one  or  two  of  tbe  i^ns  is  conponitded  for  by  a  fixed 
sum  token  at  tbe  call  to  tbe  bar. 

Tbe  enemony  of  the  "  call "  varies  in  detail  at  the  different 
inns.  It  takes  place  after  dinner  (before  dinner  at  the  Middle 
Tem{de,  which  is  the  only  um  at  wliicfa  students  m  caBed  in 
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their  wigs  and  gowns),  in  the  " jiatliiment,"  " pension' 
"  council "  chamber  of  the  benchers.  Tlie  benchers  sit  at  a 
table  round  which  ate  ranged  the  students  to  be  called.  Each 
candidate  being  provided  with  a  glass  of  wine,  th^  treasurer 
wnior  bencher  addresses  them  and  the  senior  student  briefly 
replies,  "  Call  Parties  "  are  also  generally  held  by  the  new 
barristets;  at  the  Middle  Temple  they  are  allowed  in  hall. 

During  the  reign  of  Edward  III.  thelnu  <^  Court  and  Chancsry, 
based  on  the  collegiate  principle,  prospered  under  tlie  supeivi»on 
and  protection  of  the  crown.  In  tjSi  Wat  Tyler  invaded  the 
Temple,  and  in  the  succeeding  century  (1450)  Jack  Cade 
meditated  pulling  down  the  Inns  of  Court  and  killing  the  lawyers. 
It  would  appear,  moreover,  that  the  inmates  of  the  insa  were 
themselves  at  times  disorderfy  and  in  conflict  with  the  citizens. 
Fortescue  (c.  1464)  describing  these  societies  thus  speaks  of 
them:  "There  bdong  to  the  law  ten  lesser  inns,  which  are 
called  the  Inns  of  Chancery,  in  each  of  which  there  are  one 
hundred  students  at  least,  and  in  some  a  far  greater  number, 
though  not  constantly  residing.  After  the  students,  have  made 
some  progress  here  they  are  admitted  to  the  Inns  of  Court.  Ck 
these  there  are  four,  in  the  least  frequented  of  which  there 
about  tv/p  hundred  students.  The  discipline  is  excellent,  and 
the  mpde  of  study  well  adapted  for  proficiency."  This  system 
had  probably  existed  ior  two  centuries  before  Fort«acue  wrote, 
and  coDtianed  to  be  enforced  down  to  the  time  of  Sir  Thomas 
More  (1498),  of  Chief  Justice  Dyer  (1537)  aiid  of'Sir  Edward 
Cokfe  (i57j).  By  the  time  of  Sir.ljdatthew  Hale  (1629)  the 
cust^im  for  law  students  to  be  first  entered  to  an  Inn  of  Chancery 
before  bei^  admitted  to  an  Inn  of  Court  had  become  obsolete, 
aod  thenceforth  the  Inns  of  Chancery  ^av«  been  abandoned  to 
the  a'ttomeys.  Stow  in  his  Survey  succinctly  points  out  the 
course  of  raadiug  enforced  at  the  end  of  the  t6tb  century.  ■  He 
says  that  the  Inns  of  Court  were  r^lenished  partly  by  students 
coming  fioin  the  Inns  of  ChancWy,  Who' went  thithei  fr6m  the 
universities  and  sometimes  immediately  from  grammar  schools; 
and,  having  spent  some  time  in  studying  the  first  elements 
of  the  lew,  and  having  performed  the  cacerdses  called  ''  belts,'' 
"  moots  "  and  "  puttingof  cases,"  they  proceeded  to  be  admitted 
to,  and  become  students  in,  one  of  the  Inns  of  Court.  Here 
continuing  for  the  ^>ace  o{  seven  >  years  or  thereabouts,  they 
frequented  readings  and  otlier  learned  -  ezercases.  Whereby, 
growing  ripe  in  the  knowledge  of  the  laws,  they  were,  by  the 
general  consent  either  of  the  benchers  or  of  the  readera,  called 
to  the  degree  gf  barrister,  and  so  enabled  to  practise  in  chambers 
a!ad  at  the  bax.  This  ami^  provision  for  legal  study  continued 
with  more  or  legs  vigour  dowS  to  nearly  the  commencement 
of  the 'iStli  century.  A  languor  amilar  to'tiat, which  affected 
the  church  and  the  universities  then  gradually  superyaned,  anti) 
the  fulfilment  of  the  merest  forms  sufficed  to  confer  the  d^nity 
of  advocateand  pleader,  litis  was  maintained  until  about  1845, 
when  steps  were  taken  for  revjyiilg  and  extending  fhe  ancient 
discipliae  and  .course  oi  study,  briiiging  them  into  hannooy 
with  modem  ideas  and  reqoirements. 

'  T^fees  payable  vary  slightly  -at  the  different  inns,  but  average 
about  £150.  This  sum  covers  aU  expenses  from  admission  to  an 
inn  to  the  call  at  the  bar,  but  the  addition  of  tutorial  and  other 
aepenaes  may  augment  the  cost  of  a  barrister's  legal  education 
to  £400  or  iSdo.  The  period  bf  study  prior  to  call  must  not  ^* 
less  than  twelve  terms,  equivalent  to  about  thteeyears.  Solicitors, 
however,  piay  "be  called  without  J(«eping  any  terms  if  they  Jiave 
been  in  practice  for  not  fewer  ihaa  five  consecutive  years.    -  - 

It  has  been  seen  that  the  stndits'  pursued  in  ancient '  times' 
Were  conducted  by  means  of  "  readings,"  *  moots  "  add  "  bolts," 
The  readings  were  deemed  of  vital  importance,  and  were  deh'vered 
in  the  balls  with  mjich  ceremony;  tbey  were ' frequently  regardetl 
«  ^utbofitFes  and  cit^d  fis  such  at  Westminster  in  arguitient. 
Some  statute  or  section  of  a  statute  was  selected  for  analysis  and 
explanation,  and'  its  relation  to  the  common  law  poiiited  out. 
Many  of  these  readings,  dating  back  to  Edwafd'  I^,  are  extant, 
and  well  illiiatrate  the  hnportanwof  the  subjects  attd  the 
exhaustive  and  learned  manner  .in  which ,  f  hey  weft  treated, 
The  fapction  of ,"  reader  .".  involve^  tht;  holder  in  veiy  .weighty 


etcpeAses,  chiefly  by  reason-of  die  profuse  hospitality  diqxsisad'^ 
a'  constant  and  'splendid  tbble  being  kept  during-  the  three  wedts 
and  thiieo  days  over  which  the  headings  extended,  to  whioht  were 
invited  the  no^ty,  judges,  biahc^s,  the  o&cixs  of  state  aod 
sometimes  the  kii^  himself.  In  16S8  the  readers  were  paid 
£aoo  for  their  reading,  but  by  that  time  the  ofEce  had  become  a 
.sinecure;  In  the  pKoatt  day  the  leadership  is  purely  honorary 
and  without  duties.  The  privilege  formerly  assumed  by  the 
reader  of  calling  to  the  bar  was  taken  away  in  1664  by  an  order 
of  the  lord  chancellor  and  the  judges.  Moots  were  exercises  dit 
the  nature  of  formal  arguments  on  points  of  law  mised  by  the 
students  and  conducted  under  the  supervision  of  a  bencher  and 
two  barrlMets  sitting  as  judges  in  the  balls  of  the  Inna,  BoUt 
were  of  an  analogous  character,  though  deemed  inferior  to  moots. 
In  the  early  history  of  the  inns  discrimination  was  exercised 
in  regard  to  the  social  status  of  caikdidates  for  admission  to  Lheu. 
Sir  John  Feite,  a  Ymter  of  the  16th  century,  referred  to  by 
Dugdale,  states  that  notte  were  admitted  into  the  houses  of  court 
except  they  were  gentlemen  of  blood.  So  also  Pliny,  writing  jn 
the  lat  century  of  the  Christian  era (i^^fers,  ii.  14) ,  sajt^  that  before 
his  day  young  men  even  of  the  hi^iest  famines  of  Rome  were 
not  admitted  to  practice  except  upon  the  introduction  of  some 
man  of  consular  rank.  But  he  goes  on  to  add  that  aH  barriers 
were  then  broken  down,  everything  being  open  to  everybody-r 
a  remark  applicable  to  the  bar  of  England  and  elsewhere  in  the 
present  day.  It  may  here  be  noted  that  no  dignity  or  title 
confers  any  rank  at  the.  bar.  A  privy  councillor,  a.  peer's  son, 
a  baronet,  the  speaks  of  the  House  cit  Commons  or  a  knight— 1 
all  rank  at  the  bar  merely  according  to  their  legal  precedence: 
Formerly  orders  were  frequently  issued  both  by  the  benchers  and 
by  the  crown  on  the  subject  of  the  dress,  manners,  morals  and 
religious  obsecvances  of  students  and  members.  Although 
some  semblance  of  a  collegiate  discipline  is  still  maint^ed, 
this  is  restricted  to  the  dining  in  hall,  where  many  ancient 
usages  survive,  aod  to  the  closing  of  the  gates  of  the  inns  at  night. 
Each  inn  maintains  a  chapel,  with  the  aocompaniment  of 
preachers  and  other  clergy,  the  services  being  those  of  the 
Church  of  England.  The  Inner  and  the  Middle  Temple  have 
joint  use  of  the  Temple  church.  The  office  of  preacher  is  usually 
filled  by  an  ecdesiaatic  chosen  by  the  lynchers.  The  priscupdJ 
ecclesiastic  of  the  Temple  church  is,  however,  constituted  by 
letters  patent  hy  the  croWn  without  episcopal  institution  or 
induction,  enjoying,  nevertheless,  no  authority  independently 
oi  the  bencherst  He  bears  cfae  title  of  Master  of  the  Tem|>le.  . 
It  has  already  been  stated,  <m  the  authority  of  Fortescije; 
that  the  students  of  the  Inns  of  Court  learned  to  dance,  sing  and 
play  instrumental  music;  and  those  accomplishments:  found 
Qxpret»ion  in  the  "  masques  "  and  "  revels  "  for  which  the 
societies  formerly  distinguished  themselves,  especially  the  Inner 
Temple  and  Gray's  Inn.  These  entertaihments  were  of  great 
antiquity  and  much  magnificence,  involving  very  bonsiderable 
expense,  Evelyn  (ZMory)  speaks  of  the  revels  at  the  Middle 
Temple  as  ah  old  and  riotous  custom,  having  relation  neither 
to  virtue  nor  fo  policy.  ,  The  last  revel  appears  to  have  been 
held  at  the  loner  Temple  in  1734,  to  mark  the  occasion  of  the 
elevation  of  Lord  Chancellor  Talbot  to  the  woolsack.  The  plays 
and  masques  performed  were  sometimes  repeated' elsewhere. 
than  in  the  hall  of  [he  inn,  especially  before  the  sovereign  at 
court.  A  master  of  the  revels  was  appointed,  commonly  deajg- 
oated  Lord  ot  Misrule.  Tbert  is  abundant  inforraatlon  as  to  the 
scope  and  nature  of  these'  entertainments:  one  of  the  festr^^ 
is  minutely  described  by  Gerard  Leigh  in  his  Accedence  ofA'rmorie^ 
i6t2;  and  a  tradition  ascribes  the  first  performance  of  Hj^t 
apeare's  Twelfth  Night  to  a  revel  held  in  the  Middle  Tetiqile'hall 
in  February  i6ot^'  TheTwfepitality  of  the  inns liow  finds  exprfes- 
sion  mainly  in  the  "  Grand  Day,"  held  opce  in  each  of  the  four 
terms,  when  it  is  customary  for  the  judg^.and  other  djstingudshed, 
visitors  to  dine  with  the  benchers  (who  sit  apar^t  inom  the 
barristers' and  studentS'On  a  d^  in  some  state),  and  ";Readers^ 
Feast/'  on  both  w?iich  occasions  extra  commons  and  wine. are 
served  to  the  members  attending.  But  the  ((Id  customs,  also 
found  some  renewal  in  the  shape  oi  balls,.caneerts,  .gfkrdeA-pMtiM 
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and  othd  entertainmeiita.  In  1887  tfaere  was  a  revival  (the 
fiist  at&a  the  17th  century)  of  the  Maiqueof  Flowers  at  both 
the  Inner  Temple  and  Gray's  Inn,  The  Royal  Horticultuial 
Society's  annual  exhibition  of  Sowers  and  fruit  is  held  in  May  in 
the  Temple  Gardens.  Plays  are  also  occasionally  performed  in 
the  Temple,  Robert  fiiowning's  Sordello  being  acted  in  1903 
by  a  company  of  amateurs,  most  of  whom  were  either  members 
of  the  bar  or  connected  with  the  legal  profession. 
■  The  Inner  and  the  Middle  Temple,  so  far  as  their  history  can  be 
traced,  have  always  been  separate  societies.  Forteacue,  writing 
between  1461  and  1^70,  makes  no  allusion  to  a  previous  junction  oT 
the  two  inns.  Dugoale  (1671}  speaks  of  the  Temple  as  liaving  been 
one  society,  and  states  that  the  atudetits  bo  increased  in  number 
that  at  length  they  divided,  becoming  the  Inner  and  Middle  Temple 
respectively.  He  does  not,  however,  pive  any  authority  for  this 
statement,  or  fumiah  the  date  of  the  division.  The  first  trustworthy 
mention  of  the  Temple  as  an  inn  of  court  is  found  in  the  FasUm 
Lttten,  where,  under  date  November  1440,  the  Inner  Temple  is 
irpok^  of  as  a  college,  as  is  also  subsequently  the  Middle  Temple. 
The  Temple  had  been  the  seat  in  Eneland  of  the  Knights  Templars, 
on  whose  suppression  in  1313  it  passed  with  other  of  their  possessions 
to  the  crown,  and  after  an  interval  of  some  years  to  the  Kniehts 
Ho^tallersof  St  Johnofjerusalera,  who  in  the  reign  of  Edward  III. 
demised  the  mansion  and  its  surroundii^  to  oertain  professors  <A 
the  common  law  who  came  from  Thavie  s  Inn.  Notwithstanding 
the  destruction  of  the  muniments  of  the  Temple  by  fire  or  by  popular 
commotion,  sufficient  testimony  is  attainable  to  show  that  in  the 
rc^na  of  Edward  III.  and  Richard  11.  the  Temple  had  become  the 
rendence  (A  the  Itsal  communities  which  have  since  maintained 
there  a  permanent  footing.  The  two  societies  continued  as  tenants 
to  the  Knights  Hospitallers  of  St  John  until  the  dissolution  oE  the 
order  in  I53<);  they  then  became  the  lessees  of  the  crown,  and  so 
remained  until  1609,  when  James  I.  made  a  giant  by  tetters  patent  of 
the  premises  in  perpetuity  to  the  benchers  of  the  respective  societies 
on  a  yearly  payment  by  each  of  £10,  a  payment  boi^t  up  io  the 
reien  of  Charles  11.  In  this  grant  the  two  inns  are  described  as 
"  the  Inner  and  the  Middle  Temple  or  New  Temple,"  and  as  "  being 
two  out  of  those  four  colleges  the  most  famous  of  all  Europe  "  for 
the  study  of  the  law.  Exceptii^  the  church,  nothing  remains  <rf  the 
edifices  beloxujng  to  the  Knights  Templars,  the  present  buildings 
having  been  almost  wholly  erected  since  the  reign  of  Queen  Elizabeth 
or  since  the  Great  Fire,  in  which  the  major  part  of  the  Inner  Temple 
perished.  The  church  has  been  in  the  joint  occupation  of  the  Inner 
and  Middle  Temple  from  time  immemorial — the  forrner  taking  the 
southern  and  the  latter  the  northern  half.  The  round  portion  of 
the  church  was  consecrated  in  1185,  the  nave  or  choir  in  1240. 
It  is  the  latest  and  most  complete  of  the  four  remaininc;  round 
chnrcbes  in  England,  and  is  built  on  the  plan  of  the  church  of  the 
Holy  Sepulchre  at  Jerusalem.  Narrowly  escaping  the  ravages  <A 
the  fire  of  1666,  this  beautiful  building  is  one  of  the  most  perfect 
specimens  of  early  Gothic  architecture  in  England.  In  former 
times  the  lawyers  awaited  thdr  clients  for  consultation  in  the  Round 
Cbnrtji,  as  similarly  the  serjeants-at-Lawwere  accustomed  to  resort 
to  St  Pauli's  Cathedral,  where  each  serjeant  had  a  pillar  assigned  him. 
The  Inner  Temple,  comprehending  a  ball,  oarliameat  chamber, 
library  and  other  buildings,  occupies  the  site  01  the  ancient  mansion 
of  the  Knights  Templars,  built  about  the  year  1340,  and  has  from 
tiine  to  time  been  more  or  leas  rebuilt  and  enended,  the  present 
handtonie  lai^e  of  buildings,  including  a  new  dining  ball,  being 
completed  in  1870.  The  library  owes  its  existence  to  William 
Petyt,  keeper  of  the  Tower  Records  In  the  time  of  Queen  Anne,  who 
was  also  a  benefactor  to  the  library  of  the  Middle  Temple.     The 

Eest  addition  by  gift  was  made  t^  the  Baron  F.  Maseres  in  1835. 
lumber  of  volumes  now  in  the  library  is  37,000.  Of  the  Inns  of 
.eery  belonging  to  the  Inner  Temple  Clifford'i  Inn  was  anciently 
the  town  residence  of  the  Barons  Clifford,  and  was  demised  in  1545 
to  a  body  of  students  of  the  law.  It  was  the  most  important  of  the 
Inns  of  Chancery,  and  numbered  among  its  members  Coke  and 
Selden.  At  its  dinners  a  table  was  specially  set  aside  for  the 
"  Kentish  Mess,"  thoueb  it  is  not  clear  what  connexion  there  was 
between  the  Inn  and  the  county  of  Kent.  It  was  governed  by  a 
principal  and  twelve  rulers.  Clement's  Inn  was  an  Inn  of  Chancerv 
before  the  re^  of  Edward  IV.,  taking  its  name  from  the  parisb 
church  of  St  ClemNit  Danes,  to  which  it  bad  formerly  bdonged. 
Clement's  Inn  was  the  inn  of  Shakespeare's  Master  Shallow,  and  was 
the  Sh«>heid'8  Inn  of  Thackeray's  Pendennis.  The  buildings  of 
OifFord's  Inn  survive  (1910),  but  of  Clement's  Inn  there  are  left  but 
a  few  fragments. 

lite  Middle  TtmpU  poasesses  in  iu  hall  one  of  the  most  stately 
ei  existing  Elizabethan  buildings.  Commenced  in  1562,  under 
the  auspices  of  Edmund  Plowden,  then  treasurer,  it  was  not  com- 
pleted until  1573,  the  richly  carved  screen  at  the  east  end  in  the  style 
of  the  Renaissance  being  put  up  in  1575.  The  belief  that  the  screen 
was  constructed  of  timber  taken  from  shine  of  the  Spanish  Armada 
(1586)  is  baseless.  The  ball,  which  has  been  preserved  unaltered, 
has  been  the  scene  of  numerous  historic  incidents,  notably  the  enter- 
tainments given  within  its  walls  to  rn^l  and  other  personages  from 
Queen  Elizabeth  downwards.    The  Ubrary,  which  contains  about 


36,000  volumes,  dates  from  1641,  when  Robert  Ashley,  a  member 
of  the  society,  bequeathed  his  collection  of  books  in  at!  classes  of 
literature  to  the  inn,  together  with  a  large  sum  of  money;  other 
benefactors  were  Ashmole  (the  antiquary),  William  Petyt  (a  bene- 
factor of  the  Inner  Temple)  and  Lord  Stowell.  Frami7ii  toi6a6the 
libmry  was  gready  neglected ;  and  many  of  the  most  scarce  and  valu- 
able books  were  lost.  Thepresent  handsome  library  building,  which 
stands  apart  from  the  half,  was  completed  In  1861,  the  prince  of 
Wales  (afterwards  Edward  VII.)  attending  the  inauguration  ceie- 
monv  on  October  3iat  of  that  year,  and  Decoming  a  member  and 
beotuier  erf  the  society  on  the  occasion.  He  afterwards  held  the  office 
of  treasurer  (iSSa^.  The  MSS.  in  the  collection  are  few  and  of  no 
special  value.  In  civH,  canon  and  international  law,  as  also  in  divinity 
and  ecclesiastical  history,  the  library  is  very  rich;  it  contains  also 
some  curious  works  (Mt  witchcraft  and  demonology.  There  was  but 
one  Inn  of  Chancery  connected  with  the  Middle  T^nple,  that  <rf 
New  Inn,  which,  according  to  Dugdale,  was  formed  by  a  society  of 
students  previously  settled  at  St  George's  Inn,  situated  near  St 
Sepulchre  s  Church  without  Newgate;  but  the  date  of  this  transfer 
is  not  known.     The  buildii^s  have  now  been  pulled  down. 

Linain'tlnn  stands  on  the  site  partly  of  an  epiacopal  palace  erected 
in  the  time  of  Henry  III.  by  Ralph  Nevill,  bishop  of  Chichester 
and  chancellor  of  England,  and  partly  of  a  religious  house,  called 
Black  Friars  House,  in  Holbom.  In  the  reign  of  Edward  II.,  Henry 
Lacy,  eari  of  Lincoln,  possessed  the  place,  which  from  him  acquired 
the  name  of  Lincoln's  Inn,  probably  oecomiog  an  Ion  of  Court  soon 
after  his  death  (in  1310),  though  of  its  existence  as  a  place  of  leiral 
study  there  is  httle  authentic  record  until  the  time  of  Henry  Vl. 
(143d),  to  which  date  the  existing  muniments  reach  back.  The  fee 
simple  of  the  inn  would  appear  to  hare  remained  vested  in  the  see 
ci  Chichester;  and  it  was  not  until  isSothat  the  society  which  for 
centuries  had  occupied  the  inn  as  tenants  acquired  the  absolute 
ownership  of  it.  Tlie  old  ball,  built  about  1506,  still  remains,  but 
has  given  place  to  a  modem  structure  designed  by  Philip  Hardwick, 
R.A.,  wbich,  along  with  the  buildings  containii^  the  llbiaiy,  was 
completed  is  1645,  Queen  Victtsia  attending  tbe  insHguratioo 
ceremoi^  (October  13).    Thechapd,  built  after  tbe  designs  of  laigo 

Jones,  was  consecrated  in  1623.  The  library — as  a  collection  of 
iw  books  the  most  complete  in  the  country — owes  its  foundation 
to  a  bequest  of  John  Nethersale,aniemberof  thesociety,  in  1497, 
and  is  tbe  oldest  of  tbe  existing  bbcafies  in  Loadoo.  Vanons  entries 
in  the  records  of  the  inn  relate  to  ttte  library,  and  notably  in  1608, 
when  an  effort  was  made  to  extend  the  collection,  and  the  first 
appointment  of  a  master  <A  the  library  (an  office  now  held  in  annual 
rotation  by  each  bencher)  was  made.  The  library  has  been  much 
enriched  ay  donations  and  by  the  acquisition  fay  purchase  of  collec- 
tions of  books  on  special  subjects.  It  includes  also  an  extensive 
and  valuable  series  of  MSS.,  the  whole  comprehending  jo,ooo 
volumes.  The  prince  of  Wales  (George  V.),  a  bencher  of  the  society, 
filled  the  office  of  treasure  in  1904.  The  Inns  of  Chancery  affiliated 
to  Lincoln's  Inn  were  Thavie  s  Inn  and  Fumival's  Inn.  TkaoUi's 
/nftwasaresidenceofstudentsof  the  law  in  the  time  of  Edward  III., 
and  is  mentioned  by  Fortescue  as  having  been  one  of  the  leaser 
houses  of  Lincoln's  Inn  for  some  centuries.  It  thus  continued  down 
to  1769,  when  the  inn  was  sold  by  tbe  benchers,  and  thenceforth  it 
ceased  to  have  aoy  character  as  a  place  of  legal  educatknL  PumiMil's 
Inn  became  the  resort  of  students  about  the  year  1406,  and  was  pur- 
chased by  the  society  of  Lincoln's  Inn  in  1547.  It  was  governed 
by  a  principal  and  twelve  antients.  In  1617  the  Inn  was  rebuilt, 
but  from  that  date  it  ceased  to  exist  as  a  leg^  community  and  is  now 
denK^shed. 

The  exact  date  of  Gray't  Inn  becoming  the  residence  <A  lawyers  ia 
not  known,  though  it  was  so  occupied  Before  the  year  1370.  The 
inn  stands  upon  the  ^te  of  the  manor  of  PorWoole,  betonging  is 
ancient  times  to  the  dean  and  chapter  of  St  Paul  s,  but  subsequently 
tbe  property  of  the  family  of  Grey  de  U^ltan  and  eventually  (rf  the 
crown,  from  which  a  eiant  of  the  mancu'  or  inn  was  obtained,  many 
years  since  discharged  from  any  rent  or  payment.  The  hall  of  th* 
inn  is  of  handsome  design,  simflar  to  the  Middle  Temple  hall  in  its 
general  character  and  arrangements,  and  was  completed  about  the 
year  1560.  Tbe  chapel,  of  much  earlier  date  than  the  haU,  has, 
notwithstandiufj  its  antiquity,  little  to  recommend  it  to  notice,  beiiw 
small  and  insignificant,  and  lacking  architectural  features  of  any  kino. 
The  library,  including  about  13,000  volumes,  contains  a  small  but 
important  collection  <rf  MSS.  and  missals,  and  also  some  valuable 
works  on  divinity.  Little  is  known  of  the  origin  or  early  history  of 
Uie  library,  though  mention  is  incidentallymade  of  it  in  the  society's 
records  in  the  i6thand  17th  centuries.  The  gardens,  laid  out  about 
i597i  >t  is  believed  under  the  auspices  of  the  lord  chancellor  Bacon, 
at  that  time  treasurer  of  the  society,  continue  to  this  day  as  then 
planned,  though  with  some  curtailment  owing  to  the  erection  of 
additional  buildings.  Among  many  curious  customs  maintained  is 
this  inn  is  that  of  drinking  a  toast  on  grand  days  "  to  the  glorious, 
pious  and  immortal  memory  of  Queen  Elizabeth."  Of  the  special 
circumstances  originating  this  display  of  loyalty  there  is  no  record. 
The  Inns  of  Chancery  connected  with  Gray's  Inn  are  Staple  and 
Barnard's  Inns,    SlapU  Inn  was  an  Inn  of  Chanceri;  in  "•-  '-'— 


attending  a  moot  in  Febniuy  1634.  ^Hie  Inn,  wil 
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picturesque  Elizabethan  front,  faces  Holbom.  It  was  sold  by  the 
antientsin  1884  for  j68,000.  It  bin  a  very  good  state  of  preservation, 
and  it  is  the  intention  of  the  purchasers,  the  Prudential  ABsura.nce 
Company,  to  preserve  it  as  a  memorial  ijt  vani^ing  l/>Ddoo.  Bar- 
mard  3  /nn,  anciently  designated  Mackworth  Inn,  was  an  Inn  d 
Chancery  in  the  reign  of  Henry  VI.  It  was  beaucatbed  by  him  to 
the  dean  and  chapter  of  Lincoln.  It  is  now  tiie  property  of  the 
Mercer's  Company  and  is  used  as  a  school. 

The  King's  Iktu,  Dublin,  the  legal  school  in  Ireland,  corre^Mnds 
closely  to  the  English  Innsof  Court,  and  is  in  many  reelects  in  unison 
with  them  in  its  regulations  with  regard  to  the  admisaioD  of  students 
into  the  society,  and  to  the  degree  of  barrister-at-Iaw,  as  also  in  the 
scope  of  the  examinations  enforced.  Formerly  it  was  necessary  to 
keepanumberof  terms  atone  of  the  Inns  in  London — the  stipulation 
dating  as  far  bacit  as  1542  {33  Henry  VIIl.  c.  3)-  Down  to  1866  the 
course  of  education  pursued  at  the  King's  Inns  differed  from  the 
English  Inns  of  Court  in  that  candidates  for  admission  to  the  legal 
profession  as  attorneys  and  solicitors  carried  on  their  studies  with 
those  studying  for  the  higher  grade  of  the  bar  in  the  same  building 
under  a  proKssor  specially  appointed  for  this  purpose, — herein 
following  the  usage  anciently  prevailing  in  the  Inns  of  Chancery  in 
Loudon.  This  arrangement  was  put  an  end  to  by  the  Attorneys 
and  Solicitors  Act  (Ireland^  1866.  TheoriginoftheKing's  Inns  may 
be  traced  to  the  reign  of  Edward  I.,  when  a  l^al  society  designated 
Collett's  Inn  was  established  without  the  walls  <A  the  city;  it  was 
destroyed  by  an  insurrectionary  band.  In  the  reign  of  Edward  III. 
Sir  Robert  Preston,  chief  baron  of  the  exchequer,  gave  up  his  resi- 
dence within  the  city  to  the  legal  body,  which  then  took  the  name 
of  Preston's  Inn.  In  1543  the  land  and  buildings  known  as  Preston's 
Inn  were  restored  to  the  family  of  the  original  donor,  and  in  the  same 
year  Henry  VIII.  granted  the  monastery  of  Friars  Preachers  for  the 
use  of  the  professors  of  the  law  in  Ireland.  The  legal  body  removed 
to  the  new  site,  and  thenceforward  were  known  by  the  name  of  the 
King's  Inns,  Possession  of  this  property  having  been  resumed  by 
the  government  in  174a,  and  the  present  Four  Courtserected  thereon, 
a  plot  of  ground  at  the  top  of  Henrietta  Street  was  purchased  by 
the  Mciety,  and  the  existii^  hall  built  in  the  year  iSoo.  The  library, 
numbering  over  50,000  volumes,  with  a  few  MS5.,  is  housed  in  build- 
ings specially  provided  in  the  year  1831,  and  is  open,  not  only  to 
the  members  of  the  society,  but  also,  to  straagers.  The  collection 
comprises  all  kinds  of  literature.  It  is  based  priscipally  upon  a 
purchase  made  in  178^  of  the  large  and  valuable  library  of  Mr  Justice 
Robinson,  and  is  maint^ned  chiefly  by  an  annual  payment  made 
from  the  Consolidated  Fund  to  the  society  in  lieu  of  the  right  to 
receive  copyright  works  which  was  conferrad  by  an  Act  of  1801,  but 
abrogated  in  1836. 

In  discipline  and  professional  etiquette  the  members  of  the  bar 
in  Ireland  differ  little  from  their  English  brethren.  The  same  style  of 
costume  is  enforced,  the  same  gradations  ttf  rank — attorney-general, 
solicitor-general,  king's  counsel  and  ordinary  bairistera — being  found. 
There  are  also  serjeants-at-law  limited,  however,  to  three  in  number, 
and  designated  1st,  and  and  3rd  aerjeant.  The  King's  Inns  do  not 
provide  chambers  for  business  purposes;  there  is  consequently  no 
aggregation  of  counsel  in  certain  localities,  as  is  the  case  m  London 
in  the  Inns  of  Court  and  their  immediate  vicinity. 

The  corporation  known  as  the  Faculty  of  Adsocaiet  in  Edinburgh 
corresponds  with  the  Inns  of  Court  in  London  and  the  Kill's  Inns 
in  Dublin  (see  Advocates,  Faculty  of). 

Authorities.^ — Fortescue,  De  taudifnts  legam  AngKae,  by  A. 
Amos  (i8S5h  Dugdale,  Origiius  juridicaks  (and  ed,,  1671); 
History  and  A,nliguUiei  of  the  Ftmr  Inns  oj  Court,  Sfc.  (1780,  and  ed. J; 
Foss,  Judges  of  England  (1848-1864,  9  vols.);  Herbert,  Antiquities 
of  the  Inns  of  Court  (1804);  Pearce,  History  of  the  Inns  of  Court 
n848);  Report  of  the  Commissioners  appointed  to  inquire  into  the 
Inns  of  Court  and  Chancery,  i8S5;  Ball,  Student's  Guide  to  the  Bar 
(187S);  Stow,  Survey  of  London  and  WestminsUr,  by  Strype  (1754- 
1755) ;  Nicholsj  Progresses  of  Eiiiabetk  and  James  I. ;  Lane,  Student's 
Gutde  through  Lincoln's  Inn  (anded.,  i8o5):Spilsbury,  Li?u;oin'j/nn, 
mith  an  Account  of  the  Library  (and  ed.,  1873) ;  Douthwaite,  Notes 
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.{1872);  Law  Magazine,  1859-1860;  Quarterly  ReiAfw,  October, 
1871;  Cowel,  Law  DicltJinary  (1727);  Duhigg,  History  of  the  King's 
Inns  Hi  Irdand  (1806);  Mackay,  Practice  of  the  Court  of  Session 
{1S79);  BeDot.  The  Inner  and  Middie  Tempie  (1903);  Inderwick, 
The  Kint's  Peace  (1855) ;  Fletcher,  The  Pension  Book  of  Gray's  Inn 
(1901);  Loftie,  The  Inns  of  Court  (1895);  Hope,  Chronicles  of  an 
Old  Inn  {.Gray's  Inn)  (1887);  A  Calendar  of  the  Inner  Temple 
Records  (ed.  F.  A.  Inderwick,  3  vols.).  (J.  C.  W.) 

IHHUENOO  (Latin  for  "  by  nodding,"  from  iMHuere,  to  indicate 
by  nodding),  an  insinuation,  suggestion,  in  prima,  fade  innocent 
words,  of  something  defamatory  or  disparaging  of  a  person. 
The  word  appears  in  legal  documents  in  Medieval  Latin,  to 
explain,  in  parenthesis,  that  to  which  a  preceding  word  refers; 
thusj  "  he,  innuendo,  the  plaintiff,  is  a  thief."  The  word  b  still 
found  in  pleadings  in  actions  for  libel  and  slander.  The  innuendo, 
in  the  plaintiff's  statement  of  claim,  is  an  averment  that  words 


written  or  spoken  by  the  d^endaot,  thougii  piimA  fade  ncJt 
actionable,  have,  in  fact,  a  defamatory  meaning,  which  is 
Bpecific^y  set  out  (see  Libel  ahd  Slandex). 

INOUTB,  KAORD,  Mahqoess  (1835-  ),  Japanese  states- 
man, was  bom  in  1835,  a  samurai  of  the  ChOshfl  fief.  He  was 
a  bosom  friend  of  his  fellow-danaman  Prince  Ito,  and  the  tito 
youths  visited  England  in  1S63,  serving  as  common  sailois 
during  the  voyage.  At  that  time  all  travel  abroad  was  forbidden 
on  pain  of  death,  but  the  veto  did  not  jH-ove  deterrent  in  the 
lace  of  a  rapidly  growing  conviction  that,  as  a  matter  of  self- 
protection,  Japan  must  assimilate  the  essentials  of  Western 
civilization.  Shortly  after  the  departure  of  Inouye  and  Ito,  the 
ChOsha  fief,  having  fired  upon  foreign  vessels  passing  the  strtut 
of  Shimonoseki,  was  menaced  by  war  with  the  Yedo  goveramoit 
or  with  the  insulted  powers,  and  Inouye  and  Ito,  on  receipt  of 
this  news,  hastened  home  hoping  to  avert  the  catastrophe. 
They  repaired  to  the  British  legation  in  Yedo  and  b^ged  that 
the  allied  squadron,  then  about  to  sail  for  Shimonoeeki  to  call 
Ch&shll  to  account,  should  be  delayed  that  they  irijght  have  an 
opportunity  of  advising  the  fief  to  make  timely  submission. 
Not  only  was  this  request  complied  with,  but  a  British  frigate 
was  detailed  to  carry  the  two  men  to  Shimonoseki,  and,  pending 
her  departure,  the  British  legation  assisted  them  to  Ue  perdu. 
Their  mission  proved  futile,  however,  and  Inouye  was  subse- 
quently waylaid  by  a  party  of  conservative  samurai,  who  left 
him  covered  with  wounds.  This  experience  did  not  modify 
his  liberal  views,  and,  by  the  time  of  the  Restorarion  in  1867, 
he  had  earned  a  high  reputation  as  a  leader  of  progress  and 
an  able  statesman.  Finance  and  foreign  affairs  were  suppceed 
to  be  the  spheres  specially  suited  to  his  genius,  but  his  name 
is  not  assodated  with  any  signal  practical  success  in  either, 
though  bis  counsels  were  always  highly  valued  by  hie  sovere;ign 
and  hifi  country  ^ike.  As  minister  of  foreign  aSaua  he  conducted 
the  long  and  abortive  negotiations  for  treaty  revision  between 
ijB83  and  1886,  and  in  r88s  he  was  raised  to  the  peerage  With 
the  title  of  count,  being  one  of  the  first  group  of  Meiji  statesmen 
whose  SKVices  were  thus  rewarded.  Prior  to  his  permanent 
rerirement  from  office  in  1898,  he  held  the  portfolios  of  foreign 
affairs,  finance,  home  affairs,  and  agriculture  and  commerce, 
and  throughout  the  war  with  Russia  he  attended  all  important 
state  councils,  by  order  of  the  emperor,  being  also  ^ledally 
designated  adviser  to  the  minister  of  finance.  In  1907  he  was 
raised  to  the  rank  of  marquess.  His  name  will  go  down  in  his 
country's  history  aa  one  of  the  five  iieiji  statesmen,  namely. 
Princes  Ito  and  Yamagata,  Marquesses  Inouye  and  Matsukata 
and  Count  Okuma. 

INOWRAZLAW,  the  Polish  form  of  the  German  Jung-Breslau, 
by  which  the  place  was  formerly  known,  a  town  in  the  Prussian 
province  cA  Posen,  situated  on  an  eminence  in  the  most  feriile 
part  of  the  province,  21  m.  S.W,  of  Thorn.  Pop.  (rgoo)  26,141, 
Iron-founding,  the  manufacture  of  machinery  and  chemicals,  and 
an  active  trade  in  cattle  and  country  produce  are  carried  on.  In 
the  vicinity  are  important  salt  works  and  a  sulphur  mine,  and 
3incei876abrinebathhasbeen  within  the  towji.  Inowrazlawis 
mentioned  as  early  as  1185,  and  in  1772  it  passed  to  Prussia. 

INQUEST  (O.  Fr.  enquesle,  modem  enqutie,  from  tAt.inquisituiK, 
imimrere,  to  inquire),  an  inquiry,  paxticularly  a  formal  legal 
inquiry  into  facts.  The  word  is  now  chiefly  confined  to  the 
inquiry  held  by  a  coroner  and  jury  into  the  caTises  of  certain 
deaths,  in  matters  of  treasure  trove,  and,  in  the  dty  of  London, 
in  cases  of  fires  (see  Coroner).  Formerly  the  term  was  applied 
to  many  formal  and  official  inquiries  for  fixing  prices,  &c. 

INQUISITION,  THE  (Lat.  inquisitio,  an  inquiry),  the  name 
given  to  the  ecdesiastical  jurisdicti<»i  dealing  both  in  the  middle 
ages  and  in  modem  times  with  the  detection  and  n^^j. 
punishment  of  heretics  and  all  persons  guilty  of  any  maai  0/ 
offence  against  Cathohc  orthodoxy.  It  is  incorrect  hamy 
to  say  that  the  Inquisition  made  its  appearance  '"  *'" 
m  the  13th  century  complete  in  all  its  principles  and  5f^^ 
organs.  It  was  the  result  of,  or  rather  one  step  in,  «"**»■ 
a  process  of  evolution,  the  beginnings  of  which  are  to 
be  traced  back  to  the  origins  of  Christianity.    St  Paul  (i  Thb. 
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i,  lo)  "  AtUvKToA  unto  Satin "  Hymenuiu  and  Alexander, 
"  Ihat  thoy  mJKht  tcftrn  nol  to  blupheme."  The  penalty  of 
drnlh  by  mtinlnK  Infllrtcrl  by  the  book  of  Deuteronomy  upon 
th()M  who  HtHrloil  the  true  faith  (Deut.  lilS.  0-9,  xvlt.  i-t)  is 
thuN  TDilured  [o  a  purely  ipirliual  excotnmunication.  During 
(h«  firit  three  icnturlci  of  the  Church  there  it  no  tr&ce  of  any 
IMTMHUtlnn,  anil  the  earlier  Fathers,  otpecielly  Origen  and 
LnrlantluR,  reject  the  idea  of  (t.  ConatoDtine,  by  the  edict 
n(  Mllnn  (.^i.Oi  inaujturatorl  an  era  of  official  tolerance,  but  from 
thf  limonf  Valcnllnlan  Land Theodoslui I. onwards, lawsagoinst 
herr t  (fK  lH>tian  to  npiwar,  and  increoied  with  astonishing  regularity 
and  rapidity.  We  can  count  sixty-eight  distribut(^d  over 
Afty-twii  yrars;  heretics  are  subjected  to  exile  or  confiscation, 
itisqunllHwl  (mm  Inheriting  property,  and  even,  in  the  case 
of  a  few  groups  of  Mnnlchaeans  and  Donatists,  condemned  to 
tliinthi  hut  H  should  be  noticed  that  these  penalties  apply  only 
to  the  outward  manifntatlons  of  heresy,  and  not,  as  In  the  middle 
^^  ngps,  10  crimes  of  conscience.    Within  the  Church, 

itiJUf"  St  Optntus  nlone  {Df  sfkhmale  DonatUlarum,  lib.  lii, 
MMwK  tnp.  lit.)  approved  of  this  violent  repression  of  the 
l>t>nallNl  heresy;  St  Auipisline  only  admitted  a 
IrmftftM  stv*rit<ii,  such  as  acouTglng,  fines  or  exile,  and  at  the 
end  nf  the  4lh  century  the  condemnation  of  the  Spanish  heretic 
Prlwdllan,  who  was  put  lo  denth  In  38J  by  order  of  the  emperor 
Mniinuis.  Rsve  rise  to  a  kern  controversy.  St  Martin  of  Tours, 
81  AmbrrMe  and  St  Len  vigorously  attacked  the  Spanish  bishops 
who  hat)  nbtaitird  the  fondemnalion  of  Priscilllon.  St  John 
Ohrywmtom  considered  that  a  herrlie  should  be  deprived  of  the 
Itberly  of  speech  and  that  assemblies  organised  by  heretics 
shiHild  hr  dissolveil.  but  declnml  that  "  to  put  a  heretic  to  death 
would  be  lo  Inttoduc*  ution  earth  an  inexpiable  crime."  From 
MM*  the  fith  to  the  oth  century  the  heterodox,  with  the 
•wt*  •xtTpKonof  the  Mantehaean  sects  in  certain  places, 
*****  were  hardly  subjected  to  persecution.  They  were, 
*■"*  moreowr,  rat*  and  generally  isolated,  for  groups 
«t  •ectartea  oiib*  *«1ian  to  appear  to  any  extent  at  the 
time  of  the  earliest  Api>rBranera  of  Catharism.  However,  at 
the  eml  of  the  10th  century,  the  disciples  of  Vilgard,  a  heretic 
ot  ltN\Tnna,  werr  (le«tro>T^l  in  Italy  and  Sardinia,  according 
to  tlhber.  frfn>  H  im-ntJi^;  pn>b«bl>'  by  assimilation  to  the 
ManiohaoKDS.  IVrhaps  this  was  the  precedent  for  the  punish- 
ment of  thf  thirteen  Calhari  who  were  burnt  at  Orleans  in  loii 
by  oixler  of  Kii\g  Robert,  a  sentence  which  has  been  commonly 
qih^twl  as  the  tSrst  action  of  the  "  secular  arm  "  (or  lay  powerl 
anninsl  heresy  in  th»  Wert  during  the  iwWrfle  a^K.  Howe^-er 
that  nwy  be,  after  icji  there  werv  numerous  t«aes  of  the  exetu- 
I  i»»n  <\t  heeet ««',  rit  her  by  bttmln|t  or  stran]t(intt.  In  FWm«*.  Italy, 
(he  KntttJT*'  an<1  Knjfland.  I'p  liU  about  1100  it  is  not  quite 
Msy  to  ttelermine  what  |>ait  w»s  i«ke«  by  the  Church  and  its 
hi!^N)vi  aoii  iKxtivr*  in  this  wws  of  ew^utions.  At  CMeans 
the  p«r»t\le.  supfiortwl  by  the  t.>own.  wwe  RSpoasible  for  the 
As'^th  of  the  he»eti\T;  the  bi^orian*  gtr*  only  the  funtest  indica- 
(uM*»  y4  »wy  vbiwi  ioter»'entkwi  of  the  ckrij-,  except  perhaps  for 
(he  <-tami«*(fv*n  oJ  tWirine.  At  C«isUr  (1051-1051*  the  p»>&- 
\Te»(i»^  wvee  the  same.  At  A«i  (K'M^  the  hishi'-p'S  name 
*l^'*ATS  si'te  by  »t.te  with  lh»'«'  »>(  the  t^hee  Kwls  wh^>  ait«ckci.l 
the V'atban,  Nc.  it  J<*nw i*«r  that  it  was  n^t  he  wbo hadlheebief 
W'K-e  in  tbei>  e\w«tiR*n,  at  MiUn,  it  was  ajiaun  the  «\-il  manis- 
Irstov  «M  lh>»  tiwe  af«'"^  the  «w*  oif  :he  *n'hSsJk''p — who 
fmr  tV  b,-f«T%-*  the  ,K-*i-*  be<wt*«  the  a.Vwa:>on  ■»:  the  cross 
«-s<.b\i;h  At  Ss>w)».w»;tx«*^;bewo*vv',^TyK-;nSthe weakness 
.It  !^e  x-b-rsw  twA  «vh»T:!*|!e  .M"  tSHr  bwJvip"*  abei«v.if  to  btra 
bv-fy-j-v-j  »!  <be  stsko.  \t  w«  «K>  the  k**  who.  i-iaTS*te<l  M 
j«v-'"-.(;  Sr*  ,»y-*;!v'\  s'^.'.  bs;m  s-wssrs.  Sirr::  ;be  i!e«*:>r.*  IVtet 
^4  Bixw  ..■  ttiv'V  At  liftfje  ,5!»*'  ;S-  N^rfsT  '*'o^-  J*^*^  '-** 
^.*v»e»  ,vn*->.  rtfT»'«*  w*sw  tV  ;*■;>■"•-,'  wvee  aT:eT!';r^-:j!  w 
S— '  \t  r.-A-ic-e  .lie,;'  )Se  »^.-^^-»>^-e>  w«  less  s:-^ve«KJ. 
*■.■"  ',S-  T-s-i"  r-"'  "•*^'  V-'t^-vii  ■•'■  -VniV.  »S:S,x^  exvs  a  '.T-.tl 

K--»".-.''%'*t  "*-»-.-.x  »'v"-seTo.'?:>.vw*STSf  fc,-:  -t  ;Sr  reject 


heretics  were  burnt  after  ecclesiastical  Judgment  had  been 
pronounced  by  the  abbot  and  several  bishops.  From  1183  to 
JS06  Hugh,  bishop  ot  Auzeire,  took  upon  himself  the  discre- 
tionary power  of  exiling,  dispossessing  or  bnming  heretics, 
while  alxiot  the  same  time  WiUiam  of  the  White  Hands,  arch- 
bishop of  Reims,  in  concert  with  Philip,  count  of  Flanders, 
stamped  out  heresy  from  his  diocese  by  fire.  There  was  a 
similar  unanimity  between  the  lay  and  ccdesiaatica)  authwities 
in  the  famous  condemnation  of  the  disciples  of  Amalric  of  Bena, 
who  were  burnt  at  Paris  in  1209  by  order  of  Philip  Augustus 
titer  on  ecclesiastical  inquiry  and  judgment.  The  theory  in 
these  matters  was  at  first  oa  uncertain  as  the  practice; 
in  the  nth  century  one  bishop  only,  Theodwin  of  -^— ^ 
LifgeCd.  1075),  affirms  tlienecessityfortlie  punishment  lagrUwr 
of  heretics  by  the  secular  arm  (1050).  His  predecessor,  aiMta* 
Wazo,  bishop  of  Li£gefromro4r  to  1044,  had  expressly  #~*^ 
condemned  any  capital  punishment  and  advised  the  JJTjl^. 
bishop  of  Chalons  to  resort  to  peaceful  conversion. 
In  the  i3th  century  Peter  the  Cantor>  protested  against  the 
death  penalty,  admitting  at  the  most  imprisonment.  It  was 
imprisonment  again,  or  exile,  but  not  death,  which  the  German 
abbot  Gerboh  of  Reicbersperg  (1093-1169)  demanded  in  the 
case  of  Arnold  of  fitvscia,  and  in  dealing  with  the  heretics  of 
Cologne,  St  Bernard,  who  cannot  be  accused  of  leniracy  where 
heterodoxy  was  concerned,  recommended  padfic  refutation, 
followed  by  excommunication  or  prison,  but  never  the  death 
penalty  (see  Bernasd,  St,  of  Clairvaux).  In  the  counols,  too, 
it  is  dear  that  the  appeal  to  the  secolar  arm  was 
equally  guarded:  at  Reims  (1049)  excommunication     ^a^x* 

alone  is  decreed  against  heretics;  and  when,  as  at     .- «■ 

Toulouse  (1119)  and  the  Lsteran  council  (1139},  it 
laid  down  that  beretica,  in  addition  1 


should  be  dealt  with  per  potestaUs  exleras,  or  when,  as  at  the 
council  of  Reims  (1148),  the  secular  princes  ore  forbidden  to 
support  or  harbour  heretics,  ther«  is  never  any  suggestion  of 
capital  punishment.     But  it  must  be  noticed  that  from  the 
opening  years  of  the  rath  century  date  the  beginnings     laammm 
of  a  dedded  evolution  in  the  canon  law,  continuing  up    •/  (*• 
to  the  time  of  Injtocent  III.,  which  substituted  for    Camom 
arbitrary  dedsions   according  lo  drcumstanoes  an    ^'* 
OTgonixed  and  porticulariied  legislation,  in  which  judgmMit  was 
given  senutdum  canonkas  el  legitimas  sancfumts.     Anselm  of 
Lucca  and  the  Paiunma  attributed  to  Ivo  of  Chartres  reproduced 
word  for  word  uoder  the  rubric  De  tdieto  imperatermm  *n  dampiia- 
tionem  komtkomm,  taw  5  of  the  title  De  heretitis  of  Justinian's 
code,  which   pronounces  the  scntmce  of  death  against   the 
Manichaeans;  and  wc  should  luoember  that  the  Cathaij,  and 
in  gomal  all  boetics  in  the  West  in  the  nth  utd  lath  centoiics 
were  consdered  by  contemporary  ibeologians  as  Manicbaexns. 
Gratian  in  the  XVtreJiMii  prodaine  the  views  of  St  Augustine 
{exile  and  fines).     Certain  of  his  commentators  (2*  fan  Ca»u. 
xxiii.V  and   notaUy   Rufinus  Johannes  Tcntonicns,  and  the 
anon>-moa5  ^ossBtor  (in  Tgucdo's  Great  Summa  of     n» 
the  Decrtimm)  dcdarc  that  impcmteot  heretics  may,     Ci— JT 
or  even  sbouM,  be  puni^ied  by  de*th.     As  early  as    •tTmam, 
1163.  tbecmmcilof  Tourssnggesledtotbeecclesastical    ^^^ 
•uthorities  definite  penalties  to  be  inflicted  00  heretics,  nomdy, 
imprisooment  and  loss  of  all  their  pnqxrty.     Tvpe  Alexander 
in.,  whohadattended  tliecauncil(rfTour5<rfii63,rc-  jmiwmw 
Dewed  at  the  LatcnncDuncil(ir7Qlii>ededsi(nswlD(^  torn 
bad  already  been  made  with  regard  to  the  betenidox  '^"J**"" 
in  the  south  of  France,  and  at  Verona  in   11S4  J2L» 
Pope   Ludus   m.,    in  concert    with   the   erapena  ^t^, 
Frederick  BArbamraa,  took  still  more  severe  measures:  a^«w 
obMinste  heretics  wese  to  be  excwimuBicated,  and  »■*■** 
:bMi  handed  owr  to  the  secular  arm.  which  would  a 
irtbcl  a  suitable  penalty.    The  emperor,  on  ias  aide.  laid  them 
uT^ter   the   impnial    ban    (exile,    coufiscatioo.   dnnolitioii    of 
:bet>  hv^uses.  imfamia.  loos  of  dvfl  rights,  tf' 
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puMa  offices,  &c.).  The  usage,  then,  was  already  quite  clear; 
Thariufk  **"*  ^^^  Heath  penalty  had  not  aa  yet  been  demanded 
fffg^^^  or  inflicted.     Poasibiy  it  was  Count  Raymond  V.  of 

Toulouse,  in  wbose  territories  h«^c8  abounded, 
who  in  1 194  enacted  a  law  threatening  them  with  the 
penal^  of  death;  but  the  authenticity  of  this  act  has  been 
questioned.  It  was  more  probably  Peter  II.  of  Aragon  who 
was  the  first  to  decree,  in  1197,  the  punishment  of  death  by 
burning  against  the  heretics  who  should  not  have  left  his  kingdom 
within  a  given  time.     But  it  was  Innocent  III.  who  gave  the 

most  powerful  impetus  to  the  anti-heretical  movement 
111""        in  the  secular  world  by  his  frequent  exhortations 

(beginning  in  1198)  to  the  secular  princes  (letters  of 
March  asth,  1199,  and  September  aind,  1207).  As  a  jurist  he 
henceforward  assimilated  the  crime  of  high  treason  against  God 
to  that  of  high  treason  against  temporal  rulers,  and  admitted 
all  the  terrible  consequences  of  this  assimilation. 

It  is  therefore  incorrect  to  believe  that  the  Inquisition  arose 
out  of,  and  at  the  time  of,  the  crusade  against  the  Albigenses. 

These  executions  en  masse  certainly  created  a  definitive 

precedent  for  violent  repression,  but  there  was  still 

no  regular  organization:  the  council  of  Toulouse, 
nortgn-  held  in  November  nag  by  the  Roman  legate  after  the 
'jfJl]^       treaty  of  peace,    attempted   to   organise  one,    and 

constituted  itself  the  tribunal.  But  the  procedure  was 
still  uncertain;  in  the  north,  from  iioo  to  riaa,  at  Paris  (execu- 
tion of  the  disciples  of  Amaltic  of  Bena),  at  Strassburg,  Cambraf, 
Troyes  and  Besangon  executions  took  place,  after  trials  in  which 
the  bishops  were  the  judges,  the  exercise  of  the  seculat  power 
being  based  on  vague  phrases  in  the  decrees  of  Louis  VIII. 
(that  heretics  be  punished  animadwrsums  deln$a),  or  in  those 
of  Louis  IX.,  ordering  his  baiMis  or  barons  to  do  to  them  quod 
d^iebuttt.  The  emperor  Frederick  II.  defined  his  jurisprudence 
»..  more  cleariy;  from  1120  to  1339,  supported  by  Pope 

Honorius  ill,,  and  above  aU  by  Gregory  IX.,  he 

established  agunst  the  heretics  of  the  Empire  in 
"■  general  a  legidation  in  which  the  penalties  of  death, 

bamshment  and  confiscation  of  property  were  formulated  s6 
dearly  as  to  be  henceforth  incontestable.  Gregory  IX.  felt  his 
g———  InfluMice,  and  also  that  of  the  Donunican  Guaia, 
/Jr.  oMte*  bishop  of  Byesda,  who  had  subjected  his  episcopal 
(ft*  mom-  town  to  the  fidJ  rigour  of  the  imperial  laws.  The  pope 
"**|^  no  longer  hesitated  as  to  the  principle  or  the  degree 
*  ■  of  repression;  but  introduced  new-methods  of  inquiry 
and  judgment:  he  created  out  of  the  material  furnished 
him  by  the  men«Bcant  orders,  and  espedally  the  Dominicans, 
who  were  more  disdplined  than  the  rest  and  better  theologiaiis, 

the  monastic  inouisffion,  ■trtiich  was  mopff  elastic, 
oJcui.        more  constant  in  its  activities  and  n»ore  numerous 

than  the  inquiaition  by  legate,  and  better  disdplined 
than  the  e[dscopal  inquisition.  In  NovembA  1232  the  Dominican 
Alberic  went  round  Lombardy  with  the  title  of  Inquisilor 
kaereticae  pravitatis.  In  1131  a  similar  commission  was  given 
to  the  Dominicans  of  Friesach  and  to  the  terrible  Conrad  of 
Marburg,  whose  zeal  in  Germany  even  exceeded  the  pope's 
wifthcft.  In  1733  Gregory  IX.  addressed  a  letter  to  the  bishops 
in  the  south  of  France,  in  which  he  announced  his  intention  of 
employing  the  preaching  friars  in  future  for  the  discovery  and 
r^restion  of  heresy. 

The  inquisition  was  now  regularly  instituted,  but  its  juris- 
prudence was  elaborated  by  successive  additions  or  limitations, 

by  the  force  of  custom  and  the  detailed  prescriptions 
*^"^*"  added  by  the  papal  constitutions.  The  pope's  com- 
qaumim,     ™ssioners  "  in  the  matter  of  heresy  "  at  first  travelled 

from  place  to  place.  On  arriving  In  a  district  they 
addressed  its  inhabitants,  called  upon  them  to  confess,  if  they 
were  heretics,  or  to  denounce  those  whom  they  knew  to  be 
heretics:  a  "time  of  grace"  was  opened,  during  which  those 
who  freely  confessed  were  dispensed  from  all  penalties,  or  only 
given  a  secret  and  very  light  penance;  while  those  whose 
heresy  had  been  openly  manifested  were  exranpted  from  the 
penalties  of  death  and  perpetual  imprisonment.     But  this  time 


could  not  exceed  one  month.  After  that  began  the  inquiaitioti. 
As  soon  as  their  mission  was  at  an  end,  and  heresy  was  coniidered 
to  be  stamped  out,  the  inquisitors  left  the  country.  Later, 
inquisitorial  distticts  were  formed.  The  seat  of  the 
Inqulsitloa  in  each  district  was  the  monastery  of  f^S?*' 
the  order  (Dominican  or  Frandscan)  to  which  the  dUMett. 
inquisitors  for  that  part  belonged.  There  was  never 
any  spedal  court  or  prison:  the  murus  (prison)  was  lent  to  tlie 
Inquisitiidi  by  the  ecdesiastical  or  secular  authorities.  The 
maintenance  of  the  prisoners  and  the  duty  of  providing  the 
prison  fell  in  prisdple  upon  the  bishops  (council  of  Toulouse, 
t92g),  but  they  tried  to  evade  it.  The  kings  of  France,  and  in 
partiodar  Louis  VIII.,  granted  subsidies  to  the  xttiaqui- 
inquisitors.  For  each  district  the  inquisitors'  were  tKanmna 
chosen  by  the  provindals  of  thdr  order,  approved  tt»tr 
or  rejecteid  by  the  pope,  and  removable  by  him  only,  *2'* 
Their  discretionary  powers  wa«  absdute.  They  ^ 
conducted  their  interrogations  before  two  persona  (laymen  or 
ecderaastics)  and  only  pronounced  thdr  sentence  after  considta- 
tion  with  leading  men  in  the  district  (eommunicato  bonarmtt 
virorum  amsiiio).  This  was  the  only  protection  for  the  accuaed. 
It  was  in  vain  that  the  dvil  lawyers  tried  to  prove  that  the 
secular  authorities  had  a  ri^t  to  see  the  documents'  bearing  on 
the  case;  the  InquisitioA  always  succeeded  in  setting  aside  these 
daims.  The  share  taken-  in  the  proceedlnp  by  the  bishdps,  the 
accused  or  thdr  re[»«sent&tivet,  though  admitted  in  prindple, 
was  as  a  rule  merdy  illusory.  The  Inquisltldii  had  in  addition 
to  these  boni  viri  certain  otbu  lay  assistant  offiolafcf  its  swom 
notaries,  messengers  a»d  famlMars,  hJ)  of  whoa  wer&  dead; 
bound  toit:.  -    1        .'^  .  ■     ■■ 

Bernard  Guy  (Bemardus  Omdoi^s),'  one  «l  the  earUeatand 
most  complete  eirpooeiits  of  the  thsory  -  of '  the  InqofsitJon, 
admits  distinctly  that  in  Its  procedtne  -  »mA«  wftf  proct4un 
speciaiia.  The  procedure-  was  secret  and'  iii  the  oftft* 
highest  degree  artiitraiy,  proceediiig  ttae  sCfefiiu  et  AimU- . 
figura  jwiieii,  it3  object  bdng  to  ascertain  not  so  ***"■ 
much  particular  oSences  as  tendencies;  the  murderera  of  the 
inquisitor  Peter  Martyr*  were  tried,  not  as  assassins,  but  >i 
guilty  of  heresy  and  adversaries  of  the  Inqalsftion;  and'On  the 
other  hand,  external  acts  of  piety  aOd  verbal  piofe^ons  of.faith 
were  hdd  fA  tio  value.  Moreover  the  Inqi^tion  was  not  t^iind 
by  the  ordinary  rules  of  procedure  in  its  inquiries:  the  accused 
was  surprised  by  a  sudden  summons,  and  as  a  rule  imprisoned 
on  suspidon.  All  the  accused  were-prosiuned  to  be  g^ty,  the 
judge  being  at  the  same  time  the  accuser.  Absence  was  aatiually 
considered  as  contumacy,  and  only  increased  the  presumption 
of  guilt  by  seeming  to  admit  it.  Ilie  accused  bad  the  right  to 
demand  a  written  account  of  the  offences  attributed  tohim 
[capitvla  accusatioms),  but  the  names  of  the  witnesses  were 
withhdd  from  him  (Innocent  IV.;  bulls  Cum  wgocium  and 
Licet  sicul  aceepimui),  he  did  not  knoW  who  had  denounced  him, 
nor  what  weight  was  attached  by  the  judges  to  the  denundatioi^ 
made  against  him.  The  utmost  that  was  allowed  him  was  the 
unsatisfactory  privlle^  of  the  recusaUenes  dinmOrices,  i.e.  at 
his  first  examination  he  was  asked  for  the  names  of  any  enemies 
of  whom  he  knew,  and  the  causes  of  their  enmity.  Heretics  or 
persons  deprived  of  dvil  rights  {infantes)  were  admitted  aa 
witnesses  in  cases  of  heresy.  Women,  children  or  slaves  could 
be  witnesses  for  the  prosecution,  but  not  iar  the  defence,  and 
eases  are  even  to  he  found  in  which  the  witnesses  were  only  ten 
years  of  age.  Langhino  Ugotjni  states  that  a  witness  who  should 
retract  his  liostile  evidence  should  be  punished  for  false  witness, 
but  that  his  evidence  should  be  retained,  and  have  its  full  eEFect 
on  the  sentence.  No  witness  might  refuse  to  give  evidence, 
under  pain  of  being  considered  guilty  of  heresy.  The  prosecudon 
went  on  in  the  utmost  secrecy.  The  accused  swore  that  he 
would  tell  the  whole  truth,  and  was  bound  to  d^iounce  all  those 

'  He  was  borne.  I96l,  waga  Dominican  at  Limo«es  in  T2T9,  succes- 
uvely  prior  of  Albi  (1294),  Carcaasonoe  (1297).  Casties  ('3°')  ^id 
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wlto  were  putners  of  his  heresy,  or  whom  he  knew  or  suspected 
to  be  heretics.  If  he  confessed,  and  denounced  hiB  accomplices, 
relatives  or  friends,  he  was  "  reconciled  "  with  the  Church,  and 
had  to  sufior  only  the  humiliating  penalties  prescribed  by  the 
canon  law.  If  further  examination  proved  necessary,  it  was 
continued  by  various  methods.     Bemardus  Guldonis  enumerates 

many  ways  of  obtaining  confessions,  sometimes  by 
f^t,„^       means  of  moral  subterfuges,  but  sometimes  also  by  a 

process  of  weakening  the  physical  strength.  And  as 
a  last  expedient  torture  was  resorted  to.  The  Church  was 
originally  opposed  to  torture,  and  the  canon  law  did  not  admit 
confessions  extorted  by  that  means;  but  by  the  bull  Ad  exiit' 
panda  (1252)  Innocent  IV.  approved  its  nse  for  the  discovery 
of  heresy,  and  Urban  IV.  confirmed  this  usage,  which  had  its 
origin  in  secular  legislation  (cf.  the  Veronese  Code  of  1228,  and 
Sicilian  Consritution  of  Frederick  II.  in  1331).  In  1312  excessive 
cruelty  had  to  be  suppressed  by  the  council  of  Vienna.  Canonic- 
ally  the  torture  could  only  be  applied  once,  but  it  might  be 
"  continued."  The  next  step  was  the  torture  of  witnesses, 
a  practice  which  was  left  to  the  discretion  of  the  inquisitors. 
MOTeover,  all  confessions  or  depositions  extorted  in  the  torture- 

!  chamber  had  subsequently  to  be  "  freely  "  confirmed.  The 
confession  was  always  considered  as  voluntary.  The  procedure 
was  of  course  not  litigious;  any  lawyer  defending  the  accused 
would  have  been  held  guilty  of  heresy.  The  inquiry  might  last 
a  long  time,  for  it  was  iiUeinipted  or  resumed  according  to  the 
discretion  of  the  judges,  who  disposed  matters  bo  as  to  obtain 
as  many  confessions  or  denunciations  as  possible.  After  the 
different  [duises  of  the  examination,  the  accused  were  divided 
into  two  categories:  (i)  those  who  had  confessed  and  abjured, 
( 2)  those  who  had  not  confessed  and  were  consequently  convicted 
of  heresy.  There  was  a  third  class,  by  no  means  the  least 
numerous,  namdy,  those  wlw  having  previously  confessed 
and  abjured  had  rel^tsed  into  error.  Next  came  the  moment 
of  the  sentence:  "  there  was  never  any  case  of  an  acquittal 
pureandsimple"(H.  C.Lea),  The  formula  for  full  and  complete 
acquittal  given  by  Bemardus  Guidonis  in  his  Praaica,  should, 
he  says,  never  or  very  rarely  be  employed.  The  sentmces  were 
stjemnly  pronounced  on  a  Sunday,  in  a  church  or  pubUc  place, 

in  the  presence  of  the  inquisitors,  iimr  auxiliaries,  the 
meata.       tnshops,   the  secular   magistrates  and  the  people. 

This  was  the  semw  generaUs  (see  Auto  da  tt).  The 
accused  who  had  confessed  wa«  reconciled,  and  the  penalties 
were  then  pronounced;  these  were,  in  order  of  severity, 
penances,  fasting,  prayers,  pilgrimages  (Palestine,  St  James  of 
Compostella,  Canterbury,  &c.),  pnbUc  scourging,  the  compulsory 
wearing  on  the  breast  or  back  of  crosses  of  yellow  felt  sewn 
on  to  the  clothes  or  sometimes  of  tongues  of  red,  letters,  &c. 
These  were  the  poet%aaconfiuibties  (humiliating) .  The  inquisitors 
eventually  acquired  the  right  of  inflicting  fines  at  discretion.  In 
1244  and  lasi  Innocent  IV.  reproved  them  for  their  exactions. 
All  these  minor  penalties  could  be  commuted  for  payments  in 
money  in  the  same  way  as  absolution  from  the  crusader's  vow, 
and  the  council  of  Vienna  tried  to  put  an  end  to  these  extorrions. 
Beyond  these  minor  penalties  came  the  severer  ones  of  imprison- 
ment for  a  period  of  time,  perpetual  imprisonment  and  imprison- 
ment of  various  degrebs  of  severity  (mitrtis  lorgits,  murus  siricius 
Vel  stricHsiimtu).  The  mwrws  ^rictits  consisted  in  the  deepest 
dungeon,  with  sin^  or  double  fetters,  and  "  the  bread  and  water 
of  affliction  "j  but  the  severity  of  the  prison  regime  varied  very 
much.  '  The«i»rMr^2«.^,especiallyforarichpiisoiier,amoun(ed 
to  a  fairly  mild  imprisonment,  but  the  mortality  among  those 
confined  in  the  nttmu  ilruUtti  became  so  high  that  Clement  V. 
ordered  an  inquiry  to  be  made  into  the  prison  regime  in  Langue- 
doc,  in  spite  of  Bernard  Guy's  protest  gainst  the  investiga- 
tion as  likely  to  diminish  the  prestige  of  the  inquisitors.  After 
the  sentences  had  been  pronounced,  the  obstinate  heretics  and 
renegades  were  for  the  last  time  called  upon  to  submit  and  to 
confess  and  abjure.  If  they  consented,  they  were  received  as 
penitents,  and  condemned  on  the  spot  to  perpetual  imprisonment ; 
if  they  did  not  consent,  they  were  handed  over  to  the  secular 
arm.     When  the  heretic  was  handed  over  to  the  secular  arm  . 


the  agents  of  the  secular  power  were  recommended  to  punish 
him  debUa  animadvenume,  and  the  form  of  recommending  him 
to  mercy  was  gone  through.  But,  as  M.  Vacandard  .,m..j. 
says,  "  If  the  secular  judges  had  thought  fit  to  take  j^ow 
this  fcvmula  literally,  they  would  soon  have  been  t»ihr 
brought  back  to  a  recognirion  of  the  true  state  of  ""^ 
aSaiis  by  excommunication."  In  effect,  handing  over  *"' 
to  the  secular  arm  was  equivalent  (o  a  sentence  of  death,  and 
of  death  by  fiie.  The  Dominican  Jacob  Sprenger,  provincial 
of  his  order  in  Germany  (1494)  and  inquisitor,  does  not  hesitate 
to  speak  of  the  victims  guas  incineran  Jecimus  ("whom  we 
[the  inquisitors]  caused  to  be  burnt  to  ashes  ".).  But  we  must 
accept  the  conclusions  of  H.C.  Lea  and  Vacandard  that  compara- 
tively few  people  suffered  at  the  stake  in  the  medieval  Inquisition. 
Between  1308  and  1323,  Bernard  Guy,  who  cannot  be  accused 
of  inactivity,  only  handed  over  to  the  secular  arm  43  persons, 
out  of  930  who  were  convicted  of  heresy. 

From  the  point  of  view  of  jurisprudence  of  the  Inquisition, 
the  confiscation  of  the  condemned  man's  property  by  the 
ecclesiastical  ajid  secidar  powers  is  only  the  accompani-  paaHk- 
ment  to  the  more  severe  penalries  of  perpetual  im-  mtat^ 
prisonment  or  death;  but  from  the  point  of  view  of  oanHmca- 
its  economic  history  the  importance  of  the  confisca-  ^^*'' 
tion  is  supreme.  Thepracriceoriginatedinthe  Roman  ^^ 
law,  and  all  secular  princes  had  already,  in  their  own  interest, 
recognized  it  as  lawful  (Frederick  fiaibaiossa,  Decree  of  Verona; 
Louis  VIII.,  ordinances  of  12116,  1229;  Louis  IX.,  ordinance 
of  1234;  Raymond  VII.  of  Toulouse,  &c.).  In  the  kingdom 
of  France  there  was  a  special  official,  the  frocwew  des  encours 
(confiscation  in  the  matter  of  heresy),  whose  duty  it  was  to 
collect  the  personal  property  of  the  heretics,  and  to  incorporate 
their  landed  estates  in  the  royal  domain;  in  Languedoc  crying 
abuses  arose,  especially  under  the  reign  of  Alpbonse 
of  Poitiers.  Soon  the  papacy  managed  to  gain  a  share  ^t'oH 
of  the  spoils,  even  outside  the  states  of  the  Church,  tytttm. 
as  is  shown  by  the  bulls  ad  extirpanda  of  Innocent  IV. 
and  Alexander  IV.,  and  henceforward  the  inquisitors  had,  in 
varying  proportions,  a  direct  interest  in  these  spoliadons.  In 
Spain  this  division  only  applied  to  the  pr<^ierty  of  the  clergy 
and  vassals  of  the  Church,  but  in  France,  Italy  and  Germany, 
the  property  of  all  those  convicted  of  heresy  was  shared  between 
the  lay  and  ecclesiastical  authorities.  Venice  alone  decided 
that  ail  the  receipts  of  the  Holy  Office  should  be  handed  over 
in  full  to  the  state.  Clement  V.,  in  his  attempted  reform  and 
regulaiization  of  inquisitorial  procedure,  endeavoured  to  reduce 
the  confiscations  to  a  fairly  reasonable  mininniin^  and  in  1337- 
1338  a  series  of  papal  inquiries  was  held  into  this  financial  aspect 
of  the  matter.  The  Assize  of  Clarendon,  the  Consritutions  of 
Frederick  II.  (1232)  and  of  Count  Raymond  of  Toulouse  ('^34) 
had  also  come  to  a  joint  decision  with  the  councils  on  this 
question.  £ing  Charles  V.  of  France  prevailed  upon  the  papacy 
to  abolish  this  regulation  (1378).  Confiscation  was,  indeed, 
most  profitable  to  the  secular  princes,  and  there  is  no  doubt 
that  the  h^>e  of  considerable  gain  was  what  induced  many 
princes  to  uphold  the  inquisitorial  admiitistration,  a__h-x, 
especially  in  the  days  of  the  decay  of  faith.  The  mmaraM' 
resistance  of  the  south  of  France  to  the  Capetian  emsimi- 
monarchs  was  to  a  large  extent  broken  owing  to  the  i 
decimation  of  the  bourgeoisie  by  the  Inquisition  ^ 
and  their  impoverishment  by  the  extorrions  of  the 
encovTs.  The  same  was  the  case  in  certain  of  the  Italian  re- 
publics; while  in  districts  such  as  the  north  of  France,  where 
heretics  were  both  poor  and  few  and  far  between,  the  Inquisition 
did  not  easily  take  root,  nor  did  it  prove  very  profitable,  lliese 
confiscations,  the  importance  of  which  in  the  political  and 
economic  history  of  the  middle  ages  was  first  shown  fully  by 
H.  C.  Lea,  were  a  constant  source  of  uncertainty  in  transacrions 
of  all  kinds;  there  was,  for  instance,  always  a  risk  in  entering 
into  a  contract  in  a  place  where  the  existence  of  hererics  was 
suspected,  since  any  contract  entered  into  with  a  heredc  was 
void  in  itself.  Nor  was  there  any  mote  security  in  the  trans- 
mission of  inheritances  for  pos^umous  trials  were  frequent; 
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the  Uher  smteiiHantm  mqiMiliMis  of  Bcnikrdua  Giudonis 
(1307-1333)  records  sentences  pronounced  after  de&th  against 
S9  persoBB  during  a  period  of  15  years.  But  not  only  was  their 
property  confiscated  aod  their  heirs  disinherited;  they  were 
subject  to  still  further  penalties.  Frederick  II.  extended  to 
heresy  the  application  of  the  Kooiaa  law  diaquolifying  from 
holding  office,  and  even  included  under  its  operation  the  childreu 
and  grandchildren  of  the  guilty  man.  Alexander  IV.  and 
Boniface  VIII.  lightened  the  sevuity  of  this  law,  and  removed 
certain  disqualifications,  notably  in  the  case  of  ecdeiiasticfil 
offices  and  property. 

Among  other  accessory  penalties,  we  must  notice  the  con- 
deumation  of  books.  There  were  many  precedents  for  this: 
Coqstantine  had  had  the  Arian  writiags  burnt, 
2^*^  Theodosius  II.  and  Valentinian  III.  those  of  the 
^attw  Nestoriuis  and  Manichaeans,  Juatiuian  the  Talmud. . 
In  laio  were  burnt  the  bocdu  ol  David  of  Dwuit  and 
the  Peripbyseon  of  Aristotle.  In  1255  the  De  perienHs  novis- 
simorum  tempontm  of  WiUian  of  St  Amour'  was  bunit  by  order 
of  Pope  Alexander  IV.,  ajid  from  1248  to  ijig  was  pronounced 
a  series  of  condemnations  of  the  Talmud.  Nicholas  £ymeiich 
(<;.  1320-1399),  the  Spanish  inquisitor,  demanded  from  Pope 
Gregory  XI.  the  condemnation  of  Raymond  Lully's  books, 
and  in  1376  obtained  it,  but  before  long  the  LuUists  returned 
into  favour  with  the  pope  aitd  Eymerich  waa  banished.  This 
rebuff  sufiered  by  an  inquisitor  shows.how.uacecudn  the  censure 
of  books  still  W8B,  even  in  a  country  whfre  in  less  than  two 
centuries'  time  it  was  to  become  one  of  the  chief  tjibexes  of 
inquisitorial  activity. 

The  definite  object  of  the  Inquisition  was  the  proeecutioo:of 
heresy;  but  its  sj^ere  of  action  was  gradually  extended  by 
the  theologians  and  casuists  until  sorcery  and  magic 
^J"^  ranked  with  dogm&tic  heresy.  The  council  of  Valence 
n^fe,  (i  348)  dealt  with  sorcerers  as  Wdl  as  sacrilegious  per- 
sons, but  did  not  treat  them  as  betetici.  Alexander  IV. 
went  further,  declaring  that  divination  and  aorcery  should 
only  come  within  the  cooq)ieteBce  of  the  inquisitor  when  they 
directly  affected  the  unity  <a  faith  of  .tb£  Church  (gth  December 
I3S7-;  cf.  buHQwd  super  nomtMK.iaiii  January  1360).  Cases 
of  simple  sorceiy  were  left  to  be  dealt  with  by  the  ordinary 
judges.  The  extinction  was  very  subtle,  but  it  was  not  tampered 
with  until  145X,  at  which  date  Nicholas  V.  gav«  the  inquisitor 
Hugues  Lenoii  the  cognisuice  of  cases  of  dinoation,  even  when 
the  crime  did  not  savour  of  heresy.  In  dealing  wkh  such  a 
subtle  question,  great  variations  bad  naturally  arisen  in  practice, 
and  the  repreamon  of  soicerjr  was  cacried  on  jointly  by  the 
inquisitors,  the  bishops  and  the  secular  courts.  John  XXII., 
in  consequence  of  a  perfect  epidemic  of  sorcery  about  1330, 
hiukded  over  to  the  inquisitors  for  a  time  (1320-1333)  all  cases 
of  crimes  involving  magic;  but  this  measure  was  temporary 
and  exceptional  and  only  confirms  ths  rule.  There  were 
various  occasions  during  the  middle  ages  when  men's  minds 
became  infatuated,  and  it  seemed  as  if  the  scourge  of  magic 
were  likely  entirely  to  destroy  the  Catholic  laith;  and  d;mng 
such  times,  morbidly  infected  with  fear  and  the  spirit  of  persecu- 
tion, the  ecclesiastical  judges  regained  all  their  prestige.  One 
of  these  crises  culminated  in  the  aSair  of  the  "Vaudnie"' 
of  Arras  (14^9},  in  which  twelve  unfortunates  perished  at  the 
stake;  and  there  were  similar  occurrences  at  the  same  period 
in  Dauphin^  and  Gascony;  of  this  nature  again  was  the  violent 
persecution  in  the  Germanic  countries  begun  by  the  bull  Stuimtis 
deHdenntes  of  Innocent  VIII.  (slh  December  1484),  in  the 
course  of  which  the  two  authors  of  the  Maiteus  nMlaficorttm, 
the  inquisitors  Sprenger  and  Institoris  (Heinrich  KrJLmer), 
distinguished  thenoelves  as  much  by  their  knowledge  of  theoreti- 
cal demonol<%y  as  by  their  zeal  as  persecutors.    In  France 

*  Guitlaume  de  St  Amour  (d.  I3!^3),  named  after  his  birthplace 
in  the  Juia,  was  canon  of  fieauvaia  and  rector  ai  the  univeraity 
of  Paris.  He  was  consiHcuoua  as  the  mouthpiece  cA  the  secular 
clei^  in  their  attacks  on  tbe  mendicant  orders,  the  Dominicans  in 
particular. 

*The  name  of  vauitrie,  i^.  the  Vaudois  or  Waldennan  heresy, 
had  come  to  be  used  of  witchcraft. 


the  secular  authority  was  not  long  in  claiming  and  obtaining 
jurisdiction  over  sorcerers  (parlement  of  Paris,  1374),  and  as 
early  as  1378  the  university  of  Paris  gave  judgment  in  a.  case 
of  demondogy.  Those  unfortunates  who  were  charged  with 
sorcery  gained,  however,  nothing  by  this  change  of  jurisdictian, 
for  they  were  invariably  put  to  death. 

The  inquisitors  could  not  take  proceedings  against  Jews  as 
such.  They  might  profos  their  religion  and  observe  its  rites 
without  being  in  a  state  of  heresy;  they  were  only  j^ra- 
heretic  when  they  attacked  tbe  Christian  faith  or  «MWMa 
community,  made  proselytes,  or  returned  to  Judaism  »B4tt» 
after  being  converted.  Further,  those  who  practised  '*^"" 
usury  w^e  "  suspected  of  not  holding  very  orthodox  doctrine  as 
to  theit "  (Vacandard),  and  on  this  account  the  Inquisition  gained 
a  hold  on  them.  PopeMartin  V.  (6th  November  1419)  authorised 
inquisitors  to  take  proceedings  against  usurers. 

But  these  ftre  merely  extensions  of  competence  tesulting  from 
the  works  of  the  casuists;  the  Inquisition  was  primarily  the- 
instilment  for  the  rq»«ssion  of  all  kinds  (tf.brtecfaes  ] 
of  orthodoxy.  Its  work  in  this  capacity  we  will  now  , 
describe  in  outline  for  each  of  the  great  countries  of  i 
medieval  Christendom.  England,  whethw  before  or  * 
after  the  establishment  of  the  Ittq^iisition,  hod  but  few 
trials  for  heresy  and,  particuiarist  in  this  as  in  all  her  religious 
activity,  judged  them  according  to  hfer  own  discipline,  witliout 
asking  Rome  for  laws  or  special  judges.  In  1166,  a  gaglaat 
fcwhereticshavingbecnapprehended,Henty  II.  called 
a  council  at  Oxford  and  summoned  them  .to  appear  before  it; 
they  all  confessed,  and  were  condemned  to  be  scourged,  beanded 
on  the  face  with  tbe  mark  of  a  key,  and  expelled  from  the  coiintry, 
and  by  the  aist  article  of  the  Assize  of  Clarendon  tbe  king 
forbade  any  one  to  harbour  on  their  lands  or  in  the  house  any 
"  of  that  sect  of  renegades  who  had  b<en  excommunicated  at 
Oxford.  "  Atty  one  oSending  against  this  law  was  to  be  "  at 
the  king's  mercy  "  and  his  house  was  to  be  "  carried  outside  the 
town  and  burnt."  The  sheriffs  were  obliged  to  swear  observottce 
of  this  law  and  to  require  a  similar  oath  from  all  barons'  stewards, 
knights  and  free  tenants.  This  was  the  first  civil  law  against 
hcKsy  since  the  end  of  the  Ruman  en^iire,  and  preceded  the 
famous  rescripts  of  Frederick  II.  against  sectaries  in  tbe  13th 
century.  It  should,  however,  be  noted  that  the  political  acts 
of  Henry  IL  and  Frederick  II.  drew  down  the  'most  explicit 
cendemnaticm  of  the  church.  Orthodoxy  remained  almost 
unimpaired  in  England  up  till  the  time  of  WycMe. .  Ajqiarsntly 
neither  the  Catbarist,  Waldeasian  nor  Pantheistic  heresies 
gained  any  footing  in  Great. Britain.  The  affair  of  the  Templars 
in  France,  which  was  quite  poKtical,  was  repeated  in  Enj^and: 
Clement  V.  having  ordered  their  arrest,  Edward  II.,  after  much 
hesitation,  gave  orders  to  the  sheriffs  to  execute  it  knd  then 
decided  that  the  etdesiattkal  lew  should  be  applied.  The  papal 
inquisitors  sent  to  England  met  with  a  bad  reception,  and  the 
pope  was  obliged  to  forbid  them  touse  torture,  which  was  contrary 
to  the  laws  of  the  kingdom.  It  was  found  impossible  to  establish 
the  Templars'  guilt  and  only  canonical  penalties  were  inflicted 
on  them.  The  rising  of  tbe  Lollards  haviitg  alarmed  both  the 
church  and  the  state,  the  article  De  kaerelko  combttrendo  was 
established  by  statute  in  r4oi,  and  gained  a  melancholy  notoriety 
during  the  religious  struggles  of  the  i6th  century;  it  seems  to 
have  been  not  so  much  a  measure  for  the  safeguarding  of  dogma 
as  a  violent  assertion  of  the  secular  absolutism.  It  was  not 
till  1676  that  Charles  II.  caused  it  to  be  abrogated,  and  obtained 
a  decision  that  in  cases  of  atheism,  bla^hemy,  heresy,  schism 
and  other  rdigiQus  offences,  the  ecclesiastical  courts  shonld  be 
confined  to  the  penalties  of  excommunication,  removal  frmu 
office,  degradation  and  other  ecclesiastical  means  oi  censure, 
to  the  exclusion  of  the  death  penalty.  Scotland  was  much 
later  than  England  in  giving  up  persecution  and  blood-  seoilaai. 
shed;  and  so  late  as  1687  a  student  of  medidne  aged 
eighteen  and  named  Hikenhead  was  accused  of  heresy  and 
banged  at  Edinbur^.  In  Ireland  Richard  de  Lederede  or 
Ledred,  a  Franciscan  and  bishop  of  Ossory,  in  1334  prosecuted 
on  suspicion  of  heresy  and  for  sorcery  a  cmaifk  Dame  A^ce 
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Kettie  or  E)it«ler  and  het  accompUcea,  Petrdbilla  of  Meath  uid 
hsr  daughter  Bassilla,  who  were  accused  of  holding  "  nightly 
rttiaad,  conference  witli  a  spirit  called  Robert  Artisson,  to 
whom  she  sacrificed  in  the  high  way  nine  red  cocks 
and  mne  peacocks'  eyes."  The  lady  had  powerful  connenons, 
and  her  brother-in-law,  Anltdd  le  Powre,  seneschal  of  Kilkenny, 
even  went' M' far  as  to  imprison  thebi^op.  But  incite  of  the 
ref  Qsalof  the  secular  autbcncities  to  co-operate  with  him,  the  bishop 
W3^,3tn>ng  enough  to  force  tliem  in  1335  to  bum  some  of  the 
acoisedi  Dame  Kettle  herself,  however,  who  bad  been  cited 
to  appear  at  Dublin  before  the  dean  of  St  Patrick's,  escaped 
with  the  assistOBceof  some  of  the  nobles  to  England.  Mean- 
while the  bishop,  who  had  attempted  to  involve  Arnold  le  Powre 
in  the  same  cturge,  became  involved  in  a  quarrel  with  the 
administratois  of  the  En^h  government  in  Ireland;  counter 
charges  were  broaght  against  him,  he  was  excommunicated 
by  his  metropolitan,  Alexander  de  Bicknor,  archbishop  of 
Dublin;  andin  defiance  6f<  the  king's  commands,  after  pub- 
lishing counter  charges  against  the  archbishop,  he  appealed  to 
Rone  aoid  left  the  country.  In  1335  Benedict  XII.  wrote  to 
Edwud  HI.  dqiloring  the  absence  of  any  inquisition  in  the 
kin^s  dominions,  and  eriiortmg  him  to  lend  the  aid  of  the  secular 
arm  in  repressing  heresy.  Archbishop  Alesander,  who  in  r347 
was  denounced  as  an  abettor  of  heresy,  died  in  1349,  and  his 
succcsaor  was  ordered  to  chastise  those  heretics  who  had  taken 
refuge  in  the  diocese  from  Rldiard  de  Lederede's  violence,  and 
whom  his  predecessor  had  protected.  Rnally,  in  1354,  Richard 
de  Lederede  himself  was  allowed  to  return  to  bis  diocese,  where 
bis  zeal  -for  persecution  does  not,  however,  seem  to  have  found 
much  further  scope.     He  died  in  1360. 

The  scene  of  the  activities  of  the  monastic  Inquisition  in  France 
lay  chiefly  in  the  south.  The  repreasitm  of  the  Albigensian 
f^„,^  hcfcsy  (see  ALBiacNses)  went  on  even  when  its 
importance  had  quite  disappeared.  The  chronicle 
of  the  inquisitor  Gnilhem  Pelhisso  (d.  1368)  shows  us  the  most 
tragic  episodes  of  the  reign  of  terror  which  wast«d  Languedoc 
for  a  century.  GfuUaume  Aniaud,  Peter  Cella,  B^iuird  of 
Caux,  Jean  de  St  Pierre,  NichcJas  of  AU>eville,  Foulques  de 
St  Georges,  were  the  chief  of  the  inquisitors  who  played  the  part 
of  absolute  dictators,  burning  at  the  stake,  attacking  both  the 
living  and  the  dead,  confiscating  their  property  and  land,  and 
enclosing  the  inhabitants  both  of  the  towns  and  the  country 
in  a  network  of  suspicion  and  denunciation.  The  secular 
authorities  were  of  the  utmost  assistance  to  them  in  this  task; 
owing  to  the  confiscations,  the  crown  had  too  direct  an  interest 
in  thesuccesa  of  the  inquMtoiial  trials  not  to  connive  at  all  their 
abuses.  Under  the  regency  of  Alphonse  of  Poitiers  Languedoc 
was  regularly-  laid  uhder  contribution  by  the  proenreur  des 
eucours.  There  wes«>fTequent  attempts  at  retaliation,  directed 
for  the  most  part  agaitist  the  inquisitors,  and  isolated  attacks 
were  made  on  Dominicans.  In  r934-T335  tha^  were  regidar 
rtstngs  of  the  people  at  AIbi  and  NartMnne,  which  forced  the 
inquisitom  to  retreat.  In  1135  the  inqui«tors  were  driven  out 
of  Toulouae:'  These  risings  were  followed  by  terrible  measures 
of  reprcesioiR,  ^licb;  in  turn,  led  to  violent  outbreaks  on  the  part 
of  the  eelatives,  friends  or  compatriots  of  the  sufferers.  During 
ths  night  of:  the  sSth^  or  3()th  of  May  1342  the  inquisitors  and 
their  agents  wera  massacred'  at  the  castle'  of  Avignonet.  '  This 
massabre  led  to  a  persecutioa  which  went  on  without  opposition 
and  abnost  Without  a  lull  for  neariy  fifty  yesra.  At  the  begirming 
of  Cfte  r4th  century  the- terrified  people  found  a  defender 
in  the  hnok  Franciscan  Bernard  Dtilidenx.  For  a  moment 
King  Philip  the  Fair  and  Pope  CUoMnt  V.  seemed  to  interest 
tbemselveain'the  miefortuoes  of  Languedoc,  and  the  king  of' 
France  sent  down  Reformers;  but  thay  had  no  eSect,  their 
activity  being restra^ed  by  the  kanghimself,  ^eiw  was  alarmed 
at  ,a'  s^taraitist  dMrrement  wtncb  was  arising  in'  Languedoc. 
The  work  of  r^ressicn.' which  followed  this  ntontent  <rf  hope  was 
carried  out;  befmen :  1308  and  1333;  by  the  inquisitor  Bernard 
Ouy,  and  completed  tbe:  destnictionof  the  Catharist  heresy, 
the  appearances  of  which-  after  the  middle  ^  the  14th  century 
became  less  and  lees  f roquEnt.    Other  lieretics,  for  a  time  at  least. 


took  their  place,  namely  the  Spirituals,  who  had  developed 
out  of  a  branch  of  the  Franciscans,  and  were  remote^  disdples 
at  Joachim,  abbot  of  Floris  (q.v.),  and  whom  thefr  rigid  rule 
of  absolute  poverty  led,  by  a  reaction  against  thex:npidlty  of 
the  ordinary  ecclesiastics,  to  repudiate  any  bienutihy  and  to 
uphold  the  doctrines  of  Peter  John  de  Oliva  against  the  word 
of  the  pope.  On  the  r7th  of  February  1317  John  XXII.  con- 
demned all  these  irregular  ftdlowers  oi  St  FraiKns,  "fraHcelii, 
Jratres  de  paupere  vita,  hisochi  or  begkiiti,"  and  the  Inquisition  of 
Languedoc  was  at  once  set  In  motion  against  them.  Four 
i^>»/«Ei/ej  were  burnt  at  Marseilles  in  I3r8,  and  Soon  the  persecu- 
tion was  extended  to  the  Franciscan  beguttu  or  ttrtiarii,  many 
people  being  burnt  about  1330  at  Narbonne,  Lunel,  Bfaiiers, 
Carcawonne,  &c.  The  persecutiiw  stoiq>ed  for  lack  of  an  object, 
for  the  small  groups  of  beguins  were  soon  destroyed,'  and  those 
of  the  Spirituales  who  Vere  not  sent  to  Che  Sttdie  or  to  prison 
were  compelled  by  the  papacy  to  enter  Other  orders  than  the 
Franciscan,  The  Waldenses  (9.0  )  were  more  difficult  to  destroy: 
otiginally  less  dangerous  to  the  church  than  the  Cathari,  they 
resisted  longer,  and  their  dispersal  in  scattered  communities 
aided  their  long  resistance. 

In  the  north  of  France  the  workings  of  the  Inquisitii»i  were' 
very  intermittant;  for  there  were  fewer  heretics  there  than  in 
the  south,  imd  as  they  wore  poorer,  there  was  less  seal  on  the 
part  of  the  secular  arm  to  petwicnte  them.  At  its  outset,  how- 
ever,  the  Inquisition  in  the  north  of  France  was  marked  hy  a 
series  of  melancholy  events:  the  inquisitor  Robert  le  Bougre, 
formerly  aCatharist,  spent  six  years  (1 333-1239)  ingoing  through 
the  Nivemais,  Burgundy,  Flanders  and  Champagne,  burning 
at  the  stake  te  every  place  unforiunates  whom  be  condemned 
without  a  judgment,  supported  as  be  was  by  the  ecdesiattical 
authorities  and  by  princes  such  as  Tlieobaid  of  Champagne. 
The  pope  was  forced  to  put  a  check  on  his  zeal,  and,  after  an. 
inquiry,  condemned  him  to  imprisonmntt  for  life.  We  know 
that  there  were  fnqulsitoTS  aetUed  bi  lie  de  France,  Orl£anais, 
Tourune,  Lorraine  and  Burgundy  during  the  lath  cehtniy, 
but  we  know  next  to  nothing  of  what  they  did.  In  the  14th 
century,  the  Flemish  and  German  heresies  of  tbe  F^ee  Spirit 
made  their  afipeantnoe  in  France;  in  rjio  a  heretic  named 
Marguerite  Porette  was  burnt  at  Paris,  and  In  1373  another 
named  Jeanite  Daubenton,  both  <A  whom  seem  to  have  professed 
a  kind  of  rudimentary  pantheism,  the  latter  being  the  head  of 
a  sect  called  the  Turlupins.  The  Tutlnpins  reappeared  in  i43r 
at  Arras  and  Douai  and  were- persecuted  In  a  ^ntilar  way.  But 
in  the  15th  century,  with  the  exception  of  a  few  ooodcmnations 
aimed  against  tbe  Hussites,  the  Inquisition  acted  but  feebly 
against  heresy,  which,  as  in  the  famous  case  of  the  "  Vauderie  " 
of  Arras,  was  often  nothing  but  fahrly  ordinary  sorcery. 

From  the  middle  of  the  14th  Century  onward,  the  parlemmt 
had  t^en  upon  itself  the  right  of  hearing  appeals  from  peiwna 
sentenced  by  the  Inquisition.  And  the  University  again,  "by 
its  faculty  of  theology,  escaped  the  jurisdiction  oi  tbe  Inquisition. 
It  was  these  two  great  bodies  which  at  the  time  of  the  Re- 
formation took  the  place  of  the  Inquisition  in  dealing  with 

In  Italy  heiosy  not  infnequeatly  took  oil  a  soda!  or  political 
character;  it  was  sometimes  almost  indistinguishable  from  the 
oppodtion  of  the  Ghlbellines  or  the  cmmunafist  g^- 
spirit  of  independence.  Lombardy,  besides  a  number 
of  Cathari,  contaiBed  a  certain  number  of  vaguely-defined  secw 
against  nhotn  the  efforts  of  the  Aposecdic  Visitore  sent  by 
Innocent  III.  were  not  of  much  eSect.  From  the  very  earliest 
days  of  the  Inquisition,  John  of  Vicenz4j  Roland  of  Cremwai.' 
and  Rassiero  Sacchoni  directed  their  persecutions  against 
Lombardy,  altd  especially  against  Milan.  9t  Peter  Martyr,- 
who  was  conspicuous  for  his  bigoted  viotence,  was  assassinated 
in  i3g3.  On  the  90th  of  Mardi  1336  Alexander  I;V.  oiderod  the 
provincial  of  the  friar  preachers  of  Lombardy  to  increiso  the- 
number  of  inquisitors  in  that  province  from  four  to  eight;  At 
Florence  both  heresy  and  Ghibellinism  were  alike  cn^ed  by 
the  terrible  seventies  of  Fra  Ruggieri,  and  indulgences  were 
promised  to  all  who  should  aid  in^ie  extuiction  of  bensy  in' 
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Tuscany.  Certain  districw  tevolttti  a^mt  this  vlblence, 
whkh  threatened  to  devastate  ItiUy  as  it  had  devastatedi 
Provence;  in  ri??  FraConradoPagftDO  was  kitled  on  an  expedi- 
tion against  the  heretids  of  the  Vattelllbe,  and  two  years;  aft«t: 
the  people  of  Parma  rose  against  the  iBi)aifiltoi>s:  Besides, 
this  reign  of  terrot  Only  raised  to  aiuiious  pitch  the  paasieaate 
aod  independeat  piety  of  the  Itatiati'  pMpUa.  0^  body  of  a 
heretic,  A^manno  Fonzilupo,  who  was  killed  at  FerTaik  in  1^69, 
■was  venerated  by  the  people,  and  hiH  mediation  was  even' 
invoked,  natil  the  Intpriskion:  had  to  supprtes  tlita  cult.  But 
it  had  a  harder  struggle  agaiinst  the  sncceseefr  of  Gerard  Legorelli, 
and  especially  Dolcfno  (bm  AvofiTOiici),  which  only  catoeto  an. 
end  aftn'  a  long' and  diftcult  trial  of  the  ad«pts  of  the  McuianiBt 
sect  of  Guglielftia,  some  ofwbom  belonged  to  th«  ooUe  families 
of  Loinbardy.  tip  till  the  bcgiiutifig  of  the  14th-century,  how- 
ever, tlw  power  of  the  Inqiuisituni  steadily  increased,  and  at 
this  period  Zan^no  Ugolini  appeared  as  the  most  skilful 
eEponeat  of  its  theory  and  procedure.  About  the  same  time 
Charles  of  AnjoD  introdnced  the  iuquiution  into  the  Two  Sicilies, 
bat  it  could  rarely- effect  anything  there;  the  ndigious  cohesion, 
of  the  country  was  weak,  and  refugees  were  sore  of  safe  hiding, 
both  Waklenaes  and  Fraticelli  being  .frequently'  harboured 
there,  Whee  Sirily  passed  into  Oia  hands  of  Peter  UL  of. 
AragoQ,  moreover,  it  cuue  into  a  position  of  (q>ea  hostility 
to  the  Holy  See  and  became  a  neft^  for  heretics. 

Venice  always  pRsetvedits  autonomy  asragahbtheicpresslon 
of  heresy;  she  was  perfectly  orthodox,  bat '  remabied  entirely 
independent  of  Rome-;  Innocent  IV.  aetjit  iaqoisitera.  thefe,  but 
tbe  heretics  cantSntied'  actnaUy  to  be  subject  tn  the  seodar 
tribunals.  In  laSSa  cunpromise  wa* arrived  at,  and  the  p^al 
Inquisit^  was  admttbed  into  the  republic,  butoidyon  con^ 
dftion  tbat  it-sbould  xcmain  under  the'Xnntvol  of  the  secn)af 
power;. thas  there  was  catabllsbed  a  miiDed  riginie  which  isur.i 
vived  till  the  last  dftys  of  the  Venetian  state.  In  Savoy  the 
Inquislficm  constantly  carried  on  severe  measures  against  the! 
Waldeoses' of.  tbe  Alps.  During  the  14tb.and.15th  caU^uiies 
there  WBS' an  unintenupted  succession  (tf  trials; 

As  regards  t^  p^al 'States,  "  it  was  in  the  natote  of  things 
that,  by  a  confudon  of  the  two  personages,  the  pope  should 
ooosidcr  oU  oppoBition  to  him  <9»a  Italian  prince  as 
^f^  reliance  oSeied  to  the  headed  the  chmch,  i.ctothe 
c^a^,  diorct"(Ch.V.Lang!ois).  The  Colonha  had  a  personal 
animosity  agahBtiher' Ooet&nt;  iherefow  Boniface 
VIU.,aGsetaiMi,idedafedtheColemiatO'behcretiCs.  Rienziwas 
accusied  of  heresy  for  having  qucstnmed  the  tempoc A  sovneignty 
of  thepdpe  Bt  Rome.  Tbe  Venetians,  #fao  id  1^09  opposed  ihe 
annexation  of  Ftii±ra<  by  Clpment  V..  to  the  dettimcnt  of  the 
house  of  Este,  were  protlaiitied  hereticft  and  placed  ubder  the 
ban  of  CfaristeUdom. ' 'SaVDnarbla'  was  attacked .  because  he' 
interfered  ^th  the.  poUcy.  of  Alexandn'  VJ.  at  Florence.  It 
was  Uiia  same  desire. for  the  hcgtmioi^  of  Italy  which  inspired 
the  attitudeof  tb^  popes' thronghout  tbe  middle  ages,-,  cajusing 
tbem  to  excommtmicatc^'  apparently  wfthout  reason  so  far 
as  doctrine  was  <:an6eniied^-tbe' VsoCDti  of  MilaUy  tbe  Delia 
Scala  of  Verona;  thie  MaiEiedi  of  Faonea^  &c.,  and  promptmg 
them  .'to  Iky  under  an  interdict  or'preadx'.actiisaiie  against 
certain  rebdUoia'  great  towns'  (Ctemntt  V.  against  VenicD,' 
John  XXII.  against  Miias):^..  Further,'  in  eacih  :of  the^gceat 
cities  of  Xombardyi  fad  'Tuscany,  the  p^ial.  partgridiCeoted  the 
local  inqitisidiHL,  and  .thfa'ptrwer  vas  iacely  abudad. . 

In  Germany  boresiesj  eqiecially  of  a  mjaticfd  cbaz^tar,  verb 
mimeroHB  in-tha  middle  ages;  some-ef  then  a&ected  tbe.mass 
OenuaaP.  ^Ct^epeoiieTandSed'ttyreligiout aildaaQialmovcinciUsi 
.  olnoilittle  importance- -  The'ieimssicta  of  heresy  went 
on  by  fits  andlstarta,  and.tke  Inqtnsition  was  nev^  exercised 
so  regularly  thitho  Gennanicasdn  certain  of  tjte  Latin  c6ttntries. 
At  tbeoiifsetof  Ithe  nsth  dentuiy  poraecutions  <i£.tte  Waldeiuea 
and  (MlibataLlfdUQWers  of  Ortljeb  of  Stniflsburg^ciaoo)  took 
place  «t  StrassbuEg;  roe^lirefl'  were  takien^i  IboaUy  >ilntil,.  in 
iiji,'  ^rego#y  IX. :  issued  definibe  instrqctioBS  rto  the  Cerman 
pEelMes-wtthl'a  view  tb  B.tegulai!  iie$ii<etai6n  6f-hUeay,  .Ud  ggivi 
fuU'pdirere.td'ejeiuFiel'tfiemito  <i)oDtkd'df.'>UArbufcg.    Ceitain 


'nobles  hanng  oBertd  hIm'KBiBtiuicc'he  proAdi^.a  citisaUe 
agiiinst  them,  butdiedby  the  hind  of  an  assassin.  Thecouhdl' 
iof  Mainz  (April  U34)  dealt  gently  with  Cwrad's 'toiurderers, 
but  severely  witb  tbe  fa)3e<  witnesses  vhoiii  he  :had  employed.' 
Shortly  before  '(Febiqaty  1^34),  the  diet,  of  Frankfort  had 
;decided,  in  spite  of  the  pope's  injiinctions,  that  the  deetiwXion' 
of  heicey  she^d  be  entnifbed  to  the  ordinary  magfstiates.  .  And 
besides,  thanks  to  Uie  Btvuggle  bdtweeoi  ^he  Eoqriie  and  the 
papacy,  the  German  prelatfa  always  limited  the  prerogatives,' 
of  the  papal 'Inqnisitioii;  ^  Again,  by.  tbe  munici|)ai  laws  of  the 
noTtb (Safiistii»pi*gil)  the eCcksiastkaljuriadicticai m the maXtit 
of  hstesy  was  very  much  limited,  while  the:  ISobwoienj^iegei 
(mnnidpal  laws  foe  soutbem  Germany  V  does  no^  seem  to  be  aware 
■.ot  the  existence' of  any  iaqnisiiieual  juris4it±tiati.bT-f>rDdcdunB.< 
When  in' t^  14th  century  comipubities  of  Pegfaards. developed 
'with  extraordinaty  rapidity,  it  was  the  ^istKijiel:  anthwity, 
bothat'Cologne  and  Stras^urg)  which  undertook  io  de^  with 
these  groups  of  sectaries,  and  at  the  very  height  of  the  conflict 
befween  the  Empire  and  the  papacy.  Marsilhis  df  Padua,  the- 
theoretical  exponent  of  the  imperial  rights;  <  attributes  bo  the: 
seculas  judge  the  right 'and  obligarion  to  piini^'  heresy,  the- 
priest's  Me  being  mer^  advisory..  In  1353  Inqocenl:  VX.  tiied> 
to  implant  the  papal:  Inquisiridn  in  Gerauany  oudeibrall;  its' 
success.was  butdiort,  and'Urfaan  V.'s  attempt  in  [13&I  succxeded 
little  better,  in  spite  of  tbe  fact  that .  Charlts  iV.  <edicU  :af < 
I  Lucca,  June  1369)  gave  him  tbe  si^iport  ot  tbe  sctiilar  povm 
;  Towards  1371,  howevea*,  Gnigory  XI.  sudxedcd  ita  regulAmingl 
;the  exercise  of  the  powers  of  tl^  papal  inquisitois  oU  Genn>£' 
isdil;  and  tht  latter,  notably  Kerlinget,  Hetslledie).  &c.,:8et.  to- 
wivk  to  deatxoy  die  comnumities  of  the  Beghacds^  lo'bnin  th^; 
books,  to  dose  those  btguimages  which  wexe  uEcder  sukpicion,. 
'  and  ta  chetk  by  more  or  less  violent  means  mystical  epidletnios* 
silcb  as  those  of  the  "flagellants,"  "  dancers,"  &c.  But  these: 
measures  provolced  angry  piof ests  from  the  people,  the  Secular 
magistrates  and  even  tJie  bishops,  so  tbat  Gregory  XI.„peTceivii)^ 
that  be  was  face  to  fftoe  with  the  pojMilax  party,  invited  the 
bisht^to  QOntnd.thsuKiiuriesof  hisowncnvoysi.  ,At  tbe  find 
df  the  istfa'  century  the  two  inqoisitiens  were-  ading  con- 
cuixentlyi 

In  Bohemia,  and  the  provinces  subject  to  it  the  WaMmaea 
had  found  their  chosen  country,  and  by  the  middie  of  the  i$t}t 
century<  their  prdpagaitda  was  very  Nourishing.  In  gg^^au. 
1345  Innocent  IV.  ordered  the  bishops  t&  pmOecute 
tfaeln  with  tbe  bid  of  Ike  secular  arm,  and  in  lasf.at  the  reiqueat 
of  King  tremysl  Ottokarll,,  Alexander  IV.  introduced  th* 
Inquisition  into  Bohemia.  But  from  this  date  till  1335  inquiEiV 
tonal  mis&ions  sutceeded  Of e  another  without  ejecting  any 
seoisible  ditoinution  is  the  material  end  moral  Miength  of  the: 
heresy.  Tbe  Waldeitses  bad  been  joinied  by  other:  sectarite,  the^ 
Lucileranl,  and  especiaJly.the  Brethws  of  the  Free  gpirit.  It 
was  in  vain  that  the  bishops  of  Bohemia  and  Silesia  carried 
on  djuilne  the  Second  b«if  :0f  the  ]4tb  century  an  aaive  campaign: 
gainst  bcresy;  the  spirit  -pf  crhlcism  which  had  arisen  witb 
regard  to  the  morals,  and  even  to  the  do^ii»  of  tbe  churcb,  was. 
already  preparing  the  way  for  Hussittsm,  .         .. 

:  In  ti>e  rtgiona  east  of  the  u\driatic,  Catbarism,  the  first  com- 
:  munitjtsof  which  had  very  prubably  settled  herei  wai^a^teiae  in 
Ithe time oM&;fOcaatm. and HoaOriusUI.    TJiefiist    i  ; 

:  Daaiipicalis  who  eatabliehed  thenaelves  in  these  parts  a>tta^ 
'had  much  to  BuQ^clroia  tbti  ag^vssion  of  1  tboae*  vwy  »mtm,  ■. 
heretics  wh<mithe0' had  eolne  to  convert.  Gr^MyXI-,. 
im^ftCable  in  bia  persecution  cd  Catharism„ptC%clied  a  cn^ada. 
againti  them  ui  HMt  And  Boenia  was  laid,  wastf  by  fir^aod' 
awotd.  ,  But  in .  Spite  of  th^e  vifMat  measures  Catiwi W  ()nly; 
gained  stuingtb  in  the  churehes  of  Bul^ria,  Rumania,  51avonia( 
aad  riaUnajaa.  .  In  1398  E^mface  VIU.  tried  to.  organize  tb<; 
Inqtusjtiotl  t^en,  but  the.  projea  remauied  f nutlets.  The^ 
attempt,  was  revived  xa  133$  by  John  XXXI,  with  .doubtful 
success. ;  The  persecdtians  undertaken  ia  the  Hth  .i^i  istl) 
qaaturies  merely  iMuJted  in  binding  the  Cathari^the  iav^ding 
Twks,  .with,.:^ofB  tbey  found,  mare  t(Jerai«»,  ttaU'With  tie, 
Slav -prifices  coQVfrted  to  RomSA  orthgdqxy. 
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lo  Spsin  the  papal  Inqniiition  conU  gaiii  no  solid  looting 
in  the  oiiddle  ages.  Spain  had  been,  in  tum  or  simultaneously, 
Arian  under  the  Visigoths,  Catholic  under  the  Hispano- 
Romans,  Mussulman  by  conquest,  and  tmder  a  r^ime 
of  leligiotis  peace  Judaism  had  devdoped  there.  After  the 
reconqnest,  and  even  at  the  Iwight  of  the  influence  of  the  Catliari 
its  hereues  had  been  of  quite  minor  importance.  At  the  end  of 
the  1 3th  century  Alphonso  IL  and  Peter  II.  had  on  pnnciple 
promulgated  cruel  edicts  against  heresy,  but  the  persecution 
seemed  to  be  dormant.  By  the  bull  DedinatUe  of  the  i6th  of 
May  1333  inqmsitora  were  sent  to  Aragon  by  Gregory  IX.  on 
the  request  of  Raymond  of  Feoaiorte,  and  by  1337-1238  the 
Inquisition  was  practically  founded.  But  as  early  as  1333 
King  James  I.  Itad  promidgated  an  edict  against  the  heretics 
which  quite  opoaly  put  the  Inquisition  in  a  subaltern  positicm, 
and  secularized  a  great  part  of  its  activities.  The  people,  more- 
over, showed  great  hostility  towards  it.  The  inquisitor  Fray 
Pedro  de  Cadrayta  was  murdered  by  the  mob,  and  in  r335  the 
Cortes,  with  the  consent  of  King  James,  prohibited  the  use  of 
inquisitorial  procedure  and  of  the  torture,  as  constituting  a 
violation  of  tJie  Fueroe,  though  they  made  no  atten^it  to  give 
effect  to  their  prohibition.  In  Castile  Alphonso  the  Wise  had, 
by  establishing  in  his  Fvero  Real  and  his  SUU  PofUdas  an 
entirely  independent  secular  legislation  with  regard  to  heretics 
Cii5S)t  removed  his  kingdom  from  all  papal  interference.  At  the 
opening  of  the  14th  century  Castile  and  Portugal  had  still  no 
Inquisition.  But  at  that  time  in  Spain  orthodoxy  was  generally 
threatened  only  by  a  few  Fraticelli  and  Waidenies,  who  were  not 
numeroua  enough  to  call  for  active  repression.  The  Spanish 
inquisitor  Nichohu  Eymerich,  the  author  of  the  famous  IHrec- 
toriwm  InqtUtitorum,  had  rarely  to  exercise  his  functions  during 
the  whole  of  bis  long  career  (end  of  14th  century),  it  was  not 
against  heresy  that  the  church  had  to  direct  its  vigilance.  A 
mutual  tolerance  between  the  different  religions  had  in  fact 
sprung  up,  eves  after  the  conquest;  the  Christiuis  in  the 
north  recognitcd  the  Mabommedan  and  Jewish  religions,  and 
Alphonso  VI.  of  Castils  took  the  title  of  imparador  de  losdoscuUot. 
But  for  a  long  time  past  both  the  decisions  of  councils  and  papal 
briefs  had  proclaimed  their  surprise  and  indignation  at  this 
ominous  Indifference.  As  early  as  1077  the  third  council  of 
Rome,  and  in  1081  Gregory  VII.,  protested  against  the  admission 
of  Jews  to  public  ofGces  in  Spain.  Clement  IV.,  in  a  brief  of 
1366,  exhorted  James  I.  of  Aragon  to  expel  the  Moors  from  his 
dominions.  In  1376  Nicholas  III.  blamed  Peter  III.  for  having 
made  a  truce  with  them.  One  of  the  canons  of  the  council  of 
Vienne  (1311-1313)  denounces  as  intolerable  the  fact  that 
Mahommedan  prayers  were  still  proclaimed  from  the  top  of 
the  mosques,  and  under  the  influence  of  this  council  the  Spanish 
councUi  of  Zamora  (1313)  and  Valladolid  (1333)  came  to  decisions 
which  won  led  to  violent  measures  against  the  Mudegarea 
(Muuulmana  of  the  old  Christian  provinces).  Already  in  13 10 
massacres  of  Jews  had  taken  place  under  the  inspiration  tA 
Arnold  of  Narbonne,  the  papallegate;  in  1376  fresh  disturbances 
took  place  as  a  result  of  James  I.'s  refusal  to  obey  the  order  of 
Clement  IV.,  who  had  called  upon  him  to  expel  the  Jews  from 
his  dominions.  In  1378  Nicholas  IV.  commanded  the  general 
of  the  Dominicans  to  send  friars  into  all  parts  of  the  kingdom 
to  work  for  the  conversion  of  the  Jews,  and  draw  up  lists  of  those 
who  should  refuse  to  be  baptized.  It  was  in  vain  that  a  few 
princes  such  as  Peter  III.  or  Ferdinand  of  Castile  interfered;  the 
Spanish  dcrgy  directed  the  persecution  with  ever  increasing 
zeal.  In  the  14th  century  the  massacres  increased,  and  during 
the  year  1391  whole  towns  were  destroyed  by  fire  and  sword, 
while  at  Valencia  eleven  thousand  forced  baptisms  took  ^ce. 
In  the  15th  century  the  persecution  continued  in  the  same  way; 
it  can  only  be  said  that  the  years  1449,  1463,  1470,  1473  were 
marked  by  the  greatest  blooi^ed.  Moreover,  the  Mudegares 
were  also  subjected  to  these  baptisms  and  massacres  en  matse. 
From  those,  or  the  children  of  those  who  had  escaped  death  by 
bapthra,  was  formed  the  class  of  Cormrsoi  or  Uarratws,  the  latter 
name  being  confined  to  the  converted  Jews.  This  class  was 
•till  further  increased  after  the  conquest  of  the  kingdom  of 


Granada  and  the  comidetion  of  the  amquest  by  Ferdinand  and 
Isabella,  and  after  the  padficatitm  of  the  kingdoms  of  Aragm 
and  Valencia  by  Charles  V.  The  Mahommedans  and  Jews  in 
these  parts  were  given  the  choice  between  conversion  and  exile. 
Being  of  an  active  nature,  and  desiring  some  immediate  powers 
as  a  recompense  for  their  moral  suflerings,  the  Jewish  or  Mussul- 
man Comtrsoi  soon  became  rich  and  powerf  uL  In  addition  to 
the  hatred  of  the  church,  which  feared  that  it  might  quickly 
become  Islamized  or  Judajzed  in  this  country  which  had  so 
little  love  for  theology,  hatred  and  jealousy  arose  also  among 
laymen  and  especially  in  the  rich  and  noble  classes.  Livtpiaa, 
i.e.  purity  of  blood,  and  the  fact  of  being  an  "  old  Christian  " 
were  made  the  conditions  of  holding  offices.  It  is  true,  this 
mistrust  bad  assumed  a  theological  form  ev&i  before  the  Mahom- 
medan conquest.  As  early  as  633  the  coimcil  of  Toledo  had 
declared  heretics  such  converts,  forced  or  voluntary,  as  returned 
to  their  old  religion.  When  this  principle  was  revived  and, 
whether  through  secular  jealousy,  religious  dislike  or  national 
pride,  was  apphed  to  the  Ctmwsos,  an  essentially  national 
Inquisition,  directed  against  local  heretics,  was  founded  in  Spain, 
and  founded  without  the  help  of  the  papacy.  It  was  created 
in  r48o  by  Ferdinand  and  Isabella.  Sixtus  IV.  had  viabed  the 
papal  Inquisition  to  be  established  after  the  form  and  spirit  ot 
the  middle  ages;  but  Ferdinand,  in  his  desire  for  centralization 
(his  eSorts  in  this  direction  had  already  led  to  the  crearion  of  the 
Holy  Hermandad  and  the  extension  of  the  royal  jurisdiaion) 
wished  to  establish  an  inquisition  which  should  be  entirely 
Spanish,  and  entirely  royal.  Rome  resisted,  but  at  last  gave 
way.  Sixtus  IV.,  Alexander  VI.,  Innocent  VIII.,  Julius  II. 
and  after  them  all  the  pc^>e8  of  the  i6th  century,  saw  in  thb 
secular  attempt  a  great  power  in  favour  of  orthodoxy,  and 
approved  it  when  established,  and  on  seeing  its  constant  activity. 
The  Inquisition  Ux^  advantage  of  this  to  claim  an  almost  complete 
autonomy.  The  decisions  of  the  Roman  Congregation  of  the 
Index  were  only  valid  for  Spain  if  the  Holy  Office  of  Madrid 
thought  good  to  countersign  them;  consequei^y  there  were 
some  books  approved  at  Rome  and  proscribed  in  the  peninsula, 
such  as  the  Hislaria  pdagiawi  of  Cardinal  Nores,  and  some  which 
were  forbidden  at  Rome  and  l^)proved  in  the  peninsula,  such 
as  the  writings  of  Fathers  Mateo  Moya  and  Juan  Bantista  Poza. 
The  Spanish  Holy  Office  perceived  long  htioie  Rome  the  dangers 
of  mysridsm,  and  already  persecuted  the  mystics,  the  Alumbradot 
while  Rome  (impervious  to  MoUnism)  still  favoured  them. 
"  During  the  last  few  centuries  the  church  of  Spain  was  at  once 
the  most  orthodox  and  the  most  independent  of  the  national 
churches  "  (Ch.  V.  Langlois).  There  was  even  a  financial  dispute 
between  the  Inquisition  and  the  papacy,  in  which  the  Inquisition 
had  the  better  of  the  argument;  tht  Roman  Penitentiary  sold 
exemptions  from  penalties  (involving  loss  of  civil  rights),  such  as 
prison,  the  galleys  and  wearing  the  aanbtttito,  and  dispnuiaations 
from  the  crime  of  Marrania  (secret  Judaism).  The  inquisitors 
tried  to  gain  control  of  this  sale,  and  at  a  much  higher  price.iand 
were  seconded  in  this  by  the  kings  of  Spain,  who  saw  that  it  was 
to  their  own  interest.  At  first  they  tried  a  compromise;  the 
unfortunate  victims  had  to  pay  twice,  to  the  pc^  and  to  the 
Inquisition.  But  the  paymoit  to  the  pope  was  held  by  the 
Inquisition  to  reduce  too  much  its  own  share  oi  the  confiscated 
property,  and  the  struggle  continued  throughout  the  first  half 
of  tjie  1 6th  centuiy,  the  Curia  finally  triumphing,  thanks  to  the 
energy  of  Paul  III.  Since,  however,  the  Inquisiti<xi  continued  to 
threaten  the  holders  of  papal  dispensations,  most  of  them  found 
it  prudent  to  demand  a  definite  rehabilitation,  in  return  for 
payments  both  to  the  king  and  the  Inquisition.  As  a  national 
institution  the  Inquisition  had  first  of  all  the  advantage  of  a 
very  strong  centralisation  and  very  rapid  procedure,  consisting 
as  it  did  of  an  organization  of  local  tribuntds  with  a  supreme 
council  at  Madrid,  the  Svprema.  The  grand  inquisitor  was 
ex  oficio  president  for  life  of  the  royal  coundi  of  the  Inquisition. 
It  was  the  grand  inquiutor.  General  Jimenez  de  Cisnetos,  who 
set  in  motion  the  inquisitorial  tribunals  of  Seville,  Cordova, 
Jaen,  Teredo,  Murda,  Valladdid  and  Calahorrs.  There  was  no 
such  tribunal  at  Madrid  till  the  time  of  Philip  IV.  Tlie  inquisitor- 
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general  of  Aragon  established  inquiatoTs  at  Saragossa,  Barcelona, 
Valencia,  Majorca,  Sardinia,  Sidly  and  Fam[>eluna  (moved  later 
toCalahorra).  From  the  very  be^nningthcpapacystrenethened 
this  organization  by  depriving  the  Spanish  met  ropoL tans,  by 
the  bull  of  the  asth  of  September  I487,  of  the  right  of  receiving 
appeals  from  the  dedaions  given  jointly  by  the]  bishops  of  the 
various  dioceses,  tbeir  suffragans  and  the  apostoUc  inquisitors, 
and  by  investing  the  inquisitor-general  with  this  right.  And, 
more  than  this,  Torquemada  actually  took  proceedings  against 
bishops,  for  example,  the  accusation  of  heresy  against  Don 
Pedro  Aranda,  bishop  of  Calahorra  (1498);  while  the  inquisitor 
Lucero  prosecuted  the  first  archbishop  of  Granada,  Don  Ferdi- 
nando  de  Talavera.  Further,  when  once  the  Inquisition  was 
closely  allied  to  the  crown,  no  Spaniard,  whether  cleii  or  layman, 
could  escape  its  power.  Even  the  Jesuits,  though  not  till  after 
1660,  were  put  under  the  authority  of  the  Supretna.  The 
highest  nobles  were  kept  constantly  under  observation;  dtuing 
the  reigns  of  Charles  III.  and  Charles  IV.  the  duke  rf  Almodovar, 
the  count  of  Aranda,  the  great  writer  Campomanes,  and  the  two 
ministers  Melchior  de  Jcrvellanos  and  the  count  of  Florida-Alanca, 
were  attacked  by  the  Suprema.  But  the  descendants  of  Moors 
and  Jews,  though  they  were  good  Christians,  or  even  nobles, 
were  most  hehj  in  suspicion.  Even  during  the  middle  ages  the 
descendants  of  the  Faterenes  were  known,  observed  and  de- 
nounced. In  the  eyes  of  the  Inquisition  the  taint  of  heresy  was 
even  more  indelible.  A  family  into  which  a  forced  conversion 
or  a  mixed  marriage  had  introduced  Moorish  or  Jewi^  blood 
was  almost  entirely  deprived  of  any  chance  of  public  office, 
and  was  bound,  in  order  to  djaarm  suspicion,  to  furnish  agents 
or  spies  to  the  Holy  OfBce.  The  Spaniards  were  very  quick  to 
accept  the  idea  of  the  Inquisition  to  such  an  extent  as  to  look 
upon  heresy  as  a  national  scourge  to  be  destroyed  at  all  costs, 
and  they  consequently  considered  the  Inquisition  as  a  powerful 
and  indispensable  agent  of  public  protection;  it  would  be  going 
too  far  to  state  that  this  conception  is  unknown  to  orthodox 
preaent-'day  historians  of  the  Inquisition,  and  especially  certain 
Spanish  historians  (d.  the  preface  to  Menendez  y  Pelayo's 
HeUredaxos  espaHoles) .  As  bad  happened  among  the  Albigenses, 
commerce  and  industry  were  rapidly  paralysed  in  Spain  by  this 
odious  regime  of  Suspicion,  especially  as  the  Conversos,  who 
inherited  the  industrial  and  commercial  capacity  of  the  Moors 
and  Jews,  represented  one  of  the  roost  active  elements  of  the 
population.  Besides,  this  system  of  wholesale  confiscations 
might  reduce  a  family  to  beggary  in  a  single  day,  so  that  all 
transactions  were  liable  to  extraordinary  risks.  It  was  in  vain 
that  the  counsellors  of  Charles  V.,  and  on  several  occasions 
the  Cortes,  demanded  that  the  inquisitors  and  their  countless 
agents  should  be  appointed  on  a  fixed  system  by  the  state;  the 
state,  and  above  all  the  Inquisition,  refused  to  make  any  such 
change.  The  Inquisition  preferred  to  draw  its  revenues  from 
heresy,  and  this  is  not  surprising  if  we  think  of  the  economic 
aspect  of  the  Albigensian  Inquisition;  the  system  of  encourS 
was  simply  made  general  in  Spain,  and  managed  to  exist  there 
for  three  centuries.  In  the  case  of  the  Inquisition  in  Languedoc, 
there  still  remained  the  possibility  of  an  appeal  to  the  king, 
the  inqoiHtors,  or  more  rarely  the  pope,  against  these  extortions; 
but  there  was  nothing  of  the  kind  in  Spain.  The  Inquisition  and 
the  Crown  could  refuse  each  other  nothing,  and  appeals  to  the 
pope  met  with  their  united  resistance.  As  early  as  the  reign  of 
Ferdinand  certain  rich  ConEersin  who  had  bought  letters  of 
indulgence  from  the  *Holy  See  were  nevertheless  prosecuted 
by  Ferdinand  and  Torquemada,  in  spite  of  the  protests  of 
Siztus  IV.  The  papacy  met  with  the  most  serious  checks  under 
the  Bourbons.  Philip  V.  forbade  all  his  subjects  to  carry  appeals 
to  Rome,  or  to  make  public  any  papal  briefs  without  the  royal 
exequatur. 

The  political  aspect  of  the  work  and  character  of  the  Inquisi- 
tion has  been  very  diversely  estimated;  it  is  a  serious  error  to 
attribute  to  it,  as  has  too  often  been  done,  extreme  ideas  of 
equality,  or  even  to  represent  it  as  having  favoured  centralization 
and  a  royal  absolutism  to  the  same  extent  as  the  Inquisition  of 
the  rsth  and  14th  centuries  in  Languedoc.     "  It  was  a  mere 


coincidence," sayi  H.C.Lea,"  that  the  Inquisition  and  absolut- 
ism developed  side  by  side  in  Spain."  The  Suprema  did  not 
attack  all  nobles  as  nobles;  it  attacked  certain  of  them  as 
Comersos,  and  the  Spanish  feudal  nobles  were  sure  enough  of 
their  limpiaa  to  have  nothing  to  fear  from  it.  But  it  is  undeni- 
able that  it  frequently  tended  to  constitute  a  state  within  the 
state.  At  the  rime  of  their  greatest  power,  the  inquisitors  piud 
no  taxes,  and  gave  no  account  of  the  confiscations  which 
they  effected;  they  claimed  for  themselves  and  their  agents  the 
right  of  bearing  arms,  and  it  is  well  known  that  their  declared 
adversaries,  or  even  those  who  blamed  them  in  some  lespects, 
were  without  fail  prosecuted  for  heresy.  But  that  was  not  the 
limit  to  their  pretensions.  In  r574,  under  Philip  II.,  there  was 
an  idea  of  instituting  a  military  order,  that  cA  Santa  Maria  de  )a 
Espada  Blanca,  having  as  its  head  the  grand  inquisitor,  and  to 
him  all  the  membeia  of  the  order,  i.e.  all  Spaniards  distinguished 
by  limpiaa  of  blood,  were  to  swear  obedience  in  peace  and  in  war. 
Moreover,  they  were  to  recognize  his  jurisdiction  and  give  up  to 
him  the  reversion  of  their  property.  Nine  provinces  had  already 
consented,  when  Philip  II.  put  a  stop  to  this  theocratic  movement, 
which  threatened  his  authority.  It  was,  however,  only  the 
Bourbons,  who  had  imbibed  Galilean  ideas,  who  by  dint  of 
perseverance  managed  to  make  the  Inquisition  subservient  to 
the  Crown,  and  Charles  III.,  "the  philosopher  king,"  openly 
set  UmJts  to  the  privileges  of  the  inquisitors.  NapoLe<H),  on 
his  entry  into  Madrid  (December  1808},  at  once  siqq)re5sed  the 
Inquisition,  and  the  eitraondinary  general  Cortes  cm  the  uth 
of  February  r8i3  declared  it  to  be  incompatible  with  the  constitu- 
tion, in  spite  of  the  protests  of  Rome.  Ferdinand  VII.  restored 
it  (July  31,  1814)  on  his  return  from  exile,  but  it  was  impoverished 
and  almost  powerless.  It  was  again  abolished  as  a  result  of  the 
Liberal  revolution  of  r8ao,  was  restored  temporarily  in  1833  after 
the  French  military  intervention  under  the  due  d'Angoul&ne, 
and  finally  disappeared  on  the  rsth  of  July  1834,  when  Queen 
Christina  allied  herself  with  the  Liberals.  "  It  was  not,  however, 
till  the  8th  of  May  1869  that  the  principle  of  religious  liberty 
was  proclaimed  in  the  peninsula;  and  even  since  then  it  has  been 
limited  by  the  constitution  of  1876,  which  forbids  the  public 
celebration  of  dissident  rehgions  "  (S.  Reinach).  In  i8r6  the 
pope  abolished  torture  in  all  the  tribunals  of  the  Inquisition. 
It  b  a  too  frequent  practice  to  represent  as  peculiar  to  the  Spanish 
Inquisition  modes  of  procedure  in  use  for  a  long  time  in  the 
inquisitorial  tribunals  of  the  rest  of  Europe.  There  are  no  special 
manuals,  or  praetica,  for  the  inquisitorial  procedure  in  Spain; 
but  the  few  distinctive  diaracteristics  of  this  procedure;  may  be 
mentioned.  The  Suprema  allowed  the  accused  an  advocate 
chosen  from  among  the  members  or  familiars  of  the  HcAy  Office; 
this  privilege  was  obviously  illusory,  for  the  advocate  was  chosen 
and  paid  by  the  tribunal,  and  could  only  interview  the  accused 
m  presence  of  an  inquisitor  and  a  secretary.  The  theological 
examination  was  a  delicate  and  minute  proceeding;  the  "  quali- 
ficators  of  the  Holy  OfBce,"  ^>ecial  functionaries,  whose  equivalent 
can,  however,  easily  be  found  in  the  medieval  Inquisition, 
charged  those  books  or  ^jeeches  which  had  incurred  "  theological 
censures,"  with  "  slight,  severe  or  violent  "  suspicion.  There 
was  no  challenging  of  witnesses;  on  the  contrary,  witnesses 
who  were  objected  to  were  allowed  to  give  evidence  on  the  most 
important  points  of  the  case.  The  torture,  to  the  practice  of 
which  the  Spanish  Inquisition  certainly  added  new  refinements, 
was  originally  very  much  objected  to  by  the  Spaniards,  and 
Alphonso  X.  prohibited  it  in  Aragon;  later,  especially  in  the 
15th,  r6th  and  T7th  centuries  it  was  api^ed  quite  shamelessly 
on  the  least  suspicion.  But  by  the  end  of  the  i8th  century, 
according  to  Llorente,  it  had  not  been  employed  for  a  long  time; 
the  fiscal,  however,  habitually  demanded  it,  and  the  accused 
always  went  in  dread  of  it.  Tlie punishment  of  death  by  burning 
was  much  more  often  employed  by  the  Spanish  than  by  the 
medieval  Inquisition;  about  3000  persons  were  burnt  In 
Torquemada's  day.  Penitents  were  not  always  reconciled,  as 
they  were  in  the  middle  ages,  but  those  condemned  to  be  burnt 
were  as  a  rule  stranded  previously. 
With  the   extension   of  the   Spanirii   colonial  empire 
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ItfiuUlllun  upriitd  ihrmighoutit  almnt  rontemporaneotulywltb 
ttfanhli  ''■"  C'ftlhoUc  fnlth.  forilinand  IV.  decreed  the  Mtsb- 
anai^Uff  UnhmpnLur  the  Inqulillionln  An)erici„aiul  Jlmencaia 
g"!!*  igi6    ajipiiliileil    Juia    (Juevedo,  blihop    of    Cuba, 

IfiJK'MH)!  havItiK  Iwrn  coninitlcil  by  the  agcnla  of  the  Holy 
OJIiiu,  Charloji  V.  tlecrocil  (UcUibcr  15,  1538)  thai  only  the 
Kuru|)(-Hn  t^luiilim  nhoiild  be  lubject  to  the  Juritdiction  of  the 
In(|ul»ltlitni  hut  I'hllip  11'  Incroarwd  the  powrrsof  theinquiiitora' 
drloKHto  audi  In  1541.  oitabJiihed  on  a  permaoeat  basia  three 
l)<iw|pn>vliKtiiunh«  ln<|Uliitlon  at  Lima,  Moilco  and  Cartagena. 
'J'hn  lirnL  tuh-diiji  look  place  at  Mexico  lo  1574,  the  year  in 
which  llfrDtndH  Ciirlei  dlnd.  The  Inqulaitlon  of  Portugal 
wwi  no  l«w  curoful  to  tnauro  the  orthodoxy  of  the  Portuguese 
coluiilrii,  An  Inqulaitlon  of  the  Kait  Indioi  wai  eitabliihed  at 
(iutti  with  JurlMJlvllon  over  nil  the  dorainjoni  of  the  king  of 
t'oriiiiihl  bnyotkd  the  C:H{>a  of  Good  Hope.  Finally  Philip  II. 
tvcii  wlilind  to  ritabliah  an  lutineratit  Inquisition,  and  at 
hli  rcitUBHl  the  imjid  iTeuted,  by  a  brief  of  the  aiit  of 
July  ijTii  llie  "  Inqulaitlon  of  the  galicyi,"  or  "  of  fleeu  and 
armlrai," 

Aftpr  the  oapuiiton  ol  iho  Jowi  under  lubclla  the  Catholic 
(uui),  followed  under  I'hUlp  111.  by  that  of  tho  Moriicoei  (1600), 
Otktr  ''"'  'i>^*'''''''**»  Al  tui'krd  ri]wclally  CalholiCB  descended 
^lUvtUta  inm  intldoli,  the  Uarranet  and  Cvnvfrsos,  who  were, 
•tHM  nut  without  roaaon,  •ttipnlwl  of  often  practising  in 
^f^St  *^'iv'  ^^^  ritM  of  thoir  anccsirnl  religion!.  As  late  as 
fJUJH  IT  1.1  a  aet-rat  aasoclatiun  was  discovered  at  Madrid, 

roiiliiliuc  of  twenty  famillcsi  having  a  rabbi  and  a 
•yniuuiuo.  In  tin  a  whole  communiiy  of  Moriscoet  was 
dfitouiii.'wl  at  UrAuadti,  aiitl  prosecuted  with  the  utmost  rigour. 
Aintiti,  H  iivat  number  uf  ik<«h>1q  were  denounced,  auit  to 
the  itaUejt.  or  hurnt,  tor  having  ^et^rn<^d  to  their  anctsiral 
nlllliui),  Mi  (he  llitnsii'ttt  of  «vtdenc«,  such  aa  making  ablutions 
durtnx  tho  day  lime,  alMlaining  from  awine's  desh  or  wine, 
ualug  hennNi  vtnaing  Moorish  aonga.  or  possessing  Arabic  nanu- 
at-tipls.  Durlnit  the  loih  Mtd  t7th  cvnturics  the  Inquisition  in 
S|Wln  wan  UirmHcd  against  tViteataniiam.  The  in^uiaitor- 
generali  Vernando  de  \  aldfs,  archbiahop  of  Seville,  asked  the 
yM\>v  to  i.\tiHW)»n  ihf  Luthrrana  to  be  burnt  cwn  if  they  were 
AMI  barkolitlm,  or  winhnl  tu  Iw  rrconcih^d.  while  in  isto  three 
ion'ign  rMiwlaittn,  twit  Kiiglishmen  and  a  Ftutchinan  were 
buTiil  iH  tlp^Anve  of  all  inlcmational  law.  But  the  Refumatkui 
wwr  ha^l  VDuujHt  >u|H»rtor*  in  Spain  10  ixxupy  the  attention 
ut  ihv  Inuuiwliun  t«>r  twtg.  After  the  if«rr«N«s  the  mystics 
vS  all  liiHU  fUrutaheit  the  itreatfst  Btttaber  ol  victiaa  to  the 
(MTiUit  tribunal.  Here  acain  we  should  not  low  sight  of  the 
trasttii\«  t^  thv  ttKtlfvval  Inquisilittn:  the  no'siiciun  of  the 
tlfcK«^l>.  the  HrethxH)  »i  the  t'lvc  ti(wrtt  and  the  inntUBcnbte 
|M»(kKwt  w\'is  h4d  iKvn  )Hiil«^v  penevuted  by  thf  iaquisiion 
v4  vVrttMivv  *nd  K^ranv-if  duriax  the  ulh  and  ijth  ceaturtes. 
I'hr  lIlumitMii  vANWt^xMWk.  who  wvTf  ^'vry  miKb  akin  10  the 
nw^lvrva)  !>(\-urtnk  anv|  ib>E-  m,\'*iks  ^m'  Casiik  and  Arai^a  irate 
(uiIU«m1.v  ^xanuitn).  jvtd(*vt  and  exrcuterl.  N<x  ^vra  the  iu<.«i 
(amous  |i<««vn»  vVuM  (mc^ajK  the  sws|«ktv>u»  «miI  <tf  the  inqui^tors 
\  «klf«  anil  M<^'Kt>.>r  l^tntv  Itw  wiiiuic*  «(  Uus  de  Granada 
«vi*  s.'fwsutvvl  aa  ixwiaiuiiv  iwou  i.-  iiii»<hV^.M.  ^  lyiMiius 
i.V  l-i«v\4a  «j««  IWKV  im)^r«<MM\t  at  the  b«|ci>Mut«  oj  hb  canwr; 
St  l>i«n»4i  w»»  *^\'tt*^l  <M"  »i»\«hSw>.t.  and  smral  iin«s  de- 
M«t«Hv'Vvlc  «»»  v-*  M  "twiri*,  i.VA.rtibv  4,»  mmt  jt^imf.  was 
tinttMNv<vt  bv  itx-  l»^:(^:v;^w.  and  stw  Vm  Mtty  u\-v\i  by  tbe 
(vwi^xw*!  :itL^K««>.-f  vy  rb.Ui^  H,    i\me,:;««  numbtt^  «|'  v^ttKure 

\».-*MMH-s'«,  \KX\>*T\'«  SsSi  »«««»  a«Nl  Wv'!:;t«,  vVfto^  «IM  '.AyWW*- 

WV4V  «c\'«>^>(  W  U^^mt^^m  «:^l  (ivn».S«vt  m  ;he  itns  w  tbe 
■it\t;**|^v^*  >At  tbe  i:;\:'nss",w*,  Vtvvw  «*  ««rh««  .j^<f<ansce 
>i%v..N-«»..iA  «««  tx'*»(v-«;»\Ji  lai;!*  a^.Nis*  c>;tMi  RS^*cr.  M*\:=w« 
bia'«-vt  •*»  *rt\-»i<\,i  Ji»i  OJUfo-ve-wevi  w  i>«pw.iil  ue^'vtivcraect 
\i»^S,.f  ivv-"',  ai'si  »;-;;s<  si*  i^i  v'«*'f.av,  '■_   !*:>:,  jvvenl 

tV<(\s».i-«M;x    , i:\xij  ;-*S  vc-vtruE^.  vt    tie  K_J.  ,'*  .-^r:*?^;'  *»: 


the  poet  Tomaa  de  Iriarte,  the  ministen  CUvigo  Riela,  Arands 
and  others  being  prosecuted  as  "  philosophers."  Subject  also 
to  the  tribunal  of  tbe  Holy  Office  were  bigamists,  blaqifaemtrsi 
usurers,  sodomites,  priests  who  had  tnao'ied  or  broken  the 
secrecy  of  the  confessional,  laymen  wiio  assumed  eccleuastical 
costume,  &c.  "  Id  all  these  matters,  though  the  Inquisition 
may  have  been  indiscreet  in  meddling  with  aSairs  which  did  not 
concern  it,  it  must  be  confessed  that  it  was  not  cruel,  and  that  it 
was  always  preferable  to  fall  into  the  handa  of  the  Inqiiisitiim 
rather  than  those  of  the  secular  judges,  or  even  tbe  Roman 
inquisitors "  (S.  Reinach).  Apart  from  certain  exceptional 
cruelties  such  as  thoee  of  the  Inquisition  of  Calahorra,  perhaps 
the  greatest  number  of  executions  of  sorcerBrs  took  place  io  the 
colonies,  in  the  Philippines  and  Mexico.  la  Spain  the  peisecu- 
tion  was  only  moderate^  at  certain  times  it  disappeared  ahrtost 
completely,  especially  in  the  time  of  tbe  clmr-sighted  inquisitor 
SalazBT. 

Two  features  of  the  Spanish  Inquisition  are  especially  nou- 
worthy:  the  prosecutions  for  "  spMches' suspected  of  heresy" 
and  the  censure  of  books.  The  great  scholar  Pedro  de  Lerma, 
who  after  fifty  years  at  Paris  (where  he  was  dean  of  the  faculty  of 
theology)  had  returned  to  Spain  as  abbot  of  CompluU),  was  called 
upon  in  T537  to  abjure  eleven  "  £j«smian  "  propcsitions,  and 
was  forced  to  return  to  Paris  to  die.  Juan  de  Vergara  and  his 
brother  wera  summoned  befoie  the  Znquiation  for  favouring 
Erasmus  and  his  writings,  aod  detained  several  years  before 
they  were  acquitted.  Fray  Alonso  de  Vinies,  chaplain  to 
Charles  V.,  was  imprisoned  on  an  absurd  charge  of  depi«datiog 
the  monastic  state,  and  was  cody  released  by  the  popt  at  tbe 
instance  of  the  emperor.  Mateo  Pascual,  profeBsor  of  theology 
at  Alcala,  who  bad  in  a  public  lecture  expressed  a  doubt  as  to 
purgatory,  suffered  imprisonment  and  the  confiscation  of  his 
goods.  A  similar  fate  befell  Montemayor,  Los  Bn»as  and  Luis 
de  la  Cadena. 

The  censure  of  books  was  «fitabUsbed  in  ijoa  by  Ferdinand 
and  Isabella  as  a  state  institution.  All  ba(d»  had  to  pass  *h""Tg>i 
the  hands  of  the  bishops;  in  1521  the  Inquisition  tooL  upon 
itself  the  examination  of  books  suspected  of  Luthentn  heresy. 
In  1 554  Charles  V.  divided  the  rcBpoBsihility  f<ff  the  «->«i«~«hi-p 
between  the  Royal  Council,  whose  duty  it  was  to  gnnt  or  refuse 
the  trnprimntur  to  manuscripts  and  the  Inqxisition,  whidi 
retained  tbe  right  of  [Hohibitiiig  books  which  it  judged  to  be 
pernicious;  but  after  1527  it  also  gave  the  licence  to  pimt. 
In  i$4T  the  Suprema  produced  an  Index  of  prohiluted  boo^ 
drawn  up  in  1546  by  the  university  of  Louvain;  it  wasctunideted 
eapeciaU>'  as  regards  -'^hi<1>  books,  in  1551,  and  sevexal  iatet 
editi<u)S  wetc  published.  Moreover,  the  rtmsartt  4e  libnt  night 
present  tbeiosdves  in  the  iMme  of  the  Holy  Office  in  any  private 
library  or  bookshop  and  confiscate  iHohilHted  bocAs.  In  1558 
the  penalty  <rf  death  and  confiscation  of  pioperty  was  decreed 
against  any  bookseller  or  individual  who  sbouM  ke^  in  his 
possesstoa  coodemned  books.  Hie  OHtsure  of  books  was 
eventually  abotisbed  in  iSri. 

Biat  lOGaAFBT. — .\  critical  bibKographf  was  drawn  up  bv  P. 
Ftntrrkt)  in  tbe  jmtarK  to  ttie  Fren^  translatioo  (1900)  <rf  it.  C. 
Ltm'f  unimrtaM  Maodard  work:  Hidiry  «/  tlir  JmtmiiiiMm  n  li« 
UUJU  Afti  Lj  xvls,.  London.  iS^I,  Set  also  J.  Havet,  L'Bhiat 
ft  it  y-is stititrr  d>  nKMwi  igf  hiinam  XIII'  near  in  the  t£<s*«i 
(i.'^ftev^.aM,  >vl.  iL  ,Paris,  i8q6^ ;  Ch.  V.  Langhns.  L'lwqwiiHat  i'»p*ii 
ir;  ^nmm  •wnitT  il^ns.  iqoi);  Donais.  L  Imgmiiitifm  (I^rK,  1907': 
E.  VacaihUrd.  L'i»fmntiom  (Pans,  1907):  Douai^  Dmrnmi^t  fimr 
wnv  4  •  •L^'t'T  il  riMjmintum  d^mj  U  Lmmfmtdt  \a  vol&„  Pm^ 

,;  wis..  M;:cji;b.  lS«xx  Tbe  sectrad  vcjiisw  is  cTTdpased  of  docc* 
cnrik'  :  Mv'^-.Kr.  L' I^misiliem  Asmi  If  mM  it  U  firmma  «■ 
.t;;:'  it  m  Xl  '•'•  iHm.  Ei»^  nr  in  srviKt  dt  aeu  hi^m  ihin, 

*-.:i-ii.'vs   •tn-li^ii.-.ie     ix^~\-s^<      4   vol?..   L.b«::.    l^^9-lJ«■  ; 

tSjt  :  Hi-sec.  /•f»ifi.-j" 
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DtUHITT  (from  Lat.  in,  not,  and  JONtu,  Bound),  &  generic 
term  applied  to  certain  morbid  mental  conditions  produced 
by  defect  or  disease  of  the  brain.  The  synonyms  in  more  or  less 
Irequest  use  are  luMocy  (from  a  supposed  ioBueuce  of  the  mooa), 
maital  disttue,  alitnuMan,  derangement,  oherroiien,  madfias, 
unsoundness  of  mind.  The  tenn  Psychiatry  {.^(nrx.'fj,  mind;  and 
tarpda,  treatment)  is  applied  to  the  study  and  treatment  of 
tiie  condition. 

I.  Medical  and  Genekai. 

There  are  many  diseases  of  the  general  system  productive 
of  disturbance  of  the  mental  faculties,  which,  eithei  on  account 
of  theti  transient  nature,  from  their  being  associated 
with  the  course  of  a  particular  disease,  or  from  their 
slight  intensity,  are  not  included  under  the  head  of  insanity 
proper.  From  a  strictly  scientific  point  of  view  it  cannot 
be  doubted  that  the  fever  patient  in  his  delirium,  or  the 
drunkard  in  his  excitement  or  stupor,  is  insane;  the  brarn  of 
either  being  under  the  influence  of  a  morbific  agent  or  of  a  poison, 
the  mental  faculties  are  deranged;  yet  such  derangements 
are  regarded  as  functional  disturbaaices,  t.e.  disturbances  pro- 
duced by  agencies  which  experience  tells  will,  in  the  majority 
of  cases,  pass  off  within  a  given  period  without  permanent 
results  on  the  tissues  of  the  organ.  The  comprehensive  scientific 
view  of  the  position  ia  that  all  diaeaseaof  the  nnvoua  system, 
whether  primary  or  secondary,  congenital  or  ac(|uired,  should,  in 
the  words  of  Griesinger,  be  regarded  as  one  inseparable  whole| 
of  which  the  so-called  mental  diseases  comprise  only  a  moderate 
prtqwrtion,  HoweVH  important  it  may  be  for  the  physician 
to  keep  this  principle  before  him,  it  may  be  freely  admitted  that 
it  cannot  be  carried  out  fully  in  practice,  and  that  social  considera- 
tions compel  the  medical  profession  and  the  public  at  large  to 
draw  an  arbitrary  line  between  such  fusctioBal  diseases  of  the 
nervous  system  as  hysteria,  hypeckondHasis  and  ddtrinm  on  the 
one  hand,  and  such  conditions  as  mania,  melancholia,  stupor  and 
dementia  on  the  other. 

All  attempts  at  a  short  definition  of  the  term  "  irusanity  " 
have  proved  nnsatisfactory;  perhaps'  the  nearest  approach 
to  accuracy  is  attained  by  the  rough  statement  that  it  is  a 
symptom  of  disease  of  Ike  brain  inducing  disordered  menlai  symptoms 
— the  teim  disease  being  used  in  its  widest  acceptance.  But 
even  this  definitron  is  at  once  too  comprehensive,  as  under  it 
might  be  included  certain  of  the  functional  disturbances  alluded 
to,  and  too  exclusive,  as  it  does  not  comprehend  certain  rare 
transitory  forms.  Still,  taken  c^er  all,  this  may  be  accepted  as 
the  least  defective  short  definitioB;  and  moreover  it  possesses 
the  great  practical  advantage  of  keeping  before  the  student  the 
primary  fact  that  insanity  is  the  result  of  disease  of  the  brain 
(see  Braik,  and  Neuaofatholooy),  and  that  it  is  not  a  mere 
immaterial  disorder  of  the  intellect..  In  the  earliest  ^x>chs  of 
medicine  the  corporeal  character  of  insanity  was  generally 
admitted,  and'  it  was  not  until  the  superstitious  ignorance  of 
the  middle  ages  had  obliterated  the  scientific,  though  by  no 
means  always  accurate,  deductions  of  the  early  writers,  that  any 
theory  of  its  purely  psychical  character  arose.  At  the  present 
day  it  is  unnecessary  to  combat  such  a  theory,  as  it  is  universally 
accepted  that  the  brain  is  the  organ  through  which  mental 
pheaomeaa  are  manifested,  and  therefore  that  it  is  impossible 
to  conceive  of  the  existence  of  an  insane  mind  in  a  healthy  brain. 
On  thb  basis  insanity  may  be  defined  as  consisting  in  morbid 
conditions  of  the  brain,  the  results  of  defective  formation  or  altered 
nutrition  tf  its  substance  induced  by  local  or  general  morbid  processes, 
and  characterized  especially  by  non-development,  obliteration,  im- 
fairment  or  perversion  of  one  or  more  of  its  psychical  functions. 
IThus  insanity  is  not  a  simple  condition;  it  comprises  a  large 
number  of  diseased  states  of  the  brain,  gathered  under  one 
popular  term,  on  account  of  mental  defect  or  aberration  being 
the  predominant  symptom. 

The  insanities  are  sharply  divided  into  two  great  classes — 
the  Congenital  and  the  Acquired.  Under  the  head  of  Congenital 
Insanity  must  be  con^dered  all  cases  in  which,  from  whatever 
cause,  brain  development  has  been  arrested,  vi'nh  consequent 


linpotCBtiality  of  devetcpmem  of  the  mentd  fac^ties;  under  that 
of  Acquired  Insanity  all  those  in  which  the  brain  has  been  born 
healthy  but  has  suSered  from  morbid  processes  aSectr 
ing  it  primarily,  or  from  diseased  states  of  the  general  | 
system  implicating  it  secondarily.  In  studying  the 
causation  of  these  two  great  classes,  it  will  be  found  that  certain 
remote  influences  exist  vidtAi  are  believed  to.be  commonly 
preduposing;  these  will  be  ooDsideied  as  such,  loftvlag  the 
proximate  or  exciting  causes  until  each  class  with  its  subdivi^ona 
comes  nnder  review. 

In  most  treatises  on  the  subject  will  be  fpund  discussed  the 
bearing  which  ci  vilization,nationality,  occupation,  educalioB,  &C., 
have,  or  are  supposed  to  have,  on  th»  prfaductiini  of 
insanity.  Such  discussions  are  as  a  rule  eniinently 
unsatisfactory,  founded  as  they  are  on  common  observa- 
tion, broad  generalizations,  and  very  impotfect  statistics. 
As  they  are  for  the  most  part  negative  in  result)  at  the-  best 
almost'entirely  irrelevant  to  the  present  purpose,  it  is  proposed 
merely  to  summarize  shortly  the  general  outcome  of  what  has 
been  arrived  at  by  those  authorities  who  have  sought  to  assess 
the  value  to  be  attached  to  the  influence  exerdsod  by  such 
factors,  without  entering  in  any  detaH  on  tht  theories  Involved. 
The  causes  of  insanity  may  be  divided  into  {a)  general,  and  {b) 
proximate. 

(a)  General  Causes.— I.  CmUcaltM.— Althoue-h  inianity  is  by 
no  means  unknown  amongst  savage  races,  there  can  oe  do  reasonable 
doubt  that  it  is  much  more  frequently  developed  in  civilized  com- 
munities; also  that,  as  the  former  coi^e  under  the  infiueoce  of 
civilization,  the  percentage  of  lunacy  is  increased.  This  is'  in  con- 
sonance with  the  observation  of  disease  of  whatever  nature,  and  is 
dependent  in  the  case  of  insanity  on  the  wear  and  tear  of  nerve 
tissue  involved  in  the  struggle  for  existence,  the  physically  dcr 

Ercssing  effects  of  pauperism,  and  on  the  abuse  of  alcoholic  atimu- 
ints ;  each  of  which  morbid  Factors  falls  to  be  considered  separately 
as  a  proximate  cause.  In  considering  the  influence  of  civilieation 
upon  the  production  of  insanity,  regard  must  be  had  to  the  more 
evolved  ethical  attitude  towards  disease  in'  general  which  exists  in 
civilized  communities  as  well  as  to  the  more  perfect  recognition  and 
registration  of  insanity. 

a.  Nalionalily. — In  the  face'  of  the  imperfect  social  statistics 
afforded  by  most  European  and  American  nations,  and  in  their 
total  absence  or  Inaccessibility  amongst  the  rest  of  mankind,  it  is 
impossible  to  adduce  any  trustworthy  statement  under  tills  Iiead. 

3.  Occupation. — There  is  nothing  to  prove  that  insanity  b  in  any 
way  connected  with  the  prosecution  of  any  trade  or  profession 
per  se.  Even  If  statistics  existed  (which  they  do  not)  showing  the 
proportion  of  lunatics  belonging  to  dllierent  occupations  to  the  looo 
of  the  population,  it  is  obvious  that  no  accurate  deduction  guoad 
the  influence  of  occupation  could  be  drawn. 

4.  Education. — There  is  no  evidence  to  show  that  cducatlon'has 
any  Influence  over  either  the  production  or  the  prevention  of  in- 
sanity. The  general  result  of  discussions  on  the  aoove  subjects  has 
been  the  production  of  a  series  of  arithmetical  statements,  which 
have  cither  a  misleading  bearing  or  no  bearing  at  all  on  the  Question. 
In  the  study  of  insanity  statistics  are  of  slight  value  from  trie  scien- 
tific point  of  view,  and  are  only  valuable  in  its  financial  aspects, 

5.  Inheritance. — The  hereditary  transmission  of  a  liability  to 
mental  disease  must  be  reckoned  as  the  most  Important  among  all 
predlspoung  causes  of  insanity.  It  is  probably  well  within  the 
mark  to  say  that  at  least  50%  of  the  insane  have  a  direct  or  colla- 
teral hereditary  tendency  towards  insanity.  The  true  significance 
of  this  factor  cannot  as  yet  be  explained  or  described  shortly  and 
cleariy,  but  it  cannot  be  too  definitely  stated  that  it  ia  not  the 
Insanity  which  Is  Inherited,  but  only  the  predisposition  to  the 
manifestation  of  mental  symptoms  in  the  presence  of  a  sufficient 
exciting  cause.  The  most  widely  and  generally  accepted  view  of 
the  exciting  cause  of  Insanity  is  that  the  predisposed  brain  readily 
breaks  down  under  mental  stress  or  bodily  privations.  There  is, 
however,  another  view  which  has  'been  recently  advanced  to  the 
effect  that  the  majority  of  mental  diseases  are  secondary  to  bodily 
disorders,  hereditary  predisposition  being  the  equally  predisposing 
causal  factor.  There  is  probably  truth  In  both  these  views,  and 
such  an  admisdon  accentuates  the  complexity  of  the  factorship  of 
heredity.  If  insanity  can  be  induced  by  physical  disorders,  which 
must  essentially  be  of  the  nature  qf  toxic  action  or  of  mechanical 
agency  which  can  alter  or  influence  the  functional  powers  of  the 
brain,  then  it  Is  probable  that  hereditary  predisposition  to  Insanity 
means,  not  only  the  transmission  of  an  unstable  nervous  system, 
but  also  a  constitution  which  is  either  peculiarly  liable  to  the  pro- 
duction of  such  toxic  or  poisonous  substances,  or  Incapable  of 
effectively  dealing  with  the  toxins  or  poisonous  substances  normally 
formed  duriim:  metabolic  processes.  Such  a  view  broadens  our 
conception  of  the  factorship  of  hereditary  transmission  and  crffei? 
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«|>pciiil  orgnns,  ai.  for  instance,  fatty  degeneration  of  the  heart. 
all  probability  the  insanity  of  the  climacteric  period  may  be 
;rTcd  to  two  pathological  conditions;  it  may  depend  on  atnictiual 


referred  to  two  patholcwical  conditions;  it  maji  depend  on  atnictiual 

tlitttigc*  in  tbc_Draia  due_to  fatty  d^eneration  of  its  arteries  aad 
ult  ofgeneral  systemic  disturbance, 


1  the  female  and  possibly 


it  may  be  a  si 
as  Indicated  by  cessal 

jiy  aome  analo^us  modification  of  the  sexual  functioi.  ._  ,..,„. 
The  icnile  penod  brings  with  it  further  reduction  of  formative 
artivlly ;  all  the  tissues  waste,  and  are  liable  to  fatty  and  calcareous 
ilcgencration.  Here  again,  the  arteries  of  the  brain  are  very  generally 
implicated;  atheroma  in  some  degree  is  almost  always  present, 
but  la  by  no  means  necessarily  followed  by  insanity. 

"Hie  various  and  profound  modlficatioDs  of  the  eymem  which 
attend  the  periods  of  ucero-gestation,  preenancy  and  i^d-bearing 
do  not  lca\-e  the  nervous  centres  unaffected.  Most  women  are  liable 
to  slight  chanses  of  disposition  and  temper,  morbid  longings,  strange 
liked  and  dislikes  during  pregnancy,  more  especially  during  the 
earlier  months;  but  these  are  universally  accepted  as  accompani- 
ments of  the  condition  not  invotving  any  doubts  as  to  aanity.  But 
there  are  various  factors  at  work  in  the  system  during  pregnancy 
whii-h  have  grave  influence  on  the  nervous  system,  more  especially 
in  those  hereditarily  |ra«dispoaed,  and  in  those  gravid  for  liie  first 
time.  There  is  moduication  of  directioD  of  tlu  bbtod  toward*  a 
new  focus,  and  its  quality  is  diai^ed,  as  is  shown  by  an  ino^aae  ct 
fibrin  and  water  and  a  decrease  of  albumen.  To  such  physical 
influences  are  superadded  the  discomfort  and  uneasiness  of  the 
situation,  mental  anxiety  and  anticipation  of  danger,  and  in  the 
unmanied  the  honor  at  diagiace.  In  the  puerperal  (recently 
delivered)  woniait  there  aie  to  be  taken  into  patholwical  account, 
in  addition  to  the  dangers  of  sepsis,  the  various  depreamng  influences 
of  child-bed,  its  vanous  accidents  reducing  vitality,  the  sudden 
return  to  onttnary  physioli^cal  conditions,  Oie  rapid  call  for  a  new 
foctM  of  auirition,  the  translation  as  it  were  of  tke  Uood  eupply 
liom  the  utcnas  to  tlie  roanMnae — all  phyaical  ioflucncea  liable  to 
affect  the  brain.  These  influences  may  act  independently  of  moral 
shock;  but,  where  this  is  coincident,  there  is  a  condition  of  the 
nentMis  system  unprepared  to  reast  its  action. 

(M  PKOxnuTE  Causes. — ^The  pnmmate  causes  <rf  insinity  may 
be  divided  iou  (i)  toxic  agents,  (a)  mechanical  injury  to  the  biaiii, 
induding  apoplexies  and  tumours,  and  (3)  arterial  d^neiation. 

I,  Tojcif  AKnts. — The  definite  nature  of  the  symptoms  in  the 
majority  of  U>e  forms  of  acute  insanity  leave  little  reason  to  doubt 
tKat  tbeyresult  from  an  invasion  of  the  system  by  toxins  <rf  various 
kinds.  The  symptoms  referred  to  may  be  bnefly  iodiatted  aa 
1,-Jlows:  (i.)  Pyrexia,  or  fever  generallv  of  an  mwilar  type; 
,ii,^  Hvperfcucocytosis,  or  an  increase  of  the  white  blood  corpusc^, 
whk*  B  the  chief  method  by  which  the  animal  organism  protects 
ftwif  against  the  nogdous  influence  of  mlcn><x:ganisma  and  tbetf 
Nudos.  1b  such  cases  as  typhoid  fever,  which  is  rauaed  Iw  a  bactUoa. 
or  Maha  fever  which  is  caused  by  a  coccus,  it  is  found  that  if  the 
Hood  xrrun  of  the  patient  is  mixed  in  vitro  with  a  broth  ctJture  of 
t*ie  interting  organism  in  a  dilution  of  i  in  50,  that  the  bacilli  or 
the  (wn.  as  the  case  may  be,  when  examined  micRMcopically,  are 
sent  to  nm  into  gnmpe  or  dusters.  The  otganiaais  ate  sdd  to  be 
agfluanated.  and  the  sabe^nce  in  the  senun  whidi  |Moduc^  this 
nta.'-tkiin  is^  tarred  an  agglutinine.  In  many  <rf  the  forms  of  insanity 
«*K-t  msna  ^^  symptom  of  hvperleucocytods  there  can  also  be 
JlnnnnianKil  the  bet  that  the  blood  senun  of  the  pntienta  contains 
atyiLTM^tt  ao  Dcnain  members  of  a  group  of  streptococd  (n 
c.aliivi  jm  )>ooaEin  «  their  tendency  to  ejow  in  the  fona  of  a  cbata, 
(— 4wr-m:  .m  '  ^l>e  rapid  ofgamc  affection  of  the  qwiial  tierv« 
elraiMW»  dq>en5riE  ::poo  the  virulence  of  the  toxin,  and  the  redst- 
~^~  ~~ — ~^  to  its  influence;  (iv.)  the  marked  |rfiysical 
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symptoiiM.  Physiological  instability  is  nmitUy  maoifesttd  by 
neurotic  persona  under  the  strain  of  any  unusual  change  in  their 
environment.  If,  for  instance,  any  material  change  in  the  food 
supply  conmatiag  either  in  a  decrease  of  its  quality  or  quantity, 
or  in  a  failure  to  assimilate  it  properly,  the  nerveKslls  become 
exhausted  and  irritable,  sleep  is  diminislied  and  a  condition  known 
asthe  delirium  of  collapse  or  exhaustion  may  supervene.  An  extreme 
instance  of  this  condition  is  presented  by  the  delirium  occurring  in 
shipwrecked  peraons,  who  having  to  take  to  the  boats  are  suddenly 
deprived  of  food,  water  or  both.  Poiaonit^  of  the  nervous  system, 
may  also  result  from  the  defective  action  of  special  glands  such 
as  the  thyroid,  the  liver  or  the  kidneys.  These  conditions  are 
specially  exemplified  in  the  mental  disturbances  which  accompany 
exophthalmic  Eoitre,  uraemic  ^aoning,  and  the  conditions  of 
depresdon  whidi  are  observed  in  jaundice  and  other  forma  of  hepatic 


The  results  of  modem  research  point  to  a  growing  belief  in  the 
frequency  of  infection  of  the  nervous  system  from  the  hosts  of 
micro-organisms  which  infest  the  alimentary  tract.  No  definite 
or  substantiated  discoveries  have  as  yet  been  formulated  which 
would  justify  UB  in  treating^  this  source  erf  infection  as  more  Chan  a 
highly  probable  causative  influence. 

(6)  When  we  turn,  however,  to  the  potentiality  of  infection  by 
micro-organisms  introduced  from  without  into  the  system  we  are 
Upon  surer  if  not  upon  entirely  definite  ground.  A  special  form  of 
insanity  called  by  Weber,  who  first  described  it,  the  delirium  o( 
collapse,  was  observed  by  him  to  follow  certain  infectious  diseases 
such  as  typhus  fever  and  pneumonia.  In  later  years  it  has  been 
frequently  observed  to  follow  attacks  of  influenza.  Recently  our 
views  have  bit>adened  and  we  find  that  the  delirium  of  collapse  is 
an  acute,  conf  usional  insanity  which  may  arise  without  any  previous 
febrile  symptoms,  and  is  in  fact  one  of  the  common  forms  of  acute 
insanity.  The  nature  of  the  physical  symptoms,  the  mental  con- 
fusion and  hallucinations  whicn  accompany  it,  as  well  as  the  fact 
tliat  it  frequently  follows  some  other  infective  d»»Me,  leave  no 
doubt  as  to  its  toxic  oriuin.  A  similar  and  anal<^ous  condition  is 
presented  byiacidence  of  general  paralysis  after  a  previous  syphilitic 
infection.  The  ^mptoms  of  general  paralyMS  coupled  with  the 
extensive  and  rapid  degeneration  o!  not  only  the  nervous  but  of  the 
whole  of  the  bodv  tissues  point  to  a  micra^ic  disease  of  intense 
virulence  which,  though  probably  not  syphilitic,  is  yet  induced,  and 
enhanced  in  its  action  by  the  previous  devitalizing  action  of  the 
syphilitic  toxin.  There  is  abundant  evidence  to  show  that  emotions 
which  powerfully  affect  the  mind,  if  loos  continued,  oooduce  towards 
a  conditfon  of  metabolic  change,  which  in  its  torn  deleteriooely 
affects  the  nervous  system,  and  which  may  temuiiate  in  indwdng  a 
true  toxic  Insanity. 

One  of  the  best  examples  of  insanity  arising  from  micTO-organisms 
is  that  form  which  occura  after  chikJbirth,  and  which  is  known  as 
puerpt^al  mania.  Other  insanities  may,  it  is  true,  arise  at  this 
peritid,  but  those  which  occur  within  the  first  fourteen  days  after 
parturition  arc  generally  of  infective  origin.  The  conf  usional  nature 
of  the  mental  symptoms,  the  delirium  and  the  physical  symptoms 
are  sufficient  indications  of  the  analogy  of  this  form  of  mental 
aberration  with  such  other  toxic  forms  Ol  insanity  as  we  find  arisiag 
from  a^Kic  wounds  and  which  sometimes  accompany  the.  eaiiy 
Voxic  stages  of  virulent  infectious  diseases  such  as  typhus,  diphtheria 
or  malignant  scaiiet  fever. 

The  infective  origin  of  puerperal  mania  u  undoubted,  though, 
aa  yet,  no  special  pathogenic  organism  has  bwn  isidated.  Dr 
Douglas  iEd.  Med.  Jimrn.,  1897,  i.  413}  found  the  staphylococcus 
nyc^enes  aureus  present  in  the  blood  in  one  case;  Jackman  (quoted 
ioc.  dt.)  found  the  micrococcus  paeumonial  crouposae  in  one  case; 
while  Haultain  {Ed.  Med-  Joum.,  1897,  ii.  131)  fouikd  only  the 
bacillus  coli  communis  in  the  Mood  and  secretions  of  several  cases. 
From  our  experience  of  similar  mental  and  physical  nimptoins 
produced  as  a  result  of  septic  wounds  or  which  succeed  suqcical 
operations  there  seems  to  be  no  doubt  that  several  forms  of  micro- 
cocci or  streptococci  <rf  a  virulent  character  are  capable  by  means 
of  the  toxins  they  exude  of  causing  acute  delirium  or  mania  of  a 
confunonal  clinical  type  when  introduced  into  the  body. 

(c)  Accidental  and  voluntary  poisonings  of  the  system  which 
result  in  insanity  are  illustrated  by  the  forms  of  insanity  which 
follow  phosphorus  or  lead  poisoning  and  by  Pellagra.  The  voluntary 
intoxication  of  the  system  by  such  drugs  aa  morphia  and  alcohol 
will  be  treated  of  below.       _ 

3  and  3.  Mechanical  injuries  to  the  brain  arise  from  direct  violence 
to  the  slcull,  from  apoplectic  hemorrhage  or  embolism,  or  from 
npidly  growing  tumours,  or  from  arterial  degeneration. 

The  forms  of  insanity  may  be  divided  into  (I.)  Ctrngenita] 
Mental  Defect  and  (II.)  Acquired  Insanity. 
-^  .  I.  Congenital  Mental  Defect. — The  morbid  mental 
iMMamiir.  conditions  which  fail  to  be  considered  under  this  bead 
are  Idiocy  (with  its  modification,  ImbedUty)  and 
CreHnitm  (q.v.). 

Idiocy  (from  Gr.  tStiinp,  in  its  secondary  meaning  of  a 
deprived  person).    In  treating  of  idiocy  it  must  be  carefully 


borne  in  mind  that  we  aie  dealing  with  mestal  pheoocnena  dis- 
sociated for  the  most  part  from  active  bodily  disease,  and  that, 
in  whatever  degree  it  may  exist,  we  have  to  deal  with  imbct 
a  brain  condition  fixed  by  the  pathologic^  circum- 
stances under  which  its  possessor  came  into  the  worid  or  by 
snch  as  had  been  present  bekms  full  cerrimd  activity  could  he 
developed,  and  the  symptoms  of  which  are  not  dqxtndent  on  the 
intervention  of  any  subaequeat  morbid  pmceee.  From  the 
earliest  ages  the  term  Amentia  has  been  applied  to  this  condition, 
in  contradistinction  to  Dementia,  the  mental  weakness  fdlowing 
on  aci^uired  insanity. 

Tfie  causes  of  congenital  idiocy  may  be  divided  into  four 
classes:  (i)  hereditary  predisposition,  (a)  constitutional  con- 
ditions of  one  or  both  paicnts  affecting  the  constitution  of  the 
infant,  (3)  injuiies  of  the  infant  prior  to  or  at  birth,  and  (4) 
injuries  or  diseases  affecting  the  infant  head  during  infancy. 
All  these  dassea  of  causes  may  act  in  two  diiedions:  tbey 
may  produce  either  non-development  or  abnbnnal  develcfiment 
of  the  cranial  bones  as  evidenced  by  microcephalism^  or  by 
deformity  of  the  head;  of  they  may  induce  a  more  subtle  morbid 
condition  of  the  constituent  elements  of  the  biain.  Aa  a  rale, 
the  patln^gical  process  is  more  easily  traceable  in  the  case  of  the 
last  three  classes  than  in  the  first.  For  instance,  in  the  case  of 
constitutional  conditions  of  the  parents  ve  may  hare  a  history 
of  syphilis,  a  disease  wliich  often  leaves  its  traces  on  the  bones  of 
the  ^uU;  and  in  the  third  case  congcnkal  maUonnatioD  of  the 
brain  may  be  produced  by  mechaoicaj  causes  acting  oh  the  child 
in  utero,  such  as  an  attempt  to  procure  abortion,  or  deformities 
of  the  maternal  pelvis  rendermg  labour  difficult  and  instrumental 
interference  necessary.  In  such  cases  the  bones  of  the  skull 
may  be  injured;  it  is  cmly  fail,  however,  to  say  that  moze  brains 
are  saved  than  injured  by  instrumental  interference.  With 
regard  to  the  fourth  dasi,  it  is  evident  that  the  term  congenital 
is  not  strictly  q^dicable;  but,  as  the  period  of  life  implicated  is 
that  prior  to  the  potentiaUty  of  the  manifestation  of  the  in- 
tellectual powers,  and  as  the  result  is  identical  with  that  of  the 
other  classes  of  causes,  it  is  warrantable  to  connect  it  with  them, 
on  pathological  principles  more  than  as  a  mere  matter  of  con* 
venience. 

Dr  Ireland,  in  his  work  On  Idiocy  and  ImbedUty  (1877), 
classifies  idiots  from  the  standpoint  of  pathology  as  follows; 
(i)  Genetous  idiocy:  in  this  form,  which  he  holds  to  be  complete 
before  birth,  he  believes  the  presumption  of  heredity  to  be 
stronger  than  in  other  forms;  the  vitality  of  the  general  system 
is  stated  to  be  lower  than  nonnd;  the  palate  is  arched  and  narrow, 
the  teeth  misshapen,  irregular  and  prone  to  decay  and  the 
patient  dwarfish  in  ^jpearance;  the  head  is  generally  unsym- 
metrical  and  the  commissures  occasionally  atrophied;  (2) 
Microcephalic  idiocy,  a  term  which  e]q>lains  itself;  (3)  Edampsic 
idiocy,  due  to  the  efiects  of  infantile  convulsions;  (4)  Epileptic 
idiocy;  (5)  Hydrocephalic  idiocy,  a  term  which  exptains  itsdf ; 
(6)  Pualytic  idiocy,  a  rare  focm,  due  to  the  brain  injury  causing 
the  paralysis;  (7)  Traumatic  idiocy,  a  form  produced  by  the 
third  class  of  causes  above  mentioned;  (8)  Inflammatory  idiocy; 
(g)  Idiocy  by  deprivation  of  one  or  more  of  the  special  senses. 

The  general  conformation  of  the  idiot  is  geseraUy  inqierfect; 
he  is  sometimes  deformed,  but  more  fiequoitly  the  frame  is 
merely  awkwardly  put  together,  and  he  ia  usually  of  short 
stature.  Only  about  one-fourth  of  all  idiots  have  heads  smaller 
than  the  average.  Many  cases  are  on  record  in  which  the  cranial 
measurenienta  exceed  the  average.  It  ia  the  irregularity  of 
development  of  the  bones  of  the  skull,  especially  at  the  base, 
which  marks  the  condition.  Cases,  however,  often  present 
themselves  in  which  the  skull  is  p«fect  in  foim  and  sine.  In  such 
the  mischief  has  begun  in  the  brain  matter.  The  palate  is  often 
highly  arched;  hare-lip  is  not  tmcommon;  in  fact  congenital 
defect  or  malformation  of  other  or^ms  than  the  brain  is  more 
commonly  met  with  among  idiots  than  in  the  general  community. 
Of  the  special  senses,  hearing  is  most  frequently  afiected.  Sight 
is  good,  although  co-ordination  may  be  defective.  Many  are 
mute.  On  account  of  the  mental  dullness  it  is  difficult  to 
determine  whether  the  senses  of  touch,  taste  and  hu«11  »ufi« 
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fmpalrDMBt;  but'thc  imprewioDb  thst  th«ir  acuteness  is  bdow 
the  Bvense.  It  ii  necidless  to  attempt  l  description  of  the 
mental  phenooienn  of  idiots,  whidi  range  between  utter  tnaxt 
of  intelligence  and  mere  Weaknesi  of  mtdlect. 

The  tferm  Imbeeility  haa  been  cooventionaUy  employed  to 
indicate  the  less  ptofonnd  degrees  of  Idiocy,  but  in  point  of  fact 
no  diitiiiEt  line  of  demarcation  can  be  drawn  between  the 
conditiooi.  At  the  scale  of  imbeciles  ascends  it  is  foimd  that 
the  condition  ii  evidenced  not  so  much  by  obtuseness  as  by 
trregularity  of  intellectual  development.  This  serves  to  mark 
the  difference  between  the  extreme  stupidity  of  the  lowest  of 
the  healthy  and  the  hifheat  forms  of  the  morbidly  deprived 
type.  The  two  conditions  do  not  merge  gradually  one  Into  the 
other.  Abnlntf  stupidity  and  sottishneaa  mark  many  cases 
of  idiocy,  but  Only  in  the  lowest  type,  where  no  dubiety  of  opinion 
can  exist  as  to  its  nature,  and  in  a  manner  which  can  never  be 
mistaken  for  the  duhiess  of  the  man  who  b  less  talraited  than  the 
average  of  mohldnd.  Where  in  theoiy  the  morbid  (in  the  sense 
of  deprivation)  and  the  healthy  types  might  be  supposed  to 
appn>acboacfaotber,in  practice  we  find  that,  in  fact,  no  dd>atable 
ground  exists.  The  uniformity  of  dulnesi  of  the  former  stands 
in  marked  oppooition  to  the  Irregularity  of  mental  confirmation 
in  the  latter.  Comparatively  speaking,  there  ore  few  idiots  or 
imbedlcs  who  are  uniformly  deprived  of  mental  power;  some 
may  be  utterly  sottish,  living  a  mere  vegetable  enstence,  but 
every  one  must  have  heard  of  the  quaint  and  crafty  sayings  of 
manifest  idiots,  indicating  the  presence  of  no  ssan  power  of 
applied  oboervation.  In  institutions  for  the  treatment  of  idiots 
and  imbeciles,  children  are  found  not  only  able  to  read  and  write, 
but  even  capable  of  applying  the  simpler  rales  of  arithmetic. 
A  man  may  possess  a  very  considerable  meed  of  receptive  faculty 
and  yet  be  idiotic  in  respect  of  the  power  of  application;  he  may 
be  physically  disabled  from  relation,  aiul  so  be  manifestly  a 
deprived  person,  unfit  to  take  a  position  in  the  world  6n  the  same 
platform  as  his  fellows. 

Dr  Ireland  subdivides  idiots,  for  the  purpose  of  education, 
into  &%■«  grades,  the  first  comprising  those  who  can  neither  speak 
nor  undentond  speech,  the  second  those  who  con  understand  a 
few  easy  words,  the  third  those  who  con  speak  and  can  be  tau^t 
to  work,  the  fourth  those  who  can  be  taught  to  read  and  write, 
and  the  fifth  those  who  can  read  books  for  themselves.  The 
treatment  of  idiocy  and  imbecility  consists  almost  entirdy  of 
atlerttion  to  hygiene  and  the  building  up  of  the  enfeebled 
coostitution,  along  with  endeavours  to  develop  what  small 
amount  of  faculty  exists  by  patiently  applied  educational  in- 
Aucnceo.  The  aucccs  which  has  attended  this  line  of  treatment 
in  many  public  and  private  institutions  has  been  very  consider- 
able. It  nay  be  safety  staled  that  most  idiotic  or  imbecile 
chiMiea  have  a  better  chance  at  amelioration  in  asylums  devoted 
to  them  than  by  any  amount  of  care  at  home. 

In  the  class  of  idiots  just  spoken  of.  imperfect  development  of 
the  intellcrtaa]  faculties  is  the  prominent  feature,  so  [vominent 
titat  it  masks  the  anest  of  potcnliahty  of  development  of  the 
moral  sense,  the  absence  of  which,  even  if  noticed,  is  regarded  as 
relatively  unimportoitt;  but,  in  conducting  the  practical  study 
of  congenital  idiots,  a  class  ptescnts  itself  in  which  the  moral 
!«nse  is  wantinc  or  deficient,  whilst  the  intellectual  powers  aie 
apparently  up  to  the  avcraf[e.  It  is  the  custom  of  writers  on  the 
subject  to  speak  of  "  intellectual  "  and  "  moral ''  ktiois.  The 
terms  aie  convenient  for  chnical  purposes,  but  t  he  t«t>  conditions 
ixnnot  be  ctissodated.  and  the  terms  therefore  sevenlly  only 
imply  a  specially  marked  deprivation  of  intcUrci  or  of  moral 
sense  in  a  (riven  tose.  The  everyday  observer  ha*  no  diniculty 
in  lecogniang  as  a  fact  that  d<>tk-tenc>'  in  receptive  capacity  is 
cvidenre  of  impenrct  reRfaral  de^Tk>pmcnt;  but  it  is  not  so 
patent  to  him  rhal  the  pewrption  of  ri^t  or  wrong  can  be  com- 
prom)<>ed  thmwfrti  the  same  cause,  or  lo  comprehend  that  loss  of 
monU  sense  may  lesatt  from  di:<A5e.  The  same  diificoliy  does 
not  present  irstif  to  the  psthotoptst;  for.  in  the  case  of  a  AiW 
bom  onder  ciicumstances  adverse  to  brain  de\-ek>pmtni.  and  in 
wht>m  no  procfss  «l  educaikm  can  devrkip  an  appTecisiivr  oi 
what  is  Itgta  or  wrong,  ahhwigh  the  intelleciuaJ  facul-.ies  appear 


to  be  but  slightly  blunted,  or  not  bhinted  at  alt,  he  canttot  Avoid 
connecting  the  physical  peculiarity  with  the  palholopcal 
evidence.  The  world  is  apt  enough  to  refer  any  fault  ui  intel- 
lectual devdopment,  manifested  by  imperfect  receptivity,  to  a. 
definite  physical  cause,  and  is  willing  to  base  opinion  on  com- 
paratively slight  data;  but  it  is  not  so  ready  to  accept  the 
theory  of  a.pathologk:al  implication  of  the  intellectual  attributes 
concerned  in  the  perception  of  the  difierence  between  right  and 
wrong.  Were,  however,  two  cases  pitted  one  against  another— 
the  first  one  of  so-called  intellectual,  the  second  one  of  sccailed 
moral  idiocy — it  would  be  found  that,  except  as  regards  the 
psychical  manifestations,  the  coses  might  be  identical.  In-  both 
there  might  be  a  family  history  of  tendency  to  degeneration,  a 
peculiar  cranial  conformation,  a  history  of  previous  symptoms 
during  infancy,  and  of  a  series  of  indications  of  mental  in- 
capacities during  adolescence,  differing  only  in  this,  that  in  the 
first  the  prominent  indication  of  mental  weAkne^  was  inability 
to  add  two  and  two  together,  in  the  second  the  prominent  feature 
was  incapacity  to  distinguish  right  from  wrong.  What  compli- 
cates the  question  of  moral  idiocy  is  that  many  of  its  subjects 
can,  when  an  abstract  proposition  is  placed  befote  them,  answer 
according  to  the  dictates  of  morality,  which  they  may  have 
learnt  by  rote.  If  asked  whether  it  is  right  or  wrong  to  lie  or 
steal  they  will  say  it  is  wrong;  still,  ■witta  they  thennelves  aie- 
detected  in  either  oSence,  there  is  an  evident  non-recognftkin  of 
its  concrete  nature.  The  question  of  moral  idiocy  will  alwajis  be 
a  moot  one  between  the  casuist  and  the  pathologist;  but,  when 
the  whole  natural  history  of  such  cases  is  studied,  there  are 
points  of  differentiation  between  their  morbid  depravation  and 
mere  moral  depravity.  Family  history,  individual  peculiarities, 
the  general  bizarre  nature  of  the  phenomena,  remove  such  cases 
from  the  category  of  crime. 

Slatistici, — Aceordiog  to  the  ceosuH  leturos  of  1901  the  total 
number  of  peraoos  described  as  idiots  and  iml>eciles  in  England' and 
Wales  was  39.453,  the  eauality  of  the  sexes  being  reniarlcable, 
namely,  14.718  males  and  14.734  females.  Compared  with  the 
entire  populauon  the  ratio  is  i  idiot  or  imbecile  to  771  persona, 
or  13  per  10,000  persons  living.  Whether  the  relums  are  defective, 
owing  to  the  scBaitivtiKSs  of  pcssons  who  would  desire  to  caaoeal 
the  occuireiice  of  idiocy  in  their  families,  we  have  no  means  of 
knowiiK:  but  such  a  feeling  is  no  doubt  Ukdy  to  exist  among 
those  who  look  upon  mental  infirmity  as  humiliating,  rather  than 
aa  oiw  of  the  many  phy^cal  evils  which  affiict  huouaity.  According 
to  Irdaitd,  thia  number  (29.453)  is  aQ%  below  the  mark.  The 
following  table  shows  the  number  of  idiots  accCHding  to  official 
retuma  of  tfae  various  cnuntriaa: — 


Pioportkm 

to  too^ooo 

otPop. 

England  and  Wales 

14.748 

14.724 

39v4Sa 

130 

Scotland  .... 

».304 

a.Si7 

4.681 

t34 

Ireland     .... 

8,151 

150    . 

Franre    (indoding 

cretins)       .      .      . 

Germanj-  (1871) 

"*.I33 

14.395 

33-739 

Sweden  (1870)     . 

1,653 

Norway   .... 

— 

_ 

3.039 

116 

For  the  t'nited  States  there  are  00  later  centos  figutes  than  1890 
when  the  "  insane,  feeble-minded,  deaf  and  dumb  and  blind  "  were 
nx-ordfd  as  95.571  (52.940  mate?  and  43.631  females).  An  estimate 
m.iik  in  1004  (.'•'pccia/  Refuvt  of  Bureau  of  Censm,  1906)  numbered 
the  "  feeble-minded  "  at  150.000. 

The  relari\-e  frcqoency  of  congenital  and  acqiured  insanity  in 
\-ariiwis  countries  is  shown  in  Ihe  follo«-ine  table,  taken  ftom  Koch's 
sl.itiftios  of  insinitj-  in  WOrttemberg.  which  gives  the  numfaer  irf 
idiots  to  100  lunatics: — 

Denmark    .     -     -     5* 

England  and  Wahrs    74    - 
Scotlaitd      .      .      ,     bi 
Ireland  ....     69 

L*,  d-.Scult  to  understand  the  wide  dii-emnce  of  the*e  fijrtres, 
T  it  I*  that  in  certain  stales,  siich  as  Pnissi*  and  Bavaria, 
nis  have  been-taken  along  «-ith  onaents  and  iBOtliersa 
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This  caniiot,  however,  apply  to  the  cast  of  Franc^-  vliich  ia  stated 
to  have  only  66  idiots  to  every  too  lunatics.  In  many'  districts  n< 
■France  cretinism  is  common;  it  is  praccicalty  unknown  in  Englj 
'Vhera  the  proportion  of  idiots  is  stated  as  niftier  than  iq  ftai  . . 
and  it  ia  mr«in  Prussia,  which  stands  at  156  idiots  to  100' lunatic*. 
Maoifcstly  uaperieo.  as  this  table  is,  it  shows  how  important  an 
element  idiocy  is  in  social  statistics;  few  are  aware  that  uie  number 
of  idiots  and  that  of  lunatics  approach  so  nearly. 

II.  Acquired  Insanity. — So  far  as  the  mental  symptoms  of 
acquired  insanity  are  concerned,  Pinel's  ancient  classification, 
into  Mania,  Melancholia  and  Dementia,  is  still  applic- 

__^  able  to  every  case,  and  although  numberless  classifica- 
tions have  been  advanced  they  are  for  the  most 
part  merely  terminological  variations.  Classifications  of  the 
insanities  based  on  pathology  and  etiology  have  been  held 
out  as  a  solution  of  the  difficulty,  but,  so  far,  pathological 
observations  have  failed  to  fulfil  this  ideal,  and  no  thoroughly 
satisfactory  pathological  classification  has  emerged  from  them. 

Ctassificatioiis  are  after  all  matters  of  convenience;  the 
following  system  admittedly  is  so: — 

Melancholia. 

Mania. 

Delusional  Insanity. 
.   Katatonia. 

Heb^hrenia. 

Traumatic  Insanity. 

Insanity  following  upon  arterial  degeneration. 

Insanities  associatec!  or  caused  by;  General  Paralyria;  Epilepsy. 

losani ties  associated  with  or  caused  by  Alcoholic  and  Drug  intoxi- 
cation: Delirium  Tremens,  Chronic  AlccAolic  Insanity,  Dip> 
somania.  Morphinism. 

Senile  Insanity. 

The  general  symptoms  of  acquired  insanity  group  themselves 
natuially  under  two  heads,  the  physical  and  the  mentaL 

The  physical  symptoms  of  mental  disease  generally,  if  not 
invariably,  precede  the  onset  of  the  mental  symptoms,  and  the 
patient  may  complain  of  indefinite,  symptoms  of 
1^  malaise  for  weeks  and  months  before  i^  i&  suspected 
that  the  disorder  is  about  to  terminate  in  mental 
symptoms.  The  most  general  physical  disorder  common 
to  the  onset  of  all  the  insanities  is  l;he  failure  of  nutrition,  i.e. 
the  patient  rapidly  and  apparently  without  any  apparent  cause 
loses  weight.  Associated  with  this  nutritional  failure  it  is  usual 
to  have  disturbances  of  the  alimentary  tract,  such  aa  loss 
of  appetite,  dyspepsia  and  obstinate  constipation.  During  the 
prodromal  stage  of  such  conditions  as  mania  and  melancholia  the 
digestive  functions  of  the  stomach  and  inte&tioe  are  almost  or 
completely  in  abeyance.  To  this  implication  of  other  systems 
consequent  on  impairment  of  the  trapherial  (nourishment- 
regulating)  function  of  the  brain  can  be  traced  a  large  number  of 
the  errors  which  ecist  as  to  the  causation  of  idiopathic  melan- 
cholia and  mania,  Very  frequently  this  secondaiy  oonditioo  is 
set  down  a&  the  primary  ca-uae;  the  insanity  Is  referred  to 
derangements  of  the  stomach  or  bowels,  when  in  fact  these  are, 
toncomitantly  with  the  mental  disturbance,  results  of  the 
cerebn^  mischief.  Doubtless  these  functional  derangements 
exerdse  consideraUe  influence  on  the  progress  of  the  case  by 
Bssbting  to  deprave  the  general  economy,  and  by  producing 
depressing-  sensations  in  the  region  of  the  stomach.  To  them 
may  probably  be  attributed,  together  with  the  apptehetuion  of 
impatding  insanity,  that  phase  oi  the  disease  spcken  of  by  the 
older  writets  as  the  stadium  pulancheiicum,  which  30  frequently 
presents  itself  ia  indpient  cases; 

The  skin  aod  its  appendagea— the  hair  wd  the  nails — suffer 
im  the  general  disorder  of  nutriticsi  which  accompanies  all 
insanities.  Theskinmaybeahnmrmally.diyandscarfyor.mobt 
uid  ofiemive-  In  4<;ute  insanities  rashes  are  not  unccnrnKoi,  aad' 
in  chronic  coaditiona,  especially  cocditaona  of  depresaton,  crops 
of  paputo:OccuT  on  the  face,  chest  and  shoulders..  The  bait  is 
geQcarally.  dry,  loses  its  lustre  and  becomes  brittle.  The  nails 
become  d^qi^C*!  and  may  extiibit  either  excessive  and  irregular 
or  diminished  growth. 

Where  4hei«  are  grave  Dutritional  disorder  it  is  to  be  »- 
peptecl  that  the  chief  excretions,  of  the  body  sbtnild  show  dfe- 
partures  from  the  state  of  health.    Ia  tlws  azti<^  it  is  tn^ot^tble 


td  tffeat  Cfaissnbjeit'fnlljr,. but  itfnmysaSceto  say  that  in  many 
states  of  depression  there  is  a  greftt  deflcienjcy  in  the  excretion  of 
the  solids  of  the  urine;  .particularly  the  nitrogenous  waste  pro- 
ducts of  the. body;  while  in  conditions' of  .excitement,  there  is 
an  excessive  output  of  thenitrogeoious  waste  products.  It  has 
lately  been  pointed  out  that  in  many  fonns  of  insanity  indoxyl 
is  present  in  the  uriile,  a  substance  only  present  when  putrefactive 
processes  are  taking  place  in  the  intestinal  tract. 

The  nervous  fiystem,  both  on  the  sensory  and  motor  side, 
suffers  very  generally  fn  all  conditions  of  insanity.  ;0n  the 
sensory  side  the  special  senses  are  most  liable  to  disorder  of  their 
function,  whereby  false  sense  impressions  ari^  which  the  patient 
from  impajrcoent  of  judgment  is  unable  to  coixect,  and  heiu»  arise 
the  psychical  symptoms  known  as  halludnations  and  delusions. 
Common  sensibility  is  generally  impaired. 

On  the  motor  side,  impairment  of  the  q^uscular  power  ia 
present  in  many  cases  of  depression  and  in.all  cases  of  dementia. 
Theincontinenceof  urine  BO  frequently  seen  in  dementia  and  in 
acute  insanity  complicated  with  the  mental  symptom  of  con- 
fusion depends  partly  on  impairment  of  muscular  power,  and 
partly  on  disorder  of  the  sensory  apparatus  of  the  brain  and 
q>in(d  cord. 

The  outstanding  mental  symptom  in  nearly  all  insanities,  acute 
and  recent  or  chronic,  is  the  failure  of  t&e^capacity  of  judgment 
and  loss  of  seli-contriJ.  In  early  acute  insanities,  however,  the 
two  chief  syn^Moms  which  are  most  evident  and  easily  noted  are 
depression  on  the  one  hand  and  excitement  or  eltvation  on  the 
other.  Some  distinction  ought  to  be  made  between  these  two 
terms,  excitement  and  elevation,  which  at  present  ace  used 
synon)rmously.  Excitement  is  a  mental  state  which  may  be 
and  generally  is  associated  with  confusioh  and  nfental  impair- 
ment, while  elevation  is  an  exaltation  of  the  pental  faculties,  a 
condition  in  which  there,  is  no  mental,  confusion,  but  ratJier  an. 
unrestrained  and  rapid  sUocesaion  of  fleeting  mental  processes. 


delusions.     Hallucinations  are  false  sense  Impressions  which  o 

without  normal  stimuli.  The  prraence  of  hallucinations  certainly 
indicates  some  functional  disorder  of  the  higher  brain  centrts,  but 
is  not  an  evidence  of  insanity  so  long  as  the  sufferer  recognizes  that 
the  hajlucinations  are  false  sense  iropressjoos,  So  socm.  however,'  as 
conduct  is  influenced  by  hallucinations,  then,  the  boundary  line 
between  sanity  on  the  one  band  and  insanity  on  the  other  has  been' 
crossed.  The  most  common  hallucinations  are  those  of  sight  and 
hearing. 

Deluaoas  are  not  infrequently  the  result  of  hallncioations.  If 
the  hallucinations  of  a  melancholic  patient  consist  in  bearing  voices 
which  make  accusaton"  statements,  delusions  of  sin  and  unworthiness 
frequently  follow.  Hallucinations  of  the  senses  of  taSte  and  smell 
are  almost  invariably  astodated  with  the  delusion  that  the  patient's 
food  is  being  poisoned  or  that  it  cMwats  of.objectionablo  matter. 
On  the  other  hand,  many  delusions  arc  apparently  the  outcome 
of  the  patient's  mental  state.  They  may  be  pleasant  or  disagreeable 
according  as  the  condition  is  one  of  elevation  or  depression.  The 
intennty  and  quality  of  the  deludona- are  largely  infl\ienced  by  the 
inteUigence  and  education  of  the  patient.  An  educated  man,  for 
instance,  who  suffers  from  sensory  disturbances  is  much  more 
ingenious  in  his  explanations  as  to  now  these"  sensoiy  disturbances 
result  from  electricity,  marconigrams,  X-rays,  Src,  which  he  believes 
are  used  by  his  enemies  to  annoy  him,  tftananimorant  man  suffering 
from  the  same  abnormal  eeraations.  Loss  of  setf-contml  is  char-. 
acteristic  of  all  forms  of  insanity.  Normal  self-contrpl  is  so  .much 
a  matter  of  race,  age,  the  state  of  health,  moral  ar^d  physical  up- 
bringing, that  it  is  impossible  to  lay  down,  any  law  whereby  this 
mental  quality  ctin  be  gauged,  ot-to  detehnlne  when  deficiency  has 
pasaad.  from  a  normal  to  an.  abnormal  state.  .  Jn  mairy  cases,  of  in- 
sanity there  is  no  difficulty  in  afipreciatinK  the  pothoKigioal  nature 
'  ''     deficiency,  but  there  are  others  in  which  the  conduct  is  other-. 

_ .  3  rational  that  one  is  apt  to  attribute,  the  deficiency  to  physio- 
logical rather  than  to  pathological  causes.  Peiveftion  of  the  moral 
sense  iaconunoo to  all  the  insanities,  but  is«ften  tht'only  symptom 
to  be  noticed  in  cases  of  imbecility  and  idiocy,  and  it  a^  a  rule  may 
be  the  earliest  symptom  noticed  ia  the  early  stages  of  the  excitement 
of  manic-depressive  insanity  and  general  Mralyas. 

dency  to  commit  suicide,  which  is  so  common;  among 
and  those  .predispOBed  toiatuiixy,  Is  especially  prevalent 
patients  who. suflcc. from  depression,  sleepltMnetd  aiul  delusions 
ition.     Suicidal  acts  may  be,  divided  into  accidental,  iw 
id  premeditated.    The  accidental  suicides  occur  in  patients 
who  ere  partially  or  totally  unconscious  of  their  surroundings, 
and  am  geaetally  the  result  bfOHriCyinghallud'    '" 
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froDi  which  the  padeot  jumpa  through  a  window  or  mna  bliodly 
into  water  or  tome  other  dan8«r>  Impuluve  Buicidee  may  be 
prompted  by  Buddenly  pretented  opportunities  or  means  of  aetf- 
dcBtruction,  *uch  at  the  liicht  of  water,  fire,  a  knife,  cord  or  poison. 
Premeditated  suicide*  most  frequently  occur  in  states  of  long 
continued  deprewion.  Such  patients  frequently  devote  their 
Attention  to  only  one  method  of  destructioa  and  faiL  to  avail  them- 
selves of  others  equally  practicable.  As  a  rule  the  more  educated 
the  patient,  the  more  ingenious  and  varied  are  the  methods  adopted 
to  attain  the  desired  result. 

The  faculty  of  attention  la  variously  affected  in  the  subjects  of 
Insanity.  In  some  the  attention  is  entirely  subjective,  being 
occupied  by  sensations  of  misery,  depression  or  sensory  disturb- 
ances. In  others  the  attention  is  objective,  and  attracted  by  every 
accidental  sound  or  movement.  In  most  of  the  early  acute  insanities 
tile  capacity  of  attention  Is  wholly  abolished,  while  in  hebephrenia 
the  stage  of  exhaustion  which  follows  acute  excitement,  and  the 
condition  known  as  secondary  dementia,  loss  of  the  power  of  at- 
tention is  one  of  the  most  prominent  symptoms.  The  memory  for 
both  recent  and  remote  events  Is  Impaired  or  abolished  in  all  acute 
insanities  which  are  characterized  b^  confusion  and  loss  or  impair- 
ment of  consciousness.  In  the  excited  stage  of  manic-depressive 
insanity  it  is  not  uncommon  to  find  that  the  memory  is  abnormally 
active.  Loss  of  memory  for  recent  but  net  remote  events  is  char- 
acteristic of  chronic  alcoholism  and  senility  and  even  the  early 
stage  of  general  paralysis. 

Of  all  the  functions  of  the  brain  that  of  sleep  is  the  moot  liable  to 
disorder  in  the  insane.  Sleeplcsiness  is  the  earUest  symptom  in  the 
onset  of  insanity;  it  is  universally  present  in  all  the  acute  forms, 
and  the  return  of  natural  sleep  is  generally  the  first  symptom  of 
recovery.  The  causes  of  sleeplessness  are  very  numerous,  but  in  the 
majority  of  acute  cases  the  sleeplessness  is  due  to  a  state  of  toxaemia. 
The  toxins  act  either  directly  on  the  brain  cells  producing  a  state  of 
irritability  incompatible  with  sleep,  or  indirectly,  producing  physical 
symptoms  which  of  themselves  alone  are  cajjable  of  ^preventing  the 
coiutition  of  sleep.  These  symptoms  are  high  arterial  tension  and 
■  rapid  puls»-rate.  The  arterial  tension  of  nealth  ranges  between 
no  and  130  millimetres  of  mercury,  ami  when  sleep  occurs  the 
arterial  tension  falls  and  ia  mrely  above  loo  millimetres.  In  ob- 
servations conducted  by  Bruce  iScottUli  Medical  and  Surgical 
JcunuU,  August  1900)  on  eases  of  insanity  suffering  from  sleepless- 
ness the  arterial  tension  was  found  to  be  as  high  as  i^  and  150 
millimetres.  When  such  sleep  was  obtained  tne  tension  always 
sunk  at  once  to  no  millimetres  or  even  lower.  In  a  few  cases 
suffering  from  sleeplcsmess  the  arterial  tension  was  found  to  be 
below  loo  millimetres,  accompanied  b^  a  rapid  pulse-rate.  When 
sleep  set  in,  in  these  cases,  no  alteration  was  noted  in  the  arterial 
tcnsioOi  but  the  pulse  was  markedly  diminished. 

Melancholia. — Melancholia  ia  a  general  term  applied  to 
sll  forms  of  insanity  in  which  the  prevailing  mental  symptom 
13  that  of  depression  and  dates  back  to  the  time  of 
ji^^^  Hippocrates.  Melancholic  patients,  however,  di&cr 
vuy  widely  from  one  aiiotfaer  in  their  mental  symptoms, 
•nd  as  a  consequence  a  perfectly  unwarrantable  series  of  sub- 
<Iivisioii8  have  been  invented  according  to  the  protninence  of 
on«  or  other  mental  symptoms.  Such  terms  as  delusional 
ndanchoUa,  resistive  melancholia,  stuporose  melancholia, 
suiddat  melancholia,  religious  melancholia,  &c  have  so  arisen; 
th«y  are,  however,  more  descriptive  of  individual  cases  than 
indicative  ol  types  of  disease. 

So  far  as  our  present  knowledge  goes,  at  least  three  different 
and  distinct  disease  conditions  can  be  described  under  the 
general  term  melancholia.  These  are,  acute  melancholia, 
excited  melancholia  and  tlie  state  of  depression  occurring  in 
FdU  ctrrWutra  or  alternating  insanity,  a  condition  in  which 
the  patient  is  liable  to  suffer  from  alternating  attacks  of  cxdte- 
ment  and  depression. 

Acule  ildamckoiia  is  a  disease  of  adult  life  and  the  decline 
of  life.  Women  ^ipear  to  be  more  liable  to  be  attacked  than 
men.  Hereditary  predisposition,  oncntal  worry,  exhausting 
occupations,  such  as  the  sick-nursing  of  relatives,  are  the  chief 
predisposing  causes,  while  the  direct  ezdting  cause  <A  the  condi- 
tion is  due  to  tbe  accumulation  in  the  tissues  <rf  waste  products, 
which  w  load  the  blood  as  to  act  in  a  toxic  mannv  on  the  cells 
and  fibres  of  the  brain. 

The  onset  of  the  disease  is  gradual  and  indefinite.  Hie 
patient  suffers  from  malaiae,  indigestion,  constipation  and 
irregular,  rapid  and  forcible  action  of  the  heart.  Tlie  tirine 
become  ^ranty  and  high  cx>lou[^.  The  nervous  symptoms 
arc  irritability,  stee)Jcssncss  and  a  feeling  of  mental  confusion. 
The  actual  onset  of  tbe  acute  mental  symptoms  may  bt  sudden. 


and  is  not  infrequently  heralded  by  distressing  hallncinatioDS 
of  hearing,  together  with  a  rise  in  the  body  temperature.  In 
the  fully  develc^ied  disease  tlie  patient  is  flushed  and  the  skin 
hot  and  dry;  the  temperature  ia  usually  raised  i"  above  tbe 
normal  in  the  evening.  The  pulse  is  hard,  rapid  and  often 
irregular.  There  is  no  desire  for  food,  but  dryness  of  the  mouth 
and  tongue  promote  a  condition  of  thirst.  The  bowels  are 
constipated.  The  urine  is  scanty  and  frequently  contains  large 
quantities  of  indozyl.  The  blood  shows  no  demonstrable  de- 
parture from  the  normal.  The  patient  is  depressed,  the  face 
has  a  strained,  anxious  expression,  while  more  or  less  mentid 
confusion  is  always  present.  Typical  cases  suffer  from  dis- 
tressing aural  hallucinations,  and  the  function  of  sleep  is  in 
abeyance. 

Acute  melancholia  may  terminate  in  recovery  either  gradually 
or  by  crises,  or  the  condition  may  pass  into  chronicity,  while 
In  a  small  proportion  of  cases  death  occurs  early  in  the  attack 
from  exhaustion  and  toxaemia.  The  acute  stage  of  onset  generally 
lasts  for  from  two  to  three  weeks,  and  within  that  period  the 
patient  may  make  a  rapid  and  sudden  recovery.  The  skin 
becomes  moist  and  perspiration  is  often  profuse.  Liu'ge  quantities 
of  unne  are  excreted,  which  are  laden  with  waste  products. 
The  pulse  becomes  soft  and  compressible,  sleep  returns,  and  the 
depression,  mental  confusion  and  halluciimtioas  pass  away. 
In  the  majority  of  untreated  cases,  however,  recovery  is  much 
more  gradual.  At  the  end  of  two  or  three  weeks  from  the  onset 
of  the  attack  the  patient  gradually  passes  into  a  condition  of 
comparative  tranquillity.  The  skin  ijecomes  moister,  the  pulse 
less  rapid,  and  probably  the  earliest  symptom  of  improvement 
is  return  of  sleep.  Hallucinations  accompanied  by  delusions 
persist  often  for  weeks  and  months,  but  as  the  patient  improves 
physically  the  mental  symptoms  become  less  and  less  prominent, 

If  the  patient  does  not  recover,  the  physical  symptoms  are 
those  of  mal-nutrition,  together  with  chronic  gastric  and  intestinal 
disorder.  The  skin  is  dull  and  earthy  in  appearance,  the  baix 
dry,  the  nails  brittle  and  the  heart's  action  weak  and  feeble. 
Mentally  there  is  profound  depression  with  delusions,  and 
persistent  or  recurring  attacks  of  hallucinations  of  hearing. 
When  death  occurs,  it  is  usually  preceded  by  a  condition  known 
as  tbe  "  typhoid  state."  The  patient  rapidly  passes  into  a  state 
of  extreme  exhaustion,  the  tongue  is  iy  and  cracked,  sordes 
form  upon  the  teeth  and  lips,  diarrhoea  and  congestion  of  the 
lungs  rapidly  supervene  and  terminate  life. 

Treatment. — The  patient  in  the  early  stage  c^  &e  disease  must  be 
confined  to  bed  ana  nursed  by  nig^t  as  well  as  day.  The  food  to 
begin  with  should  be  milk,  diluted  with  hot  water  or  aerated  water, 

E'  ren  frequently  and  in  srnall  quantities.    The  large  intestine  should 
thoroughly  cleared  out  by  larfje  enemata  and  kept  empty  by 
large  normal  saline  enemata  administered  every  second  day.    Sleep 
...         -.,,,.  ■..  ±^   L,        'ndosea 

wiU  be 


if  the  patient  has  had  no  natural  ^eep  for  two  n^hts  in . 

then  a  full  dose  of  paraldehyde  or  veronal  may  be  given  at  bed-time. 
Under  this  treatment  the  majority  of  cases,  if  treated  eariy,  improve 
rapidly.  As  the  appetite  returns  great  care  must  be  talten  that  tbe 
patient  does  not  sucklenly  resume  a  lull  ordinary  dietary.  A  sodden 
return  to  a  full  dietary  invariably  means  a  relapse,  which  is  often 
less  amenable  to  treatment  than  the  original  attack.  Toast  should 
first  be  added  to  the  milk,  and  this  may  be  followed  by  milk  puddings 
and  farinaceous  foods  in  small  quantities.  Any  rise  of  temperature 
or  increase  of  pvlse-iate  or  tendency  to  sleefdessaess  ahoold  be 
retarded  as  a  threatened  relapse  and  treated  accordingly. 

Excited  ildanckdia. — Excited  melancholia  is  afanost  invariably 
a  disease  of  old  age  or  the  dedine  of  life,  and  it  attacks  moi  and 
women  with  equal  frequency.  Chronic  gastric  disorders,  driideat 
food  and  sle^,  nnbealthy  occupadons  and  envinminents, 
tc^ther  with  worry  and  mental  stress,  are  all  iBon  or  less 
predisposing  causes  of  the  dEcase.  The  direct  ezdting  cause 
or  causes  have  not  as  yet  been  dononstrated,  but  there  is  no 
doubt  that  the  disease  is  assodated  with,  or  caused  by,  a  c<M>dition 
of  bacterial  toxaonia,  analogoos  to  tbe  bacterial  toxaemias 
of  acute  and  chronic  rheumatism. 

Tbe  onset  of  tbe  disease  b  always  gradual  and  is  associated 
with  mal-nutrition,  toss  of  body  wd^t,  nervousness,  ikpres- 
sion,  loss  of  tbe  c^ndty  for  wnk,  skcplessncss  and  aitac&s  of 
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These  attadcs  of  restlessttesa  become  more  and 
more  maiked  as  self-contiol  diminiiihes,  and  as  the  depmskm 
fauTCwes  the  diaeaM  passes  the  borderland  ol  sanity. 

In  the  lully  developed  disease  the  ^q>eaiaiKe  erf  the  patient 
is  typtcai.  The  e^resiian  is  drawn,  depressed,  anxious  or 
^quehenaive.  The  skin  is  yellow  and  parchment  like.  Tlte 
hair  is  often  dry  and  stands  out  stiffly  from  the  head.  The  hands 
Ue  in  cnnstOQt  movement,  twisting  and  untwisting,  picking  the 
skin,  pulling  at  the  hair  or  tearing  at  the  clothes.  The  patient 
moans  continuously,  or  emits  cries  <A  grief  and  wanders  aimlesdy. 
Uentaliy  the  patient,  although  depressed,  miserable  and  self- 
absorbed,  is  not  confused.  I^fxe  is  con^lete  consdousneas 
except  dudng  the  height  of  a  panK^sm  of  restlessness  and  de- 
pression, and  the  patient  can  talk  and  answer  questions  clearly 
and  intdligently,  but  takes  no  interest  in  the  environment. 
Some  of  the  patients  suffer  from  delusions,  gaterally  a  sense  of 
impending  danger,  but  very  few  sufier  from  hallucinations. 

Physically  there  ia  loss  of  appetite,  constipation  and  rapid 
heart  action,  a  great  inaease  in  the  number  of  the  white  blood 
corpuscles,  particularly  of  the  muttinudeated  cells  which  are 
frequently  increased  in  bacterial  infections.  In  the  blood  serum 
^so  there  can  be  demonstrated  the  presence  of  ag^utinines 
to  certun  members  of  the  streptococci  group- 

The  course  of  th6  disease  is  prolonged  and  chronic.  The  acute 
symptoms  tend  to  remit  at  regular  intervals,  the  patient  becoming 
more  quiet  and  less  demonstratively  dei»essed;  but  as  a  rule 
these  remissions  are  extremely  temporary.  Exdted  mdancholia 
is  a  disease  characterized  by  repeated  relapses,  and  recoveries 
are  rare  in  cases  above  the  age  of  forty. 

rreatmeat.—Thcn  is  no  curative  treatment  for  exdted  melau' 
choiia.  The  padent  must  be  carefully  nuroed;  kept  in  bed  during 
the  exacerbatUHiB  of  the  disease  and  treated  with  graduated  doaea 
of  nepenthe  or  tincture  of  opium,  to  secure  some  ameiioration  of 
the  acute  symptoms.  Careiul  dietii^,  tonics  and  baths  are  of 
benefit  during  the  remisaions  of  the  difi^ac,  and  in  a  few  caaes  aeem 
to  promote  recovery. 

Folie  dradaire,  or  alternating  insanity,  was  first  described 
by  Falret  and  Baillarger,  and  more  recently  Kraepelio  has 
considerably  widened  the  conc^tion  of  this  class  of  disease, 
which  he  describes  under  the  term  " maidc-depressive  insanity." 
Of  the  two  terms  {Jdie  circtdaire  and  manic-d^ressive  insanity) 
the  latter  is  the  more  coirrect.  FMe  dnuhire  imi^fes  that  the 
disease  invariably  passes  through  a  tximplete  cyde,  which  descrip- 
tion is  only  ap^ilicable  to  very  few  of  the  cases.  Manic-depressive 
huanity  implies  that  the  patient  may  either  suffer  from  exdte- 
ment  01  deprenion  which  do  not  nec^sarily  succeed  one  another 
in  any  fixed  order.  As  a  matter  of  fact,  the  majority  of  patients 
who  sofier  from  the  disease  dtber  have  marked  exdted  attacks 
with  Uttle  or  no  subsequent  depressian,  or  maiked  attacks  of  de- 
pression  'with  a  subsequent  period  of  such  slight  exaltation  as 
hardly  to  be  distioguished  from  a  state  of  health. 

Depression  of  the  maniodeprcsiive  variety,  therefore,  may 
either  precede  01  follow  upon  an  attack  of  maniacal  exdtement, 
or  it  may  be  the  chief  and  only  obvious  symptom  of  the  disease 
and  may  recur  again  and  again.  The  disease  attacks  men  and 
women  with  equal  frequency,  and  as  a  rule  manifests  itself  dther 
late  in  adolescence  or  during  the  decline  of  life.  Hereditary 
prediapo^tion  has  been  proved  to  exist  in  over  50  %  of  cases, 
beycnd  -t&afh  no  definite  [vediaposing  cause  ia  at  present  known. 
A  considerable  number  of  cases  follow  up<»i  attacks  of  Infective 
disease  such  as  typhoid  fever,  scarlet  fever  oc  rheumatic  fever. 
The  actu^  exdting  cause  is  probably  an  intestinal  toxaemia 
of  bacterial  origin;  at  all  events,  mal-nutaitlon,  gastric  and 
intestinal  syntptoias  not  infrequently  precede  an  attack,  and 
the  condition  of  the  tdood — the  increase  in  number  in  the 
multinuclested  white  blood  corpuscles  and  the  presence  of 
ag^utinines  to  certain  members  of  the  streptococd  group  of 
badeiiar— ore  symptoms  which  have  been  d^nitdy  demon- 
strated by  Bnice  in  every  case  so  far  ssamined. 

If  the  depmsMn  is  the  sequd  to  .an  attack  of  exdtement, 
the  onset  may  be  very  sudden  or  it  may  be  gradoal.  If,  on  the 
Other  hand,  the  depression  is  not  the  sequd  of  exdtement,  the 
onset  is  \ery  gradual  and  the  patient  complains  of  lassitude, 


incapadty  for  mental  or  physical  work,  loss  of  appetite,  con- 
stipation and  sleeplessness'  often  for  months  before  the  case  is 
recognized  as  one  of  insanity.  In  the  fully  developed  disease  the 
temperature  is  very  rarely  febrile,  on  the  contrary  it  is  rather 
subnormal  in  charter.  The  stomach  is  disordered  and  the 
bowels  confined.  The  urine  is  scanty,  turbid  and  very  liable  to 
raind  decomposition.  The  heart's  action  Is  slow  and  feeble  and 
the  extremity  become  cold,  blue  and  livid.  In  extreme  cases 
gangrene  of  the  lower  extremities  may  occur,  but  in  all  there  is 
a  tendency  to  oedema  of  the  extremides.  The  skin  is  greasy, 
often  oSendve,  and  the  palms  of  the  hands  and  the  soles  of  the 
feet  are  sodden. 

Mentally  there  is  simple  depression,  without,  in  the  majority 
of  cases,  any  in^cadon  of  consciousneas:  Many  patients  pass 
through  attack  after  attack  without  suffering  from  haUudnations 
or  ddusions,  but  in  rare  cases  hallucinations  of  hearing  and  sight 
are  present.  Ddusions  of  unworthiness  and  unpardonable  sin 
are  not  uncommon,  and  if  once  expressed  are  hable  to  recur  again 
during  the  course  of  each  successive  attack.  The  disease  is 
prolonged  and  chronic  in  its  course,  and  the  condition  of  the 
patient  varies  but  little  from  day  to  day.  When  the  depresuon 
follows  exdtement,  the  patient  as  a  rule  becomes  fat  and  flabby. 
On  the  other  hand,  if  the  illness  commences  with  depression,  the 
chief  phyacal  syn^>toms  are  mal-nutrition  and  loss  of  body 
wdght,  and  the  return  to  health  is  always  preceded  by  a  return  of 
nutridon  and  a  gain  in  body  weight. 

The  attacks  may  last  from  six  months  to  two  or  three  years. 
The  intervals  between  attacks  may  last  for  only  a  few  weeks 
or  months  or  may  extend  ov»  several  years.  During  the  interval 
the  padent  is  not  only  c^>ablc  of  good  mental  woik  but  may  show 
capadty  of  a  hi^  order.  In  other  words  this  form  of  mental 
disorder  does  not  tend  to  produce  dementia;  the  explanation 
probably  being  that  between  the  attacks  there  is  no  toxaemia. 

Trtatrntnt. — There  ia  no  known  curative  treatment  for  the  de- 
pression of  manic-depressive  insanity,  but  the  depression,  the 
sleeplessness  and  the  gastric  disorder  are  to  some  extent  mitigated 
by  common  sense  attention  to  the  general  health  of  the  body. 
If  the  patient  is  thin  and  wasted,  then  treatment  is  beat  conducted 
in  bed.  The  diet  should  be  bland,  consieting  tai^ely  of  milk,  eggs 
and  farinaceous  food,  given  in  smalt  quantities  and  frequently. 
Defecation  should  be  maintained  by  enemata,  and  the  skin  kept 
clean  by  daily  warm  baths.  What  is  of  much  more  importance  is 
the  fact  that  in  some  instances  subsequent  attacks  can  be  prevented 


by  impressine  upon  the  patient  the  neceaaity  (or  attending  t< 

'    '     bowels,  and  of  discoatinuing  work  when  the  sligntest 

symptoms  of  an  attack  present  themselves.      If  these  symptoms 


at  all  prominent,  rest  m  bed  is  a  wise  precaution,  butcher-meat 
should  be  discontinued  from  the  dietary  and  a  tonic  of  arsenic  or 
quinine  and  add  prescribed. 

Manu. — The  term  mania,  meaning  pathological  devation 
or  exdtement,  has,  like  the  term  melandic^,  been  applied  to 
all  varieties  of  morbid  mental  condidons  in  which  Mania. 
the  prevailing  mental  symptom  is  exdtement  or  deva- 
tion. As  in  melanchdia  so  in  mania  various  subdivisions  have 
been  invented,  such  as  deluuonal  mania,  religious  mania,  homi- 
ddal  mania,  according  to  the  spedal  mental  characteristics  of 
each  case,  but  such  varieties  are  of  acddental  origin  and  cannot 
be  hdd  to  be  subdlviMong. 

Under  the  term  mania  two  distinct  diseased  conditions  can  be 
described,  viz.  acute  mania,  uid  the  elevated  stage  <iffolit  drat- 
lain  or  manic-depressive  Insanity. 

AcfOe  Mania. — Acute  mania  is  a  disease  which  attacks  both 
sexes  at  aU  ages,  but  its  onset  is  most  pirevalent  during  adoles- 
cence uid  eariy  adult  life.  Hereditary  predisposition,  phyncal 
and  mental  exhaustion,  qiQeptIc  sdzures  and  childbirth  are  aH 
predisposing  causes.  The  direct  exdting  cause  or  causes  are  un- 
kiuiwn,  but  the  physical  symptoms  suggest  that  the  condition 
is  one  of  acute  toxaemia  or  poisoning,  and  the  changes  in  the 
blood  are  such  as  are  consequent  on  bacterial  toxaemia. 

The  onset  is  gradual  in  the  krge  majority  of  cases.  Histories  of 
sudden  outbumU  of  tnama  can  rarely  be  relied  on,  as  the  illness 
is  almost  invariably  preceded  by  loss  of  body  wdght,  sleepless- 
ness, bad  dreams,  headaches  and  symptoms  of  general  malaise, 
sometimes  assodated  with  d^ression.  The  sctnal  onset  of  the 
mental  symptoms  themsdves,  however,  are  bequ^tly  suddeiL 
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A  t  y  ttlcti  ctH  tA  I  ha  tliUy  dcvdkipetl  cIIhsm  li  not  eully  mlBtaken. 
'I'lia  pallnnt  In  uiuall)'  anuinic  and  thin,  the  czprsiiion  of  the 
(ncK  ii  untiftluritl,  the  cyci  widely  opened  and  biight;  and  there 
li  Krrnl  miiliir  rcMlloNuicu,  tho  muicukr  movement!  being 
|ilir|nwn1(<M  aikI  Inuo-ordlnata.  Thli  tncu*ordin&tion  of  movement 
itlTrciK  mil  Ditly  Iho  muKloi  of  the  llmba  and  trunk  but  also  those 
iif  miirpMJon,  w  Ihal  tha  uiual  up«t  of  the  face  becomes 
rtillri'ly  alloml.  'I'ho  temperature  li  gcnoially  sUghtly  febrile. 
'The  liiii|Uo  nnil  llpa  are  crnckcd  and  dry  through  exceisive 
KhdUllnii  i<r  Rtwnklnft.  Thoro  la  often  no  desire  for  food  or  drink. 
'Ilif  heari '»  act  lun  ii  ra|)ld  and  forcible.  Tho  skin  is  soft  and 
niiilM.  'V\w  urine  is  MCUtUy,  turbid  and  loaded  with  urates. 
'Vho  while  bliHid  eorpiiiiclos  per  cubic  millimetre  of  blood  are 
markedly  liurrnMHl,  nnd  the  blood  Hcrum  contains  agglutifunes 
liitvrlain  Rt  rains  iifsireplociKTi  whkharcnot  present  In  healthy 
lienHiits.  Snnslblllly  to  pain  ii  lust  or  much  impaired.  Such 
IMtllfnts  will  Nwliilt  smi  J«rk  n  broken  limb  apporcntly  unaware 
thai  It  Is  Imikeii.  Klwp  Is  ahsonl  or  obtained  in  short  snatches, 
mill  rvrii  when  nsleep  the  |>alie»t  i*  oden  restless  and  talkative 
m  if  (he  iliims*  ptiKvuwa  wero  still  active. 

Monlittt.v  thc|wtt«nl  Is  exrlled,  uftcn  wIMly  so,  quite  confused 
Hilt)  unnlilv  lu  tvtxv"'**  'tiiM  ^  [tlitcv.  Aj»wrn  to  questions  may 
Mniellnini  Iw  rli\-ttrtt  by  rviMMttn)  elforts  to  engafte  the  attention 
vl  the  ]wtient.  Tht  Sjten'h  is  Inmhcrant,  and  fur  all  practical 
tHiri)(U»s  lh«twtl«HI  is  mentally  inaecesjuble.  This  state  of  acute 
VM'llvnieill  IflKis  usu»ll.v  for  Iyki  or  three  weeks  and  gradually 
|M*M«  (n(n  H  tt'iHlitiiHi  ol  chrwiic  rcatlessacsB  and  noise,  in  which 
(h»  mtATntntts  are  more  (iMutlinate  and  purposeful.  The  coq- 
ttwivw  «i  thr  acute  sta^r^  posses  \iti  and  the  atteflti<»)  con  be 
n\vtT<'  ivmbly  aiirsciet)  but  cannot  bo  cooc^itrated  on  any 
wil^iwt  K»r  atvv  leniith  t>l  lime,  IV  patient  will  now  recognise 
(tientl*.  Iwi  thr  nlWiMns  nrv  in  obex'oitv'e  and  the  nmnory  is  de- 
(trvtiv-^  IWoiitHtiie  hnxtmesinaaiiabk,  but  tfaeiwtiait  does  not 
tw^i'MAHtv  )tnin  in  W\-i|tht.  This  sto^  vit  sttbacuie  excttement 
wsv  b«(  ftNt  n\t>n(h.<.  but  as  a  ruin-  fawurabic  csiscs  reco\-a- 
>iitthin  )ijx  lHt>nlh»  ft\utt  the  tHtes-t  t.^  the  \li!ii\uc.  A  rcco\-ering 
l^titttl  ietsdua)l.\-  gains  wriithi.  skvtts  •iHimll.v  at  ninfal  and  bos 
)HH^vt!>  <4  iviTiialquicM'TiH'rdurSnit  t)K>  da\'.  p«nicularly  in  the 
^*^^^w^^^a^^c^»(^yy^  n\)rt>rs  sKt^v  Ttw»  huid  inter\-ak  betvwnc 
n>\4V  Atv>t  viK'TC  |M\4\v»£oi.t  siHt  ltiMll.v  |vt$s  iitlvi  a  $iAte  i'<f  sanity. 
i^'MW  \'«»i'«  \<M  (be  \tib«^  bjtntl.  M'icf  the  9KUle  s>-m|i><.iRts  dedinc, 
oraMitt  ixwlttw\t.  anvllKn:»l»iri\t\>^t'ush«  m«yU$l  Kir  months; 
b\  ■!^^«^^-  alsv^;;*!*  il  i«  xtfsi'ntxxl  a*  scvx'xhiar;-  Stujvr, 
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K'  ftSN  •-;k  ;»  so,;,;.*.  !>(■  «*\A;m«i  k'-rm  ai  tb*  \veet  Aies  not 
v'  '.■«  ■>!  ■<\»'j^A>Mw.  Hv>wi  sfcai  airv*^-  ^tel^■T:^<^i,  b«i  tht  cnurse 
\>*  tV  «)t*i.'l  >s  sV'rtfr  *fsi  •».■>«  *f-jfe.  sn*  thai  lb«  |>aticiit 

tV,-  »v*.ju  Ji\ sn^vwras  jn*ss  *«<  Mtd  the  }«;»*■ 
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>i  ».■«<.>.■«  »>^  ;>v-  ^-jiiw,,  SNkJScacii  Ji$  ;>*  «t::;<-  iwwj  cvwptssicies 
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f  s  ft  ;fcc  ,VM-«r  «  «  tew  "iw**^  RtvnrT^K  mum  xits: 
»vi    «it,ii>  ,-«»se     it  so.-*  -TNv^-.-w*  ,-*s«  xw-i  ■Tfjoa..'"  * 


sound  mmtal  health.  A  fen  cases  die,  eabausted  by  the  uhxtr- 
nesa  of  the  ezdtement  and  inability  to  obtain  lest  by  the  naliual 
process  of  sleep.  When  death  does  occui  in  this  way  the  patient 
almost  invariably  passes  into  the  typhoid  state. 

The  residue  of  such  coses  become  chronic,  and  chiDaicity 
almost  invariably  means  subsequent  dementia.  The  chioBtG 
stage  of  acute  mania  may  be  represented  by  a  state  of  continuous 
subacute  excitement  in  which  the  patient  becomes  diity  and 
destructive  in  habits  and  liable  from  time  to  time  to  exacerba- 
tions of  the  mental  symptoms.  Continuous  observation  of  the 
blood  made  in  such  cases  over  a  period  extending  for  weeks 
reveals  the  fact  that  the  leucocytoais,  if  lepresented  in  chart 
form,  shows  a  regular  sequence  of  events.  Just  ^or  to  the  onset 
of  an  exacerbation  the  leucocytosia  is  low.  As  the  exdtemenl; 
increases  in  severity  the  leucocytosia  curve  rises,  and  just  bcfoie 
improvement  sets  in  there  may  be  a  decided  rise  in  the  curve 
and  then  a  subsequent  fall;  but  this  fall  rarely  reaches  the 
normal  line.  In  other  cases,  which  pass  into  chronidty,  a  state 
of  persistent  delusion,  ratber  than  excitemoit,  is  the  prevailing 
mental  characteristic,  and  these  cases  may  at  recurrent  intervals 
become  noi^  and  dangerons. 

rreiiMi«M.^Acute  mama  can  only  be  treated  on  general  lines. 
During  the  acute  stage  of  onset  the  patient  ehould  be  placed  in  bed. 
If  there  is  difficulty  in  inducing  the  patient  to  fake  a  sufiieient 
quantity  of  food,  this  difficulty  can  be  got  over  by  giving  food  in 
liquid  form,  milk,  milk-tea,  eggs  beaten  up  in  milk,  meat  juice  and 
thm  gruel,  and  it  is  always  better  to  feed  such  a  patient  with  mmll 
quantities  vivea  frequently.  Cases  of  mania  tollowing  childbirth 
are  those  wnich  most  ur^ntly  demand  careful  and  frequent  feeding, 
artificially  administered  if  necessary.  If  there  is  any  tendency  to 
exhaustion,  alcoholic  stimulants  are  indicated,  and  m  some  cases 
strychnine,  quinine  and  cardiac  tonics  are  h^Uy  bendciaL  The 
boweb  sbouM  be  unloaded  by  laive  enemata  or  the  iMe  of  saline 
purgatives.  The  continuous  use  oT  pufvatives  ^oald  as  a  rule  be 
aN-oided,  as  they  drain  the  system  of  fliiids.  On  the  atbv  band, 
the  admiustratuwi  of  one  large  normal  'saline  cnona  t^  s^iptyiag 
the  tasues  with  fluids,  and  probably  thereby  dUnttiw  the  ttoina 
circulattne  in  the  system,  gives  considerable  r^ief.  A  umtinucras 
warm  batb  frequenuy  produces  sleep  and  reduces  excitement.  The 
sleeplessness  of  acute  mania  is  best  treated  by  warm  baths  wherever 
po!siMe.  and  if  a  drug  must  be  administered,  then  paraldehyde  b 
the  safest  and  most  certain,  unless  the  patient  is  also  an  f'^'i^'^f^, 
when  chloral  and  bromide  is  probably  a  better  sedative. 

Tkt  Eltaated  Sla^  of  Poiie  OrdOaire  or  Home  DeprasiM 
/■MMly. — As  previously  mentioned  in  the  description  of  the 
depRsed  stage  of  this  mental  disorder,  the  dif^f  is  eqaaliy 
pranc  to  attack  men  and  wrancn,  geuei^y  during  late uMesoence 
or  in  early  aduh  Ufe,  and  in  a  few  cases  first  a^ieua  during  the 
dechnc  <d  life.  UNeditary  predisposition  nndoabtcdiy  plays  a 
laqK  port  as  a  [Hcdispoang  cause,  and  afta  that  is  said  it  is 
dithcuh  to  assign  any  othn  definite  fvedisposing  caiacs  aod 
oertainly  no  exdtiiv  cnnses.  As  in  the  stage  at  6epasaaa,  ao 
in  the  stage  trf  excitoarat  the  first  attack  may  dosely  foUoir 
upon  typhoid  fever,  etysipdas  or  ifaenmotic  fevn".  On  tbcoths 
hand  many  cases  ocmr  witboat  any  such  antecedent  diaeaee. 
.Xnother  bet  which  has  been  oomnHsited  npoa  is  that  these 
patients  at  the  onset  of  an  attadc  of  enjtement  often  sfvar 
to  be  in  cxcelksrt  physical  health. 

TW  eiufiesi  ^rmptoms  of  onset  are  moral  rather  than  pbyvcaL 
TV  pabec:  <&tsfK5  in  character,  gcoerally  for  the  wane.  Tht 
scfaer  3saa  fanxaas  intonpeiate.  The  steady  man  fd  bosineat 
<eTe*s  c:o  iiuish,  reckles  spccnlaticm.  Then  is  a  titkncy 
xw  t^  psrv-j  ro  seek  the  soci^y  of  infetkns  and  to  ignoce  tbe 
Tcnp^aed  cn=T«A:i.-atalitics  of  liie  and  decency.  TW  dnas 
and  vnlpr  and  tbe  ^)ee(±  famd,  boastful 
TJKSt  swm^AioiBa  nmy  exBt  foe  a  oonadoable 
scene  aajdooal  drcnmsUnce  <v  sane  moR  thaa 
mmuy  iKLaija.Ba:  itf|MHM"  from  the  laws  and  customs  ai 
;r'-l!=sz3m:  ±:aws  T^ijic  atteatinii  to  the  coodilixt  td  the  paoesit- 
Tzif  ^-nrc— s  oe  die  falEy  devdofmd  disease  differ  in  dcgrae 
IE  luae-sii:  csecs.  TW  boe  is  oftea  dnsfaed  and  tW  ctiw*"*"* 
oeady  tea  of  bodjr 
In  vnr  amte  atiuks  then  are 
^^'ncc-ffis  ca  gastric  diaonfcr.  while  in  othB  ( 
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eoriy  stages'is  doe  to  the  Klodvc  and  qbsolnte  InoCBu'in  the 
mi^tinudeated  or  potjaaiKphoiiudeai  leucocytes.  Ute  byperk 
lenmcytoaiB  is  not,  haiwevcx,  sq  high  lis  it  is  in  aonte  nacia,  uid 
upon  leoovery  taking  place  the  leucocytoeis  olw^  falls  to 
noimaL  In  the  aenia  oi.  over  &o%  of  cases  there  are:'|>reunt 
affilutinincs  to  ccrtainatnins of  streptococd,  which  aggludnines 
an  not  preacnt  in  the  acrum  of  heaithy  persons.  The  dm^es 
in  the  urine  are  those  wUdi'one  would  e]|>ect  to  find  in  persons 
loting  weight;  the  amouiit  of  nitiogeobuB  output  is  in  ezoess  of 
the  nitrogen  ingested  in  tbc  iobd. 

Mentally  there  ia  al«tfays  exaltation  rather  than  excitement, 
and  when  excitement  is'present  it  is  never  of  a  delirious  nature, 
that  is  to  say,  the  patient  is  cogoixant  of  tbe  snrroundings,  and 
the  spedal  senses  are  ataDormaUy  acntc,  partioilsrly  those  of 
aght  and  bearing.  Hallnomations  and  deluato  are  sometimes 
pTQsoDt,  but. many  caaes  pass  through  several  attacks  without 
exhibiting  cither  of  these  classes  of  symptoica.  The  patient 
is  always  garniloas  andddighted  to  make  any  chance  acquuht- 
ance  tbe  amfidant  of, his i most  private  afiaiis.  The  mood  is 
sometimes  expansive  and  benevol^it,  intemqitton  in. the  Sow 
of  talk  may  suddenly  change  the  subject  of  the  conversation  or 
the  patient  may  with  equal  suddenness  fiy  into  a  violent  rage, 
use  fool  and  obscene  language,  ending  with  loud  laughter  and 
protestations  of  eternal  friendship.  In  other  'Kords  the  mental 
processes  aie  easily  stimnlated  and  as  easily  diverted  into  other 
channels.  The  train  of  thought  is,  as  it  were,  constantly  being 
changed  by  accidental  bssociations.  Althou^  ocHudpusnesa 
b  not  impaired,  the  power  of  wodc  is  abohsfaed  as  the  attention 
cannot  be  directed  conthuionsly  to  any  subject,  and  yet  the 
patient  may  be  capable  of  writing  letters  in  which  facts  and 
fiction  are  moat  ingeniou^y  blended.  A  typical  case  will  pass 
through  tbe  ematioos  of  joy,  sorrow  and  rage  in  tbe  course  of  a 
few  minutte.  The  memory  is  not  impaired  and  is  often  hyper- 
acute.   The  speech  may  be  rambling  but  is  rarely  incoherent. 

The  course  of  the  attack  is  in  some  esses,  short,  laatmg  for  from 
one  to  three  weeks,  white  in  others  the  condition  lasts  lor  years. 
The  patient  rdmains  in  a  state  of  constant  reetleaaiess,  both  of 
body  and  mind,  untidy  or  absord  in  dress,  noisy,  amorous, 
vindictive,  boisberonsly  happy  or  virulently  abusive.  As  time 
passes  a  change  sets  in.  The  patient  eietpa  better,  begins  to  lay 
on  flesh,  tbe  sndden  mental  fluctuations  become  less  marked 
and  finally  disappear.  Many  of  these  patients  remember  every 
detail  of  their  hves  during  the  state  of  elevation,  and  many  are 
acutely  ashamed  of  their  actions  dunog  this  period  of  their 
illness.  As  a  sequel  to  the  attack. of  elevation  there  is  usually 
an  attack  of  df^ressiau',  but  this  is  not  a  necessary  sequel. 

Tho  Diaj<»ity  of  patients  Tecover  even  after  years  of  illness, 
but  tbe  attacks  are  always  liable  to  recur.  Even  lecunent 
attacks,  however,  leehrcbehmd  them  Uttle  if  any  m«)tal  impair- 
ment. 

Treatment. — Geneml  attention  to  the  health  of  the  body,  and  an 
abundanoe  of  nourishine  foodi  and,  where  necessary,  the  use  of 
sedatives  such  as  bromide  and  sulphonal,  aum  up  the  treatment  of 
the  elevated  stage  of  manic-depressive  insanity.  In  Germany  it  is 
the  custom  to  treat  such  cases  in  continuous  warm  baths,  extending 
aometimee  for  weeks.  -  The  use  of  warm  baths  of  several  hours 
duration  has  not  proved  aatiafactoiy. 

Delusional  Insanity. — Considerable  confusion  exists  at 
the  present  day  regarding  tbe  tena  delmional  insanity.  It  is 
■  not  correct  to  define  the  conditim  as  a  disease.in  wlucb 
/aauntr-  ^*^^  delusions  dominate  the  ooqduct  and  ate  the 
chief  mental  syn^ltom  present.  Such  a  definition 
would  include  mBny-  chronic  cases  of  melancholm  and  maniai 
Alt  patients  "wbo  sirfhu;. from  attacks  of  acute  insaattynnd  who 
do  not  leoover  tend' to  become  dehtsio^al,  and-aay  attempt 
to  include  and  describe  -such.  caaes<  in  a  group  by-- them- 
selves iand  tenm.  them  delusional  insanity  is  Jnadmiuibiei  The 
fact  that  driusional  insanity  has  been  described  under  such 
various  termeas  progiesaive  systEmatised  insanity,  mania  of 
persecution  and  grander,  monomamias  oi  persecution,  noseen 
agency,  grandeur  and  paiesoia,  Indicates  that  tbe  disease  is 
obscure  in  its  ori^n,^  probably  passing  tbroiigb  various  stages, 
and  in. some  instances  ^having  been -ooiif  used  with  the  terminal 


atageb  of  inaiiia  and  mdaacholia.  If  this  ia  adiblttdd,  then 
probably  tbe  best  deacrq)tioD  of  the  disease  is  that  given  by 
V.  Magnon  under  the  term  of  "systematiaed  delusional  insanity," 
and  it  may  be  acoepted  tlut  many  cases  conform  voy  closely 
to  Magnan's  description. 

Ihe  disease  occurs  with  equal  frequency  in  men  and  women, 
and  in  the  majority  of  cases  commeoces  during  adolescence 
or  early  adult  life.  The  univeisally  accepted  predi^raeing  cause 
is  hereditary  predisposition.  As  to  the  exdtbig  causes  nothing 
is  known  beyond  tbe  fact  that  ceitain  forms  of  disease,  closely 
resembling  delusional  insanity,  ai«  ^iparently  assodated  or 
caused  by  chronic  aloobolism  or  occur  as  a  sequel  to  S3>philltic 
infection.  In '  the  vast  maJMity  of  cases  the  oneet  is  lost  in 
obsairity,  tbe  patient  only  drawing  attention  to  the  diseased 
condition  by  insane  conduct  after  the  delusion^  state  jsd^aiteiy 
established.  The  friends  of  such  persons  frequently  affirm  that 
tbe  patient  bos  always  been  abnormal.  However  this  may  be, 
there  is  no  doubt  that  in  a  few  cases  the  onset  is  acute  and 
doeely  resembles  tbe  onset  of  acute  melancholia.  The  patient 
is  depressed,  confused,  sufiers  from  hailucinatiMis  of  hearing  and 
there  are  disturbances  of  the  bodily  health..  There- is  0ui£rally 
mal-nutririon  with  dyspepsia  and  vague  neuralgic  pains,  often 
referred  to  the  heart  and  intestines.  Even  at  this  stage  the 
patient  may  labour  under  delusions.  Tliese  acute  attacks  are  of 
short  duration  and  the  patient  apparently  recovers,  but  not 
uncommon]^  both  hallDdnations  aid  delusions  persist,  although 
they  may  be  concealed. 

The  second  or  delusional  stage  sets  in  very  gradually.  This  is 
the  stage  in'  which  the  patient  most  frequently  comes  under 
medical  examinaricHi.  The  appearance  fs  always  peculiar  and' 
unhealthy.  The  manner  is  unnatural  and  may  suggest  a  state  of 
9u^»don.  Tbe  nutrition  of  the  body  is  below  par,  and  tlie  patient 
frequently  comfdains  of  indefinite  symptoms  of  malaise  referred 
to  the  heart  and  abdomen.  Tbe  hraxt's  action  ib  often  weak  and 
irregular,  but  beyond  these  symptoms  there  are  no  spedal 
characteristic  syn^toms. 

Mentally  there  may  be  depressii»  when  the  patient  is  sullen  and 
uncommunicative.  It  will  be  found,  however,  that  be  always 
SuSeis  from  hallucinations.  At  first  hallucinations  of  hearing 
are  the  most  prominent,  but  later  all  the  spedal  senses  may  be 
implicated.  These  halludnations  constantly  annOy  the  patient 
and  are  always  more  troublesome  at  night.  Voices  make  accusa- 
tions through  the  walls,  floors,  roofs  or  door.  Faces  ^pear  at  tbe 
window  and  make  grimaces.  Poisonous  gases  are  pmnped  into 
the  room.  Electricity,  RiSntgen  laya  and  marcomgrams  play 
through  the  walls.  The  food  is  poisoned  or  consists  of  filth.  In 
many  cases  symptoms  of  visceral  discomfort  are  suppMed  to  be 
the  result  of  nightly  surgical  operations  or  sexual  assaults.  All 
these  persecutions  arc  ascribed  to  unknown  persons  or  to  some 
known  person,  sect  or  dass.  Undertheinfluenceof  these  sensory 
disturbances  the  patient  may  present  symptwns  of  angry  excite^ 
rhent,  impulsive  violence  or  of  caief ully-thought-out  schemes  of 
revenge;  but  tbe  sdf-control  may  be  such  that  although  the 
symptoms  are  concealed  tbe  behaviour  Is  peculiar  and  unreason- 
aide.  It  is  not  uncommon  to  find  that  such  patients  can  converse 
rationally  and  take  an  inteUigent  interest  in  their  environments, 
Iwt  tfaennplication  of  the  mpadty  of  judgment  is  at  once  apparent 
whenever  tbe  subject  of  the  peraecutlons  is  touched  upon. 

All  cases  of  ddusional  insanity  (^  this  stage  are  dangerous  and 
their  actions  are  not  to  be  dqxinded  upon.  AssauhsarecomnMD^ 
houses  are  set  on  fire,  threatening  letters  are  written  and  accusa-' 
tions  are  made  wfaidi  may  lead  to  muob  worry  and  trouble  before 
tbe  true  natttre  of  the  disease  is  realised. 

This,  the  second  or  persecutory  BtogeofdehiEiooal  insaaity,  may 
persist  through  life.  The  patient  becomes  gradually  accusUunraL 
to  tbe  sensory  disturbances,  or  possibly  a  certain  amount  of  mental 
enfeeblonettt  sets  in  which  rediKes  the  mestal  vigour.  In  other- 
cases,  the  disease  goes  on  to  i«hat  Magnan  calls  the  third  stagb  or' 
stage  of  grandiose  deldstons.  The  onset  of  this  stage  Is  in  some' 
cases  gradual.  Tbepatient.whileihveighmgagainEt  thepersecu-' 
tioDS,  bints  at  a  possible  cause.  One  man  is  ah  in.vsntor.dnd: hie 
enemies  desire  to  deprive  him  of  the  restibaoEfaii  inTsatkmSi 
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Anotbei  is  the  rightful  heir  to  a  peerage,  of  whkh  he  is  to  be 
deprived.  Women  frequently  believe  themselves  to  be  abducted 
priiicesses  or  heiis  to  the  throne.  Others  of  both  sexes,  even 
moie  ambitious,  assume  divine  attributes  and  proclaim  them- 
selves Virgin  Marys,  Gabriels,  Holy  Ghosts  and  liiessiahs.  Cases 
are  recorded  in  which  the  delusions  of  grandeur  were  of  sudden 
onset,  the  patient  goin^  to  bed  persecuted  and  miserable  and 
rising  the  following  morning  elated  and  grandiose.  In  this  stage 
the  hallucinations  persbt  but  appear  to  change  in  character  and 
become  pleasant.  The  king  hears  that  arrangements  are  being 
made  for  his  coronation  and  waits  quietly  for  the  event.  The 
angel  Gabriel  sees  visions  in  the  heavens.  The  heirs  and  heiresses 
read  of  their  prospective  movements  in  the  court  columns  of  the 
daily  papers  and  are  much  soothed  thereby.  In  short,  no  delusion 
is  too  grotesque  and  absurd  for  such  patients  to  beUeve  and 
express. 

Cases  of  delusional  insanity  never  become  demented  in  the  true 
sense  of  the  word,  but  their  mental  state  might  be  described  as  a 
dream  in  which  an  imaginary  existence  obliterates  the  experiences 
of  their  past  lives. 

Trealitieni. — No  treatment  influences  the  course  of  the  disease. 
During  the  stage  of  persecution  such  patients  are  a  danger  to  them- 
selves, as  they  not  inirequently  commit  suicide,  and  to  their  supposed 
persecutors,  whom  they  frequently  assault  or  otherwise  annoy. 

Katatonu. — This  disease,  so  called  on  account  of  the  symptom 
of  muscular  ^>asm  or  rigidity  which  is  present  during  certain  of 
its  stages,  was  first  described  and  named  by  K.  L. 
Kahlbaum  in  1874.  Many  British  alienists  refuse  to 
accept  katatonia  as  a  distinct  disease,  but  as  it  has 
been  accepted  and  further  elaborated  by  such  an  authority  as 
£.  Kraepelin  reference  to  it  cannot  be  avoided. 

Katatonia  attacics  women  more  frequently  than  men,  and  is 
essentially  a  disease  of  adolescence,  but  typictd  cases  occasionally 
occur  in  adults.  Hereditary  predisposition  is  present  in  over  50% 
of  the  cases  and  is  the  chief  predisposing  cause.  Childbirth,  worry, 
physical  strain  and  mental  shocks  are  all  advanced  as  secondary 
predisposing  causes.  The  disease  b  one  of  gradual  onset,  with 
loss  of  phyucal  and  mental  energy.  Probably  the  earliest  mental 
symptom  is  the  onset  of  aural  hallucinations.  Fot  convenience  of 
descr^tion  the  disease  may  be  divided  into  (i)  the  stage  of  onset; 
(3)  the  stage  of  stupor;  (3)  the  stage  of  excitement.  , 

The  symptoms  of  the  stageof  onset  are  disordersof  the  alimentary 
tract,  such  as  loss  of  appetite,  vomiting  after  food  and  obstinate 
constipation.  The  pulse  is  n^rid,  irrc^^ular  and  intermittent. 
The  skin  varies  between  extreme  dryness  and  drenching  perspira- 
tions.  In  women  the  menstrual  function  is  suppressed.  At  un- 
certain intervals  the  skeletal  muscles  are  thrown  into  a  condition 
of  rigidity,  but  this  symptom  does  not  occur  invariably.  The 
instincts  of  cleanliness  are  in  aJseyance,  owing  to  the  mental  state 
of  the  patient,  and  as  a  result  these  cases  are  inclined  to  be  wet 
and  diity  in  their  habits. 

Mentally  there  is  great  confusion,  vivid  halludnations,  which 
apparently  come  on  at  intervals  and  are  of  a  terrifying  nature,  for 
the  patient  often  becomes  frightened,  endeavours  to  hide  in  comers 
or  escape  by  a  window  or  door.  A  very  common  history  of  such  a 
case  prior  to  admission  is  that  the  patient  has  attempted  suicide 
by  jumping  out  of  a  window,  the  attempt  being  in  reality  an  un- 
conscious eSort  on  the  part  of  the  patient  to  escape  from  smne 
imaginary  danger.  During  theae  attacks  the  skin  pours  with 
perspiration.  The  patient  b  oblivious  to  his  surroundings  and  is 
mentally  inaccessible.  In  the  intervals  between  these  attacks 
the  patient  may  be  conscious  and  capable  of  answering  simple 
questions.  This  acute  stage,  in  which  deep  is  abolished,  lasts  from 
a  few  days  to  four  or  ux  weeks  and  then,  generally  quite  sud- 
denly, the  patient  passes  into  the  state  of  stupor.  In  some  cases 
a  sharp  febrile  attack  accompanies  the  onset  of  the  stupor,  while 
in  others  this  symptom  is  absent;  but  in  every  case  examiiKd 
by  Bruce  during  the  acute  stage  there  was  an  increase  in  the 
niinUMr  of  the  white  blood  corpuscles,  which,  just  prior  to  the 
onset  of  stupor,  were  sometimes  enormously  increased;  the  in- 
ctcRse  bang  entirely  due  to  multiplication  of  the  multinucleated 
OEpolymorpfaoQudear  leucocytes. 
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In  the  second  or  stupotose  stage  of  the  disease  the  symptoms 
are  characteristic.  The  patient  lies  in  a  state  tA  apparent 
placidity,  generally  with  the  eyes  shut.  Consciousness  is  never 
entirely  abolished,  and  many  of  the  patients  i^vs  unmistakable 
evidence  that  they  understand  what  is  being  said  in  their 
presence.  Any  e&ort  at  passive  movement  of  a  limb  imniediatdy 
sets  up  muscular  resistance,  and  throu^iout  this  stage  the 
stemomastoid  and  the  abdominal  muscles  are  more  or  less  in  a 
state  of  over-ten^n,  which  is  increased  to  a  condition  of  rigidity 
if  the  patient  is  interfered  with  in  any  way.  This  symptom  of 
restiveness  or  negativism  is  one  <A  the  characteristics  tA  the 
disease.  The  patient  resists  while  being  fed,  washed,  dressed  and 
undressed,  and  even  the  normal  stimuli  which  in  a  healthy  man 
indicate  that  the  bladder  or  rectum  require  to  be  emptied  are 
resisted,  so  that  the  bladder  may  become  tfistended  and  the  lowex 
bowel  has  to  be  emptied  by  eitemata.  The  temperature  b  low, 
often  subnormal,  the  pulse  is  small  and  weak,  and  the  extremities 
cold  and  livid.  This  symptom  is  probably  doe  in  some  port  to 
spasm  of  the  terminal  arterioles.  Mentally  the  symptoms  arc 
negative.  Though  conscious,  the  patient  cannot  be  got  to  speak 
and  apparently  b  oblivious  to  ^at  b  passing  around.  Upon 
recovery,  however,  these  caaes  can  often  recount  incidents  which 
occurred  to  them  during  their  illness,  and  may  also  state  that 
they  laboured  under  some  delusion.  Coinddently  with  the 
onset  of  the  stupor  sleep  returns,  and  many  cases  sleep  for 
the  greater  part  of  the  twenty-four  hours.  The  duration  of 
the  stuporose  state  is  very  variable.  In  some  cases  it  lasts  for 
weeks,  in  others  for  months  or  years,  and  naay  be  the  terminal 
stage  of  the  disease,  the  patient  gradually  sinkhig  into  dementia 
or  making  a  recovery.  The  third  stage  or  stage  of  excitement 
comes  on  in  many  cases  during  the  stage  of  stupw:  the  stages 
overlap;  while  in  others  a  distinct  interval  of  convalescence  may 
intervene  between  the  termination  of  the  stupor  and  the  onset 
of  the  exdtemenL  The  excitement  b  characterized  by  sudden 
impulsive  actions,  rhythmical  repetition  of  words  and  sounds 
(verbigeration),  and  by  rhythmical  movements  of  the  body  or 
limbs,  such  as  swaying  the  whole  frame,  nodding  the  head, swing- 
ing the  arms,  or  walking  in  circles.  The  patient  may  be  ^Molutdy 
mute  in  thb  stage  as  in  the  stage  of  stupor.  Others  again  are 
very  noisy,  singing,  shouting  or  abusive.  The  speech  is  staccato 
in  character  and  incoherent.  Physically  the  patient,  who  often 
gains  weight  in  the  stage  of  stupor,  again  becomes  thin  and 
haggard  in  appearance  owing  to  the  incessant  restlessness  and 
sleeplessness  which  characterize  the  stage  of  excitement.  The 
patient  may,  during  the  stage  of  onset,  die  through  exhaustion, 
or  accidentally  and  unconsciously  commit  suidde  usually  by 
leaping  from  a  window.  During  the  stuporose  stage  symptoms  q& 
tubercular  disease  of  the  lungs  may  commence.  All  the  adolescent 
insane  are  peculiarly  liable  to  contract  and  die  from  tubercular 
disease.  Accidental  suicide  b  also  liable  to  occur  during  this 
stage.  The  stage  of  excitement,  if  at  all  prolonged,  invariid>ly 
ends  in  dementia.  According  to  Kraepehn  13%  of  the  cases 
recover,  37  make  partial  recoveries,  and  60%  become  more  or 
less  demented. 

Treatment. — No  treatment  arreats  or  diverts  the  course  of  katatonia, 
and  the  acute  symptoms  of  the  disease  as  they  arise  must  be  treated 
on  hospital  principles. 

Hebephrenia. — Thb  b  a  dbease  of  adolescence  (Gr.  i^v) 
which  was  first  described  by  Hecker  and  Eahlbaum  and  more 
recently  by  EraepeUn  and  other  foreign  workers.  u,tg. 
Hebephrenia  is  not  yet  recognized  by  Britbh  alienbts.  pimBla. 
The  descriptions  of  the  disease  are  indefinitE  and 
confusing,  but  there  are  some  groimds  for  the  belief  that  such 
an  entity  does  exbt,  although  it  b  probably  more  CMrect  to  say 
that  as  yet  the  symptoms  are  very  imperfectly  understood. 
Hebephrenia  b  always  a  disease  of  adolescence  and  never 
occurs  during  adult  life.  It  attacks  women  more  frequently 
than  men,  and  according  to  Kahlbaum  hneditary  predbposition 
to  insanity  b  present  in  over  50%  of  the  caaes  attacked.  The 
onset  of  the  disease  is  invariably  associated  with  two  symptoms. 
On  the  physical  side  an  arrested  or  delayed  development  and 
OD  the  mental  a  gradu^  failure  of  the  power  of  attention  and 
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concentrated  thought.  The  onset  of  the  condition  is  always 
g»du&l  and  the  symptoms  which  first  attra«  attention  are 
mentai.  The  patient  becomes  restless,  is  usable  to  settle  to 
woik,  becomes  solitary  and  pecuUiu:  in  habits  and  sometimes 
dissolute  and  mischievous.  As  the  disease  advances  the  patient 
becomes  more  and  more  enfeebled,  langha  and  mutten  to  himself 
and  wandera  aimlessly  and  without  object.  There  is  no  natural 
curiosity,  no  interest  in  life  and  no  deure  for  occupation.  Later, 
delusions  may  appear  and  also  haUudoations  of  hearing,  and 
under  their  influence  the  patient  may  be  imptJsive  and  violent. 
Physically  the  subjects  aie  always  badly  developed.  The 
temperature  is  at  times  slightly  elevated  and  at  intervals  the 
white  blood  coipusdes  are  maritedly  increased.  The  menBtrual 
function  in  women  is  suppressed  and  both  male  and  female 
cases  are  addicted  to  masturbation.  According  to  Kraepelin 
5%  of  the  cases  recover,  15%  are  so  fai  relieved  as  to  be  able 
to  live  at  home,  but  are  mentally  enfeebled,  the  remaining  80% 
become  hopelessly  demented.  The  patients  who  recover  fre- 
quent^ show  at  the  cmset  of  their  disease  acute  symptoms, 
such  as  mild  excitement,  slightly  febrile  temperature  and  quick 
pulse-rate.  When  recovery  does  take  place  there  is  marked 
improvement  in  devdopment.  The  subjects  of  hebephrenia 
are  pecuUaily  liable  to  tubercular  infed:ion  and  many  die  of 
pfathi^s. 

There  U  no  special  treatment  for  hebephrenia  beyond  attention 
to  the  general  health. 

Insanity  following  upon  Injuries  to  the  Bbain,  or 
Apoplexies  ok  Tuhouxs  or  Amtesial  Degeneration,  (a) 
Traumatic  Imanily. — Insanity  following  blows  on  the  head 
is  divided  into  (i)  the  forms  in  which  the  insanity  immedi- 
atelyfollowBtheacddent;  (a). the  form  in  which  there 
^^^_  is  an  intermediate  prodiotnal  stage  characterized  by 
strange  conduct  and  alteration  in  disposition;  and 
(3)  in  which  the  mental  symptoms  occur  months  or  years  after 
the  accident,  whidi  can  have  at  most  but  a  remote  pre- 
disposing causal  relation  to  the  insanity.  The  cases  which 
immediately  succeed  injuries  to  the  head  are  in  all  respects 
similar  to  confusional  insanity  after  operations  or  after  fevers. 
There  is  generally  a  noisy  incoherent  delirium,  accompanied  by 
halludnations  of  sight  or  of  hearing,  and  fleeting  unsystematized 
delusions.  The  physical  symptoms  present  all  the  features  of 
severe  nervous  shock. 

In  those  cases  in  whi<^  there  is  an  intervening  prodromal 
condition,  with  altered  character  and  disposition,  there  is  usually 
a  more  or  less  severe  acddentalr-implication  of  the  cortex  cerebri, 
cither  by  depression  of  bone  or  local  hemorrhage,  or  meningitic 
sub-iirflammatory  local  lesions.  Most  of  the  cases  during  the 
prodromal  stage  are  suUen,  morose  or  suspicious,  and  indifferent 
to  their  frieuda  and  surroundings.  At  the  end  of  the  prodromal 
Stage  there  most  usually  occurs  an  attack  of  acute  mania  of  a 
furious  impulsive  kind.  The  cases  which  for  many  years  after 
injury  are  said  to  have  remained  sane  will  generally  be  found 
upon  examination  and  inquiry  to  exhibit  symptoms  of  hereditary 
degeneration  or  of  acquired  degeneracy,  winch  may  or  may  not 
be  a  consequence  of  the  accident. 

The  most  common  site  of  vascular  lesion  is  one  of  the  branches 
of  the  middle  cerebral  artery  within  the  sylvian  fissure,  or  of  one 
{rf  the  smaller  branches  of  the  same  utery  which  go  directly  to 
supply  the  chief  basal  ganglia.  When  an  artery  like  the  middle 
cerebral  or  one  of  its  branches  becomes  either  through  rupture 
or  blocking  of  its  lumen,  incapable  of  performing  its  function  of 
supplying  nutrition  to  important  cerebral  areas,  there  ensues 
devitality  of  the  nervous  dssues,  frequently  followed  by  softening 
and  chronic  inflammatimi.  It  is  these  secondary  changes  which 
give  rise  to  and  maintain  those  peculiar  mental  aberrations  known 
as  post-apoplectic  insanity. 

Various  characteristic  physical  symptoms,  depending  upon 
the  seat  of  the  cerebral  lesion,  are  met  with  in  the  course  of  this 
form  of  insanity.  Tliese  consist  of  paraplegias,  hemiplegias  and 
muscular  contractures.  Speech  defects  are  very  common, 
bang  due  either  to  the  enfeebled  mental  condition,  to  paralysis 
of  the  nerve  supplying  the  muscles  of  the  face  and  tongue. 


or  to  aphasia  caused  by  implication  of  those  parts  of  the 
cortex  which  are  intimately  associated  with  the  faculty  of 
speech.  Mental  symptoms  vary  considerably  in  different  cases 
and  in  accordance  with  the  seat  and  extent  of  the  lesion.  There 
is  almost  always  present,  however,  a  certain  degree  of  mental 
enfeeblement,  accompanied  by  loss  of  memory  and  of  judgment, 
often  by  mental  confusion.  Another  very  general  mental 
symptom  is  the  presence  of  emotionalism  whidi  leads  the  patient 
to  be  affected  either  to  tears  or  to  laughter  upon  trifling  and 
inadequate   occasions. 

Cerebral  tumours  do  not  necessarily  produce  insanity.  Indeed 
it  has  been  computed  that  not  one  half  of  the  cases  become 
insane.  When  insanity  appears  it  is  met  with  in  all  degrees 
varying  from  slight  mental  dulness  up  to  complete  dementia, 
and  from  mere  moral  perversion  up  to  the  most  intense  form 
of  maniacal  excitement.  On  the  physical  side  the  varions 
symptoms  of  cerebral  tumour  such  as  coma,  ataxia,  paralysis, 
headache,  vomiting,  optic  neuritis  and  epileptiform  convulsions 
are  met  with.  All  forms  of  so-called  moral  changes  and  of 
changes  of  disposition  are  met  with  as  mental  symptoms  and 
all  the  ordinary  forms  of  insanity  may  occur  in  varying  in- 
tensity; but  by  far  the  most  common  mental  change  occurring 
in  connexion  with  cerebral  tumour  is  a  progressive  enfeeble- 
ment of  the  intelligence,  unattended  with  any  more  harmful 
symptoms  than  mental  deterioration  which  ends  in  complete 
dementia. 

(&)  Arterial  DegeneraUon. — Arterial  degeneration  is  a  common 
cause  of  mental  impairment,  especially  of  that  form  ia,„i^ 
of  mental  affection  known  as  "Early"   demeotia. (hMtn 
It  also    predisposes    to    embolism    and    thrombosis,  Art«rir>r 
which  often  results  in    the    paralytic  and  aphasic  **•«■■•*■• 
groups  of  nerve  disturbance,  and  which  are  always^* 
accompanied  by  more  or  less  marked  interference  with  normal 
cerebral  action. 

The  commonest  seat  for  atheroma  of  the  cerebral  vessels  is  the 
arteries  at  the  base  of  the  brain  and  their  main  branches,  especi- 
ally the  middle  cerebral.  As  a  general  rule  the  other  arteries 
of  the  cerebrum  are  not  implicated  to  the  same  extent,  although 
in  a  not  inconsiderable  number  of  cases  of  the  disease  all  the 
arteries  of  the  brain  may  participate  in  the  change.  When  this 
is  so,  we  obtain  those  definite  symptoms  of  slowly  advancing 
dementia  commencing  in  late  middle  life  and  ending  in  complete 
dementia  before  the  usual  period  for  the  appearance  of  senile 
dementia.  The  same  appearances  are  met  with  in  certain  patients 
who  have  attained  the  age  in  which  senile  changes  in  the  arteries 
are  not  unexpected.  As  a  rule  atheroma  in  the  cerebral  vessels 
is  but  a  part  of  a  general  atheroma  of  all  the  arteries  of  the  body. 
Atheroma  is  common  after  middle  life  and  increases  in  frequency 
with  age.  The  chief  causes  are  syphilis,  alcoholism,  the  gouty 
and  rheumatic  diatheses  and  above  all  Blight's  disease  of  the 
kidneys.  Perhaps  certain  forms  of  Bright's  disease,  owing  to  the 
tendency  to  raise  the  blood  pressure,  are  of  all  causes  the  most 
commtHi. 

It  is  not  easy  to  say  to  what  extent,  alone,  the  arteriosclerosis 
is  effectual  in  inducing  the  gradual  failure  of  the  mental  powers, 
and  to  what  extent  it  is  assisted  in  its  operation  by  the  action  on 
the  brain-cells  of  the  general  toxic  substances  which  give  rise 
to  the  arterial  atheroma.  In  any  case  there  can  be  no  question 
that  the  gradual  mechanical  diminution  of  tie  blood-supply  to 
the  cortex  caused  by  the  occlusion  of  the  lumen  of  the  arteries 
is  a  factor  of  great  importance  in  the  production  of  mental 
incapacity. 

General  Paralysis  ov  the  Insane  (syn.  General  Paralysis, 
dementia  paratytica,  progressive  dementia)  is  a  disease  character- 
ized by  symptoms  of  progressive  degeneration  of  the  y^^. 
central  nervous  system,  more  particularly  of  the  motor  ,^^.  ^^_ 
centres.  The  disease  is  almost  invariably  fatal. 
Apparent  recoveries  do  very  occasionally  occur,  though  this 
is  denied  by  the  majority  of  alienists.  The  disease  is  in  every 
case  associated  with  gradually  advancing  mental  enfeeble- 
ment, and  very  frequently  is  complicated  by  attacks  of  mental 
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iiatiKrid  inruiyti*,  wlilcb  1*  »  vny  common  4tKue,  wu  Ant 
r«"«)(rif«e(J  iu  l'r(tiiM:i  it  wu  identified  by  j.  K.  IJ.  Eiquirol, 
will  fwfUi«r  diw-tiiieii  ftiul  slktwrated  tty  A.  L.  J.  Bayle,  UclAye 
Mitf  J,  U  (J«liii<ll,  tho  l«tt«f  givinf  it  the  ittmt  ol  faraiytie 
HAtUriUi  Urn  aiUnft. 

\»  UtiA  rji-iu.ril>r(l  \iy  Iho  enriler  trrlLer*  tbe  (liMuue  wu  re- 
iKfirflt'tJ  H  Ifcliin  iiivHriiild)'  UM»'Iitte(J  wllh  deluiivn*  u/  grandeur. 
Al  tlpH  tinuwiil  duy  lliU  iii.-iK'ri|ill»n  duci  out  apply  to  ihc 
nmj'irlt.y  «/  i.iuhii  odmltLcil  InLu  uyluin*.  The  change  may  be 
eiiiluliidd  u  Ik:Iii|{  diticr  due  to  an  ulicrution  lit  the  type  of  the 
ilWiinri  »t  niuru  |)ri;lwljly  the  lilMaH  \m  Lwlter  undcrittood  and 
iiuirii  lff!i|uniilly  dluftiutMil  Lbun  (ormerly,  the  diagnoili  being 
mm  viitlu-ly  <li<[ipiiilt:itl  III)  till)  itbyilcui  and  not  on  the  mental 
Nyii>|ilijjnN.  I'IiIk  Ihi  lor  miiy  uIko  he  the  ax|)lanatiun  why  general 
t)tiritlv»U  U  niui:|i  niiiru  citiiimiin  at  the  preiwnl  day  in  tiriiish 
ttNyliiin*  lltati  ll  wiu.  I'Im  tutal  dcutli-rale  from  lliis  diMase  in 
iCjiitlUli  and  Scoiibh  uyluini  runa  from  1331  In  1804  to  1795  in 

UniicrnI  imrulytilN  ullncki  men  much  more  frequently  than 
wttiticii,  and  uti^ut*  liotweon  iho  ageii  at  JS  and  jO  yean.  It  is 
(wicnllttlly  a  dlNnuH  of  town  IKc.  In  uylunu  which  draw  their 
liitllviitN  fruiu  rouiiiry  (limricli  in  Scotland  and  Irutand,  the 
tllNfUHi  l>  rurn,  wiuTeitN  In  thuM  whUh  draw  ihdr  population  from 
luriin  I  IlluK  lliP  dlidikxi  ii  exirtimdy  common. 

C'uiiiildi'rnliip  illveriiliy  o(  oiilnlon  oxitli  al  picaant  regarding 
llid  cauniilliin  ii(  Koiirral  parulyili.  llcrcdllary  prcdispoulion 
Kdmlltodly  pltty*  a  vary  umall  i>art  in  iti  cauiatlon.  There  is, 
liuwcvi'r,  Mu  ■liniiitt  uiilvumul  ogroumiint  tliat  tho  diwaie  is 
t>H[<ii1  hilly  lilt}  ri'Niill  t>[  loxumnlit  or  t>oi>unlng,  and  that  acquired 
or  liiliurllnl  Myiihllltlc  InrciLlon  ii  an  Imiwrtant  prediiposing 
[ftt'tur.  A  IdnLiiry  uf  nyphUitic  Itifucilon  occura  in  from  70  to 
uo"„  iif  tho  iiailuiiU  alTcclml,  Al  tint  It  wn>  hcUl  that  general 
lutrMyKl*  wot  a  Inlu  Hyphilllk  manlfvalalion.  bul  u  It  was  found 
lliHt  \\\i  licni'lit  fiilltiwnl  iho  lute  of  anti-iyphllillc  lemediea  the 
lliiHir.v  WHK  HdvuuiTil  chat  gaimrul  t>araly»ls  was  a  acrandary 
nuiii  iiiloxii.'alloH following ui>t)n»y|)hillllc  Infection.  Thelatcst 
vlrw  U  (hat  tlio  dlxaasv  t*  a  bavlKriol  Invasion,  to  which  syphilis, 
aU'»liiili«ni,  oxi'owivo  nipivtal  and  physical  strain,  and  a  too 
p;it'liiidvoly  idlnigvnous  dirl,  only  act  as  predisposing  causes. 
TIiIm  Ullor  t  li<,<ttry  has  Ix-cn  raivully  advanced  and  elaborated  by 
l'\iid  HtdwrlMui  and  MrKnouf  l^liiiburgh. 

WhttU'V'vr  thf  vv^mv  ut  Kriicral  imralyfia  may  b«,  the  disease  is 
fniM'ntlall.v  uunn'Mivti  In  cltuructrr,  marked  by  frequent  rc- 
ndmikma  and  ih>  lyiiical  in  ils  phyiiical  symptoms  and  pathology 
that  W(>  ivgnnt  ihi-  lwt't(>TlAl  ihn>ry  with  favour,  although  wc  are 
(at  (rim\  HvtUlin)  that  ihc  actual  causative  factor  has  as  yet  been 

difcMVVMHl. 

l'\tr  tko^rlpllvti  pun^uara  (he  diM>ase  Is  roost  con\'eiueDtly 
dividifll  Into  lhr\*»  mhrvs. — I'allwl  ivatw*,-tiwly  the  first,  second 
and  thlnl.  hut  tl  iHU«l  Imi  undcr^twxl  that  no  dear  line  of 
dt'marv'attiut  \lividc«  thtw  stages  from  one  another. 

'rtii>  ouwi  \k(  VD^Tal  )wralyM»  i»  alow  and  gradual,  and  the 
<rarli<Mtt  sviuplwnw  ma,v  \k  either  j^hj-jiioal  or  mtrntal.  Tbe 
diMMM'  nva.v  ixuumt'n^'r  v)(hl^T  in  the  brain  itself  or  the  spinal  conl 
)»«>'  Ih>  pi:iiu«Til.v  (he  w«t  \\i  lt^MO»,  the  brain  becoming  affected 
»i\Mndaiil.v,  \Vhe«  Ihe  di:tc«!t«  witiinatcs  in  the  spinal  cwd  the 
a.\  utpt^utts  «rx>  similar  to  ihvvit^  it(  Uxmomiof  aUxi^,  and  it  is  now 
Wlii'Vv>l  that  |t(-iirr.-«l  )vtral>!U.t  *,\yX  lo>.vnK>t^>r  ataxia  are  one  and 
th*'»m<'diwa5*;i»th<r»k««'i*wlhri>»rd,  in  ihcWhtrt  the  brain, 
tK'ii>|t  the  |v(m*T\  wat  w'  Icsiow.  The  early  ph.xwal  sympioias 
«w ievihmUv  «v,U\*r,  Vhe |V)ti•^ut  lv«w* eoerRi-, nradily  h«om«i 
(ii\>l,  ;»»vl  ih<'  c.*(v»\iiv  («.w  hhcIv  <v  <.>r\liit;ti<Nt  mvtiit  aas,  such 
a*  aw  (^^^w^v^^  iu  (J.W  i«vs  **«»<»  »(  d.ill,  is  imiyured,  Fnutsient 
«U4^').i>v<i>  tMttiAt  tvtrsl.v^u  \4  A  bdtud,  sr«^  k^  or  one  sivle  t>f  tbe 
ly>*t.\ .  \n -.M  ^h*!^K^^•hl,Y»^^^»«»■»^^  lUK^Mwrnvw.  Inai^-wcasw 
lh^-*^-f))l-«■<t•.^'«sn^s4v^-1e<.)«art.v«»d*.b«-)Ml)««t  RMi.vcom)>iAin 
«,« .*i;«vls  \'i»  .»;■.«•- mtw  -4"  vis*.'!*  vvt  imtv^Unwut  ^4  h<Mtinf;.  l>r  »be 
)lMH'.>t\v,x»  tw.tv  •vi'ucvt\  n^u'.Ai-iudA^Cvt  :b<'bijj:b«sl  and  most 
»\Nvn,',,\  «*\t^-,;\\t  A;;-,»bui«  ^m"  num.  tS*  ittoral  »m«-  aaJ  liw 
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eKtrsva^nt,  fooUrii  msnser.  Thelt  is  often  committed  in  this 
stage  and  tbe  tbefts  are  cbaiacterized  by  aa  <ven,  poipoadess 
muinCTOfcomitussJon.  The  memory  is  impaired  and  tfaepaliat 
is  easily  influenced  by  others,  that  is  to  say  he  becomes  facile. 
In  other  cases  a  wild  attack  of  sudden  excitement,  f oUowing  iqwa 
a  period  of  tcatlessness  and  sleeplessness  may  be  the  first  ^mptom 
which  attracts  attention.  Whatever  the  mode  of  onset  the 
phygical  symptoms  which  chaiafterize  the  disease  oome  tm 
sooner  or  Ut«r.  The  speech  is  sluited  and  the  facial  muacks  lose 
tbeii  tone,  giving  the  face  a  flattened  expreaeioii.  The  muscular 
power  is  impaired,  the  gait  is  straddling  and  the  padent  sways  on 
turning.  All  the  muscles  of  the  body,  but  particularly  thrae  t& 
tbe  tongue,  upper  lip  and  bands,  which  arc  most  hi^y  inner- 
vated, present  the  symptom  of  fine  fihrillaxy  tremors.  The 
pupils  become  irregular  in  outline,  often  unequal  in  sise  and  either 
one  or  both  fail  to  react  n(»maUy  to  the  stimuli  of  light,  or  of 
accommodation  for  near  01  distant  vision. 

As  the  disease  advances  there  is  greater  ezdtabiHty  and  a 
tendency  to  emotionalism.  In  classicai  cases  the  general 
exaltation  of  ideu  becomes  so  great  u  to  lead  the  patient  to  the 
commission  of  insanely  extravagant  acts,  such  as  piuchasea  of 
large  numbers  of  useless  articles,  or  of  lands  and  houses  far  beyond 
his  means,  numerous  indiscriminate  proposals  of  maniage,  tlic 
suggestion  of  utterly  absurd  commerical  schemes,  or  attempts 
at  feats  beyond  his  physical  powers.  Tbe  mental  symptoms,  in 
short,  are  very  similar  to  those  of  the  elevated  stage  of  manic- 
depressive  insanity. 

Delusions  of  the  wildest  character  may  also  be  presenL  The 
patient  may  believe  himself  to  be  in  possession  of  millions  of 
money,  to  be  unsurpassed  in  strength  and  agility,  to  be  a  great 
and  overruling  genius,  and  the  recipient  of  the  highest  honours. 
This  grandiose  condition  is  by  no  means  present  in  evuy  case  and 
Is  not  in  itself  diagnostic  of  the  disease.  But  mental  faciUty, 
placid  contentment,  complete  loss  of  judgment  and  affection  for 
family  and  friends,  with  impaired  memory,  are  symptoms 
universally  present.  As  the  disease  advances  the  motor 
symptoms  become  more  prominuit.  The  patient  has  great 
(Ufficulty  in  writing,  misses  letters  out  of  words,  words  out  <A 
sentences,  and  writes  in  a  large  laboured  hand.  Titc  mpressioii 
becomes  fatuous.  The  speech  is  difficult  and  the  fadal  mucks 
are  thrown  into  marked  tremors  whenever  any  attempt  at  speech 
is  made.  The  voice  changes  in  timbre  and  becomes  high-pitched 
and  monotonous.  The  gait  is  weak  and  uncertain  and  the  re- 
flexes are  exaggerated.  In  the  first  stage  the  patient,  through 
restlessness  and  sleeplessness,  bccisnes  thin  and  haggard.  As  the 
second  stage  approaches  sleep  roiums,  the  patient  lays  on  flesh 
and  becomes  puSy  and  unhealthy  in  appearance.  The  mental 
symptoms  are  marked  by  greater  facility  and  enf  eeblement,  wliile 
the  paralysis  of  all  the  muscles  steadily  advances.  The  patient 
is  now  peculiariy  liable  to  what  are  called  congestive  sdanm  <« 
epileptiform  attacks.  The  temperature  rises,  tbe  face  becomes 
flushed  and  the  skin  mobt.  Twitching  are  noticed  in  ahaiMl  or 
arm.  These  twitchings  gradually  spread  uiLtil  they  may  involve 
the  whole  body.  The  patient  is  now  nnconscioux,  hntbed  in 
perspiration,  which  is  offensive.  The  boweb  and  Uadder  empty 
themselves  reflezly  or  become  disteoded,  and  bedsMCS  are  very 
liable  to  form  ovef  the  beds,  elbows  and  back.  Cmigative 
seijiutcs  facquuitly  last  for  days  and  may  prove  fatal  or,  <m  the 
other  hand,  the  patiuit  may  have  reconcnt  attacks  and  finally 
die  of  ochattstion  or  some  accidental  (ttscase,  such  as  pneamonia. 
In  tbe  second  stageol  thediscaaetbepatiEstcatSKmedilj'.andas 
the  food  is  &eqoently  swallowed  nnmadicntcd.  tAoUagis  not  an 
uncommon  accident.  The  ^icdal  kbscs  nf  tatf*  and  sbkO  are 
abo  much  disordered.   We  have  seai  a  case  rf  gwml  |Mg«l}-sis. 

\  in  the  second  stage  drink  a  ^aa  <rf  qnitdne  aad  wattr  imda  the 

;  iii'.prvss)i>n  that  he  was  drinking  whi^y. 

\  The  third  stage  oj  the  disease  is  dmiadcEKd  by  deqil^HMSS 
and  raptd  loss  of  body  weiglit.  MmtaOy  the  pnticBt  bemma 
quite  demented.  On  the  physical  side  the  pai^yK  advances 
np»d>y.  so  thai  the  patient  becomes  bed-ridd^  and  spencbkaB. 
Dvi«;h  BM>-  occur  as  tbe  Rsnh  of  eadtaMtfJoo,  or  « 
i«uiue,  •?(  ai  wrae  intncancnt  illiii  ■ 
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The  doratioii  of  the  disease  is  between  eighteen  months  and 
three  years,  although  it  has  been  known  to  persist  for  seven. 

No  curative  measures  have  90  far  proved  of  any  avail  in  the 
treatment  of  general  paralysiB. 

Insahity  assocutbd  wttb  Epilbpsy. — The  tenn  "  epileptic 
insanity,"  which  has  for  many  years  been  in  common  use,  is 
^^  now  regarded  as  a  misnomer.     There  is  in  short  no 

^^al^.  sudi  disease  as  epileptic  insanity.  A  brain,  however, 
which  is  so  unstable  as  to  exhibit  the  sudden  discharges 
of  nervoos  energy  which  are  known  as  epileptic  seizures,  is 
pione  to  be  attacked  by  insanity  also,  but  there  is  no  form  of 
mental  disease  exclusively  associated  with  epilepsy.  Many 
epileptics  suffer  from  the  disease  for  a  lifetime  and  never  exhibit 
symptoms  of  insanity.  The  majority  of  patients,  however,  who 
suSer  from  epilepsy  are  liable  to  exhibit  certain  mental  symptoms 
which  are  regarded  as  characteristic  of  the  disease.  Some  sufiet 
from  recurrent  attacks  fA  depression,  ill-humour  and  irntabillty, 
which  may  reodity.pass  into  violence  under  provocation.  Otb^ 
are  emotionally  fervid  in  religious  observances,  thou^  sadly 
deficient  in  the  practice  (^  the  religious  life.  A  third  class  are 
liable  to  attacks  of  semi-conscMusness  which  may  either  follow 
upon  or  take  the  place  of  a  seizure,  and  during  these  attacks 
actions  are  performed  aut<xnaticaUy  and  without  consciousness 
on  the  part  of  the  patient. 

When,  epileptics  do  become-  insane  the  insanity  is  generally 
one  oi  the  forms  of  mania.  Either  the  patient  suffers  from  sudden 
furious  attacks  of  excitement  in  which  conaciousnese  is  entirely 
abolished,  or  the  mania  is  of  the  type  of  the  elevated  stage  of 
foUe  .drculaire  (manic-depressive  insanity)  and  alternates  with 
periods  of  deep  depression.  In  the  elevated  period  the  patient 
shows  exaggerated  self-esteem,  with  passionate  outbursts  tS 
anger,  and  periods  of  religious  emotionalism.  Wbile  in  the 
stage  of  depression  the  patient  is  often  actively  suicidal. 

Epileptic  patients  who  suffer  from  recurrent  attacks  of 
delirious  mania  are  liable  to  certain  nervous  symptoais  which 
indicate  that  not  only  are  the  motor  centres  in  the  brain 
damaged,  but  that  the  motor  tracts  in  the  spinal  cord  are  also 
affected.  The  gait  becomes  awkward  and  laboured,  the  feet 
being  lifted  hi^  off  the  ground  and  the  legs  thrown  forward  with 
a  Jerk.  The  tendon  reflexes  are  at  the  same  time  exaggerated. 
These  symptoms  indicate  descending  degeneration  of  the  motor 
tracts  of  the  cord. 

If -the  mental  attacks  partake  of  the  character  of  elevation  or 
depression  the  mental  functions  suffer  more  .than  the  motor. 
These  patients,  in  course  of  time,  become'  delusional,  enfeebled 
and  childish,  and  in  some  cases  the  eqfeeblement  ends  in  complete 
dementia  of  a  very  degraded  type. 

Where  insanity  is  superadded  to  epilepsy  the  prof^osis  is 
unfavourable. 

iNSANIry    ASSCMSUTED    WITB    OR    CAUSED    By    ALCOHOLIC  AMP 

Dkcg  Intoxication. — The  true  tile  of  alcoholic  indulgence  in 
■  _^  the  production  of  insanity  is  at  present  very  imperfectly 
lataaHf'  ttaderstood.  In  many  cases  the  alcoholism  is  merely  a 
symptom  iA  the  mental  disease — a  result,  not  a  cause. 
In  others,  alcohol  seems  to  act  purely  as  a  predisposing  factor, 
breaking  down  the  resistance  rrf  riie  patient  and  disorderiTig  the 
metabolism  to  such  an  extent  that  bodily  disorders  are  en- 
gendered which  produce  well-marked  and  easily  recognized 
mental  symptoms.  In  others,  again,  alcohd  itself  may  possibly , 
act  as  a  direct  toxin,  disordering  the  functions  of  the  brain. 
In  the  latter  class  may  be  included  the  nervous  phenomena  of 
drunkeimess,  which  commence  with  excitement  and  confusion 
of  ideas,  and  terminate  in  stupor  with  partial  paraty^  of  all  the 
muscles.  Certain  brains  which,  either  throu^  uinate  weakness 
or  as  the  result  of  direct  injury,  have  become  peculiarly  liable 
to  toxic  influences,  under  the  influence  of  even  moderate  quan- 
tities of  alcohol  pass  into  a  state  closely  resembling  delirious 
mania,  a  state  commonly  spoken  of  as  mania  a  potu. 

DdiriuW  Tr/nnens. — Delirium  tremens  is  the  form  of  mental 
disorder  most  commooly  associated  with  altohoUc  indulgence 
in  the  lay  mind.  Considerable  doubt  exists,  hoifever,  as  to 
whether  the  disease  is  directly  or  secondarily  the  result  of 


alcoholic  poisoning.  Much  evidence  ezfsts  in  favour  of  the  latter 
supposition.  Delirium  tremens  may  occur  in  persons  who  have 
never  presented  the  symptom  of  drunkenness,  or  it  may  occur 
weeks  after  the  patient  has  ceased  to  drink  alcohol,  and  in  such 
cases  the  actual  exciting  cause  of  the  disease  may  be  some 
accidental  compLcation,  such  as  a  severe  accideait,  a  surgical 
operation,  or  an  attack  of  pneumonia  or  erysipelas. 

The  early  symptoms  are  always  physical.  The  stomach  is 
disordered.  The  desire  for  food  is  absent,  and  there  may  be 
abdominal  pain  and  vomiting!  The  hands. are  tremulous,  and 
the  patient  is  unable  to  sleep.  At  this  stage  the  disease  may  be 
checked  by  the  administration  of  an  apenent  and  some  sedative 
such  as  bromide  and  chloral.  The  mental  symptoms  vary 
greatly  in  their  severity.  Jo  a  mild  case  one  may  talk  to  the 
patient  for  some  time  before  discovering  ajiy  mental  abnormality, 
and  then  it  will  be  found  that  confusion  exists  regarduig  his 
position  and  the  identity  of  those  around  him,  while  the. memory 
b  also  impaired  for  recent  events-  HaUucioations  of  sight  and 
bearing  may  be  present.  The  hallucinations  of  sight  may  be 
readily  induced  by  pressure  upwi  the  eyeballs-  If  the  symptoms 
are  more  acute  they  usually  come  on  suddenly,  geuoraJJy  during 
the  evening  01  nighL  The  patient  beoouaes  excited,  suffei^  from 
viyid  hallucinations  of  .sight  and  hearing  which  produce  great 
fear,  and  these  halhidnationa  may  be  w  engrossing  at,  to.  render 
him  quite  oblivious  to  the  environment.  The  hallucinations  of 
sight  are  characterized  by  the  false^ense  impressions  taking  the 
forms  of  aoinials  orinsects  which  surround  or. menace  the  patient. 
Visions  may  also  appear  in  the  form  of  flames,  goblins  or  fairies. 
The  hallucinations  of  hearing  rarely  ctHisist  of  voices;  but  are 
more  of  the  natures  9fwhtstliogs,  and  ripfpngs  ii)  the  e^iSi  ,shoats, 
groans  c«  screajns  which  seem  to  SH  the  air,  or  emaqate  from  the 
walls  or  floors  of  the  room.  AH  the  special  senses  may  ^  affected, 
but  sight  and  hearing  are  always  impUcated.  Delirii^m  tremens 
is  a  short-lived  disease,  generally  running  its  course  in  from  four 
to  five  days.  Recovery  is  always  precedjed  by  the  return  of  the 
power  of  sleep. 

The  patient  must  be  carefuUv  auraed  and  cttnstandy  wattled, 
as.  homicidal  and  .sutcidal  irapulses  are  liable,  to  occur. under  the 
terrifying  influence  of  the  hallucinations.  The  food  should  be 
concentrated  and  fluid,  given  frequently  and  in  small  quantities. 

Chronic  Alcoholie  insanity. — Almost  any  mental  disorder  mqy 
be  associated  with  chronic  alcoholism,  but  the  most  (jiaracteristic 
mental  symptoms  are.  delusions  of 'Suspicioji  ;and  petsecution 
which  resemble  very  closely  those  flf  the  persecution,  stage  of 
systematized  delusional  insanity. '  Tbe  appearance  of  the  patient 
is  bloated  and  heavy;  the  tongue. i&  furred  and  tremvlous,  and 
symptom^  of  gastric  and  intesti^  disorder  are  usually  fure^ent. 
The  gait  is  awkward  and  dragging,  owii%  to  the  partial  paralysis 
of  the  extensor  muscles  of  the  lower  limbs.  AU  .the  skeletal 
muscles  are  tremulous,  particularly  thote  of  the  tongpe,  Ups 
and  hands.  The  common  sensibility  af  the  akin  is  disordered  so 
that  the  patient  complains  of  sensoiy>  disturbances,  siidi  as 
tingUngs  aad  prickinga  of  the. skin,  which  ^wy  be  joterpieicd 
as  electric  shocks.  In  some  cases  the  mental  symptoms  may 
be  concealed,  but  delusions  aad  haUuciniktiDnE,  particularly 
hallucinations  of  sight  and  haai^ng,;a£eveiy,cosiqiotily. preset. 
The  delusions  are  often  directly  the  outcome  of  the  physical 
state;. the  discffdered  stomach  suggesting  .paisonisg, .  and  :  the 
disturbances,  of  the  special  senses  being  interpreted  as  varuMis 
forms  of  persecution.  The  patient  hears  ,voices,  shoutisg  foul 
abuse  at  him;  all  his  thoughta  are  read  and  repeated,  aloud; 
electric  shocks  are  s^it  through  }pm  at  night;  gases  are  pumped 
into  his  room.  Sexual  deluaions.are  very  ^mmon  and  frequently 
affect  marital  rplatioi^s  by  arousing  suspicions  regarding  the 
fidelity  of  wife  or  husband;  or  the  delusions  may  be  more  gross 
and  take  the  form  of  belief  in.actual  attempts  sA  sex^i^  mutila- 
tions. '  The  memory  is. always  impaired. 

Patients  who  m  addition  to  chronic  BLcoholi3m  are  also  insane 
are  always  dangerous  and  liable  to,  sudden  and  a[^»arently 
causeless  outbursts  of  violence. 

i)i/iiM»nin*a.— Dipsomania  is  ,a  condition  cfaaracteriaed  by 
recurrent  or  periodic   attacks  of   an-  irresiptibte  icraviag  for 
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•limnlsntii.  The  genetiX  bodily  condition  has  a  great  deai  to 
A)  with  the  oniK.-t  of  the  attack,  that  1«  to  say,  the  patient  it  more 
tifthte  to  an  attack  when  the  bodily  condition  is  low  than  when  the 
health  is  ifood.  The  attacks  may  be  frequent  or  recur  at  very 
lonft  intervals.  They  generally  last  for  a  few  weeks,  and  may 
be  complicated  by  lympioms  of  excitement,  delusions  or 
hitlluclnnlions. 

Trtatiunl  troniiliiti  In  attention  to  the  general  health  between 
ariacks,  with  the  um  of  luch  tonici  as  araenlc  and  itivchnine. 
DurinK  the  attack  the  patient  should  be  confined  to  bed  and  treated 
with  Milalives. 

Mtnphinitm.-^\it  morphia  haUt  Is  most  commonly  con- 
tracted by  persons  of  a  neurotic  constitution.  The  mental 
symptoms  associated  with  the  disease  may  arise  either  as  the 
result  of  an  overdose,  when  the  patient  lufFers  from  hallucinations, 
ronfuslon  and  mild  delirium, frequently  associated  with  vomiting. 
On  the  other  hand,  mental  symptoms  very  similar  to  those  of 
delirium  tremens  may  occur  as  the  result  of  suddenly  cutting 
ulT  the  supply  of  morphia  in  a  patient  addicted  to  the  habit, 
finally,  chronic  morphia  Intoxication  produces  mental  symptona 
very  similar  to  those  of  chronic  alcoholism.  This  latter  condition, 
characterized  by  delusions  of  persecution,  mental  enfeeblement 
and  loss  of  memory.  Is  hopeleiily  incurable.  The  patient  is 
alwayi  thin  and  anaemic  on  account  of  digestive  disturbances. 
There  Is  weakness  or  slight  paralysis  of  the  lower  limbs,  and  the 
ijtclelal  muBcIct  are  tremulous. 

7'n>nlM«rit,— The  nuantlty  of  the  drug  used  must  be  gradually 
reduccil  until  It  1*  nnally  discontinued,  and  during  treatment  the 
palitiit  muiC  be  canhnod  to  bed. 

Skhilv  iNBAKtTY.— States  Of  mcntol  enfeeblement  ate  always 
tho  result  of  failure  of  development  or  of  stiuctural  changes  in 
_  ..  the  cortical  grey  matter  of  the  brain.  If  the  enfeeble- 
ment ts  due  to  failure  of  development  or  brain  damage 
occurring  in  early  life,  it  is  spoken  of  as  idiocy  or 
Imbecility.  Every  form  of  insanity  which  occurs  after  a 
cerlHln  period  of  life  is  apt  to  be  regarded  by  some  observers 
Iw  senile,  but  although  the  failing  mental  power  may  cobur 
Ihr  character  of  the  symptoms  it  cannot  be  regarded  as  correct 
lo  designate,  (or  Instance,  a  recurrent  form  of  mania  as  senile 
merely  because  it  necessarily  manifests  itself  in  a  subject  who 
has  live«t  Into  the  senile  period,  On  the  other  hand,  many  persons 
Aral  Ruffpr  from  mental  derangement  at  an  advanced  period  of 
life  without  at  the  same  time  manifesting  any  marked  failure 
of  meniiO  power,  while  othen  only  manifest  their  insanity  as  a 
result  of  the  det-ay  ol  their  mental  faculties. 

From  this  atatement  It  will  be  seen  that  setdle  Insanity  is  a 
complex  of  dtflertnt  conditions,  some  of  them  accompanied  by 
drmentia,  others  without  d«mentia, 

SmUt  Vfmtnlia  is  distinguished  occasionally  into  "  senile  " 
proi^erly  so  called,  and  "  presenile  "  dttmentia,  which  supervntea 
at  middle  ag«  or  even  earlier. 

The  occuirvntv  ot  dementia  b  sninetJmes  preceded  by  an 
ACUte  halhidnatory  phaso,  accompanied  by  mania  or  melancbolla; 
but  aa  a  general  n^e,  in  the  presenile  cases,  by  neurasthenia, 
IndtRrrence,  and  mental  apathy  which  eitends  to  a  disregard 
fm  the  ordinary  conventloM  and  the  irteans  of  subsistence. 

It  has  pithily  been  rana^ed  that  the  age  of  a  man  ia  the  age 
nf  ht»  bloori-vnsHt.  The  two  conditions  of  senile  and  presenile 
tiementia  cannot  therefore  be  separated  scientifically.  From 
a  rlinical  point  of  view,  however,  the  two  aie  distinguishable 
in  » (or  as  their  symptoma  are  concerned,  for  the  preaenilc  cases 
ar*  more  complete  and  the  process  of  dementia  achieves  its 
ntnmmmationeartieraitd  quicker,  while  in  the  senile  the  gradual 
(tiiieaae  of  the  arteries  and  the  slow  decay  of  the  mental  faculties 
nffet  a  different  background  for  the  manifestation  lA  mental 
symptoms.  Moreover,  the  seiule  patients  more  frequently 
present  sympit^mst^f  recurrent  aitacksof  acute  insanity,  a  more 
pmnouitceil  enmiitinalism.  and  a  greater  tendcnc}*  to  restlessness 
•t  night.  The  presenile  case*,  on  the  other  hand,  except  at  the 
txtmntencrmcnt  iif  their  maU<.l,v.  are  usually  free  from  acute  and 
tr^vub(e«<>me  ^ytnt^onw  and  pment  chielh-  an  apathetic  indif- 
fe(«n<<e  and  umfHwsiveness  on  the  menial  side,  and  on  the 


phyncal  side  a  neurasthenic  and  enfeebled  bodily  state.  In 
both  conditions  memory  is  greatly  impaired. 

Added  to  senile  dementia  there  is  often  fouitd  a  condition  of 
mania  or  melancholia  or  even  of  systematized  deloaonal  insanity. 
The  chief  symptomsof  the  maniacal  attacksare  the  great  motor 
restlessness  and  exdtement,  which  ore  worst  during  the  nigbt 
time.  Sleep  is  almost  always  seriously  disturbed,  and  the 
patients  rapidly  become  exhausted  unless  carefully  nursed  and 
tended.  The  actions  of  senile  matuaca  are  often  puerile  and 
foolish,  and  they  may  exhibit  impulses  of  a.  homicidal,  suiddal 
or  sexual  character.  The  melancholic  cases  are  also  extremely 
restless,  and  their  emotion  is  loudly  expressed  in  an  uncontrollable 
manner.  They  often  have  delusions  of  persecution.  Theii  cries 
and  groans  have  an  automatic  character,  as  if  the  patient,  though 
compelled  to  utterthem,  did  not  experience  the  mental  pain  which 
he  expressed.  They  also,  many  of  them,  eat  their  food  ravenously, 
although  a  few  obstinately  refuse  it.  Tbe  senile  delusional  cases 
may  manifest  any  of  the  classical  forms  of  paranoia  described 
above,  but  their  delusions  are  of  a  rudimentary  and  unfinished 
type.  The  most  common  of  all  senile  delusions  is  that  they  ore 
being  robbed.  They  therefore  often  hide  their  small  valuables 
in  comers  and  out-of-the-way  places,  and  as  their  memories  ore 
very  defective  they  are  afterwards  unable  to  find  them.  Others, 
who  live  alone,  barricade  their  doors  and  try  to  prevent  any  one 
entering  for  fear  of  thieves.  Delusions  of  ambition  in  senile 
subjects  are  usually  of  a  very  improbable  and  childish  character. 
Hallucinations  are  generally  present  in  the  senile  delusion^  cases. 

The  treatment  of  senile  insanity  is  from  the  medical  point  of  view 
not  hopeful;  it  resolves  itself  largely  into  instructions  for  careful 
nursing,  aoitable  feeding,  and  the  protection  of  the  patjent  from  all 
the  physical  dangers  to  which  he  may  be  exposed. 

Slalistics. — The  statistics  of  lunacy  are  merely  of  interest  from  a 
sociological  point  of  view;  for  under  that  term  are  comprised  all 
forms  of  insanity.  It  is  needless  to  produce  tables  {llustrative  of 
the  relative  numbers  of  lunatics  in  the  various  countries  of  Eunqic, 
the  systems  of  registration  betug  to  unequal  in  thei/  workii^  as  to 
afford  no  trustworthy  basis  of  comparison. 

Even  in  Gr^t  Britain,  where  the  systems  are  more  perfect  than 
in  any  other  country,  the  tables  published  in  the  Blue  Books  of  the 
three.countries  can  only  be  regarded  as  approximately  correct,  the 
difBculty  of  registering  all  cases  of  lunacy  being  insupetable,  On 
the  lat  of  January  i907>  according  to  the  leturas  made  to  the 
offices  of  the  Commissioners  in  Lunacy,  the  numbers  of  lunatics 
stood  thus  on  the  registers: — 


Males. 

Females. 

Totals. 

England  and  Wales    .     .     . 

ScotUnd 

Ireland 

Grosstotal      .     . 

57.176 
8.594 
".a54 

66,81a 
8.999 

IIJOO. 

123,988 
"7.593 
23.554 

78.024 

87,111 

165.' 35 

These  figures  show  the  ratio  of  lunatics  to 
tion  to  be  354  in  England  and  Wales,  31a  in 
Ireland. 

Nnmben  of  Lunatics  on  Ae  tst  of  Jiatmary  of  Uie  ytars  tSsT-igOf 
imduntt,  aecwriMg  ta  Stitims  made  to  me  OKea  of  Uie  dm- 
'  [  LuHacy  far  Em§land  imd   Waltt,   ScagaKd  and 


England 

- 

Years. 

Wales. 

Scotland. 

Ireland.- 

1858 

6I072 

36.76a 

38.058 

6J73 

1861 

39.647 

1863 

8.055 

1863 

43.118 

7.863 

44.795 

64J2 

8,273 

1865 

8.845 

6.730 

1K7 

8.963 

5«.<»o 

7.0S5 

9.086 

53.»n 

7JIO 

9-454 

S4.7>3 

7-571 

,871 
I«7» 

S 

'0.357 
10.767 

■873 

60,^ 

7.981 

io.95« 
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Years. 

Enebad 
and 
Wales. 

Scotland. 

Ireland. 

1874 

60.027 

8,069 

11,336 

1875 

63.793 

8,Ja5 

11.583 

.876 
1877 

nzt 

l:^ 

11.777 
13.123 

187s 

s 

13,380 

118 

\n% 

71,191 

iSSi 

73.113 

lo.oia 

13.063 

1883 
1883 

10.355 
10,310 

\m 

1884 

10,739 
10.918 
11.187 

14,088 

im 

lis 

14.379 
14.590 

1887 

80,891 

u:i^ 

14.703 

1888 

83,643 

1S.363 

18S9 
.850 

» 

11.954 

i2,3oaf 

I6!l59 

i«9i 

86,795 

13,595 

16,251 

189! 

87,848 

".799 
13.058 

16,688 

1893 

89,8JJ 

I7'.276 

1894 

9a,o67 

13.300 

99.365 

'3.853 

17,665 

14,093 
14.500 

\l^ 

■if 

I4fl06 

19.590 

1899 
1900 

:i^ 

20,304 

20,863 

1 901 
190a 

107.944 
110,713 

\m 

?;:S 

1903 

•  I3«64 

16,658 

22,138 

1904 

117.199 

16,894 

22.794 

:?s 

i  19,839 

17.241 

32,996 

m.^ 

17.450 

1907 

17.593 

33.554 

There  U  thus  an  increased  ratio  in  England  and  Wales  of  lunatics 
to  the  popubtioa  (which  in  1859  was  19,686,701,  and  in  1907  was 
Mtimated  at  34,945,600)  of  i86-8  per  100,000  as  agdinst  3U-8.  and 
in  Scotland  of  157  4^  against  313  per  100,000.  The  Irish  fi^urel  on 
the  same  baushave  increaseo  from  130-^  ia  1862  to  538-1  in  19071 
The  publication  of  these  figures  has  given  rise  to  the  question 
whether  lunacy  has  actually  become  more  prevalent  dnring  the  last 
twenty  years,  whether  tiient  is  roal  increaM  of  ibe  disease.  There 
is  a  pretty  general  consent  of  all  authorities  that  if  there  ha*  been 
an  increase  .it. is  very  slight,  and  that  the  apparent  increase. is  dne, 
first  to  the  iitiproved  systems  of  registration,  and  secondly  (a  far 
more  powerful  reason)  to  the  Increasing  tendency  among  all  classes, 
and  etpecially  among  the  poorer  class,  to  recc^iie  the  less  pro- 
nounced forms  of  inenttd  disorder  as  b^g  of  the  nature  of  insanity: 
Thirdly,  the  grant  of  four  shillings  per  week  which  in  1876  was  maae 
by  parlUment  from  imperial  sources  for  the  maintenance  of  pauper 
lunatics  has  induced  tMrochial  authorities  to  regard  as  lunatics  a 
large  number  of  weak-minded  paupra^  and  to  force  them  into 
asj^uRu  in  oider  to  i^tain  the  benefit  of  the  gcant  and  to  rdiovs 
the  rates.  These  views  receive  support  from,  the  fact  that  the 
increase  of  private  patients,  i^.  patients  who  are  provided  for  out 
of  their  own  funds  or  those  of  the  family,  has  advanced  in  a  vastly 
smaller  ratio.  In  their  case  the  increase,  small  as  it  is,  can  be 
accounted  for  by  the  growing  disinclination  on  the  pact  of  the 
community  to  tolerate  irregularities  of_  conduct  due  to  mental 
disease.  And  again,  careful  inquiry  has  failed  to  diow  a  proportional 
increase  of  admissions  into  axioms  of  such  well-marked  forms  as 
general  paralyns,  puerperal  mania,  &c  The  main  cause  of  the 
roistered  increase  of  lunatica  is  thus  to  be  sought  ftv  in  the  impnived 
registration,  and  parochial  and  family  convenience.  If  there  is  an 
actual  increase,  and  there  is  reason  foe  believing  that  there  is  a  slight 
actual  increase,  it  is  due  to  the  tendency  of  the  population  to  gravi- 
tate towards  towns  and  dties,  where  the  conditions  of  healtn  are 
interior  to  thoae  of  rural  life,_and  where  tixtK  is  therefore  a  greater 
disposition  to  disease  of  all  kinds. 

The  futility  of  seeking  for  accurate  figures  bearing  on  the  relative 
number  of  lunatics  in  other  countries  is  illustrated  by  the  tables 
set  forth  in  a  report  by  the  United  States  Census  Bureau.  They 
show  that  the  number  of  registered  lunatics  in  1903  was  130,151; 
in  1S90,  7^,038;  and  in  1880,  40,94a.  An  attempt  was  made  ia 
1890  to  estimate  the  number  of  insane  persons  outside  of  hospitals, 
which  was  stated  to  be  32,457.  In  1903  no  such  attempt  was  made, 
as  it  was  admitted  that  so  many  sources  of  fallacy  existed  aa  to  render 
it  useless.  Thus  the  mere  statement  that  of  every  100,000  tj  the 
population  (calculated  at  80,000,000)  186-3  were  registered  as  ir 
IS  of  no  value. 
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in  Ciinical  Psyckiairy  (1906) ;  Macphetaon,  Mental  Affeelifms  (1899) ; 
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n.  Leoal  Aspects 

The  effect  of  insanity  upon  res[»nsibility  and  civil  capacity 
haE  been  recognized  at  an  early  period  in  every  system  of  law. 

Raman  Law. — In  the  Roman  jurisprudence  its  consequences 
were  very  fully  developed,  and  the  provisions  and  terminology 
of  that  system  have  largely  affected  the  subsequent  legal  treat- 
ment of  the  subject.  Its  leading  principles  were  simple  find 
well  marked.  The  insane  person  having  no  intelligent  will,  and 
being  thus  incapable  of  consent  or  voluntary  action,  could  acquire 
no  right  and  inciur  no  responsibility  by  bis  own  acts  (see  Sohm's 
last.  Roman  Ltm,  3rd  ^.  pp.  ai6,  217,  319);  his  person  and 
property  were  placed  after  inquiry  by  the  magiEtratc  under  the 
control  of  a  curah>r,  who  was  empowered  and  bound  to  manage 
the  propCTty  of  the  lunatic  on  his  behalf  (Sohm,  p.  513;  Hunter, 
Roman  Lam,  pp.  732-735).  The  difierent  terms  by  which  the 
insane  were  known,  such  as  demens,  furiasus,  fahtus,  although 
no  doubt  signifying  different  types  of  insanity,  did  not  in  Ropion 
law  infer  any  difierence  of  legal  tieatment.  They  were  popular 
names,  which  all  denoted  the  complete  derivation  of  reason. 

Medieval  Law. — Duting  the  middle  ages  the  insaoe  were 
little  protected.  Theit  legal  a.cts  wete  annulled,  and  tbelr 
property  placed  under  control,  but, little  or  no  atteippt.waa  made 
to  supervise  their  personal  treatment,  In  England  the  wardship 
of  idiots  and  lunatics,  which  was  annexed  before  the  reign  ^ 
Edward  H.  to  the  king's  prerogative,  bad  regard. chiefly  to  the 
control  of  tbeii  lands  and  estates,  and  was  qnly  gradually 
elaborated  into  the  systematic  control  of  tbdr  peisona  and 
property  now  exercised  under  the  jurisdictipn  in  lunacy.  Those 
whose  means  were  Insignificant  were  left  to  the  care  of  their 
relations  or  to  charity.  In  criminal,  law  the  plea^  of  insanity 
was  unavailing  except  in  extreme  cases.  About  toe  begimung 
of  the  igth  century  a  very  considerable  change  commenced. 
The  public  attention  was  strongly  t^ttracted  to  the  miserable 
condirion  of  the  insane  incarcerated  in  asylums  without  any 
efficient  check  or  iaspection;  and  at  the  same  tune  the  medical 
knowledge  of  insanity  entered  on  a  new  phase.  The  poesibility 
and  advantages  of  a  better  treatment  of  insanity  were  illustrated 
by  eminent  physicians,  Philippe  I^el  in  Erance,  1^.  Tuke  ii^ 
England,  Bond,  B.  Rush  and  I.  Ray  in  the  United  States;  its 
physical  origin  became  generally  accepted;  its  menti^ phenomena 
were  more  carefully  observed,  and  its  relation  was  e$lid:>llshed 
to  other  mental  conditions. 

Modem  Law. — From  this  period  we  date  the  commencement 
of  legislation  such  as  that  known  in  England  as  the  Lunacy  Acts^ 
which  aimed  at  the  regulation  and  control  of  all  constraint 
applied  to  the  insane.  Hitherto,  the  criteria  of  insanity  had  been 
very  rude,  and  the  evidence  was  generally  of  a  loose  and  popidar 
character;  but,  whenever  it  was  fully  recognized  thai  insanity 
was  a  disease  with  which  physicians  who  had  studied  the  subject 
were  peculiarly  conversant,  expert  evidence  obtained  increased 
importance,  and  from  this  time  became  prominent  in  every  case. 
The  newer  medical  viewa  of  insam'ty  were  thus  brought  into 
contact  with  the  old  narrow  conception  of  the  law  cotuts,  and  a 
controversy  arose  in  the  field  of  criminal  law  which  in  England, 
at  least,  still  continues. 

Relations  between  Insanity  and  Law. — The  fact  of  insanity 
may  operate  In  law— (i)  by  excluding  responabillty  for  crime; 
(2)  by  invalidating  legal  acts;  (3)  by  affording  ground  for  depriv- 
ing the  insane  person  by  a  legal  process  of  the  control  of  his 
person  and  property;  or  (4)  by  aSording  ground  for  putting  him 
under  restraint. 

Legal  Tenmnology.~-Beion  proceeding,  howeveii_to  deal  wit 
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these  matters  in  succe^ion,  it  may  be  desirable  to  say  somethiag 
with  ^gaid  to  the  chief  legal  terms  respecting  persons  suSering 
under  mental  disabilities.  The. subject  is  now  of  less  impoitaoce 
than  formerly,  because  the  modem  tendency  of  the  law  is  to 
determine  the  capacity  or  responsibility  of  a  person  alleged  to 
be  insane  by  consideriog  it  with  reference  to  the  particular 
matter  or  class  of  matters  which  brings  his  mental  condition 
tub  JMdice.  But  the  literature  of  the  law  of  lunacy  cannot  be 
dearly  imderstood'  unless  the  distinctions  between  the  different 
terms  employed  to  describe  the  insane'  ftre  kept  in  view.  The 
term  non  compos  mentis  is  as  old  as  the  statute  De  praerogaliva 
regis  (1325),  and  is  used  sometimes,  as  in  that  statute,  to  indi- 
cate a  species  contrasted  with  idiot,  sometimes  (e.g.  in  Co.  Litt. 
246  (S))  as  a  genus,  and  afterwards,  chiefly  in  statutes  relating  to 
the  insane,  in  connexion  with  the  terms  "  idiot  "  and  "  lunatic  " 
as  a  word  ejusdem  generis.  The  word  "  idiot "  (Gr.  ffiios,  a 
private  person,  one  who  does  not  hold  any  public  office,  and 
tSulmn,  an  ignorant  and  illiterate  person]  appears  in  the  statute 
De  praerogaliva  regis  as  fatmts  naluralis,  and  it  is  placed  in 
contradistinction  to  non  compos  mentis.  The  "  idiot  "  is  defined 
by  Sir  E.  Coke  (4  Rep.  124  (6))  as  one  who  from  his  nativity, 
by  a  perpetual  infirmity,  is  turn  compos  mentis,  and  Sir  M.  Hale 
(Pleas  of  the  Crown,  i.  29)  describes  idiocy  as  "  fatuity  o  naiivitate 
■vd  dementia  naturalis."  In  early  times  various  artificial  criteria 
of  idiocy  were  suggested.  Fitzherbert's  test  was  the  capacity 
of  the  alleged  idiot  to  count  twenty  pence,  or  tell  his  age,  or 
who  were  his  fatfier  and  mother  (De  naivfa  bremum,  233). 
Swinburne  proposed  as  a  criterion  of  capacity,  inter  alia,  to 
measure  a  yard  of  cloth  or  name  the  days  in  the  week  ( Testaments, 
42),'  Hale  propounded  the  sounder  view  that  "  idiocy  or  not  is 
a  question  of  fact  triable  by  jury  and  sometimes  by  inspection  " 
(Pleas  of  fke  Crovm,  i.  39).  Thelegal  incidents  of  idiocy  were  at 
'one  time  distinct  in  an  important  particular  from  those  of  lunacy. 
Under  the  statute  De  praerogativa  regis  the  king  was  to  have  the 
fents  'and  profits  of  an  idiat's  ^ds  to  his  own  use  d\uing  the 
Kfe  of  the  idiot,  subject  merely  to  an  obligation  to  provide  him 
Vritfa.necessaries.  .  In  the  case  of  the  lunatic  the  feing  was  a  trustee, 
holding  his  lands  and  Wneinents  for  his  benefit  and  that  of  his 
family.  Tl  was  oi,  account  of  this  difference  iii  the  legal  con- 
sequences'of  the  two  states  that  on  intjuisitions  distinct, writs, 
one  de  idiala'  inqitirendo,  the  other  de  lunaltco  iilguirendd',  were 
framed  for  each  of  them.  But  juries  avoided  finding  a  verdict  of 
idiocy  wherevet'they  could,  and  the  writ  de  idiota  inquirendo  fell 
into  desuetude.  A  further  blow  was  struck  at  the  distinction 
when  it  came  to  be  recognized  even  by  the  legislature  (see  the 
Idiots  Act  1886)  that  idiots  zte  capable  of  being  educated  and 
trained,  and  it  was  practically  abolished  when  the  Lunacy 
Regulation  Adt  1862,  in  a  provision  reproduced  in  substance  iii 
the  Lunacy  Act  iSgo,  limited  the  evidence  admissible  in  proof 
of  unsoundness  of  mind  on  an  inquisition  (without  special  leave 
of  the  Master  trying  the  case)  to  a  period  of  two  years  before  the 
date  of  the  inquiry,  and  raised  a  uniform  issue,  viz.  the  state  of 
mind  of  the  alleged  lunatic  at  the  time  when  the  inquisition  is 
held. 

The  term  "  lunatic,"  drtived  from  the  Latin  luna  in  con- 
sequence of  the  notion  that  the  moon  had  an  influence  on  mental 
disorders,'  does  not  appear  in  the  statute-book  till  the  time  of 
Henry  VlH.  (1541).  Coke  defines  a  lunatic  as  a  "  person  who 
has  sometimes  his  understanding  and  sometimes  not,  qui  gaudet 
lucidis  intervaUis,  and  therefore  he  is  called  nan  compos  mentis 
BO  long  as  he  has  not  understanding  "  (Co.  Litt.  247  (a),  4  Rep. 
124  (i)).  Hale  defines  "  lunacy  "  as  "  interpolated  "  (i.e.  inter- 
mittent) dementia  accidenlalis  vd  advenliiia,  whether  total  or 
(a  description,  it  wiH  be  observed,  of  "  partial  insanity  ")  quoad 
hoc  vd  illud  (Pleas  of  the  Crown,  i.  29).  In  modem  times,,  the 
word  "  lunacy  "  has  lost  Its  former  precise  signification.  It  is 
employed  sometimes  in  the  strict  sense,  sometimes  In  contra- 
distinction to  "idiocy"  or  "imbecility";  once  at  least— viz. 
in  the  Lunacy  Act  1850 — as  including  "idiot  ";  and  frequently 

'  The  word  for  "  lunatic  "  in  several  other  languages 
..ymology.  Cp.I'  '  '     --    "  .       .    '-       . 
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in  conjunction  with  the  vague  terms  "  unsound  mind  "  (non-sane 
memory)  and  "  insane."  Section  116  of  the  Lunacy' Act  1890 
has  by  imphcation  extended  the  meaning  o£  the  term  lunacy  so 
as  to  include  for  certain  purposes  the  incapacity  of  a  person 
to  manage,  his  affair?  through  mental  infirmity  arising  from 
disease  or  age.  "  Imbecility  "  is  a  state  of  mental  weajiness 
"  between  the  limits  of  absolute  idiocy  on  the  one  hand  and 
of  perfect  capacity  on  the  othei "  (see  1  Haggard,  Eccles.  Rep. 
p.  4ot). 

I.  The  Criminai  ResponsibUUy  of  the  Insane. — The  law  bs  to 
the  criminal  responsibility. of  the  insane  has  pursued  io  England 
a  curious  course  of  development.  The  views  of  Coke  and  Hale 
give  the  best  exposition  of  it  in  the  17th  century.  Both  were 
agreed  that  in  criminal  causes  the  act  and  wrong  of  a  madman 
shall  not  be  imputed,  to  liim;  both  distinguished,  although  in 
dlffeoent  language,  between  dementia  naturaiis  (or  a  natimioie) 
and  demetUia  accidentaHs  or  advenlilia;  and  the  main  points 
in  which  the  writings  of  Hale  mark  an  advance  on  those  of  Coke 
are  in  the  elaboration  by  the  farmer  of  the  doctrine  of  "  partial 
insanity,"  and  his  adoption  of  the  level  of  understanding  of  a 
child  of  fourteen  years  of  age  as  the  test  of  responsibility  in 
criminal  cases  (Pitas  of  the  Crovm,  i.  sg,  30;  and  see  Co.  4  Rep, 
124  (6)).  In  the  18th  century  a  teat,  still  more  unsatisfactory 
than  this  "  child  of  fonrteen  "  theory,  with  its  identification  ot 
"  healthy  immaturity "  with  "  diseased  maturity "  (Steph. 
Hisl.Crim.  Low,  a.  150),  was  prescribed.  On  the  trial  of  Edward 
Arnold  in  1723  for  firing  at  and  wounding  I^rd  Onslow,  Mr 
Justice  Tracy  told  the  jury  that  "  a  ptisonei,  in  order  ia  be 
acquitted  on  the  ground  of  insanity,  must  be  a  man  that  b  ti^tally 
deprived  of  his  understanding  and  memory,  and  doth  not  know 
what  be  is  doing,  no  more  than  an  infiutt,  than  a  brut«  or  wild 
beast."  ,  In  the  beginning  of  the  19th  century  a  fresh  statem«it 
of  the  test  of  criminal  responsibility  in  mental  disease  was 
attempted.  &a.  the  trial  of  Hadfield  for  shooting  at  George  III. 
in  Dniry  Lane  Theatre  on  isth  May  1800,  Lord  Chief  Justice 
Kenyon  charged  the  Jury  in  the  following  terms:  ''  If  a  man  is 
in  a  deranged  state  of  mind  at  the  time,  be  is  not  criminally 
answerable  for  las  acts;  but  the  material  part  of  tbe  case  is 
whether  at  the  very  time  when  the  act  was  c<»nmitted  thb  man's 
mind  was  sane."  The  practical  effect  of  this  ruling,  had  it  been 
followed,  would  have  been  to  make  the  question  of  the  amen- 
ability of  persons  alleged  to  be  insane  to  the  criminal  law  very 
mnch  one  of  fa«A,  to  be  answered  by  juries  acconUng  to  the 
particular  circumstances  of  each  case,  and  without  being  aided  ot 
embarrassed  by  any  ri^d  external  standard.  But  in  1812,  00 
the  trial  of  BeUingham  for  the  murder  of  Mr  Perceval,  the  First 
Lond  of  the  Treasury,  Sir  James  Mansfield  propounded  yet 
another  criterion  of  criminal  responsibiEty  jn  mentaj  disease, 
viz.  whether  a  prisoner  has,  at  the  time  of  committing  an  offence, 
a  sufficient  degree  of  capacity  to  distinguish  between  good  and 
evil.  The  objection  to  this  doctrine  conasted  In  the  fact,  to 
which  the  writings  of  Continental  and  American  jurists  soon 
afterwards  began  to  ^ve  prominence,  that  there  are  very  many 
lunatics  whose  general  ideas  on  the  subject  of  light  and  Iwiong 
are  qmte  unexceptionable,  but  who  are  yet  unable,  in  con- 
sequence of  delusions,  to  perceive  the  wrongness  of  particular 
acts.  Sir  James  Mansfield's  statement  of  the  law  was  dis- 
credited in  the  cose  (4  Slate  Tri.  (a.8.)  847;  loCl.  and  ^ 

Fin,  aoo)  of  Daniel  Macnaughton,  who  was  tried  in 

March  1843,  before  Chief  Justice  TIndal,  Mr  Justice 
Williams  and  Mr  Justice  Coleridge,  for  the  murder  of  Mr  Drum- 
mond,  the  private  secretary  of  Sir  Robert  Peel.  Mr  (afterwards 
Lord  Chief  Justice)  Cockburn,  who  defended  the  prisoner,  used 
Hale's  doctrine  of  partial  insanity  as  the  foundation  of  the 
defence,  and  secured  an  acquittal.  Chief  Justice  Tindai  telling  the 
juiy  that  the  question  was  whether  Macnaughton  was  capable 
of  distinguishing  right  from  'wrong  with  respect  to' Ihe  aclwHh 
which  he  stood  charged.  This  judicial  approval  of  the  doctrine  of 
partial  insanity  formed  the  subject  of  an  animated  debate  in  the 
House  of  Lords,  and  in  the  end  certain  questions  were  put  by 
that  House  to  tbe  judges,  and  answered  by  Chief  Justice  Tindai 
on  behalf  of  all  his  colleagues  except  Mr  Justi<^Maule,  who  flave 
zoc  bytjOOglC 
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indepeddebt'repIieiJ  Tiie  uewcte  to'  thoafe  quCstiofas  «r  com- 
monly osUcU !"  The  Ruks  inMacnaugbtou'i  case,"  and  they  still 
nominally  contain  the  law  of  England  as  to  the  ciimiual  reqmnii' 
bilttfof  the  insanet  Tbepoihts  affimusd  by  the  Rules  LhaLmust 
lie  ooied  henre  arc  the  pFepo^tion^  that  knovtedge  of  the  natuts 
and  quality  of  the  particuW  cnminal  ^t,  at  the  time  of  its  comr 
nnssiaor  is  the' test  of  criminaJ.  re^MnaibiLity,  and  that  delusion 
is  a  valid  exculpatory  pieaj  when,  and  only  when,  the  fancies  of 
the  iuBaae  person,  if  they  had  been  facts,  would  have  been  soi 
The  Rules  m  Maonaugbtoa's  case  are  open  to  soions  ciitidsm. 
They  ignore,  at  least  an  a  literal  interpretation,  those  form&  of 
mental  disease  -which  may,  for  the  present  purpose,  be  roii^y 
grouped  uadst  the  heading  "  moral  insoiiity,"  and  in  which  the 
ttocal  fElcuhles  lae  mere  obvioualy  deranged  than  the  mental — 
the  aSections  and  the  will,  rather  tlian  the  reason,  being  appar>- 
eotly  disordered.  The  teat  propounded  with  referraice  to-  delu- 
siMia  has  also  been  stmmously  attacked  by  medical  Wiiten,  and 
especial^  by  Dr  Maudsley  in  his  -work  OQ  Respotisibiiity  in 
JJ^enJoJ  i>iMn«,  on  the  ground  that  it  &rst  assdmes  a  man  to  have 
a  delusion  in  regard  to  a  particular  subject,  and  then  expects 
and  requires  him  to  reason  Sanely  upon  it.  It  may  be  pointed  out, 
however,  that  in  thus  li>caEziiig  the  range  of  the  immunity  which 
htsane  dehision  confers,  the  criming  ]xw  is  men^  foHowing  the 
conrss  which,  mutatU  iHuteixfif,  the  civil  taw  has,  with  gene^ 
acceptance^  adapted'  in  questions  as  to  the  contractual  snd 
tcstamentaiT  capacity  of  ^e  insane. 

The.  Rules  in  Macnau^ton'S  case '  have,  as  regsids  moral 
insanity,  undergone  considerable  modification.  Soon  after  they 
were  1^  down,  9iE  (theu  Mr)' James  Pite-Jiwaes  Stephen,  iil'aD 
article  intheJwniJuiaflPajeri,].  67,011  the  policy  of  maintaining 
t]»  eztstii^  \t,ii  aa  to  the  biimiual  rsspoitsibflity  of  the  insane, 
fotejiiadowed  the  view  wMch  he  mbsequently  propounded  in  his 
Sistofy  oftiieCriiHimU  Law,  ii.  163,  th^t  no  man  vho  was  deprived 
by  mental  dUease  of  tiie  power  of  pastaog  a  fairfytational  judg- 
meU  on  the  moral  charaictei  of  an  act  could  be  said' to  "  know  " 
its  nature 'EUid  quality  within  the  meai^g  of  the  Rules;  and  it 
has  in  recent  yean  beeiifouindpoBsible  in  practice  so  to  manipu- 
late the  tBit  of  the  Criminal  re^nsIbiUty  Clinch  they  prescribed 
as  to  afford  protection  to  the  accused  in  the  by  no  ^eans  litfre- 
qoent  cases' of  ihaanitlywhidi  in  its  literal  interpfetition  it 
would'leave  without  excuse.  - 

In  Scotkad  the  iRiilcs  hi  Macnaughton's  case  are  recognized^ 
but,  as  in  Et^jiand,  there  is  a  tendency  among  judgM  to  adopt 
s  generous  -construction  of  themL  Mentid'  unsoundness  In- 
sufEident  to  bu  trial,  or  to  exempt  fnom  punishment,  may  still, 
it  is  said,  be  jMesent  in  a  degtee  which  is  regarded  as  reducing 
the  offence  from  a  bigber  to  a  tower  categtwy, — a  doctrine  £nt 
practically  apf^ied  in  Scotland,  it  is  believed,  in  1867  by  Lord 
Deas;  and  the  fact  that  a  prisoner  is  af  weak  or  ill-regulated 
mindiB  often  urged  with  success  as  a  plea  in  mitigation  of  punish- 
ment. The  Indian  Penal  Code  (Act  XLV.  of  1860,  g  S4)  expressly 
adopts  the  Engbsh  test  of  criminal  reflponslbllity,  but  the  qualifi- 
cations noted  in  the  case  of  Scotland  have  received  some  measure 
of  judicial  acceptance  (see  Mayne,  Crim.  Law  Ind.,  3rd  ed., 
pp.  403-419;  Nelson,  lad.  Pen.  Code,  3rd  ed.,  pp.  135  et  seq.). 
'Hie  Rules  in  Macnaughton's  case  have  also  been  adopted  in 
substance  in  those  colonies  which  have  codified  tlie  crimibal  law. 
The  flowing' typical  references  may  be  given:  55  and  56  Vict. 
(Can.)  c.  »9,  §  it;  57  \^ct.  (N.Z.),  No.  56  of  1893,  $  33;  No.  101 
0*  1888  (St  Lucia),  §  50;  No.  J  of  1876  (G<Ai  Coast),  5  49  (6); 
No.  a  of  1883,  art.  77  (Ceylon);  No.  4  of  1871,  art.  84  (Straits 
Settlements),  On  the  other  hand,  a  departure  towards  a  recogni- 
tion of  "  moral  insanity  "  is  made  by  the  Queen^and  Criminal 
Code  (No.  9  of  1899),  I  27  of  -which  provides  that  "  a  person  is 
not  criminally  responsible  for  an  act  "  if  at  the  time  of  doing  it 
"  he  is'in  such  a  state  of  mental  disease  ,  .  ,  as  to  deprive  him 
...  of  capacity  to  control  his  actions":  aiid  the  law  has  been 
defined  in  the  same  sense  in  the  Cape  (rf  Good  Hope  in  the  cose 
of  Queett  v.  Hay  (1899;  Ki'S.C.R.  ago).  The  R-uIes  were  rapidly 
reproduced  in  the  United  States,  but '  the  modern  trend  of 
American  judldd  opfauon  is  adverse  to  them  (see  Clevenger, 
Med.  Jw.  of  Ins.  p.  135;  Parsons  v.  Slate  (1887)  81  Ala,  577). 


On  ihe  Contihent'of  Europe  moral- insanity  and  iixlraietible 
iropulse  are  fredy  recognised  aa  exculpatory  pleas  (see  tl[ie 
French  Code  Pmat,  §  64  ;  Belgian  Cade  Penal,  §  71;  Gcnnan 
Penal  Code,  §  51;  Italian  Penal  Code,  gg  46,47). 

Not  only  is  insanity  at  the  time  of  the  commisaion  of  an  oSence 
a,  valid  exculpatMy  plea,  but  supervenii^  insanity  stays  the 
action  of  the  criminal  law  at  every  stage  from  arrest  up  to  punish- 
ment. High  treason  A«s  formerly  an  exception,  but  the  statute 
making  it  so  (33  Ueit.  VIII.  c.  10)  was  r^tealed  in  the  time  of 
Philq*  and  Mary.  The  Home  Secretary  has  power,  under  the 
Criiiunal  Lunatics  Act  1884  to  order  by  warrant  the  removal 
of  a  prisoner,  certified  to  be  insane,  to  a  lunatic  aqdum,  before ' 
trial  or  after  trial,  whether  -under  sentence  of  death  or  not. 
Prisoners  dealt  with  under  these  provisions  are  styled  "  Secretory 
of  State's  lunatics."  On  the  other  hand,  a  pdsoD^  who  on 
arraigiunent  appeais,  or  is  fcnind  by  the  jury  to  be  unfit  to  plead, 
or  who  is  found"  guilty  but  insane  "  at  the  time  oi  committing 
the  ofience — a  verdict  substituted  by  the  Trial  of  Lunatics  Act 
1883  for  the  old  verdict  of  "  acquitted  00  the  ground  of  insanity," 
in  the  hope  that  the  formal  Conviction  recorded  in  the  new  finding 
miglit  have  a  detdrrerd  effect  on  the  msitaUy  unstable — is 
committed  to  acriminollunatic  asylum  by  the  order  of  the  judge 
trying  the  case,  to  be  detained  there  "  during  tliB  king^  pleasure.'.' 
Lunatics  of  this  dast  aie  called  "  king's  pleasure  lunatics." 
Thece  was  no  doubt  at  oominoa  law  as  to  the  power  of  the  courts 
to  tirder  the  detention  of  criminal  lunatics  in  safe  distody,  but, 
prior  to  1800,  the  practice  wasvaiying  and  uncertain.  On  the 
acquittal  of  Hadfield,  bowCv^;  in  that  year  for  the  attenipted 
murder  of  George  in.,  a  question  arose  as  to  the  proviaon  which 
was  to  be'nude  for  his  detention,  audthe  Criminal  Lunatics  Act 
1800,  part  of  which'is  atlH  in  fwce^  was  passed  to  a^nn  the  law  on 
the  ffiiject.'  ''■■'.■■■ 

The  Criminal  Lanatica-Act  tontoins  provisions  similar  to  those 
of  the  Lunacy  Act'  i^,  as  to  tfae  discharge  (condidoi^  on 
abscdute)  and  transfer  of  criminal  lunatics  and  the  detention  of 
perwHis  becoming  pauper  lunatics.  The  expenses  of  the  main- 
tenance of  crliainal  lunatics  are  defrayed  out  of  moseys  provided 
by  Pa^hamWt  (Crtm.  Luns.  Act  i884>  and  Hansard,  3Fd  series, 
vol.  CC8C,  p,'  75!  139  Com.  Ja,  pp,  336,  340, 344).  The  Lunatics' 
Removal  (India)  ACT  1851  provides  for  the  removal  to  a  criminal 
Itmatfc  asylum  in  Great  Britain  of  persons  found  guilty  of  crimee 
and  offences  In  India,  and  acquitted  onthe  ground  of  insanity. 
Similar  provisions  with  regard  to  colonic  criminal  lunatics  ore 
contdlnedin  the  ColoMal  Prisoners'  RentoVolAct  1884;' and  the 
ptJicy  of  th»  statute  has  been  followed  by  No  5.  of  1894  (New 
South  Wales),  and  Cretin.  No  1  of  1895  (PaMand  Islands). 
Indian  law  (see  Act  V.  -of  1898,  gg  464-475)  and  the  laws  of  the 
cotonles  (the  Cape  Act  No.  1  of  1697  is  a  tyiinCal  exainple)  as  to  the 
tri^  of  lunatics  are  simSar  to  the  EngUsfa.  In  Scotland  all  the 
criminal  lunatics,  except  those  who  may  ba-ve  been  removed  to  the 
ordinary  asylums  or  have  been  discharged,  are  confined  in  the 
Criminal  Asylum  established  at  Perth  in  connexion  with  H.M.'s 
General  Prison,  and  regulated  by  spedal  acts  (43  &  34  Vict.  c. 
roj,  and  40  &  41  Vict.  c.  53).  Provision  sbnilar  to  the  Ei^jlish 
has  been  made  for  prisoners  found  insane  as  a  bar  to  trial,  or 
acquitted  on  the  ground  of  insanity  or  becoming  insane  in  con- 
finement. In  New  York,  Michigan  and  other  American  states 
there  are  criminal  lunatic  asylums.  Elsewhere  insane  criminals 
are  apparently  detained  in  state  prisons,  &c.  The  statutory 
rules  as  to  the  maintenance  of  criminal  lunatic  asylums,  the 
treatment  of  the  criminal  insane,  and  the  plea  of  insanity  in 
criminal  courts  in  America,  closely  resemble  English  practice. 

'  It  has  sometimes  been  stated  that  this  power,  which  ought 
clearly,  in  the  interests  alike  of  prisoners  and  of  the  public,  to  be 
exierosed  with  caution,  is  in  fact  exerted  in  an  unduly  lai^  number 
of  cases.  The  fdlowing.  fifiures,  taken  from  the  respective  volumes 
of  the  Criminal  JudicvU  Statistics,  show  the  number  of  criminal 
lunatics  certified  insane  before  trial.  In  1884-1885,  out  of  a  total  of 
938  criminal  lunatics,  169  were  so  certified;  in  l8«5-l886,  149  out  of 
890;  in  rSSg-iSoo,  roSout  of  gaS;  in  1890-1891,  95  out  of  900;  in 
1894,  78  out  of^73B;  in  1895,  84  out  of  757:  in  1896.  88  out  of 
759;  in  1897.  8s  out  of  764;  in  1898,  17  out  of  209;  in  1899,  13 
out  of  J59:  in  1900,  13  out  of  185;  In  1901,  15  out  of  305;  m 
1902,  7  out  of  333;  in  1903.  "out  rfia9.      '        C^  t^t^n\n' 
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The  only  ipedtl  pdnt  tn  Continrat&l  law  calling  tor  notice  i>  the 
tyttem  by  which  official  expert!  report  for  the  guidance  of  the 
tribunal!  on  queitioni  of  alleged  criminal  irresponsibility  (mc, 
e.f.i  thciterm^a Code cfPeiuU Procedure,  (393, and cp.  |8i). 

2.  Ituanity  and  Civil  Capacity. — The  law  u  to  the  dvil 
capacity  of  the  Insane  was  for  some  time  influenced  in  Great 
Itritain  by  the  view  propounded  by  Lord  Brougham  in  1848  in  the 
CBM  of  Waring  v.  Waring,  and  by  Sir  J.  P.  Wilde  in  a  later  case, 
raising  the  question  of  the  validity  of  a  marriage,  that,  as  the 
mind  Is  one  and  indivisible,  the  least  disorder  of  its  faculties  was 
fatal  to  civil  capacity.  In  the  leading  cose  of  Banks  v.  Gotxi- 
fellow  in  1S70,  the  court  of  queen's  bench,  in  an  elaborate 
Judgment  delivered  by  Chief  Justice  Cockbum,  disapproved  of 
this  doctrine,  and  In  effect  laid  down  the  principle  that  the 
question  of  capacity  must  be  considered  with  strict  reference  to 
the  act  which  has  to  be  or  has  been  done.  Thus  a  certain  degree 
of  unsoundneu  of  mind  is  not  now,  in  the  absence  of  undue 
Influence,  a  bar  to  the  formation  of  a  valid  marriage,  if  the  party 
whose  capacity  is  In  question  knew  at  the  time  of  the  marriage 
the  nature  of  the  engagement  entered  into  (but  see  51  Geo.  III.  c. 
37  u  to  the  marriBK«  of  lunatics  so  found  by  inquisition).  Again, 
a  man  whoso  mind  Is  tSectod  may  mdu  a  valid  will,  if  he 
possesses  at  the  time  of  executing  it  a  meUory  sufGdently  active 
to  rocaii  the  nature  and  extent  of  his  property,  the  persona  who 
have  dalmi  upon  his  bounty,  and  a  Judgment  and  will  sufficiently 
free  from  the  Influence  of  moibid  ideas  or  external  control  to 
determine  the  relative  strength  of  those  claims.  So  far  has  thi^ 
rule  been  carried,  that  in  1803  probate  was  granted  d  the  willof 
a  lady  who  waa  a  Chancery  kinatic  at  the  date  of  ka  ezecutiont 
and  died  wtihout  the  Inquisition  having  been  auperaedBd.  {Roe 
V.  Nix,  1803,  p.  55.)  It  is  also  now  settled  that  the  simple  con> 
tract  of  a  lunatic  is  voidable  and  not  void,  and  is  binding  upon 
him,  unlosi  he  can  show  that  at  the  time  of  making  it  he  waa,  to 
the  knowledge  of  the  other  party,  so  insane  as  not  to  know  what 
lie  was  about.  (Jmptriat  loan  Co,  v.  Stem,  1891,  i  Q.fi.  599.) 
The  test  eatabllohqd  by  Banks  v.  Goad/diow  is  aH>lied  also  in 
a  number  of  minor  pofaits  in  which  civil  capacity  comes  into 
question,  <.f.  cooniKtency  of  the  insane  as  witnesses.  The  law 
Implies,  on  the  port  of  a  lunatic,  whether  so  found  or  not,  as 
obligatitw  to  pay  a  leaionable  price  for  "  necessaries  "  sunilied 
to  him[  and  the  term  "  neccasories  "  nteans  goods  suitable  to  his 
condition  In  life  and  to  his  actual  requirements  at  the  time.of  sale 
and  delivery  (Sale  of  Goods  Act  1893). 

The  question  o(  the  liability  of  an  Insane  person  fst  toit 
appears  still  to  be  undecided  (see  Pollock  on  Ttrta,  7th  ed.  p.  53; 
Clerk  and  Ljndaelt  on  TerO,  and  ed.  pp.  39, 40;  Lam  Qutrk  Rev. 
vol.  sill.  p,3a5)>  Supervening  insanity  u  00  bar  to  proceedings 
by  or  against  a  lunatic  husband  or  wife  for  divorce  or  s^twatioa 
for  pn^vJolIs  matrimonial  offences.  It  does  not  avoid  amoniage 
nor  ctinalittite  ^  n  «  ground  either  for  divorce  or  for  judicial 
w[kamtion.  But  crutJty  doe*  not  csooe  to  be  a  cauae  of  suit  if  it 
(trui-eetl)  from  disorderly  offecitona  or  want  of  moral  control 
falling  short  of  positive  insanity;  and  possibly  even  cruelty 
springing  from  intermittent  or  recurrent  insanity  might  be  held  a 
gruund  fur  judicial  separation,  since  in  such  caae  the  party 
offeodnl  against  caitnot  obtain  protection  by  securing  the  pei^ 
manent  confinenwnl  of  the  ofleoding  spouse.  Whether  insanity 
at  the  time  when  an  alleged  matrimonial  office  was  committed 
is  a  bar  to  a  suit  for  di^'urc«  or  aeparation  is  an  <^>en  question; 
and  iu  any  e\'ent.  in  orderihat  it  may  be  so,  the  insanity  must  be 
iif  such  a  character  as  to  hav-e  prewnte<l  the  insane  party  from 
knowing  the  naturV'  and  nuurquena-s  of  litc  aa  at  the  time  of  its 
commission.  Thr  laws  of  S'.vtland.  Ireland,  India  (see.  e.g.. 
Act  l\.  ol  t$7J.  i  uK  the  colonies  and  the  United  Statesare 
suh»t«nti(illy  ideniical  with  Kntclish  law  on  the  subject  of  the 
c^il  i"aiv»ciiy  of  the  insane.  The  tiennaB  CiA-tf  Code  (51560^ 
rw\>K«i;<*  the  tuiwuy  "^  *  spouse  as  a  gtouml  for  di\-orce,  but 
<.»nl,v  whetv  the  maltidy  continues  during  ai  least  three  j-eare  of 
the  union,  and  has  retiohed  such  a  pitch  that  intellectual  inter- 
»v«rse  between  the  S|y^«st«  is  impossible,  ami  thai  e^•e^r  prospect 
of  a  rrstv>r*ti'.*n  t>f  such  associaii<.>i)  is  eicluJeJ.  If  one  of  the 
S|vuses  \>bi .tilts  A  divui^-e  «Mt  the  ground  lU'  ihe  luiMcy  cif  the  other 


the  former  has  to  allow  alimony,  just  as  a  Inuband  dedored  to 
be  the  sole  guilty  party  in  a  divorce  solt  would  hare  to  do 
{« 1585.  1578). 

3.  Tlie  Jurisdiction  in  Latnacy. — ^In  order  to  e&ct  a  change  in 
the  statuswf  persons  alleged  to  be  of  Imsound  mind,  and  to  bring 
their  persons  and  property  under  control,  the  aid  of  the  juris- 
diction in  lunacy  must  be  invoked.  Under  the  snrepeahtd  statute 
De  Praerogaliva  Regis  (1335)  the  care  and  custody  of  lunatics 
belong  to  the  Crown.  But  the  Crown  has,  at  least  bdcc  tke 
i6th  century,  exercised  this  branch  of  the  prerogative  by  del&- 
gates,  and  principally  through  the  Lord  ChanceUor — ^not  as 
head  of  the  Court  of  Chancery,  but  as  the  represeittalive  and 
delegate  of  the  sovereign.  Under  the  Lunacy  Acts  1890  and 
i8gi,  the  jurisdiction  in  lunacy  is  ezenKod  first  by  the  Lord 
Chancellor  and  snch  of  the  Lords  Justices  and  other  judges  as 
may  be  invested  with  it  by  the  sign-manual;  and,  secondly,  by 
the  two  Masters  la  Lunacy,  appointed  by  the  Lord  Cfaancdkr, 
from  members  of  the  bar  of  at  least  ten  years^anding.  wiiose 
duties  include  the  holding  of  inquisitions  and  ennunary  inquiries, 
and  the  making  of  most  of  the  consequential  ofdeis  dealing  with 
the  persons  and  estates  of  lunatics.  County  court  judges  ro^. 
also  exercise  a  limited  jurisdiction  in  hinacy  in  the  eitse  of! 
lunatics  as  tc  whom  a  reception  order  has  bean  made,  ii  their 
entire  property  is  under  ,£300  in  value,  and  no  relative  or  friend 
is  willing  to  undertake  the  management  df  it;  in  paitBCtobiik 
cases  where  the  assets  do  not  exceed  ;£50o;  and  upon  appiicBtioK 
by  the  guardians  of  any  union  for  payment  df  eqKBstsineurted 
by  them  in  relation  to  any  lunatic. 

Persona  ^i  unsouttd  tniad  are  brought  udder  the  jurasdiction  in 
lunacy  either  by  on  inquisition  de.luKtUico  tkfuavndv,',  or,  in. 
certain  cases  which  will  be:  advettod  to  below,  by  proceeding 
instituted  under  jri6  of  the  Lunacy'  Act  1893,  which  i^no^thti 
great  praaice  section  in  the  Lunacy  OiEoe.  Prior  to  1853  a 
■pecia)  ooBunissioti  was  issued  to  the  Uastera  in  each  alleged  caMi 
of  lunacy.  But  by  the. Lunacy  Regulation:  Act  of  th&t  year  k 
general  conouasion  was  directed  to  the  ittatias,  ampsweeing 
them  to  proceed  in  eacih  case  in  which  the  Lord  ChasccUor  by- 
order  reviired  an  uoquisitlon  to  be  held.  This  (vocedure  &  attlt 
in  force.  A  special  oefnmiaaion  m>uld  atm  be  iasat4  °^y  wfaerft 
both  Masteis  were  personally  interested  in.  the  subject>of  tbr 
inquiry,  or  for  some  other  similar  reasMi.  An  inquisftikm'tB 
OTdeml  by  the  judge  in  lunacy  (a  term  which  does  not,  Ua  this 
purpose,  at  present  include  the  Masters,  althougji  this  is  one  oB 
the  points  in  regard  to  which  a  change  in  the  law  has  been 
suggested,  on  the  petitjon  genNoIly  of  a  near  motive  of  the 
alleged  lunatic  The  inquiry  is  held  before  one  of  the  Masters, 
and  a  jury  soay  be  fiummonod  if  the  alleged  lunatic,  being  withik 
the  juriscUction,  dananda  It,  unles  the  judge  to  Satisfied  tliU  t*- 
is  not  competent  to  form  and  express  sndi  a  wnh;  and  even  in. 
that  case  tike  Masta  has  power  to  direct  ttial  by  jury  if  he  tUaks 
fit  on  consideration  of  the  evidence.  Whrae  the  aUeged  lunatic 
is  not  within  the  juzisdictioa  the  trial  must  be  by  juiy;  and  the 
judge  is  lunacy  ma;y  direa  this  mode  of  trial  to  be  adopMd  m  any 
cose  whatever,  ^ 

A  few  points  of  general  interest  in  cMnnexion  with  inquiMtinw 
must  be  noted.  Is  practice  thirty-four  jurors  are  summoned  by 
the  sheriff,  and  not  more  than  tweaty-four  are  eropandled. 
Twdve  at  least  must  ctwcur  in  the  verdict.  Counsel  tot  the 
petitioner  ought  to  act  in  the  judicial  spirit  expected  from  counsd 
for  the  prosecution  in  criminal  cases.  Theissuetobedetemioed 
on  aa  inquisition  is  "  wheth^  or  not  the  alleged  lunatic  is  at  the 
time  of  the  inquisition  of  unsound  mind,  and  incapable  of 
managing  himself  and  his  affairs"  (a  special  vcnlict  nqr, 
however,  be  found  that  the  lunatic  is  capable  of  managing  bimadf , 
although  not  his  ofiairs,  and  that  he  is  not  dangerous  to  othera); 
and  without  the  direction  of  the  person  holding  the  inquisitioB, 
no  ev-idence  as  to  the  lunatic's  conduct  at  any  time  bebig  laon 
than  two  ye&is  before  the  inquisitioa  is  to  be  receivable.  This 
limitation,  both  of  the  issue  and  of  the  evidence,  was  imposed 
with  a  view  to  pie\-eiiiing  the  recurrence  td  such  cases  as  that 
of  Mr  Windham  in  i86i-i^j.  wliea  the  inquiry  ranged  over  the 
whole  lile  of  an  alleged  lunatic,  fony-ei^L.vi 
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examined  on  behalf  of  the  petitioners  and  ninety-one  on  behalf 
of  the  lespondenta,  while  the  hearing  lasted  foT  thirty-four  d&ys^ 
For  the  purpose  of  assisting  the  Master  or  jury  in  arriving  at  a 
decision,  provi^on  is  made  for  the  persona!  examination  of  the 
alleged  lunatic  by  them  on  oath  or  otherwise,  and  either  in  open 
court  or  in  private,  as  may  be  directed.  The  proceedings  on 
inquisition  are  open  to  the  public.  When  a  person  has  been 
found  hinatic  by  inquisition  hebecomes  subject  to  the  jnrisdiction 
in  lunacy,  and  remains  so  (unless  he  succeeds  in  setting  aside  the 
verdict  by  a  "  traverse  " —  a  proceeding  which  ultimately  comes 
before,  and  is  determined  by,  the  Ring's  Bench  Division  in 
London  or  at  the  assizes)  until  his  recovery,  when  the  inquisition 
may  be  put  an  end  to  by  a  procedure  technically  known  as 
"  supersedeas,"  or  by  bis  death.  The  results  of  the  inquisition 
are  worked  out  in  the  Lunacy  Office.  The  control  of  the  estate, 
and,  except  where  he  was  found  incapable  of  managing  his 
property  only,  of  the  person  of  the  lunatic  is  entrusted  to  com- 
mittees of  the  estate  and  person,  who  are  appointed  by,  and 
accountable  to,  the  Master  in  Lunacy,  and  whose  legal  position 
corresponds  roughly  with  that  of  the  tutors  and  curators  of  the 
dvi]  law.  The  comnuttee  of  the  estate  in  particular  exercises 
over  the  property  of  the  lunatic,  with  the  sanction  or  by  the  ordw 
of  the  Master,  very  wide  powers  of  management  and  administra- 
tion, induding  the  raising  of  money  by  sale,  charge  or  otherwise, 
to  pay  the  lunatic's  debts,  or  provide  for  his  past  or  future  main- 
tenance, diarges  for  permanent  improvements,  the  sale  of  any 
pitjpert  j-  bdonging  to  the  lunatic,  the  execution  of  powers  vested 
in  him  and  the  performance  of  contracts  rdating  to  property. 

The  alternative  method  of  bringing  a  person  of  unsound 
mind  "under  luflacy  jurisdiction  was  created  by  §116  of  the 
Lunacy  Act  1890.  The  eflect  of  that  section  briefly  is  to  enable 
the  Master,  on  a  siimmons  being  taken  out  in  his  chambers 
and  heard  before  hich,  to  apply  the  powers  of  management  and 
administration  summarizodin  the  last  preceding  paragraph, 
without  any  inquisition,  to  the  Allowing  classes  of  cases: 
lunatics  not  so  found  by  inquisidon,  for  the  protection  or  adtniid- 
stration  of  whose  property  any  order  was  made  under  edrHer 
acU;  every  person  lawfully  detained,  'within  the  jurisdiction 
of  the  Eiiglish  courts,  as  a  lunatic,  though  not  so  found  by 
inquisition;  persons  not  comteg  within  the  fore^ing  categories 
who  are  "  through  ttental inflhnity  siiain^fnHn  tfiseaae  or  age" 
incapaM^  of  managing  tfaelr  affairs;  persons  of  ubsound  n^d 
whose' property  does  not  teceed  £2000  IQ  value;  or  does  not 
yield  an  annual  ihcome'of  more  than  liboi'iai  Oindiial  huiati<!s 
continuing  insane  and  un3er  confinement. 

In  Scotland  the  insane  are  brought  uAder  the  jurtsdictfOn  in 
lunacy  by  alternative  methods,  similar  to  the  English  inquisition 
and  summary  procedure,  viz.  "  cognition,"  the  trial  tiddng  place 
before  the  Lord  President  of  the  Court  of  Session,  or  any  judge 
of  that  f  ourt  to  whom  he  may  remit  it,  and  a  jary  of  twdve — 
see  3 1  ft  '3  3  Vict.  C.  100,  and  Act  of  Sedetimt  of  3rd  Dectimbei 
1868 — and  an  application  to  the  Junior  Lord  Ordinary  of  the 
Court  of  Session  or  {43  St  44  Vict.  c.  4,  j  4)  to  the  Sheriff  Court, 
when  the  estate  in  question  does  not  exceed  £100  a  year,  for  the 
appointment  of  a  curator  bonis  or  judicial  factor. 

The  powers  of  the  Lord  Chancellor  of  Ireland  with  regard  to 
lunatics  are  generally  simftar  to  those  of  the  Engfeh  ChanctUor 
(see  the  Lunacy  Regulations  (Ireland)  Act  i87r,  34  &  35  Vict, 
c.  37,  and  the  Lunacy  (Irdand)  Act  i9or,  i  Ed.  VII.  c.  17; 
also  CoUes  on  T/ie  Lunacy  Regulation  iIrtlartd)Aci). 

The  main  feature  of  the  French  system  is  the  provision  made 
by  the  Civil  Code  (arts.  489-5T1)  for  the  interdiction  of  an 
insane  person  by  the  Tribunal  of  First  Instance,  with  a  right  of 
^peal  to  the  Court  (tf  Appeal,  after  a  preliminary  inquiry  and 
a  report  by  a  family  council  (arts.  407,  408},  consisting  of  six 
blood  rdatives  in  as  near  a  degree  of  relationship  to  the  lunatic 
as  possible,  or,  in  default  of  such  relatives,  of  six  reladves  by 
marriage.  The  family  council  is  presided  over  by  the  Juge 
de  Paix  of  the  district  in  which  the  lunatic  is  domidled.  This 
systenl  is  aho  in  force  in  Mauritius. 

There  are  provisions,  it  may  be  noted,  in  Scots  law  for  the 
uiterdiction  Of  lunatics,  either  vtduntaiily  or  judidally  (see 
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BeU's  PrincipUs,  %  2113).  The  Grtman  Civil  Code  provides 
for  insane  persons  being  made  subject  to  guardianship  (corffitm- 
dun^),  on  conditions  similar  to  those  of  Scots  and  French  law 
(see  Civil  Code,  §§  6, 104  (1896,  igot>),  645-679).  In  the  United 
States  the  fundamental  procedure  is  an  inquisition  conducted 
on  pracrically  the  same  lines  as  in  England.  (Cf.  Indiana,  Rev. 
Stats.  (1894)  §S  1715  et  seq.;  Missouri,  Anaot.  Code  (i8ga)  §§ 
283S  et  seq.;  New  Mexico,  General  Laws  (tSSo)  c.  74  §§  i  et  seq.). 

4.  Asylum  Administration. — Asylum  administration  in  England 
is  now  regulated  by  the  Lunacy  Acts  1890  and  1891.  Receptades 
for  the  insane  are  divisible  into  the  foUowing  dasses:  (i.) 
Institutions  for  lunatics,  induding  asylums,  roistered  hospitals 
and  licensed  houses.  The  asylums  are  provided  by  counties 
or  boroughs,  or  by  union  of  counties  or  boroughs.  Registered 
hospitals  are  hospitals  holding  certificates  of  registration  from 
the  Commissioneis  in  Lunacy,  where  lunatics  are  received  and 
supported  wholly  or  partially  by  voluntary  contribudons  or 
charitable  bequests,  or  by  applying  the  excess  of  the  payments 
of  some  padents  towards  the  maintenance  of  others.  Licensed 
houses  are  houses  licensed  by  the  Commisuoners,  or,  beyond 
thdr  immediate  jurisdiction,  by  justices;  (ii.)  Worithouses — 
see  article  Poos  Law;  ^.)  Houses  in  which  patients  are  boarded 
out;  (iv.)  Private  houses  (unlicensed)  in  which  not  more  than 
a  single  patient  may  be  received.  A  person,  not  being  a  paupa 
or  a  lunatic  SO  found  by  inquisition,  cannot,  in  ordinary  cases, 
be  received  and  detained  as  a  lunatic  in  any  institution  for  the 
insane,  except  under  a  "reception  order"  made  by  a  county 
court  judge'  br  stipendiary  magistrate  or  spcdaUy  appointed 
justice  of  the  peace.  The  order  is  made  on  a  petition  presented 
by  a  r^ative  or  friend  of  the  alleged  lunatic,  and  supported  by 
two  medical  certificates,  and  after  a  private  hearing  by  the 
judidal  authority.  The  detention  of  a  lunatic  is,  however, 
justifiable  at  conunon  laW,  if  necessary  for  his  safety  or  that  of 
others;  and  the  Lunacy  Act  r8^,  borrowing  from  the  lunacy 
law  of  Scotland,  provides  ior  the  reception  of  a  lunatic  not  a 
pauper  into  an  asylum,  where  It  is  expedient  for  his  welfare  or 
the  public  safety  that  he  should  be  confined  without  delay,  upon 
an  "  urgency  order,"  made  If  possible  by  a  near  relative  and 
accompanied  by  one  medical  certificate.  The  urgency  order 
oOly  justifies  detention  -for  seven  days  (the  curtaJhnent  of  this 
period  to  four  days  is  proposed),  and  before  the  expiration  di 
thatperiodtheor<finaryproceduremustbe'foUowed.  "  Summary 
receiptitn  orders"  may  be  made  by  justices  otherwise  than  on 
petition.  There  Bx€  four  dassei  of  casCa  in  which  such  orders 
may  be  made,  viz. :  (i.)  lunatics  (not  piupers  and  not  wandering 
at  large)  who  are  not  under  proper  care  and  control,  or  are 
cnidly  treated  or  neg^cted;  (ii.)  resident  pauper  lunatics; 
(iii.)  lunatics,  whether  pauper  or  not,  wandering  at  large;  (iv.) 
lunatics  in  workhouses,  (As  to  pauper  lunatics  generally,  see 
ardde  Poox  Law.)  A  lunatic  may  also  be  recdved  into  an 
institution  under  an  order  by  the  Commissioners  in  Lunacy; 
and  a  lunatic  so  found  by  inquiwtion  under  an  order  signed  by 
the  cbirmiittee  of  his  person. 

The  diief  features  of  English  asylum  administration  requiring 
notice  are  these.  Mechahical  restraint  is  to  be  applied  only 
when  necessary  for  surgical  or  medical  purposes,  or  in  order  to 
prevent  the  lunatic  from  injuring  himself  or  others.  The  privacy 
of  the  correspondence  of  lunatics  with  the  Lord  Chancellor,  the 
Commissioners  in  Lunacy,  &c.,  is  secured.  Provision  is  made 
for  regular  visits  to  patients  by  their  rdatives  and  friends. 
The  employment  of  males  for  the  custody  of  femaJes  is,  except 
on  occasions  of  urgency,  prohibited.  Pauper  lunatics  may  be 
boarded  out  with  relatives  and  friends.  Elaborate  provision  is 
made  for  the  oSdal  visitation  of  every  class  of  receptacle  for  the 
insane.  The  duties  of  visitation  are  divided  between  the  Com- 
missioners in  Lunacy,  the  Chancery  Visitors  and  various  other 
visitors  and  visiting  oommittecs.  There  are  teo  Commissioners 
in  Lunacy — four  unpaid  and  six  paid,  three  of  the  latter  being 
barristers  of  not  less  than  five  years'  standing  at  the  date  of 
appointment, and  three  medical.  The  Comnufisioners  in  Lunacy, 
who  aire  appoiitted  by  the  Lord  Chancellor,  visit  every  dass  of 
lunatics '  eicept  persons  So  found  by  Inquisition.  -^Xheae  »n. 
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visited  by  Chs  Chancery  Visitors.  There  are  three  Chancery 
Visiton,  two  medical  and  one  legal  (a  barmter  of  at  least  five 
years'  at  anding  at  the  date  of  his  appointment)  ,who  are  appointed 
and  removable  by  the  Lord  Chancellor.  The  Chancery  Visitors 
(together  with  the  Master  in  Lunacy)  form  a  Board,  and  have 
ofhces  in  the  Royal  Couru  of  Justice.  In  addition  to  these  two 
classes  of  visitors,  every  asylum  has  a  Visiting  Committee  of 
not  lesB  than  seven  members,  appointed  by  the  local  authority; 
and  the  justices  of  every  county  and  quarter-sessions  borough 
not  within  the  immediate  jurisdiction  of  the  Commissioners  in 
Lunacy  annually  appoint  three  or  more  of  their  number  as  visitors 
of  licensed  houses. 

Provision  is  made  for  the  discharge  of  lunatics  from  asylums, 
&c.,  on  recovery,  or  by  kabeas  corpus.or  by  tbevarious  visiting 
authorities.  Any  person  who  considers  himself  to  have  been 
unjustly  detained  is  entitled  on  discharge  to  obtain,  free  of 
expense,  from  the  secretary  to  the  Lunacy  Commissioners  a  copy 
of  the  documents  under  which  he  was  confined. 

The  Irish  [Lunacy  Acts  1821-1890;  Lunacy  (Ireland)  Act 
1901]  and  Scottish  [Lunacy  Acts  1857  (20  &  ai  Vict.  c.  71), 
1887  (50  k  $1  Vict,  c.  39)1  asylum  systems  present  no  feature 
sufficiently  different  from  the  English  to  require  separate  notice, 
except  that  in  Scotland  "  boarding  out "  is  a  regular,  and  not 
merely  an  incidental,  part  of  asylum  administration.  The 
"  boarding  out "  principle  has,  however,  received  its  most 
extended  and  most  successful  application  in  the  Gheel  colony 
in  Belgium.  The  patienU,  after  a  few  days'  preliminary  observa- 
tion, are  placed  in  families,  and,  except  that  they  are  utuder 
ultimate  control  by  a  superior  commission,  composed  of  the 
governor  of  the  province,,  the  Procureur  du  Roi  and  others, 
enjoy  complete  liberty  indoors  as  well  as  out  of  doors.  The 
patients  are  visited  by  nurses  from  the  infirmary,  to  which  they 
may  be  sent  if  they  become  seriously  ill  or  uiunanageable.  They 
are  encouraged  to  work.  The  accommodation  provided  for  them 
is  prescribed,  and  b  to  be  of  the  same  quality  as  that  of  the 
household  in  which  they  live.  Qothing  is  provided  by  the 
administration. 

In  the  French  (see  laws  of  30th  June  1838  and  i8th  December 
1830)  and  German  (sec  Jptirnal  of  Comparative  Legishtion,  nj. 
vol.  i.  at  pp.  371,  37a)  asylum  systems  the  main  features  of 
English  administration  are  also  reproduced. 

The  lunacy  laws  of  the  British  coloiucs  have  also  closely 
followed  English  legislation  (cf.  Ontario,  R.S.  1S97,  cc.  317,  318; 
Manitoba,  R.S.  1903,  c.  So;  Victoria  (No.  1113,  1890);  New 
Zealand  (No.  34.  of  1883  and  Amending  Acts) ;  Mauritius  (No.  37 
of  i8j8). 

In  America  the  different  states  of  the  Union  have  each  their 
own  lunacy  tegialalion.  The  national  govenuneot  provides 
only  for  the  insane  of  the  army. and  navy,  and  for  those  residing 
In  the  District  of  Columbia  and  in  Alaslta.  The  various  laws  as 
to  the  reception.  Sec,  of  the  insane  into  asylums  closely  resemble 
English  procedure.  But  in  several  states  the  verdict  of  a  jury 
finding  lunacy  b  a  necessary  preliminary  to  the  commitment 
of  private  patients  (Kentucky,  Act  of  1883,  c  900,  {  14;  Mary- 
land. R.S.  1878,  c,  53,  S  "i  Illinois,  R^.  1874,  c.  85,  £  33). 

AuraoaiTiBS, — The  (oUowing  works  may  be  consulted:  CoUin- 
son  on  the  Law  of  Lunatics  and  Idiots  (2  vols.,  London,  iSia); 
Shelford  on  the  iow  of  Lunatics  and  Idiots  (London,  1847}.  On  all 
points  relating  to  the  hiitoryand  dev«k>pnicnt  of  the  law  thesetwo 
treatise*  are  invaluable.  Pope  on  Lvnacy  (3nd  cd..  London,  1890]; 
Archbold's  Lunacy  (ith  ed.,  London,  18^15};  EEmer  oa  Lunacy  (nb 
ed.,  London,  iSga);  Wood  Renton  on  Lunacy  (London  and  Edia- 
burgh,  i8i}6);  fry"s  Lunacy  Lavrs  (3ni  ed.,  London,  1890);  Ktt- 
Lrwis,  Smith  and  Hawke,  Tk*  Iitsane  and  tll«  Law  (London,  1895): 
Hack-Tube.  Dittionafj  "/  fiJcAofeftcoi  Mediciru  (London,  189a), 
and  the  biDliographics  attached  to  the  various  legal  articles  in 
that  work;  Ck-wnger,  Mtdicai  jHnsbrudence  of  Insanity  (2  vols.. 
New  York,  iBgql ;  Semclaignc.  Les  AlifnisUs  fran^ais  (Paris  1849!: 
Bntmnd.  Lai  sur  In  alifr^s  (F^ris,  1873},  presents  a  comparative 
\-iew  of  Enfilish  and  foreign  tcpslationa.  Id  foicnsic  rDedicine  the 
works  of  Taylor,  itedical  Juruprudenct  (5th  ed.,  London,  1905)- 
Dixon  Mano.for«'(>»  Mtdicin(  and  roxiVp/oiyXirded.,  London,  1902) 
and  Wharton  and  StilW,  A  Trtatisr  on  Mntieat  Jurisprudrncr  (Phila 
dt'lphin.  i873>:  Hamilton  and  Godkin.  Syslnn  of  Lf^al  Mtdicint 
(New  York,  1805);  are  nroboblv  the  English  authorities  in  most 
-       -.     See  alao  Caapcr  and  Liman,  ProMucAu  HoMffrwcA 


_      ttrichtHchen  Medidn  (Berlin,  6th  ed.,  1876);  Tardieu,  Sludt 

midtco-UiaU  sur  la  folie  (Paris,  187^)  ;^Legrand  du  Saulle.  La  Poiit 


III.  Hospital  Tkeatment 

The  era  of  real  hospitals  for  the  insane  began  in  the  igth 
century.  There  had  been  established  here  and  there  in  different 
parts  of  the  world,  it  is  true,  certain  asylums  or  places  of  restraint 
before  the  beginning  of  the  19th  century.  We  find  mention  in 
history  of  such  a  place  establi^ed  by  monks  at  Jerusalem  in 
the  latter  part  of  the  5th  century.  There  is  evidence  that  even 
earlier  than  this  in  Egypt  and  Greece  the  insane  were  treated 
as  individuals  suffering  from  disease.  Egyptian  priest£  employed 
not  only  music  and  the  beautiful  in  nature  and  art  as  remedial 
agents  in  insanity,  but  recreation  and  occupation  as  welL  A 
Greek  physician  protested  against  mechanical  restraint  in  the 
care  of  the  insane,  and  advocated  kindly  treatment,  the  use  of 
music,  and  of  some  sorts  of  manual  labour.  But  these  ancient 
beneficent  teachings  were  lost  sight  of  during  succeeding  centuries. 
The  prevailing  idea  of  tbe  pathology  of  insanity  in  Europe 
during  the  middle  ages  was  that  of  demoniacal  possession.  Tl^c 
insane  were  not  sick,  but  possessed  of  devils,  and  these  devils 
were  only  to  be  exorcised  by  moral  or  spiritual  aeendes. 
Medieval  therapeutics  in  insanity  adapted  itself  to  the  etiology 
indicated.  Torture  and  the  cruellest  forms  «f  punishment  were 
employed.  The  insane  were  regarded  with  abhorrence,  and 
were  frequently  cast  into  chains  and  dungeons.  Milder  forms 
of  meptal  disease  were  treated  by  other  spiritual  means — such 
as  pilgrimages  to  the  shrines  of  certain  saints  who  weoe  reputed 
to  have  particular  skill  and  success  in  the  exorcism  of  evil 
spirits.  The  shrine  of  St  Dymphna  at  Gheel,  in  Belgium,  was 
one  of  these,  and  seems  to  have  originated  in  the  7th  century, 
a  shrine  so  famed  that  lunatics  from  all  over  Europe  were  brought 
thither  for  miraculous  healing.  The  little  town  became  a  resort 
for  hundreds  of  insane  persons,  and  as  long  ago  as  the  17th 
century  acquired  the  reputation,  which  still  exists  to  this  day,  of 
a  unique  colony  for  tbe  insane.  At  tbe  present  time  the  v;dJage 
of  Gheel  and  its  adjacent  farming  hamlets  (with  a  population 
of  some  13,000  souk)  provides  homes,  board  and  care  for  nearly 
3000  insane  penons  imder  medical  and  government  supervisioo. 
Numerous  other  shrines  and  holy  wells  in  variouspaits  of  Europe 
were  resorted  to  by  the  mentally  afflicted — such  as  Glui-na-Galt 
in  Ireland,  the  well  of  St  Winifred,  St  Nun's  Pool,  St  FiUans,  &c, 
At  St  Nun's  the  treatment  consisted  of  plunging  the  patient 
backwards  into  tbe  water  and  dragging  him  to  and  fro  until 
mental  excitement  abated.  Not  only  throughout  the  middle 
ages,  but  far  down  into  the  17th  century,  demonolqgy  and 
witchcraft  were  regarded  as  the  chief  causes  of  insanity.  And 
the  insane  vere  frequently  tortured,  scourged,  and  even  burned 
to  death. 

Until  as  late  as  the  middle  of  the  18th  century,  mildly  insane 
persons  were  cajed  for  at  shrines,  or  wandered  homeless  about 
the  country.  Such  as  were  deemed  a  menace  to  the  community 
were  sent  to  ordinary  prisons  or  chained  in  dungeons.  Thus  large 
numbers  of  lunatics  accumulated  in  the  priswis,  and  slowly  there 
grew  up  a  sort  of  distinction  between  them  and  criminals,  which 
at  length  resulted  in  a  separation  of  the  two  classes.  In  time  many 
of  the  insane  were  sent  to  cloisters  and  monasteries,  especially 
after  these  began  to  be  abandoned  by  their  former  occupants. 
Thus  "  Bedlam  "  (Bethlehem  Royal  Hospital)  was  ori^nally 
founded  in  1 347  as  a  priory  for  the  brethren  and  sisters  of  the 
Order  of  the  Star  of  Bethlehem.  It  is  not  known  exactly  when 
lunatics  were  first  received  into  Bedlam,  but  some  were  there  in 
1403.  Bedlam  was  rebuilt  as  an  asylum  for  the  insane  in  1676. 
In  181 5  a  committee  of  the  House  of  Commoiis,  upon  investiga- 
tion, found  it  in  a  disgraceful  condition,  the  medical  treatment 
being  of  the  most  antiquated  sort,  and  actual  inhumanity 
practised  upon  the  patients.  Similarly  the  Charenton  Asylum, 
just  outside  Paris,  near  the  park  of  Vincennes,  was  an  old 
monastery  which  had  been  given  over  to  theJ|isanc.  NumenMifi 
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like  instances  could  be  dted,  but  the  iatereating  point  to  be 
borne  in  mind  is,  that  with  a  general  tendency  to  improvement  in 
the  condition  of  imbeciles  upon  public  charge,  idiots  and  insane 
penons  came  gradually  to  be  separated  iiom  criminals  and  other 
paupers,  and  to  be  segregated.  The  process  of  segregation  was, 
however,  very  slow.  Even  after  it  had  been  accomplished  in  the 
Iftt^r  centres  of  civilization,  the  condition  of  these  unfortunates 
in  provincial  districts  remained  the  same.  Furthermore,  the 
transfer  to  asylums  provided  e^>ecial)y  for  them  was  iiot  followed 
by  any  immediabe  improvement  in  the  patients. 

Twenty-five  yeais  after  Pinei  had,  in  179a,  stmdc  the  duUns 
ttam  the  lunatics  huddled  in  the  Sa^>6tri^re  and  BicitTe  of  Paris, 
and  called  upon  the  world  to  realise  the  honiblei  injustice  done 
to  this  wretched  and  suffering  class  of  humanity,  a  pupil  of  Pinel; 
Bsquirolj  wjote  of  the  insane  Sn  Prance  and  all  Europe:  "  These 
unfoTtimatd  people  ai«  treated  worse  than  O'lminals,  reduced  to  a 
condition  worse  thanthat  of  animala.  I  have  seen  them  naked, 
covered  with  rags,  and  haVingionfy  straw  to  protect  thena  against 
the  cold  moisture  and  (he  haid  stones  they  lie  upon ;  deprived  of 
aiTj  of  water  to  quench  thirst,  and  all  the  necessaries  of  life;  giveh 
up  to  mere  gaolsra  sid  left  to  their  suFveillanoe.  I  have  seen 
t^em  in  thdi  namow'  and  filthy  oelle,  wtthout'light  and  air, 
fastened  with  chains  in  these  dens  in  which  one  wouM-nDtbep 
wild  beasts.  This  I  baive  seen  In  France,  and  the  insane  jm  etery- 
wkereinEiitep€treaUdinAe\ameway."  It  wa»iiotniitil  1838 
that  the  insane  !n  Fnmoe  ven  all  transf encd  frotn  small  houses 
of  detention,  wofkhouseaand  prisonaiicL-aByliuns'spedaUy-coa-' 
structed  for  this  puipose^'. 

Id  Belgium,  in  the  middle  ages,  the  pubHc  e^ecutiobrar  .was 
ordered  to  expel'  from  the  towns,  by  flogging,  the  poor  lunatics 
who  were' WAod^lng  about 'the  Mraets.  In  1804  the  Code 
Nipoleoni  "punished  those  who  allowed  the  insane  sitdcaad 
criminalSito  nui  about  free."  In  184T  an  investigation' ehowed; 
iB  Belgium  thirty-seven  eBtaUishments  for  the  insaiie,  only  six  of 
which  were  in  good  order.  In  fourteen  of  them  chains  and  irons 
wcce  still  being  used.  In  Germany,  Englatid  and  America,:  in 
1841,  the  conditimi'  of  the  insane  was  psactically  the  same  as  ib 
B«Igiam  and  France. 

These  facts  diow  that  so  gre^t  advance  in.the  humane  and 
scientific  care  of  the  insane  was  made  till  towards  the  middle  tif 
the  19th  century.  Only  thenldid  the  actual  metamorphosis  of 
asylums  fdr  detention  into  hospitals  for  trratment  b^in  to  take 
place.  Hand  in  hand  with  this  progress  there  has  grown,  «nd  stiil 
is  growing,  a  tefxlency  to  BubdiviEJoa  and  specialization  of 
faoepitals  for  this  purpose.  Tbeie  are  now  hospitals  for  the 
acutely  insane,  others  for  the  chronic  insane,  asylums  for  the 
criminal  insane,  institutions  for  the  feeble-minded  amd  idiots, 
and  colonies  for  epileptics.  Hiere  are  public  institutions  for 
the  poor,  and  well-appcinted  private  retreats  and  homes  ior 
the  rich.  All  these  are  presided  over  by  the  best  of  medical 
authorities,  supervised  by  unsalaried  boards  <rf  trustees  oc 
managers,  and  canfully  inspected  by  Government  lunacy  com* 
missioners,  or  boards  of  charities — a  ccmtrast,  indeed,  to  the 
gaols,  shrines,  holy  wells,  chains,  tortures,  monkish  exorcisms, 
&C.,  of  thepastl 

The  statistics  of  Insanil^  have  been  fairly  well  established. 
The  ratio  of  insane  to  normal  population  is  about  r  to  300  ainong 
civilized  peoples.  This  proportian  varies  within  narrow  limits  in 
difierent  races  and  countries.  It  is  probable  that  intemperance  in 
the  use  of  dcohol  and  drags,  the  spread  of  venereal  diseases,  and 
the  over-stimulation  in  many  directions  induced  by  modern 
aodal  conditions,  have  caused  an  increase  of  insanity  in  the  19th 
as  compared  with  piast  centurieSk  The  amount  of  such  increase  is 
probably  very  small,  but  on  superficial  examination  might  seem 
to  be  large,  owing'ta  the  accumulation  of  the  chronic  insane  and 
the  constant  upbuilding  of  asylums  in  new  conummities.  The 
imperfections  of  ccmsui-taklug  in  the  p^t  must  ^so  be  taken 
into  account. 

The  modem  hospital  for  the  insane  does  tredit  to  latter-day 
civilization.  Physical  restraint  is  no  longer  practised.  The  day 
of  chains — even  of  wristlets,  covered  cribs  and  strait-jackets — 
is  past.    Neat  dormitories,  cosy  single  rooms,  and  sitting*  and 


dining-rooms'  please  the  eye.  In  the  place  of  bare  walls  and 
floors  and  curtainless  windows,  Eue  fnctures,  plants,  rugs,  birds, 
curtains,  and  in  many  asylums  even  the  barred  windows  have 
been  abolished.  Some  of  the  wards  Ivft  milder  patients  have 
unlocked  doors.  Many  patients  are  trusted  alone  about  the 
grounds  and  on  visits  to  neighbouring  towns.  An  air  of  busy 
occupation  is  <Aserved  in  sewing-rooms,  schools,  shops,  in  the 
fields  and  gavdens,  employment  cwttribu  ting  not  only  to  economy 
in  administration,  but  to  improvement  in  mental  and  physical 
conditions.  The  general  progress  <rf  meifcal  science  in  all 
directions  has  been  manifested  in  the  department  of  psychiatry 
by  improved  methods  of  treatment,  in  the  way  of  sleep-producing 
and  alleviating  drugs,  dietetics,  physical  culture,  hydrotherapy 
ittd  the  like.  There  are  few  asylums  now  without  pathological 
ahd  clinical  laboratories.  White  it  m  a  far  cry  from  the  prisons 
and  monasteries  of  the  past  to  the  modem  hospital  for  the 
insane,  it  is  stjU  possible  to  trace  a  resemblance  in  many  of  our 
older  asylums  to  their  ancient  prototypes,  particularly  in  those 
asylums  built  upon  the  so-called  corridcs  plan.  Though  each 
generation  contributed  something  new,  antecedent  models  Were 
more  or  less  adhered  to.  ■  Progress  In  asylum  architecture  has 
hence  advanced' more  slowly  in  countries  wii^e  monasteries 
uid  cloisters  abdnnded  than  in  countries  where  fixed  models 
did  not  exist.  Architects  have  bad  a  freer  haind  in  America, 
Auatr^ia  and  Germany,  and  even  in  Great  Britain,  than  in  the 
Cathohc  cntmtries  of 'Europe. 

Germany  ^proachcs  nearest  to  an  ideal  standard  of  provisfon 
for  the  insane:  The  hig^^t  and  best  Idea  which  has  y<et  been 
attuned 'is  that  ef  amall  hospitals  for  the  acutefy  insane  in  al) 
cities  ai  more  thin  50,000  inhabitants,  and  of  colonies  for  the 
chronic  insane  in  ■  the 'rural  districts  adJacOit  to  centres  of 
populationj  The  p^chopatbic  hd^itaf  in  the  city  gives  ea^sy  and 
^>eedy  access  to  persons  token  suddenly  ill  with  mental  disease, 
aids  in  early  diagnosis,  places  the  patients  within  readi  of  the 
best  specialists  in  all  departments  of  medicioe,  and  associated, 
as  it  should  be,  with  a  medical  school  or  university,  afloids  - 
fadlide^  not  otherwise  available  for  scientific  research  and  fo^ 
instruction  in  an  important  branch  of  nteditial  learning.-  A 
feature  of  the  psychc^thic  hospital  should  be  the  receptian  of 
patients  for  a  reasonable  period  oi  time,  as  sufferers  from  disdase, 
without  the  formality  of  legal  cobunitment  papers.  Snchfapers 
ore  naturally  required  for  the  detention  and  restraint  of  the 
insane  for  long  periods  of  time,  hut  in  the  eariicr  stages  they 
should  be  spared  the  stigma,  delay  and  complicate  procedure 
<rf  commitment  for  at  least  ten  days  or  two  weeks,  since  in  that 
time  many  may  con'valesce  or  recover,  and  in  this  Way  escape 
the  public  record  of  their  infirmities,  unavoidable  by  present 
judicial  procedures. 

There  should  be  associated  frith  sudi  hospitals  for  the  ocutiely 
insane  in  cities  out-door  departments  oc  di^iensaries,  to  which 
patients  may  be  brought  in  still  eorliec  stages  of  mental  disorder, 
at  a  period  when  early  diagnosis  and  ix^ventive  thcxapeutics 
may  have  their  best  opportunities  to  attain  gOod  resoUa.  lb 
Germaoy  a  psychopathic  hospital  now  exists  in  every  univeraty 
towQ,  under  the  name  of  Paychiatrische  Klinik. 

Colonies  for  the  cbionic  insane  are  estabhshed  in  the  country, 
but  in  the  neigbboQihood  of  the  cities  having  psychopathic 
hospitals,  to  receive  the  overflow  of  the  latter  when  the  acute 
stage  has  passed.  The  true  colony  is  constructed  on  the  principle 
of  a  farming  hamlet,  without  barracks,  corr&lored  buUdlt^, 
or  pavihons.  It  is  similar  in  most  respects  to  any  agricultural 
community.  The  question  here  is  one  of  humane  care  and 
economical  adimnistrationi  Humuie  care  indudes  medical 
supervision,  agreeable  hc»ae-life,  re«rearion,  and,  above  all 
things,  regular  manual  and  out-of-.door  occupation  in  garden, 
farm  and  dairy,  in  the  quarry,  clay-pit  or  weU-ventiUted  shop. 
Employment  for  the  patients  is  of  immense  remedial  importance,, 
and  of  great  value  from  the  standpoint  of  economical  administrar 
tion.  In  the  o^ony  system  the  small  cottage  homes  of  the 
patientsaregroupedaboutthecentreaof  industry.  The  workers 
in  the  farmstead  live  in  small  families  about  the-  farmstead 
group  of  buildings;  the  tillers  of  the  soil  adjacent  to  the  fields. 
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meadows  uid  gardens;  the  briclunakers,  quarrymen  and 
artizans  in  still  other  cottages  in  the  neighbourhood  of  the 
scenes  of  theit  activities.  In  addition  to  these  groups  of  cottt^es, 
which  constitute  the  majority  of  the  buildings  in  the  village, 
an  infirmary  for  bedridden,  excited  and  crippled  patients  is 
required,  and  a  small  hospital  for  the  sick.  All  the  inhabitants 
of  the  colony  are  under  medical  supervision.  A  Laboratory  for 
scientific  researches  forms  a  highly  important  part  of  the  equip- 
ment. The  colony  is  not  looked  upon  as  a  refuge  for  the  incurable ; 
it  is  still  a  hospital  for  the  sick,  where  treatment  is  earned  on 
under  the  most  humane  and  most  suitable  conditions,  and 
wherein  the  preccntage  of  recoveries  will  be  larger  than  in 
asylums  and  hospitals  as  now  conducted.  In  respect  of  the 
establishment  of  colonies  for  the  insane  upon  the  plan  outlined 
here,  Germany  has,  as  in  the  case  of  the  psychopathic  hospital, 
led  the  world.  It  has  been  less  difficult  for  that  country  to  set 
the  enample,  because  she  had  fewer  of  the  cwiditions  of  the  past 
to  fight,  and  with  her  the  progress  of  medical  science  and  of 
methods  of  instruction  in  all  departments  of  medidne  has  been 
more  pronounced  and  rapid. 

Among  the  German  colonies  for  the  Insane,  that  at  Alt- 
Scherbitz,  near  Ldpzig,  is  the  oldest  and  most  aucceaaful,  and 
is  pre-eminent  in  its  close  approach  to  the  ideal  village  or  colony 
system.  In  1899  Professor  Kraeplin  of  Heidelberg  stated 
(Psychiatrie,  6th  edition)  that  the  effort  was  made  everywhere 
in  Germany  to  give  the  exterior  of  asylums,  by  segiegtition  of 
the  patients  in  separate  home-like  villas,  rather  the  appearaiice 
of  hamlets  for  working-people  than  prisons  for  the  insane,  and 
he  said,  further,  that  the  whole  question  of  the  care  of  the  insane 
had  found  solution  in  the  colony  system,  the  best  and  cheapest 
method  of  support.  "  I  have  myself,"  he  writes,  "  had  oppor- 
tunity to  see  patients,  who  had  lived  for  years  in  a  large  dosed 
asylum,  improve  in  the  most  extraordinary  manner  undo:  the 
influence  of  the  freer  movement  and  more  indepoident  occupa- 
tion of  colony  life." 

In  America  the  colony  scheme  has  been  successfully  adopted 
by  the  state  of  New  York  at  the  Craig  Colony  for  Epileptics 
at  Sonyea  and  elsewhere. 

That  the  tendency  nowadays,  even  outside  of  Germany, 
in  the  direction  of  the  ideal  standard  of  provision  for  the  insane 
is  a  growing  one  is  manifested  in  all  countries  by  a  gradual 
disintegration  of  the  former  huge  cloiater-like  abodes.  More 
asylums  are  built  on  the  pavilion  plan.  Many  asylums  have, 
as  it  were,  thrown  off  detached  cottages  for  the  bettes  care  of 
certain  patients.  Some  asylums  have  even  established  small 
agricultural  colonies  a  few  miles  away  from  the  poroit  plant,  l&e 
a  vine  throwing  out  feelers.  What  is  called  the  boarding-ont 
system  is  an  effort  in  a  similar  direction.  Patients  suffering 
from  mild  forms  of  insanity  are  boarded  out  in  families  in  the 
country,  either  upon  public  or  private  charge.  Gfaed  is  on 
example  of  the  boarding-<»>t  system  practised  on  a  large  scale. 
But  the  ideal  system  is  that  of  the  psychopathic  hospital  and 
the  colony  i<a  the  insane. 


AvTWOKiTiss.— Sir  J.  ^.TuVe.  Dictionary  of  PsycholopcaJ  Medicine 

'adplphia,  I8qi);  W.  P.  Letchworth,  The  Iitiane 
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IHSCRIPTIOHS  (from  Lat.  iiurribere,  to  write  upon),  the 
general  term  tor  writings  cut  on  stone  or  metal,  the  subject 
matter  of  epigraphy.  See  gwierally  Wmtino  and  Palaio- 
otiKiwt.  Under  this  heading  it  is  convenient  here  to  deal  more 
PpecifiGalty  with  four  groups  of  andent  inscriptions,  Semkk, 
Indian,  Greek  and  Latin,  but  further  information  will  be  found 
in  numerous  separate  artides  on  phtl<riogical  subjects.  See 
especially  CuHEiifiitii.  Babylonia  and  Assyria,  Suker, 
Bkkistt^.  Egypt  {Lattguage  and  Writing],  Ethiopia,  Phoe- 
viciK,  Arabia,  Hmrras,  Sabakans,  Minaeans.  Etruma, 
Aeokan  Cimliiation,  Cbcte.  CYPRt-s.  BRTtAW.  Scandinaviam 
Iangvagbg,  TEUTsmr  Lakouacss,  Cbktral  Ahsrica:  Arckae- 


I.    SEionc   Ikscbiptions 

Exduding  cuneiform  iq.v.),  the  inscriptions  known  as  Semitic 
ore  usually  dassed  under  two  main  heads  as  North  and  South 
Semitic.  The  former  class  indudes  Hebrew  (with  Moabite), 
Phoenician  (with  Punic  and  neo-Funic],  and  Aramaic  (with 
Nabataean  and  Palmyrene).  The  South  Semitic  dasa  induda 
the  Minacan  and  Sabaean  inscriptions  of  South  Arabda.  In  moat 
of  these  departments  there  has  been  a  very  targe  increase  of 
material  during  recent  years,  some  of  which  is  of  the  highest 
historical  and  paJoeographicaJ  importance..  The  North  Semitic 
moouments  have  received  the  greater  share  of  attention  because 
of  their  more  general  interest  in  connexion  with  the  history  of 
surrounding  countries. 

I,  North  Semitic.— The  earliest  authority  for  any  North; 
Semitic  language  is  that  of  the  Tal-^Amama  tablets  (15th 
century  B.C.)  which  contain  certain  "Canaoalte  glossea,"i  i.e. 
North  Semitic  words  written  in  cuneiform  chaiacters.  From 
these  to  the  first  inscription  found  in  the  North  Seimtic  alphabet, 
there  is  an  interval  of  about  six  conturied.  The  stde  of  Mesha, 
commonly  called  the  Moabite  Stone,  was  set  up  in  the  9th 
century  b.C  to  commemorate  the  success  ai  Moab  in  iJialring 
off  the  Israelitish  rule.  It  is  of  great  value,  both  historically  as 
rdating  to  events  indicated  in  ^Kingsi.  i,iii.  5,&c.,and  linguii^iC' 
ally  as  exhibiting  a  language  almost  identical  with  Hebrew — that 
is  to  say,  anath^  form  of  the  same  Canoanitish  language.  It 
was  discovered  in  166S  by  the  German  missionary,  i&lein,  on 
the  site  of  Dibon,  intact,  but  was  afterwards  faooken  up  by 
the  Arabs.  The  fragments,*  collected  with  great  difficulty  by 
Clermont-Ganneau  and  others,  are  now  in  the  Louvre.  Its 
genuineness  was  contested  by  A.  Lflwy  {SeolUsh  Seeitn,  iS&j; 
repubbshed,  Berlin,  1903)  and  recently  again  by  G.  John  (ap- 
poidix  to  Das  Bveh  Doftiel,  Leipzig,  1904),  but,  although  there 
are  many  difficulties  connected  with  the  text,  its  autfaenttdty  is 
generally  admitted. 

Early  Hebrew  inscriptions  ace  at  present  few  and  meagre, 
although  it  cannot  be  doubted  that  <^eis  would  be  found  by 
excavating  suitable  sites.  The  most  imprartant  is  that  discovered 
m  1880  in-  the  tunnd  of  the  pool  of  Siloom,  commemomting 
tbe  Dierdng  of  the  rock.  It  is  gen«aUy  believed  to  refer  to 
Hcaekiah's  scheme  for  supplying  Jerusalem  with  water  (2  Kings 
xz.  3o),  and  therefore  to  date  from  about  700  B.C.  It  consists 
of  six  lines  in  good  Hebrew,  and  is  the  only  eariy  Helwew  inscrq>- 
tion  of  any  length.  The  dioiactei  does  not  differ  from  that  d 
the  Moabite  Stone,  except  in  the  slightly  cursive  tendency  of  ks 
curved  strokes,  due  no  doubt  to  their  having  been  traced  for  the 
stone-cutter  by  a  scribe  who  was  used  to  writing  on  parchment. 
There  ore  also  a  few  inscribed  seals  dating  from  befiMV  the  Exile, 
strnie  factory  marks  and  an  engraved  capital  at  al-Antwas,  which 
last  may,  however,  be  Samaritan.  Otherwise  this  chajacter  is 
only  found  (ss  the  ccsult  of  an  archaizing  tendency)  an  coins  of 
the  Hasmoneans,  and,  still  later,  on  those  of  the  fint  and  second 
(Bar  Kokhba's)  revolts. 

The  new  Hebrew  chaEadw,  which  devek^>ed  ints  the  modem 
square  character,  is  first  found  in  a  name  of  five  lettos  at  'AtSq- 
al-amlr,  of  the  and  century  B.C.  Somewhat  latw,  bnt  [xDbably 
of  the  lEt  oeotniy  B.C.,  is  the  tombstone  of  the  Wot  Hc^ 
("  Tomb  of  St  James  ")  at  Jenisalem.  An  inscription  on  a 
ruined  synagogue  at  Kafr  Birlm,  near  ^afed,  peihaps  of 
about  A.D.  300,  or  earlier,  shows  tbe  fuUy  derelaped  square 
character. 

Since  the  publication  of  the  Carpm  Inter.  Sem.  it  has  been 
customary  to  treat  papyri  along  with  HiBcrq>tions,  and  for 
paiaeogiaphical  reasons  it  is  convenient  t»  do  so.  Hebrew 
papyri  ore  few,  all  in  square  character  and  notof  gveat  intereat. 
The  longest,  and  probably  the  earliest  (6th  century  kd.),  is  one 
now  in  the  Bodleian  library  at  Oxtotd,  cwUaining  a  private 

>See  Wiockler  in  Schroder's  KeiUnxkr.  BiU.  v.  (Beriia,  Ac.. 
1896). 

*  A  nearly  complete  tejtt  has  been  made  from  these  with  tne  help 
of  a  squeete  taken  before  its  destruction.  See  the  faandbooks 
mentioned  below.  -  - 
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fctttft'  written  ill  a'  diaMCfer  doscly  reseniblJiig  that  of  thfe 
Kafr  Bir'im  inscription.  Other  frag^noiu  were  publidied  by 
Steinschneider  '  (periapi  8th  century),  and  by  D.  H.  MOIln  and 
Kaufmann.*  ' 

Hebrew  inscriptions  dutside  Paltstine  are  the  oU-dve 'graffiti 
in  the  catacombs  at  Venosa  (ind-sth  century),  the  magical  texts 
on  Bbbylonjan  bowls  (yth-Sth  cSntuiy),  and  the  numerous  tomb- 
stones'* in  various  paxts  of  Europe,  of  all  periods  fe«n  the  6th 
century  to  the  present  time. 

The  ftw  Samaritan  inscriptions  in  existence  are  nnther  early 
nor  interesting. 

Closely  related  to  the  Hebrews,  both  poBtically  and  in  language, 
were  the  Phoenicians  in  North  Syria.  Their  monuments  in 
Phoenicia  Itself  are  few  and  not  earlier  than  the  Persian  period. 
The  oldest  yet  foUnd',  dadng  probably  from  the  jth  Or  4th 
century  B.C.,  is  that  of  Veljaw-milk,  king  of  Oebal  (modem  Jebel)  1 
or  B^bltis,  where  it  was  found.  It  records  at  some  length  the 
dedication  of  buildings,  &c.,  to  the  goddess  of  Gebal;  Of  the  3rd 
century  B.C.  are  the  iriscriptions  on  the  sarco^agi  of  Tabnith  ■ 
and  bis  Sou  Eshmun'azar,  kings  of  SidoB,  and  some  records 
of  other  m^nbers  of  the  same  family,  Bod-'ashtart  and  his  son 
Yathan-milk,  found  in  190a  a  short  distance  north  of  Sidon. 

Outside  Phoenicia  the  inscriptions  are  numerous  and  widely 
scattered  round  the  Mediterranean  coasts,  following  the  course 
of  FhoeiutiEin  trade.  The  earliest  Is  that  on  some  fragments  of 
three  bronae  bowb,  dedicated  to  Baal  of  Lebanon,  found  in 
Cyprus.  The  character  is  like  that  of  the  Moabite  Stone,  and 
Uie  date  is  probably  the  8th  century  B.C.,  though  some  scholars 
would  put  it  nearer  to  1000  B.C.  In  the  latter  case,  the  Hiram, 
king  of  SidoQ,  mentioned  In  the  inscriptions  would  be  the  same 
as  Hiram,  king  of  Tyre,  in  Solomon's  titne.  Similar  b6wls  (of 
about  700  B.C.)  found  at  Nimrud  sometimes  bear  the  maker's 
name  in  Phoenicia  characters. 

Many  monumental  inscriptions  have  also  been  found  in  Cyprus, 
at  Kition,  Idalion,  Tamassos,  &c.  They  are  chiefly  votive,  some 
dated  In  the  4th  century,  and  some  being  perhaps  as  late  as  the 
atid  century  B.C.,  so  that  they  afford  valuable  evidence  as  to  the 
succession  of  the  local  kings.  Several  also  are  bilingual,  and  it 
was  one  of  these  whirfi  3ut>plied  George  Smith  with  the  due  to  the 
Cypriote  syllabic  system  of  writing  Greek.  Similar  memorials 
of  Fhoenidan  settlements  Were  found  at  Athene  (Piraeus),  in 
Egypt,  Sardinia,  Malta  and  Oon>.  Most  interesting  of  all  is  the 
celebrated  sacrifidal  tablet  of  Marseilles,  giving  an  elaborate 
tariff'  of  payihents  at  or  for  the  various  offerings,  and  showing 
some  striking  analogies  with  the  directions  in  the  book  of 
Leviticus.  For  the  information  it  giVeS  as  to  civil  and  priestly 
Organisation,  it  is  the  most  Important  Fhoenidan  text  in  exist- 
ence. It  was'  probably  brought  from  Carthage,  where  similar 
ttuiSs  have  been  found.  On  tbe  ate  of  that  important  cokiny, 
and  indeed  throughout  the  parts  of  North  Africa  onCe  subject 
to  its  rule.  Panic  inscriptions  are,  as  might  be  expected,  very 
numerous.  By  far  the  majority  arfe  votive  tablets,  probably 
belonging  tfl  the  period  between  the  4th  and  the  and  centiiritt 
B.C.,  many  of  them  In  a  wonderfully  perfect  state  of  preservation. 
One  of  the  mdst 'interesting,  recently  discovered,  mentions  a 
Itigh-priestess  who  was  head  of  the  college  of  priests,  and  Whose 
feusband'3  family  had  been  suftles  far  fout  generations.  'Later 
Inscriptioits,  called  meo-Punic,  dating  from'the  fall  of  Garthagt 
to  about  the  ist  century  a.U.,  a*e  writttn  in  4  debased  character 
And  language  differing  in  several  respects  froim  the  tiarli*  Punic, 
and  prasenting  many  difBtulties.  -    '  ■    ■   ■  ■   i 

In  Aramaic  the  eaiiiest  inscriptions  are  three  foilnd  in  iBgo- 
1891  at  and  near  ZihJirB  in  North-west  'Syria,  dating  from  the 
Sth  CentUiy  «.C.  Of  these,  One  wis 'set  ut>  by  Panawmfl,  king 
of 'T^a'd};  in 'honour  of  the  gbd  Hadad,  inil  fe, inscribed  oh  a 

^'Pii'biislied  With  other  fragments  in  "the  Jea.  Quarl.  Raim, 

found.    See  also  tnnan  and' 

p.  200  (BerBn,  169^)1    1    m'  ■  . 

•  Jf»«*«/«nFM«...iifli»CT',  1.  38  CWien,Ift«6).   „■  .    >■•'.         I 

*  Those  in  Fiance  were  collected  by  Sdnrab'iD  NotuMaarOiioes, 
zii. 3.   See a\to.Chw\:aaa,Cotpia'iaatn £f«^»(&t.PeteidMUf,  1882). 
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statue  of  him,  the  Vrtbtr  two  weta  set  up  by  Bar-r^ub,  son  of 
FananunO^  one  in  honour  (A  his  father  and  on  In  statue,  the 
Second  Gonmliemorating  the  erection  of  his  new  house.  They 
are  remarkable  as  being  engraved  in  rdief,  a  peculiarity  whidi 
hias  been  thought  to  be  dUe  to  "  lEttito"  influence.  Otherwise 
the  character  resembles  that  of  the  Mi^bite  St<Hie.  The  texts 
consist  of  77  lines  (not  all  legiMe),  giving  a  good  deaJ of  irdorma- 
tion  about  an  obscure  place  and  period  hitherto  known  only 
from  cuneiform  soiirces.  The  ornamentation  Is  Afftyriac  in 
style,  as  also  is  that  of  the  inscriptitms  of  Nerab  (near  Aleppo), 
commemorative  tests  engraved  on  statues  of  priests,  of  about 
the  7th  century. 

Of  shorter  inscriptions  there  Is  a  long  series  from  about  the 
Sth  century  B.C.,  on  bronze  weights  found  at  Nmevdi  (generally 
accompanied  by  an  Assyrian  version), ' and  as  "dockets"' 
to  cuneiform' contract-taUets,  giving  a  brief  indication  of  the 
contents.  Aramaic,  being  the  commercial  language  of  the  East, 
was  naturally  used  for  this  purpose  In  business  documents.  For 
the  same  reason  ft  is  found  in  the  6th-4th  centuries  n.c.  sporadic- 
ally in  various  regions,  as  in  Cillda,  In  Lyda*  (with  a  Greek 
version),  at  Al^os  (on  a  weight).  At  Taima  also,  in  North 
Arabia,  an  important  trading  centre,  besides  shorter  texts,  a 
very  interesting  inscription  of  twcnty^three  lines  was  found, 
recording  the  foundation  and  endowment  of  a  new  temple, 
probably  in  tbe  5th  century  B.C.  But  by  far  the  most  extensive 
collection  of  early  Aramaic  texts  comes  from  Egypt,  where  the 
language  was  used  not  only  for  trade  purposes,  as  elsewhere, 
but  also  offidally  under  the  Persian  rule.  From  Memphis 
there  is  a  funeral  Inscription  dated  in  the  fourth  year  of  Xerxes 
(482  B.C.),  and  a  dedication  on  a  bowl  of  about  the  same  date. 
A  stele  recently  published  by  de  Vogflfi  r  j,  AaXtA  458  B.C.  Another 
which  is  now  at  Carpentras  in  France  (place  of  <»igln  unkitown) 
is  prottably  not  much  later.  At  i^^diantine  and  AssuSn  in 
Upper  Egypt,  a  number  of  ostraka  have  been  dug  up,  dating 
from  the  5th  century  b.c.  and  onward,  aH  difficult  to  read  and 
explain,  but  interesting  for  tbe  popular  character  of  their  contents, 
style  and  writing.  There  was  a  Jewish  (or  I^raelitish  ")  settle- 
ment' there  in  the  sth  century  from  which  emanated  most,  if 
not  all,  of  the  papyros  documents  edited  in  the  C.I.S.  Since 
the  appearance  of  this  part  of  the  Corpus,  more  papyri  have 
come  to  light.  One  published  by  Euting  •  is  dated  411  B.C.  and 
is  of  historical  Interest,  deven  others,'*  containing  legal  documents, 
mostly  dated,  were  written  between  471  and  411  B.C.;  another 
(408  B.C.)  is  a  petiticm  to  the  governor  of  Jerusalem."  The 
fragments  in  the  C.I.S.  are  in  the  same  character  and  clearly 
belong  to  the  same  period.  The  language  continued  to  be  used 
In  Egypt  even  In  Ptolemwc  times,  as  shown  by  a  papyrus  " 
(accounts)  and  ostrakon  ^ccmtaining  Greek  names,  and  belonging, 
to  judge  from  the  style  of  the  writing,  to  the  3rd  century  B.C. 
The  latest  fragments"  are  of  the  6th-8th  century  A.D.,  written 
fa  a  fully  devdoped  square  character.  They'are  Jewish  private 
letters,  and  do  not  prove  anything  as  to  the  use'  of  AJramaic 
in  Egypt  at  that  time. 

NabataeaU  inscriptions  are  very  numerous.  They  are  written 
in  a  peculiar,  somewhat  cursive  character,  derived  from  the 
square,  and  date  from  the  and  century  b.c.  He  earliest  dated 
is  of  the  year  40  B.C.,  the  latest  dated  iS  of  a.d.  95.  The 
Nabataean  khigdom  proper  had  its  centre  at  Fetra  (*Sda  in 
>  Kings  xiv.  7),  which  attained  great  importance  aS  the  emporium 
on  the  trade  route  between  Arabia  and  the  Per^an  Gulf  on  the 

SteveosoD,  Babyl.  and  Assyr. 

, ,,,__,.    complete  collection  has  \xeit 

pre^red  by  Professor  A,  T.  Clay. 

■FerthetitenftutcMfrKalinka,  TihiU  Lyaiae,  Nd  15a  {Vimiu, 
JW")- 

'  Riperloire  d  iptgr.  stm..  No.  438. 

•SoBacherin/.  Q.J?.  UX.441.;  ' 

•  In  Sfim:  Acad,  titscr.  !•*  i6r.  ».  297.  See  also  Rip^  d'ipigr. 
stm,,  foT' Borae  smaller  fra2inciiU,NoE.i344->48> 


4Aod.  (Berlin,.  1907). 

"  See  P.S.B^.  (1907),  p.  260.        ■  ■ 
"  See  Lidzbaraici,  £piiemerii,  ii.347,  ' 
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(liiD  bI<Iii  fttxl  Syrk  mid  Egypt  on  ihc  other.  The  commeicial 
nrtlvily  ul  Iht  jwipU,  however,  wu  widely  extended,  and  their 
miiniiiiiaiiLi  trs  [uund  iwt  only  round  Pvira  and  in  N.  AiaJiia, 
liuL  VK  fill  norlti  lu  UonuiKUR,  and  even  in  Italy,  where  there 
Wiw  A  ttadliiH  Mttlomcnl  at  I'uteoli.  The  inscriptiona  are  loostly 
vullve  or  HFpukhriil,  and  arc  often  dated,  but  give  little  hiatoricat 
iiilurmalluit  oxvapt  In  k  Ut  u  they  fix  the  datci  of  Nabatacan 
kiliiEN, 

A  dlntlnct  Bulidlviiian  o{  Nii))at[iean  Is  found  in  the  SiruJtic 
IKinlruiuIn,  chlrlly  in  the  Wndl  I'lrAn  and  Wad!  Muluttib,  which 
Jny  tw  tlic  carnvun  ruuie.  'I'hc  InRcriiHione  arc  rudely  Kutchcd 
(ir  piini'hril  on  Ihe  roufth  nnk,  without  any  sort  of  order,  and 
■tfliiir  u(  tlivm  arc  acioniiuinlcd  by  rudo  drawing).  A  few  only 
Hif  tUl<>d,  but,  M  i>howu  Uy  de  VokUv  in  the  CJ.S.  (ii.  i,  p.  353), 
Ihry  muMt  all  Imltinit  1»  the  Jnd  oitd  ,nnl  lenturies  aoj.  ThiB 
nrxiuttlH  for  tho  fatl  thai  nlraidy  iii  the  bth  ci'nlury  Cosmas 
liidioililruitcs'  ItUJi  iiu  lurrei'l  art-uunl  »(  thoir  origin,  and 
aoirUiM  tlwiii  tu  iho  ItMolilo  during  their  wandorings  in  the 
wdiWnti'M.''  'Vlwy  were  tir»t  corrrutly  dvctphon^  as  Nabataean 
liy  Itt-cr  111  1H4H,  wliau  lh<v  prnvw)  to  consist  chiclly  of  proper 
iMHiw  litiaiiy  o(  tlirn\  uf  Arabii:  ftirtnulion),  accompomcd  by 
(-Uiulflliuiut  uT  lilmsiniD'  1(  i>  vlear  that  they  we  not  the  work 
tt|  iilliiiinw flthor  Jewbih  ur  (.'lirisiian,*  hot ue  they  ot  a  rotiftious 
(hai'Aiti'r.  The  (rr\|u«ul  rci.'urrcni.'e  of  ceruin  nanwa  shows 
lUat  tH(l,v  a  frw  RcnrrAttoiii  n(  a  few  faiuiliea  are  represented, 
hihI  lltme  mum  hav-v  lwlonir»l  to  a  sniall  body  of  Nabaiacans 
Ipmitorai-ily  iH>tllol  in  the  itarticular  Wiidlt.  no  doubt  for  purposes 
titititnint  with  ihe  i-amvaii-iroDic.  Tlic  form  of  ibe  Nabau-vean 
vlwMvtM  in  wWili  they  ore  written  is  interesting  as  being  (he 
piMlMlik  itiOKrhiiur  of  tho  kuiiv  Arabic  alphabet. 

Aihiihfr  intiHiriam  trading  iTMrv  was  Tadmor  or  Palmj'ra  in 
iiiwrthcni  Syria^  N^me^^ls  iiurri)>tioi\s  fuund  there,  and  hence 
vidW  l^i«\\rriWi  w^pp  atpird  by  Waildington  in  1861  and 
|tiil4i!ihe<)  by  Oo  \V»pl*  in  W  grwit  wwrt  .Vw>  Centr^  (.iStiS, 
j^A-.V  whiv'h  h  Mill  ihir  nvMt  cxtoi)si\T  t.'ollev'tMO  of  them.  Hie 
iliitiv-wtiit*  t»(  cvtJv»r»liv>n  havr  hitherto  pre\-«nted  aaj-  lunher 
incivitw  of  the  matrriaL,  but  mui'Ji  noie  wwiM  undoubtedly 
U-  l\tun\l  if  »\vavati»m  wm*  )>o«»ilk)e.  The  lexis  are  mosiiy 
»ittulv'hmt  )«hl  dcvlicst.wy.  *i»n»  ^it  lh«m  bdng  accompanied 
In  a  Vtivet.  xttm^w.  Ittc  ianguasc  is  a  turn  of  wvucra  Aramaic. 
««d  ihe  vhara^ier,  which  it  tieri\-evi  from  the  Hebrew  and 
Aiwrnaw  »>)tMn\  i»  c)>i$e(>'  i^lcvl  lo  the  $>-riac  c»irangelo 
«i|>)v«lvt.  IV  it»»iit«K«»  *Pf  BKistl.v i^tcd,  ami beKmg  to ihe 
)ii-i^«t  t^iwvcn  0  M.v'-  «»>l  ^-iv  };i^  11kc  nKui  imtxirtant  b  the 
taisil  I'-l  l*\re. »»«  in^1>^n».  »i*l»l  *.tv  i,c-  N««ri}-  aU  wr«  found 
\vn  I  he  soHav'^  at  ^m  tvMiiKl  l^a)nv>'nk  an>l  rcsMin  in  situ.  Of 
tV»v<\  K*  w\Nihcr|>l,*.-*is,i'ww\wwh*L*iin\tTsi\M»l  was  found 
*i  S^ih  Sl^K>.ls,  the  i\wA«*>i«e  of  iC^jwj  iHttrPt  tl  omums  of 

^iMr-  tn»'iAiviv'>n»  arc  few.  1'V  «ar:^<«t  i»  ihai  iw  the  saico- 
t^Sjytw.- W  v>«>-«  ^.;.wt;  ,;»;V  H<^v?fW\x*s*i»«.;j*JJ4t.  periiaps 
w  *;v^;;  *«.  4-\  l«Hi*hl  *i  J<«-.ts**.-»,  V>:1kts  «<(«  ictuitd  by 
N(, S*.;  •  a;  V\i,-*s«  %v  ;  V  ;n,-  jits:  ,tr.i  iYr-;un«.  aiv.i  by  Pocnoo.  * 

^  n'^.-^w*  Cv<r  v  -— iT»*  Si>«ii  S«s:;jc  cUss  W  utfonpuons 
,\\'>jv.«(9  iV  M.MK-'jiS.  :>tSM«M,  >v.r.-^*r.;)C  aaJ  Lih>'amtK 
ts  SHi.h  ViAJ«,  ;V  ;'^*r»-.u,-..v  is>.i  S*-,*;;ic  ia  ihe  n.wUi  and 
(V  \>\>)*;i->*?i,  A  F%-<*:  *!.■*.  .^  j!M;cr-j;  kasi  ii«o  coileaed  by 
li«K'x^ .  v'^ijwrt  «?>.■.  t..,.^.  *ts-.  r-».li  x«.mSj«  wwk  has  be«: 
■.^.-.-v  ti\  iS.vft  *i^i  ^^  1^,  U.  Ki..frt,  IkiR-r^vi  awd  Uutmbb 
XtiifiX  ^  ;.V  wv.%  *>.-•**«■.  t?r  j^.fc  .i7:;vt.;i>i>rti  *»d  :be  ws: 
>v  -hS  \vx  *.\\-A>  >v^    f  v,v.-«:  9.-  ;*;  «s  :;  >.«  arwired  i=  :be  ( 
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between  Asia  (India),  Africa  and  Syria,  ^d  thi&  poait|pn,.co[iif 
bintd  with  its  natural  fertility,  made  the  south  far  n^re  prosper- 
ous t,han  the  north.  In  language,  the  two  most  important  peoples, 
the  Minaeans  and  Sabaeana,  diSer  only  dialecticalJy,  both 
wiitijaig  forms  of  southern  Arabic.  The  Minaean  capital  waa  at 
Ma'lQ,  about  300  m.  N,  of  Aden  and  aoo  m,  from  the  west  coast. 
Here  and  in  the. neighbourhood  numerous  inscriptions  were  found, 
as  well  as  in  the  north  at  al-'Ola.*  Theji  cbxoiu)logy  is  much 
disputed.  D.  H.  Milller  makes  the  Minaean  power  con,temporaiy 
with  the  Sabaean,  but  Glaser  (with  wliom  Hommel  and  D.  S. 
Margoliouth  agree)  contends  that  the  Sabaeans  followed  the 
Minaeans,  whom  they  conquered  in  Sacri.c.  Mention  is  made  in 
a  cuneiform  text  (AJmals  of  Sargon,  715  B.C.)  of  Ithamar  the 
Sabaean,  who  must  be  identical  with  one  (it  is  not  certain  which) 
of  the  kings  of  that  name  mentionedin  the  Sabaean iifsoipdong. 
Their  capital  was  Marib,  a  little  south  of  Ma'In,  and  here  they 
appear  to  have  flourished  for  about  a  thousand  years.  In  the  ist 
century  a.d.,  with  the  establishment  of  the  Roman  power  in  the 
north,  their  trade,  and  consequently  their  prosperity,  began  to 
decline.  The  rival  kingdom  of  the  Himyarites,  with  its  capital 
at  Zafar,  then  rose  to  importance,  and  this  in  turn  waa  con- 
quered by  the  Abysainians  in  the  6th  century  a.d.  With  the 
spread  of  Islam  the  old  Arabic  language  was  supplanted  by  the 
northern  dialects  from  which  classical  Arahic  was,  developed. 
A  peculiarity  of  the  South  Arabian  inscriptions  is  that  many  oi 
thnn  are  engraved  on  bronze  tablets.  Besides  being  historically 
important,  they  are  of  great  value  for  the  study  of  early  Semitic 
religion.  The  gods  most  often  named  in  Sabaew  are  'Atht^ 
Wadd  and  Nakrah,  fhe  first  being  the  male  counterpart  of  the 
Syrian  Ashtoreth.  The  term  denoting  the  priests  and  priestesses 
who  are  devoted  to  the  temple-service  is  identified  by  Hommel 
and  others  with  the  Hebrew  "  Levite." 

Closely  connected  wth  South  Arabia  is  Abyssinia,  Indeed 
a  considerable  number  of  Sabaean  inscriptions  have  t>een  fonnd 
at  Yeha  and  Aksum,  showing  that  merchants  from  Arabia  must 
at  some  time  have  formed  settlements  there.  D.  U.  MuUer' 
thinks  that  some  of  these  belong  to  the  eorlieet  and  othecs  to  the 
latest  period  of  Sabaean  power.  The  inscriptions  hitherto  found 
in  EtUopic  (the  alphabet  of.which  is] derived  from  theSahaeas) 
date  from  the  4th  century  a.d.  onward.  They  are  few  in  number, 
but  long  and  of  great  historical  importaoce.  There  can  be  Kt 
doubt  that  exploration,  if  it  were  possible,  would  bring  many 
iDore  to  light. 

From  time  to  time  emigrants  from  the  southern  tribes  settled 
in  the  north  of  Aral»a.  Mention  has  already  been  made  of 
>linaean  inscriptions  found  at  al-'Ola,  wiiicb  is  on  the  great 
pilgrim  road,  about  70  m.  south  of  Tairoi.  In  recent  years  a 
number  of  others  has  been  collected  belooipng  to  the  people  oC 
Lihy^  ai>d  dating  from  about  &j>.  350.  Nearly  related  to  the 
Lil^yinitic  are  the  Thamudic  (so  caUed  fram  the  tzibe  of  the 
Thamad  mentioned  in  them),  and  tbe  Safaitic,  both  of  which, 
though  found  in  tbe  rtoith.  belong  in  charaacr  to  south  Arabia 
and  DO  doubt  owe  thor  origin  to  emigrants  bom  the  souih. 
Tbe  Thamudic  iikscriptioDs,  collected  by  Euting  (called  Frola- 
.Aiabian  by  Hal6vy),'  are  carelessly  scrawled  graffiti  very  like 
those  of  the  Sinai  peninsula.  Tbeir  date  is  imicertain,  b«t  tb^ 
caonoi  be  much  eariier  tbao  tbe  Safaitic.  which  resemble  ibeaa 
in  most  reelects.  Tbese  last  are  called  after  the  rrwuntainouE 
difirkt  ahcMit  30  m.  S.E.  of  Damascus.  Tbe  inscripuans  arc^ 
bi^Kwer.  ttMsd  not  in  Mount  $af&  itself  but  in  the  desert  of 
al-HarTah  to  the  west  and  south  and  in  the  fertile  [Jain  of 
ai-Ruhbah  to  the  cut.  They  were  first  dedpbered  by  UalcTA.* 
K^ose  w<Mfc  has  been  carried  on  ai>d  con^dvted  by  Liltmano.'* 
7b(^r  dale  is  again  uncertain,  since  graffiti  of  this  kir>d  gii^vcry- 
::w  :>cu  frwD  which  dates  can  be  deduced.  Uttmarm  thinks 
-JrAi  one  a:  his  inscriptions  refers  to  Trajan's  campaign  of  xj>.  106, 

*  '.   H.   McHtmaaa.   "  Beirr.  car  MinSisckai   Ep^nfifa^**  in 

'  >.  t.osi's  Satmd  Cilr  of  Ike  Eliu-pt^'u  (Loodoa.  1893I. 
'  Ktrtif  shnliqne  (l^o'll.' 

*^ta  Eii*if*rmmtd.Safi-ImMkr.  (Ltipt^.  tqoiV 
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and  that  they  all  belong  to  the  first  throe  centuries.  They  we 
found  together  with  the  earlier  Greek  tad  Latin  gr^ti  of  Rwian 
toldien  aud  with  later  Moslon  itmarks  in  Kufic.  Many  of  them 
aie  not  yet  publirfwd. 

BiBLiOGiUFiiv — ^The  best  introductioaa  are,  for  North  Semitic. 
Lidibarski's  Handbuch  d.  nordsemilischen  Epigrapkik  (Weimar, 
1898);  and  G.  A.  Cooke's  Text-book  af  Nortk-SemUic  Imcnpttoni 
(Oxford,  1903);  for  South  Semitic,  Hommel's  SOd-arabische  Chrestb- 
matkie  (MunWi.  1893);  Alphabets  and  facaimiles  in  Bereer,  Htstofre 
de  I'tcrUUTt,  2nd  ed.  (Paria,  1893).  The  pwtB  of  the  CorftLi  Itucr. 
San.  published  up  to  1910  are:  para  L,  torn.  1.,  and  torn,  ii-,  fascc. 
1-3,  1881-1908  (Phoenician);  pars  ii.,  torn,  i.,  1889-1902  (Aramaic 
with  Nabataean),  tom.  ii..  fasc.  i.,  1007  (Sinaitic);  pars  iv.,  torn  1., 
fascc.  I^,  1889-1908  (Himyaritic,  includmg  Minaean  and  Sabaean). 
In  all  these  parts  a  fu!!  bibdiognkfdiy  is  given.  For  Palmyrene  sec 
de  Vogue's  Syrie  CenUale  (Paris,  1868-1877).  Works  00  special 
departments  of  the  subject  have  already  been  mentioned  in  the 
notes.  (A.  Cv.) 

n.  Indian  Insceiptionb 
The  inscriptions  of  India  are  extremely  numerous,  and  are 
found,  on  stone  and  other  substances,  in  a  great  variety  of  circum- 
^^^  stances.  They  were  mostly  recorded  by  incision. 
^^U5^  But  we  have  a  few,  referable  to  the  2nd  or  3rd  century 
at  In-  B.C.,  which  were  written  with  ink  on  earthenware,  and 
aertpUona  some  Others,  of  later  times,  recorded  by  paint,-^one 
■^^V*"  on  a  rock,  lie  others  on  the  walls  of  Buddhist  cave- 
temples.  Those,  however,  were  exceptional  methods; 
and  equally  so  was  the  process  of  casting,  with  the  result  of  bring- 
ing the  letters  out  in  relief,  of  which  we  know  at  present  only  one 
instance, — the  SOhgaurS  plate,  mentioned  again  below.  The 
Mussulman  inscriptions  on  stone  were,  it  is  believed,  nearly 
always  carved  in  relief;  and  various  Hindu  inscripdons  were 
done  in  the  same  way  in  the  Mussulman  period;  but  only  one 
instance  of  a  stone  record  prepared  in  that  manner  can  as  yet  be 
cited  for  the  earlier  period;  it  is  an  inscriprion  on  the  pedestal 
of  an  image  of  Buddha,  of  the  Gupta  period,  found  in  excavations 
made  not  long  ago  at  S&math. 

Amongst  the  inscriptions  on  metal  there  is  one  that  stands  out 
by  itself,  in  respect  of  the  peculiarity  of  having  been  incised  on 
iron:  it  is  tfie  short  poem,  constituting  the  epitaph  of  the  Gupta 
king  Chandragupta  II.,  which  was  composed  in  or  about  a.d.  41 5, 
and  was  placed  on  record  on  the  iron  column,  measuring  33  ft. 
8  in.  in  height,  and  estimated  to  weigh  more  than  six  tons, 
which  stands  at  Meharaull  near  fielhi.  We  have  a  very  small 
number  of  short  Buddhist  votive  inscriptions  on  gold  and 
silver,  a  larger  number  of  records  of  various  kinds  on  brass, 
and  a  larger  number  still  on  bronze.  The  last-mentioned  consist 
chiefly  of  seals  and  stamps  for  making  seals.  And  one  of  these 
seal-stamps,  belonging  to  about  the  commencement  of  the 
Christian  era,  b  of  particular  interest  in  presenting  its  legend 
in  Greek  characters  as  well  as  in  the  two  Indian  alphabets 
which  were  then  in  use.  For  the  period,  indeed,  to  wiiich 
it  belongs,  there  is  nothing  peculiar  in  the  use  of  the  Greek 
characters;  those  characters  were  freely  used 
of  India  and  adjacent  territories,  sometimes  along  with  the 
native  characters,  sometimes  alone,  from  about  325  B.C.  to  the 
first  quarter  of  the  and  century  a.d.:  but  this  seal-stamp, 
and  the  coins  of  the  Kshaharata  king  Nahapana  (a.d.  78  to 
about  115),  furnish  the  only  citable  good  instances  of  the 
the  three  atphabets  all  together.  For  the  most  part,  however, 
the  known  inscriptions  on  metal  were  placed  on  sheets  of  copper, 
ranging  in  size  from  alwut  ai  in,  by  ij  in.  in  the  case  of  the 
SOhgaurii  plate  to  as  much  as  about  2  ft.  6  in.  square  in  t 
case  of  a  record  of  46  b,c.  obtained  at  SuC-Vihar  in  the  neighboi 
hood  of  BahSwalpdr  in  the  Punjab.  Some  of  these  records 
copper  were  commemorative  and  dedicatory,  and  were  deposited 
inside  the  erections — relic-mounds,  and,  in  the  case  of  the  Sufi- 
Vihar  plate,  a  tower — to  which  they  belonged.  The  usual 
copper  record,  however,  was  a  donative  charter,  in  fact  a  title- 
deed,  and  passed  as  soon  as  it  was  issued  into  private  personal 
custody;  and  many  of  the  known  records  of  this  class  have  come 
to  notice  through  being  produced  by  the  modem  possessors  of 
them  before  official  authorities,  in  the  expectation  of  establishing 
privileges  which  (it  15  hardly  necessary  to  say)  have  long  since 
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ceased  to  exist  through  the  lapse  of  time,  the  dyingout  of  famijtiea 
of  origiDal  hqlden,  rights  of  conquest,  and  the  maivy  changes  of 
government  that  have  taken  pUce:. but  others  have,  been  found 
buried  in  fields,  and  hidden  in  the  walls  and  foundations  of  build- 
ings. The  plates  on  which  these  inscriptions  were  .in<;ieed  vary 
greatly  in  the  number  of  the  leaves,  in  the  size  andahap^  of  them, 
and  in  the  arrangement  of  the  records  on  them;  partly,  of  course, 
according  to  the  lengths  of  individual  records,  but  also  according 
ta  particular  customs  and  fashions  prevalent-  in  different  part£  of 
the  country  and  in  diScient  periods  of  time.  In  sowe  case^.A 
single  plate  was  usedj  and  it  was  inscribed. sometimei,  on  only  one 
side  of  it,  sometimes  on  both.  More  often,  however,  more  plates 
than  one  were  used,  aJid  were  connected  together  by  solderpd 
ringsi  and  the  number  ranges  up  to  as  n^any  as  thirty-on^  in  th« 
case  of  a  charter  issued  by  the  Cb&!a  king  RIjEndra  CbOla  I. 
in  the  period  aj>.  ioii  to  1937.  It  was  cuatomary  that  such  of 
the  records  on  copper  as '  were  donative  chatters  should  he 
authenticated.  This  was  sometimes  done  by  inqisiog  on  the 
plates  what  purports  to  be  more  or  less  an  autograph  signature 
of  the  king  or  prince  from  whom  a  charter  emanated.  More 
usually,  however,  it  was  effected  by  attaching  a  copper  or  bronze 
reproduction  of  the  royal  seal  to  the  ring  or  to  oi;ie  of  the  rings 
on  which  the  plates  were  strung;  and  this  practice  has  given  us 
another  large  and  tiighiy  interesdng  series  of  Indian  seals,  some 
of  them  of  an  extremely  elaborate  nature.  In  this  class  of  records 
have  a  real  curiosity  in  a  charter  issued  in  A.D,  1273  by 
Ramachandra,  one  of  the  Yadava  kings  of  DSvagiri:  this 
record  is  on  three  plates,  each  measuring  about  1  ft.  3  in.  in  width 
by  I  ft.  8j  in.  in  height,  which  are  so,  massive  as  to  weigh  59  lb. 
a  oz.;  and  the  weight  of  the  ring  on  which  they  were  strung, 
and  of  an  image  of  Garuda  which  was  secured  to  it  by  another 
ring,  is  II  lb.  13  oz.;  thus,  the  total  weight  of  this  title-deed, 
which  conveyed  a  village  to  fifty-seven  Br^maqs,  is  no  less  than 
70  R).  14  oz.;  appreciably  more  than  half  a  hundredweight. 

Amongst  substances  other  than  metal  we  can  cite  only  one 
instance  in  which  crystal  was  used;  this  material  was  evidently 
found  too  hard  for  any  general  use  in  the  inscripUonal  line: 
the  solitary  instance  is  the  case  of  a  short  record  found  io  the 
tcmains  of  a  Buddhist  stQpa  or  relic-mound  .at  Bhaftipir^lu  in 
the  Kistna  district,  Madras.  In  various  parts  of  India  there  are 
found  in  large  members  small  tablets  of  clay  i^epared  from 
stamps,  somedmes  baked  into  terra-cotta,  somedmes  left  to 
harden  naturally.  Objects  of  this  plass  were  lu'gely  used  as 
votive  tablets,  especially  by  the  Buddhists;  and  their  tablets 
usually  present  the  so-called  Buddhist  formula  or  creed:  "Of 
those  condldons  which  spring  from  a  cause,  Tath&gata  (Buddha) 
has  declared  the  cause  and.  the  suppression  of  them;  it  is  of 
such  matters  that  he,  the  great  ascetic,  discourses'':  but  others, 
from  Sunet  in  the  Ludhiijia  district,  Punjab,  show  by  the 
legends  on  them  that  the  Satvas  and  Vaishoavas  also  habiuudly 
made  pious  offerings  of  tliis  kind  on  occasions  of  visiting  sacred 
places.  Recent  exploradons,  however,  in  the  G&rakbpui  and 
MueaSajpIir  districts  have  resulted  in  the  discovery,  in  this 
class  of  records,  of  great  numbers  of  clay  seals  bearing  various 
inscripdons,  which  had  been  attached  to  documents  sent, to  and 
fro  betwe»i  administrative  offices,  both  royal  and  municipal, 
between  religious  establishments,  gjid  between  private  indi- 
viduals: and  amongst  these  we  liave  seals  of  the  monastery  at 
KusinSra,  one  of  the  places  at  which  the  eight  original  pordons 
of  the  coiporeal  relics  of  Buddha  were  enshrined  in  relic-mounds, 
and  also  a  seal-stamp  used  for  making  seals  of  the  monastery  at 
Ve(hadlpa,  another  of  those  places.  And  from  Kathiawar  wc 
have  a  similar  seal-stamp  which  describes  itself  as  the  property 
"of  the  prince  and  commander-in-chief  PushyC^,  son  of  the 
illustrious  prince  Ahivarman,  whose  royal  pedigree  extends  back 
unbroken  to  Jayadratha."  Th««  are  no  indications  that  the 
use  of  brick  for  inscripdonal  purposes  was  ever  at  all  general  in 
India,  as  it  was  in  some  other  eastern  lands:  but  there  have 
been  found  in  the  GhazIpOr  district  numerous  brkks  bearing  the 
inscription  "the  glorious  Kumaragupta,"  with  reference  to 
either  the  first  or  the  second  Gupta  king  of  that  name,  of  the  5th 
century  A.p.;  in  the  GdrakhpOr  district  there  h^^  been  fouwl 
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brick  tablet*  bearing  Buddhist  texts,  one  of  wbt'ch  Is  a  version 
In  Sanskrit  of  a  short  sermon  preached  by  Buddha;  and  from 
the  JaunpOr  district  we  have  a  brick  tablet  bearing  an  inscription 
which  registers  a  mortgage,  made  in  a.d.  1117,  of  some  lands 
a  security  for  a  loan.  Inscribed  earthenware  relic-receptacles 
have  been  found  in  the  BhOpfil  state:  donative  earthenware  jars, 
bearing  inscriptions,  have  been  obutned  near  Chftrsadda  in  the 
North-Weit  Frontier  province:  and  from  Kftthi&wfir  we  have 
a  piece  of  earthenware,  apparently  a  fragment  of  a  huge  pot, 
bearing  an  Inscription  which  presents  a  date  in  A.D.  566-^7  and 
the  name  of    "the  glorious  GuhasCna,"  one  of  the  Maitraka 

Srincei  of  ValabhI.  For  the  great  bulk  of  the  Inscriptions, 
owever,  itone  was  used:  but  limitation  of  space  prevents  us 
from  entering  into  any  details  here,  and  only  permits  us  to  say 
that  in  this  class  the  records  are  found  all  over  India  on  rocks, 
on  isolated  monolith  columns  and  pillars,  of  which  some  were 
erected  simply  to  bear  the  records  that  were  published  on  them, 
others  were  placed  in  front  of  temples  as  flagsta&s  of  the  gods, 
and  others  were  set  up  as  pillars  of  victory  in  battle;  on  relic- 
receptacles  hidden  away  in  the  interiors  of  Buddhist  stQpas; 
on  external  structural  parts  of  stQpas;  on  facades,  walls,  and 
other  partfl  of  caves;  on  pedestals  and  other  parts  of  images 
and  statues,  sometimes  of  colossal  size;  on  moulds  for  making 
seals;  on  walls,  beams,  pillars,  pilasters,  and  other  parts  of 
temples;  and  on  specially  prepared  slabs  and  tablets,  sometimes 
built  into  the  walls  of  temples  and  other  erections,  sometimes 
set  up  inside  temples  or  in  the  courtyards  of  them,  or  in  con- 
spicuous places  in  village-sites  and  fields,  where  they  have 
occoiionally  in  the  course  of  time  become  buried. 

The  inscriptional  records  of  India  which  have  thus  come  down 
Hffig^^  to  us  do  not,  as  far  as  they  are  known  at  present, 
wky  U*  pretend  to  the  antiquity  of  the  Greek  inscriptions  of 
Imter^  the  Hellenic  world;  much  less  to  that  of  the  inscrip- 
ifsaa«M  tlons  of  Egypt  and  Assyria.  But  they  arc  no  less 
•JZ**^  Important;  since  we  are  dependent  on  them  for  almost 
all  our  knowledge  of  the  ancient  history  of  the  country. 

Tbe  primary  reason  tor  this  is  that  the  ancient  Hindus,  though 
by  no  means  altogether  destitute  of  the  historical  instinct,  were 
not  writers  of  historical  books.  In  some  of  the  PurSifas,  indeed, 
they  have  given  us  chapters  which  purport  to  present  the  succes- 
sion of  their  kings  from  the  commencement  of  the  present  age, 
the  Kaliyuga,  In  3101  B.C.:  but  the  chronological  details  of 
those  chapters  disclose  the  fault  of  treating  contemporaneous 
dynasties,  belonging  to  different  parts  of  India,  as  successive 
dynasties  ruling  over  one  and  the  same  territory;  with  the 
result  that  they  would  place  more  than  three  centuries  in  the 
future  from  the  present  time  the  great  Gupta  kings  who  reigned 
In  Northern  India  from  a.d.  330  to  about  530.  They  have  given 
us,  for  Kashmir  the  R^utaraiHgiitt,  the  first  eight  cantos  of 
which,  written  by  Kalhatia  in  a,d,  1148-4Q,  purport  to  present 
the  general  history  of  that  country,  with  occasional  items  relating 
to  India  itself,  from  3448  B.C.,  and  to  give  the  exact  length,  even 
to  months  and  days,  of  the  reign  of  each  king  of  Kashmir  from 
iiHi  B.C.:  but,  while  we  may  accept  Kolhatia  as  fairly  correct 
for  his  own  time  and  for  the  preceding  century  or  so,  an  examina- 
tion of  the  detttib  of  his  work  quickly  exposes  its  imaginative 
character  and  Its  unreliability  for  any  earlier  period:  notably, 
be  i^cea  towards  the  close  of  the  period  1448  to  iiSa  b.c.  the 
great  Maurya  king  ASfika.  whose  real  initial  date  was  364  B.C.; 
and  he  was  obliged  to  allot  to  one  king,  Rap3dit>-a  I.,  a  reign 
of  three  centuries  (a.o,  lai  to  ju,  as  placed  by  him)  simply 
in  oriler  to  saw  his  own  chronologj-.  They  have  given  us 
hbtoHcal  romances,  such  as  the  fT'irskitcMiirila  of  Bfiija,  written 
in  the  Jth  «ntur\-.  the  VikrnmdAkadfuicMarita  of  Bilhaga. 
written  aljout  the  beginning  of  the  uth  ccnturj-,  and  the  Tamil 
pwms,  the  K.i/<rrii/i,  the  K,tlilig.Ulu-Parovi.  and  the  Vitrama- 
<'*iV.ti»-l'W,  the  first  of  which  m.iy  be  of  somewhat  earlier  date 
than  Btua's  wwrk,  while  the  second  and  third  arc  of  much  the 
san»  time  »-ith  Bilhaija's:  but,  while  these  present  some 
rhiirming  rrwdJng  in  the  p<»etical  line,  with  much  of  interest,  and 
eettaftxiy  a  fair  amount  of  impoHant  matter,  they  gi\-e  us  no 
dates,  and  so  no  means  without  extraneous  help  oi  appl.ving  the 
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information  that  is  dedudble  from  them.  Again,  they  have 
given  us,  especially  in  Southern  India,  a  certain  amount  of 
historical  details  in  the  introductions  and  colophons  of  their 
literary  works;  and  here  they  have  often  furnished  dates  which 
give  a  practical  shape  to  their  statements:  but  we  quickly  find 
that  the  historical  matter  is  introduced  quite  inddentaUy,  to 
magnify  the  importance  of  the  authors  themselves  rather  than 
to  teach  us  anything  about  their  patrons,  and  is  not  handled 
with  any  particular  care  and  fulness;  and  it  would  be  but  a 
sketchy  and  imperfect  history,  and  one  relating  to  only  a  limited 
and  comparatively  late  period,  that  we  could  piece  together  even 
from  these  more  precise  sources.  The  andent  Hindus,  in  short, 
have  not  bequeathed  to  ns  anything  that  can  in  any  way  compare 
with  the  historical  writings  of  their  Greek  and  Roman  con- 
temporaries. They  have  not  even  given  us  anything  like  the 
Dtpavaihsa  of  Ceylon,  which,  while  it  contains  a  certain  amount 
of  fabulous  matter,  can  be  recognized  as  presenting  a  real  and 
reliable  historical  account  of  that  island,  taken  from  records 
written  up  during  the  progress  to  the  events  themselves,  from 
at  any  rate  the  time  of  A^ka  to  about  a.d.  350;  or  like  the 
Mahivatftsa,  which,  commenting  on  and  amplifying  the  details 
of  the  Dipavaihsa,  takes  up  a  similar  account  from  the  end  of  tbe 
period  covered  by  that  work.  Even  the  Greek  notices  oi  India, 
commencing  with  the  accounts  of  the  Asiatic  campaign  of 
Alexander  the  Great,  have  told  us  more  about  its  political  history 
and  geography  during  the  earlier  tiroes  than  have  the  Hindus 
themselves:  and  in  fact,  in  mentioning  Sandrokottos,  i.e. 
Chandragupta,  the  grandfather  of  A£5ka,  and  in  furnishing 
details  which  fix  bis  initial  date  dosely  about  320  B.C.,  the 
Greeks  gave  us  the  first  means  of  making  a  start  towards  arrang- 
ing the  chronology  of  India  on  accurate  lines.  It  is  in  these 
circumstances,  in  the  absence  of  any  indigenous  historical 
writings  of  a  plain,  straightforward,  and  authentic  nature,  that 
the  inscriptions  of  India  are  of  sudi  great  value.  They  are 
supplemented — and  to  an  important  extent  for  at  any  rate  the 
period  from  the  end  of  AS&ka's  reign  in  137  B.C.  to  the  com- 
mencement of  the  reign  of  Kamshka  in  58  B.C.,  and  again  from 
about  a  century  later  to  the  rise  of  the  Gupta  dynasty  in  aj).  330 
— by  the  numismatic  remains.  But  the  coins  of  India  present 
no  dates  until  nearly  the  end  of  the  and  century  aj).;  the  case 
of  Parthia,  which  has  yielded  dated  coins  from  only  38  B.C., 
illustrates  well  the  difficulty  of  arranging  undated  coins  in 
chronological  order  even  when  the  assistance  of  historical  books 
is  available;  and  what  we  may  deduce  from  the  coins  of  India 
is  still  to  be  put  into  a  final  shape  in  accordance  with  what  we 
can  determine  from  the  inscriptirais.  In  short,  the  inscriptions 
of  India  are  the  only  sure  grounds  of  historical  results  In  every 
line  of  research  connected  with  its  andent  past;  they  regulate 
everything  that  we  can  learn  from  coins,  architecture,  art, 
literature,  tradition,  or  any  other  source. 

That  is  one  reason  why  the  inscriptions  of  India  are  to  valu- 
able; they  fill  the  void  caused  by  the  absence  of  histtsical  boc^. 
Another  reason  is  found  in  the  great  number  of  them  and  the 
wide  area  that  is  covered  by  them.  They  come  from  all  parts  of 
the  country:  from  Sh£hbfizgarhl  in  the  north,  in  the  YQsufzai 
subdivision  of  the  Peshawar  district,  to  the  andent  Pft^^y^ 
territory  in  the  extreme  south  of  the  peninsula;  and  from 
Assam  in  the  east  to  RAthiltwSr  in  the  west.  For  the  time 
anterior  to  about  AJ>.  400.  we  already  have  available  inpuMished 
form,  more  or  less  complete,  the  contents  of  between  1100  and 
1 300  records,  large  and  small;  and  the  explorations  of  the 
Archaeological  Department  are  constantly  bringing  to  li^t, 
particularly  from  underground  sites,  more  materials  for  tbat 
period.  For  the  time  onwards  from  that  point,  we  have  simHariy 
available  the  contents  of  some  ro,ooo  or  11,000  records  of 
Southern  India,  and  of  at  any  rate  between  700  and  800  records  of 
Xorthem  India  where  racial  antagonism  came  more  into  play  aiKl 
worked  more  destruction  of  Hindu  remains  than  in  the  south. 

-Another  reason  is  found  in  the  fact  that  from  the  first  century 
B.C.  the  inscriptions  are  for  the  most  part  spedficaHy  dated: 
some  in  various  eras  the  nature  and  applicariu)  of  wliidi.aie  now 
thoroughly  well  nndei^tood,  often  with  also  a  mentioa  of  the 
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year  of  the  twdve-yeara  or  of  the  sixty-years  cyde  'of  the  planet 
Jupiter;  others  in  the  tegnal  years  of  kings  whose  periods  are 
DOW  wdl  fixed.  And,  in  addition  to  usually  stating  the  month 
and  the  day  along  with  the  year,  the  inscriptions  aometimcs  give, 
under  the  influence  of  Hindu  astrology,  otlier  details  so  exact  that 
we  can  determine,  even  to  the  actual  liour,  the  occurrence  of  the 
event  registeied  by  a  particular  record. 

A  final  Toaoa  is  found  in  the  precise  nature  of  the  inscriptions. 
A  cert^n  proportion  of  them  consists  of  plain  statements  of 
events.—redt^  of  the  pedigrees  and  adiievements  of  kings, 
records  of  the  carrying  out  of  pubhc  works,  epitaphs  of  kings, 
heroes,  and  saints,  compacts  of  political  aUiance,  and  so  on;  and 
aome  of  these  present,  in  fact,  short  historical  compositions 
which  iUustrate  well  what  the  andent  Hindus  might  have  done 
ii  they  had  felt  any  special  call  to  write  plain  and  veracious 
chronicles  on  matter-of-fact  lines.  But  ws  ate  indebted  for  the 
great  bulk  of  the  inscriptions,  not  to  any  historical  instinct,  but 
to  the  religious  side  of  the  Hindu  character,  and  to  the  constant 
desire  of  the  Hindus  to  make  donations  on  every  posubLe  occasion. 
The  inscriptions  devoted  simply  to  the  propagation  of  morahty 
and  religion  are  not  very  numerous:  the  most  notable  ones  in 
this  class  are  the  edkts  of  A^ka,  irtiich  we  shall  notke  again 
farther  on.  The  general  object  of  the  inscriptions  was  to  register 
gifts,  and  endowments,  made  sometimes  to  private  individuals, 
but  more  usually  to  gods,  to  priests  on  beh^  of  temples  and 
charitable  institaUons,  and  to  religious  commuoitiea.  And,  as 
the  result  of- this,  in  the  vast  majority  of  the  inscriptional  remains 
we  have  a  mass  of  title-deeds  of  real  pgroperty,  and  of  certificates 
of  the  right  to  duties,  taxes,  fees,  perquiut^,  tjid  other  [^ivileges. 
Now,  the  essential  part  of  the  records  was  of  course  the  speci- 
fication of  the  details  of  the  donor,  of  the  donee,  and  of  the 
donation.  And  we  have  to  beacin  mind  that  not  only  are  the 
donative  reootds  by  fax  the  moet  abundant  of  all,  but  also,  among 
them,  by  far  the  most  numerous  ate  those  which  we  may  caU  the 
records  of  royal  donations;  by  which  we  mean  grants  that  were 
made  either  by  the  kings  themselves,  or  by  the  great  feudatory 
nobles,  or  by  provincial  governors  and  other  high  ofQciaJs-  who 
had  the  ro^  authority  to  aUenate  state  lands  and  to  assign 
allot ments  from  the  state  revenues:  also,  that  many  of  them 
registei,  not  simply  the  (pf  t  of  small  holdings,  but  grants  of  entire 
villages,  and  large  and  permanent  asagnmenta  from  the  public 
Fevemies.  It  is  to  these  facts  that  we  are  indebted  for  the  great 
value  of  the  records  from  the  historical  poiAt  of  view.  The 
doDoi^f  state. lands  or  of  an  assigomrait  from  the  public  revenues 
must  show  his  authority  for  his  acts.  A  provindal  governor  or 
other  Mgh  official  must  specify  his  own  rank  and  temtorial  juris- 
diction, and  name  the  kii^  under-whom. he  holds  of&ce.  A  great 
feudatory  noble  will  often  give  a  similar  reference  to  his  para- 
mount sovoreign,  in  addition  to  making  his  own  position  clear. 
And  it  i&.neither  incoisistent  with  tlie  dignity  of  a  king,  itor 
unusual,  for  sbmsthing  to  be  stated  about  his  pedignee  in  cl»rterE 
and  patents  bsued  by  him  or  iH'  bis  name.  The  records  give 
from  very  early  times  a  ccxtsin  amount  ot  geocalogicaJ,'  ioformar 
tiaa.  Mora  and  more  information  of  that  kind  was  added  as 
tiihe  went  on.  The  redtal  of  events  was  introduced,  to  m^inify 
the  glocy  and  importance  of  the  donors,  and  sometimes  to  c<Hit- 
memorote  the  achievements  of  redpicuts.  And  it  was  thus,  not 
"with  the  express  object  of  recording  histoiy,  but  in-  order  to 
intensify  the  importance  of  everything  connected  with  retigion 
and  to  secure  grantees  in  the  possession  of  properties  cmveyed 
tO'them,  that  there  was  giadually  accumulated  almost  the  whole 
of  thegrcat  mass  of  inscriptional  records  upon  wUdi  we  .are  aj 
dependent  for  our  knowledge  of  die  ancient  history  erf  India  in  all 
its  branches. 

Coming  oow  to  a  survey  of  the  inscirptioas  themselves,  we  most 
premise  that  India  is  divided,  from  the  historical  point  of  view, 
tliQugh  not  BO  markedly  in  some  other  respects,  into 
tbtt^"  *"°  well-d^ned  parts,  Northern,  and  Southern.  A 
acT^tUun.  clashed  iuune  of  Northern  I'ndia  is  ArySvarta,  "the 
kbode  of  the  Aryas,  the  excellent  or  noble  people," 
.  Another  name,  which  figures  both  in  literature  and  in  the  inscrip- 
tions, is  UttarSpatha, "  the  path  of  the  north,  the  Docthem  toad." 
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And,  as  a  classical  name  of  Southern  India  answering  to  that 
we  have  Dakshinipatha,  "  the  path  of  the  south,  the  southern 
road,"  from  the  first  component  of  which  name  comes  our 
modem  tcnn  Deccau,  Dekkaa,  or  Dekbaa.  Sanskrit  literature 
names  as  the  dividing-Une  between  Aryivarta  or  the  Uttaifi^ 
patfaa  and  the  Dakshi^fipatha,  i^.  between  Northern  and 
Southern  India,  sometimes  the  Vindbya^  mountains,  sometimes 
the  river  Nerbudda  (Narmadi,  Narbadfi)  which,  flowing  close 
along  the  south  of  the  Vindhya  range,  empties  itself  into  the 
gulf  of  Cambay  near  Broach,  in  Gujar£t,  Bombay.  The  rivet 
seems,  or  the  whole,  to  furnish  the  better  dividing-line  of  the 
two.  But  it  does  not  reach,  any  more  than  the  range  exactly 
extends,  right  across  India  from  sea  to  sea.  And,  to  complete 
the  t£viding-liiK  beyond  the  sources  of  the  NarbadS,  which 
ore  in  the  M&ikal  range  and  close  to  the  Amarkaotak 
bill  in  the  RewEl  Sute,  BaghcUchaod,  we  have  to  follow 
some  such  course  as  first  the  Manifirl  river,  from  its  sources, 
which  are  in  that  same  neighbourhood  but  on  the  south  of  the 
M&ikal  range,  to  the  point  where,  after  it  has  joined  the  Seonfttb, 
the  united  rivers  flow  into  the  Mah&nad!,  near  Seori-NSr&yan  in 
the  BilAspOr  district,  Cratxal  Provinces,  and  then  the  MahSnadi 
itself,  which  fiows  into  the  bay  of  Bengal  near  Cuttack  in  Oriasa. 
Even  so,  however,  we  have  only  a  somewhat  rough  dividing-line 
between  the  historical  Northern  and  Southern  India;  and  the 
distinction  must  not  be'  imderstood  too  strictly  in  coimeuon 
with  the  territories  lying  close  on  the  north  and  the  south  of  the 
line  sketched  above.  In  Western  India,  K&thi&wftr  and  all  the 
portions  of  Gujar&t  above  Broach  lie  to  the  aorth  oi  the  Narbadft; 
but  fiom  the  palaeographic  point  of  view,  if-  iK>t  so  much  from 
the  historical,  they  belong  essentially  to  Southern  India.  Our 
modem  Central  India  lies  entirdy  in  Northern  India,  but  has 
various  palaeographic  comuodons  with  Southern  India.  Our 
Central  Provinoes  extend  in  the  Saugai  district  into  Northern 
India;  and  that  portion  of  them  preaents  in  andent  times  both 
northern  and  southern  characteristics.  Eastern  India  may  be 
defined  as  consisting  erf.  Bengal,  with  Oijaaa-aad  Assam:  it 
belongs  to  Northern  India. 

The  inscriptional  remains  of  India,  as  known  at  piesent, 
practically  begin  with  the  recordsof  A£oka,  the  ^reat  Mauryakiog 
of  Northern  India, — grandson  of  that  king  Chandragupta  whose 
name  mis  written  by  the  (keeks  as  Sandrokottosj—who  reipied 
364  to  32}  B.C,  The  state  o{  the  alphabets,  indeed,in  the  time  of 
A^ka  tenders  it  certain  that  the  art  of  writing  must  have  been 
practised  in  India  for  a  long  while  before  hi&  peaod;.tiad  it  gives 
us  eveiy  reason  to  hope  tjiat  systematic  exploiatittn,  ospeclally  of 
buried  sites,  will  eventually  result  in  the  discoveiy  of  records 
framed  by  some  of  his  predecessors  or  by  their  subjects.  But 
those  discoveries  have  still  to  be  made;  and  matters  stand  just 
sow  as  follows.  From  before  the  time  of  AS5ka  we  have  an 
inscription  on  a  relic- vase  from  a  stdpa  or  reJic.^mound  at  Piprahwa 
in  the  north-east  cotnei  of  the  BastI  district,  United  Pioyinces, 
which  preserves  the  memory  of  the.. slaughtered  kinsmen  of 
Buddha,  the  Sikyas  of  Kapilavastu  according  to  the  subsequent 
traditional'  nomenclature.  We  may  perhaps  place  before  his 
time  the  record  on  the' SCibgaurt  [dsbe,  fromt  Xhe.  GSrakhpOr 
district,  United  Provinces,  which  notifies  the  estabiishment  of 
two  public  storehouses  at  a  junction  of  three  great  highways  of 
vehicular  traffic  to  meet  any  emo-gent  needs  of:  persons  using 
these  roads.  And  we  may  possibly  decide  hereafter  to  refer  to  the 
same  pieriod  a  few  other  records  which  are  not  at  present  regarded 
as  beiilgquite  so'catly.  But,  practically,  the  known  f  ascriptions 
of  India  begin  with  the  records  of  that  king  who  calls  himself  in 
them  "  the  king  DCvanampiya-Piyadassi,  the  Beloved  of  the 
Gods,  H«  of  Gradous  Mien,"  but  who  is  best  known  as  Aif&a  by 
the  name  given  to  him  in  the  literatare  of  India  and  Ceylon  and  in 
an  inscription  of  A.D.  150  at  Jun9gadh  (Junagarh)  in  KathifLwfir. 
From  his  time  onwards  we  have  records  from  iiX  partE  in  con- 
stantly'increasing  numbers,,  particularly  during  the  eather 
periods,  from  cavea,  xock-CUt  .temples,  atid  Buddhi&t  stfipas. 
Many  rf  them,  however,  are  Of  only  a  dedicatory  nature,  and, 
valuable  as  they  ate  for  purposes  of  religion,  geography,  and  other 
miscellaneous  lines  of  r^earch,  ane.  not  very—helpful'  in 
zochyClOOg 
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hiltorical  line.  We  Are  interested  here  chiefly  in  the  historical 
records;  and  we  can  notice  only  the  most  prominent  ones  even 
among  them. 

Of  this  king  ASfilui  we  have  now  thirty-five  difierent  records, 
some  of  them  in  various  recensions.  Amongst  them,  the  most 
famous  ones  are  the  seven  pillar-edicts  and  the  fourteen  rock- 
edicts,  found  in  various  versions,  and  in  a  more  or  less  complete 
State,  at  different  places  from  Sh&hbAzgarbl  in  the  YOsufzai 
country  In  the  extreme  north-west,  to  Radhia,  Mathia,  and 
RlmpOrwa  in  the  ChampAran  district,  Bengal,  at  Dhauli  in  the 
Cuttack  district  of  Orissa,  at  Jaugada  in  the  Gafijim  district, 
Madras,  at  GirnSr  (JunSga^h)  in  KifhiAwOr,  and  even  at  SopSra 
in  the  fhapa  district,  Bombay.  These  edicts  wete  thus  published 
ia  cons[»citous  positions  in  or  near  towns,  or  dose  to  highways 
frequented  by  travellers  and  traders,  or  in  the  neighbourhood 
of  sacred  places  visited  by  pilgrims,  so  that  they  might  be  freely 
seen  and  perused.  And  the  object  of  them  was  to  proclaim  the 
firm  determination  of  A£3ka  to  govern  his  realm  righteously  and 
kindly  in  accordance  with  the  duty  of  pious  kings,  and  with 
considerateness  for  even  religious  beliefs  other  than  tbe  Br&hmaoi- 
cal  faith  Which  he  himself  at  first  professed,  and  to  acquaint  his 
subjects  with  certain  measures  that  he  had  taken  to  that  end, 
and  to  explain  to  them  how  they  might  co-operate  with  bim  in 
his  objects.  But,  in  addition  to  mentioning  certain  contem- 
poraneous foreign  kings,  Antiochua  II.  (Thoos)  of  Syria,  Ptolemy 
Ptiiladelphus  of  Egypt,  Antigonus  Gonatas  of  Macedonia, 
Magas  of  Cyrene,  and  Alexander  II.  of  Epirus,  they  yield  items 
of  internal  history,  in  detailing  some  of  AiOka's  administrative 
arrangements;  In  locating  the  capital  of  his  empire  at  Pataliputra 
(Patna),  and  seats  of  viceroys  at  UjjCni  (Ujjain)  and  TakhasilS 
(TaxUa);  in  giving  the  names  vf  some  of  tbe  leading  peoples 
of  India,  particularly  the  ChOJas,  the  P^D^yaa,  and  the  Andhras; 
and  In  receding  the  memorable  conquest  of  the  KaliAga  country, 
the  attendant  miseries  of  which  first  directed  the  thoughts  of  the 
king  to  religion  and  to  bolidtude  for  the  welfare  of  all  his  subjects. 
Another  noteworthy  record  of  AAaka  is  that  notification,  contain- 
ing his  Last  Edict,  his  dying  speech,  issued  by  local  officials  just 
after  his  death,  which  is  extant  in  various  recensions  at  Sahasrtm, 
RQpnfltta,  and  Bair&t  In  Morthem  India,  and  at  Brahmagiri, 
SiddSpura,  and  Jattnga-Rlmeivara  in  Mysore.  Some  three 
years  before  the  end  of  his  long  reign  of  tbirty-sevwi  years, 
AiOka  became  a  convert  to  Buddhism,  and  was  admitted  as  an 
UpOsaka  or  lay- worshipper.  Eventually,  he  formally  joined 
the  Buddhist  order;  and,  following  a  not  infrequent  custom 
of  ancient  Indian  kings,  he  abdicated,  took  the  vows  of  a  monk, 
and  withdrew  to  spend  hts  remaining  days  in  religious  retire- 
ment in  a  cave~dwelling  on  Suvamagiri  (SOngTr),  one  of  the 
faitla  surrounding  the  ancient  city  of  Girivraja,  betowRfljagriha 
(R&jglr),  in  the  Patna  district  in  BehSr.  And  there,  about  a 
year  later,  in  his  last  moments,  he  delivered  the  address  incorpor- 
ated In  this  notification,  proclaiming  as  the  only  true  religion  that 
which  had  been  promulgated  by  Buddha,  and  expanding  the 
topic  of  the  last  words  of  that  great  teacher:  "Work  out  your 
salvation  by  diligence! "  This  record,  it  may  be  added,  is  also 
of  interest  because,  whereas  such  of  the  other  known  records  of 
AScka  as  are  dated  at  all  are  dated  according  to  the  number  of 
years  elapsed  after  his  anointment  to  the  sovereignty,  it  is  dated 
3S6  years  after  the  death  of  Buddha,  which  event  took  place  in 
483  B.C. 

For  the  two  centuries  or  nearly  so  next  after  the  end  of  the 
reign  of  A£aka,  we  have  chiefly  a  large  number  of  short  inscrip- 
tions which  are  of  much  value  in  miscellaneous  lines  of  research — 
palaeography,  geography,  religion,  and  so  on.  But  historical 
records  are  by  no  means  wanting;  and  we  may  mmtion  in 
particular  the  foUowing.  From  the  caves  in  the  NSgKrjunI 
Hills  in  the  Gaya  district,  Bengal,  we  have  (along  with  three 
of  the  inscriptions  of  ASAka  himself)  three  records  of  a  king 
Daiaratha  who,  according  to  the  FMAtiH-/'Hraiia,  was  a  grandson 
of  AAaktk.  From  the  stQpa  at  Bharaut  in  the  NagOd  state, 
Central  India,  we  have  a  record  which  proves  the  existence  of 
the  dynasty  of  the  Suflga  kings,  for  whom  the  Pwdnas,  placing 
them  next  after  the  ttne  of  Chandragupta  and  Aifika,  indicate 
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the  period  183  to  71  b.c.  Two  of  the  records  from  tbe  stOpa  at 
BhaKiprOlu  in  the  Kistna  district,  Madras,  give  us  a  king  of 
those  parts,  reigning  about  200  B.C.,  whose  name  ^ipeara  both 
as  Kubiraka  and  as  £hubiraka.  From  B&nagar  in  the  Gwalioc 
state  we  have  an  inscription,  referable  to  the  period  175  to  135 
B.C.,  which  mentions  a  king  of  Centrai  India,  by  name  BliAgab> 
hadra,  and  also  mentions,  as  his  contemporary,  one  of  the  Greek 
kings  of  the  Punjab,  Antalkidas,  whose  name  is  familiar  from 
his  coins  in  the  form  Antialkidas.  From  the  Hithignrnphft 
cave  near  Cuttack,  in  Orissa,  we  have  a  record,  to  be  placed 
about  140  B.C.,  of  king  KharavCla,  a  member  of  a  dynasty  which 
reigned  in  that  part  of  India.  From  a  cave  at  Pabh5sa  in  the 
Allah&bid  district,  United  Provinces,  we  have  two  records 
iriiich  make  known  to  us  a  short  succession  of  kings  of  Adhi- 
chatrl,  otherwise  known  as  Ahichchhattta.  From  a  cave 
at  the  N3n3ghat  Pass  in  the  Poena  district,  Bombay,  we  have 
a  record  of  queen  Nsyanika,  wife  of  one  of  the  great  S&tavibana- 
Sitakartii  kings  of  the  Deccan.  And  &om  the  stfipa  No.  i  at 
Saachi  in  the  BhOpal  state.  Central  India,  we  bave  a  record 
of  a  king  Sri-Sltakax^,  faeloi^ging  to  perli^>s  another  branch 
of  the  same  great  stock. 

The  historical  records  become  more  numerous  from  the  time 
of  the  Kushan  king  Ka^ishka  or  Eaoishka,  who  began  to 
reign  in  58  B.C.,  and  founded  the  so-called  Viluama  eca,  the 
great  historical  era  of  Northern  India,  beginning  in  th^  year.  1 
For  the  period  of  him  and  iiis  immediate  successors,  Visishka, 
Huvishka  and  VSsudSva,  we  have  bow  iMtween  seventy  and 
eighty  inscriptions,  ranging  from  54  b.c.  to  a.d.  4a,  and  disclosing 
a  sway  which  readied  at  its  height  from  Bengal  to  Kabul;  we 
are  indebted  for  some  of  these  to  the  Buddhists,  in  coDnexion 
with  whose  faith  the  memory  of  KaQishka  was  preserved  by 
tradition,  but  for  most  of  them  to  the  Jains,  who  .seem  to  have 
been  at  that  time  the  more  numerous  sect  in  the  central  part  of 
his  dominions. 

The  dynasty  of  Kaiji^ka  was  succeeded  by  another  foreign 
roler,  GondophemSs,  pc^ulariy  known  as  Gondophares,  whose 
coins  indicate  that,  in  addition  to  a  large  part  of  north-western 
India  and  Sind,  his  dominiotts  included  Kkbul,  Kandahar,  and 
S£istan.  This  king  is  w^  Imown  to  Christian  tradition,  in  con- 
nexiou  with  the  mission  of  St  Thomas  the  Apostle  to  the  East. 
And  the  tradition  is  substantially  supported  by  an  inscription 
from  Takht-i-Bahal  in  tlie  YOsufsai  country  on  the  north-west 
frontier,  which,  like  some  of  his  coins,  mentions  him  asGuduphara 
or  Gunduphara,  and  proves  that  he  was  reigning  there  in  aj>.  47. 

GondophemCs  was  followed  by  the  Kadphisb  kings,  belongLog 
to  another  branch  of  tbe  Kushan  tribe,  wbo  perhaps  extended 
their  sway  farther  into  India,  as  far  at  least  as  Mathurft  (Muttra), 
and  reigned  for  about  three-quarters  of  a  century.  For  tbeir 
period,  and  in  fact  for  tlie  whole  time  to  the  rise  of  the  Guptas 
in  A.D.  320  we  have  as  yet  but  scanty  help  from  the  inscriptions 
in  respect  of  the  p^tical  history  of  Northern  India:  we  are 
mostly  dependent  on  the  coins,  which  tend  to  indicate  that  that 
part  of  India  waa  then  broken  up  into  a  number  of  small  sove- 
reignties and  tribal  governments.  An  inscription,  however, 
from  Panjtar  in  tbe  Yllsufeai  territory  mentions,  without  giving 
his  name,  a  Kushan  king  whose  dominion  included  that  territory 
in  A.n.  66.  And  an  inscription  of  aji.  343  from  MathuiA  has 
been  understood  to  indicate  that  some  descendant  of  the  same 
stock  was  then  reigning  there.  The  inscriptional  records  for 
that  period  bdong  chiefly  to  Southern  India. 

Meanwhile,  however,  in  the  south-west  comer  of  Northern 
India,  namely  in  Kafhiawar,  there  arose  another  foreign  king, 
apparently  of  Parthian  extraction,  by  name  Nahnpana,  described 
in  his  records,  whether  by  a  family  name  or  by  a  tribal  appella- 
tion,  as  a  Chhaharata  or  Kshaharata,  in  whom  we  have  the 

'  It  may  be  remarked  that  there  are  about  twelve  different  views 
re^rdin^  the  date  of  Kaijishka  and  the  origin  of  the  VJkraina  era. 
Some  writers  htdd  that  Kaoishka  beean  to  reign  in  a.d.  78:  one 
writer  would  place  his  initial  date  about  a.d.  133;  others  would 
place  it  in  A.D.  278.  The  view  maintained  by  tbe  present  writer 
was  held  at  one  time  by  Sir  A.  Cunningham;  and,  as  some  others 
have  already  begun  to  recognice,  evidence  is  now  steadily  accnmula- 
ting  in  support  ol  the  correctaeu  of  it 
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founder  of  the  so-called  5ak&  era,  the  principal  era  of  Southern 
India,  beginning  In  a.o.  78:  in  respect  of  him  we  learn  from  the 
Feripius  of  the  Erythraean. Sea  \haX  he  was  idgning  between  a.d. 
So  and  89,  &nd  from  inBcriptionB  that  be  was  still  reigning  in 
A.D.  I30  and  124:  at  the  latter  time,  his  dominions  included 
NSaik  and  other  territories  on  the  south  of  the  NarbadS;  and  the 
Periplus  names  as  hia  capital  a  town  which  it  caJJs  Miaoagar, 
and  which  Ptolemy  would  locate  in  sucfa  a  manna  as  to  soggeat 
that  it  may  be  identified  with  the  modem  Dflhad  in  the  Paflch 
MahSls  district  of  GujarSt,  Bombay.  iN'ahapSna  was  over- 
throwDf  aiKl  his  family  was  entirely  wiped  out,  soon  after  a.d. 
135,  by  the  ptat  Sltftvahana  king  Gautamlpntra-SiI'Sfitakarni, 
who  thereby  recovered  the  territories  on  the  south  of  the  Nar- 
badfl.  On  the  north  of  that  river,  howevei',  he  was  (allowed 
by  a  line  of  lungs  founded  by  his  viceroy  Chashtazia,  son  of 
Ghsamotika,  to  whom  Ptoluny,  mentioning  him  as  TiostanCa, 
assigns  Ujjain  as  his  capital:  these  names,  again,  show  a  foreign 
origin;  but,  from  the  time  of  his  son  JayadSman,  the  descend- 
ants of  Chasbtana  became  Hiaduized,  and  mostly  bore  puiely 
Indian  at^ieflationa.  The  coins  sbow  that  the  descendants  of 
Chashfana  ruled  till  about  A.D.  388,  when  they  were  overthrown 
by  the  great  Gupta  dynasty  of  Northetn  IncUa.  Only  a  few  of 
.their  inscriptional  records  have  been  discovered:  but  amongst 
them  a.  very  noteworthy  one' is  the  Junflga^fa  (Junagarh)  in- 
scription of  Chashtana's  grandson,  RudradUnan,  bearing  a  date 
in  A.D.  156;  it  is  lemarkable  as  being  the  earliest  known  long 
inscription  written  entirely  in  Sanskrit. 

From  Southecn  India  we  have,  at  Nfi^,  iascriptionB  of  the 
'SStavKhana  king  GautanflpUtra-Stl-SfttakaiQi,  mentioned  juat 
above,  and  of  his  son  Vflsisthlputra-Srt-Pujumayi,  and  of  another 
king  of  that  line  named  Gautamlputra-SrI-YajOa-S&takarni; 
and  other  records  of  the  lost-mentioned  king  come  from  Kaoheri 
near  Bombay,  and  from  the  Kistna  district^  Madras,  and  testify 
to  the  wide  extent  of  the  domiilions  of  the  line  to  irfiich  he  be- 
. longed.  The  records  of  this  king  carry  us  on  to  the  opening  years 
of  the  3rd  century,  soon  aftei  which  time,  in  those  parts  at  any 
rate,  the  power  ot  the  SStav^tana  kings  came  to  an  end.  And 
we  have  next,  also  from  NSsik,  an  inscription  of  an  AbUra  king 
lumed  ISvarasftn^  son  of  Sivadatta;  in  this  last-mentioned 
person  we  pax>bably  have  the  founder  of  the  so-called  Ealachuri 
or  ChCdl  era,  beginning  in  a.d.  348  or  949,  which  we  trace  in 
Western  India  for  some  centuries  before  the  time  when  it  was 
transferred  to,  or  revived  in,  Central  India,  and  was  invested 
with  its  later  appelladotnc  we  trace  it  notably  in  the  records  of  a 
line  of  kings  who  called  themselves  TraikQ(akas,  apparently  from 
'  Trikata  as  the  ancient  name  of  the  great  mountain  Hai^chan- 
dragaij  in  the  Western  Ghauts,  in  the  Ahmadnagar  district. 

We  can,  of  course,  mention  in  this  account  only  the  most 
prominent  of  the  inscriptional  records.  Keq>ing  for  the  present 
to  Southern  India,  we  have  from  Banawflsi  in  the  North  Kanara 
district,  Bombay,  and  from  Ma}avalli  in  the  Shimoga  district, 
Mysore,  two  inscriptions  of  a  king  Hftrit  putra-Satakar^  of  the 
Vi^ukadda-Chutu  family,  rcigm'ng  at  VaijayanU,  i.e.  Banawflst, 
which  dispose  the  existence  there  of  another  br«nch|  apparently 
kaows  as  the  Chutu  family  and  having  its  origin  at  a  place 
named  VishQugarta,  of  the  great  stock  to  which  the  Sitav&hana- 
Sfttakarvis  belonged.  And  another  MaJavaUl  inscription, -of  a 
king  SivarSkandavarman,  shows  that  the  Satakarpis  of  that 
locality  were  followed  by  a  line  of  kings  known  as  the  Kadambas, 
who  leFt  desofendants  who  continued  to  rule  until  about  a.d.  650. 
From  the  other  side  of  Southern  India,  an  inscription  from  the 
atapa  at  Jaggayyapeta  in  the  Kistaa  district.  Madias,  referable 
to  the  3rd  oentury  aj>.,  gives  us  a  king  MO^har^tra-Srl-Vira- 
Puniahadatu,  of  the  race  of  Ikahv&ku.  And  some  PrUrit 
copperplate  inscriptions  from  the  same  district,  referable  to  the 
4th  century,  disdose  a  line  of  Pallava  kings  at  KSftchI,  the 
modem  Conjeeveram  near  Madras,  whose  descendants,  from 
about  AJ>.  550,  are  well  known  from  the  later  records. 

Reverting  to  Northern  India,  we  have  from  the  extreme 
north-west  a  few  inscriptions  dated  in  the  era  of  58  B.c,  which 
carry  us  on  to  a.d.  $i3.  The  tale  is  then  taken  up  chiefly  by  the 
records  of  the  great  Gupta  kings  of  P&taliputra,  i.e.  Patna,  who 


rose  to  power  In  a.d,  320,  and  gradually  extended  their  sway  until 
it  assumed  dimensions  almost  commensurate  with  those  of 
A£aka  and  Kapishka;  the  records  of  this  series  are  somewhat 
numerous;  and  a  very  noteworthy  one  amongst  them  is  the 
inscription  of  Samudragnpta,  mdsed  at  some  time  about  a.d. 
375  on  one  of  the  pillais  of  A^ka  now  standing  at  AllahSb3d, 
which  gives  us  a  wide  insight  into  the  political  divisions,  with 
their  contemporaneous  rulers,  of  both  Northern  and  Southern 
India:  it  is  also  interesting  because  it,  or  another  record  of  the 
same  king  at  Erap  in  the  Saugar  district.  Central  Provinces,  marks 
the  commencement  of  the  habitual  use  of  Sanskrit  for  inscrip- 
tional purpoKS.  The  inscriptions  of  the  Gupta  series  run  on  to 
about  A.D.  S30.  But  the  power  of  the  d3ma8ty  had  by  that  time 
become  much  curtaOed;  largely  owing  to  an  irruption  of  the 
HuQs  under  TgramSpa  and  Mibirakula,  who  establisfaed  them- 
selves at  SiSlkdti  the  ancient  Sfikala,  in  the  Punjab.  We  have 
inBcripUonai  leccvds  of  these  two  persons,  not  only  from  Euia.  in 
the  Salt  Range,  not  very  far  from  Siftlkoft  hut  also  from  ftrao 
and  from  Gw&lior,  And  next  after  these  we  have  inscriptions 
from  Mandasdr  in  M&lwa,  notably  on  two  great  moooLith  pillars 
of  victoiy,  of  a  king  Vish^uvardhana-Yai&dharman,  which  show 
that  he  overthrew  Mihirakula  shortly  before  a.d.  533,  and, 
describing  him  as  subjugating  territories  to  which  not  even 
the  Guptas  and  the  HOps  had  been  able  to  penetrate,  indicate 
that  he  in  his  tum  established  for  a  while  another  great  para- 
mount sovereignty  In  Northern  India. 

We  have  thus  brou^t  our  survey  of  the  Inscriptions  of  India 
down  to  the  6th  century  A.i>.  There  then  arose  various  dynasties 
in  difierent  parts  of  the  country:  in  Northern  India,  in  Kathi- 
&wSr,  the  Maittakas  of  Valabhl;  at  Kanauj,  the  Maukhaiis, 
who,  -after  no  great  lapse  of  time,  were  followed  by  the  line  to 
which  belonged  the  great  Harshavardbaoa,  "  the  warlike  lord 
(as  the  aouthem  records  style,  him)  of  all  the  region  of  the 
north;"  and,  in  Beh&r,  another  line  of  Guptas,  usually  Iejiowh 
as  the  Guptas  of  Magadha:  in  Southern  India,  the  Chalukyas, 
wh(^  holding  about  a.d,  625  the  whole  northern  part  of  Southern 
India  from  sea  to  sea,  then  split  up  into. two  branches,  the 
Western  Chalukyas  of  Badfimi  in  the  Bijspar  district,  Bombay, 
and  the  Eastern  Chalukyas  of  Vefl^  in  the  God&varl  district, 
Madras;  and,  below  them,  the  successors  of  the  original  Pallavas 
of  KifichI  (Conjeeveram).  These  all  had  their  time,  and  paued 
away.  And  they  and  their  successors  have  left  us  so  great  a 
wealth  of  inscription^  records  that  no  further  detailed  account 
can  be  attempted  within  the  limits  available  here.  We  must 
pass  on  to.  a  few  brief  remarks  about  the  language  of  the  records 
and  the  characters  in  which  they  were  written. 

The  inscriptions  of  A£5ka  present  two  alphabeti,  which  differ 
radically  and  widely;  one  of  them  is-  known  as  the  Brahmi;  the 
other,  u  the  ICharSahthi  or  KbarOehtri.  For  the  decipher-  .fcjL^ 
ment  of  the  Brabmi  alphabet  we  are  indebted  to  James  22"" 
Prinsep,  who  determined  tke  value  of  practically  all  the 
letteia  between  1834  and  1837.  The  decipherment  of  the  Kharoshthi 
alphabet  was  a  more  difficult  and  a  longer  task;  it  was  virtually 
fiaiahed,  some  twenty  yeaia  later,  by  the  united  efforts  of  C.  Masson, 
""  Laasen,  H.  H.  WilsOT,  E.  *'  ■  -  •  -  ■■--'■ 
.  'son;  but  there  are  Btill  a  fe 
of  which  finality  has  not  been  attained. 

The  KharOshthi  script  was  written  from  right  to  left,  and  is  un- 
deniably of  Semitic  origin;  and  the  theory  about  it,  baaed  on  the 
known  fact  that  the  valley  of  the  Indus  was  a  Persian  satrapy  in  the 
time  of  Darius  (531-485  B.C.),  is  that  the  Aramaic  script  was  then 
introduced  into  that  territory,  and  that  the  KharOshthi  is  an  adapta- 
tion of  it.  Except  in  a  few  intrusive  cases,  the  use  01  the  KharOshthi 
in  India  was  limited  to  the  valley  of  the  Indus,  and  to  the  Punjab  as 
defined  onthe  south  by  the  territory  watered  by  the  BiAs  (Beas)  and 
the  Satlaj  (Sutlej);  and  the  eastern  locality  of  the  meeting  of  the 
two  alphabets  ie  marked  by  coins  bearing  KharOshthi  and  Br&hmi 
li^nds  which  come  from  the  di^ricts  of  the  J&landhar  (Jullundhur) 
diviaon,  and  by  two  short  rock-cut  jecords,  each  presented  in  both 
the  alphabets,  at  Pathy^  and  iCanhUra  in  the  K&^^ra  valley. 
Outsicle  India,  this  script  was  notably  current  in  Afgh&mstBn;  and 
documents  written  in  it  have  in  recent  years  been  found  in  Chinese 
Turkest&n.  In  India  it  continued  in  use,  as  far  as  our  present  know- 
ledge goes,  down  to  A.o.  34^. 

The  Brfthmi  alphabet,  written  from  left  to  right,  belonged  to  the 
remainder  of  India;  but  it  must  also  have  been  current  in  learned 
circles  even  in  the  territory  where  popular  usage  favoured  the  other 
scr^t.    Various  views  about  its  origin  have  been  advanced  i^modgst 
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them  ii  the  theory  that  it  wm  derived  from  the  oldeit  north-Semitic 

alphabet,  which  prevailed  from  Phoenicia  to  Mesopotamia,  aJid  may, 
it  is  htld,  have  been  introduced  into  India  by  traders  at  aome  time 
about  fioo  B.C.  It  it,  however,  admitted  that  the  earliest  known  form 
of  the  Brfthml  ia  a  script  framed  by  Brfthmags  for  writing  Sanskrit. 
Also,  the  theory  is  largely  based  on  a  coin  from  Erao,  in  the  Sau^ar 
district,  Central  Provinces,  presenting  a  Br&hml  legend  runmng 
retrograde  from  right  to  left ;  Irom  which  it  is  inferred  that  that  was 
the  origina!  direction  of  this  writing,  and  that  the  script  eventually 
astumed  the  other  direction,  which  alone  it  has  in  the  inscriptions, 
after  pasainE,  like  the  Greek,  through  a  stage  in  which  the  lines  were 
written  in  Dotb  directions  alternately.  But  we  can  cite  many 
instances  in  which  ancient  die-sinkers  were  careless,  wholly  or 
partially,  in  the  matter  of  reversing  the  legends  on  their  dies,  with 
the  result  that  not  only  syllables  frequently,  but  sometimes  <uitire 
words,  stand  in  reverse  on  the  coins  themselves;  moreover,  the  Eraq 
coin,  being  one  of  the  earliest  known  Indian  coins  bearing  a  legend  at 
all,  may  quite  possibly  belong  to  a  period  before  the  time  when  the 
desirability  of  working  in  reverse  on  the  dies  presented  itself  to  the 
Indian  die-sinkers.  In  all  the  circumstances,  the  evidence  of  the 
Grao  coin  cannot  be  regarded  as  conclusive;  and  we  require  some 
inscription  on  stone,  or  at  least  tome  longer  record  on  metal  than  a 
brief  legend  of  five  syllables,  to  satisfy  us  that  the  Brahmi  writing 
ever  had  a  direction  different  from  that  which  it  has  in  the  inscrip- 
tions. Further,  if  there  is  any  radical  connexion  between  the  Brfthmi 
and  the  Semitic  alphabet  indicated  above,  so  many  curious  and 
apparently  capricious  changes  must  have  been  made,  in  adapting 
that  alphabet,  that  it  would  seem  more  probable  that  the  two  scripts 
were  derived  from  a  joint  original  source.  In  view  of  the  high  state 
of  civilization  to  which  the  Hindus  had  evidently  attained 
before  the  time  of  Chandragupta,  the  grandfather  of  AiOka,  it 
still  be  regarded  as  possible  that  they  were  the  independent  inve 
of  that  which  was  emphaticallv  their  national  alphaoet.  The  Br&hml 
alphabet  is  the  parent  of  all  the  modern  Hindu  scripts,  including  on 
one  aide  the  Nftgarl  or  D«vanftgari,  and  on  the  other  the  widely 
disgimilar  rounded  forms  of  the  Kanarese.  Tamil,  Telugu,  and  other 
eouthern  alphabets;  and  the  inscriptions  enable  us  to  trace  clearly 
thearadual  development  of  all  the  modem  forms. 

The  great  classical  Indian  language.  Sanskrit,  is  not  found  in  any 
Jnscriptional  records  of  the  eariiest  times.  It  is  not,  however,  to  be 
j^^  supposed    therefrom   that   the   uae   and   cultivatkin   of 

f-gg..  Sanskrit  ever  lay  dormant,  and  that  there  was  a  revival 
*"''  of  this  language  when  it  did  eventually  come  to  be  used  in 

the  inscriptions;  the  case  simply  is  that,  during  the  earlier  periods, 
Sanskrit  was  not  known  much,  if  at  all,  outside  the  BrShmaQical  and 
other  literarj'  and  priestly  circles,  and  so  was  not  recognized  as  a 
suitable  medium  for  the  notifications  which  were  put  on  record  in  the 
inscriptions  for  the  Information  of  the  people  at  lar^e. 

In  Northern  India,  the  inscriptions  of  the  period  before  s8  B.C. 

K resent  various  eariy  Prikrita,  i.e.  vernaculars  more  or  less  derived 
■om  Sanskrit  or  brought  into  a  line  with  it.  From  58  B.C.,  however, 
the  inrtueDce  of  Sanskrit  began  to  manifest  itself  in  the  inscriptions, 
with  the  result  that  the  records  present  from  that  time  a  language 
which  is  conveniently  known  as  the  mixed  dialect,  meaning  neither 
eMCHy  Prakrit  nor  exactly  Sanskrit,  but  Prakrit  with  an  inter- 
mixture of  Sanskrit  terminations  and  some  oth«:  features;  and 
we  have,  in  fact,  from  Mathurt  (Muttra),  a  locality  which  has 
yielded  jnterostin^  remains  in  various  directions,  a  short 
BrShmnnicnl  inscription  of  33  B.C.  which  was  written  wholly  in 
Sanskrit.  The  mixed  dialect  appcara  to  have  been  the  general  one 
tor  inscriptlonal  purposes  in  Northern  India  until  about  A.t>,  330. 
But  a  remarkable  exception  is  found  in  the  inscription  of  Rudra- 
d&man,  duled  in  a.f>.  150,  at  JunSgadh  in  Kftthi&war  (mendoned  on  a 
preceding  pfipO.  whicti  is  a  somewhat  lengthy  record  composed  in 
thoroughly  good  literary  Sanskrit  pro»c.  Also,  the  extant  inscrig- 
tions  iM  tne  descendants  of  RudradSman — (but  only  four  of  their 
records,  ranging  from  A.d.  j8i  to  305,  are  at  present  available  for 
study) — are  m  almost  quite  correct  Sanskrit;  and  this  suggesta  that, 
from  bis  time,  the  language  may  have  been  habitually  used  for  in- 
scriptionnlpurposesin  the  dominions  of  his  dynasty.  That,  however, 
is  only  a  matlerof  conjecture;  and  elsewhere  pare  and  good  Sanskrit, 
irithout  any  PrJlkril  forms,  appears  next,  and  is  found  in  verse  as 
wvll  as  in  prose,  in  the  two  inscriptions  from  Eraij  and  AUahat*d, 
referable  to  the  period  about  a. D.  340  to  375,  ot  the  great  Gupta  king 
SamndraRiipta.  From  that  rime  onwards,  as  far  as  our  present 
knowledge  goes,  Sanskrit,  with  a  very  rare  introduction  of  Prfikfit  or 
^■e^nn^ular  forms,  was  practically  ttw  only  inscriptional  language  in 
the  northern  (larts  ot  India.  We  can,  howeii-eT,  cite  a  record  of 
A.O.  ShJ  from  theneiehl)ourhoodof  JSdhpurin  ittjputftnft,  the  body 
of  whirh  was  written  in  Maharishtri  PrSkpt. 

In  Southern  India  we  have  an  instance  of  the  miied  dialect  in  the 
N!L<dk  inscription,  referable  to  A.d.  aj?  or  358,  of  the  Abhira  king 
IJvaras^oa.  son  of  Svadatta,  which  has  been  mentioned  on  a  pre- 
ceding rws;v.  With  the  exception,  howeirr,  of  that  record  and  of  the 
few  \rt»icli  are  mentkined  jnsl  below,  the  inscriptktnal  language  of 
Southern  liutij  ,ipp<-jrs  to  hn\-e  been  seneralK'  PrSkrit  of  one  kind 
or  another  until  alHHit  a.d.  400,  or  perh.)ps  (".-en  somewhat  later. 
Sankpt  finnrcs  first  in  one  of  the  records  at  Nasik  of  ^shabhadatta 
(I'sh.ivndatiO,  soti-in-Uw  ol  the  Kshaharfila  kin^  Nahapina.  which 
ci>nsequentlv  gives  it  almost  as  early  an  appeaiance  in  the  south 


as  that  which  is  established  for  it  in  tlie  north ;  but  it  is  confined 
in  this  instance  to  a  preamble  which  recites  the  previous  donations 
and  good  works  of  Rishabhadatta ;  the  record  passes  into  Prtkfit 
for  the  practical  purpose  for  which  it  was  framed.  Sanskrit  figures 
next,  in  an  almost  correct  form,  in  the  short  inscription  of  not  muck 
later  date  at  Kaoheri,  near  Bombay,  of  the  queen  (her  name  is  not 
extant)  of  V&sishthiputra-Sri-Satakargi.  It  next  appears  in  certain 
formulae,  and  benedictive  and  imprecatory  verses,  winch  stand  at  the 
end  of  some  of  the  Prakrit  records  of  the  Pallava  series  refeiHble  to 
the  4th  century;  but  here  we  have  quotations  from  books,  not 
instances  of  original  composition.  We  nave  a  Sanskrit  record,  olv 
tained  in  Kh&ndesh  but  probably  belonging  to  some  part  of  Gujarat, 
of  a  king  named  Rudrad&sa,  which  is  perhaps  dated  in  a.d.  367. 
But  the  next  southern  inscription  in  Sanskrit,  of  undeniable  date,  ii 


exhibit  the  use  of  Sanskrit  from  an  early  period  in  the  6tn  century; 
and  records  of  the  Pallava  kings  show  it  from  petliaps  a  somewhat 
earlier  time  on  the  other  side  of  India.  The  records  <h  the  ChaJuky* 
kings  present  Sanskrit  from  a.d.  578  onwards.  And  from  this  latter 
date  the  language  figures  freely  in  the  southern  records.  But  some  of 
the  vernaculars,  in  their  older  forms,  shortly  begin  to  present  them- 
selves alongside  of  it;  and,  without  entirely  superseding  Sanskrit 
even  to  the  latest  times,  the  uae  of  them  for  inacriptioQal  puipoeee 
became  rapidly  more  and  more  extensive.  The  vernacular  that  first 
makes  its  appearance  is  Kanarese,  in  a  record  of  the  Chalukya  king 
MaftpalSSa,  of  the  period  a.d.  597  to  608,  at  Badftmi  in  the  BijapSr 
district,  Bombay.  Tamil  appears  next,  between  about  a.d.  610  and 
675,  in  records  of  the  Pallava  Idng  MabEndravarman  I.  at  Vallam  ia 
the  Chingalpat  (Chingleput)  district,  Madia^  and  of  his  gnat- 
grandson  Paramftfi  vara  varman  I.  from  KUram  in  the  same  district. 
Telugu  appears  certainly  in  A.d.  ioii,  in  a  record  of  the  Eastero 
Chalukya  king  Vimaladitya;  and  it  is  perhaps  given  to  us  in  A.D. 
843  or  S44  by  a  nicord  of  his  ancestor  Vish^vardhana  V. ;  in  the 
latter  case,  however,  the  authenticity  of  the  document  is  not  certain. 
Malay&lam  appears  about  a.d.  1 150,  in  inscriptions  of  the  rulers  of 
KSrafa  from  the  Travancore  state.  And  on  the  colossal  image  aS 
GommateSvara  at  Sravatja-Belgola,  in  Mysore,  there  are  two  lines  of 
Mara^hi,  notifying  for  the  b«iefit  of  pilgrims  from  the  -Marllt^ 
country  the  names  of  the  persons  vho  caused  the  image  and  the 
enclosure  to  be  made,  which  are  attributed  to  the  first  quarter  of  the 
I3tb  century:  this  language,  however,  figures  first  for  certain  in  a 
record  of  a.d.  1207,  of  the  time  of  the  D^vagiri-Yadava  kingSiAghai^, 
from  Kh&ndSsh  in  the  north  of  Bombay. 

Bibliography. — The  ayUematic  puUication  of  the  Indian  Lo- 
scriptions  has  not  gone  far.  Cunningham  inaugurated  a  Ctrpus 
Inscriptionum  Indicarum,  by  giving  us  in  1877  the  first  volume  of  it, 
dealing  with  the  records  of  ASOka;  but  the  only  other  volume 
which  has  been  published  la  vol.  iii.,  by  Fleet,  dealing  with  the 
records  of  the  Gupta  series.  The  other  (uiblished  materials  are 
mostly  to  be  found  here  and  there  in  the  Joumah  of  the  Royal 
Asiatic  Society  of  London,  its  Bombay  branch,  and  the  Asiatic 
Society  of  Bengal,  in  the  Reports  of  the  various  Archaeological 
Surveys,  and  in  the  Indian  Aitticpuuy,  the  Epifratlua  Indica  and 
the  Epigrapkia  CorMotica;  and  much  work  has  still  to  be  done  in 
bringing  them  together  according  to  the  periods  and  dynasties  to 
which  they  relate,  and  in  revising  some  of  them  in  the  light  of  new 
discoveries  and  the  teachings  of  later  research.  The  authority  on 
Indian  palaeography  is  BQhler'a  wurk,  published  In  1896  as  part  3 
of  vol.  i  of  the  GrmntirisS  der  Indo-Ariicken  PkiMotit  iaid  AUerkimf- 
kunde;  an  English  veesion  of  it  was  issued  in  1904  as  an  appendu 
to  the  Indian  Anliqiuay,  vol.  xxxiii.  (J.  F.  F.) 

III.  Gk£EE  iNSCRlPnONS 

Etymologically  the  term  in9cription  (Inypa^)  would  include 
much  more  than  is  comiDotily  meant  by  it.  It  would  inctade 
words  engraved  on  liogs,  or  stamped  on  coins,'  vases,  lani|», 
wine- jar  handles,*  &c.  But  Boeckh  was  deariy  right  in  excluding 
this  mrta  supdiex  from  his  Corpus  ImicripHoimm  Graecarwm, 
or  only  admitting  it  by-  way  of  appendix.  Giving  the  term 
itiscription  a  somewhat  narrower  sense,  we  still  inchide  within 
it  a  vast  store  of  docnments  of  tb«  gteatest  value  to  tb«  student 
of  Greek  civilisation.  It  happens,  moreover,  tlut  Greek  ia- 
scriptions  yMd  the  historian  a  richer  lurv«st  than  those  of  Rome. 
Partly  from  fashion,  but  partly  from  the  greater  abwidinoe 

'  The  legends  on  cmns  form  part  of  numismatics,  though  closely 

.  .  _  _       ^  and  other  (woducts  of 

localities  have  imprinted  on  their  handtee  the  name  of  the 

magistrate  and  other  marks  of  tlie  place  aod  date.    Lai^e  ccdiectioiis 
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of  the  material,  the  Romans  engraved  their  public  documents 
(treaties,  laws,  &c.]  to  a  large  extent  on  bronze.  These  bronEc 
tablets,  chiefly  get  up  in  the  Ca[»tol,  were  melted  in  the  vario«i9 
oondagrations,  or  were  carried  off  to  feed  the  mint  of  the  con- 
queror. In  Greece,  on  the  contrary,  the  mountains  everywhere 
afforded  an  inexhaustible  supply  of  marble,  and  made  it  the 
natural  material  for  inscripticms.  Some  Greek  inscribed  tablets 
of  bronae  have  come  down  to  us,'  and  many  more  must  have 
perished  in  the  sack  of  cities  and  burning  of  temples.  A  number 
□f  inscriptions  on  small  thin  plates  of  Lead,  rolled  up,  have  sur- 
vived; these  are  chiefly  imprecations  on  enemies*  or  questions 
asked  of  oracles.'  An  early  inscription  recently  discovered 
(1905)  at  Ephesus  ia  on  a  plate  of  silver.  But  as  a  rule  the 
material  employed  was  marble.  These  marble  monuments 
are  often  found  in  sUu;  and,  though  more  often  they  were 
used  up  as  convenient  stones  for  building  purposes,  yet  they 
have  thus  survived  in  a  more  or  less  perfect  condidon.* 

Inscriptions  were  usually  set  up  in  temples,  theatres,  at  the 
sid«  of  streets  and  roads,  in  Ttitivrj  or  temple-predncts,  and 
near  public  buildings  generally.  At  Delphi  and  Olympia  were 
immense  numbers  of  inscriprions — not  only  those  engraved 
upon  the  gifts  of  victorious  kings  and  cities,  but  also  many  of 
a  more  public  character.  At  Delphi  were  inscribed  the  decrees 
of  the  Amphictyonic  assembly,  at  Olympia  international  docu- 
ments concerning  the  Peloponneslan  dries;  the  Parthenon 
and  Acropolis  were  crowded  with  treaties,  laws  and  decrees 
concerning  the  Athenian  confederation;  the  Heraeum  at  Samos, 
the  Artemisiiun  at  Ephesus,  and  Indeed  every  important 
sanctuary,  abounded  with  inscriptions.  It  Is  a  comnu>n  thing 
for  decrees  (^^vt^ara)  to  contain  a  clause  specifying  where 
they  are  to  be  set  up,  and  what  department  of  the  state  is  to 
defray  the  cost  of  inscribing  and  erecting  them.  Somerimes 
duplicates  are  ordered  to  be  set  up  in  various  places;  and,  in 
cases  of  treaties,  arbitrations  and  other  international  documents, 
copies  were  always  set  up  by  each  city  concerned.  Accordingly 
documents  like  the  Mamor  Ancyranum  and  the  Edict  of  Dio~ 
cUHon  have  been  restored  by  a  comparison  of  the  various  frag- 
ments of  copies  set  up  in  diverse  quarters  of  the  empire. 

Greek  inscribed  marbles  varied  considerably  in  their  external 
appearance.  The  usual  form  was  the  or^Xt;,  the  normal  type  of 
which  was  a  plain  slab,  from  3  to  4  or  even  5  ft.  high,'  3  or  4  in. 
thick,  tapering  slightly  upwards  from  about  a  ft.  wide  at 
bottom  to  about  18  in.  at  (Jie  top,  where  it  was  either  left  plain 
or  often  had  a  slight  moulding,  or  still  more  commonly  was 
adorned  with  a  more  or  less  dalx^ate  pediment;  the  slab  was 
otherwise  usually  plain.  Another  form  was  the  ^Wfi6r  or  altar, 
sometimes  square,  oftener  circular,  and  varying  widely  in  size. 
Tombstones  were  either  or^Xiu  (often  enriched  beneath  the 
pediment  with  simple  groups  in  rehef,  commemorative  of  the 
deceased),  6r  kIopb,  pSUais,  of  different  size  and  design,  or 
sarcophagi  plain  and  ornamental.  To  these  must  be  added 
statue-bases  of  every  kind,  often  inscribed,  not  only  with  the 
names  aikd  honours  of  individuals,  but  also  with  decrees  and  other 
documents.  Al|  these  forms  were  intended  to  stand  by  themselves 
in  the  open  atr.  But  it  was  also  common  to  inscribe  state  docu- 
ments upon  the  suriace  of  the  walls  of  a  temple,  or  other  public 
building.  Thus  the  antae  and  external  face  of  the  walls  of  the 
pronaos  df  the  temple  of  Athena  Polias  at  Priene  were  covered 

*  e.g.  Treaty  between  Elis  and  the  Heraeana,  about  550-300  B.C., 
from  Olympia  (Boeckh,  C.I.G.  il.  Hicks,  3<^  and  others  in  Ditten- 
berger-Purgold,  Inschr.  v.  Olymbia,  1-43):  a  similar  bronze  treaty 
from  the  Cocn  Ozolae  {Dittenberger,  I.G.  ix.  134);  bronze  plate 
from  Dodona,  recording  the  victory  of  Athens  over  the  Lacedae- 
TQonlans  in  a  sea-^ht,  probably  4^9  B.C.  (Dittenbereer,  SyU.  2.  30). 

'See  Wanoch  I.G.  lii.,  App.j  Auddlent,  Dtfi^onum   Tabellae 

•Sea  Karapanoa.  Dodofie  et  ses  rutnes;  Hoflnian..  Cr.  .Dm/. 
Inschr.  1S58-I.»8- 

*  What  was  dpne  bv  Themiatodes  under  ap;eaB  ai  public  necesaty 
CThucyd.  i,  93)  iraa  (tone  by  others  with  Jess  jiistiiication  elsewhere ; 
and  from  Byzantine  times  onward  Greeks  temples  and  inscripttoiiB 
were  found  convenient  quarries.  :   r   .,       ,    , 

*  It  appears  from  Gcero,  De  Z4fgibus^iu,i6,  %T,  that, the  size  of 
Athenian  gravestones  was  limited  by  kpv.... 


with  copies  of  the  awards  made  concerning  the  lands  tfisputed 
between  Samos  and  Priene  (see  Gh.  Instr,  in  Brit,  Mtu.  iii. 
{  i) ;  similarly  the  wails  of  the  Artemisium  at  Rhesus  coatBined 
a  number  of  decrees  (ibid.  iu.  S  1),  and  the  proscenium  of  the 
Odeum  was  lined  with  crustae,  or  "  marble-veneering,"  under 
r  in.  thick,  inscribed  with  copies  of  letters  from  Hadrian,  Anto- 
ninus and  other  emperors  to  the  EphcHan  people  {ibid. 
p.  151).  The  workmanship  and  appearance  of  inscriptions 
varied  considerably  according  to  the  period  of  artistic  develop- 
ment. The  liters  incised  with  the  chisel  upon  the  wall  or  the 
ffr^Xir  were  painted  in  with  red  or  blue  pigment,  which  is  often 
traceable  upon  newly  unearthed  inscriptions.  When  Thucydides, 
In  quoting  the  epigram  of  Peisistratus  the  younger  (vi.  54),  says 
"  it  may  still  be  read  &twSp6ii  yp^ftnAVt,"  he  must  refer  to  the 
fading  of  the  colour;  for  the  inscription  was  brought  to  light  in 
1877  with  the  letters  as  fresh  as  when  they  were  first  chiselled 
(see  Kumanudes  in  'A^vaiov,  vi.  149;  I.G.  suppL  to  voL 
i.  p.  41).  The  Greeks  found  no  inconvenience,  as  we  should, 
in  the  bulkiness  of  inscriptions  as  a  means  of  keeping  pubUc 
records.  On  the  contrary  they  made  every  temple  a  muni- 
ment room;  and  while  the  innumerable  ot^oi,  Sermof,  bases 
and  altars  served  to  adorn  the  dty,  it  must  also  have  encouraged 
and  educated  the  sense  of  patriotism  for  the  dticen.  to  move 
continually  among  the  records  of  the  past.  The  history  of  a 
Greek  dty  was  literally  written  upon  her  stones. 

The  primary  value  of  an  inscription  lay  in  its  documentary 
evidence  (so  Euripides,  Sup^.  120a,  fol.).  In  this  way  they 
are  continually  dted  and  put  in  evidence  by  the  orators  {e.g. 
see  Demosth.  Feth.  Leg.  418;  Aeschin.  In  CUs.  S  75).  But 
the  Greek  historians  also  were  not  slow  to  recognize  their  im- 
portance. Herodotus  often  dtes  them  (iv.  8S,  90,  gr,  v.  58 
sq.,  vii.  13S);  and  in  bis  account  of  the  victory  of  Plataea  he 
had  his  eye  upon  the  tripod-inscriprion  (ix.  8r;  cf.  Thuc  L 
132).  Thucydides's  use  of  inscriptions  is  illustrated  by  v.  18 
fol.,  23,  Alt  77,  vi.  54,  59.  PolybtUB  used  them  still  more. 
In  later  Greece,  when  men's  thoughts  w»e  thrown  back  upon  the 
past,  regular  collections  of  inscriptions  began  to  be  made  by 
such  writers  as  Philochoru?  (300  B.C.),  Polemon  (and  century 
B.C.,  called  im}XoK6rat  for  bis  devotion  to  inscrqMions),  Aristo- 
demus,  Craterus  of  Macedon,  andmany  others. 

At  the  revival  of  learning,  the  study  of  inscriptions  revived 
with  the  renewed  interest  in  Gredc  hteratnre.  Cyriac  of  Ancona, 
early  in  the  15th  centuiy,  copied  a  vast  number  of  inscriptions 
during  his  travels  in  Greece  and  Asia  Minor;  his  MS.  collections 
were  deposited  in  the  Batbcrini  library  at  Rome,  and  have  been 
used  by^tfaei  schohus. .  (See  Btdl.  Corr.  Hellim  L;  Larield 
in  Mallet's  Handbuch  i.*,  p.  368  f,;  Ziebarth,  "  de  ant.  Inacript. 
Syllogis"  in  Ephem.  Epitf.  ix.).  Succeeding  generations  of 
travellers  and  scholars  continued  to  c^ect  and  edit,  and  English- 
men in  both  capadties  did  auch  ior  this  study. 

Thus  early  in  the  19th  century  the  store  of  known  Greiek  inscrip^ 
tions  had  to  far  accumutated  that  the  time  had  come  for  a  compi«< 
hen^ve  survey  of  the  whole  subject.  And  it  was  tfee  work  of  one 
great  scholar,  Augustus  Boeckh,  to  raise  Greek  epigraphy  into  a 
science.  At  the  request  of  the  Academy  of  Berlin  he  undertook  to 
anange  and  edit  all  the  known  inscriptions  in  one  systematic  work, 
and  vol.  i;  of  the  Corpus  ImeripHnium  Gratcantm  was  pnbli^ed  in 
1828,  vol.  ii.  in  1833-  He  lived  to  see  the  work  oamsleted„altlvugh 
other  scholars  were  called  in  to  help  him  to  execute  his  gre^t  design; 
vol.  iii.,  bj|  Franz,  appeared  in  iS<y,  vol.  iv.,  by  Kirchhoff,  in  1856.' 
The  work  is  a  masterpiece  of  ludd  arrangement  and  profound  learn- 
ing, of  untiriog  iodustry  and  brilliant  geDeralizacioa:  <  Out  of  the 
publication  of  the  Corpus  there  grew  up  a  new  school  of  stud«ntt, 
who  devoted  themselves  to  discovering  and  editing  new. texts,  ana 
woridng  up  epigraphtcal  results  into  monographs  lipon  the  many- 
skied  history  of  Greece:  In  the  Corpus  Boeckh  had  settled  for  ever 
the  methods  of  Greek  epigraphy;  ajid  in  his  SlaatsluaishaUiint  dtr 
Athener  (3rd  ed.  <rf  vols.  i.  li.  by  Frankel,  1886;  well  known  U) 
English  readers  from  Sir  G.  C. 'Lewis's  translation,  Tke  Public 
Ee»n«ttty''Of  AlhtH&,  2iid  ed.,  1842)  heliad  givfenapabnaryapedmen 
of  the  application  ct  epiiraphy  tolustorical  studies.  Ai  the  same 
time  Fraite  drew  up.a  valuable  introdHctiDn  te.  the  study  of  inscripi 
tiottaiaiaaEkrnanlaiEpifr^ikicej'Oraettaiiii^oh    'i     " 

McAilwhile'thB  Ubentukn  at  Greece  and  1  increasing  if adiities' Ti^ 


.?.An  index  to  thefour  volumes  w»ilow  iranting;  it  was  At'leDgtb 

pompleted  and  appeared  iii  1877.     ,■  -  ,,.  ^-y  ..!■:■.  .    i.--. 
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vi^tine  the  Levant  combined  to  encourage  the  growth  of  the  subject, 
vhich  has  been  advanced  by  the  labours  of  many  scholars,  and  chiefly 
Ludfrig  Robs,  Leake,  Pittalcys,  Rangabi,  Le  Bas  and  later  by  Meier, 
Sauppe,  KircbhoS,  Kumanudes,  Waddington,  Kbhler,  Dittenberger, 
HomoUc,  HaussoulUer,  Wilhelm  and  others.  Together  with  the 
development  of  this  school  ot  writers,  there  has  gone  on  a  systematic 
exploration  of  some  of  the  most  famous  sites  of  antiquity,  with  the 
result  of  exhuming  vast  numbers  of  inscriptions.  To  mention  only 
K>me  <^  the  moat  important:  Cyrene,  Rhodes,  Cos,  Cnidus,  Halicar- 
nassus,  Miletus,  Priene,  Ephesus,  Magne^  on  the^Maeand^,.  Per- 


Engtish,  French,  Germans  and  Greeks.  German,  French,  British, 
Austrian  and  American  institutes  have  been  estabUsbed  at  Athens, 
to  a  great  extent  engaged  in  the  study  of  inscriptions.  From  every 
part  of  the  Greek  world  copies  of  inscriptions  are  brought  home  by 
the  students  ot  these  institutes  and  by  other  travellers.  And  still  the 
work  proceeds  at  a  rapid  rate.  For  indeed  the  yield  of  inscriptions  is 
practically  inexhaustible:  eacb  island,  every  city,  was  a  separate 
centre  of  corporate  life,  and  it  is  dgniScant  to  note  that  in  the  island 
of  Calymnos  alone  C.  T.  Newton  collected  over  one  hundred  inscrip- 
tions, many  of  them  of  considerable  interest. 

The  result  of  this  has  been  that  Boeckh's  great  work,  though  it 
never  can  be  superseded,  yet  h^  ceased  to  be  what  its  name  implies. 
The  four  volumes  of  the  Cl.G.  contain  about  lo.ooo  inscriptions. 
But  the  number  of  Greek  inscriptions  now  known  is  probably  more 
than  three  or  four  times  as  great.  Many  of  these  are  only  to  be  found 
published  m  the  scattefctf  literature  of  dissertations,  or  in  Greek, 
German  and  other  periodicalB.  But  several  comprehensive  collections 
have  been  attempted,  among  which  (omitting  those  dealing  with  more 
limited  districts  of  the  Greelc  world)  the  followii^  may  be  named:— 
Raneabfe,  AniiguiUs  htiliniques  (2  vols.,  1842-1855);  Le  Bas- 
Waddington,  Voyage  arehii^gigue,  inscriptions  (3  vofs.,  1847-1876, 
incomi^e} ;  Newton,  Hicks  and  Hirechfeld,  Greek  Itucriptiens  in  the 
BHiiitJlfiweum  (parts  i.4v.) ;  and  abow  aU  the /iiicrffiitwi^J  Gro«ae, 
a  Corpus  undertaken  by  the  Berlin  Academy  (absorbing  the  Corpus 
Inscr,  Allic.  and  other  similar  collections).  Of  this  work  six  complete 
volumes  and  parts  of  others  have  appeared  (by  1906)  representing 
Attica,  Argolis,  Megaris,  Boeotia,  Phocis,  Locris,  Aetolia,  Acamairia, 
Ionian  Islaiida,  Aegean  Islands  (exc.  Delos) ,  Sicily,  Italy  and  western 
Europe;  they  are  edited  by  KirchhofF,  Kohler,  Dittenbei^r, 
Frankel,  HiUer  von  Gaertringen,  Kaibel  and  others.  Ot  a  similar 
Austrian' publication  dealing  with  Asia  Mmor  (,Tituli  Asiae  Minoris) 
only  the  first  part  (Lycian  Inscriptions)  has  appeared.  Of  general 
eelectk>nB  of  inscriptions  on  a  emaller  scale  it  is  necessary  to  mention : 
Dittenberger,  Syiioge  Inscriptionum  Graec.  (iiui  ed.,  189S-1901,  3 
vols.) ;  the  same,  Orientis  Graeci  Inscr.  Selectae  (2  vols.,  1903-1905) ; 
Hic)^,  Greek  Historical  Inscriptions  (ist  ed.,  1882;  2nd  ed.,  1901); 
Michel,  .^cuciJ  ^'inrcW^lMtn;  erecouei  (1900);  Roberts  and  Gardner, 
Introd.  to  Gk.  Epip-aphy  (a  vofc;,  1887-1905);  Rflhl,  Iiucr.  gr. 
antiquissimae  (1883),  and  Imagines  Inscriptionum  (anded.,  1898). 

The  oldest  extant  Greek  inscriptions  appear  to  date  from 
the  middk  of  tbe  7th  oentury  B.C.  During  the  excavations  at 
Cftympia  a  number  of  fragments  of  very  ancient  in- 
scriptions were  found  (see  Olympia,  Texibond  v.) ;  and 
other  vwy  early  inscriptions  from  various  places,  as 
Thera  and  Crete,  have  been  publi^ed  (see  R5ht,D^.  eit.). 
But  what  is  vanted  is  a  sufficient  number  of  very  early  inscrip- 
tions of  Axed  4^te.  One  such  exists  upon  the  leg  of  a  colossal 
Egyptian  statue  at  Abu-Sitnbel  on  the  upper  Nile,  where  certain 
Greek  mercenaries  in  the  servit^e  of  King  Fsammetichus  recorded 
their  names,  as  having  exptored  the  river  up  to  the  second 
cataract  (C.LG.  sri6;  RShl,  48*;  Hicksl",  3).  Even  if  Fsam- 
metichus II,  is  meant,  the  inscription  dates  between  594.  and 
589  B.C.  Another,  but  later,  instance  is  to  be  found  in  the  frag- 
mentary inscriptionB  on  tbe  cohimns  dedicated  by  Croesus  in 
the  Ephosiao  temple  {c  350  B.C.;  Gk:  Inscr.  in  the  Brit.  Mus. 
518).  Doounents  earlier  than  the  Persian  Wat  are  not  very 
frequent;  but  after  that  period  the  stream  of  Greek  inscriptions 
goes  on,  generally  increasing  in  volume,  down  to  late  Byzantine 
times. 

Greek  inscriptions  may  most  conveniently  be  classified  tmder 
tbe  foUowing  heads:  (i)  those  which  illustrate  political  history; 
(3)  those  connected  with  religion;  (3)  those  of  a  private  char- 
acter. 

'  -I  Foremost  among  the  inscriptions  which  iHiistrate  Gre^  history 
and  polirics  are  the  decrees  of  senate  and  people  (ifmi^iiaTK  iSbvX^t, 
A.Mii^f  *it«li(«f»».  Ac)  upon  every  subject  which  could  concern 
V*Z~^  the  interests  of  the  state.  These  abound  from  every  part 
Jj*"*"  of  Greece.  It  is  true  that  a  large  number  of  them  are 
"•**  honorary,  i.e.  merely  decrees  granting  to  strangers,  ^10 

have  done  service  to  the  particular  city,  public  honours  (crowns, 
ktatues,  dtiienahip  and  other  privil^es).     One  of  these  privileges 
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was  the  proxenia,  an  honour  which  entailed  on  the  recifnent  the 
burthen  of  protecting  the  citizens  of  the  state  which  granted  It  when 
they  came  to  his  dty.  But  the  importance  of  an  honorary  decree 
depends  upon  the  individual  and  the  services  to  which  it  refers. 
And  even  the  mere  headings  and  datiags  of  the  decrees  from  vatious 
states  afford  curious  and  valuable  information  upon  the  names  and 
titles  ot  the  local  magistrates,  the  names  of  months  and  otherdetails. 
On  the  formulae,  see  Swoboda,  Die  gr.  Volks)>eschlilsse  (1890). 
Droysen  in  his  HeUenisima  (1877-1878)  has  shown  how  the  history 
of  Alexander  and  his  suocessore  is  iUustrated  by  contempcrary 
•l^laiiaTo,.  And  when  the  student  of  Athenian  politics  of  the  sth  and 
4th  centuries  turns  to  the  1st  and  2nd  volumes  of  the  I.G.,  he  may 
wonder  at  the  abundance  of  material  before  him;  it  is  lilffi  turning 
over  the  minutes  of  the  Athenian  parliament.  One  example  out  m 
many  must  sufHce— Na  17  in  I.G.  ii.  pt.  i  (Hicks*,  101)  is  the 
famous  decree  of  the  archonship  of  NausinicuB  (378  B,0  concerning 
the  reconstruction  of  the  Athenian  confederal^.  The  terms  (3 
admission  to  the  league  occupy  the  face  of  the  marble;  at  the 
bottom  and  on  the  left  edge  are  inscribed  the  names  of  states  which 
had  already  joined. 

Inscribed  ictios  (i-^^)  occur  with  tolerable  frequency.  The 
following  are  examples: — A  citation  of  a  law  of  Draco's  mim  the 
ipffirot  ^y  ot  Solon's  laws  {I.G.  i.  61 ;  d.  Dittenberger,  Syll*  5a) ;  the 
Civil  Codes  erf  Gortyna  (sth  century,  Dareste,  Sc,  Inscr.  jund.  gr.  i. 
^52  ff.) ;  a  reassessment  of  the  tribute  payable  by  tbe  Athenian  allies 
m  425  B.C.  (/.C  i.  37;  KohiM  Urkimden  vnd  Unlersuckungen  swr 
Ceschtchle  dts  delisch-altischen  Bundes,  1870,  p.  63;  Hicks',  64);  a 
law  passed  by  the  Amphictyonic  council  at  Delphi.  380  B.C.  (Boeckh, 
C.I.G.  1688;  I.G.  ii.  345);  law  concerning  Athenian  weights  and 
measures  (Boeckh,  Staatshaushaitung*.  ii.  31B;  I.G.  ii.  476);  the 
futile  sumptuary  law  ot  Diocletian  concerning  the  maximum  prices 
tor  all  articles  sold  throughout  the  empire  (Mommsen-BIumner.  Der 
Maximaitarif  des  Diocletian,  1893).  For  a  collection  of  such  legal 
documents,  see  Dareste,  Haussoullier  and  Reinach,  RecueU  des  inscr. 
juridi^ues  gr.  (1891-1898), 

Besides  the  inscribed  treaties  previously  refetred  to,  we  may 
the  following:  Between  Athens  and  Chalcis  in  Euboea, 
{I.G.  suppl.  to  vol.  i.  27A);  between  Athens  and  Rhegium, 


Hermias  of  Atarncus  and  the  Ionian  Erythrac,  a&out  350  B.C. 
(Hicks*  138);  treaties  in  the  local  dialect  between  the  Eleans  and 
the  Heraeans,  6tb  century  (Olympia  Insckr.g),  and  between  various 
cities  of  Crete,  3rd  ceatury  B.C.  (C./.G.  2$$^-3$sb-Grieck.  Diai.  Insckr. 
5039-5041,  5075).  Egger's  Etudes  kistortques  sur  les  traitis  publics 
thee  Us  Grecs  et  ckez  lesRomains  (Paris,  1866)  embraces  a  good  many 
ot  these  documents;  see  also  R,  von  Scala,  Die  SttuUsvertrSge  des 
AUerUuns,  pt.  i.  (1898). 

The  international  relation  of  Greek  cities  ia  further  illustrated  by 
awards  of  disputed  lands,  delivered  by  a  third  city  called  in  (laiiXifroi 
lAXit)  to  arbitrate  between  the  contending  states,  e.g.  Rhodian  award 
as  between  Samos  and  Priene  (Gk.  Inscr.  in  Brit.  Mus.  405;  Ditten- 
berger, SyU.*  J'S)'  Milesian  between  Mesaanians  and  Spartans, 
discovered  at  CHympia  (ibid.  314;  see  Tac  Ann.  Iv.  43) ;  aad  many 
others.  Akin  to  these  are  decrees  in  honour  of  fudges  called  in  from 
a  neutral  city  to  try  suits  between  citizens  which  were  complicated 
by  political  partisanship  (see  C.I.G.  No.  2349B,  with  Boeclch's  re- 
marlK;  I.G.  xii.  722).    On  the  general  subject,  E.  Sonne,  De  arbitris 

Letters  from  kings  are  frequem:;  as  from  Darius  1.  to  the  ^trap 
Gadates,  with  reference  to  the  shrine  of  Apollo  at  Magnesia  (f-licks ', 
20) ;  from  Alexander  the  Great  to  the  Chians  iibtd.  rsS) ;  from 
Lysimachus  to  the  Samians  tC.I.G.  ^254;  Hjcki',  I52);  from 
Antigonus  I.  directing  the  transter  of  the  population  of  LabadBB  to 
Teos  (Dittenberger,  Syll.'  177) ;  from  tbe  same  to  the  Scfipuaot 
(Dittenberger,  Or.  Gr.  Inscr.  Sei.  5).  Letters  from  Roman  emperors 
are  commoner  still;  such  as  Dittenberger,  5yU.'  350,  356,  373, 
384- 188.  404. 

The  internal  admiitistration  of  Greek  towns  it  illustrated  by  the 
minute  and  complete  lists  of  the  treasures  in  the  Parthenon  of  the 
time  of  the  Pefeponnesian  War  (Boeckh,  Staalskausk.'  vol.  ii.); 
public  accounts  ^  Athenian  expenditure  (ibid.) ;  records  of  the 
Athenian  navy  in  the  4th  century,  forming  vol.  iii.  of  the  1840  ed, 
of  the  same  work.  To  the  same  category  belong  the  so-called 
Athenian  tribute-lists,  which  are  really  BsCs  of  the  quota  [ot  the 
tribute  paid  by  the  Athenian  allies)  which  was  due  to  the  treasury  of 
Athena  (dirm)x»l  ^  '**  f'^  '"  Tah&rrav).  Being  arranged  according 
to  the  tributary  cities,  they  throw  much  l^ht  on  the  constitution  Of 
the  Athenian  empire  at  the  time  (I.G.  i.  226-272  and  suppl.  p.  71  f-i 
Kiihler,  Urkunden  und  Untersuckungen  tur  Gasck.  desattisch^isckm 
Seebundes  1870;  Boeckh,  SlaaUhaush.*  ii.  332-498).  The  manage- 
ment of  public  lands  and  mines  is  specially  illustrated  from 
inscriptions  (Boeckh,  op.  ciL  vol.  i.  [xissim);  and  the  political 
constiturion  ot  different  dtles  often  receives  light  from  inscriptions 
which  cannot  be  gained  elsewhere  (e.g.  see  the  document  from 
Cyzicus,  C.I.G.  3665,  and  Boeckh's  note,  or  that  from  Mytilene, 
Dittenberger,  Or.  Gr.  Inscr.  2,  and  the  inscriptions  from  Ephesus, 
Gk.  Inscr.  in  Brit.  Mus.  pt.  iii.  |  2). 
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The  MarmoT  Ancyrdnum  (ed.  _  __ 

mentioned;  but  an  earlier  eiarapli  

{ixom  Abyssinia,  C.I.G.  sihta}-  DittenbetsiBr,  (.Inicr.  or.  Gr.  5+) 


reciting  the 


alemy  III.  Euei^etes 


e.e.1. ... _  .   .    .  . 

above ;  Gelo's  dedication  at  Delphi,  479  B.C.  (Hicks*  16);  the  heli 

of  Hiero,  now  Jo  the  British  Museum,  dedicated  at  Olympia  after  his 
victory  over  the  Etruscans,  474  B.C.  (C.I.G.  16;  Hicli'  22);  and 
the  bronze  base  of  the  golden  tripod  dedicated  at  Delphi  after  the 
victory  of  Plataea,  and  carried  off  to  Constantinople  by  Constantine 
(j}etiiUiraadMordtmann,EfigraphikvonByzan*ion,iSf^;HicVs*ig), 
1.  The  religion  of  Greece  id  its  external  aspects  is  the  subject  of  a 
great  number  of  inscriptions  (good  selections  in  Dittenbergcr.  SyU^ 

.•i.w-Sie.  ana  Michel  669-1330).    The  follomne  are  a  few 
(i)  Institution  of  festivals,  with  elaborate 

ntual  directions:  see  Sauppe,  Die  Mysleritnintchrift  out 


481 ;   the  following  also    relate 


3715.  3059.  369$.  36416;  Dittenbeiger,  S;^.*  634  (the  I 
atitenaea}.  and  Or.Cr.  Jiucr.  383{lawcrfAntiochuaI.of  Cor 


bood:  Dittenberger,  , 
(3)  Curious calendarofsacrilicee  from  Myconus:  Dittenberger,  5p 
^IS>  (4)  Fragment  of  augury  rules,  Ephesus,  6th  century  B.C. :  ibid. 
801.  (5)  Le^es  of  r«u^  and  sacred  lands  (see  Darette,  &c.,  Inxr, 
jiir.  Gr.  ii.  S  '9  and  commentary).  (6)  Imprecations  written  on  lead, 
aid  i^ced  iu  tombs  or  in  temples:  WUnsch,  IjG.  iii.  App.;  Audol- 
lent,  Defixionum  tabeilae  {1904).  (7)  Oracles  are  referred  to  I.G.  xii. 
348 ;  Michel  840-856.  (8)  Among  the  inscriptions  from  Delphi  few 
are  more  curious  than  tht^  relating  to  the  eofranchisement  of  slaves 
under  the  form  of  sale  to  a  god  (sea  Gr.  diai.  Inschr.  nos.  1684-3343; 
for  enfraBchiaement-tnscriptions  of  various  kinds,  Oareste,  &c..  Inscr. 
JUT.  Gr.  \  XXX.  (g)  Cures  effected  in  the  Asclepteum  at  Epidaurus 
(Ditt«aberKer,  Syu.'  803-805).  (lO)  Inventories,  &c.,  of  treasures  in 
temples:  Michel  811-838,833,  833>&c.  (11}  loacriptious  relating  to 
dramatic  reiMeseiitMioiu  at  public  festivals:  A.  Wuhelm,  Urkuti4en 
dntmaltscher  AuffiUtrunien  in  AOten  (Vienua,  1906).  This  catak^^ue 
might  be  enlarged  indefinitely. 

3,  TTiere  remain  a  large  number  of  inscriptions  of  a  more  strictly 
pnvate  character.  The  famous  Parian  marbte  U.G.  xii.  444)  falls 
^^  .  voder  this  head;  it  was  a  sytteta  of  chronology  dcawn 
.jL  fiP-  perhaps  by  a  schoolmaster,  in.  the  3rd  century  a.c. 
Ifa,*""^  The  excessive  devotion  of  the  later  Grwks  to  athletic  and 
*""•■  other  competitions  at  festivals  is  revealed  by  the  numerous 

dsdicationa  made  by  victorious  competitors  who  record  their  suc- 
cesses (see  Michel  915-960;  Dittenberger,  SylL'  683  f.).  The 
dedications  and  honorary  iqacriptions  relating  to  the  Epnebi  of  later 
Al^ns  (which  occupy  half  of  IjG.  iii.  pt.  l},  dreary  as  they  seem, 
have  yet  thrown  a  curious  light  upon  the  academic  life  of  Roman 
Athena  (see  A.    Duraont.   Eaai  stir^  Vtphff>ie  oM^iw;   Reinach, 


t  PatH  of  the  lattf  archona  (von  SchOSer  in  Pauly-Wssowa, 
jUvfadiie,  s.9.  "Arehontee";  W.  S.  Ferguson  in  Cornell 
Sfudies^  x).  The  sepulchml  monaments  have  been  beautifully 
illustrated  in  Stackelberg's  Grdber  dar  HetUrtm;  for  the  Attic  stelae 
see  Coiaa,  Die  aitischen  Grabreii^s  (1S93  if.).  Some  of  the  most 
ioterestuie  tpitaiiha  in  the  CJjG.  are  from  Aphrodisias  and  Smyrna. 
Knmanucuss's  collection  of  Attic  epitaphs  has  bem  mentioned  ^ove ; 


J,  440  B.C.  (fiiclc^  46).  For  the  metrical  inacriptions  see  Kaibel, 
EpigremmBia  Graeea  (i878).  Closcljr  connected  with  sepulchral  in- 
wriptions  is  the  famous  Will  of  Epicteta  "  {I.G.  xii.  ^530).  It  was 
also  customary  at>  Athens  for  lands  mortgaged  to  be  indicated  by 
boundiry-stones  inscribed  with  the  names  of  mortgagor  and  mort- 
gagee, and  the  amount  {IXj,  ii.  1103-1153;  Dareste,  acv  Inscr.jur. 
1.  pp.  107-143) ;  other  Spin  are  common  enough. 

The  names  of  sculptore  inscribed  on  the  bases  of  statues  have  been 
cc^lacted  by  E.  Lewy  (/iMci«f(««  gr.  StWioaer,  1885).  In  most  cases 
the  artbts  arc  unlmown  to  fame-  Among  the  exceptions  are  the 
namcB  of  Pythagoras  of  Rhegium,  whom  we  now  know  to  have  been 
a  native  of  Samoa  (LOwy  33,  34) ;  Pyrrbus,  who  made  the  statue  of 
AtbMM  Hygieia  dedicated  by  Pericles  (Plut.  Per.  13;  L6wy  53); 
PolyclituB  the  younger  (Lflwy  90  £.),  Paeonios  oi  Mende,  who 
scalptuied  the  marble  Niise  at  (Mympia  (LOwy  49);  Praxiteles 
Ldwy  76},  &:. 

The  bearing  of  inscriptions  upon  the  study  of  dialects  is  very 
obvious,  A  handy  Belectu>D  has  been  made  by  Cauer  (Deiectus  inter. 
^^  Gr.  and  ed.,  Leiprig,  1883)  of  the  principal  Inscriptions 
^"^  illustratit^  this  subject  and  a  comi^te  collection  is  in 
Vi.!^.  course  of  publicatlDn  (CoUitcaad  others,  Sammiitni  der 
^^■^  frieekischeh  Dialekt-Inschriflen,  GQttiogen,  1 884  ff.). 
Seealsa  R.  Meiater,  Diegnech.  Diaiekie  (1883-1889),  and  O.  H<^Fman, 
£)fs  (risck  iHoMte  (1891-1S98).    The  grammar  of  Attic  iatcriptioin 


"^: 


is  treated  by  Meisterhans,  Grammatik  der  all.  Jnschr.  (3rd  ed.  by 
Schwyier,  1900). 

The  date  of  inscriptions  is  detennined  partly  by  the  internal 
evidence  of  the  subject,  persons,  and  events  treated  of,  and  the 
character  of  the  dialect  and  language.  But  the  most  im-  _^ 
portant  evidence  is  the  form  of  the  Ibtters  and  style  of  "t" 
execution.  For  the  Attic  inscriptions  the  devdopment  ~  . 
from  the  eariieet  times  to  about  a.d.  500  ie  elaborately  '"•'■V- 
treated  by  LarfeU,  Hatidbueh  der  att.  Imchr.  (1903).  bk.  if.  ""•• 
Much  of  the  evidence  is  of  a  kind  difhcult  to  appreciate  from  a  mere 
description.  Yet — besides  the  (Sowrrpo^JjMii  writing  of  many  early 
documents— TVe  may  mention  the  contrast  between  the  stiff,  angular 
characters  which  prevailed  before  500  or  430  B.C.  and  the  graceful 
yet  simplelforms  of  the  Peridean  age.  This  developmmt  was  part 
of  the  general  movement  of  the  time.  Inscriptions  of  this  period  are 
usually  written  otoixi|**i;,  i.e.  the  letters  are  in  line  vertically  as 
well  as  horizontally.  From  the  archonship  of  Eucleides  (403  B.C.) 
onwards  the  Athenians  of&cially  adopted  the  fuller  alphabet  which 
had  obtained  in  Ionia  since  the  6th  century.  Before  403  b,c,  t  and  i^ 
were  expressed  in  Attic  inscriptions  by  XS  and  *2,  while  E  did  duty 
for  ij,  (,  and  sometimes  <i,  O  for  0,  ou,  and  u — H  being  used  only  for 
the  aspirate.  There  is,  however,  occasional  use  of  the  Ionic  alphabet 
in  Attica,  even  in  official  inscriptions,  as  early  as  the  middle  of  the  Sth 
century.  The  Macedonian  period  betrays  a  fallicq  off  in  neatnesH  and 
firmness  of  execution — the  letters  being  usually  small  and  scratchy, 
excepting  in  inscriptions  relating  to  great  personages,  when  the 
charactera  are  often  very  large  and  handsome.  In  the  and  century 
came  in  the  regular  use  of  a^ces  as  an  ornament  of  letters.  These 
tendencies  increased  during  the  period  of  Roman  dominion  in  Greece, 
and  gradually,  especially  in  Asia  Minor,  the  iota  adscriplum  was 
dropped.  The  Greek  characters  of  the  Augustan  age  indicate  a 
period  of  restoration;  they  are  uniformly  clear,  handsome,  and 
adorned  with  apices.  The  lunate  epsilon  and  sigma  (e,  C)  establish 
themselves  in  this  period  1  so  does  the  B9uajre  form  C,  and  the  cursive 
u  isaieooccasionally  found.  Tfaeinscnptions  of  Hadrian's  timeshow 
a  tendency  to  eclectic  imitation  of  the  classical  lettering.  But  from 
the  period  of  the  Antonines  (when  we  find  a  good  many  pretty 
inscriptions)  the  writing  grows  more  coarse  and  clumsy  untu  Byzan- 
tine times,  when  the  forms  appear  barbarous  indeed  beside  an  ii^ 
of  the  Augustan  or  even  Antonine  age. 

lest  collections  of  inscribed  Greek  marbles  are  of  course  at 

Athens.  There  are  also  good  collections,  public  and  private,  at 
Smyrna  and  Constantinople.  The  British  Museum  con-  -u,.^ 
taios  the  best  collection  out  of  AtJiHis  (see  the  publica-  ^^*^, 
tion  mentioned  above);  the  Louvre  contajn* a  good  many  jlf^? 
(edited  by  FrShner,  Les  Inscriptions  grecgites  du  musie  tiu  "■'**•• 
Louvre,  1865);  the  Oxford  collection  is  very  valuable,  and  fairly 
laive;  and  there  are  some  valuable  inscriptions  also  at  Cambridge. 

BiBLioGRAPny. — The  followii^  essays  give  good  ontlinea  of  the 
whole  subject.-— Boeckh,  C.J.G.,  preface  to  vol.  i.;  C.  T,  Newton, 
Essays  on  Art  and  Archaeology  {1880),  pp.  95, 309;  S.  Reinach,  Traitt 
ffipigrapkie  grecque  (Paris,  1885).  Besides  the  works  already 
quoted  the  following  should  be  menrioned :— Boeckh 's  Kleine 
Sekrifte»;  Michaelis,  Der  Farthemm;  Waddington,  Fasus  da 
prtmncis  asiatioues,  part  i.  <l873),  and  Mhnom  sm-  h  ehnmeltpe 
de  ia  vie  du  rlUtetir  Aristide-  KirdihoS,  Siudien  lur  Geschichie  des 
griechiscken  Alphabets  (4th  ed,,  1887) ;  Scljubert,  De  proxenia  {Leiprig, 
1881);  Monceanx,  Les  Praxhties  tr.  (Paris,  t886);  LatysheV, 
Instr.  am.  orae  septentr.  PanH  EvainiGr.  et  Lot,  (2  vcAsi ,  St  Petersburg, 
1885-1890);  Bechtel,  Jnschri/Seit  des  iomsehen  Diaiekts  (Gjlttiogen, 
1887);  Paton  and  Hicks,  iTiscriptions  of  Cos  (Oxford,  1891); 
FrUnkel  and  others,  Inschr^ten  von  Fergamon  (3  vols.,  Berlin.  1800- 
1895);  Comparetri,  Le  Leggi  di  Gortyna,  &c,  (JtfwiHm.  antiiM,  lil., 
-"  -';  E.  Hoffmann,  SyUoge  epier^mmOUun'  Gmec.  (HaHe  a.  S., 

i_/. ,  Jfopieria  Of»  iiaeartder  (Berlin, 

,.  . naire  des  Hudes  d^ipipaphie  greoque 

(Pans,  1906);  Hackl,  MerkanliU  Inschr.  aufailischen  Vasen  (Munch, 


IV.  Latin  iMsoapnoNs 

I.  Latin  or  Roman  ItHcr^tJons  (by  which  general  name  ate 
desig^ted,  in  classical  archaeology,  all  noo-literaiy  remains 
of  the  Latin  lan^nage,  with  the  exertion  of  coins,  tetters  and 
journals)  fall  into  two  distinct  classes,  viz.  (t)  those  which  were 
written  upMi  other  objects  of  vukius  kinds,  to  denote  their 
peculiar  purpose,  and  in  this  way  have  bten  preserveil  altmg  witli 
tbem;  and  (3)  those  which  themselres  BXt  the  objects,  written, 
to  be  durable,  as  a  rule,  on  metal  or  stone.  Tbe  first  class  is  that 
of  irucripiihns  in  the  stricter  sense  of  the  word  (staled  by  the 
Romans  Ululi,  by  the  Germans  AufteliHflM);  the  second  it 
that  of  instmments  or  charters,  public  and  private  (styled  by 
the  Romans  first  leges,  afterwards  ins^itnujiia  or  tabulae,  and  by 
the  Germans  Urkundtn). 

No  ancient  Latin  suthors  have.  |»of^ased]y  collected  and 
explained  or  handed  down  to  us  Roman  inscriptions.    Sojf  of 


a  inscriptions.    Soma  d 
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the  OT&tors  and  historians,  such  as  Cicero,  Livy,  Pliny  the  elder, 
and  SuetooiuB  amoDg  the  Latins,  aad  Polybius,  DionyMus  of 
HalicarnaaBus  and  Josephus  among  the  Greeks,  occasionally 
mention  inscriptions  of  high  historical  interest.  A  few  gram- 
marians, as,  for  example,  Varro,  Verrius  Flaccus  and  Valerius 
Probus  of  Berytus,  quote  ancient  nords  (X  formviae  from  them, 
01  explain  the  abbreviations  used  in  them.  Juridical  instru- 
ments, laws,  constitutions  of  emperors,  senatus  constdla  and  the 
like  appear  in  the  various  collections  of  Roman  jurisprudence. 

Inscriptions  (in  the  wider  sense,  as  ve  shall  henceforth  call 
them  without  regard  to  the  distinction  which  has  been  drawn) 
have  been  found  in  nearly  every  centre  of  ancient  Roman  life, 
but,  like  many  other  remaina  of  antiquity,  only  seldom  in  their 
original  sites.  The  great  mass  of  them  has  to  be  sought  for  in  the 
laige  European  museums  of  andent  art,  and  in  the  smaller  local 
collections  of  ancient  remains  which  occur  nearly  everywhere  in 
the  European  provinces  of  the  former  Roman  empire  as  well  as 
in  the  north  of  Africa,  and  also  here  and  there  in  Asia  Minor. 

Only  those  copies  of  ioscriptions  are  to  be  recdved  with 
full  confidence  which  are  furnished  by  experienced  and  well- 
equipped  scholars,  or  which  have  been  made  with  the  help  of 
mechanical  methods  (casts,  photographs,  moist  and  dry  rubbings) , 
not  always  applicable  with  equal  success,  but  depending  on  the 
position  and  the  state  of  preservation  of  the  tnotiuments.^  From 
the  first  revival  of  classical  learning  in  the  Caroling^  age 
attention  was  paid  anew,  by  pUgrims  to  Rome  and  other  places 
worth  visiting,  to  epigraphic  monuments  also.  In  the  time  of 
the  Renaissance,  from  the  end  of  the  14th  century  downwards, 
some  of  the  leading  Italian  scholars,  like  Foggio  and  Signorili, 
and  the  antiquarian  traveller  Cyriacus  of  Ancona,  collected 
tnscr^tions,  Greek  and  Latin.'  In  the  15th  century  large  collec- 
tions of  the  inscriptions  of  all  countries,  or  of  limited  districts, 
were  made  by  Giovanni  Marcanova,  Fra  Felice  Feliciano,  Fra 
Michele  Ferrarino,  F19  (^ocondo  the  architect  of  Verona,  Marino 
Sanudo  the  Venetian  polyhistor,  and  others.  At  the  end  of  the 
I5tb  and  the  beginning  of  the  T6th,  the  first  printed  collections 
can  be  recorded  {Spreti's  for  Ravenna,  1489;  Peutinger's  for 
Augsburg,  1508;  Huttich's  for  Mainz,  ijao;  Francesco  degli 
Albertini's  for  Rome,  printed  in  rszi  by  Jacopa  Mazochi), 
while  during  the  sahte  century  a  long  Ust  of  epigrapliic  travellers, 
like  Pighius,  Rambertui  and  Accursius,  or  antiquarian  collectors, 
like  Sigonius,  Fanvinius,.  Antonius  Augustinus  with  his  colla- 
borators  Ursinus  and  MeteUua,  and  many  othen,  were  busy  in 
augmenring  the  stodt  of  eiMgraphic  monuments.  The  series 
of  printed  epigraphic  Corpora  begins  with  that  of  Apianus 
(Ingolstadt,  1534),  the  only  one  arranged  in  geographical  order, 
and  is  continued  in  those  oC  Smetius  (1558,  but  edited  only  after 
the  author's  death  by  Justus  Lipsius,  is^),  Gruter  (with  Joseph 
Scaliger's  Indices,  1603,  and  re-edited  by  Graevius,  1707),  pudiua 
(about  1660,, edited  by  Hessel,  1731),  Reinesius  (1682),  Fabretti 
(1699),. Gori  inid),  Doni  (1731).  Muratori  (<73Q),  Mafiei  (1749), 
Donati  (1765-1775).  These  collections,  manuscript  and  printed, 
will  never  altogether  lose  their  value,  as  great  numbers  of  in- 
scriptions known  to  the  andent  collectors  have  since  been  \osX 
OF  destroyed.  But,  inasmuch  as  even  towards  the  be^nning  of 
the  15th  century,  as  well  as  afterwards,  .especially  from  the  i6th 
down  to  a  very  recent  period,  all'sorts  of  inaccuracies,  interpola- 
tMKiB  and  even. downright  fal^ficatioos,)  fwmd  their  way  into 
the  Corpora,  these  cos  be  employed  only  with  the  greatest  caution. 
Uodem  critical  research  in  the  field  of  ^igraphy  began  with  the 
detectioa  of  -those .  forgeries  (especially  of  the  very  extensive 
and  skMful  oon  of  Pixro  Ligsrio,  the  architeotto  the  house  of 
Eate)  by  Maftei,  OUvieri:  and  Marini.  .  The  last-named  scholar 
openA^aruew  aaof  trulycritiool  aoid  solelitific,  handling  of  Roman 
insbriptians  i^peCifUy  J»  hu  U»ndajd  ffoik  on  the  Alti  <Ui 
fi-aleiU  anol*,;^JBe,  .Cjgs)]  his  disc^le  and  saccessor.  Count 
Bartolomeo  Borgheei  (who  died  at&uiMartno  fn.i86Q),  may  be 
ri^tly.  called,  the  found«x  of  the: -modem  sciQBce  of  Roman 

'■  *See' E.   Hubiier,  Ote^ '  mechanischt  '  Copieen    von    Insdriften 

(Beriin,  iB^i).     ^  , 

i''*CAmpat«  De'ftoMi,  BtdUtSHo'iUU'  ittsUtnto  artluiilotko  {1871), 
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epigraphy.*  OreUi's  handy  collection  of  Roman  inscription* 
(3  vols.,  Zurich,  1838)  is  a  first  attempt  to  make  accessible  to 
a  larger  scientific  puUic  the  results  of  the  researches  of  Marini 
and  his  successors;  but  it  was  not  completed  (and  thoroughly 
corrected)  until  nearly  thirty  years  later,  by  Henzen  (Orelh, 
iii.,  with  the  indispensable  Indices,  Zuiicb,  1856),  who,  with 
Mommsen  and  De  Rossi,  carried  out  the  plan  cHf  a  universal 
Corpus  inscriptionum  Latinarum,  previously  projected  by  MafFei 
(1733),  by  Kellermaim  and  Sarti  (1832),  with  Borgheu's  he^, 
and  by  Letroime  and  Egger  (1843).  After  the  appearance  oi 
Mommsen's  InacripHones  regiii  NeapoHtoMi  IMinat  (Leipzig, 
1852)  and  his  Inscripiumes  confoederalionis  Helveticae  Latinae 
(vol.  X.  of  the  publications  of  iJie  Zurich  Antiquarian  Society, 
1854),  the  publication  of  the  C.I.L.,  following  the  similar  "work 
of  the  Greek  inscriptions,  was  undertaken  by  the  Royal  Academy 
of  Sciences  of  Berlin. 

This  work,  in  which  the  previous  literature  la  fuHy  described  and 
utilized,  consists  of  the  following  parts; — vol.  1..  Inscriptiones 
antiguissimae  ad  C.  Ousaris  tiuirtem  (1S63;  and  ed.,  part  i.,  1893); 
Ritschl's  Priscae  LaUrntaUs  mtnmmetUa  epigraphica  (Berlin,  1863, 
fo!.)  form  the  graphic  illustration  to  vol.  i,,  giving  all  extant  monu- 
ments of  the  republican  epoch  (with  five  Supplemmta,  Bonn,  1863- 
1865;  R,  Garrucci's  Sylioet  inscripHmium  Latinarum  atoi  Ronaitae 
reipubiieae  usgue  ad  C.  lulium  Caesartm  ptenissinia,  3  vols,,  Turin,. 
1875-1877,  must  be  used  with  caution);  vol.  ii.,  Inscr.  Hispania* 
(1869;  with  Supplement,  lS^3);  vol.  iii.,  Inscr.  Asiae,  prooindaruni 
Europae  GroKarvm,  lUyrict  (1873;  with  Supplements  and  Index, 
ia89;-i903);  vol.  iv.,  Inscr.  parielariae  Prmpeiana*  Htrctdanmses 
Slaoiarute  (the  scratched  and  painted  inacripdons  chiefly  of  Pompeii) 
(1871;  with  Supplement,  part  i.,  1898:  part  ii.,  1909);  vol.  v.,  Inscr. 
Gailiae  cisatpitw  {1872-1877;  with  Suppl.,  Et.  Pais,  C.I.L.  Mppi. 
ItaHca);  vol.  vi,,  Inscr.  tirWj  Romae  (1876-1902!  with  5u|qdemeiit, 
1903);  vol.  vii.,  Inscr.  Britanniae  (1873);  vol.  viii.,  Instr.  Ajrieaa 
(1881:  with  Supplement,  1891-1894,  1904);  vol.  ix.,  Jnscr.  Calabrioe, 
Apnliae,  Samni%,  Sabinonim,  Piceni  (1663);  vol.  x.,  Inxr.  Bniltio- 
rum,  Lacaniae,  Campaniat,  Siciiiae,  Sardiniae  (1883);  vol.  xi.,  Inter, 
Aemiiiae,  Urnbriae,  Etmrute  (18SS;  part  ii.,  1901  eqq.);  vol.  xii.. 
Inter.  Gailiae  Narbonentis  (1888);  vol.  xiii.,  Inscr.  irtunt  GaiHamm 
et  duarutn  G«rwMMuiruM  (1899  sqq,;  part  ii.,  1905  sqq.);  vol.  xiv., 
Inscr.  Lata  antigui;  vol.  xv.,  Inscr.  laierum  (1891;  part  ii.,  i.  [tasa, 
hieernae.fitltdae],' 18^).  The  arrangement  observed  in  the  CorfiiH  is 
the^eographicar(asin  Apianus);  within  the  single  tawna  the  order  of 
subjects  (Itfult  sacri,  ma[istraluum,  prieaiomm,  &c.,  as  10  Smetiue) 
is  followed,  with  some  few  exceptions,  where  the  monuments  are  so 
numerous  (as  in  tbe/oruMt  of  Rome  and  at  Pompeii  and  Lambsesis) 
that  they  can  be  assigned  to  their  Miginal  places.  Running  supple- 
menta  to  the  C.I.L.  are  ^ven  in  the  Ephemeris  epigraphica.  Corporis 
inscr.  Laiinarum  snppiementum  (Berfin,  i8?3  tm.);  and  the' new 
discoveries  of  each  yearare  recorded  in  Cagnats  L'^  «ittte£/>4n>^J^w«. 

The  inscription*  in  the  other  Italian  dialects  have  been  pubiiahed 
by  Conway,  Ilalic  Dialects  (Cambridgei  1S97);  ct.  vol.  11.  of  von 
Planta,  GramnnUik  der  oskisch-ambriiCMn  Diaiekle  (Strassburg,  1B97). 
A  Corpus  of  the  Etruscan  inscmptions  was  begun  in  1803  by  Panll 
and  is  now  nearly  complete.  Tue  inscriptions  of  the  Vcned,  a  N. 
Italian  peo[de  of  the  Illyrian  stock,  will  be  found  in  vol.  iii.  of  Pauli, 
Altittdischa  Forsclmngen  (Leipzig,  1S91).  For  Che  Chriaciaii  in. 
scriptions  eec  De  Rmsi'i  laser.  CkrisHanae  urbiil  Romae  sepUmo 
saecuia  anUquiores,  vol.  i.  (Rome,  1837),  vol.  ii.  (1888);  the  />Mm^ 
tions  chriiiennes  de  la  Gauie  of  Le  Blain  (3  vols.,  Paris,  1857-1865; 
new  edition,  1893):  the  AUckrisUiche  Insckriften  der  tOuMaude  oi 
Kraos  (1890);  the  ChritUiche  Inxkrijlen  der  Sclmeix.  man  IV.-IX. 
Jahrhtmdert  of  Egli  (1895) ;  and  the  Inscr.  Hispaniae  Christiamae  and 
Inscr.  Britanniae  ClinstiaHae  of  HQbner  (Bcnlin,  1871,  1876).  As 
splendidly  illustrated  works  on' the  Latin  inscription*  of  some 
districts  Alphonse  de  Boienea'a  Inseripttans  antiqnee  de  Lyon 
(Lyons,  1846-1854),'  Ch.  Robert's  E^ura^hMrvmaiiM  de  la  MaseUe 
(Paris,  1875),  and  J.  C.  Brute's  Lapidarium  teptenirionale  (London 
and  Newcastle,  i875)'can  be  reuonmeoded.  Besides  the  above- 
mentioned  Oielli-Hensen  collection.  G.  Wilmanns's  Bxempia  in- 
tcriptionmn  Latinarum  (3  vols,  Berlin,  t873,  "^t^i  copious  indexes), 
and  Dessau's  InsfripOonei  Latins  selectae  (vol.  i.,  1893;  vol.  ii., 
1903;  ii.,  1906)  give  a  general  synopsis  tA  the  materials'  inscriptions 
of  intereet  to  studentB  of  history  are  collected  in  Rudiforth'e  Latin 
Historical  Jnsiriptions  (Oxford,  1893);  Leroux^  Remieidet-piMiab- 
Hone  ipisTO^phiquet  rtlatieet  d  I'anHquM  rotnaitte,  Tecords:  those  wbkdi 
bear  on  antiquities.  Of  other  works  may  be. 'mentioned  RnggieTO, 
Disionario  epigrafico  di  aniickitd  romane  (1B86);  Olcott,  TheMmus 
Ungnaa  LaltTtaa  epigmplncae iiyo^  gciq.).    ■ 

IL  Informatianiegarding  the  forms  bf. letters  used  on  Roman 
inscripti(Hi&:will  be.iound  under  the  artlkles  Latin  LANcnAbK; 
Falagogrxphy  and  WutinC  (d.  Hflbitei>,'  £xem^  scri^vfde. 

*  Hn  "workk.havB  been-  published  by- the  French  gouerttnentiit: 
icweral'Volume3  4tw  (Pans,  1862  sqq.). 
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epigraphicM  LatiHoe,  1895).  The  forms  of  the  slu^  letters 
vary  not  inconsiderably  according  to  tbe  material  of  tlie 
monuments,  their  age  and  their  origin.  Carefully  cat  letters, 
especially  when  on  a  large  scale,  naturally  differ  from  those 
scratched  01  painted  on  walls  by  Don-professional  hands,  or  hewn 
on  rocka  1^  soldiers;  and  small  incised  (or  dotted)  letters  on 
metal  or  ivory  and  bone,  and  those  painted  on  earthenware,  or 
Impressed  on  it  or  on  glass  before  burning,  are  also  necessarily 
of  a  different  character.  The  letters,  ordinarily  drawn  with 
MMiMCM  on  the  monument  before  being  cut  (and  also  often 
painted,  after  having  been  cut,  whh  the  same  colour),  sometimes 
have  been  painted  with  a  brush,  and  thence  receive  a  peculiar 
form.  To  save  qnce,  on  coins  first  and  afterwards  in  inscriptions 
also,  two  or  three  or  even  more  letters  were  joined,  espedaUy  at 
the  end  of  the  Hues,  t6  a  nexUs  or  a  Hgaltira.  This  system  of 
compendious  writing,  very  rare  in  the  republican  epoch,  and 
slowly  extending  itself  during  the  ist  century,  became  rather 
frequent  in  the  and  and  3rd,  espedaUy  in  Spain  and  Africa. 
There  is  no  constant  system  in  these  nexus  Wteramm,  but  gener- 
ally the  i^e  is  observed  that  no  substantial  element  of  a  single 
letter  is  to  be  counted  for  twice  (thus  e.g.  +  is  it  or  Ji,  not  Tiii). 
Numerals  are  usually  distinguished  from  letters  in  the  aadent 
period,  down  to  the  end  of  the  republic,  by  a  stroke  drawn 
through  them,  as  in  4tVtR,  d»o{m)  nripnCi  -HS  duo  semis 
{sestertius),-^  500;  it  was  afterwards  put  above  them,  as  in  IIVIR, 
XVIRjiTiiilVIR,  dmw,  decemvtr,  sevir.^ 

The  direction  of  the  writing  is  in  the  veiy  oldest  inscriptions 
from  right  to  left  and  from  left  to  right  in  alternate  lines,  an 
arrangement  technically  called  0ov<rTpo<f»i56y  (D.  Comparetti, 
Iscrisione  arcaica  del  Foro-  Romano,  Florence,  1900;  fl.  Jordan, 
Hermes,  vol.  tv.  p.  5,  1880),  and  in  the  Sabellic  insci^tions 
similar  arrangements  are  not  infrequent.  In  all  others  it  is  from 
left  to  right.  Each  word  is  separated  from  the  other  by  a  sign 
of  interpunction,  which  is  not  wanted,  therefore,  at  the  end  of 
lines  or  of  the  whole  text.  Exceptions  to  this  rule  occur  only  in 
the  later  period  (from  the  and  century  downwards),  and  some^ 
time^  under  special  conditions,  as  when  abridged  words  form  the 
end  of  the  line.  Here  and  there  even  ttie  different  syllables  of 
each  word  are  aepaiated  by  interpanction.  The  interponction  is 
formed  by  a  single  dot  (except  in  some  very  andent  inscriptions, 
such  as  the  recently  found  Forum  inscription  of  the  regal  period 
and  thos^  of  Pisaurum,  where,  as  ip  Greek  and  other  Italian 
monunenta,  three  dots  ':  are  used.  According  to  the 'technical 
skin  of  the  diSerent  peri<kis  in  stone-cutting  this  dot  is  in  some 
very  andent  inscript|iooS  quadrangular,  or  similar  to  an  oblique 
cross  (  X  ),oi:o'bloi[;ig  (as  a  bold  stroke),  but,  asa  rule,  triangular, 
and  never  drcular.  This  triangular  dot  changes,  by  omamenta- 
\xm,  into  a  hook  (3)  or  a  leaf  (^);  the  ivy-leaf-shaped  dot  is 
espedaUy  frequent  in  inscriptions  from  about  the  and  century 
downwards.  The  dot  is  always  placed  at  the  middle  height  of 
the  letters,  not,  aa.now,  at  the  foot  of  the  line.  In  large  texts  of 
instruments  the  <  bterpundtion  is 'often  omitted;  in  the  later 
period  ft  is  often  entirely  wanting;  and  in  short  texts,  in  the 
disposition  of  the  lines,  in  the  vao'ing  dzes  (A  the  letters  em- 
ployed, in  the  division  of  words  at  the  end  of. the  lines,  &Ct, 
certain  rules  am  observed,  wftlcfa  cannot  be  detaSed  here.  In 
some  instances  older  inscriptions  have  been  cancelled  and  more 
recent  ones  substituted  (e^.  on  milestones),  espedalty  in  the  case 
of  the  dantna^  memoriae  (in  cases  of  high  treason),  in  conser 
-quence  of  whidi  the  names  of  consuls  and  emperors  are  often 
cancelled;  bnt  in  modem  times  also  Inscriptions  have  been 
.deUberateTy  destroyed  or  lost  ones  restored, 
.  For  understanding  the  texts  of  the  inscx^tions  an  accurate 
kiwwledge  oi  the  system  of  abbreviations  used  in  them  is 
necessary  (see  Cagnat,  Covrs  d'fpigrapkie  latine,  3rd  ed.,  1898). 
These  are  almost  invariably  lillerae  sittguiaTes;  that  is  to  say, 
the  initial  letter  is  employed  for  liie  entire  word  (in  all  its  gram^ 
maiicsl  forms),!  or  if  one  initial,  as  belonging  to  mote  than  one 
word,' iS' not  snffidently  clear,  the  first  two  or  even  the  first 
three  letters  are  employed;  rarely  more  than  three.    Abbrevia- 

1  For  other  details  of  iHliDericftl  rotation,  fniotians,  &c.,  aee  the 
mamiala  of  >  metrology. 


INSCRIPTIONS 


631 


tjons  in  the  true  sense  of  the  word  (by  dropping  some  letters  at 
the  end)  are  to  be  found,  in  tbe  older  period,  only  at  the  end  of 
lines,  and  not  frequently.  In  tbe  later  period  some  instances  of 
them  have  been  observed.  The  lUterae  singiUares,  as  Valerius 
Probus  taught,  are  either  generally  employed  {usus  gensralis)  in 
all  daaaea  of  written  doctunents  (and  so  in  literature  also),  as, 
for  instance,  those  of  the  individual  names  (the  pracnomina),  the 
names  of  days  and  feasts  {kal.  for  kolendae),  and  those  of  the 
chief  magistrates  {cos.  for  consul)  and  the  like;  or  they  belong 
chiefly  (but  not  ezdusively)  to  «rtain  classes  of  documents,  such 
as  those  used  in  juridical  acts  (/.  for  lex,  A.  for  keres,  S.  d.  m.  for 
sine  dolo  maJo,  and  so  on),  in  sepulchral  inscriptions  (A.  s.  e.,  hie 
situs  est)  or  in  dedicatory  inscriptions  (n.  s.  I.  m.,  volum  solvit 
Itbens  ma^),  &c.* 

It  may  be  observed  h^e  that  the  praenomina  are,  as  a  rule, 
always  written  in  the  universally  known  abbreviations  0n  the  few 
instances  where  they  are  written  in  full  it  is  a  consequence  of 
Greek  influence  or  of  pecuUar  drcumstances).  The  gentilicia  in 
-ius  are  abridged,  in  the  republican  period,  in  -i  (in  tbe  nomin- 
ative, perhaps  for  -is).  In  the  always  abbreviated  Indications  of 
ancestors  or  patrons  (in  the  case  of  slaves  and  freedmen),  as 
C.f.,G(UJUius,M.l.,MarcilHKrtus(s.ioisen>usis  not  frequent), 
the  feminine  gender  is  sometimes  indicated  by  inversion  of  the 
letters.  Thus  0. 1,  (or  lib.)  or  W  (an  inverted  M)  /,  designates  a 
mulieris  Hbertus;  T  and  H  are  used  for  JUta,  pupiUa.  On  the 
trilms  and  their  abbreviations,  and  on  the  so-called  military 
tribus  (which  are  names  of  colonies  collocated^  tor  the  sake  of 
Symmetry,  at  the  place  usually  occupied,  in  the  nomenclature, 
by  the  tribus),  and  on  the  other  fndlcarions  of  origin  used  in  the 
designaUon  of  individuals,  the  indexes  to  the  above-named  works 
give  sufficient  information;  on  the  geographical  distriburion  of 
the  tribus  see  Grotefend's  Impenum  Smutnum  tributim  de- 
scriptum  (Hanover,  1863).  For  the  abbreviations  of  official 
charges,  urban  and  munidpal,  and,  in  the  imperial  period,  dvil 
and  military  (to  which,  beginning  with  the  4th  century,  some 
Christian  designations  are  to  be  added),  see  also  the  explanations 
given  in  the  indexes.  Among  these  abbreviarions  the  first 
instances  are  to  be  found  of  the  indication  of  the  plural  number 
by  doubling  the  last  letter;  thus  Augg.,  Caess.,  coss.,  dd.  nn. 
(dotmni  noslri),  are  used  from  the  3rd  century  downwards  (see 
De  Rossi's  preface  to  the  Inscriptiones  Christ,  urbit  Romae)  to 
distinguish  them  from  Aug.,  Caes.,  as  designating  the  singular. 
In  the  later  period,  a  dot  or  a  stn^e  over  the  abridged  word,  like 
that  upon  numerals,  here  and  there  indicates  the  abbreviation. 

III. — 1.  Among  the  inKriptions  in'the  etricter  sense  (the  titiUi), 
perhaps  the  oldcst,'aad  certainly  the  most  frequent,  are  the  sepulchral 
taseriptions  (d'ttiii  sepuicrales).  Of  the  different  forniis  of  Roman 
tombs,  partly  depending  upon  the  difference  between  burial  and 
cremation,  waiclv  were  in  use  side  by  side,  a  very  complete  account 
is  given  in  Marquatdt'a  Handbuck  dir  rSmisdien  AUertamer  (vol.  vii. 
part  i.,  Leipzig,  1879,  ?■  330  eeq.).  The  most  ancient  examples  are 
those  of  a  sepukretum  at  Praeneste  (C.I.L,  i..74.  i^S.  1501  a-d; 
Bphem.  epigx- 1-  25-131 ; :  W^.  153) ;  the  oldeat  of  .these  contain  nothing 
but  the  namcof  tho  deceased. in  the  Bomilnative;  those  of  more  recent 
date  give  it  in  the  genitive.  _  The  oldest  ^d  simplest  form  remained 
always  in  use  down  to  Christian  times:  it  is  that  used  on  the  laree 
tectonic  monumentB  of  the  Augustan  age  {e.g.  that  of  Caeciiia 
Metella,  C.l.L.yi.  1374)  and  in  themaiua^ormost  of  theemperora, 
and  is  stiU  frei^ueat  in_the  tiiuli  of  the  laf^e  columbaria  of  the  same 
age  {C.J-L.  vi.  part  ij.).  It  was  early .  succoeded  by  the  lists  o( 
names,  given  also  in  the  nominative,  when  more  than  one  individual, 
dther  dead  or  alive,  were  to  be  indicated  as  sfiarers  of  a  tomb.  To 
distinguish  the  members  still  ali>v,  a  v  {vmit,  vicoi,  vm)  was  prefixed 
to  their  names  (e.g.  C.I.L.i.  1020,  J193,  laji);  jthe  deceased  were 
sDraetimea  marked  by  the  B^ta  merujif  (C.IJ^.i.  1032;  Wil.  158; 
see  also  C.l.L.  vi..  10251  seq.).  Only. the  names.in  the  nominative 
axe  shown,,  too,  on  the  larcopka^i  ci.the   TurpLeii  and  Fourii  at 


■On  the  lystem  of  Roman  nomenclature  and  tbe  abbreviations 
employed  in  at  see  Caenat's  textbook,  and  formore  detail  Mommsen 
in  Ramische  Forsihtttgen,  i.  i  seq.,  aadi'm  Hermes,  iiL  (1869), 
p.  70,  W.  Sduilae,  Zur  GtsckiclUe  iattiMsthen  Edgftmamett  (Berim, 
1904);  aa  the  cognt)mina  (but  only  tboae  occurring  in  ancient 
literature),  Ellendt,  De  cattiomine  et  agnamitie  Romano  {KOnigsberg, 
1853),  andontbelocattiafHOMina  erf  the.Romsnpatridnte.  Mommsen, 
Rdm.  Forsch.  a.  290  seq.;  on  the  mnrmia  tmliliciti,  illttmer 
(Epi^m.  epigr.  ii.  2j  seq.).  The  indeiceB  to  Oreili,  Wilntenns,  and 
the  volumes  of  the  Corpus  may  also  be  consulted. 


Digitizoc  by 


Google 


632 


INSCRIPTIONS 


n  the  (ddeet  inscriptions 
wum  {.Cl.L.  i.  29;  WiL 
537),  to  which  were  added  afterwarda  the  insignia  of  the  nutgiitratus 


....  it  kind  are  the  inacriptiona  scratched  without  much  ( 

n  very  simple  earthen  vessels  which  belonged  to  a  septdcretum  of 


Appian  road, 

1539.  '539  a-d  =  C.I.L.  vi,  8211-8357;  WiL  176);  they  can  ue 
ascribed  to  the  period  of  the  Gracchi.  On  these  oUae,  besides  the 
name  of  the  deceased,  also  for  the  most  part  in  the  nominative,  but 
on  the  more  recent  in  the  genitive,  the  date  of  a  day,  probably  that 
of  the  death,  is  noted;  here  and  there  obit  (or  0.)  is  added.  About 
the  same  epoch,  at  the  beginniiig  of  the  6th  century,  along  with  the 
growing  taste  for  tectonic  ornamentation  of  the  tombs  in  the  Greek 
style,  poetical  epigrams  were  added  to  the  simple  sejjulchra! 
liluius,  especially  amongst  the  half-Greek  middle  class  rB]xdly  in- 
creasing in  Rome  and  Italy;  Satumian  [C.I.L.  i.  1006),  iambic 
(1007-1010)  and  dactylic  (loii)  verses  become  more  and  more 
frequent  in  epitaphs  (see  Buechcler,  Antkolo^ia  Latina,  a.).  In  prose 
also  short  designations  of  the  mental  qualities  of  the  deceased  Qtomo 
bonus,  miserieori,  amans  pavperum,  or  uxor  fruei,  bona,  pudiea  and 
the  like),  short  dialogues  with  the  passer-by  Originally  borrowed 
from  Greek  poetry^,  as  vale  sah/e,  sahms  ire,  vale  el  lu,  ie  rogo  prat- 
leriens  dicas  sit  ttbi  terra  levts,"  &c.  (Wil.  180),  then  indications  of 
his  condition  in  his  lifetime,  chiefly  among  the  Greek  tradesmen  and 
workmen,  e.g.  Umius  de  coUe  VtrHtnals  {C.I.L.  i.  loii),  martontaHus 
ie  sacra  via  (1037)  and  the  like,  and  soine  formulae,  auch  as  ossa  kic 
sila  sunt,  heic  cuSal,  heic  situs  tst  (in  republican  times  mostly  written 
in  full,  not  abridged)  were  added  (J.  Church  "  Zur  Phraseologie  der 
tat.  Grabinschriften  "  in  Arch.  lot.  Lexikogr.  12.  215  sqq.).  The 
habit  of  recording  the  measurement  of  the  sepulchre,  on  tne  sepul- 
chral cippus,  fay  such  formulae  as  locus  pattt  tn  Jronte  Pedes  tot,  in 
agro  (or  tn  via,  or  retro)  pedes  lot,  seems  not  to  be  older  than  the 
Augustan  age  {C.I.L.  i.  1021,  with  Mommsen's  note;  Wit.  188). 
About  the  same  time  also  the  epitaphs  more  frequently  state  how 
long  the  deceased  lived,  which  was  formerly  added  only  on  certain 
occasions  (^.g.  in  the  case  ai  a  premature  death) ,  and  mosuy  in  poetical 
form.  The  worship  of  the  dei  Manes,  though  undouotedly  very 
ancient,  is  not  alluded  to  in  the  sepulchral  inscriptions  themselves 
until  the  close  of  the  republic.  Here  and  there,  in  this  period,  the 
tomb  is  designated  as  a  {locus)  deum  Maaniutn  {e.g.  at  Hispellum, 
C.I.L.  i.  1410);  or,  it  is  said,  as  oh  a  cippus  from  Corduba  in  Spain 
(,C.l.L.  iL  2255;  Wil.  21B).  C.  Sfniio  Sat{i,rmno)  co{n}s(,iiU)—thfit 
is,  in  the  year  19  B.C. — dei  Manes  reciperuni  AbuUtam  N{amerii) 
l{ibertam)  NigeBam.  In  the  Augustan  age  the  tilulus  sepulcralis 
beeins  to  be  confounded  with  the  Ululas  sacer;  it  adopts  the  form  of 
a  dedication  d^  Manibus,  offered  to  the  dM  Hants  (or  dti  inferi 
iianes,  the  dei  parenlum  being  the  Manes  of  the  parents)  <A  the 
deceased  (see  Orel.  4351;  Wil.  217-228).  This  formula,  afterwards 
so  common,  is  still  very  rare  at  the  end  of  therepublic,  and  is  usually 
written  in  full,  while  in  later  times  it  is  employed,  both  simply  and  in 
many  varied  forma  (at  dis  man^tus  satrurH,  otd.m.et  memoriae,  d,  m. 
el  genio,  or  mtmoriae  aetemat,  pad  tt  qtUeti,  quieti  aettmoe,  somns 
aeUrnali  and  so  on;  Wil.  246),  in  thousands  of  monuments.  By 
similar  degrees  the  liliilus  sepukralis  adopts  many  of  the  elements  of 
the  titulus  honorarius  (the  indication  of  the  cursus  honorum,  of  the 
military  charges,  &c.,  as  e.g.  in  the  inscription  of  Cn.  Caipumius  Piso, 
C.I.L.  1,  598=vi.  1276,  Wil.  1105,  on  the  pyramid  of  Cestius,  C.I.L. 
vi.  1374,  and  on  the  monument  at  Ponte  Lucano  of  Xi'  Plautius 
Silvanus  Aelianus,  consul  A.l>.  74,  Orel.  750,  Wil.  1145  and  many 
others),  of  the  tituli  eperum  pubttcoram  (e.g.  monumentum  fecit,  siei 
et  suis,  &c.),  and  of  the  inslrumenla.  Testaments  (like  those  of 
Dasumius  of  the  year  A.D.  log. — C.I.L.  vi'.  10229;  Wil.  314;  and  T. 
Flavins    Syntrophus — C.I.L.  vi.  10239;  Henz.  7321;   Wil.   ""*    " 

Cirts  of  them  (like  that 
ingones,  belonging  to  Vespasian's  time,  Wil.  315),  funeral 
(as  those  on  Tuna— C./.L.vi.  1527;  iVoiraie  tiegfi  scan  (1898),  p.  412; 
Hirschfeld,  Wiener  Studien  Bormannheft,  p.  283;  Fowler,  Classical 
Reoiea,  xix.  261 ;  on  Murdia— C.I.L.  vi.  io2to;  Orel.  4860; 
Rudorff,  Abhandluitgen  der  Kdnigl.  Akademie  der  Wissenschaflen  su 
Berlin  (r868),p.2i7seq.;  and  that  of  Hadrian  on  the  elder  Matidia, 
found  at  Tivoli — Mommsen  in  the  same  Abhandiungen  (1863),  p.  483 
seq;  Dehner,  Laudatio  Moiidiae,  Neuwied  (1891),  numerous  state- 
ments relating  to  the  conservation  and  the  employment  of  the  monu- 
ments (C.I.L.  vi.  10249:  Wil.  287-290),  to  their  remaining  within 
the  family  of  the  deceased— from  which  came  the  frequent  formula 
"  h(oc)  m(onianenlum)  h[tredtm)  n(on)  s(equelur)  "  and  the  like 
(Wil.  280;  cf.  Hor.  Sat.  i.  8.  13),— and  relating  to  the  annual 
celebration  of  parentalia  (Wil.  305  seq.),  down  to  the  not  uncommon 
prohibition  of  violation  or  profanation  of  the  monument  nM  violare, 
&c.,  with  many  other  particulars  (on  which  the  index  of  Wil.  p.  678 
seq.  may  be  consulted),  form  the  text  of  the  sepulchral  inscriptions  of 
the  later  epoch  from  Augustus  downwards.  The  thoroughly  pagan 
sentiment  non  ftti  non  sum  non  euro,  or  n.  f.  n.  s.  n.  c,  is  common, 
apparently  a  translation  of  the  Greek  oAic  iiiBi*'^*''^^''  obc  liro^iiu'  i^ 
fiiXet  ;»!.  Another  type  of  epitaph,  much  affected  by  the  poorer 
classes  (like  our  "  Affliction  sore  "  &c.),  is:  noli  dolere  mater  eeentum 
meum,  Properamt  aetas,  hoe  voluit  faius  (sic)  miki  ((Lier,  "  Topica 
1  sepulcralium  Latinorum  "  in  Phiiotogus,  62.  445  sqq.). 
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To  these  are  to  be  added  many  local  peculiarities  of  provinces  (as 
Spain  and  Africa),  districts  (as  the  much-disputed lu^oscnt  dedicare 
of  the  stones  of  Lyons  and  other  parte  of  Gaul),  and  towns,  of  whfch 
a  full  account  cannot  be  given  here. 

2.  Of  the  dedicatory  inscriptions  (or  tiivli  sacrt),  the  oldest  known 
are  the  short  indications  painted  (along  with  representations  erf 
winged  genii,  in  the  latest  style  of  Graeco- Italian  vase  painting), 
with  white  colour  on  black  earthen  vessels,  fay  which  those  vessels 
{pocula)  are  declared  to  be  destined  for  the  worship,  public  or 
private,  of  a  certain  divinity  (C.I.L.  i.  43-50;  Epliem.  epxgr.i. 
5-6;  Wil.  2827  a-i);  they  give  the  name  of  the  god,  as  that  of 
the  possessor, in  the  genitive  (e.g.  Saeturm  pocolem.Lavemaipocotom). 
The  proper  form  of  the  dedication,  the  simple  dative  of  the  name  oi  a 
divinity  and  often  nothing  else  (as  Apolenei,  Fide,  Junone,  &c.,  which 
are  all  datives),  is  shown  on  the  very  primitive  altars  found  in  a 
sacred  wood  near  Pisaurum  (C.I.L.  i.  167-180;  Wit.  1-14);  but  also 
the  name  of  the  dedicants  (malrona,  malronaPitaurese,  which  are 
nomin.  F^ur.)  and  the  formulae  oC  the  offering  (deno  dedrot  or  dedro, 
donu  dat,  where  dono  and  donu  arc  accus,)  are  already  added  to  them. 
This  most  simple  form  (the  verb  in  tfie  perfect  or  in  the  present) 
never  disappeared  entirely;  it  occurs  not  infrequently  also  in  the 
later  periods.  Nor  did  the  dadve  alone,  without  any  verb  or  fonnula, 
go  entirdy  out  of  use  (see  C.I.L.  i.  630;  Wil.  36;  CJ.L.  i.  &IA^ 
vi.  96;  Orel.  1850;  WU.  32;  C.I.L.X  1153;  Henz.  5789;  WiL 
'(75)-  Butataneariy  date  the  verb  ifcnuBi  dare  and  some  synonyms 
(like  donurn  portare,  ferre,  mancupio  dare,  parare)  were  felt  to  be 
insufficient  to  express  the  dedicator'*  gcKW-will  and  hii  sense  of  the 
justice  of  the  dedication,  which  accordingly  were  indicated  in  the 
expanded  formula  dono  dedet  lub(e)s  merelo  (C.I.L.  i.  183,  cf.  p.  555; 
WU.  21;  C.I.L.  L  190;  Wil.  22),  or,with  omission  of  the  verb.  dD»(> 
mere(ia)  lib(e)s  (C.I.L.  f.  182J.  The  dative  case  and  this  formula, 
completely  or  partially  employed  (for  merito  alone  is  also  used,  as 
C.I.L.  i.  562,  cf.  Ephem,  epxp.  ii.  353,  Wil.  29).  remained  in  solemn 
use.  To  listens  (or  libens)  was  added  laetus  (so  in  Catullus  31.  4), 
and,  if  a  vow  preceded  the  dedication,  votum  solvit  (or  voto  con- 
demnatus  dedit;  see  C.I.L.  i.  1175;  Henz.  5733;  Wil.  142,  and 
C.I.L.  ii.  1044):  so,  but  not  before  the  time  of  Augustus  (see  C.I.L. 
i.  td62=iii.  1772),  the  soienm  formula  of  the  dedicatory  inscrqitionB 
ofthe  later  penod.v.f./.  m.  or  11.  j. /.  ^.  tti.,  arose.  To  the  same  effect, 
and  of  equally  ancient  origin  with  the  solemn  words  dare  and  donum 
dare,  the  word  sacrvm  (or  other  forms  of  it,  as  sacra  [ara]),  conjoined 
with  the  name  of  a  divinity  in  the  dative,  indicates  a  gift  to  it  (e.g. 
C.I.L.  i.  814;  Wil.  32;  C./.L.  i.  I200-I20I;  Wil.  33»ft}i  the  same 
form  is  to  be  found  also  in  the  later  period  (e.g,  C.I.L.  i.  1124;  Henz. 
5624-5637),  and  gave  the  model  for  the  numerous  sepulchral  jj 
Ecriptions   with   dis   Manibus  s '        •   ■    ■■ 


1   mentioned   before.     Sacrum 


tenth  part  of  their  tiooty  (de  proMod,  as  is  said  on  the  b^is  erected 
by  one  of  the  Fourii  of  Tusculum — C.I.L.  i.  63,  64;  Henz.  5674; 
Wit.  18)  or  gain,  and  out  of  this  dedicate  a  gift  to  Hercules  or  other 
divinities  (see  also  C.I.L.  i.  1503;  Wil.  24;  C.I.L.  1113;  Wil.  43). 
Again,  what  one  man  had  vowed,  and  had  b^iun  to  erect,  is,  by  tiis 
will,  executed  after  his  death  by  others  (ae  the  propylum  Certris  tt 
Froserpinae  on  the  Eleusiniaji  temple,  wldch  Appius  Claudius 
Pulcher,  Cicero's  well-known  predecessor  in  the  CUician  proconsulate, 
began— C./.L,  i.  6i9=-iii.  347;  Wil.  31);  or  the  statue  that  an 
aedHis  vowed  is  erected  by  himself  as  duooir  (C.I.L.  iif.  500;  Henz. 
5684);  wtiat  slaves  had  promised  they  fulfil  aa  freedmen  (C.I.L, 
1233,  servos  vovit  liber  solvit;  C.I.L.  816,  Wil.  ji,  "  serivos)  vmi(it) 
le^rt(us)  solviit)"),  and  so  on.  The  different  acts  into  which  an 
offering,  according  to  the  circumstantially  detailed  Roman  ritual,  Is 
be  divided   (the  consecratio  l>eing  fuliitled  only  by  the  solemn 


dedicatii})  are  also  specihed   ( 


d^icatory   i 


Tiptions    (see   for 


or  cojtsecrare,  Orel.  2503,  and  Hem.  6124,  6128; 
for  dedicare,  C.I.L.  i.  1159,  Henz.  7024,  Wil.   17?" 

"       ■■     ■    ■         lucum  til"  ■'-■'•" 

the  oara  leege  A  ' 
i.  807,  Ord.  128^,  VWl.  101).  Not  exactly  dedicatory,  but  only 
mentioning  the  origin  of  the  gift,  are  the  inscriptionB  on  the  pedestUs 
of  offerin{s  (iroBiniaTa,  donaria)  out  of  the  booty,  like  thoee  of  M. 
Claudius  Marcellus  from  Enna  (C.I.L.  i.  530;  Wil.  25,  "  Hinnad 
cepit  ")  or  of  M.  Fulvius  Nobilior,  the  friend  of  the  poet  Ennius,  from 
Aetolia  (C.I.L.  i.  334;  Orel.  562;  Wit.  26  a,  and  BvUeUina  det- 
rinstiluto,  1869,  p.  8;  C.I.L.  vi.  1307;  Wil.  26  i,  " Aetolia  capH"  and 
"  Ambracia  cepit  ") ;  they  contain  only  the  name  of  the  dedicator, 
not  that  of  the  divinity.  Of  the  similar  offerings  of  L.  Mummius, 
already  mentioned,  two  only  are  preserved  in  their  original  poetical 
form,  the  Roman  in  Satumian  verses  of  a  carmen  Iriumphale  (C.I.L. 
i,  541;  Orel.  563;  Wil.  27  a)  and  that  found  at  Iteate  in  dactylk 
hexameters  (C.I.L.  i.  542;  Wil.  27  i);  the  rest  of  them  contain  only 
the  name  of  the  dedicant  and  the  dative  of  the  community  to  which 
they  were  destined  (C.I.L.  i.  and  Wil.  I.e.).  Of  a  peculiar  form  is  the 
very  ancient  inscription  on  a  bronze  tablet,  now  at  Munich,  probaUy 
from  Rome,  where  two  aidiies,  whose  names  are  given  at  the  begiD| 
nii^  as  in  the  other  donaria,  "  viasma(m)  parti(m)  of  \f  '' 
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parti  Apdones  (that  is,  ApeUinu)  dederi  (that  13,  d«d«rei  "  {C.l.L.  \. 
187;  Om.  1433).  Many,  but  not  substantial,  varieties  arise,  when 
old  offerings  are  restored  (e.g.  C.l.L.  i.  638,  632 -Orel.  2135.  and 
Wil.  48;  C.l.L.  L  803;  Henz.  5669,  6122);  or  the  source  of  the 
offering  (e.g.  de  stipe,  C.I.L.  i.  1105;  Henz,  5633.0;  ex  reditu 
...  ._.  ■„g„{g  j,^_  ^j.  luiii^^  ^  munere  gladiatorio,  and  so 
e  [ex  juiso,  ex  imperio,  ex  visu,  ex  oracido. 


pecuniae,  1 


visa  monili,  soiunio  admoniius  and  the  like),  or  the  person  or  object, 
(or  which  the  offering  was  made  {C.l.L.  i.  188.  pro  poplcd;  Ephem. 
epigr.  ii.  208,  pro  trebibos,  in  the  British  Museum;  pro  «,  pro 
salute,  in  henarem  domus  diviuae,  Sec),  are  indicated;  or,  as  in  the 
tituii  operum  publicorutn,  the  order  of  a  magistrate  {de  senati  setUeniia, 
C.I.L.  u  S60  =  vi,  1306;  Orel.  5351;  i.  632-vi.  110;  Orel.  2135: 
Wil,  48;  ieeuTionum  dtcreto,  &c.3,  and  the  magistrates  or  private 
persons  executing  or  controlling  the  work,  the  place  where  and  .the 
time  when  it  was  erected,  are  added.  On  all  these  details  the  indexes, 
especially  that  oi  Wil.  (ii,  67s),  give  further  information.  The 
objects  themselves  which  are  offered  or  erected  begin  to  be  named 
only  in  the  later  period  just  as  in  the  titvli  operum  publkorum 
("  oasim  donum  danl,"  C.l.L.  i.  1167;  "  signum  basim,  ■  C.l.L.  i. 
1154,;  "flfOBi,"  C.I.L.  i.  1468T  Orel.  1+66;  WU.  52;  C.l.L.  i. 
II09i  WiL  54);  in  the  later  period  this  custom  becomes  more 
frequent.  It  is  hardly  necessary  tu  observe  that  all  lands  of  offerings 
luive  very  frequently  also  been  adorned  with  poetry;  these  carmtna 
dedicalorxa  are  given  by  Buechelcr,  Anlhdogta  Latina,  ii.;  cf.  Wil. 
143-IjI. 

3.  Statues  to  mortals,  whether  living  or  after  their  death  fbut  not 
on  their  tombs),  with  honorary  irucnplions  (fiiuii  konorarii),  were 
introduced  into  the  Roman  republic  after  the  Greek  model  and 
only  at  a  comparatively  late  date.  One  of  the  oldest  inscriptions  of 
this  class  comes  from  Greek  soil  and  is  itself  Greek  in  form,  with  the 
name  in  the  accusative  governed  by  some  (suppressed)  verb  like 
"honoured"  {C.l.L.  i.  533;  Wil.  649),  "  Italuei  L.  Comdium 
Seipitmem  (i.e.  Asiagenum)  honoris  caussa,"  lost  and  of  not  quite 
certain  reading,  belonging  to  561  a.U.C.  (193  B.C.) ;  the  iame  iorm 
(in  the  accusative)  appears  in  other  (Latin  or  Latin  and  Oeek) 
n  61  '  


inscriptu 


i.3^5.  7240:  compare  also  C.l.L.~i.  587,  5&8i  Orel.  3036).  The 
-able  house  of  the  Scipios  introduced  the  usie  of  poetical  elogia  in  the 
ancient  form  of  the  carmina  triumphalia  in  Satumian  verses  (from  the 


6th  century  in  elegiac  distichs)..  They  were  added  to  the  short 
tituii,  painted  only  with  minium  on  the  sarcophagi,  giving  the  name 
of  the  deceased  (in  the  nominative)  and  hia  curulian  offices  (ex- 
clusively), which  were  copied  perhaps  from  the  well-known  imagines 
preserved  in  the  atrium  of  the  house  {C.l.L.  i.  39  sq  ;  Orel,  550  sq,; 
Wil,  537  sq.,  and  elsewhere).  They  hold,  by  their  contents,  an 
intermediate  place  between  the  sepulchral  inscriptions,  to  which  they 
•    ■  '      ---'  -■--  "- 1,  and  therefore  are  rightly 


belong  properly,  and  the  honorary  ,  —  _ „ 

atyledJopa.  WbattheScJpiosdid thusprivatelyforthernsclveB 
in  other  cases  done  publicfy  at  a  period  nearly  as  early.  The  nrs^ 
instance  preserved  of  such  a  usage,  of  which  Pliny  the  elder  speaks 
Qlisl.  not.  xxxiv.  I  J7  sq.),  is  the  celebrated  columna  rostrala  of 
C.  DuiliuB,  of  which  only  a  copy  exists,  made  in.br  before  the  time  of 
the  emperor  Claudius  (Ji^.LL.  L  I95  =  vi.  1300;  Orel-  549;  TOl.  609), 
Then  follow  the  elogia  inscribed  at  the  base  of  pi^blie  works  like  the 
Arcus  FaWoniw  (C.l.L.  L  606,  607  and  278,  ekig.  i.-lii.  =vi.  1303, 
1304;  Wil.  610),  or  of  statues  by  their  descendants,  aa  those  belong- 
ing to  a  sacrarium  domus  Augustas  (C.l.L.  i,  elog.  iv,-vi,  =  C/.Z. 
vi.  1310,  1311)  and  others  beloiujii^  to  men  celebrated  in  politics  or 
in  letters,  as  Scipio,  Hortensius,  Cicero,  &c.,  and  found  in  Rome  either 
on  marble  tablets  (C./X.  i.  vii.-xii.  =  C.i',Z„  vi,  ^312,  1279,  1283, 
1271,  1373;  Wil.  611-613)  or  on  busts  (C.l.L.  L  xv.-3dx.  =  C/.i. 
vi,  1327,  129s.  1320,  1309,  1325,  1326;  Wn.  618-621;  see  ajso  C.l.L. 
i.40  =  vll2fo!Wil.  iioi;  and  C./.L.L  631  =  vi.  1278;  i.  640  =  vi. 
1323.  vi.  1321,  1322,  where  T.  Quincti  seems  to  be  the  nominative), 
and'in  divers  other  places  (C.LL.  .1.  xiii,,  »v.;,Wil.  614,  6l5). 
This  custom  seems  to  have  been  resumed  by  Augustus  (Suet.  Aug. 
31)'  with  a  political  and  patriotic  aim,  praised  by  the  poet  Horace 
{Od.  iv.  8.  I^  "  incisa  notis  marmora  puUicis,  per  auae  ipiritus  et 
vita  redit  horns  post  mortem  ducibus  ") ;  for  he  adornedhis /orum  with 
the  statues  of  celebrated  men  from  Aeneas  and  Romulus  downwards 
ICI.L.  i.  xxiv.,  Kjtv.,  xxviL,  xxxii. -C./.L.  vL  1272  1508,  131S. 
1318;  Wil.  625,606,  627,632),  and  other  towns  followed  his  example 
{so  Pompeii,  C.I.L.  i.  xx..  xxii.=WiI.  622,  623;  Lavinium,  C.l.L. 
i.  xKi.;  Wil.  617;  Arretium,  C.l.L.  i.  xxiii.,  xxviii.,  xxix.,  xxx.,  xxxi., 
xxxiii.,  xxxiv.  '^WiL  624,  625,  629-633).  All  these  elogia  are  written 
in  the  nominative.  In  the  same  way  in  the  colonies  statues  seem  to 
have  been  eroted  to  their  founders  or  other  eminent  men,  as  in 
Aquileia  (C.I.L.  I  538-v-  873;  Wil.  650;  compare  also  C.LL.. v. 
862;  Orel.  3827)  andluna  (C.l.L.  i.  S39-Wil.  651). 

But  along  with  this  primitive  and  genuine  form  of  the  tiiulus 
hinfirarius  another  form  of  it,  equivalent  to  the  dedicatory  inscrip- 
tion, with  the  name  of  tiie  person  honoured  in  the  dative,  b^ins 
to  prevaD  from  the  age  of  Sulla  onwards.  For  the  oldest  examples 
of  this  form  seem  to  be  the  inscriptions  on  statues  dedicaUd  to  the 
dictator.at  Rome,(C.7.i-  i.  584  =  vL  1297;  Orel.  567;  Wil.  11020) 
andat  other  places  (Caieta  and  Cluaura,  C-IM-  »-  585.  586;  Wit. 
1 102b,  c),  in  which  the  whole  set  of  honours  and  offices  is  not  enumer- 
ated as  in  the  dogia,  but  only  the  honores  praesentes;  compare  alsp 
th^  inscription  beicfflging  to  about  thesame  c^te,  ofa  guoutor  urinniw 


1104).     Similar  dedications  n 


(C.ZX.  1-  6^6)-  Within  the  Greek  provinces  also,  at  the  same  period, 
■'"■-  form   IS  adopted   (C.l.L.   L   595=111,   531;   Henz.   5294;   Wil. 

■    '■      ■  iflercd  to  Pompey  the  Great  (at 

615,  6i6;  Orel.  574;  Wil.  1107) 

and  to  his  le^te  L.  Afranius  (at  Bologna,  but  erected  by  the  citizens 
of  the  Spanish  colony  Valentia,  C.l.L-  i.  601;  Henz.  5127;  VWl. 
1106).  They  are  succeeded  by  the  statues  raised  to  Caesar  (at 
Bovianum,  C.l.L.  i.  62O;  Orel.  582;  Wil,  1108),  and,  after  his  death, 
iussu  populi  Romani,  in  virtue  of  a  special  law,  at  Rome  (C.l.L.  1. 
626-v!.  872;  Orel.  586;  Wil.  877).  With  him,  aa  is  well  known, 
divine  honours  begin  to  be  paid  to  the  printeps,  even  during  life. 
In  this  same  form  other  historical  persons  of  hioh  merit  also  begin 
to  be  honoured  by  posterity,  as.  for  example,  Scipio  the  elder  at 
Saguntum  {C.l.L.  ii.  3836;  Wil.  653),  Marius  at  Cereatae  Marianae. 
the  place  which  bears  his  name  (C.I.L.  x.  5782;  Wil.  654).  Ot 
statues  erected  by  the  community  of  a  municipium  to  a  private 
person,  that  of  L.  Popillius  Flaccus  at  Fereatinum  seems  to  be  the 
oldest  example  (C.l.L.  i.  116^;  Wfl.  655,  and  his  note).  In  Rome, 
Augustus  and  his  successors  m  this  way  permitted  the  erection  of 
'  "  J  Iriumphalores,  in  ttie  new/orn.  including  that  of 
i    TtHA.  n,^i    ,re-.  ii7;i    f.,...riT    ^.    ..... 


Augustus  (C.LL.  vL  1386;  Orel.  3187;  Wil.  634:  C.LL.  vi.  1444; 
-     "    "'■'  '    "       of  TrajanJC./.i.  -"    "--- 

5^; 

--  ^ , vL  1599 

shown  by  the  statues  of  Symmacnus 


5448;  Wil.  635)  and  that  of  Traja"  (C./.i.  vi.  1377;  Henz. 
Wil.  636;  vi,   1549;  Hen-    """    "-    '"    ' 

..,. ,  Wil.  637;  c.i.i.  1565. 

lasted  to  a  late  period  {C.I.L.  vi 


17H2,  1783;  Orel.  1188;  Henz.  5593;  WiL  645,  645a),  and  many 
other  eminent  men  down  to  Stificho  {C.IJ..  vi.  1730,  1731;  Ord, 
1133-  1134;  Wil.  648,  648a),  who  died  in  the  year  408.  In  similar 
forms  are  conceived  the  exceedingly  numerous  dedications  to  the 
emperors  and  their  families,  in  which  the  names  and  titles,  according 
to  the  different  historicalperiods,  are  exhibited,  in  the  main  with 
the  greatest  regularity.  They  are  specified  in  detailed  indexes  by 
Henzcn  and  Wilmanns,  as  well  as  in  each  volume  of  the  Corpus.  !n 
the  provinces,  of  course,  the  usages  of  the  capital  were  speedily 
imitated.  Perhaps  the  oldest  example  of  a  Htulus  konoratius\D  the 
form  of  an  elogium  (but  in  the  dative),  with  the  full  cursvs  honorum 
of  the  person  honoured,  is  a  biUnguis  from  Athens,  of  the  Augustan 
age  {C.LL.  iu.  551;  Henz.  6456a;Wil.  1122);  the  honours  are  here 
enumerated  in  chrondogical  order,  beginning  with  the  lowest;  in 
other  instances  the  highest  is  placed  first,  and  the  others  follow  in 
order.'  In  the  older  examples  the  formula  "  honoris  causa"  of 
virtuHs  ergo  (Hermes,  vi.,  1871,  p.  6),  is  added  at  the  end,  as  in  an 
inscriptiontrfMytilenebelonging  to  the  consul  of  the  year  723  A.U.C., 
-■-  ,,  -^  'f.LL,  iii.  455;  Orel.  41";  Wil.  iI04i>);  the  same, 
inscription  _pf  about   the  same 


(C.LL, 
Xh.c.). 


abbreviated  (h.c.),  occurs  on  an  inscription  of  . 
age  from  Cirta  in  Africa  (C.l.L.  viii.  7099;  Wil.  2384).  Shortly 
afterwards  the  honour  of  a  statue  became  as  common  in  the 
Roman  municipia  as  it  was  in  Athens  and  other  Greek  cities 
in  the  later  period.  Each  province  furnishes  numerous  examples, 
partly  with  peculiar  formulae,  on  which  the  indexes  of  WUmanns 
(pp.  673,  6^  sq.)  may  be  consulted.  Special  mention  inay  be  made 
of  the  ndm^rous  honorary  inscriptions  ^  belonging  to  aurigae, 
histriones  ■  3^b6.  gladiatoret;  for  those  found  '<^  Rome  sec  C.I.L.  vL 
10,044- 10,2 10. 

He  who  erects  a  temple  or  a  public  building,  or  constructs  a  road, 
a  bridge,  an  aqueduct  or  the  like,  by  inscribing  his  name  on  the 
work,  honours  himself,  and,  as  permission  to  do  so  has'  to  be  given 
by  the  public  authorities,  is  also  honoured  by  the  community. 
ThcrefOTe  tlje  tituii  operum  pubUcorum,  though  m  form  only  short 
official  statements  (at  least  in  the  older  period)  of  the  oririn  of  the 
work,  without  any  further  indications  as  to  its  character  and  purpose, 
partake  of  the  style  of  the  older  honorary  inscriptions.  Of  the  ancient 
and  almost  universally  employed  methoil  of  erecting  public  buildii^ 
by  means  of  the  locatio  censoria  one  mouument  has  preserved  some 
traces  {Ephem.  epigr.  ii.  199).  The  oldest  instance  of  this  class  is 
that  commemorating  the  restoration  of  the  temple  of  the  Capitoljne 

iupiter,  begun,  after  its  destruction  by  fire  in  the  year  671  (83  B.C.), 
y  Sulla  and  continued  five  years  later  by  the  well-known  orator  and 
poet  Q.  Lutatius  Cafulua.  but  completed  only  about  twenty  years 
afterwards.  Here,  after  tne  name  of  Catulus'in  the  nominative  and 
the  indication  of  the  single  parts  of  the  building  (as,  for  example, 
subslrucliotiem  el  labularium),  follows  the  solemn  formula  de  s{enati) 
s(enleniia)  Jaciundunt  coeravil  eidemgue  probavil  (C.LL.  i.  592  = 
VI.  1314;  Orel.  31.3267;  Wil.  700).  With  the  same  formula  the 
praetor  Calpurnius  Piso  Fnigi  (of  about  the  same  period)  dedicated 
an  unknown  buildiiffi  (C/.£.  1.594 =vL' 1275),  restored  afterwards  by 
Trajan.  On  a  work  executed  by  the  coUeeium  Iribttnofum  pUbis 
(C.l.L.  i.  593  -^vi.  1299;  Wil.  787),  perhaps  the  public  streets  within 
the  town,  the  sum  employed  for  it  is  also  inscribed.  Precisely  similar 
is  the  oldest  inscription  of  one  of  the  bridgee  of  Rome,  the  ponle  dei 
guattro  capi,  still  preserved,  though  partly,  restored,  on  its  original 
site,  which  commemorates  its  builder,  the  tribuiic  of  the  year  699 


.    '  This. observation,  arolied  to  a  large  number  ot  monuments,  gavp 
rise  to  many  of  the  sfdendid  epigraphical  labours  oF  Borg^iesi  {see 

a.  his  (lissertation  upon  the  insaiption  of  the  consid  L,  Burbuleius, 
tttires,  iv.  103  aq.).  ^~ 


yGoogle 


634 


INSCRIPTIONS 


i),  of  the  theatre, 
'ompeii  (C./.i.  i. 
6153;  Will.  730, 
,.«...  gives  an  enuraeratioQ 
the  period  of  the  Gracchi, 


erected  buildinga  the  founder  after  his  name  puts  a  simple  fecit  (as 
also  on  sepulchral  inscriptions) ;  so,  possibly,  did  Pompcy,  when  he 
dedicated  Tiis  theatre  as  a  temole  of  Venus  Victrix  and,  on  Cicero's 
dever  advice,  as  Vairo  and  Tina  had  it  from  Cicero  himself,  in- 
scribed on  it  cos-TKRT  (not  Urtittm  or  tertio)  (see  Geilius,  Noa.  Att. 
X.  1).  So  Agrippa,  when  he  dedicated  bis  Pantheon  in  the  year 
727  (27  B.C.).  inscribed  on  it  only  the  words  M.  Agrippa,  L.f.  cos. 
terlium  fecit  (C.  I.L.  vi.  896;  Orel.  34;  Wi!,  731),  as  all  who  visit  the 
Eternal  City  know.  Of  municipal  examples  it  will  be  sufficient  to 
name  those  of  the  majestic  temple  of  Cora  (C.I.L.  i,  1 149-1 150;  Wil, 
722,  723),  of  Ferentinum,  with  the  measurements  of  the  foundation 
(C./.Z..  I.  1161-1163;  Wil.  708),  of  the  walls  and  towers  at  Aeclanum 
{C.I.L.  i.  1230;  Orel.  566;  HeM,  6583;  Wil.  6  ■ 

amphitheatre,   baths  and   other   structures  at 
1246,  1247,  1251,  1252;  Orel.  2^16,  32^;  Hei 

1899-1901).    At  Aietrium  a  munificent  -'' 

of  a  number  of  works  executed  by  him  .  .... 

in  bis  native  town  ("  haw  quae  in/era  scripta  swU  de  senaia  sententia 
facietida  cotrtail,"  C.I.L.  i.  1166;  OreL  3892;  Wil.  706);  and,  more 
than  a  centun  later,  the  same  is  done  at  Cartima,  a  small  Spanish 
town  near  Malaga,  by  a  rich  woman  (C.I.L.  iL  1956;  Wil.  746). 
Militaiy  works,  executed  by  soldiers,  especially  fre<iuent  in  the 
Danubian  provinces,  Africa,  Germany  and  Britain,  give,  in  this  way, 
manifold  and  circumstantial  information  as  to  the  military  adminis- 
tration of  the  Romans.  On  a  column  found  near  the  bridgeoverthe 
Minho  at  A(juae  Flaviac,  the  modern  Chaves  in  northern  Portugal, 
ten  communities  inscribed  their  names,  probably  as  contributors  to 
tbe  work,  with  those  of  the  emperors  (Vespasian  and  his  sons),  the 
imperial  legate  of  the  province,  the  legate  of  the  legion  stationed  in 
Spain,  the  imperial  fvocuraior,  and  the  name  of  the  legion  itself 
(C.I.L.  ii.  2477;  Wil,  803);  and  similarly,  with  the  name  of  Trajan, 
on  the  famous  bridge  over  the  Tagus  at  Alcantara,  in  Spanish 
Estremadura,  the  names  of  the  municipia  proninciae  Litsitaniae 
etipe  coviata  quae  opus  poniis  perfecerunt  are  inscribed  {C.I.L.  ii. 
759- 762;  Orel.  161,  162;  Wil.  804). 

As  in  some  of  the  already-mentioned  inscriptions  of  public  works 
the  measurements  of  the  work  to  which  they  refer  (especially,  as 
may  be  supposed,  in  the  case  of  works  of  great  extent,  such  as 
walls  of  towns  or  lines  of  fortification,  like  the  walls  of  Hadrian 
and  Antoninus  Pius  in  Britain)  are  indicated,  so  it  early  became  a 
custom  in  the  Rornan  republic  to  note  on  miUstonei  the  name  of 
the  founder  of  the  road  and,  especially  at  the  extremities  of  it  and 
near  large  towns,  the  distances.  So  in  the  viU  di  Diana  in  Lucania 
P.  PopilDus  Laenas,  the  consul  of  the  year  622  (132  B.C.),  at  the  end 
of  a  road  built  by  him,  set  iq)  the  miliarium  Popiliatutm  (C.I.L. 
i.  551;  Orel,  3308;  Wil.  ^97),  which  is  a  general  elogium  to  himself, 
in  which  he  speaks  in  the  nrst  person  (piamfecei  ab  Regio  ad  Capuam, 
Ac).  One  of  the  single  miliaria  set  up  by  him  is  also  preserved 
(CI-L.  i.  550;  Henz.  7174  d;  Wil.  Sofi),  which  contains  only  his 
name  and  uic  number  of  miles.  In  the  same  brief  style  are  con- 
ceived the  other  not  very  frequent  republican  miliaria  found  in  Italy 
(C.I.L.  i.  53S-S37;  Henz.  5348;  Wil.  567:  C.I.L.  i.  540;  Henz. 
5350,  6326;  Wil.  807;  Cl.Ci.  558,  559;  Henz.  5353;  Wil.  808; 
C.I.L.  i.  561;  Henz.  5180;  VTil.  811;  C.I.L.  i.  633;  Wil.  812) 
down  to  the  time  of  Augustus  (C.I.L.  x.  6895,  6897,  6899;  Wil.  813), 
and  also  the  even  more  rare  specimens  from  tlie  provinces  (from  Asia 
^CI.L.  i.  557-iii.  479.  V/U-  826.  C.I.L.  i.  622*iu.  462,  Wil.  827; 
from  Spain — C.I.L.  1.  1484-1486=11,  4020-4925,  4056,  Wil.  828, 
829).  Augustus  inscribed  on  each  milestone  on  his  road  across 
Spam  "  a  Baele  et  Jano  Augusta  ad  Oceanum  "  (e.g.  C.I.L.  Ii.  4701; 
Wil.  8tz},  Claudius  on  those  of  a  road  in  Upper  Italy  founded  by 
his  (atnrar  Dnisus  "  riow  Claudiam  Augustam  guam  Drusus  pattr 
Alpibus  Wio  patefacHs  derexserai  munit  ao  Alitno  (or  aflumii\£  Pado) 
adfiumen  Donnmim  "  (C.I.L.  v.  8002,  8003;  Orel.  648,  708;  Henz. 
5400;  Wil.  818).  The  later  milestones  vary  greatly  in  form,  but  all 
contain  most  precious  materials  for  ancient  geography  and  topo- 
graphy; in  the  volumes  of  the  Corpus  they  are  taken  together  under 
the  special  head  inae  publicae  (and  here  and  there  primitae)  at  the  end 
ol  each  chapter. 

A  similar  character,  resulting  from  the  combination  of  a  mere 
authentic  record  with  the  peculiar  form  of  the  honorary  inscription, 
belong  to  the  kindred  classes  of  inscriplicns  of  the  aqueducts  and  of 
the  different  boundary-slones.  The  large  dedicatory  inscriptions  of 
the  celebrated  aqueducts'  of  Rome  (as  the  Aquae  Marcia,  Tepula 
andJuUa,  C.I.L.  vi.  1244-1246,  Orel.  51-53,  Wil.  765;  the  Virgo, 
C.I.L.  vi.   1252,  Orel.  703,  Wil,  763;  the  Claudia,  &c.,   C.IX.  vi. 


'  The  character  of  an  dofimn  is  assumed  in  a  special  way  by  the 
inscriptionE  on  triumphal  arches,  suchas  that  of  Augustus  on  the  arch 
of  Susa  in  Piedmont,  dating  from  the  year  745  (9  B.C.)  (C.I.L.  v. 
7231;  Orel.  626),  and  the  similar  one  on  the  tropaea  Augusti  (la 
Turbia)  (C.I.L.  v.  7817)  of  the  year  747  (7  b-c),  which  Pfiny  also 
(Hist.  Nat.  iii.  S  136)  records,  and  those  of  the  other  emperors  at 
Rome,  of  which  only  that  of  Claudius,  the  conqueror  of  Britain 
(C./.Z..  vi.  920,  921 ;  Orel.  715;  Wil.  899),  with  the  statues  of  himself 
and  his  family,  need  be  mentioned. 

'  See  the  important  work  of  R.  Lanciani,  Commenlari  di  Froniiiui 
intomo  le  acque  e  gli  acquedoui,  Sfc.  (Rome,  1880). 


ground  belonging  to  the  aqueduct,  show  the  greatest  analogy  t 
the  milestones  (e.g.  C.I.L.  w.  1243  a-g;  Henz.  6635,  6636 ;  WiiT  775- 
— „i       Ti.„  „.u._  T.„i: A j-J-.!  ..„_-.-; .  ^  specified 


t79).     The  other  Italian  and  provincial  v 
ere.     Of  boundary-stones,  or  cippi  lerminales,  some  very  a 

spedmens  have  been  preserved.  To  the  age  preceding  the  Second 
Punic  War  belong  two,  found  at  Venusia  and  erected  By  municipal 
magistrates  (C.I.L.  i.  185,  186;  Orel.  3527.  3528;  Wil  863);  they 
give  a  short  relation  of  a  decree,  by  which  certain  localities  were 
declared  to  be  sacred  or  public  ("  aui  sacrom  aul  pmibticom  locom 
ese  ").  Then  follow  the  appi  Cracchani,  by  which  Gains  Gracchus 
and  his  two  colleagues,  as  tres  vtri  agris  itidicandis  adsignandis, 
measured  the  ager  Campanus,  for  its  division  among  the  plebs.  They 
contain  the  names  of  the  tres  ciriin  the  nominative,  and  in  addition, 
on  the  top,  the  lines  and  angles  of  the  cardo  and  decumanus,  according 
to  the  rules  of  the  agrimensores,  or  the  boundary  lines  between  the 
ager  publicus  and  pneaius  (C.I.L.  i.  552-556;  Henz.  6464;  Wil. 
859-861).  From  the  age  of  Sulla  we  still  nave  various  boundary- 
stones  giving  the  line  of  demarcation  between  different  cr~"   "    "''' 


(between  Fanum  and  Pisaurum — C.T.L.  i.  583,  Orel.  570,  Wil.  861 ; 
between  Ateste,  Vicetia  and  Patavium — C.I.L.  i,  S47-S49,  Orel. 
31 10,  Henz.  51 14,  SI  15,  Wil.  865,  866).  To  the  town  of  Rome  belong 
the  termini  ripae  Tiberis  (C.I.L.  i.  608-614  =  vi.  1234  a-l),  banning 
in  the  Augustan  age,  and  the  termini  of  the  pomoenum  of  cUudius 
and  Vespasian  as  censors,  and  of  the  colieriunt  aupirum  under 
Hadrian  (C.I.L.  vi.  1231-1233;  Orel.  710.  811:  WH.  843,  844), 
while  others,  of  the  consuls  of  the  year  a.D,  4  (C.I.L.  vi.  1263;  Otel. 
3260:  Wil.  856).  of  Augustus  (C.I.L.  vi.  1265;  Henz.  6455;  Wil. 
852),  &c.,  show  the  boundary  between  the  ager  puUicus  and  prtBotus. 
With  similar  objects  boundary-stones  were  erected  by  the  emperors. 


under  their  authority,  by  magistrates,  mostly  military,  in 

Italy  also  (as  in  Capua— C./,i.  x.  3825,  Orel.  3683,  Wil.  85I 

Pompdi— CV.L.  x^  1018,   Wil.   864^  and  in  the  provinces   (3 
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Syria— C./.i.  iii.  183;  and  Macedonia — C.I.L.  iii.  594;  in  Dalmatia 
—C.I.L.  iii.   2883:  in  Africa— C./.Z.  viii.  7084.7090,    82 1 1,    8268, 

■.  869,  870;  in  Spain— C./.t,  n.  2349,  2916,  Wil. 

ifum  of  a  legion  is  divided  fr—"  *■''—  ' — ^ —  -'  ~ 

Lul— Wl.  867;  in  Germany, 
Miltenbei^  on  the  Main,  Bonner  Jakrbiiche  . 
46,  to.).  Pnvate  grounds  (pedalurae)  were  unfreouently  marked' off 
by  terminal  cippi.  To  this  class  of  liluli  must  be  added  also  the 
curious  inscriptions  incised  upon  the  steps  of  Roman  cireuses, 
theatres  and  amphitheatres  (see  Htlbner,  Antiali  ddl'  IttslUnto 
-  '  'ogico,  vol.  xXvii!.,  1856,  p.  52  sq.,  and  vol.  xxxi,,  1859,  p. 
,.),  as,  for  instance,  upon  tnoseof  the  Coliseo  at  Rome  (C./.L. 
vi.  1796,  1-37;  compare  R.  Lanciani,  BuUettino  arckeolonco  munid- 
pale.  i88r). 

4.  We  now  come  to  the  last  class  of  filuli,  viz.  those  which  in  the 
Corpus  are  arranged,  at  the  end  of  each  volume,  under  the  head 
of  Instrvmenium.  By  this  very  comprehensive  term  are  de^gnated 
objects  which  vary  greatly  among  themselves,  but  which  are  of  such 
a  character  as  not  to  fall  within  any  of  the  classes  of  tiiuli  describetf 
before,  or  the  class  of  the  iristrumenta  in  the  proper  sense  of  that  word, 
— the  laws,  &c  The  titvli  of  the  inslrumenium  embrace  movaUe 
objects,  destined  for  public  and  private  use,  and  illustrate  almost 
every  side  of  the  life  of  the  andent  Romans.  As  systematic  treat- 
ment of  them  is  hardly  possible,  a  simple  enumeration  only  of  their 
different  classes  can  be  given,  without  citing  special  examples.  The 
first  species  of  them  is  metrological,  comprehending  the  inscriptions 
on  measures  and  wdghts.  The  gold  and  silver  plate  used  in  the  best 
Roman  houses  was  also  always  marked  with  a  note  of  its^  weight, — 
as  is  seen,  for  instance,  on  the  different  objects  belonging  ft>  the 
Hildesheim  find  (see  Hermes,  iii.,  1868,  p.  469  sq.;  PhU^gus, 
jocviii.,  1869,  p.  369),  the  Corbridge  lanx  in  Northumberland  House 
(C.I.L.  vii.  1268)  and  many  others.  A  second  species  is  formed  by 
the  tesserae,  tokens  or  marxs,  mostly  in  bronze,  bone  and  ivory,  but 
also  earthen,  of  which  the  most  interesting  are  the  so-called  tesserat 
gfadiatoriae,  little  staves  of  bone  with  holes  at  the  top,  and  with 
names  of  slaves  or  freedmen  and  consular  dates  upon  them,  the 
relation  of  which  to  the  mwnera  gladiatoria  is  by  no  means  certain 
(see  C.I.L.  i.  717  sq.,  and  Hermes,  xxi.  p.  266;  Rhein.  Mus.  xH. 
p.  5i7;xlii.  p.  132;  Berl.  phil.  IPocft,,  1888,  p.  24).  The  other  circulaf 
tesserae  (the  so-called  tesserae  Ihealrales)  of  ivory  or  bone,  with 
emblems  and  short  inscriptions,  partly  Greek  and  Larin,  used  to  be 
attributed  to  the  ludi  scaenici  [see  Henzen,  Amiali  delT  Institute 
archeolagico,  vol.  xx.,  1848,  p.  273  sq.,  and  vol.  xxii.,  1850,  p,  357  sq.) 
and  to  other  ludi;  but  this  account  has  been  questioned  (Huelsen, 
BuOetl.  dde  Instiluto.  ifl^,  p.  227).  A  third  spedes  is  that  of 
inscri^ions  carved,  inscribed,  painted  or  stamped  upon  various 
materials,  raw  or  manufactured,  for  trade  or  household  use.  Such 
are,  to  begin  with,  the  most  solid  and  heavy,  the  inscriptions  carved 
or  painted  on  masses  of  stone,  mostly  columns,  in  the  quarries,  and 
pMserved  either  on  the  rocks  themselves  in  the  quarries  or  on  the 
'  ■  '  "  transported  to  the  Roman  emporium  on  the 
speamens  of  the  first  kind  are  preserved  in 
Lebanon,  and  in  the  north  of  England,  near  Hadrian^s  Wall  and 
elsewhere;  on  the  second  may  be  consulted  a  learned  treatise  by 
Padre  L.  Bruzza  ("  Iscrizioni  dd  marmi  grezzi,"  in  the  Annaii  dd- 
I'Inslituio  archeotogUo,  vol.  dii.,  1870,  pp.  106-204).     ^f  a  Irindred 
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the  Roman  nunes  in  Spain  and  En^^ksd  (aee  HDboer,  "  ROmische 
Bldgrubea  in  Britanuien,"  in  Rhetnischu  Museum  fUr  Philclogie, 
vol.  xi.,  1857,  p.  347  Kj,,  and  CJ'J..  vii.  320  sq.;  A.  Way,  Arckaw- 
tcpcai  Journal,  vol.  ivi.,  1859,  p.  23,  and  vol.  ntiii.,  1866,  p.  63J.  A 
fourth  apecies  of  Jibuti  of  this  cla«e  is  strictly  related  to  the  military 
iDstituCions  of  the  Roman  empire.  Many  of  the  weapons  are  marked 
with  the  nameg  of  the  bearer  and  o(  the  military  corps  to  which  he 
belonged, — so,  for  example,  the  buckles  of  their  shieLda  (see  HQbner, 
"  Rdmische  Schildbuckel,"  in  Archdaiogiich-epigraphische  MUtei- 
lungen  avs  Osterreich,  vol.  ii.,  1878,  p.  105  sq.;  by  far  the  best  extant 
apecimen  iat'  '       r  -  <    -■      -  -       .  ■■  ..    i- .. 

ia  the  Tyne .  ... 

Bworda,  as  that  of  Tiberius  from  Maim  (i._ .   , 

see  Bonner  Winckelmannsprogramm  of  1848).  The  leaden  gUmdts 
used  by  the  Junditores,  the  glio^era,  in  the  Roman  army  bear  curious 
historical  inscriptioUB  (see  C.I.L.  i.  643  aq.,  Ephem.  epigr.  vi, 
and,  00  the  queatioo  of  the  autheoticity  of  many  of  them,  Zange- 
meister,  C.I^.  ix.,  35*  sqq.).  Special  mention  muat  be  made  aLo 
of  the  leaden  seals  or  marka  (buliae),  evidently  of  military  origin 
<perha4»  to  be  borne  by  the  soldiers  as  a  counterfugn),  which  have 
been  found  infrnan^  parts  of  England  (C.IJ..  vii.  1269;  Epiiem. 
epigr..  iii-  144.  318.  'V.  209,  vii.  346).  Of  the  higheat  interest  are  the 
manifold  productions  of  the  Roman  tile  and  brick  kilns  (CJ.L,  xv. 
liifcriplim^  UUerum;  cf.  Descemet  in  the  BibUotiUque  dts  icoUs 
ffOH^ises,  vol.  S.V.).  Next  to  the  tile«  with  consular  dates  made  at 
Veleia  (C  j.i~  i.  777  etlQ-J.  those  sigaed  with  the  name  of  legions  or 
other  military  cor{)B..and  emplo)^  in  the  various  military  buildings 
of  those,  areetpedally  worthy, of  mention;  tbev  form. an  important 


manufactures— tiles  of  every  d««cript)on 
were.epreftd  wver  the  Roman  empire  (Dressel,  Unlertuehungen  iher 
dit  a^anelcpe  ier  Zietflslempel  der  G*ns  Domilia,  iSSS;  C.IJ..  xv.). 
The  diSepent  sorts, of  earthen  vessels  and  lamps,  the  frasmeats  of 
whidh  are  fouad  in  great  quantities  wherever  Bioman  settlements 
occHxred,  are  arranged  at  the  end  of  eat^  volume  of  the  Corpus  and 
are  Aillet^ted  lavol.  xv.  part  ii,  p.  i.  On  the  maker's  marks  cki  earthen- 
ware,  ace,  Habert,  La  folme  antigue  fariattU  (1893);  Dragendoif, 
"Terra  Sigillatat"  in  Banti.  Sahrhich.  icyi-  18.  On  Roman  lamp* 
and  their  inscriptions  the  accurate  catalogue  of  the  Vienna  collection 
by  Kenner  ("  DieaotilKD  Thonlampendes  K.  K.  MUnz-  und  Antikcn- 
Qibinetea  und  der  K.  K.  Ambraser  Sammbing,"  in.  the  Archie  fur 
Kwvie  osteneiMtfhtr  CesckidttsqtMen,  voL  xx.,  Vienna,  l8sS)  may 
be  consulted  with  advantage.  The  chief  depodt  of  earthenware 
fragments,  the .  Monte  lestateio  in,  Rome,  has  been  explored  by 
Dressel  ("  Bica^esul  Monte  testacck),"  inthcAnnaUdeu'  InstUuto 
archtolagica.  vol.  i.,  1878,  p.  118-193).  Inscriptions  are  found  on 
various  classes  of  vessels,  painted  (as  the  consular  dates  on  the  large 
doKa  for  wine,  oi],  &c.,  see  Schdne,  C.I.L.  iv.  171  sq.,  and  Ephew. 
epitr.  i.  i6d  sq.),  stamped  on  the  clay  when  still  wet  or  in  the  mould, 
and  Hccatched  in  the  clay  when  dry,  Idee  those  on  the  walls  of  ancient 
buildings  in  Pompeii,  Rome  and  other  places  of  antiquity,  [.ike  the 
corresponding  Greek  ware,  they  contain  chiefly  namea  of  the  maker? 
or  the  merchants  or  the  owners,  and  can  be  treated  iti  a  satisfacton' 
maAner  only  when  brought  togetjier  ia  one  lar^  collection  {C.I.L. 
XV.  part  ii.),  inasmiuch  as,  besides  being  made  in  many  local  potterieSi 
they  were  exported  principally  from  some  places  in  Italy  (e.g.  Arezio) 
and  Spajn.ia  nearly  every  direction  throughout  northern  and  western 
Europe,: the  countries  out^de  the  Rqman  frontiers  not  excluded. 
VeMela  and  utensJle  of  glass  and  o(  metal  (gold,  silver  and  especially 
bronze)  were  also  exported  from  Italy  00  a  large  scale,  as  19  being 
more  and  more  readily  recognized  even  by  those  antiquaries  who 
formerly  were  wont  to  assume  a  local  origin  for  all  bronie  finds  madq 
in  the  north  of  Europe.    Th^  utensils,  ornaments  and  other  objects 


andent  silver  and  bronae  caskets,  for  holding  valuable  articles  of  the 
female  toilet,  which  have  been  found  at  Praeneste,  are  inscribed,  in 
addition  to  the  names  of  the  artist  and  of  the  donor,  occurring  once, 
the  names  of  the  persons  in  the  mythical  representations  engraved 
upon  them  {C.I.L,  i.  M-60,  1500,  1501 ;  Jordan,  Krilische  BeitrSge 
zur  Gesckichie  der  talfinwhen  Sprache.Becua,  1S79,  p.  3  sq.).  In  the 
andent  well  of  the  Aquae  Apottinawj  near  Vicarello  in  Tuscany, 
three  alver  cups  have  been  found  with  circumstantial  itineraries 
"  a  Gades  (sic)  luque  Romam  "  engraved  upon  them,  evidently  gifts 
to  the  divinity  of  the  bath  for  recovered  health  presented  by  tcaveliers 
from  the  remote  city  named  (Henzen  5210).  Similar  it  the  Rudge 
Cup,  found  in  Wiltshire  and  preserved  at  Alnwick  Castle,  which 
contains,  engraved  in  bronze,  an  itinerary  alonK  some  Roman 
stations  in  the  north  of  England  (C.I.L.  viL  ta^l).  The  inacriptiona 
4rf  the  Hildeshetm  silver  find  and  others  of  a  similar  character  have 
been  already  mentioned;  and  many  examples  might  be  enumerated 
besides.  On  the  andent  glass  ware  and  the  inscriptions  on  it  the 
rolendid  works  of  Deville  (Hisloire  dt  I'art  de  la  mrrerie  dam 
lanlifuH4,  Paris,  1873)  and  Froehner  (Jm  Verrerie  anlique,  description 
de  la  coHecHon  Ckarvet,  Paris,  1870)  tnay  be  consulted;  on  the 
Ouistka  gUsses  ttat  of  Camicd  (.Vitn  ornaii di  figure  in  oro  UokU* 


Mt  cimiteri  dd  aistitaii  primiiifi  di  Roma,  Rome,  1658);  im  the 
makers'  marks  on  bronze  objects,  Mowat,  Marqua  de  bronners  tur 
objels  trouvts  ou  rapportis  en  France  C1884)  (extracted  from  BuUetw 
tpigraphiqut.  1883-1884)-  The  last  species  of  tittdi  is  formed  by  the 
stampsthemeelveswith  which  the  inscriptions  on  many  of  the  objects 
already  named  are  produced.  They  are  mostly  of  bronze,  and  con> 
tain  names;  but  it  is  not  ea^  to  say  what  sort  of  objects  were 
marked  with  them,  as  scarcely  any  article  stamped  with  a  still 
existing  stamp  has  been  founcL  Arnongst  the  materials  stamped 
leather  also  is  to  be  mentioned.  One  c^ss  only  ai  stamps  diSera 
widely  from  the  rest, — the  oculists'  stamps,  engraved  mostly  c 


Grotefend,  Die  Slempet  der  rdmisclien  AugeHdnie  gesammell  und 
erkldrt  (GfittJngen,  1S67);  de  Villefosse  and  ThMenat,  Cachet* 
d'ccuiistes  romatns  (1883) ;  Esp^randieu,  Recueii  des  cachets  d'ocuUsUt 
romains  (1894)- 

IV.  The  other  great  class  of  inscriptions  above  referred  to.  the 
instrumenia  or  leges,  the  laws,  deeds,  &c.,  preserved  generally  on 
metal  and  stone,  from  the  nature  of  the  case  have  to  l^  considered 
chiefly  with  regard  to  their  contents;  their  form  is  not  n^lated 
by  such  constant  rules  as  that  of  the  tittdi,  so  far  as  may  be  inferred 
from  the  state  of  completeness  in  which  they  have  been  preserved. 
The  rules  for  each  special  class  therefore,  though,  generally  speakine, 
maintained — as  was  to  be  expected  of  Roman  institutions — wiui 
remarkable  steadiness  from  the  earliest  times  down  to  a  late  period, 
must  be  based  upon  a  comprehensive  view  of  all  the  examples,  in> 
eluding  those  preserved  by  ancient  writers,  and  not  in  the  monu- 
mental form.  These  documents  are,  as  a  rule,  incised  00  bronze 
plates  (only  some  private  acta  are  preserved  on  wood  and  lead), 
and  therefore  have  their  peculiar  lonih  of  writing,  abbreviation, 
interpu notion,  &c.,  as  has  been  already  explained.  The  older 
Roman  laws  are  now  collected,  in  trustworthy  texts,  in  the  Carpus^ 
vol.  i.;  of  the  documents  bdonging  to  the  later  puiod  a  very 
comprehensive  setose  is  given  in  C  C.  Bruns's  Pontes  juris  Romani 

I.  Among  the  earliest  occa^ons  for  committing  to  writing  agree- 

OKnts,  whiw  may  be  supposed  to  have  been  ori^uially  vertel  only, 

""■it  certainly  be  reckoned  international  transactions  (leges  foederis 

'otdera).    At -'--'----'-' -■- -■ ■----■--■     >    ■■ 

iguage  we  fini  _  

t  Sabini  (Dionysius  Halic,  iii.  53),  of  Ser^ius  Tullius  with  the 
Latini  (Dionysius  iv.  26;  Festus  p.  160;  this  was,  partly,  at  the 
same  time,  as  will  afterwards  appear,  tne  oldest  document  of, the 
sacred  class),  of  the  second  Tarquicius  with  Gabii  (Dionysius  iv. 
58;  Festus,  BpU.  p.  56).  They  are  followed,  in  t^ie  oldest  republican 
period,  by  the  celebrated  foedera  with  Carthage;  by  the  pacts  of 
Sp.  Cassius  Vecellinus  with  the  Latini  of  the  year  261  (493  B.C.). 
wnich  Cicero  seems  to  have  seen  still  in  the /cram  behind  the  rostra, 
written  on  a  bronze  column  (Pro  Balho^  23,  53;  see  also  Livy  ii.  33; 
Festus  p.  1&6;  and  Mommsen's  R6mische  Forschitngen,  ii.  153  sq/); 
and  by  thejoidus  Ardeatinum  of  }Io  (444  B.C.)  mentioned  by  Livy 
(iv.  7).  Of^all  these  documents  nothing  has  been  preserved  in  an 
authentic  form,  save  some  few  words  quoted  from  them  by  the  andent 
grammarians.  Of  oaejoediis  only  is  there  a  fragment  still  in  exist- 
ence, relating  to  the  Opcan  civilas  libera  Bantia  (CJ.L.  i.  107);  it 
contains  the  clausula  of  tbefoedus,  which  was  written  in  lAtin  and 
in  Oscan  (see  Apulia).  On  account  of  this  peculiar  drcunistance, 
the  document  gave  occasion  to  Klenze,  and  afterwards  to  Mommaen, 


of  the  year  9„  , -  .  „-   - ,-   , 

made  with  the  same  nation  oetween  610  and  615  (144  and  t 
0O8.  AnL  xiii,  5.  6  and  7.  8),  are  mentioned  in  an  abridged  form 
only,  or  given  in  that  of  a  senaius  consuUum,  to  which  they  must 
formally  be  ascribed.  Amongst  the  foedera  may  be  reckoned  also  the 
curious  oath,  sworn,  perhaps,  according  to  a  gener^  rule  obtaining 
for  all  civitales  foederata*.  by  the  ddzens  of  a  Lusitanian  oppidum, 
Aritium,  to  Gaius  Caesar  on  his  accession  to  the  throne  in  a.d.  37 
(C.I.L.  ii.  17a ;  Wil.  2839). 

Closely  related  to  the  foedera  are  the  pacts  between  communities 
and  private  individuals,  respecting  ^ofronafM  or  kospilium  (tidndae 
patronatus  el  hospiiii,  also,  when  in  small  portable  form,  tesserae 
luspiiales;  cf.  Plaotus,  Poen.  1047,  of  which  many  specimens  from 
the  end  of  the  republic  down  to  a  late  period  al  the  empire  have  been 
preserved  (see  Gaizera,  Memorie  dell'  Academia  di  Torino,  vol.  xxjcv., 
1831,  p.  I  sq.,  and  Mommsen,  ROmische  Forschuitftn,  i.  341  sq.). 
Of  the  numerous  examples  scattered  through  the  different  volumes 
of  the  Corpus  may  be  quoted  the  tessera  Fundana,  containing  the  pact 
of  hoapitalLty  between  the  community  of  fundi  and  a  certain  Ti. 
Claudius  (woo  cannot,  with  certainty,  be  identified),  the  oldest 
hitherto  known,  m  the  form  of  a  bronze  fish  (C.I.L.  i.  5J2;  Henz. 
7000;  Wil.  2849);  the  tabula  of  the  pagus  Curzensium  in  Africa, 
deliverii^  the  patrooate  to  L.  Domitius  Ancnobarbus,  Nero's  grand- 
father, in  742  (12  B.C.),  in  the  afterwards.  Bolfnao  form  of  a  tabeUa 
fastigata,  to  be  fixed  in  the  alrium  of.  the  person  honoured.  (Orel. 
3693 ;  Wil.  2850) ;  that  of  the  dvitas  PaUantina  with  a  peregrinut 
named /i»w  i4(vm  of  the  yQar7S3  (2  B.C.}  (E^Acw.  epigr.  i.  141; 
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Sermes,  v.,  1871,  p.  371  seq.):  that  of  Lacilbtda,  in  Spain,  with  one 
Q.  Marius  Balbus,  of  A.D.  5  {C.I.L.  ii.  1393) ;  that  of  the  Bocclu)rilati{ 
.     ....    '■•-'--,,  of  A.I>.  6  (C./.L.  ■■    -"'"'■•    -"--'—- 


n  the  island  of  Major 


i.  3«95;  Wil.  28si);the 


legUntis  vii.  Tupusuctu,  in  Africa,  with  the  imperial  legate  Q.  Juhua 
Secundus.  of  a.d.  55  {.C.I.L.  viii.  8837;  Wit.  2851);  that  of  two 
KnliiitaUs,  the  Daortci  and  Tridiavi,  of  the  gens  of  the  Zoeiae,  in 
Spain,  now  in  the  museum  of  Beriin,  which  contains  an  older  act  of 
the  year  a?,  and  another  more  recent  of  the  year  A.D.  IxTiC.I.L.  ii. 
2633;  Orel.  156);  that  of  the  respublica  Pompeionensis  (Pampeluna 
in  Spain)  of  a.d.  183  (C.l.L.  li.  2960;  Wil.  2854);  that  of  the 
Segisamottenses,  in  Spain,  of  A.D.  239,  now  in  the  museum  at  Burgos 
{Ephem.  tpigr.  ii.  ^m)  ;  that  of  the  fabri  subtdiani  {i,e.  subaediant, 
qui  sub  aede  consistunt)  of  Cordova,  of  A.D.  348  {C.l.L.  ii.  aaii; 
Wil.  3861);  and,  in  addition  to  many  Mhen,  those  found  together  at 
Rome,  on  the  site  of  the  palace  of  D.  Aradius  Valerius  Proculus,  and 
belonging  to  him  and  other  members  of  his  family,  from  divers 
Africancitieaandexecutedin  A.D.  33iand323  (C.l.L.  vi.  1684-1688; 
Orel.  1079.  3058)- 

2.  Hardly  inferior  in  antiquity,  and  of  superior  value,  are  the 
remains  of  laws  in  the  stricter  sense  of  the  word  [leges  and  pltbwcita), 

fireserved  to  us  in  the  originals,  although  unfortunately  only  in 
ragments  more  or  less  extensive.  Of  those  taws  the  oldest  and  most 
important  are  the  feXiiciHo  (for  so  it  is  in  all  probability  to  be  styled) 
repetundarum  of  the  year  631  (C.l.L.  i.  198],  which  is  indaed  on  a 
bronze  table  about  a  metres  broad,  in  90  lines  of  about  200  to  240 
letters  each,  and  therefore  extremely  inconvenient  to  read,  and  the 
toe  agrarta  of  643  (iii  B.C.),  written  on  thereverseof  the  table  of  the 
Adlia,  abrogated  shortly  afterwards  (C.l.L.  i.  200) ;  this  is  the  third 
of  the  celebrated  laws  of  C.  Gracchus  bearing  upon  the  division  of 

fiublic  lands.  Then  follow  the  lex  Cornelia  de  oiginti  quaesloHbus,  a 
ragment  of  Sulla's  legislation,  the  eighth  table  only,  of^the  whole  set, 
being  preserved  (C.  JX.  i.  aoa) ;  the  pkbvcilum  de  THermemibus,  on 
the  autonomy  of  Termessus  in  Rsidia,  proposed  by  the  tribuni  plebis, 
in  682  (72  B.C.),  one  of  four  or  five  large  bronze  plates  (C.l.L.  i.  304); 
the  lex  kubria  dt  cioitate  GaUiae  cisalptnae  of  705  (^49  B.C.),  written  in 
a  new  and  more  convenient  form  (belonging  as  it  does  to  Caesar's 
legislation),  in  two  columns,  with  numbered  dividonB,  being  the 
fourth  out  of  an  unknown  number  of  plates  (C.l.L.  i.  205) ;  the 
kx  Julia  miitticipaJii,  or,  from  the  place  where  it  was  found,  the 
taiuiae  Heradeenses  of  709  (45  B.C.),  written  on  the  reverse  of  the 
much  older  Greek  law  ot  that  community,  preserved  partly  at 
Naples,  partly  in  the  British  Museum  (C.l.L.  i.  206),  also  a  fragment 
of  Caesar's  eeneral  municipal  institutions;  it  contains  ft  curious 
passage  relating  to  the  public  promulgation  of  la_ws_(v.  15).  These 
are  the  laws  of  the  Roman  republic  preserved  in  important  frag- 
ments; some  minor  ones  (brougnt  together  in  C.l.L.  i.  207-an)  may 
be  left  out  of  account  here.  In  the  imperial  age,  laws  in  general  were 
replaced  by  senatvs  consnlla  or  by  imperial  decrees.  It  was  also  in 
the  form  of  a  senatus  cmatdtum  that  the  legfs  de  imperio,  on  the 
accession  of  the  emperors,  seem  to  have  been  promulgated.  An 
example  of  such  a  law,  preserved  in  part  on  a  bronze  tablet  found  at 
Rome,  is  the  lex  de  imperio  Vespasiani  {C.l.L.  vi.  930;  Orel.  i.  567). 
lliereis,  besides,  oneapecialcate^oryof  imperial  constitutions  which 
continued  to  be  named  Ugei,  viz.  the  constitutions  given  by  the 
emperors  to  the  divers  classes  of  civiiaies,  based  upon  the  ancient 
traditional  rules  of  government  applied  to  Rome  itself  as  well  as  to 
the  coloniae  and  mtinicipia.  Of  tnis  sort  of  leges  some  very  valuable 
specimens  have  come  from  Spanish  soil,  viz.  the  lex  coloniae  Jvliae 
Genelieae  Urbatumim  sive  Ursonii  (now  Osuna),  given  to  that  colony 
by  Caesar  tn  710  {44  B.C.),  but  incised,  with  some  alterations,  in  the 
time  of  Vespasian,  ot  which  three  bronze  tables  out  of  a  much  larger 
number  remain  (HObner  and  Mommsen,  Ephem.  epi^r.  ii.  150  sq. 
and  231  sq.) ;  the  lex  Salpensana  and  the  lex  Maiacilana,  given  to 
these  two  muaicipia  by  Domitian,  between  a.d.  81  and  84,  each  on 
a  large  bronze  plate,  written  respectively  in  two  and  in  five  columns, 
with  the  angle  chapters  numbered  and  rubricated  (C.l.L.  ii.  1963, 
i964;compare  Mommsen, "  DieStadtrechtederlateinischenGemein- 
den  Salpensa  nod  Malacca  in  der  Provinz  Baerica,"  in  the  Abhand- 
lungen  der  sScksiseken  Ceselhchajt  der  Wissenschaflen,  phiioi.-hislor. 
Classe,  vol.  iii.,  1857,  p.  363  sq.) ;  the  lex  metaUi  Vipascensis,  given, 
with  all  prolability,  by  one  of  the  three  Flavii,  as  a  constitution  to  a 
miningmstrict  of  southern  Portugal,  one  bronze  plate  numbered  iii. — 
three  or  more,  therefore,  being  lost  (see  Hflbner,  Ephem.  epigr.  iii. 
165  sq.  and,  for  a  popular  account,  the  Deutsche  Rundschau.  August 
1877,  p.  196  sq,).  The  so-called  military  diplomas,  although  in 
certain  respects  nearly  related  to  the  leges  of  the  later  period,  are 
better  placed  along  with  the  imperial  decrees. 

3.  A  third  ^ecies  of  official  documents  is  formed  by  decrees  of 
the  senate  of  Rome,  of  the  analt^ous  corporations  in  the  eohniae 
and  municipia,  and  of  the  divers  collegia  and  lodalicia,  constituted, 
as  a  rule,  after  a  similar  fashion  and  debating  in  nearly  the  same 
way  as  the  Roman  and  the  municipal  senates.  The  oldest  Roman 
senatus  consulla  are  those  tratialated  into  the  Greek  language  and 
containing  treaties  of  alliance,  as  already  mentioned.  They  are 
preserver  either  on  monoments  or  by  ancient  authors,  as  Josephus; 
e.g.  the  fragment  found  at  Delphi,  from  the  year  568  (186  B.C.),  and 
the  senatus  consuilum  Titisbaeum,  from  Thisbe  in  Boeotia,  584  (170 
B.C.)  (E^em.  epifr.  i.  278  sq.,  ii.  loa,  and  JtA.  Schmidt,  Zei^ 


:hrift  der  Savigny-S^iung,  vd.  IK.,  1881),  those  of6lfl,  619,  631, 
649  (11(^8-^105  B.c.)_(C  /.  Grace.  2905,  2908,  ii.  2485,  2737;  Le  Bas 


Jews,  dating  from  615,  621  and  710  (139,  133  and  44  B.C.)  (josephi 

'    ■   ■■■'i.  9.  2,  xiv.  8.  g  and  10.  9).  The "- ■ 

in  Latin  are  also  preserved  ' 
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two  oldest  senatus  consvlta 
more  or  less  complete  form 
only  by  ancient  authors;  they  are  the  sc.  de  phiiosophis  et  rkeloribus 
of  593  (i6r  B.C.)  (Gellius,  Noct.  AU.  xv.  11.  i)  and  that  de  hastis 
Marltis  of  655  (99  B.C.)  (Gellius  iv,  6.  2).  The  only  one  belonging  to 
the  oldest  period  preserved  in  the  original  Latin  form,  of  which  only 
a  part  exists,  together  with  the  Greek  transladon,  is  the  sc.  Luta- 
tianum,  reJating  to  Asclepiades  of  Clazomenae  and  his  companions. 
dating  from  676  (77  B.C.)  (C.l.L.  i.  203).  The  rest,  belonging  to  the 
later  epoch  from  Cicero  downwards,  about  twenty  in  number,  are 
mostly  preserved  only  in  an  abridged  form  by  ancient  writers, — such 
as  Cicero,  Fronrinus,  Macrobius, — or  in  fusrinian's  Digesta  (see 
Htibner,  De  senatus  popviique  Romani  aclis,  Leipzig,  1859,  p.  66  sq.) ; 
a  few  exist,  however,  in  a  monumental  form,  complete  or  in  frag- 
ments— at*the  two  sc.  on  the  ludi  saecuiares,  dating  Irom  17  B.C.  and 
A.D.  47,  preserved  on  a  marble  slab  found  at  Rome  (C.l.L.  vi.  877); 
the  fragments  <A  two  sc.  in  honour  of  Germanicus  and  the  younger 
DruBUB,  from  Rome,  on  bronze  tablets  (C.l.L,  vi.  911-912;  Henz. 
5381-5282);  the  two  se.  Hostdtanum  and  Volusiaitum,  containing 
regulations  for  the  demohtion  and  rebuilding  of  housea  in  Rome, 
incised  on  the  same  bronze  plate,  found  at  Herculaneum,  dating 
from  Nero's  time,  between  a.d.  41  and  46 and  from  56  (Orel.  sriS; 
Mommsen,  Berichte  der  siUhs.  Gestilsdtaft  der  Wissenichaflen,  pmtot.- 
hislor.  Classe,  1S52,  p.  372  sq.);  and,  of  a  later  period,  the  sc.  Cos- 
sianum  or  Noniaman  of  a.d.  138,  containing  a  market  regulation  i<x 
the  saitus  Beguensis  in  Africa,  where  it  has  been  found  preeerved  in 
two  examines  on  stone  slabs  (Ephem.  epigr.  ii.  271  sq.,  not  ccnnplete 
in  Wil.  2838),  and  the  fragment  of  that  for  Cyricus,  belonging  to  the 
rei^  of  Antoninus  Pius  (Ephem.  epigr.  Hi.  156  sq.).  There  exists, 
besides,  a  chapter  of  a  sc,  relating  to  the  collegia,  inserted  in  the 
decree  of  a  coUegium  at  Lanuvium,  to  be  mendoned  below.  O!  the 
munidpa)  decrees,  of  which  a  greater  number  is  preserved  (see 
Habner,  De  sen.  populimte  Rom.  aetis,  p.  71  sq.),  only  a  few  6S  the 
more  important  may  be  mentioned  We:  the  kx  Pmleal»na  de 
parieU  faciundo  of  649  (105  B.C.)  (d.L.  i.  S77;  Orel.  3697;  \M1. 
697):. the  two  decreta  (or  so-called  eettetaphia)  Pisana  in  honour  of 
Ludus  and  Gains  Caesar,  the  grandsmis  o!  Augustus,  of  a.d.  3  (C.l.L. 
yd.  1420,  1421;  Orel.  642,  643;  Wil.  883);  the  decrelum  Lamieiniim 
of  A.D.  133,  containii^  the  regulations  of  a  colieriuHi  funamticium, 
styled  collegium  salalare  Dianae  et  Antinoi  (OreT  6086;  WI.  379); 
and  the  decretum  TergesHnum,  belonging  to  the  time  trf'  Antoninus 
f^uB  {C.LL.  V.  532;  Henz.  7167;  Wil.  693).  There  are,  however, 
more  than  thirty^  others  preserved,  some  of  than,  such  as  those  fmrn 
Naples,  written  iti  the  Greek  language.  Of  the  third  spedality,  t^ 
decreta  coUegiorum,  only  the  lex  coUegU  acuae  of  the  ist  century 
(Marini,  AUi  de'  fratdU  arvali,  p.  70;  RudorfF  and  Mommsen, 
ZeilschTiflfirSechtsfesckichte,v6l.xv.,  i850,pp.ao3, 34580.),  and  the 
lex  eoUegU  Aesc%dapit  et  Hygiae,  of  153  (C.l.L.  vi.  10,234;  Orel.  3417; 
Wil.  320)  need  be  mentioned  here;  many  more  exist.  One  (rf  them, 
the  l^  coliegH  Jams  Centeni,  dating  from  a.d.  167,  found  at  Alburaus 
major  in  Dacia,  is  preserved  on  the  original  lobelia  cerala  on  irfiich  it 
was  written  (C.l.L.  iii.  924;  Henz.  6087;  Wil.  321). 

4.  The  fourth  spedes  (rf  inslrumenia  are  the  detfees,  sometimes  in 
the  form  of  letters,  of  Rtanan  and  munidpal  magirtrates,  and  (rf 
the  emperors  and  tiieir  functionaries,  indaed,  as  a  nile,  on  bronae 
tablets.  The  ddest  decree  in  the  Latin  lan^u^e  which  has  been 
mesCTved  is  that  of  L.  Acmilius  Paulus,  when  praetor  in  Hispania 
Baetica,  dating  from  1S9  B.C.,  for  the  Turns  Lascutana  In  soutb^n 
Spain  {C.I.L.  ii.  5041;  Wil.  2837);  of  the  same  date  is  a  Greek 
one  of  Cn.  Manlhis,  consul  of  the  year  565,  fw  the  Hetadeefuea 
Cariae  (Le  Bas  and  Waddington  n.  588).  Then  follow  the  famous 
epistuia  consulum  (falsely  styled  senatus  consuilum)  ad  Teunnot  de 
bacchanaiibus,  dated  568  (186  B.C.)  (C.l.L.  i.  196) ;  the  sentence  of 
the  two  Minucii,  the  delegates  of  the  senate,  on  a  dispute  concerning 
the  boundaries  between  the  Genuatesand  Viturii,  117  B.C.  (C.l.L.  1. 
199;  Orel.  3121;  Wil.  872):  and  the  epiitula  of  the  praetM-  L. 
Cornelius  (perhaps  Sisenna),  the  praetor  of  6t6  (78  B.C.)  ad  Tiburtes 
(C.l.L.  I,  aoi).  These  belong  to  the  republican  age.  From  the 
imperial  period  a  great  many  more  have  come  down  to  us  erf  varying 
quality.  Some  at  them  are  decrees  or  constitutions  of  the  empertm 
themselves.  Such  are  the  decree  of  Augustus  on  the  aquedoct  <rf 
Venafrum  (C.l.L.  x.  4842;  Henz.  ^8;  Wil.  784);  that  ot 
Claudius,  found  in  the  Val  di  Nona,  belonging  to  a.d.  46  (C.LL.  v. 
5050;  Wil.  3842);  ot  Vespasian  for  Satxira  in  Spain  (C.l.L.  fi. 
1423).  and  for  the  Vanadni  in  Corsica  (Orel.  4031);  of  Domitian  for 


Falerii  (Orel.  3118);  the  epistles  of  Hadrian  mating  to  Aeiani  ii 
Phrygia,  added  to  a  Greet  decree  of  Avidins  Quietus  (C.l.L.  iii. 
355;  Henz.  695s),  and  relating  to  Smyrna,  in  Greek,  with  a  short 


781;  Henz.  6439);  of  Valerian  and  Gallienus  for  Smyrna,  also 
Latin  and  Greek  (C.l.L.  iii.  412):  of  Diocletian  de  prAit  rerum 
wno/iiiM,  containing  a  long  list  ot  prices  for  all  Idwh  of  nKfchaMliBe, 
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frcHtved  in  divers  copies  more  or  lets  oomfdetB,  itvLatin  and  Gfiek 
C.I'L.  ill.  801  aq.;  comp&re  Bphem,  ^fttgr,  iv.  180,  and;  at  similar 
monuments,  the  Ux  portus  ol  Cirta,  otA.D.  203  Wil.  37^8,  and  the 
fragment  of  a  regulation  for  the  importation  of  wines  into  Rome, 
Henz.  5089,  Wil.  2739);  and  someof  ths  age  of  Constantine,  as  that 
relating  to  Hispellum  In  Umbria  (Hens.  5580;  Wil.  2843),  tliat  of 
Jolian  found  at  Amorgos  {C.l.L-  iii.  459j  Hesz.  6431),  and  some 
others,  of  which  copies  exist  also  in  the  Jundical  collections.  Of  two 
imperial  rescripts  of  a  still  later  age  a.d.  4n,  fragments  of  the 
originals,  written  on  papyri,  have  been  found  in  tgypl  (see  Mommsen 
MA}eS&,Jakrbuck<[fsiemeinendeut3ciieKRiKhli,voi.vi.,iiAii^.y^-, 
H^O^  Corpus  le^tim,  p.  381)-  Imperial  decrees,  eraDting  divers 
piivilegee  to  soldiers,  are  the  diblomala  mililaria  ajgo.  mentioned 
alvve,  incised  on  two  combined  bronze  tablets  in  the  form  of 
diptycha  (L.  Renicr,  "  Recueil  de  diplflmes  militaires  ";  C.I.L.  iii. 
841  sqq.,  I9^5  6aq.;  Wi).  3862-3S69),  belongii^  to  nearly  all  emperois 
from  Claudius  aowD  to  Diocletian.  Thoi^h  oot  a  decree,  yet  as  a 
pubUcadon  going  back  directly  to  the  emperor,  and  as  being  pre- 
served in  the  monumental  form,  the  speech  of  the  emperor  Claudius, 
ddivcred  in  the  senate,  relating  to  the  Roman  citizenship  of  the 


public  authority  of  Lugudunum  (Lyons),  where  a  large  fragment  of 
it  ia  still  preserved  (Boitsieu,  Inscriptions  antiques  de  Lyon,  p.  132 
sq.).  Another  sort  of  decrees,  relating  to  a  great  variety  of  subjects, 
has  to  be  mentioned,  emanating,  not  directly  from  the  emperors,  but 
from  their  functionaries..  Sucn  are  the  decree  <^  the  proconsul  L. 
HetviuB  Agrippa,  of  the  year  A.D.  68,  on  the  boundaries  of  some 
tribes  on  the  island  of  Sardinia  (C.lX.  x.  7852;  W^.  872  a);  that 
of  the  prefect  of  Egypt,  Tiberius  Julius  Alexander,  written  in  Greek, 
the  same  year  {C7  /.  Graee.  495^);  that  of  C.  Helvidius  Priscus, 
OD  a  nmilar  question  relating  to  Histoniuni,  belonging  perhaps  to  the 
end  of  the  1st  century  (WiL  873JJ  that  of  the  legate  of  Tiaian,  C. 
Avidius  NigrinuB,  found  at  [>elpDi,  in  Greek  ana  Latin  (C.l.L.  iii. 
567;  Orel.  ^671;  Wil.  874!;  a  rescript  of _  Claudius  Quartinus, 
perhaps  the  imperial  legate  of  the  TarraconensiB,  of  the  year  a.D.  119, 
found  at  Pampluoa  {C.lX.  ii.  2939;  Otel.  ^32);  the  epistle  of  the 
priufecti  praetorio  to  the  magistrates  of  Saepinum,  of  about  A.D.  16&- 
169  {C.1-L.  ix.  2438;  Wil.  2841);  the  decree  of  L.  Novius  Rufus, 
another  legate  of  the  Tarraconensia,  who  ex  lilia  recilavif,  of  a.d.  193 


ginning  of  the  3rd  c 

,-„ 3334)  1  and  some  oth        .    -    ..       .     .  „      - , 

requiring  specific  mention  here.  Quite  a  collection  of  epistles  of  .„.. 
Ro roan  functionaries  is  found  in  the  celebrated  inscription  of  Tborigny 
(Monmum,  BericfOe  det  sacks.  GeseUschaJt  itj  Wisstniohaftan,  i&mi 

S335  sq.).  The  letter  of  a  provincial  functionary,  apriest  of  Gallia 
arbonensis,  to  the  foiiri  subaediani  of  Narbonne,  of  the  year  IJ9, 
may  also  be  mentioned  (Henz.  7215_;  Wil.  606  a),  To  these  must  be 
added  the  tabulae  aUmentaria^,  relating  to  tne  well-known  provision 
made  by  Trajan  for  the  t«licf  of  distress  among  his  subjects,  such  as 
that  of  the  Ligurea  Baebiani  (C.IJ..  ix.  14551  Wil.  3844)  and  that 
of  Veleia  near  Parma  (Wl.  2845);  while  evidence  of  simikr  institu- 
tions is  furnished  by  inscriptions  at  Tarracina,  at  Sicca  in  Africa,  and 
at  Hiapalis  in  Spain  (Wit.  0846-3848;  C.l.L.  ii,  1 174),  At  the  close 
of  this  long  list  ol  official  documents  may  be  mentioned  the 
libellus  of  the  procurator  operunt  publicorum  a  coiumna  divi  iiarci 
of  the  year  193  {C.l.L.  vi.  1585:  Orel.  39;  Wil-  2840)  and  the 
inierioculioius  ai  the  proffectl  vigiliim  on  a  lawsuit  of  the  fuilones 
of  Rome,  of  a.d.  344,  inscribed  <n]  an  altar  of  Hercules  (C.l.L.  vi. 
366;  Wil.  100).  These  dociunente  form  a  most  instructive  class 
ofM    ■ 


^.  Many  documents,  as  may  be  supposed,  were  connected  with 
religious  worship,  publxc  and  private.  The  oldest  Ux  Umpli,  which 
continued  in  force  until  a  comparatively  late  period,  was  the  regu- 
^tion  given  by  Servius  Tnllius  to  tM  tem^e  of  Diana  on  the 
Aventine,  after  the  conclusion. of  the  federal  pact  with  the  Latini, 
noticed  above.  Mention  is  made  of  this  ancient  law  as  still  in  force 
in  two  later  documents  of  a  similar  character,  viz.  the  dedication  of 
an  altar  to  Augustus  by  the  plebs  of  Narbo  in  southern  France, 
of  A.D.  764,  but  existing  only,  at  Narbonne,  in  a  copy,  made  perhaps 
in  the  and  century  {C.I.L.  xii.  4333;  Orel.  3489;  Wil.  104),  and 
that  of  an  altar  of  Jupiter,  dedicated  at  Salonae  in  Dalmatia  in  a.d. 
137,  still  existing  in  tiart  at  Padua  {C.l.L.  ill,  1933;  Orel.  2490;  Wil. 
163).  Another  T«e/a«»  still  existing  is  that  of  a  temple  of  Jupiter 
Liber  at  Furfo,  a  mcus  of  southern  Italy,  of  the  year  696  (58  B.C.), 
but  copied,  in  vernacular  language,  from  an  older  original  {C.l.L. 
i.  603;  Orel.  3488;  Wil.  105;  compare  Jordan  in  Hermes,  voL  vii., 
1872,  pp.  301  sq.}.  The  lists  of  objects  belonging  to  some  sanctuaries 
or  to  the  ornaments  of  statues  are  curious,  such  as  those  of  the 
Diana  Nemoretuis  at  Nemi  (Henz.  Hirttiei,  vol.  vi,,  1871,  pp.  8  sq.), 
and  of  a  statue  of  Isis  in  Spain  (HQbner,  ff«rM«5,  vol.  i.,  1866,  pp>  345 
tq.;  compare  C.IX.  iL  3060,  3386,  Orel.  3510,  Wil.  3io),  and  two 
synopses  from  a  temple  at  Cirta  in  Africa  QNl\.  2736,  2737).  The 
jorfei  given  by  divinities  may  also  be  mentioned  (see  C.l.L.  i.  267 
«q.;  Wil.  2832).  To  a  temple  also,  though  in  itself  of  a  secular 
character,  belonged  a  monument  of  the  highest  historical  import- 
ance, viz.  the  I/uiex  rentm  a  se  gestantm,  incised  on  bronze  slabs. 
copies  of  which  Augustus  ordered  to  be  placed,  in  Latin  and  Greek, 


wher*  required,  ib  -the  numerous  Augnstea  erected  to  himidf  in 
companywiththe  I>ea  Roma.  This  is  known  as  the  Uonmnentitm 
AtKyrttmun,  because  it  is  at  Angara  in  Asia  Minor  that  the  best 
preserved  copy  of  it,  in  Greek  and  Latin,  exists;  but  fragments 
remain  of  other  copies  from  otiier  k>calities  (see  C.I  J,,  uL  770  so., 
and  the  special  eoidoas  oi  Mommven,  Btalin,  1865,  and  Btarelc, 
GOttingen,  1873).  Among  the  inscriptions  relating  to  sacred  buud- 
ings  must  aleo  be  recknoed  the  numerous  fragments  of  R«man 
calendars,  or  fusti  anni  Juiiani,  found  at  Rome  and  other  idaces, 
whioh  have  been  arranged  and  fully  explained  by  Mommsen  (C.I.L. 
i.,  and  ed.,  part  ii:;  dooapare  for  those  found  in  Rome,  C.I.L.  vi. 
3394'33o6).  Local,  pnTvincial  or  municipal  oaUndana  have  likeivise 
been  found  (as  thefariala  Cumanum,  Cld^  L  part  ii.  p.  239,  and  the 
Cafuarmm,  CIJ..  x.  3792).  Many  otbtr  large  monumental  in- 
scnptions  bear  some  relation,  more  or  leu  strict,  to  sacred  or  public 
buildings.  Along  with  the  official  calendar  exhibited  on  the  walls 
of  the  residence  of  the  potuifex  maximut,  the  list  of  the  eponymous 
magistrates,  inscribed  by  the  order  of  Aiwustus  on  large  marble 
slat«,  was  publicly  shown — the  fasH  const£tres,  the  reconstruction 
and  illustration  of  which  formea  the  life-work  of  Borgfacu.  Tht^ 
have  been  collected,  down  to  the  death  of  Augustus,  by.  Henzen,  and 
compared  with  the  additional  written  testimonies,  by  Monimsen, 
in  the  Corpus  (vol.  i.,  and  ed-,  part  ii.),  along  with  the  acta  trium- 
phormtt  and  oth«r  minor  fragments  of  fa^  found  in  various  Italian 
communities,  while  the  fasH  tactrdotum  publicorum  pojmU  Romani, 
together  with  the  labutaferiarum  Latinarum,  are  given  in  the  volume 
devoted  exclusively  to  the  monuments  of  Rome  (vol.  vi.  441  Sq.; 
canipare  Htrtnes,  vol.  v.,  1870,  p.  379,  and  Ephem.  epigr,  ii.  93, 
iii.  74,  305  fi-)-  Documents  of  the  same  kind,  as,  for  examplartae 
album  ordinis  Tharrmgadensis  from  Africa  (C.J.L.  viii.  3403,  17909), 
and  a  con^derable  mass  of  military  Ksts  {ialerada,  of  w&±.  those 
betMiging  to  the  garrison  of  the  metropolis  are  brought  together  ia 
C.l.L.  VI.  651  sq.],  are  given  on  many  dedicat«y  and  honotary 
monumentB,  chiefly  from  Lambaeeis  in  Africa  (C.l.L.  vm.).'  A* 
those  documents,  though  having  only  a  partial  claim  to  be  lanjced 
with  the  sacred  ones,  derive,  like  many  other  dedicatory  monntncnts, 
their  origin  and  form  from  that  class,  so  also  the  protocols  i/ula), 
which,  from  Augustus  downwards,  seem  to  have  been  preserved  in  the 
case  6l  all  important  eoUegia  magislraiiutm,  now  survive  oiily  from 
one  of  the  largest  and  moat  distii^^uiohed  eoiUjia  sacerd^tum,  ia  tbc 
ecUtcoUegiifratrum  AmaUiim,  to  whtch.MaiHni  first  lirnw  ihcaitn 
of  epigrapnists;  they  form  one  of  the  r 


fi-atmm'Anmnim,  Berlin,  1874). 
6l  Another  species  of  in 


ost  important  masses  of 

the  Latin  language  (see 

311  sq.,  and  Heonn's  Acta 

—  „ 1----7— . formed  by  private  docuroejnls. 

They  have  be^  incidentally  preserved  (inserted,  tor  instance,  into 
sepulchral  and  honorary  inscriptions),  in  the  later  fjeriod  not  un- 
frequently  in  monumental  form,  as  the  t«etamentB,  atveh  partly  or 
In  full,  maitianed  above  (viz.  that  of  Dasumius  and  the  Gaul,  C.l.L. 
10339,^  Wil.  ^^14,  315,  and  some  tapila  talamentorum  or  codiaUi, 

bose  ol 
Flavins 


B  that  of  M.  ] 


s  L.eo  found  at  Poetelia — C.l.L.,x.  i 


Orel.  3677,  3678;  Wil.  696),  and  the  donations,  such' a 
T.  FUviua  Wrophus  (C/ "^    -~    ,*,-„.  u/ii   ,...';   ~* 

le  (WiL  310),  o* 
vi  10231,  10347;  Wil.  311, 

eclum  fiiduciae,  found  m  S,  .  .  „ 
longing,  in  all  probability,  to  rile  ist  century  (C.l.L.  ii.  5042), 
which  Beeitis  to  be  a  formulary.  Other  documents  relating  to  private 
affairs  adat  in  their  original  lortn,  written  on  labdUe  ceraiat.  Those 
found  together  in  a  mining  district  of  Dacia  have  been  arranged  and 
explained  by  Mommsen  and  Zangemeister  (C.lX.  iii.  291  sq.,  with 
facsimiles);  those  found  at  Pompeii  in  1875,  containing  receipts  of 
the  bankCT  L,  Caecilius  Jucundus,  have  been  published  in  C.l.L.  iv. 
suppl.).  "niese  documents  are  written  in  cursive  letters;  and  so 
mostly,  too,  are  some  udicr  curious  private  monuments,  belonpn^ 
partly  to  the  sacred  inscriptions — ^the  defixiones  (cf.  Tac.  Ann.  11. 
69),  imprecations  directed  against  persons  suspected  of  theft  or  other 
offences,  who,  according  to  a  very  ancient  superstition,  were  in  this 
way  believed  to  be  delivered  to  punishment  through  the  god  to  whom 
the  deJUdo  waa  directed.  The  numerous  Greek  and  Latin  (and  even 
Oscan)  examples  of  this  usage  have  been  brought  together  by 
Audollent,  Defixionum  loieUae  quol^uol  innotuerunl  tarn  in  Graecis 
OrienUs  quam  in  tolius  OccideTttisparHbus  pratler  Atticas  (Paris,  1904) ; 
compare  C.l.L.  i.  818-820,  C.l.L.  vil.  140).  Only  a  few  of  tliam  are 
incised  on  stone  (as  that  to  the  Dea  AUtecina  from  Spain,  C./X.  ii. 
462);  for  the  most  part  they  are  written,  in  cursive  letters,  or  in 
very  debased  capitals,  on  small  bronze  or  lead  tablets  (so  C.l.L.  i. 
818,  819;  Henz.  6114,  6115;  Wil.  2747',  274^)'  '°  be  laid  in  the 
tombs  of  the  "  defixi,"  or  deported  in  ttie  sanctuaries  ti  Kime 
divinity. 

7.  Many  of  the  private  documents  just  alluded  to  have  not  a 
monumental  character  similar  to  that  of  the  other  inscriptions  in 
the  wider  sense  of  the  word,  as  they  are  written  on  materials  not 
very  durable,  such  as  wood  and  lead — in  the  majority  of  cases,  10 
cursive  characters;  but,  -nevertheless,  they  cannot  be  classed  as 
literature  As  a  last  species,  therefore,  trf  inslrumenia,  there  remain 
some  documents,  public  and  private,  which  similarly  lack  the  strict 
montimental  character,  but  still  are  to  be  reckoned  among  inscrip- 
tions.   These  are  the  inscriptions  painted  or  scratched  (poiffili)  on 
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the  walls  of  the  buildiDgB  of  ancient  towns,  like  Pompeii,  where,  a« 
was  to  be  expected,  moat  of  them  have  been  preserved,  those  from 
other  ancient  cities  buried  by  the  eruptions  of  Vesuvius  and  from 
Rome  being  very  small  in  number.  All  the  various  classes  of  these 
inscriptions — public  ami  private  advertisements,  cicatious  for  the 
municipid  dections,  and  private  acribbliDgs  of  the  most  diverse  (and 
sometimes  most  indecent)  character,  one  partly  collected  by  Chr. 
Wordnrorth  (IiueripHones  Pampeianae,  &c„  London,  1837,  1846) — 
are  now  arranged  by  Zangemeister  in  the  Corpas,  vol.  iv.  with  supple- 
ment (some  specimens  m  Wil.  1951  sq.),  whence  thdr  peculiar 
pidaeographic  and  epigraphic  rules  may  he  learned.  And,  lastly, 
as  related  to  some  of  these  advertisements,  though  widely  differing 
from  them  in  age  and  character,  may  be  mentioned  the  so-callea 
iiiptydia  consvioria,  monuments,  in  the  6rat  instance,  of  the  still  very 
respectable  skill  in  this  branch  of  sculpture  to  be  found  at  this  late 
penod.  They  are  carved-ivory  tablets,  in  the  form  of  fntgiUaria,  and 
seem  to  have  been  invitations  to  the  solemnities  connected  with  the 
accession  of  high  magistrates,  especially  to  the  spectacles  of  the 
circus  and  amphitheatre;  for  they  contain,  aloi^  with  representa- 
tions of  such  q>ectBcles,  the  names,  and  often  the  portraits,  of  hi^h 
functionaries,  mostly  «[  the  Sth  and  6th  centuries.  Since  Gori's 
well-known  work  on  this  class  of  monuments  (Thesawus  vtlerim 
dip^fdiorum.  Ax.,  3  vols.,  Florence,  1759)  no  comprehensive  collection 
of  them  has  been  published,  but  a  full  list  is  ^veo  by  H.  de  ViUefosse 
in  the  GattUe  Anhii^opqM  <A  1SS4;  as  spectmens  see  C./X.  ii.  3699, 
andv.  8tao,  1-9. 

BlBLiooKAPHV.— As  a  "  Textbook  "  of  Roman  tpi^apby  R. 
Cagnat,  Caurs  d'Mgra^ie  UUine  (3rd  ed.,  Paris,  1898,  with  eup(^ 
ment,  1904)  can  be  heartily  recommended.  But  students  must  be 
warned  ^^nat  Zell'a  Handbuch  der  rdmischtn  Epigraphih  (3  vols., 
Heidelberg,  1850-1852),  an  unsatisfactory  work  which  is  open  to 
serious  criticism.  J.  C.  Egbert's  Initodtdction  to  the  Study  oj  Latin 
InteribHons  {1896}  is  designed  for  American. and  English. students. 
For  Christian  Inscriptions  Le  Blant's  Mttiut^  i'iptgra-bhie  chrStitime 
d'apris  Ut  marbres  de  la  Gaule  (Paris,  1869)  may  stiU  be  consulted 
wiOi  advantage.  (E.Hd. ;  W.  M.  L.) 

IH5BCT,  the  anglicized  form  of  the  Laic  Lat.  tmectum,  used 
by  Pliny  in  his  Naturai  History  as  the  equivalent  of ,  the  Gr. 
iPTOfiof.  Aristotle  had  included  in  one  dass  "  Eiitoma"  the 
six-legged  arthropods  which  form  the  modern  zoological  class 
of  theHexapodaorlnaecta,  besides  the  Ant clmida,  the  centipedes 
and  the  millipedes.  The  word  was  introduced  to  English  readers 
in  a  translation  (1601)  of  Pliny's  Natural  Hittory  by  Philemon 
Holland,  who  defined  "insects"  as  "Kttle  vermine  or  smal 
creatures  which  have  (as  it  were)  a  cut  or  division  betwene  their 
heads  and  bodies,  4s  pismires,  fiiest  grashoppers,  under  which 
are  comprehended  earthworms,  caMipilen,  &c."  Few  asoolc^cal 
terms  have  been  more  loosely  used  both  b^  sdentific  and  popular 
writers.  The  definition  just  quoted  might  include  all  animals 
belonging  to  the  groups  of  the  Arthropoda  and  Annelida,  and 
U.  Aldrovandi  in  De  animalibMS  wueclis  (1603]  almost  contem- 
poraneously distinguished  between  "  terrestrial  insects,"  includ- 
ing woodlice,  earthworms  and  slugs,  and  "  aquatic  insects," 
comprising  annelids  and  starfishes.  Perhaps  the  widest  meaning 
ever  attached  to  the  word  was  that  of  R.A.F.  de  Reaumur,  who 
"  would  wlHingly  refer  to  the  class  of  insects  all  animals  whose 
form  would  not  allow  them  to  be  placed  in  the  class  of  ordinary 
quadrupeds,  in  that  of  birds,  or  in  that  oi  fishes.  The  size  of  an 
animal  should  not  suffice  to  exclude  it  from  the  number  of 
insects.  ...  A  crocodile  would  be  a  terrible  insect;  I  should 
have  no  difficulty,  however,  in  giving  it  that  name.  All  reptiles 
belong  to  the  c^iss  of  insects,  for  the  same  reasons  that  earth- 
worms belong  to  it." 

The  class  Insecta  of  Linnaeus  (1758)  was  coextensive  with  the 
Arthropoda  of  modem  zoologists.  The  general  practice  for 
many  years  past  among  naturaUsts  has  been  to  restrict  the  terms 
"  Insecta  "  and  "  insect  "  to  the  class  of  Arthropods  with  three 
pairs  of  legs  in  the  adult  condition:  bees,  flies,  moths,  bugs, 
grasshoppers,  springtails  are  "  insects,"  but  not  spiders,  centi- 
pedes nor  crabs,  far  less  earthworms,  and  still  less  slugs,  star- 
fishes or  coral  polyps. 

For  a  general  account  of  the  structure,  development  and  relarion- 
ships  of  msects,  see  Arthropoda  and  Hbxapoda,  while  details  of 
the  form,  habits  and  classification  ol  insects  will  be  found  in  articles 
on  the  various  orders  or  groups  of  orders  (Afteba,  Coleoptkra, 

DlPTERlA,HEMIPTERA,HYllENOPTERA,LEnDOPTERA,  NEUROPTB  R  A , 

Ortboptera,  Thysanoptera),  and  in  special  articles  on  the  more 
familiar  divisions  (Ant,  Bee,  Dragon-fly,  Earwig,  Ac),  The 
history  of  the  study  of  insects  is  sketched  under  Entomology. 

(G.  H.  C.) 


IHSBCTIVOBA,  an  order  of  non-volant  placental  mammala 
of  small  size,  with  a  dentition  adapted  to  an  insect-diet.  In 
nearly  all  cases  these  creatures  are  nocturnal,  and  the  majority 
are  terrestrial,  many  burrowing  in  the  ground,  although  a  few 
are  arboreal  and  others  aquatic  Tbey  tiave  plantigrade  or 
partially  plantigrade  feet,  that  b  to  say,  they  apply  the  whole 
or  the  greater  portion  of  the  soles  to  the  ground  when  walking; 
and  there  are  generally  five  toes,  each  terminating  in  a  daw, 
and  the  first  never  behig  opposable  to  the  others  in  either  the 
fore  or  hind  limb.  A  fiill  series  of  differentiated  teeth,  including 
temporary  or  deciduous  milk-molars,  is  developed,  and  the 
cheek-teeth  have  distinct  roots  and  are  crowned  with  sharp  cusps, 
which  in  some  instances  are  three  in  number  and  arranged  in  a 
triangle.  Very  frequently  the  number  of  the  teeth  is  the  typical 
forty-four,  arranged  as*.  i,c.  {,  P-i,  m.  f,  but  occasionally  there 
is  a  fourth  pair  of  molars,  while  the  indsots  may  be  reduced  to 
two  pairs  above  and  one  below,  and  the  canine  is  frequently 
like  an  incisor  or  a  premidar.  The  skull  is  of  a  primitive  type, 
often  with  vacuities  on  the  palate,  as  in  marsupials,  with  a 
small  brain-chamber,  and  the  tympanic  bone  generally  ring-like 
instead  of  forming  a  bladder-shaped  bulla;  except  in  the 
African  PoloDUJgale,  clavicles,  or  collar-bones,  are  alwjiys  i^esent; 
the  humerus  generally  has  a  perforation  on  the  inner  side  of  its 
lower  extremity;  and  a  centrale  bone  is  usually  present  in  the 
carpus.  In  the  brain  the  smooth  hemispheres  are  so  short  as  to 
leave  the  cerebe&um  and  sometimes  even  the  corpora  quadrige-^ 
mina  exposed.  The  uterus  is  two-horned;  the  placenta,  so  far 
as  Itnown,  is  deciduate  and  discoidal;  the  testes  are  abdominal 
or  inguinal;  and  the  teats  usually  numerous.  The  body  in 
several  instances  Is  covered  with  ^arp  ^ines  in  place  of  hair. 

The  great  majority  of  the  Inseclivora  are  nocturnal  in  their 
habits,  and  their  whole  structure  indicates  an  extremely  loW 
grade  of  organisation,  fully  as  low  as  that  of  marsupials.  It  is 
noteworthy  that  the  dentition  in  several  of  the  groups  approxi- 
mates to  that  of  the  extinct  ")W"iTnab  oi  the  Juras^c  q>och  (seo 
Maksufiaua),  and  exhibits  more  or  less  distinctly  the  prinlitive 
tritubercular  type.  Although  the  past  history  of  the  group  is 
very  imperfectly  known,  it  seems  probable  that  the  Insectivota 
are  neatly  related  to  the  ori^al  primitive  mammalian  stock. 
Indeed,  it  has  been  stated  that  were  it  not  for  the  apparently 
advanced  type  of  placenta,  tbey  might  easily  be  regarded  as 
the  little  modified  descendants  of  the  ancestors  of  most  other 
mammals.  Probably  they  are  in  some  way  related  to  the 
creodont  carnivores  (see  Cseoiwnta),  but  if,  as  has  been  sug- 
gested, the  latter  are  akin  to  the  primitive  ungulates,  the  con- 
nexion would  seem  to  be  less  dfxe  than  has  been  aometimea 
supposed. 

Representatives  of  this  order  are  found  throughout  the 
temperate  and  tropical  parts  ol  both  hemispheres,  with  the 
exception  of  South  America  (where  only  a  few  shrews  have 
effected  an  entrance  from  the  north)  and  Australia,  and  exhibit 
much  variety  both  in  organization  and  in  habit.  The  greater 
number  ate  cursorial,  but  some  (Talpa,  Chrytochloris,  OryzaricUs) 
are  burrowing,  others  (Limnogaie,  Polamogt^,  Nectogale,  Myogaie) 
aquatic,  and  some  (Tupaitdae)  arboreal.  To  the  greet  majority 
the  term  insectivorous  Is  applicable,  although  PotamagaU  is 
said  to  feed  on  fish,  and  the  moles  live  chiefly  on  worms.  Not- 
withstanding the  nature  of  their  food,  much  variety  prevails 
in  the  form  and  number  of  the  teeth,  and  while  in  many  cases 
the  division  into  indsors,  canines,  premolars  and  molars  may 
be  readily  traced,  in  others,  fomung  the  great  majority  of  the 
spedes,  such  as  the  shrews,  this  is  difficult. 

In  most  cases  the  brain-cavity  fe  of  small  relative  c^iadty, 
and  in  no  instance  is  the  brain-case  elevated  to  any  considerable 
extent  above  the  face-line.  The  fadal  part  of  the  skull  is  gener- 
ally much  produced,  and  the  premaxillaiy  and  nasal  bones  well 
developed;  but  the  cheek,  or  zygomatic  arch,  is  usually  slender 
or  defident,  the  latter  being  the  casein  most  of  the  spedes,  and 
post-orbital  processes  of  the  frontals  are  found  only  in  the 
Tiipaiidae  and  ifacrosceOdidae.  The  number  of  dorsal  vertebrae 
varies  from  13  in  Tupaio  to  19  in  CenUtes,  of  lumbar  from  3 
in  ChrysocMoris  to  6  in  Talpa  and  Sffrex,  and  1^  caudal  frop 
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the  radimentary  vertebrae  of  Cenleles  to  the  40  or  more  well- 
developed  ones  of  Microgale. 

The  breast -bone,  or  sternum,  is  variable,  but  generally  narrow, 
bilobate  in  front  and  divided  into  segments.  The  shoulder- 
girdle  presents  extreme  adaptive  modifications  in  the  mole,  in 
relation  to  the  use'  of  the  fore-limbs  in  burrowing;  but  in  the 
golden  moles  the  fore-arm  and  fore-foot  alone  become  specially 
modified.  In  Macroscelides  the  bones  of  the  fore-arm  are  united 
at  their  lower  ends,  but  in  all  other  Insectivora  the  radius  and 
ulna  are  distinct.  The  fore-foot  has  generally  five  digits;  but 
in  Rhynchocyon  and  in  one  species  of  Oryzoricks  the  first  toe 
is  absent,  and  in  the  moles  it  is  extremely  modified.  The  femur 
has,  in  most  species,  a  prominent  ridge  below  the  greater  tro- 
chanter presenting  the  characters  of  a  third  trochanter.  In 
Tupaia,  Cenleles,  HemkenUUs,  Ericidus  and  Soknodon  the  tibia 
and  fibula  are  distinct,  but  in  most  other  genera  united.  The 
hind-foot  consists  usuaUy  of  five  digits  (rarely  four  by  reduction 
of  the  first),  and  in  some,  as  in  the  leaping  species  {Macroscelides, 
Rhynchocyon),  the  tarsal  bones  are  elongated.  The  form  of  the 
pelvis,  and  especially  of  the  symphysis  pubis,  varies  within 
certain  limits,  so  that  while  in  the  Tupaiidae  and  Macroscdididat 
there  is  a  long  symphysis,  in  the  Erinaceidae,  Centetidae  and 
Polamogalidae  it  is  short,  and  in  the  Sorkidae,  Talpidae  and 
Chrysochloridae  there  is  none. 

Owing  to  the  similarity  in  the  character  of  the  food,  the 
truly  insectivorous  species,  forming  more  than  nine-tenths  of 
the  order,  present  little  variety  in  the  structure  of  the  digestive 
organs.  The  stomach  is  a  simple,  thin-walled  sac;  sometimes 
as  in  Cenleles,  with  the  pyloric  and  oesophageal  openings  close 
together;  the  intestinal  canal  has  much  the  same  calibre 
throughout,  and  varies  from  three  {in  the  shrews)  to  twelve 
times  (in  the  hedgehogs)  the  length  of  the  head  and  body.  In  the 
arboreal  Tupaia  and  the  allied  Macroscdididae,  which  probably 
feed  on  vegetaole  substances  as  well  as  insects  most  of  the 
species  possess  a  caecum.  The  liver  is  deeply  divided  into  lobes, 
the  right  and  left  lateral  being  cut  oS  by  deep  fissures;  both  the 
caudate  and  Spigelian  lobes  are  generally  well  developed,  and 
the  gall-bladder,  usually  large  and  globular,  is  placed  on  the 
middle  of  the  posterior  surface  of  the  right  central  lobe. 

All  the  members  of  the  order  appear  to  be  highly  prolific, 
the  number  of  young  varying  from  two  to  eight  in  the  hedgehog, 
and  from  twelve  to  twenty-one  in  the  tenrec.  The  position  of 
the  milk-glands  and  the  number  of  teats  vary  greatly.  In 
Solenodon  there  is  a  single  pair  of  post-inguinal  teats,  but  in 
most  species  these  organs  range  from  the  thorax  to  the  abdomen, 
varying  from  two  pairs  in  Gymnura  to  twelve  in  the  tenrec. 
In  the  golden  moles  the  thoracic  and  inguinal  teats  are  lodged  in 
deep  cut-shaped  depressions. 

Scent-glands  exist  in  many  spedes.  In  most  shrews  they 
occur  on  the  sides  of  the  body  at  a  short  distance  behind  the 
axilla,  and  their  exudation  is  probably  protective,  as  few  carni- 
vorous animals  will  eat  their  dead  bodies.  In  both  species  of 
Gymnura  and  in  Polamogale  large  pouches  are  situated  on  each 
aide  of  the  rectum,  and  discharge  their  secretions  by  ducts,  opening 
in  the  first-named  genus  in  front  of  and  in  the  latter  within 
the  margin  of  the  vent.  In  the  tenrec  similarly  ^tuated  glands 
discharge  by  pores  opening  at  the  bottom  of  deep  pits. 

The  skin  is  thin,  but  in  many  species  lined  with  well-developed 
muscles,  which  are  probably  more  developed  in  het^ehogs  than 
in  any  other  mammals.  In  this  family  and  in  the  tenrec  most  of 
the  species  are  protected  by  spines  implanted  in  the  skin-muscle, 
or  panniculus  camosus. 

The  Insectivora  may  be  divided  into  two  groups,  according  to  the 
degree  of  developmeot  of  the  union  between  the  two  halves  of  the 
-.  pelvis.     The  first  group  is  characterized  by  the  full 

^^^  development  of  this  union,   both   pubis  and   ischium 


a  ring  within 

bone,  or  separated  from  the  hinder  part  of  the  skull  by  a  post- 
orbital  process  of  the  frontal ;  the  upper  molare  have  broad  5-cusped 
crowns  with  a  W-shaped  pattern;  and  the  intestine  is  generally 
furnished  with  a  caecum.  The  first  family  of  this  group  is  the 
Tupaiidat,  represented  by  the  tree-shrews,  or  tupaias,  of  the  Indo- 
Malay  couatnes,  characterized  by  the  complete  bony  ring  round  the 


eye>socket,  the  freedom  of  the  fibula  from  the  tibia  in  the  hind-limb, 
and  the  absence  of  any  marked  elongation  of  the  tarsus.  The  dental 
formula  is  t.  j,  c.  i,  p.  i,  m.  |,  total  3ft.  In  appearanceand  habits 
tree-shrews  are  extremely  like  squirrels,  although  they  differ,  of 
course,  in  tola  as  regards  their  dentition.  A  large  number  of  species 
are  included  as  the  tyfMcal  genus  Tupaia,  which  ranges  from  north- 
eastern India  to  the  great  Malay  Islands.  In  these  animals  the  tail 
has  a  fringe  of  long  liairs  on  opposite  sides  throughout  its  length. 
In  the  pen-tailed  tree-shrew  (PltiMercus  kwii),  fig.  i,  the  only  repre- 
sentative of  its  genus,  and  a  native  of  Sumatra,  Borneo  and  the 
Malay  Peninsula,  the  fringes  of  lon^  hair  are  confined  to  the  terminal 
third  of  the  tail.  There  are  also  differences  in  the  skulls  of  the  two 
genera.  A  third  genus,  Urorak,  represented  by  U,  cytindrura  of  the 
mountainsof  Mindanao,  in  the  Phihppines,  and  [/.ee«r</(i,  of  Borneo, 
has  been  established  for  the  round-tailed  tupaias,  in  which  the  tail  is 
uniformly  short-haired,  and  the  second  upper  incisor  and  the  lower 
canines  are  unusually  large,  the  third  lower  incisor  being  proportion- 
ately small,  and  also  erect,  while  the  second  upper  incisor  resemble 
a  canine.     (See  Trbe-Shbew.) 

In  Africa  the  tupaias  are  apparently  represented  by  the  jumping- 
shrews,  or  elephant-shrews  (so  called  from  their  elongated  muKles), 
constituting  the  family  MacTOScelididat.  From  the  Tupaiidae  the 
members  of  this  family  are  readily  distinguished  by  the  fact  that  the 
socket  of  the  eye,  in  place  of  having  a  complete  bony  ring,  Is  separated 
from  the  hinder  part  of  the  skull  merely  by  a  post -orbital  process  of 


Fig.  I.— Pen-tailed  Tree-Shrew  {PtUoeercus  lowii).       X  1- 

the  frontal  bone,  and  also  by  the  more  or  less  marked  elongation  of 
the  tarsus  or  lower  portion  of  the  hind-limb;  another  feature  being 
the  union  of  the  lower  ends  of  the  tibia  and  fibula.  As  indicated  by 
one  of  their  names,  the  members  of  the  group  leap  after  the  fashion 
of  gerbils,  or  jerboas,  and  hence  walk  much  more  on  their  toes  than 
the  majority  of  the  order.  In  the  typical  genus  MecrosctUdes, 
which  ranges  all  over  Africa  and  has  numerous  specific  representa- 
tives, the  dental  formula  ii 


:.  |,f.t,M,« 


.,  total  40  or  4a; 


while  there  are  five  toes  to  each  foot,  and  the  lower  ends  of  the  radius 
and  ulna  are  united.  In  Petrodromits  (fig.  1)  of  East  Africa,  there  are 
only  four  front-toes,  and  the  hairs  on  the  lower  part  of  the  tail  form 
stiS  bristles,  with  swollen  tips;  the  dental  formula  being  the  same 
as  that  of  those  species  of  Macroscelides  as  have  only  two  lower 
molars.    A  further  reduction  of  the  number  of  the  digits  takes  plac 


foot,  and  a  dental  formula  o 


c.i,f>.  J,»i.|,total36Di 


Some  of  the  species,  all  of  which  are  East  African,  differ  from  the 
members  of  the  typical  genus  by  the  deep  rufous  brown  inst^d  of 
olive-grey  colour  of  their  coat.     (See  Jomptng-Shrew,) 

In  the  second  group,  which  includee  all  the  other  members 
of  the  order,  the  pelvic  symphysis  is  either  lacking  or  formed 
merely  by  the  epiphyses  of  the  pubes;  the  orbit  and  temporal 
region  of  the  skull  are  confluent;  and,  except  in  the  Talpidae  and 
Chrysochloridae.  the  tympanum  is  ring-like,  the  tympanic  caviy 
being  formed  by  the  nlisphenoid  and  ba^sphenoid  bones.  The 
upper  molars  are  triconodont,  b«ng  either  of  the  ty^cal  or  a  modified 


Digitizoc  by 


,y  Google 


640 


INSECTIVORA 


.   _ (fig   3, 

m,.^-  'i/^)>  there  is  a  descent  of  the  testes,  the  tympanum  forma 
a  bladder- 1  ike  bulla,  the  zygomatic,  or  cheek-arch, 
although  slender,  is  complete,  there  is  no  pelvic  symphysis,  the  upper 
molars  are  five-cusped,  and  the  first  upper  incisor  is  simple,  and  the 
lower  vertical.  In  habits  the  majority  of  the  family  are  burrowing, 
but  a  few  are  aquatic;  and  all  feed  on  animal  substances.  The 
distribution  is  limited  to  the  temperate  regions  of  Europe,  Asia  and 
North  America. 

Throughout  the  family  the  eyes  are  minute,  and  in  some  ^ecics 
are  covered  with  skin;  the  ears  are  short  aod  hidden  in  the  fur; 
and  the  fore-limba  are  generally  more  or  less  modified  for  digging. 

The  true  moles  of  the  genus  Tatpa  are  the  typical  representatives 
of  the  first  subfamily,  or  TaipinM,  in  which  the  clavicle  (fig.  3,  d.) 
and  humerus  (h)  are  veiy  short  and  broad,  while  there  is  an  addi- 
tional sickle-like  bone  (Jc)  on  the  inner  side  of  the  fore-foot.  In 
Talpa  itself  the  first  upper  incisor  is  but  little  larger  than  the  second, 
the  fore-foot  is  very  broad,  and  the  dental  formula  is  i.  |,  c— ■  . 
P-  {•  1.  Of  1>  ">■  i'    There  are  about  a  dozen  species,  all  confined  to 


—Peter's  Jumping-Shrew  {PetTodromus  Utradactylus).      X  J. 


Fig. 

the  Old  World.    The  variation  in  the  dental  formula  of  some  of  the 
best  known  of  these  is  as  follows : — 

i.  \,  c.  i,  p.  i,  m.  1X2  {T.  wogura,  robusta). 

i.  I,  c.  i.  p.  1,  m,  IXz  {T.  eUTopaea.  caeca,  romana,  Imgiro- 

I-  1.  c.  i,  p.  i,  m.  1X2  iT.  Uuiura  leplura). 
»■-  i.  ■:■  1.  P-  i,  »»■  1X3  ir.  moschata). 

Except  in  T.  europaea,  the  eyes  are  covered  by  a  membrane.  In 
T.  mitnira  the  ^ort  tail  is  concealed  by  the  fur.  T.  europaea 
extends  f^m  England  to  Japan. 

T.  caeca  and  T^romana  are  found  sctuth  of  the  Alps,  the  remaining 
species  are  all  Asiatic,  two  only— 7",  .micr«ra  and  T.  leucura — 
occurring  south  of  the  llimalaya.  . 

The  genus  may  be  split  up  into  subgenera  corresponding  with  the 
above  table;  these  subdivisions  being  sometimes  accorded  full 
generic  rank.  For  instance  the  Japanese  T.  wogura  and  the  Siberian 
T.  rebtuta  are  often  referred  to  under  tlie  lU-soundiog  titles  of 
Mogera  wogura  and  M.  rebustjt. 


Referring  more  fully  to  the  European  species,  it  may  be  mentioned 
:hat  the  mole  exhibits  in  its  organization  perfect  adaptation  to  its 
mode  of  life.     In  the  structure  of  the  skeleton  striking  departi 


from  the  typical  mamtnalian  forms  are  noticeable.  The  first  sternal 
bone  is  so  much  produced  as  to  extend  forward  as  far  as  a  vertical 
line  from  the  second  cervical  vertebra,  carrying  with  it.the  very  short 
almost  quadrate  clavicles,  which  are  articulated  with  its  anterior 
emremity  and  externally  with  the  humeri,  being  also  connected 
ligamentously  with  the  scaipula.  The  fore-limbs  are  thus  brought 
opposite  the  sides  at  the  neck,  and  from  this  position  a  threefold 
advant^e  is  derived; — in  the  first  place,  as  this  is  the  narrowest 
part  of  the  body,  they  add  little  to  the  width,  which.  If  increased, 
would  lessen  the  power  of  movement  in  a  confined  space ;  secondly 
this  position  allows  of  a  longer  fore-limb  than  would  otherwise  be 


po^ble,  and  so  increases  its  lever  power;  and,  thirdly,  although  tbe 

entire  limb  is  relatively  short,  its  anterior  position  enables  the 
animal,  when  burrowing,  to  thrust  the  claws  so  far  forward  as  to  be 
in  a  line  with  the  end  of 
the  muzzle,  the  import- 
ance of  which  is  evident. 
Posteriorly,  we  find  the 
hind-limbs  removed  out  of 
the  way  by  approximation 
of  the  hip-joints  to  the 
centre  line  of  the  body. 
This  is  effected  by  inward 
curvature  of  the  innomi- 
nate bones  at  the  aceta- 
bulum to  such  an  extent 
that  they  almost  meet  in 
the  centre,  while  the  pubic 
bones  are  widely  separated 
behind.  The  shortness  of 
the  fore-limb  is  due  to  the 
humerus,  which,  like  the 
clavicle,  is  so  reduced  in 
length  as  to  present  the 
appearance  of  a  flattened 
X-shaped  bone,  with 
prominent  ridges  and  deep 
depressions  for  the  attach- 
ments of  powerful  muscles. 
Its  upper  extremity  pre- 
sents two  rounded  promin- 
ences; the  smaller,  the  true 
head  of  the  bone,  articu- 
lates as  usual  with  the 
scapula;  the  larger,  which 
is  the  external  tuberosity 
rounded  off,  forms  a  sepa- 
rate joint  with  the  end  of 
the  clavicle.     This  double 


ula 


s  the 


rigidity  necessary  to  sup- 
port the  great  lateral 
firessurc  sustained  by  the 
ore-limb  in  excavating. 
The  bones  of  the  fore-leg 
are  normal,  but  those  of 
the  fore-foot  are  flattened 

and     laterally     expanded.  „ 
The   great   width   of   the  europaea)Xi    (loi  __ 
fore-foot  is  also  partly  due  show  base  of  skull). 

tothepresenceof  apeculiar  c,  Calcaneum. 

bone  on  the  inner  side  of  c.h,  Clavicular    artkulation     of     tbe 

the  palm  and  articulating  humerus, 

with  the  wrist.                        cl,  Clavicle. 

The  muscles  acting  on  e-c,  External  condyle  of  humerus. 

these   modified   limbs   are  /,  Femur. 

homologous  with  those  of  /*,  Fibula. 

cursorial  insect! vora,differ-  Jc,  Falciform  bone  (radial  sesamoid), 

tag  only  in  their  relative  A.  Humerus. 

development.    The  tendon  ic,  Internal  condyle  of  humerus, 

of  the  biceps  traverses  a  tl.  Left  iliac  bone, 

long  bony  tunnel,  formed  <-^,  Ramus  of  the  ilium  and  pubis. 

by   the  expansion  of  the  «»■  Ischium. 

margin    of   the    bicipital  l.d.  Ridge  of  insertion  of  latissini>M 

groove   for    the   insertion  dora  muscle. 

of    the    pectoralis    major  /.(.  Lesser  trochanter. 

muscle;  the    anterior  m.  Manubrium  stern  i. 

division  of  the  latter  o.  Fourth    bypapophysial    sesamoid 

musde  is  unconnected  with  ossicle, 

the     sternum,     extending  ol.  Olecranon. 

across  as  a  band  between  p,  Pubic      bone     widely     separated 

the  humeri,   and   co-ordi-  from  that  of  the  opposite  side. 

nating  the  motions  of  the  pa.  Patella. 

fore-limbs. Theteresmajor  p.m.  Bid^e   for. insertion   of  pectoralis 

and   latissimus   dorsi  major  muscle, 

muscles    are   of   immense  pi.  Pectineal  eminence. 

size,     inserted     into     the  r,  Radius, 

prominent  ridge  below  the  rb.  First  rib. 

pectoial  attachment,  and  s.  Plantar    sesamoid    ossicle    coire- 

are  the  principal  agents  in  sponding  to  the  radial  sesamoid 

tte  excavating   action   of  (as  falciform)  in  the  manus. 

the   limb.     The  cervical  sc.  Scapula. 

muscles     connecting     the  s.h.  Scapular      articulation      of      tbe 

slender    scapulae,   and  humans, 

through    them    the    fore-  /,  Tibia. 

limbB.withthecentreliticof  a,  Ulna, 
the  neck  and  with  the  occi- 
put are  lanje.  and  the  ligamentum  nuchae  between  them  is  ossified. 
The  latter  condition  appears  to  be  due  to  the  prolongation  forwards 
of  the  sternum,  preveqting  flexion  of  the  head  downwards;  and, 
accordingly,  the  nbrmd  office  of  tbe  ligament  beutflosf.  it  ossififes, 
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and  afiords  a  fixed  point  (or  the  oiigins  <rf  tbe  auperficUl  cervical 

The  skull  is  long,  with  slender  zygomatic  archcsi  tbe  nasal  bouei 
are  strong  and  early  become  united,  and  in  front  of  them  the  nostrils 
are  continued  torwarda  in  tubes  formed  of  thick  cartilage,  the  septum 
between  which  becomes  partially  or  wholly  ossified  beneath.  There 
are  7  cervical,  13  dorsai,  6  lumW,  6  sacral  and  io-i2  caudal  verte- 
brae; of  the  dorsal  and  lumbar  there  may  be  one  more  or  less. 
The  sacral  vertebrae  are  united  by  their  expanded  and  comprcBScd 
spinous  processes,  and  all  the  others,  with  the  exception  of  the 
cervical,  are  closely  and  solidly  articulated  together,  so  as  to  support 
the  powerful  propulsive  and  fossorial  actions  of  the  limbs.  The 
upper  incisors  arc  simple  chisel-edged  teeth;  the  canine  is  long  and 
two-rooted;  then  follow  three  subequai  conical  premolars,  and  a 
fourth,  much  lareer,  and  like  a  canine;  these  are  succeeded  by  three 
molars  with  W-^aped  cusps.  In  the  lower  jaw  the  three  incisors  on 
each  side  are  slightly  smaller,  and  slant  more  forwards;  close  behind 
them  is  a  tooth  which,  though  like  them,  must,  from  its  position  in 
front  of  the  upper  canine,  be  considered  as  the  canine;  behind  it, 
but  separated  by  an  interval,  is  a  large  double-rooted  conical  tooth, 
the  first  premolar;  the  three  following  premolars  are  like  the  corre- 
sponding teeth  above,  but  smaller,  and  are  succeeded,  as  above,  by 
tne  three  molars.    See  Mole. 

In  the  other  members  of  the  Talpinae,  which  are  North  American, 
the  first  upper  incisor  is  much  taller  than  the  second.  They  include 
the  curious  star-nosed  mole  (Condylura  crislata),  which  has  the  typical 
series  of  44  teeth  and  a  series  of  Heshy  appendages  round  the  ex- 
tremity of  the  snout;    the  species  known  as  Scapanus  tmmuendi 


Fig.  4. — Russian  Desman  [Myogalt  moschata).     XI- 

and  Paraiealobs  americanus.  each  rcpresentine:  a  genus  by  itself,  and 
characterized  by  the  absence  of  nasal  append^es  and  the  presence 
of  only  two  pairs  of  lower  incisors;  and,  finally,  Scaiops  amtaticus, 
in  which  the  dentition  is  further  reduced  by  the  loss  of  the  lower 
canine,  the  total  number  of  teeth  thus  being  forty. 

Forming  a  transition  to  the  subfamily  Myotaiinae,  in  which  the 
clavicle  and  humerus  are  typically  of  normal  form,  and  there  is  no 
Hckle-shaped  bone  in  the  fore-foot,  is  the  Chinese  mole  {Scaptonyx 
pucicauda),  characterized  by  having  the  clavicle  and  humerus  of 
the  true  mole-type,  but  the  foot  like  that  of  the  under-mentioned 
Urolrichus.  The  relative  proportions  of  the  first  and  second  upper 
incisors  are  also  as  in  Talpa,  but  there  are  only  two  pairs  of  lower 

Among  the  more  typital  MyogoiiriM,  mention  may  be  made  of 
Dymtcodon  Pitirostris,  from  Japan,  representing  a  genus  by  itself; 
nearly  allied  to  which  are  the  shrew-moles,  as  represented  by  the 
small  and  long-tailed  Urotrichus  ai  Japan,  with  incisors  \  and  pre- 
molars t,  and  U-  (Nevrolrichus)  gibon  of  North  America,  in  which 
the  premolars  are  }.  A  still  more  interesting  form  is  tbe  Tibetan 
Uropsiius  soricipts,  a  non-burrowing  species,  with  the  external 
appearance  of  a  shrew  combined  with  the  skull  of  a  mole,  the  feet 
being  much  narrower  than  in   UrotrUkus,  and  the  dental  formula 

The  typical  representatives  of  the  subfamily  are  the  two  European 
desmans,  Myogalt  moschata  and  M.  pyrenaica,  which  are  aquatic  in 
habits  and  have  tbe  feet  webbed  md  the  full  series  of  44  teeth. 
Tbe  former  is  by  far  the  largest  member  of  the  whole  family,  its  total 
length  being  about  16  in.     Its  long  proboscis- 1  ike  snout  projects  far 


the  bases  of  the  claws;  and  ti 
forming  a  powerful  ir 


.  long  scaly  tail  is  tatnvUy  fbtMfwd; 

_ ,._    of.  pFopulsioD  when  swimming.    This 

ihabits  the  banks  of  streanis  and  lakes  in  sDuth-«ast  Russia^ 
where  its  food  consists  of  various  aquatic  insects,  il.  pyrtnaiai, 
living  in  a  similar  manner  in  the  Pyrenees,  is  much  smaUer,  has  a 
cylindrical  tail,  and  a  relatively  long  snout. 

The  Shrew-mice,  or,  shortly,  shrews  (Sfrtcidae),  arc  closely  related 
.J  the  Talpidae,  with  which  they  are  connected  by  means  of  some 
of  the  subfamily  liyotaiuiae.  They  are,  however,  di«-  sbnwM. 
tinguiahed  by  tbe  riog-Uke  tympanic,  the  incompleteiMM  1 

of  tbe  zygomatic  arch,  the  tubercular-sectorial  type  of  upper  molar, 
tbe  two-cusped  first  upper  incisor,  and  the  forward  directional  the 
corresponding  lowel'  tooth.  As  a  rule  they  are  terrestrial,  but  a  few 
are  aquatic. 

The  dentition  (fig.  5)  is  characteristic,  and  affords  out  of  the  chief 
means  of  classifying  this  exceedingly  difficult  group  ot  r 
There  are  no  lower  canines,   and 
always  ax  functional  teeth  on  each 
side  of  the  lower  jaw,  but  in  some  i 
rare  instances  an  additional  rudi-  | 
mentary  tooth  is  squeezed  in  be-  I   , 
tween  two  of  the  others.    The  first   Ui 
pair  of  teeth  in  each  jaw  differ  from  t 
the  rest;     in  the  upper  jaw  they 
are   hooked  and   have  a   more  or 
less  pronounced  basal  cusp;   in  the 
lower  jaw  they  are  long  and  pro- 
ject  horizontally  forwards,   some- 
times  with   an   upward   curve   at 
the   tip.      Behind   the   first   upper 
incisor  comes  a  variable  numoer  t  •  '■  • 

of  small  teeth,  of  which,  when  all  e/i«t 

are  developed,  the  first  two  are  in-  FiG.  5.— Skull'and  E>entition 
cisors,  the  thirti  the  canine,  and  of  a  Shrew-mouse  (SoresMwo*. 
tbe  next  two  premolars;  behind  pacis);  i,  first  incisors;  c  in 
these,  again,  are  four  larger  teeth,  of  tbe  upper  jaw  is  the  canine; 
which  the  front  one  is  tbe  last  and  p-m  the  three  premolars, 
premolar,  while  the  other  three  are  behind  which  are  the  three 
molars.  Thus  we  have  in  the  molars;  in  the  lower  jaw  c  is 
typical  genus  5orer(fig.  5)  the.dental  the  setnnd  incisM',  and  p  the 
formula  t.  |,  c.  ),  p.  ),  m.  t.  total  single  premolar. 

already  stated,  is  constant,  but 
the  number  of  tbe  upper  series  varies  from  the  above  maximum  of 
twenty  to  a  minimum  <d  fourteen  in  Dipiomesodon  and  Anuresortx, 
in  which  the  formula  is  i.  2,  c.  i,  p.  i,  m.  3.  From  the  relation  of  the 
fourth  upper  tooth  to  the  premaxillo-maxillary  suture  it  has  been 
supposed  that  shrews,  like  many  polyprotodont  marsupials,  have  four 
pairs  of  upper  incisors;  but  this  is  improbable,  and  the  formula  is 
accordingly  here  taken  to  follow  the  ordinary  placental  type. 

Shrews  may  be  divided  into  two  sections,  according  as  to  whether 
the  teeth  are  tipped  with  brownish  or  reddish  or  are  wholly  white, 
the  former  group  constituting  the  Soricinae  and  the  latter  the 
Crocidurinae. 

In  the  red-tipped  ^up  is  the  typical  genus  Sorex,  which  ranges 
over  Europe  ana  Asia  north  of  the  Himalaya  Mountains  to  North 
America.  There  are  twenty  upper  teeth  with  the  formula  given 
above,  the  ears  are  well  devdopeo,  the  tail  is  long  and  evenly  haired, 
and  the  aperture  of  the  generative  oi^ns  in  at  least  one  of  the  sexes 
is  distinct  from  the  vent.  The  common  shrew-mouse  (Sorex  arancus) 
has  a  distribution  co-extensive  with  that  of  the  genus  in  the  Old 
World,  and  the  North  American  S.  richardsoni  can  scarcely  be  re- 
garded as  more  than  a  local  race.  A  few  species,  such  as  Sorex 
ny^odomus  of  Alaska  and  5.  palustris  of  the  United  States,  have 
fringes  of  long  hairs  on  the  feet,  and  are  aquatic  in  habit.  The  latter 
has  been  made  the  ^pe  of  the  genus  Neosorex,  but  such  a  distinction, 
according  to  Dr  I.  E.  Dobson,  is  unnecessary.  The  same  authority 
likewise  rejects  tne  separation  of  the  North  American  S.  bendirei  as 
Alophyrax,  remarking  that  this  species  is  an  inhabitant  of  marshy 
land,  and  appears  to  present  many  characters  intermediate  between 
.^.  palustris  and  the  terrestrial  species  of  the  genus,  difFerine  from  the 
former  in  the  absence  of  well-defined  fringes  to  the  digits,  but  agree- 
ing with  it  closely  in  dentition,  in  the  lai^  aze  of  the  infra-orbital 
foramen,  and  in  the  remarkable  shortness  of  the  angular  process 
of  the  lower  jaw.  In  India  and  Burma  the  place  of  Sorex  is  taken 
by  Soricuiits,  in  which  the  upper  teeth  are  generally  18,  although 
rarely  JO,  and  thegenerativeoreans  have  an  opening  in  common  with 
the  vent  after  the  fashion  of  the  monotreme  mammals.  The  latter 
feature  occurs  in  the  North  American  Blarina,  which  is  characterized 
by  the  truncation  ot  the  upper  part  <rf  the  ear  and  the  short  tail,  the 
number  of  upper  teeth  being  20  or  18,  Another  American  genus, 
Notiosorex,  in  which  the  ear  is  well  developed  and  thetail  aiedium, 
has  only  16  upper  teeth.  From  all  the  rest  of  the  red- toothed  group 
the  water-shrew,  Neomys  (or  Crossopus)  fodietu,  of  Europe  and 
northern  Asia,  differs  by  the  fringe  of  long  hairs  on  the  lower  surfac* 
of  the  tail;   the  number  of  upper  teeth  being  18. 

In  tbe  white- toothed,  or  crocidurine,  group,  the  small  African  genus 
Uyosorex,  which  has  either  18  or  30  upper  teeth,  includes  Kin^ 
tailed  and  large-eared  species  in  which  tbe  aperture  t^the  genenitiyv 
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organs  anidiUe  vent,  akhough  close  together,  are  y«  dbtinct. 
the  mutlii-shrewg  (Croddura),  on  the  other  hand,  which  are- com: 
to  Europe,  Asia  and  Africa,  the  reproductive  organs  and  the  ali- 
mentary canal  discharge  into  a  common  cloaca,  the  lone  tail  is 
sparsely  covered  with  long  and  short  hairs,  there  are  anal  glands 
■ecretiaKa  Krong  musky  tTuid,  and  the  number  of  upper  teeth  is  16 
or  18.  Dipiomesodon  fndcktUiu  of  the  Kirghia  steppes,  has,  on  the 
other  hand,  only  1j^  upper  teeth,  and  is  further  characteriaed  by  the 
moderatdy  long  tail  aad  the  hairy  soles  of  the  hind-feet.  Another 
genus  U  represenled  by  the  Tibetan  Anwosoftx  squamipes,  which  has 
the  saine  aental  formula,  but  a  mole-like  form,  rudimentary  tail  and 
Ecal^  hind-Eoles.  Lastly,  we  have  two  Asiatic  mountain  aquatic 
Bpecies.  Ckimerrogals  htmalayaca  of  the  Himalayas  and  NeetogaU 
ciepins  of  Tibet,  which  have  fringed  tails  like  the  European  water- 
shrew,  and  16  upper  teeth,  the  former  characterized  by  the  small  but 
perfect  external  ears,  and  the  latter  (iig.  6)  by  the  absence  of  the  ear^ 
and  presence  of  adhesive  disks  on  the  feet. 

It  will  be  seen  that  the  red-  and  the  white-toothed  series  have 
parallel  representative  forms,  which  may  indicate  that  the  division 
of  the  family  into  the  two  groups  is  one  based  rather  on  convenience 
than  on  essential  differences.    See  Shrew. 

From  the  shrews,  the  hedgehogs  and  gymnuras.  or  rat'shrews, 
collectively  forming  the  family  Erinaccidae,  differ  structurally  by  the 
broader  ring  made  by  the  tympanic,  the  complete  zygomatic  arch, 
the  five-cusped  broad  upper  molars,  and  the  presence  <A  a  short 


Fro-  6.— The  Tibetan  Water-shreW  I^NtciogiOt  elegaru). 


The  typyral  group,  or  EHnaceinae,  b  represented  only  by  the 

"logs.  »/itif  the  one  genus  Erinaceus,  easily  recognized  by  their 

spiny  coats,  and  further  characterized  by  the  rudimentary 


hedgehogs.  ? 


tail;  the  preacoce  of  vacuities  in  the  palate,  and  the  broad 
*"*■•  pelvis.    Hedgehogs  {Erinaceus)  have  the  dental  formula 

*■  !■  <^-  \-  P-  !p  '"■  S:  and  are  represented  by  over  a  score  of  species, 
distributed  throughout  Europe,  Africa  and  the  greater  part  of  Asia, 
but  unknown  in  Madagascar,  Ceylon,  Burma,  Siam,  the  Malay 
countries,  and.  of  course.  Australia.  All  the  species  resemble  one 
anotlier  in  the  armour  of  spines  covering  the  upper  surface  and  sides 
of  the  body:  and  all  possess  the  power  of  rolling  themselves  up  into 
the  form  of  a  ball  protected  on  all  sides  by  these  spines,  the  skin  of  the 
back  being  brought  downwards  and  inwards  over  the  head  and  tail 
so  as  to  include  the  limbs  by  the  action  of  special  muscles. 

Curiously  enough  the  European  hedgehog  (E.  eiiropaeus)  is  the  most 
aberrant  species,  differing  from  all  the  rest  in  the  peculiarly-shaped 
and  single-rooted  third  upper  incisor  and  first  premolar  (fig.  7.  A), 
and  in  its  very  coarse  harsh  fur.  The  dentition  of  the  long-eared 
Indian  E.  grayi  (fig.  7.  B)  may,  on  the  other  hand,  be  considered 
characteristic  of  all  the  other  species,  the  only  important  differences 
being  found  in  the  variable  size  and  position  of  the  second  upper 
premolar,  which  is  very  small,  external  and  deciduous  in  the  Indian 
E.  wicTopus  and  E.  i»clus.  The  former  species,  limited  to  South 
India,  is  further  distinguished  by  the  absence  of  the  jugal  bone. 
Of  Africau  species,  fl:  diadematus,  with  long  frontal  spines,  is  pro- 
bably the  commonest,  and  E.  albivenlris  has  been  made  the  type  of  a 
separate  genus  on  account  of  the  total  absence  of  the  first  front-toe. 
See  Hedgehog: 

The  Metnbers  of  the  second  subfamily,  Gymnurinae,  are  more  or 
le4s  tal^liWe  animals,  confined  to  the  Malay  countries,  and  easily 
distinguished  from  the  hedgehogs  by  the  absence  of  spines 
*■''  among  the  fur  and  the  well -developed  tail.    They  also  lack 

aanw.  vacuities  in  the  palate,  and  have  a  long  and  narrow  pelvis.- 
The4:ypleal  reprcsentatiwe  of  the  family  is  the  greater  rat-shrew, 
or  greater 'gymnura  (Gytmtiaa  rafflesi)  a  creature  which  may  be  com- 


pared to  a  giant  si 

white,  although  a  uniformly  pate-coloured  n  ,  ,        

Borneo.  In  common  with  the  next  genus,  it  has  the  full  series  of  44 
teeth;  and  its  range  extends  from  Tenasserim  and  the  Malay 
Peninsula  to  Sumatra  and  Borneo,  the  island  individuals  being  stated 
to  be  considerably  larger  than  those  from  the  mainland.  In  this 
species  the  length  of  the  tail  is  about  three-fourths  that  of  the  head 
and  body;    but  in  the  lesser  rat-shrew  {Hjiomys  suiHiis),  ranging 


from  Burma  and  the  Malay  Peninsula  to  Java  and  Sumatra,  the 
former  dimension  is  only  about  one-sixth  of  the  latter.  In  the 
Philipjunes  the  group  is  represented  by  Podogymnttra  Irati,  dis- 
tinguished from  the  other  genera  by  the  great  elongation  of  the  hind- 
foot,  the  tail  being  likewise  long.  There  are  only  three  pairs  of  pre- 
molars in  each  jaw. 

In  the  remaining  {amilies  of  the  Insectivora  the  tibia  and  fibula 
may  be  either  separated  or  united  at  the  lower  end ;  there  is  no 
descent  of  the  testes,  excejit  in  Soienodon ;  a  short  "  ^^, 
symphyas  is  formed  by  the  function  of  the  pubic  epi-  lotaM 
physes;  and  the  upper  molars  are  generally  small,  and  ^JJ]!!!'* 
triangular,  with  three  cusps  arranged  in  a  V.  The  first  "■"r. 
family,  Polamogalidne.  is  represented  by  the  otter-like  Potamogale 
velox  at  the  rivers  of  West  Africa  (fig.  S),  distinguished  from  all  other 


Fig.  8.— The  Insectivorous  Otter  (Polamogale  vtlox).     X  }. 

members  of  the  order  by  the  absence  of  clavicles.  The  tibia  and 
fibula  are  united  inferiorly,  the  skull  has  a  ring-like  tympanic,  no 
zygomatic  arch,  and  the  upper  molars  are  of  the  tubereulo- sectorial 
type,  with  broader  crowns  than  in  the  following  families.  The  dental 
formula  is  i.  (,  c.  +,  p.  |,  m.  i.  total  40.  This  animal  Inhabits  the 
banks  of  streams  in  west  equatorial  Africa,  and  Its  whole  strticture 
indicates  an  aauatic  life.  It  is  nearly  3  ft.  in  len^h,  the  tail  measur- 
ing about  half.  The  long  cylindrical  body  is  continued  unin- 
terruptedly into  the  thick  laterally  compressed  tali,  the  legs  are  very 
shcHt,  and  the  toes  are  not  webbed,  progression  through  the  water 
depending  wholly  on  the  action  of  the  powerful  tail,  while  the  limbs 
are  folded  inwards  and  backwards.  The  muzzle  is  broad  and  flat, 
and  the  nostrils  are  protected  bv  vaU-es.     The  fur  is  dark  brown 
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above,  tbe  «j«xeiiijtie8  of  the  havs  on  the  back  being  of  a  meullic 
violet  hue  by  reflected  light,  beneath  whitish. 

In  the  remaining  groups  the  upper  molars  form  narrow  V'a  of  the 
true  tri tubercular  type.  The  family,'  Centttidae,  represented  by  the 
7^_.  tenrec  a^  a  number  of  allied  aniraale  from  Mada^scar, 
is  specially  characterized  by  the  ring-like  _tymp3n>C>  and 
the  absence  of  a  zygomatic  arch  aoij  of  any  constriction  of  the  skull 
behind  the  orbits,  and  the  presence  of  teats  on  the  breast  as  well  as 
the  abdomen.  In  the  more  typical  members  of  the  family  the  tibia 
and  6bola  are  separate,  and,  as  in  hedgehoge,  gpincs  are  mulled  with 
the  fur.  The  true  or  gt^it  tenrec  (CefOttes  ecatidaiiiu),  aU>n«  repre- 
senting the  typical  genus,  has  tbe  dental  formula  >-^-^ — t  c  h  P-  \- 
The  fourth  lower  molar,  when 


«i.  r^r— ^.  total  58,  40,  42 
developed,  does  not  appear  till  latt 
jaw  (6g. 


life.    Of  the  tonp:  and  sharp 
xeived  into  pits  in  the 
length  of  about  a  foot. 


young/ have. stroi^white  spines  arranged  ii 
the  back,  but  these'  are  lost  in  the  ecTuh  v 
long  rigid  hairs  on  the  nape  of  the  neck.  The  leaser  tenrecs,  Rttnt 
ctnttUs  stmUpiiniiUS  and  3.  nieriap],  are  distinguished  by  the  per- 
sistence of  the  third  upper  ioc^or  aad  the  form  of  the  ^uU.  The 
two  species  are  much  smatlertbOn  the  great  tenrec,  and  si^nes  bt^ 
retained  in  the  adult  bit  thetHidy.  The  hedgehog-tenrec,  Brieulns 
stiotus,  has  the  whole  upper  lurfaoe,  and  even  t^  short  tail  ^densely 
coveml  With  close-set  spinet.  The  facial  bones  are  much  shorter 
than  in  the  iirecediug  goiera,  and  the  first  upper  incisorB  are  elon- 
gated ;  while. there  are'  only  two  pairs  of  incisors  in  each  jaw.    Judg- 


with 

cannot  roll  ithemselwes  completely  into  balU  in  hedgehog-fashion, 
A  .second  species  of  this  genus;  Bticithii  {Eckiiups)  teljairi,  has  two, 
in  place  of  three,  pairs  of  molare,  thus  reducing  the  total  number  of 
teeth  to  31.  Moreover- the  zyaomatiq  arches  ofthe  skull  ar^rwjuoed 
to  mere  threads.  Here  should  perhaps  be  placed  Ceogalt  durlla,  a 
small  long-tailed  Malagasy  litsectivofe,  with  34  teeth,  and  no  spines ; 
the  tibia  and  fibula  beJing  separate.  It  has  been  classed  Jn  the 
p0lajnogalidae,  but  from  its  habitat  such  a  reference  is  improbable. 


w).- 


The  absence  of  spines  may  entitle  it  to  separation  from  the  Cente-. 
tinae,  so  that  it  should  perhaps  be  regarded  as  representing  a  sub- 
family, Geogatinat,  by  itself.  '  7 
The  absence  of  spines  coupled  with  the  union  of  the  tibia"  and 
fibula  f  ona  the  leading  .characteristics  of  the  subfamily  (VmrtDfiHa*. 
typilied  1^  the  rice-tenrccs  Oryzorictes,  of  which  theie  are  eevQrat 
species.  These  creatures,  which  excavate  burrows  in  the  rice-fields 
of  Madagasdar.  are  somewhat  mole-like  in  appearance,  but  hai-e  tails 
of  considerable  length.  In  the  typical  0.  hcia  the  fore-feet  are  fii 
toed,  but  jnO.  Itttraiactylut  the  nilmber  of  front  digits  is  reduced 
four.  |The  long-ta)jed  tenreca  {Microfiale)  are  represented  by  fuUy 
half-a-dozen  species  with  tails  of  great  length ;  that  aiipenoage  in 
the  typical  M.  lansicaudala  being  more  than  double  the  length  of  the 
head  and  body,  aivd  containing  no  fewer  than  forty-seven  vertebrae. 
The  teeth  arc  generally  sitoitar  to  those  of  Cenletts,  but  are  not 
spaced  in  fT^ff  >,  their  numbtv, being  <■  t<ic-  i,  P- 1,  ft- 1>  t9tal'4a,  or 


the  eoabe  as  in  Orytoriem.  Fina£y,  ^inolagaie  nMrfuteiiJa  br«ituf« 
about  dtesiae  of  a  black  rat,  has  webbed  tocsand'ai'lneK^y  cotti' 
passed  tall,  evidently  adapted  for  swimmk^.    See  TnrRBC. 

Allthefarcgoinsarenativcsof  Madagascar.  Ithas b^nauECgested, 
however^  .that :  two  remaricible  West  Indias  ioMCttvores,  namely 
Solenod^m  atianiu  of  Cuba  (fig.  it)  and  S.  fawdoxM'ttt  c„|h> 
Hayti,  ahouM  be  regarded  as  representiiiig  merely  a  sob-  dea^ 
family  of  CenMidae.  It  is  true  that  the'  raain  features 
distiiwuislirng  these  strange  creatures  from  the  Malagasy  t*p(«- 
— .,.. —  of  that  family  are  tl  "      '    "'   "    '   ' 


of  tbe  skuHb^ind  tlw 


■'  -  ■        Fig.  II. — Solenodon  cubanus,   'X  t-  "'  .'      '  \ 

6rbit«,  the  dest^eiit'  of  the  tested  Into  the  perinenrn/ ^t)d  the  post* 
inguinal  position  of  the  teats,  and  that  none  of  these  ar^of  very 
great  importance.  But  the  geographical  positions  of  the  t*6  groups 
are  so  widely  Sundered  that  it  seems  preferable  to  await' farther 
evidence  before  definitely  assigning  the  two  to  a  single  family;  and 
the  family  Sotenodoniidae  may  accordingly  be  retained  for  the  West 
Indian  animals.  Solcnodons,  which  look  like  huge  long-nosed, 
parti-coloured  rats-,  have  the  tibia  and  fibula  separate,  and  the  same 
dental  formula  as  Microgale.  Elach  6t  the  two  species  (which'  differ 
in  colour  and  the  quality  of  the  fur)  has  a  long  cylindrical  snout, 
an  elongated  nakrai  tail,  feet  formed  for  running,  and  the  biJdy 
clothed  with  long,  coarse  fur.  The  position  of  the  teats  bii  the 
buttocks  is  unique  among  Insectivora.  The  first  upper  incisors  are 
much  enlarged,  and  like  the  other  incisors,  canines  and  premolars, 
closely  ramble  the  corresponding  teeth  of  Myogale;  tne  second 
lower  incisors  are  much  larger  than  the  upper  ones,  and  hollowed  out 
on  the  inner  side. 

The  last  family,   ChrysocUoridae,  '■ 


skull;  the  tibia  and  fibula  being  separate,  and  the  sym-  ■ 
phyus  of  the  pelvis  formed  merely  by  ligament.     The  skull  is 
constricted  across  the  orbits.    The  teats,  wTiIch  are  placed  both  oi 


.    FlG-  t?,-t-A  GoUen  Mole  (Ptrysechior.^  «i^isiToetrU)  redvcni. 

breast'  and  in  the  groin,  are  situated  i(i  shallow  depressions. '  "thk 
ears  are  buried  in  the  fur,  and  the  ■eyes  concealed  beneath  Ae  sidni 
the  feet  Are  four^tocdand  proviaednntibpo««rfnkcteyBiorbr-~*^-— 
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in  the  (aebioB  of  the  loole,  but  it  is  intcrestiiig:  to  note  that  the 
skeleton,  is  modi  Red  for  the  same  purpose  in  a  maoDer  quite  diSeicDt 
from  that  obtaining  in  the  latter  animal.  These  animals  derive  their 
Dame,  from  the  metallic  iridesceiice  of  the  fur  of  moat  of  the  spedes. 
in  the  taore  -typical  speciet  the  dental  formula  ia  the  same  aa  in 
Micrcgale,  that  a  to  say,  there  are  40  teeth.  In  other  species,  which 
it'haslieen  proposed  to  separate  aa  Amblysormu,  there  are,  however, 
only  36  te«£h>  owing  to  the  absence  of  the  last  pair  of  molars.  The 
graup  is  evidently  nearly  related  to  the  Cenietidae — moat  nearly 
'perhapa  to  the  OryMoriclifiae. 

Fossil  Insectieora. 
Some  years  ago  Dr  F.  Ameghino,  of  Buenos  Aires,  described  from 
the  Tertiary  formation  of  Santa  Cruz,  in  Patagonia,  the  remains  of  an 
inaectivore  under  the  name  of  Neaolestes.  The  occurrence  of  a 
member  of  the  Insectivora  in  these  beds  is  remarkable,  since  this 
group  is  represented  at  the  present  day  in  South  America  only  by  a 


tndered  from  the  north. 


shrew  or  two  which  have  . 
expressed  his  belief  that  the  extinct  Patagonian 
related  to  the  golden  moles,  and  although  this  opinion  ■< 
have  been  withdrawn,  Professor  W.  B.  Scott  states  that  he  is  con- 
vinced of  the  close  affinity  existii^  between  Necrolesles  and  Chryso- 
cMoris.  Although  this  view  may  not  be  accepted,  it  must  be  re- 
membered that  it  represents  the  opinion  of  a  palaeontolc^st  who 
has  had  better  opportunities  than  most  of  his  fellow-workers  of 
forming  a  trustworthy  judgment.  So  convinced  is  Dr  Scott  of  the 
closenesa  of  the  relationship  between  Necrolesles  and  the  golden 
moles  that  he  regards  it  as  renderii^  probable  the  former  existence  of 
a  direct  land-connexion  between  Ainca  and  South  America.  There 
is  no  reason,  he  says,  to  suppose  that  the  track  of  m^fration  could 
have  been  by  way  of  Europe  and  North  America,  for  no  trace  of  the 
group  has  been  found  anywhere  north  of  the  equator.  This  supposed 
connexion  between  Africa  and  South  America  in  Tertiary  times  has 
often  been  suggested,  and  is  supported  by  many  independent  lines 
of  evidence;  and  the  presumed  affinity  between  the  two  mammals 
here  referred  to  adds  to  the  weight  of  such  evidence. 

The  discovery  in  the  Oligocene  Tertiary  deposits  of  Dakota  of  the 
remains  irf  a  species  of  het^hog  is  a  fact  of  great  interest,  for  the 
hedgehog-tribe  (tErinaceidae)  is  at  the  present  day  an  exclusively 
Old  World  group.  The  discovery  of  the  fossil  American  species, 
which  has  been  made  the  type  oi  a  new  genus  under  the  name  of 
Prolherix,  serves  to  strengthen  the  view  tl^t  the  northern  countriea 
of  the  Western  and  Eastern  hemispheres  form  a  single  zoological 
region;  and  that  formerly  there  was  comparatively  free  communica- 
tion between  them  in  the  neighbourhood  of  Bering  Sea,  under 
climatic  conditions  which  permitted  of  temperate  forms  passing  from 
one  continent  to  the  other.  As  might  have  been  expected,  remaina 
of  hedgehog-like  maminals  have  Deen  obtained  in  the  Tertiary 
deposits  of  Europe.  Among  these.  Palatoeriiuiceus,  from  the  Upper 
Oligocene  of  France,  seems  scarcely  separable  from  the  existing 
genus.  NacTogymnuTvs  {Neurogymnurus)  from  the  L.ower  Oligocene, 
of  the  same  country,  appears  to  be  allied  to  Hylomys,  which  is  itself 
the  most  generalised  of  the  family,  so  that  the  extinct  genus,  of  which 
Caiitxothirium  is  a  synonym,  may  represent  the  ancestral  type  of  the 
Eriruiceidae.  The  genua  Galerix,  or  Lanlhanoikerium,  of  the  Oligocene. 
which  has  the  typical  series  of  44  teeth,  a  bony  ring  round  the  orbit, 
and  conjoint  tibia  and  fibula,  has  been  regarded  as  representing  the 
Tupaiidat  and  Macroscdididae,  but  is  more  probably  referable  to 
the  Eri?taceidae,  Iieing  apparently  aldn  to  Gymnura,  The  moles  are 
represented  in  the  Frencn  Oligocene  by  Ampkidnsotherium  and  in  the 
Miocene  by  Taipa,  while  in  the  North  American  early  Tertiary  we 
have  the  primitive  Talpavus.  Shrews  are  also  known  from  the  flower 
Oligocene  upwards  both  in  the  eastern  and  western  hemispheres. 
Of  the  Lower  Eocene  Adapisorex,  with  the  typical  22  lower  teeth, 
Adapisoriculus  and  Orthaspidoiherium,  all  from  France,  the  affinities 
are  quite  uncertain.  The  American  Oligocene  Leptictis,  with  i.  2, 
c.  I,  p.  4,  m.  3  in  the  upper  jaw,  and  Ictops,  with  1. 1,  c.  h  p.  i,  m.  %, 
may  be  insectivorous  mammals,  with  affinities  to  the  creodont 
Carnivora.  It  is,  indeed,  probable  that  not  only  is  there  a  relationship 
between  the  Creodonta  and  the  Insectivora,  but  also  one  between 
the  latter  and  the  Marsupialia,  so  that  the  marked  similarity  between 
the  cheek-teeth  of  the  insectivorous  Chrysochloris  and  the  Marsupial 
Nolorycles  may  be  due  to  genetic  relationship.  That  the  bats  and  the 
flying-lemur  are  descendants  of  the  Insectivora  cannot  be  doubted. 

Bibliography. — G.  E.  Dobaon,  "  Monograph  of  the  Insectivora" 
(London,    iSaj-iSpo) ;   W.   Leche,   "  Zur   Morpholt^e   des   Zahn- 

^ stems  der  Inseclivorcn,"  Anatom.  Anxeiger  (xiii.  i  and  514,  1897) ; 
J.  Forsyth- Major,  "  Diagnoses  of  New  Mammals  from  Mada' 
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rear,"  Aim.  Mag.  NaL  Hist.  ser.  6.  vol.  xviii,  pr   """  — '  ''■ 
A.  Meams,  "  Descriptions  of  New  Mammal 
Islands,"  Froc.  U.S.  Museum  (xxviii.  425, 1905), 

INSECTIVOROUS  PLAKTS.  Insectivorous  or,  as  they  are 
sometimes  mote  correctly  termed,  candvorous  plants  are,  like 
the  parasites,  the  climbers,  or  the  succulents,  a  physiological 
assemblage  belonging  to  a  number  of  distinct  natural  orders. 
Th^  agree  in  the  extraordinary  habit  of  adcting  to  the  supplies 
(rf  nitrogenous  material  afiorded  them  in  common  with  other 


plants  by  the  soil  and  atmosphere,  by  the  capture  and  consump- 
tion of  insects  and  other  small  animals.  The  curious  and  varied 
mechanical  arrangements  by  which  these  supplies  of  animal 
food  ate  obtained  and  utiliEed  are  described  under  the  headings 
of  the  more  important  plants. 

The  best  known  and  most  important  order  of  insectivorous 
plants — Droseraceae — includes  six  genera:  Byblis,  Roridula, 
Drosera,  Drosophylium,  Aldrovanda  and  Dionaea,  of  which  the  last 
three  are  monotypic,  i.e.  include  only  one  species.  The  Sarracenia- 
ceae  contain  the  genera  Sarracenia,  Darlinglonia,  Hdiampkera, 
while  the  true  pitcher  plants  or  Nepenthaceae  consist  of  the 
single  large  genus  Nepenthes.  These  three  orders  are  closely 
allied  and  form  the  series  Sarraceniales  of  the  free-petalled  section 
(Choripetalae)  of  Dicotyledons.  The  curious  pitcher-plant, 
CephaiolusfoUicularis,  comprises  a  separate  natural  order  Cephalo- 
taceae,  closely  allied  to  the  Saxifragaceae.  Finally  the  genera 
Pingvicula,  Utricvlaria,  Genlisea  and  FolypompkoHx  belong  to 
the  gamopetalous  order   Lentibulariaceae. 

While  the  large  genus  Drosera  haa  an  all  but  world-wide  distribu- 
tion, its  congeners  are  restricted  to  well-defined  and  usually  com- 
paratively small  areas.  Thus  Drosopkyiium  occurs  only  in  Portugal 
and  M»Kocco,  Byblis  in  tropical  Australia,  and,  althoueh  Aldrovanda 
is  found  in  Queensland,  in  Ben^l  and  in  Europe,  a  wide  distribution 
explained  by  its  aquatic  habit,  Dionaea  is  restricted  to  a  few  localities 
in  North  and  South  Carolina.  Cephaiatus  occurs  only  near  Albany 
in  Western  Australia,  Heliamphora  on  the  Roraima  Mountains  in 
Venezuela,  Darlinglonia  on  the  Sierra  Nevada  of  California,  and  these 
three  genera  too  are  as  yet  monotypic;  of  Sarraetnia,  however, 
there  are  seven  known  species  scattered  over  the  eastern  states  of 
North  America.  The  forty  spedes  of  Nepenthes  are  m(»tly  natives 
of  the  hotter  ports  0!  the  Indian  Archipebgo,  but  a  few  range  into 
Ceylon,  Bengal.  Cochin  China,  and  some  even  occur  in  tropical 
Australia  on  the  one  hand,  and  in  the  Seychelles  and  Madagascar  on 
the  other.  Pirtpvicida  ia  abundant  in  the  north  temperate  zone,  and 
ranges  down  the  Andes  as  far  as  Patagonia;  the  250  species  of 
Utrtcularia  are  mostly  aquatic,  and  some  are  found  in  all  save  polar 
regions;  their  unimportant  congeners,  Gmiisea  and  Poiypomph^ix, 
occur  in  tropical  America  and  south-west^n  Australia  respectively. 
It  is  remarkable  that  all  the  insectivorous  plants  agree  in  inhabttiiw 
damp  heaths,  bogs,  marshes  and  similar  situations  where  waiter  is 
abundant,  but  where  they  are  not  brought  into  contact  with  the 
plenteous  supply  of  inorganic  nitrogenous  food  as  are  the  roots  of 
terrestrial  plants. 

IHSEIN.  a  town  of  British  India,  in  the  Hanthawaddy  district 
of  Burma,  10  m.  N.W.  of  Rangoon;  pop.  (1901]  5350.  It  is  an 
important  railway  centre,  containing  the  principal  workshops 
of  the  Burma  railway  company,  also  a  government  engineer- 
ing school,  a  refoimatory  school  and  the  largest  gaol  in  the 
province. 

INSOMNIA,  or  deprivation  of  sleep  (Lat.  somnus),  a  common 
and  troublesome  feature  of  most  illnesses,  both  acute  and  chronic. 
It  may  be  due  to  pain,  fever  or  cerebral  excitement,  as  in  deUrium 
tremens,  or  to  organic  changes  in  the  brain.  The  treatment, 
when  failure  to  sleep  occurs  in  connexion  with  a  definite  illness, 
is  part  of  the  treatment  of  that  illness.  But  there  is  a  form  of 
sleeplessness  not  occurring  during  illness  to  which  the  term 
"  insomnia  "  is  commonly  and  conveniently  applied.  It  must 
not  be  confounded  with  occasional  wakefulness  caused  by  some 
minor  discomfort,  such  as  indigestion,  nor  with  the  "  bad 
nights "  of  the  valetudinarian.  Real  insomnia  consists  in 
the  prolonged  inability  to  obtain  sleep  su£5cient  in  quantity  and 
quality  for  the  maintenance  of  health.  It  is  a  condition  of 
modem  urban  life,  and  may  be  regarded  as  a  malady  in  itself. 
It  is  a  potent  factor  in  causing  those  nervous  breakdowns 
ascribed  to  "overwork,"  It  may  occur  as  a  sequel  to  some 
exhausting  illness,  notably  influenza,  which  afiects  the  nervous 
system  long  after  convalescence.  But  it  very  often  occurs 
without  any  such  cause.  Professional  and  business  men  are  the 
most  frequent  sufferers.  Insomnia  is  comparatively  rare  among 
the  poor,  who  do  little  or  no  brain  work.  It  may  be  brought 
on  by  some  exceptional  strain,  by  long-continued  worry,  or  by 
sheer  overwork.  The  broad  pathology  is  simple  enough.  It  has 
been  demonstrated  by  exact  observations  that  in  sleep  the 
blood  leaves  the  brun  automatically.  The  function  is  rhythmical, 
like  all  the  vital  functions,  and  the  mechanism  by  which  it  is 
carried  out  ia  no  doubt  the  vaso-motor  system,  which  controb 
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the  contraction  and  dilation  of  the  blood-vessels.  In  sleep  the 
vessels  in  the  brain  automatically  contract,  but  when  the  brain  is 
working  actively  a  plentiful  supply  of  blood  is  required,  and  the 
vessels  are  dilated.  If  the  activity  is  carried  to  great  excess  the 
vessels  become  engorged,  the  medianism  does  not  act  and  sleep 
is  banished.    In  insomnia  this  condition  has  become  fixed. 

When  a  breakdown  baa  happened  or  is  pending  the  only 
treatment  is  complete  rest,  combined,  if  possible,  with  change  of 
air  and  scene;  but  if  the  mischief  has  gone  far  it  will  take  very 
long  to  repair,  and  may  never  be  repaired  at  all.  In  no  matter  of 
health  is  the  importance  of "  taking  it  early  "  more  pronounced. 
Delay  is  the  worst  economy.  A  few  days'  holiday  at  the  com- 
mencement of  trouble  may  save  months  or  years  of  enforced 
idleness.  Sea-air  sometimes  acts  like  a  charm.  But  if  it  is 
impossible  to  give  up  work  and  leave  worry  behind,  even  for  a 
short  time,  sleep  should  be  carefully  wooed  by  every  possible 
means.  In  the  first  place,  plenty  of  time  should  be  devoted  to 
it,  and  no  chance  should  be  missed.  That  is  to  say,  the  night 
should  not  be  curtailed  at  either  end,  and  if  sleepiness  approaches 
in  the  daytime,  as  it  often  does,  it  should  be  encouraged.  It  is 
better  to  lie  still  at  night  and  try  to  sleep  than  to  give  way  to 
restlessness,  and  a  few  minutes  snatched  in  the  daytime,  when 
somnolence  offers  the  opportunity,  has  a  restorative  effect  out 
of  all  proportion  to  the  time  occupied.  Then  all  accidental  causes 
of  disturbance  should  be  avoided.  Lights  and  sounds  should  be 
excluded,  comfort  studied  and  digestion  attended  to.  Fresh  air 
is  a  great  help.  As  much  time  should  be  spent  out  of  doors  as 
possible,  and  exercise,  even  to  the  point  of  fatigue,  may  be 
found  helpfuL  But  this  requires  watching:  in  some  cases  bodily 
exhaustion  aggravates  the  malady.  A  little  food  (e.g.  a  glass  of 
hot  milk)  immediately  before  going  to  bed  is  usefid  in  inducing 
sleep,  and  persons  who  are  apt  to  wake  in  the  night  and  lie 
awake  for  hours  may  obtain  rdief  by  the  same  means.  Hypnotic 
drugs,  which  have  greatly  multiplied  of  late  years,  shoidd  only 
be  taken  under  medical  advice.  The  real  end  to  aim  at  is  the 
restoration  of  the  natural  function,  and  the  substitution  of 
artificial  sleep,  which  differs  in  character  and  effect,  tends  rather 
to  prevent  than  to  promote  that  end.  It  is  often  possible  to 
induce  sleep  by  rhythmic  breathing. 

INSPIRATION  (Lat.  insptrare,  breathe  upon  or  into),  strictly 
the  act  of  drawing  physical  breath  into  the  lungs  as  opposed 
to  "  expiration."  Metaphorically  the  term  is  used  generally 
of  analogous  mental  phenomena;  thujs  we  speak  of  a  sudden 
spontaneous  idea  as  an  "  inspiration."  The  term  is  specially 
used  in  theology  for  the  condition  of  being  directly  underdivine 
influence,  as  the  equivalent  of  the  Greek  Oeomtaiffrla  (the  adjec- 
tive OftnrvtvartK  is  used  of  the  Holy  Scriptures  in  i  Timothy 
ill.  i6).  Similar  In  meaning  is  kv9ovauiaiiis,  enthusiasm  (from 
tvdooaUi^w  from  tvOfm).  Possession  by  the  divine  spirit 
(ri'fljfia)  was  regarded  as  necessarily  accompanied  by  intense 
stimulation  of  the  emotions.  The  possibility  of  a  human  being 
becoming  the  habitation  and  organ  of  a  divinity  is  generally 
assumed  in  the  lower  religions.  In  the  popular  religion  of  China 
some  of  the  priests,  the  iVu,  claim  to  be  able  to  take  up  into  their 
body  a  god  or  a  spirit,  and  thereby  to  give  oracles.  In  wild 
frenzy  they  rush  about  half  naked  with  hair  hanging  loose, 
wounding  themselves  with  swords,  knives,  daggers,  and  uttering 
all  kinds  of  sounds,  which  are  then  interpreted  by  people  who 
claim  to  be  able  to  understand  such  divine  speech.  The  Maoris 
at  the  initiation  of  the  young  men  into  the  tribal  mysteries  sing 
a  song,  called  "  breath,"  to  the  mystic  wind  by  which  they  believe 
their  god  makes  his  presence  known.  An  Australian  woman 
claimed  to  have  heard  the  descent  of  the  god  as  a  rushing  wind. 
In  some  savage  tribes  blood  is  drunk  to  Induce  the  frenzy  of 
inspiration;  music  and  dancing  are  widely  employed  for  the  same 
purpose.  Dionysus,  the  god  of  wine  In  Greece,  was  also  the  god 
of  inspiration;  and  In  their  orgies  the  worshippers  believed 
themselves  to  enter  into  real  union  with  the  deity.  In  Dephi  the 
Pythia,  the  priestess  who  delivered  the  oracles,  was  intoxicated 
by  the  vapour  which  rose  from  a  well,  through  a  small  hole  in 
the  ground.  As  the  oracles  were  often  enigmatic,  they  were 
interpreted  by  a  prophet.     In  Rome  the  inspiration  of  Numa 


was  derived  from  the  nymph  Egeria;  and  great  value  wats 
attached  to  the  books  of  the  Cumaean  Sibyl.  Ip  Arabia  the 
kahitt  (priest)  was  recognized  as  the  channel  of  divine  con^- 
munication.  Inspiration  may  mean  only  possession  by  the  deity, 
or  it  may  mean  further  that  the  person  so  possesseil  becomes  ibe 
channel  through  which  the  deity  reveals  his  word  and  wilL 
(See  J.  A.  Macculloch's  Comparaiive  Theology,  chap,  xv,,  190a). 

Prophecy  in  the  Old  Testament  in  its  beginnings  is  similar  to 
the  phenomenon  in  other  religions.  Saul  and  his  servant  came 
to  Samuel,  the  man  of  God,  the  seer,  with  a  gift  in  their  hands 
to  inquire  their  way  (i  Sam.  ix.  8).  The  companies  of  prophets 
who  went  about  the  country  in  Samuel's  time  were  enthusiasts 
for  Yahweh  and  for  Israel.  When  Saul  found  himself  among 
them  he  was  possessed  by  the  same  spirit  (i  Sam.  x.  10,  ii.) 
The  prophesying  in  which  he  took  part  probably  included  violent 
movements  of  the  body,  inarticulate  cries,  a  state  of  ecstasy  or 
even  frenzy.  The  phrase  "  holy  spirit  "  In  Acts,  as  applied  to 
the  Apostolic  Church,  probably  indicates  a  .similJir  state  of 
religious  exaltation;  It  was  accompanied  by  speakiqg  with 
tongues,  inarticulate  utterances,  which  needed  interpretation 
(i  Corinthians  xiv.  27).  In  every  rehgious  revival,  when  the 
emotions  are  deeply  stirred,  similar  phenomena  are  met  with. 
Such  a  movement  wafi  Montanism  in  the  3rd  century.  At  the 
Reformation,  while  Luther  was  at  the  Wartburg,  fanaticism  t>roke 
out,  and  spread  from  Wittenberg^  prophets  went  about  declar- 
ing the  revelations  which  they  had  received.  The  Evangelical 
Revival  in  the  iSth  centiury  also  had  its  abnormal  religious 
features.  The  Revival  in  Scotland  in  i860  was  marked  by  one 
curious  feature — the  Gospel  dance— when  in  their  excitement 
men  and  women  got  up  and  spun  round  and  rouQd  till  they 
were  exhausted.  Spontaneous  praise  and  prayer  marked  the 
revival  in  Wales  in  1905--1906. 

Prophecy,  as  represented  by  the  writings  of  the  prophetSi 
arose  out  of  this  state  of  religious  exaltation,  but  left  behind  many 
of  its  features.  Yahweh  was  believed  to  guide  and  guard  tha 
history  of  His  chosen  people  Israel;  He  controlled  tbe  action  of 
the  nationjs  that  came  in  contact  with  His  people,  go  that,  using 
them  as  His  instruments.  He  might  accomplish  His  purpose. 
The  function  of  the  prophets  was  to  interpret  the  course  of  history 
so  as  to  communicate  God's  Word  and  will  in  judgment  or  ia 
mercy.  They  were  divinely  endowed  for  this  function  by  their 
inspiration.  While  these  prophets  seem  to  have  continued  in. the 
exercise  of  all  their  normal  faculties,  which  were  stimulated 
and  not  suppressed,  yet  they  do  claim  a  distinctive  divine 
activity  in  their  consdousaess,  and  distinguish  with  confidence 
their  own  thoughts  from  the  revealed  word.  That  abnormal 
psychic  states,  such  as  visions  and  voices,  were  sometimes 
experienced  is  not  improbable;  but  the  usual  prophetic  state 
seems  to  have  been  one  of  withdrawal  of  attention  from  the  outer 
world,  absorption  of  interest  in  the  inner  life,  devout  communio)! 
and  intercession  with  God,  and  the  divine  response  in  a  moral 
or  a  spiritual  intuition  rather  than  an  intellectual  ratiocination. 
Possession  by  the  Spirit  in  its  external  manifestations  is  ascribed 
to  Gideon,  Jephthah,  Samson,  Saul,  Elijah;  but  even  when  the 
same  language  is  used  of  the  later  prophets,  it  is  probably  such 
an  inward  state  as  has  just  been  described  which  is  to  be  assumed. 
A  feature  inseparable  from  this  later  phase  of  prophecy  is  pre- 
diction.  For  the  warning  or  the  encouragement  of  tbe  people  the 
prophet  as  Jehovah's  messenger  declares  what  He  is  about  to 
do.  Thus  the  fall  of  Samaria  in  732  B.C.,  tbe  deliverance  of 
Jerusalem  in  7or,  the  overthrow  of  the  kingdom  of  Judah  in  586, 
the  return  from  exUe  in  537  were  all  heralded  by  prophecy. 
This  prediction  was  no  shrewd  pohtical  conj'ecture,  but  an 
application  to  existing  conditions  of  the  permanent  laws  of 
God's  government.  The  abnormal  phenomena  of  inspiration,  the 
presence  and  operation  of  the  Holy  Spirit,  in  the  Apostolic 
Church,  have  already  been  noticed.  While  Paul  does  not  deny 
nor  depreciate  these  charisms,  as  tongues,  miracles,  &c.,  he 
represents  as  the  more  excellent  way  the  Christian  life  in  faith, 
hope  and  love  (i  Cor.  xii.  ji).  The  New  Testament  represents 
the  Christian  life  as  an  inspired  life.  It  is  living  compiunion  with 
Christ,  and  therefore  constant  possession  of  the  Holy  Spirit. 
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1Everjf.Clirist(atrih  the  measure  in  which  he  has  become  a  new 
creature  In  Christ  is  a  prophet,  because  he  knows  by  the  en- 
Hghtening  of  God's  Spirit  "  what  is  the  good  and  acceptable 
and  perfei^t  wiFI  of  God  "  (Romans  ni.  2).  An  occasional  state 
of  dirine  possessibn  Jn.  the  other  rehgions  becomes  in  the  prophets 
of  Israel  a  permanent  endowment  for  a  few  select  agents  of 
God's  revelation;  but  wben  that  revelation  is  consummated 
in  Christ,  inspiration  becomes  the  universal  privilege  of  all 
believers.  ' 

Wbile  there  fs  much  superstition  in  the  view  of  inspiration 
found  in  many  religions,  and  much  imposture  in  the  claims  to  the 
possession  of  it,  yet  it  would  be  illogical  to  conclude  that  this 
Feature  of  religion  is  altogether  human  error  and  not  at  all  divine 
truth.  Man's  knowledge  of  God  is  conditional,  and  therefore 
limited  by  his  knowledge  of  the  world  and  himself,  and  has 
according/  the  same  imperfection.  The  reality  of  a  divine 
communion  and  communication  with  man  is  not  to  be  denied 
because  its  nature  has  been  imperfectly  apprehended.  We  must 
estimate  the  worth  of  inspiration  by  the  higher  and  not  the 
lower  stages,  by  the  vision  of  an  Isaiah  or  the  consecration  of 
a  Paul;  but  at  the  same  time  we  must  be  prepared  to  recognize 
its  lowly  beginnings. 

In  dealing  with  the  Inspiration  of  the  Bible,  to  which  the  use 
of  the,  term  has  in  the  Christian  Church  been  largely  restricted, 
it  is  important  to  remember  that  inspiration  is  primarily  personal; 
and,  (hat  it  assumes  varied  forms  and  allows  varying  degrees, 
''■  Other,  religions  besides  Christianity  possess  their  sacred 
scrfptUreS.  '  The 'value  attached  to  the  Sibylline  writings  in  Rome 
has  alreatiy  beeij  mentioned.  In  Greece,  Homer  and  Hesiod 
wWe  esteemed  as  authoritative  exponents  of  the  mythology;  a 
distinction  was'made'  between  the  poet's  own  words  and  the 
divine  element,  and  what  was  offensive  to  reason,  conscience  or 
tasfe  was  explain^  allegorically.  Hinduism  distinguishes  two 
classes  of  sacred, 'Writings,  the  S'ntti  (hearing),  which  were 
believed  to  h?.ve  been  heard  by  inspired  men  from  a  divine 
soi4rce,  and' wefe  efidoVed  with  supernatural  powers,  and  the 
Smrlti  {recotleclioii)  derived  from  tradition.  While  the  poets  of 
the  "Rig' Veda,  the  oldest  of  the  holy  writings,  do  not  claim 
inspiration,  it  fe  ascribed  to  them  in  the  highest  degree.  Some 
of  thfe  Hitidu  sects — VaishnaVist  and  Saivist— regard  some  of  the 
later  writings,  ats'also  divine  revelation.  In  Zoroastrianism,  the 
books  of  the  Zend-Aiiesta  were  conceived  by  later  generations  at 
least  as  having  been  eternally  formed  by  Ormuzd,  and  revealed 
at  the  creation  to  his  prophet  Zoroaster,  who,  however,  guarded 
the  communication  carefully  in  his  mind  until  a  very  much  later 
date  in  the  world's  history.  Ormuzd  drove  Ahriman  back  to  hell 
by  fedting  one  of  the  holy  h3'nins.  Buddhism  has  its  Tripitaka 
(three  baskets),  and  the  reading,  reciting  and  copying  of  the 
sacred  scriptures  is  one  of  the  surest  means  of  acquiring  merit. 
But  as  it  ignores  the  gods,  and  places  Buddha  far  above  them, 
it  does  not  claim  divine  inspiration  for  its  writings.  Buddha 
himself  enlightens,  but  every  man  must  save  himself  by  walking 
in  the  true  way  which  has  been  shown  to  him.  Confucianism  has 
its  literature  of  absolute  authority  on  manners,  morals,  rites  and 
politics,  but  its  claim  does  not  rest  on  inspiration.  These  writings 
are  revered  as  preservilig  the  beliefs  and  customs  of  former  ages, 
which  are  believed  to  have  been  more  familiar  than  the  present 
with  the  Way  of  Heaven,  For  the  Koran  very  extravagant 
claims' are  made  by  orihodos  Islam.  Although  Mahomet  at 
first  feared  that  his  call  to  be  a  prdphet  was  a  deception  of  evil 
spirits,  and  wished  to  take  his  own'life,  yet  afterwards  he  uttered 
his  decisions  on  most  trivial  matters  as  divine  orades.  God 
preserves  the  oHgloAl  text  of  the  Koran  in  Heaven,  and  blots  out 
wftat'Hfe  wilts  and'feaVes  what  He  Wills."  By  the  angel  Gabriel 
God  comrtunicatfcd'  thi^  book' word  for  word  to  thf  prophet,  so 
that  the'A'Wd>Cls,'Et  faithftil  .ciopy  of  th^  heavenly  book.  Th^ 
angefe  In'h-eivtrt  'iih^ihi'K^an.  tVTiile  the  orthodox  theology 
as^ertcfl  the'  etern'ity  W  the  Koran,  the  Mo'tazilite  school  denied 
this  fiir  ihc'rca'scfh' tfiat  'the  ^poken  sounds  ahd  the'  written  signs  in 
whicTi  a!6ne  a're^litio'fi'cotdd'.be  given  mfist  have  come  to  be 
ihtimd.'' As  Wart  was  not  altogether  Jiidependcnt  of  Christianity 
and  Judaism,  this  doctrine  of  the  Koran  was  probably  intended 


as  a  reply  to  the  claims  of  Jews  and  Christians  tor  their  holy 
writings. 

The  Pentateuch  was  accepted  as  authoritative  law  by  the 
Jewish  Church  in  444  B.C.  About  two  centuries  later  the  Prophets 
(induding  the  histories  as  well  as  the  prophetic  writings  proper) 
were  also  acknowledged  as  sacred  scriptures,  although  of  inferior 
authority  to  the  Law.  In  the  century  before  the  Christian 
era  the  Writings,  including  Psalms  and  Proverbs,  were  included 
in  the  Canon.  Palestinian  and  Hellenistic  Judaism  dis- 
agreed about  the  recognition  of  the  hooks  now  known  as  the 
Apocrypha.  The  writers  of  the  New  Testament  use  the  Old 
Testament  as  holy  scriptures,  as  an  authoritarive  declaration  of 
the  mind  and  will  of  God;  but  the  inaccuracy  of  many  of  the 
quotations,  together  with  the  use  of  the  Greek  translation  as  well 
as  the  original  Hebrew,  forbid  our  ascribing  to  them  any  theory 
of  verbal  inspiration.  By  the  middle  of  the  2nd  century  the  four 
Gospels  were  probably  accepted  as  trustworthy  records  of  the 
life  of  Jesus,  The  Epistles  were  accepted  as  authoritative  in 
virtue  of  apwstohc  authorship.  By  the  end  of  the  3rd  century 
the  use  and  approval  of  the  diurches  had  established  the  present 

The  doctrine  of  the  inspiration  of  these  writings  in  the  Jewish 
and  Christian  Church  now  daims  attention.  Inspiration  is  first 
of  all  ascribed  to  persons  to  account  for  abnormal  states,  or 
exceptional  powers  and  gifts;  in  this  doctrine  it  is  transferred 
to  writings,  and  its  effects  in  securing  for  these  inerrancy, 
authority,  frc,  are  discussed  with  little  regard  for  the  psychic 
state  of  the  writers. 

The  New  Testament  affirms,  the  inspiration  of  the  Old  Testa- 
ment. Jesus  introduced  a  quotation  from  the  iiotli  Psalm  with 
the  words  "  David  himself  by  the  Holy  Spirit  said  "  (Mark  lii. 
36),  and  in  appealing  to  the  law  against  tradition  He  used  the 
phrase  "God  said"  (Matt.  xv.  4).  ,The  author  of  the  first 
Gospel  describes  a  prediction  as  that  "  which  was  spoken  by  the 
Lord  through  the  prophet  "  (Matt.  L  ja),  and  so  Peter  refers  to 
"  the  scripture  which  the  Holy  Spirit  spake  before  by  the  mouth 
of  David  "  {Acts  i.  16).  For  Paul  as  for  Peter  the  utterances  ol 
the  Old  Testament  are  "  the  orades  of  God  "  (Romans  iii.  2\ 
I  Peter  iv.  ir).  The  final  appeal  is  to  what  is,  writtOQ.  Cfod 
spoke  in  the  prophets  (Romans  a.  2$;  Hebrews  i, 'i).  'The  use 
of  Bflmvtvirroi  in  regard  to  the  Scriptures  in  a  Timothy  iii 
16  has  already  been  noted.  The  Spirit  of  Christ  is  said  to  have 
been  in  the  prophets  (i  Peter  i.  11);  and  it  is  affirmed  that  "  no 
prophecy  ever  came  by  the  will  of  man;  but  men  spake  from 
God,  being'  moved  by  the  Holy  Spirit  "  (2  Peter  i.  21).  The 
constant  use  of  the  Old  Testament  in  the  New  confirms  this 
doctrine  of  inspiration.  Contemporary  Jewish  thought  was  in 
agreement  with  this  view  of  the  Old  Testament.  Philo  describes 
Moses  as  "  that  purest  mind  which  received  at  once  the  gift  of 
legislation  and  of  prophecy  with  divinely  inspired  wisdom  " 
{De  congr.  erud.  c.  24).  Josephus  again  and  again  expresses  bis 
deep  reverence  for  the  hoty  Scriptures,  and  his  belief  that  the 
authors  wrote  under  the  influence  of  the  Spirit  of  God.  Accord- 
ing to  Weber  the  doctrine  of  the  Talmud  is  that  "  the  holy 
scripture  came  to  be  through  the  inspiration  of  the  Holy  Spirit, 
and  has  its  origin  in  God  Himself,  who  speaks  in  it."  But  the 
nature  of  this  inspiration  must  be  more  dosely  defined,  and 
hence  have  arisen  a  number  of  theories  of  inspiration. 

The  first  theory  is  that  of  mechanical  dictation,  or  verhal 
inspiration.  The  writers  of  the  books  of  the  Bible  were  God's 
pens  rather  than  His  penmen;  every  word  was  given  them  by 
God,  Their  faculties  were  suppressed  that. God  alone  might  be 
active  in  them.  This  conception  is  found  in  Plato,  "  God  has 
given  the  art  of  divination,  not  to  the  wisdom,  but  to  the  foolish- 
ness of  man.  No  man,  when  in  his  wits,  attains  prophetic  truth 
and  inspiration;  but  when  he  receives  the  inspired  word,  either 
his  intelligence  is  enthralled  in  sleep,  or  he  is  demented  by  some 
distemper  or  possession"  {Timaeus,  71).  '  Philo  declares  that 
"  the  understanding  that  dwells  in  us  is  ousted  on  the  arrival  ol 
the  Divine  Spirit,  but'  is  restored  to  its  own  dwdling  when  that 
Spirit  departs,  tor  it  is  unlawful  that  mortal  dwell  with  immortal  " 
{Quii  rer.  dh.  kaeres,  c,  53),     .\thenagoras  adopted  tbisiview 
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in  regard  to  tlie  prophets- .  "  While  entr^Dced  an<i  deprived  of 
their  uaturaJ.  powers  of  reason  by  th?  influence  ol  the  Divine 
Spirit,  they  uttered  that  which  was  wrought  in  them,  the  spirit 
using,  them  as  its  instrujD£;nt,  as  a  Sute  player  might  blow  a 
flute."  Other  figures  used  are  these;  the  inspired  writer  was 
the  lyre,  and  the  Holy  Spirit  the  plectrum,  or  the  writer  was 
the  vase,  and  the  Holy  Spirit  filled  it.  The  extravagances  of 
Montanjsm  threw  some  discredit  on  this  conception,  and  we  find 
Miltiades  writing  a  treatise  with  the  title  Tkai  Ike  Prophet  ought 
not  to  speak  in  Ecstasy:  But  Gregory  the  Great  called  the  writers 
of  Scripture  the  calami  of  the  Holy  Spirit.  After  the  Reforma- 
tion the  Protestant  Scholastics  revived  this  view.  Gerhard, 
Calovius  and  Quenstedt  agree  in  ascribing  to  the  Scriptures 
absolute  infallibihty  in  all  matters,  and  describe  the  writers  as 
"  amanuenses  of  God,  or  Christ,"  "  bands  of  the  Spirit,"  "  clerks," 
"secretaries,"  "  manus  et  Spiritus  sive."  The  Formula  con- 
sensus HelveiUa  probably  reaches  the  extreme  statement,  when 
it  declares  that  the  Old  Testament  was  "  tum  quoad  consonas, 
turn  quoad  vocalia,  sive  puncta  ipsa,  sive  punctonim  saltem 
potestatem,  et  tum  quoad  res,  tum  quoad  verba  dtimveiOTos." 
Seeing  that  the  vowel-point  system  was  introduced  by  Jewish 
scribes  centuries  after  the  books  were  written,  this  statement 
shows  how  recklessly  theory  may  override  fact.  Of  this  theory, 
which  has  now  few  advocates,  it  is  sufficient  to  say  that  it  ignores 
all  the  data  the  Bible  itself  offers.  On  the  one  hand  it  is  im- 
possible to  maintain  the  inerrancy  of  the  Bible  in  matters  of 
science,  philosophy,  history,  and  even  in  doctrine  and  morals 
there  is  progress;  on  the  other  hand  the  personal  characteristics, 
the  historical  circumstances,  the  individual  differences  of  the 
writers  are  so  reproduced  in  the  writings  that  the  action  of  the 
human  factor  must  be  frankly  and  fully  recognized  as  well  as 
the  divine  activity. 

The  second  thewy  is  that  of  dynamic  infiuence  or  degrees  of 
inspiration.  While  the  Spirit  controls  and  directs,  the  human 
personality  is  not  entirely  suppressed.  Even  PhUo  recognized 
that  all  portions  of  Scripture  were  not,  equally  inspired,  and 
as^gned  to  Moses  the  higjiest  degree  of  in^iration.  The  Jewish 
rabbis  placed  the  Law,,  the  Prophets  and  the  Writings  on  a. 
descending  scale  of  inspiration.  "  The  schoolmen  followed 
them,  and  some  distingul^ed  four  degrees  of  injEuence:  sttper- 
intendence,  which  saved  from  positive  error;  deviation,  which 
imparted  loftiness  to  the  thought;  direclion,  which  prompted 
the  writer  what  to  insert  and,  what  to  omit;  and  suggestion, 
which  inspired  both  thoughts  and.  words  "  (M.  Dods,  The  Bible, 
its  Origin  and  Nature,  p.  iiS,  iQOj).  The  co-operaripa  of  the 
divine  and  the  human  factors  is  recognized  in  Augustine's  saying 
about  the  authors:  "  IijEpiratus  a  Deo,  scd  tamen  homo."  It 
is  interest^  to  note  that  Plutarch  had  to  account  for  the  same 
human  peculiarities  and  imperfections  in  the  Pythian  responses 
as  the  Christian  ^wlogist  in  the  Bible,  and  he  offers  a  similar 
explanation,  "  If  she  were  obliged  to  write  down,  and  not  to 
utter  the  responses,  we  should  not,  I  suppose,  beheve  the  hand- 
writing to  be  the  god's,  and  find  fault  with  it,  because  it  is  inferior 
in  point  of  caUigraphy  to  the  impraial  rescripts;  for  neither  is 
the  old  woman's  voice,  nor  her  diction,  nor  her  metre  the  god's; 
but  it  is  the  god  alone  who  presents  the  vi^ons  to  this  woman, 
and  kindles  light  in  her  soul  regarding  the  future;  for  this  is  the 
inspiration  "  (op.  cit.  p.  119).  While  degrees  erf  inspiration  must 
be  recognized,  the  dislinctioE  must  be  made  objectively,  and 
not  subjectively.  We  may  say  that  where  the  revelation  is  the 
clearest,  there  inspiration  is  the  fullest,  that  nearness  to  the 
perfect  fulfilment  in  Christ  of  God's  progressive  purpose  deter- 
mines the  degree  of  inspiration;  but  we  cannot  formulate  any 
elaborate  theory  of  the  operation  of  the  Spirit  from  the  stand- 
point of  the  psychic  states  of  the  writers.  While  subjectively  we 
cannot  separate  the  divine  and  the  human  spirit  in  the  process, 
so  objectively  we  cannot  distinguish  the  divine  substance  sjiA. 
the  human  form  in  the  product  of  mspiration.  This  theory 
neither  helps  us  to  explain  the  origin  of  the  writings  nor  guides 
us  in  estimating  the  contents. 

The  third  theory,  which  is  a  modification  of  the  second,  is 
that    of   essential   inspiration,    which   distinguishes   matters   of 


doctrine  and  conduct,  a^  closely  rej^j^  to  God's.  purpo^i^iiL  t^ 
Scriptures  from  the  remaining  contjents  of  the,  Scripturc,,ittp.d 
claims  for  the  Bjble  only  such  inspiration  as  was  neces^ajTj  W 
secure  accuracy  in  regard  to  these,.  .  The.thwiogy/ and  t^ 
morahty  of  the  Bible  are  inspired,  but  not  its  history,,  sdeqci^i 
philosophy.  This  distinction  is  already  anticipated  in-Thoma^. 
Aquinas'  theory  of, two  kinds  of  inspiration,  "  fie  rfir^e/,' which, 
is  to  be  found  where  doctrinal  and  moral  truths  are  directly' 
taught,  and  the  indirect,  which  appears  in  historical  passages,, 
whence  the  doctrinal  and  moral  can  only  be  indirectly  ev<>lved 
by  the  use  of  allegorical  interpretation."  This,  viey  has  the 
support  of  such  names  as  Erasmus,  Hugo  Grotius,  Richard 
Baxter,  W.  Paley  and  J.  J.  I.  von  DSllinger.  It  is  to  be  observed 
that  it  lays,  emphasis  on  the  necessity  of  correct  views  about 
doctrine  and  conduct;  and  this  is  an  intellect ualist  standpoint 
which  is  not  in  accord  either  with  the  character  or  the  influence 
of  the  Bible.  Further,  it  does  not  explain  how  the  same  human 
mind  can  by  divine  inspiration  obtain  infalhble  knowledge  in 
some  matters,  and  yet  be  left  prone  to  err  in  others.  Again  it 
does  not  take  account  of  the  fact  that  the  teaching  of  the  Old 
Testament  as  regards  belief  and  morals  is  progressive;  and  that 
the  imperfections  of  the  earlier  stages  of  the  development  are 
corrected  in  the  later.  That  it  is  an  advance  on  the  other  theories 
must  be  acknowledged,  as  from  this  standpoint' errors  in  history 
or  science  arc  no  difficulties  to  the  behever  in  the  Bible  as  so 
inspired.  It  is  necessary  here  to  add  that  this  emphasis  on  the 
infallibility  of  the  knowledge  of  doctrine  and  morals  communi- 
cated t)y  the  Scriptures  had  as  its  legitinute  inference  in  the 
patristic  and  medieval  period  the  claim  that  the  Church  alone 
was  the  infEdlible  interpreter  of  the  Scriptures. 

The  fourth  theory— that  of  the  R^ormera  (though  not  of  their 
successors,  the  Protestant  scholastics)— might  te  called  that'^ot 
vital  inspiration,  as  its  emphasis  is  on  religious  and  moral  Kfe" 
rather  than  on  knowledge.  While  giving  to  the  Scriptures 
supreme  authority  in  all  mattejs  of  faith  and  doctrine;  the 
Reformers  laid  stress  on  the  use  oi  the  Bible  for  edificaXi«n;< 
it  was  for  them  primarily  a' means  of  grace  for  awakenihg  and! 
nourishing  the  new  life  in  the  hearts  of  God's  pWpPR.-  'By-the 
enhghtening  wbrk'  of  Uk  Spirit  of  God  the  Worid  of  God  is 
discovered  m  the  Scriptures:  it  is  the  teilivwniiem  SpiriiiU'SafKli- 
in  the  so<alof  the  Christian  that  makes' the  Bible  the  power  B^di 
wisdom  of  God  unto  salvAtioni  By  thus  laying  Btreas  on^his' 
redemptive  purpose  of  the  divine  revelation,  the-Reformera  wwd 
delivered  from  the  bondage  of  the  letter  <>f' Scripture,  and  tlould. 
face  questions  of  date  and  authorship  of  the  writings '1^ian]:ly  Ahd 
boldly.  Hence  a  pioneer  of  the  higher  criticism  in  Great  Britain;' 
W.  Robertson  Smith,  was  able  to  appeal-to  this  Reformatioff 
doctrine.  "  If  I  am  asked  why  I  receive  Scripture  as  the 'Word; 
of  God,  and  aa  the  <miy  perfect  r\Ae  of  faith  ahd  life,  I  answer 
with  all  the  fathers  of  the  Protestant  Churdi', '  Because  the  Bible 
is  the  only  record  of  the  redeeming  love  of  God,  because  in  the 
Bible  alone  I  find  God  drawing  near  to  man  in  Christ  Jesus,  and 
declaring  to  us  in  Him  His  will  for  our  salvation.  And  this  record' 
I  know  to  be  true  by  the  witness  of  His  Spirit  in  my  heart, 
whereby  1  am  assured  that  none  other  but  God  HimseU  is  abla 
to  speak  sudi  words  to  my  soul '  "  (in  Denney's  Studies  in 
Theology,  p.  305).  The  Reformers'  appfieation  of  this  theory 
to  the  Bible  was  necessarily  conditioned  by  the  knowledge  of 
their  age;  but  it  is  a  theory  wide  enough  to  leave  room  for  out 
growing  modem  knowledge  of  the  Bible. 

Briefly  stated,  these  are  the  conclusions  which  our  modam 
knowledge  allows,  (r)  Inspiration,  or  the  presence  and  influenca 
of  the  Divine  Spirit  in  the  soul  of  man,  cannot  be  limited-  to  the 
writers  of  the  Scriptures;  but,  comparing  the  Bible  with  the 
other  sacred  hterature  of  the  world,  its  religious  and  moral 
superiority  cannot  be  denied,  and  we  may,  therefore,  claim  for  it 
as  a  whole  a  fuller  inspiration,  (i)  As  different  writings  in  the 
Bible  have  more  or  less  important  functions  in  the  progres^vt; 
divine  revelation,  we  may  distinguish  degrees  of  irispiratiori. 
(3)  This  inspiration  is  primarily  personal,  an  inward  miigtMMig 
and  quickening,  both  religious  and  moral)  of  tJie  writer,  hiding 
an  expressiou  conditioned  by  his  individual  chu^te  '    ' 


ual  ctMsfxteuatiea  10 

=  by  Google 


64B 


INSTALLATION— INSTINCT 


Ins  writing.'  (4)  The  purpose  of  inspiiiition  b  practical;  the 
inspired  men  are  used  of  Gad  to  give  guidance  in  belief  and 
duty  by  declaring  the  word  and  wH  of  God  as  bearing  on  human 
life:  f  s)  As  revelation  is  progressive,  inspiration  docs  not  exclude 
defects  in  doctrine  and  practice  in  the  earlier  stages  and  their 
correction  in  the  later  stages  of  development.  (6)  As  the  pro- 
gressive revelation  culminates  in  Christ,  so  He  possesses  fidlest 
inspiration;  and  it  varies  in  others  according  to  the  closeness 
of  their  contact,  and  intimacy  of  their  communion  with  Him. 
(7)  As  the  primary  function  of  Christ  is  redemptive,  so  the 
inspiration  of  the  Bible  is  directed  to  make  men  "  wise  unto 
salvation.""  (8)  It  b  the  presence  and  influence  in  the  soub  of 
men  of  the  same  Spirit  of  God  as  inspired  the  Scriptures  wliich 
makes  the  Bible  effective  as  a  means  of  grace;  and  only  those 
who  yield  themselves  to  the  Spirit  of  God  have  the  witness  in 
themselves  that  the  Bible  conveys  to  them  the  truth  and  the 
grace  of  God. 

In  addition  to  the  books  mentioned,  see:  A.  6.  BTn(X,The  Chief 
End  0}  Revdation  (iSSi);  C.  :A.  Briggs,  The  Bible,  the  Church, 
and  the  Jteason  (1892) ;  W.  N.  Clarke,  The  Use  of  the  Scriptut 


rAeoioey  (1906):  H.E.  Ryle,  The  Canon  of  Oie  Old  Testament  (i&Qi); 
B,  F,  Westcott,  A  Central  Survey  of  the  History  of  the  Canon  of  the 
New  Testament  {7th  ed.,  1896);   W.   Sanday,  Inspiration  (3rded. 


1896) ;  A.  B.  Davidson,  article  "  Prophecy  "  in  Hastinga'a  Bible 
Dxcttonory,  iv.;  A.  E.  Garvie,  "  Revdation  "  in  HastingB's  Bible 
Dictionary  (extra  voluoie).  (A.  E.  G.*) 

INSTALLATION,  the  action  of  ipstalling  or  fomudly  placing 
some  one  in  occupation  of  an  office  or  place.  The  med-  I^t. 
inslaUare  meant  liter&Uy  "  to  place  in  a  seat  or  stall "  {stalliim) , 
and  the  word,  as  now,  was  particularly  used  of  the  ceremonial 
induction  of  aji  ecclesiastic,  such  as  a  canon  or  prebendary,  to 
his  stall  in  his  cathedral  choir.  Similarly  knights  of  an  order  of 
duvalry  are  ceKmonially  led  to  their  staUs  in  the  chapel  of  their 
order.  The  term  b  transfeired  to  any  formal  establishment 
in  office  or  portion.  From  a  French  use  of  instaUer  and  instaUo' 
Hon,  the  word  is  frequently  applied  in  a  transferred  sense  to  the 
fixing  in  portion  and  making  ready  for  use  of  a  mechanical, 
particularly  electrical,  apparatus  or  plant. 

INSTALHBNT  (for  earlier  staUmmt  or  estailment,  from  Fr. 
esloier,  to  fix,  arrange;  the  change  b  probably  due  to  the  influence 
of  the  verb  "  install  "),  the  payment  of  a  sum  of  money  at  stated 
intervab  and  in  fixed  portions  instead  of  In  a  lump  sum;  hence 
the  sums  of  mon^  as  they  fall  due  at  the  periods  agreed  upon. 
For  the  system  of  purchase  by  deferred  payments  or  instalments 

see  HUE-PUSCHASE  AtatEEHEMT. 

IN8TBRBDRG,  a  town  in  the  kingdom  of  Prussia,  situated 
at  the  point  where  the  Angerapp  and  Inster  join  to  form  the 
Pregel,  57  m.  £.  of  Kfinigsberg  by  the  railway  to  Eydtkuhnen, 
and  at  the  junctioo  of  lines  to  Memel  and  Allenstein.  Fop. 
(igoo)  27,787.  It  has  four  Evangelical  churches,  of  wiiich  the 
town  church  is  celebrated  for  its  fine  wood  carvings,  a  Eloman 
Catholic  church,  a  synagogue,  several  schools  and  a  park. 
Be^des  flax-si»nning  and  iron-founding,  Insterburg  has  manu- 
factures of  machinery,  shoes,  cement,  leather  and  beer,  along 
with  a  considerable  trade  in  cereals,  vegetables,  flax,  linseed  and 
wood,  while  horse-breeding  is  extensively  carried  on  in  the 
neighbourhood.  Close  to  the  town  lies  the  demesne  of  Georgen- 
burg,  with  an  old  castle  which  formerly  belonged  to  the  Teutonic 
order.  Insterburg,  the  "  burg  "  on  the  Inater,  was  founded  in 
the  i4tb  century  by  the  knights  of  the  Teutonic  order.  Having 
passed  to  the  margraves  of  Brandenburg,  the  village  which  had 
sprung  up  round  the  castle  received  civic  privileges  in  1583. 
During  the  next  century  it  made  rapid  advances  in  prosperity, 
partly  owing  to  the  settlement  in  it  of  several  Scottish  trading 
families.  In  1679  it  was  besieged  by  the  Swedes;  in  i6go 
it  suffered  severely  from  a  fire;  and  in  1710-1711  from 
pestilence. 

See  T5ws,    Urkunden  eur  Geschichte  des  Hauptamts  Insterburg 

ilrat.,  1895-1897,  3  parts);  and  Kurze  Chnmik  der  Sladt  Insterburg 
K&nigsberg,  1883). 

INSTINCT.  It  b  in  the  first  place  denrable  to  dbtinguish 
between  the  word  "  instinct  "  (Lat.  instinclm,  from  ttistinguere, 
to  incite,  impel)  as  employed  in  general  literature  and  the  term 


"  instinct "  as  used  in  scientific  dbcourse.  The  significance  of  the 
former  b  somewhat  elastic,  and  is  in  large  measure  determined 
by  the  context.  Thus  in  social  relationships  we  speak  of  "  in- 
stinctive "  liking  or  dbtrust;  we  are  told  that  the  Greeks  had 
"instinctive"  appreciation  of  art;  we  hear  of  an  instinct  of 
reverence  or  "  instinctive  "  beliefs.  We  understand  what  b 
meant  and  neither  desire  nor  demand  a  strict  definition.  But  in 
any  scientific  discussion  the  term  instinct  must  be  used  withia 
narrower  limits,  and  hence  it  b  necessary  that  the  term  should 
be  defined.  There  are  difficulties,  however,  in  framing  a  sads- 
faetory  definition.  That  given  by  G.  J.  Romanes  in  the  9th 
edition  of  the  Encyclopaedia  Britannica.  runs  as  follows; 
"  Instinct  b  a  generic  term  comprbing  all  those  faculties  of  mind 
which  lead  to  the  conscious  performance  of  actions  that  are 
adaptive  in  character  but  pursued  without  necessary  knowledge 
of  the  relation  between  the  means  employed  and  the  ends 
attained."  Thb  has  been  criticized  both  from  the  biological 
and  from  the  psychological  standpoint.  From  the  biologic^ 
point  of  view  the  reference  of  certain  modes  of  behaviour, 
termed  instinctive,  to  faculties  of  mind  for  which  "  instinct " 
is  the  generic  term  is  scarcely  satisfactory;  from  the  psycho- 
logical point  of  view  the  phrase  "  without  necessary  knowledge  of 
the  relation  between  the  means  employed  and  the  end  attained  " 
b  ambiguous.  (See  Intelugence  of  Animals.)  In  recent 
scientific  literature  the  term  b  more  frequently  used  in  its 
adjectival  than  in  its  substantive  form;  and  the  term  "  in- 
stinctive "  is  generally  applied  to  certain  hereditary  modes  of 
behaviour.  Investigation  thus  becomes  more  objective,  and 
this  is  a  distinct  advantage  from  the  biological  point  of  view.  It 
b  indeed  sometimes  urged  that  instinctive  modes  of  behaviour 
should  be  so  defined  as  to  entirely  exclude  any  reference  to 
their  psychological  concomitants  in  consciousness,  which  are, 
it  b  said,  entirely  inferential.  But  as  a  matter  of  fact  no  small 
part  of  the  interest  and  value  of  investigations  in  thb  field  of 
inquiry  lies  in  the  relationships  which  may  thereby 
be  establbhed  between  biological  and  psychological  fjjf^ji?' 
interpretations.  Fully  realizing,  therefore,  the  difficulty  "IS!"* 
of  finding  and  applying  a  criterion  of  the  presence  or 
absence  of  consciousness,  it  is  none  the  less  desirable,  in  the 
interests  of  psychology,  to  state  that  truly  instinctive  acts 
(as  defined)  are  accompanied  by  consciousness.  Thb  marks 
them  off  from  such  reflex  acts  as  are  unconsciously  performed, 
and  from  the  tropUms  of  plants  and  other  lowly  organisms. 
There  remains,  however,  the  difficulty  of  finding  any  satisfactory 
criterion  of  the  presence  of  consciousness.  We  seem  forced  to 
accept  a  practical  criterion  for  purposes  of  interpretation  rather 
than  one  which  can  be  theoreticaUy  defended  against  all  adverse 
criricbm.  We  have  reason  to  believe  that  some  orgamsms 
profit  by  experience  and  show  that  they  do  so  by  the  modification 
of  their  behaviour  in  accordance  with  circumstances.  Such 
modification  b  said  to  be  individually  acquired.  To  profit  by 
individual  experience  is  thus  the  only  criterion  we  [wssess  of  the 
existence  of  the  conscious  experience  itself.  But  if  hereditary 
behaviour  is  unaccompanied  by  consciousness,  it  can  in  no  wise 
contribute  to  experience,  and  can  aSord  no  data  by  which  the 
organism  can  profit.  Hence,  for  purposes  of  psychological 
interpretation  it  seems  necessary  to  assume  that  instinctive 
behaviour,  including  the  stimulation  by  which  it  b  initiated 
and  conditioned,  affords  that  naive  awareness  whidi  forms  an 
integral  part  of  what  may  be  termed  the  primordial  tissue  of 
experience. 

We  are  now  in  a  position  to  give  an  expanded  definition  of 
instinctive  behaviour  as  comprising  those  complex  groups  o( 
co-ordinated  acts  which,  though  they  contribute  to  experience, 
are,  on  their  first  occurrence,  not  determined  by  individual 
experience;  which  are  adaptive  and  tend  to  the  well-being  of 
the  individual  and  the  preservation  of  the  race;  which  are  due 
to  the  co-operation  of  external  and  internal  stimuli;  which  are 
similarly  performed  by  all  members  of  the  same  more  or  less 
restricted  group  of  animab;  but  which  are  subject  to  variation, 
and  to  subsequent  modification  under  the  guidance  of  individual 
experience. 
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If  a  brief  defioitioii  of  instinct,  from  the  purely  biological 
point  of  view  be  required,  that  given  in  the  Diciionary  of  FhUo- 
--^^  iophy  and  Psychology  may  be  accepted;  "  An  inherited 
,t^^  reaction  of  the  sensori^motor  type,  relatively  complex 

and  markedly  adaptive  in  character,  and  common  to  a 
group  of  individuals,"  Instinctive  behaviour  thus  depends  solely 
on  how  the  nervous  system  has  been  built  throu^  heredity; 
while  intelligent  behaviour  depends  also  on  those  characters 
of  the  nervous  system  which  have  been  acquired  under  the 
modifying  influence  <A  individual  relation  to  the  enviromnent. 

Such  definitions,  however,  are  not  universally  accepted. 
Wasmann,  for  example,  divides  instinctive  actions  under  two 
groups:  (i)  those  which  immediately  spring  from  the  inherited 
dispositions;  (2)  those  which  indeed  proceed  from  the  same  in< 
berited  diapoations  but  through  the  medium  of  sense  experience. 
The  first  group,  which  he  regards  as  instinctive  in  liie  strict 
acceptance  of  the  term,  seem  exactly  to  correspond  to  those  which 
fall  under  the  definition  given  above.  The  second  group,  which 
he  regards  as  instinctive  in  the  wider  acceptance  of  the  term, 
nearly,  if  not  quite,  correspond  to  those  above  spoken  of  as 
intelligent — though  he  regards  this  term  as  falsely  applied  (see 
Intelligencb  of  Anduis).  By  using  the  term  instinctive 
in  both  its  strict  and  its  wider  significance,  Wasmann  includes 
under  it  the  whole  range  of  animal  behaviour. 

It  will  be  seen  that  from  the  biological  standpoint  there  fall 
under  the  stricter  definition  those  hereditary  modes  of  behaviour 
which  are  analogous  to  hereditary  forms  of  structure;  and  that 
a  sharp  line  of  distinction  Is  drawn  between  the  behaviour  which 
is  thus  rendered  definite  through  heredity,  and  the  behaviour 
the  distinguishing  characteristics  of  which  are  acquired  in  the 
course  of  individual  life.  What  in  popular  usage  are  spoken  of 
as  the  instincts  of  animals,  for  example,  the  hunting  of  prey  by 
foxes  and  wolves,  or  the  procedure  of  ants  in  their  nests,  are 
generally  joint  products  of  hereditary  and  acquired  factors. 
Wasmann's  comprehensive  definition  so  far  accords  with  popular 
usage.  But  it  tends  to  minimize  the  importance  of  the  dis- 
tinction of  that  which  is  prior  to  individual  eiperience  and  that 
which  results  therefrom.  It  is  the  business  of  scientific  inter- 
pretation to  disentangle  the  factors  which  contribute  to  the 
joint-products.  It  is  indeed  by  no  means  easy  to  distinguish 
between  what  is  dependent  on  individual  experience,  and  what 
is  not.  Only  the  careful  observation  of  organisms  throughout 
the  earlier  phases  of  their  life-history  can  the  closely  related 
factors  be  distinguished  with  any  approach  to  scientific  accuracy. 
By  the  patient  study  of  the  behaviour  of  precocious  young  birds, 
such  as  chicks,  pheasants,  ducklings  and  moorhens,  it  can  be 
readily  ascertained  that  such  modes  of  activity  as 
frooAM  run^inRi swimming, diving, preening thedown, scratch- 
ing ing  the  ground,  pecking  at  smaU  objects,  with  the 
characteristic  attitudes  expressive  of  fear  and  anger,  are 
so  tar  instinctive  as  to  be  definite  on  their  first  occurrence — they 
do  not  require  to  be  learnt.  No  doubt  they  are  subsequently 
guided  to  hi^er  excellence  and  effectiveness  with  the  experience 
gained  in  their  oft-repeated  performance.  Indeed  it  may  be 
said  that  only  on  the  occasion  of  their  initial  performance  are 
they  purely  instinctive;  all  subsequent  periormance  being  in 
some  degree  modified  by  the  experience  afforded  by  previous 
behaviour  of  like  nature  and  the  results  it  aflords.  It  should 
be  remembered  that  such  comparatively  simple  activities, 
though  there  is  httle  about  them  to  arrest  popular  attention,  are 
just  the  raw  material  out  of  which  the  normal  active  life  of  such 
organisms  is  elaborated,  and  that  for  scientific  treatment  they 
are  therefore  not  less  important  than  those  more  conspicuous  per- 
formances which  seem  at  first  sight  to  call  for  spedal  treatment, 
or  even  to  demand  a  supplementary  explanation.  The  instincts 
of  nest-building,  incubation  and  the  rearing  of  young,  though 
they  occur  later  in  life  than  those  concerned  in  locomotion  and 
the  obtaining  of  food,  are  none  the  less  founded  on  a  hereditary 
basis,  and  in  some  reelects  are  less  rather  than  more  liable  to 
modification  by  the  experience  gained  by  the  carrying  out  of 
hereditarily  definite  modes  of  procedure.  Here  the  instinctive 
factor  probably  predominates  over  that  which  is  experiential. 


But  in  the  "  homing  "  of  pigeons  there  is  httle  question  Chat  the 
experiential  factor  predominates.  The  habit  results  mainly  from 
the  modification  of  the  higher  nerve-centres  through  individual 
and  intelligent  use.  In  the  nugration  of  tiirds  we  are  still  un- 
certain as  to  the  exact  nature  and  proportional  value  of  tl^e 
instinctive  and  intelligent  factors.  The  impulse  to  migrate, 
that  is  to  say,  the  calling  forth  of  specific  activities  by  cUmatal 
or  other  presentations,  appears  to  be  instin  tive;  whether  the 
direction  of  migration  is  in  like  manner  instinctive  Is  a  matter  of 
uncertainty;  and,  if  it  be  instinctive,  the  nature  of  the  stimuli 
and  the  manner  in  which  they  are  hereditarily  Unked  with  re- 
sponsive acts  is  unexplained.  To  say  that  it  is  due  to  hereditary 
experience  is  generally  regarded  as  inadmissible.  For  modem 
interpretation  hereditary  modes  of  behaviour  afford  expterience; 
in  no  other  sense  can  it  be  said  that  experience  is  inherited. 

A  good  example  of  the  methods  of  recent  investigation  is  to.bc 
found  in  Dr  G.  W.  and  Mrs  Peckham's  minute  observations  on 
the  habits  and  instincts  of  the  solitary  wasps.  They 
enumerate  the  following  primary  types  of  instinctive  ?!*"'''" 
behaviour:  the  manner  of  attaclung  and  capturing  a  ibmcHII». 
particular  kind  of  prey  which  alone  affords  the  requisite 
presentation  to  sense;  the  manner  of  conveying  the  prey  to  the 
nest;  the  general  style  and  locality  of  the  nest;  the  method  and 
order  of  procedure  in  stocking  the  nest  with  food  for  the  unseen 
young.  It  is  noteworthy,  however,  that  although  the  manner  in 
which  the  prey  is  stung  (for  example]  is  on  the  whole  umilar  in 
the  case  of  the  members  of  any  given  spedes — that  is  to  say,  all 
the  wasps  of  the  species  behave  in  very  much  the  same  manner — 
yet  there  are  minor  variations  in  detail.  This  outcome  of  pro- 
longed and  careful  observation  is  of  importance.  It  affords  a 
point  of  departure  for  the  interpretation  of  the  genesis  of  existing 
instincts.  Furthermore,  the  observations  on  American  wasps 
render  it  probable  that  the  earlier  accoimts  of  the  instinctive 
behaviour  of  such  wasps  are  exaggerated.  Romanes  thought 
that  the  manner  of  stinging  and  paralysing  their  prey  might  be 
justly  deemed  the  most  remarkable  instinct  in  the  world.  Spiders, 
caterpillars  and  grasshoppers  are,  he  said,  stung  in  their  chief 
nerve-centres,  in  consequence  of  which  the  victims  are  not 
killed  outright,  but  rendered  motionless  and  continue  to  live  in 
this  paralysed  condition  for  several  weeks,  being  thus  available 
as  food  for  the  larvae  when  these  are  batched.  Of  course,  he 
adds,  the  extraordinary  fact  which  stands  to  be  explained  is  that 
of  the  precise  anatomical,  not  to  say  the  phy^ological,  know- 
ledge which  appears  to  be  displayed  by  the  insect  in  stinging 
only  the  nerve-centres  of  its  prey.  But  the  Feckhams'  careful 
observations  and  experiments  show  that,  with  the  American 
wasps,  the  victims  stored  in  the  nests  are  quite  as  often  dead 
as  ajive;  tJiat  those  which  are  only  paralysed  live  for  a  varying 
number  of  days,  some  more,  some  less;  that  wasp  larvae  thrive 
just  as  well  on  dead  victims,  sometimes  dried  up,  sometimes 
undergoing  decomposition,  as  on  living  and  paralysed  prey; 
that  the  nerve-centres  are  not  stung  with  the  supposed  uni- 
formity; and  that  in  some  cases  paralysis,  in  others  death, 
follows  when  the  victims  are  stung  in  parts  far  removed  from  any 
nerve-centre.  It  would  seem  then  that  by  the  stinging  of  insects 
or  spiders  their  powers  of  resistance  are  overcome  and  their 
escape  prevented;  that  some  are  killed  outright  and  some 
par^ysed  is  merely  an  incidental  result. 

Granted  that  instinctive  modes  of  behaviour  are  hereditary 
and  definite  within  the  limits  of  congenital  variation,  the  question 
of  their  manner  of  genesis  is  narrowed  to  a  dear  issue. 
Do  they  originate  through  the  natural  selection  of  origiB. 
those  variations  which  are  the  more  adaptive;  or  do 
they  originate  through  the  inheritance  of  those  acquired  modifica- 
tions which  are  impressed  on  the  nervous  system  in  the  course 
of  in^vidual  and  inteUigent  use  ?  Romanes,  taking  lip  the 
inquiry  where  Darwin  left  it,  came  to  the  conclusion  that  some 
instinctive  modes  of  behaviour  which  he  termed  "  primary  " 
are  due  to  the  operation  of  natural  selection  alone;  that  others, 
which  he  termed  "  secondary,"  and  of  which  he  could  give  few 
examples,  were  due  to  the  inheritance  of  acquired  modifications 
from  which,  in  the  phrase  of  G,  H.  Lewes,  the  iatelUgencc  had 
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lapsed;  white  others,  which  be  termed  "blended,"  were  partly 
due  to  natural  selection  and  partly  resulted  from  the  inheritance 
of  acquired  habit.  There  has  been  a  prolonged  controversy 
between  the  school  of  interpretation,  commonly  spoken  of  as 
Lamartkian,  which  advocates  a  belief  in  the  inheritance  of 
acquired  characters,  and  the  school,  with  Weismann  as  their 
leader,  which  questions  the  evidence  for,  or  the  probability  of, 
■such  inheritance.  The  trend  of  modem  opinion  appears  to  be  in 
the  direction  of  the  Weismanniah  interpretation.  And  it  must 
'be  regarded  as  qucstioriable,  if  not  improbable,  that  instinctive 
modes  of  behaviour  are  in  any  degree  directly  due  to  the  inherit- 
ance of'  habits  intelligently  acquired.  That  intelligent  habits 
■maysecnre  the  survival  of  those  organisms  whose  germ-plasm 
:  beats  the  seeds  of  favourable  congenital  variations  is  not  im- 
probable. But  in  that  case  intelligent  procedure  only  contributes 
to  the  survival  and  not  to  the  origin  of  hereditary  variations. 
■  T6  teat  the  hypothesis  that  natural  selection  is  an  essential 
condition  to  the  grinesis  of  instinctive  behaviour  it  should  be  the 

aim  of  investigation  to  find  crucial  cases.     This  is, 

howfever,  nb  easy  task.  We  ought  to  be  able  to  adduce 
tlont,  cases  iii  which,  Where  the  incidence  of  natural  selection  ' 

■  ts  excJu'ded,  acquired  habits  do  not  become  instinctive. 
But  if  is  difficult  to  do  so.  It  seems,  however,  that  in  young 
chicks  dHnMng  froni  still  water  is  a  habit  acquired  through 
imitation'  of  the  atts  of  the  hen-mother.  The  presentation  of 
such  water  to  Sight  does  not  evoke  the  appropriate  instinctive 
response;  while  the  presentation  of  water  taken  into  the  bill  docs 
at  once  evoke  a  characteristic  response.  NOw  it  would  seem 
that  in  the  former  case,  since  the  hen  "  teaches  "  ail  her  chicks 
to  peck  at  the  water,  she  shields  them  from  the  incidence  of 
natural  Selection.  But  though  the  hen  can  lead  her  young  to 
peck  at  the  water,  she  cannot  "  teach  "  them  how  to  perform 
the  complex  movements  of  mouth,  throat  and  head  required 
for  actual  drinking.  In  this  matter  they  are  not  shielded  from 
the  incidence  of  natural  selection.  Thus  it  would  seem  that, 
where  natural  selection  is  excluded,  the  habit  has  not  become 
congenitally  linked  with  a  visual  stimulus;  but  where  natural 
selecrion  is  in  operation,  the  response  has  been  thus  hnked  with 
the  stimulus  of  water  in  the  bill. 

If  this  interpretation  be  correct  we  have  here  an  example  of 
the  manner  in  which  imitation  plays  an  important  part  in  the 

formation  of  habits  which  though  oft-repeated  are 
uon_  not  transmitted  as  hereditary  instincts.     But  the 

imitative  act  is  itself  instinctive.  The  characteristic 
feature  of  the  imitative  act,  at  the  instinctive  level,  is  that  the 
presentation  to  sight  or  hearing  calls  forth  a  mode  of  behaviour 
bf'Uke  nature  to,  or  producing  like  results  to,  that  which  affords 
tlie  stimulus.  The  nature  oi  instinctive  imitation  needs  working 
out  in  further  detail.  But  it  is  probable  that  what  we  speak  of 
as  the  imitative  tendency  is,  in  any  given  species,  the  expression 
of  a  considerable  ntimber  of  particular  responses  each  of  which  is 
congenitally  linked  with  a  particular  presentation  or  stimulus. 
The  group  of  instincts  which  we  cldss  as  imitative  (and  they  afford 
only  the  fdundations  on  which  intelligent  Imitation  is  based) 
are  of  bitiliigical  value  chiefly,  if  not  solely,  in  those  species  whidi 
form  larger  or  Smaller  communities. 

The  study  of  instinct  is  in  the  genetic  treatment  of  evohitionary 
science  a  study  in  heredity.  The  favouring  bionomic  conditions 
'-'  are  those  of  a  relatively  constant  environment  under 
g^ltUe^  which  relatively  stereotyped  responses  are  advantage- 
^^tUHr.  oas.  If  the  environment  be  complex,  there  is  a  corre- 
-  ,  .. '  spondfng  Complexity  in  instinctive  behaiHonr.  But 
adjustment  to  a  complex  environment  may  be  reached  in  two 
wdys;  by  instinctive  adaptation  through  initially  stereotyped 
behavionr;  Or  by  plastic  accommodation  by  acquired  modifica- 
tions. The  tendency  of  the  evolution  of  intelligence  is  towards 
Xfte  disintegration  of  the  Stereotyped  modes  of  response  and  the 
difesolutiop  of  instinct.  Natural  selection  which,  under  a  uniform 
and  constant  environment,  leads  to  the  survival  of  relatively 
fixed  and  definite  modes  of  response,  under  an  environment 
presenting  a  wider  range  of  varying  possibilities  leads  to  the 
Stfrvival  of  plastic  accommodation  through  intelligence.     This 


plasticity  is,  however,  itself  hereditary.  All  intelligent  procedure 
implies  the  inherited  capacity  of  profiting  by  experience.  In^ 
stinctive  in  the  popular  sense,  it  does  not  fall  within  the  narrower 
definition  of  the  term;  it  is  more  conveniently  described  as 
innate.  It  is  important  to  grasp  clearly  the  distinction  thus 
drawn.  A  duckling  only  a  few  hours  old  if  placed  in  water  swims 
with  orderly  strokes.  The  stimulus  of  water  on  the  breast  may 
be  regarded  as  a  sensory  presentation  which  is  followed  by  a 
definite  and  adaptive  application  of  behaviour.  But  this  specific 
application  is  defwndcnt  upon  a  prolonged  racial  preparation  of 
the  organism  to  respond  in  this  particular  way.  Such  resftonse 
is  instinctive.  It  is  wholly  due,  as  such,  to  racial  preparation. 
Compare  the  case  of  a  boy  who  learns  to  ride  a  bicycle.  This  is 
not  wholly  due,  as  such,  to  radal  preparation,  but  is  also  partly 
due  to  individual  preparation.  The  boy  no  doubt  inherits  a 
capacity  for  riding  a  bicycle,  otherwise  he  could  never  do  so. 
But  he  has  to  learn  to  ride  none  the  less.  Individual  experience 
Is  a  condition  which  without  the  innate  capacity  cannot  take 
effect.  Instinct  involves  inherited  adaptation;  intelligence,  an 
inherited  power,  embodied  in  the  higher  nerve-centres,  of 
accommodation  to  varying  circumstances. 

See  C.  Lloyd  Morgan,  Habit  and  Instinct  (rSgG),  and  Animai 
Behaviour  (looo);  G.  J.  Romanes,  Menial  Eeolulion  in  Animais 
(1SS3),  and  Natural  HKtory  of  InsUna  (iS8b):  Lord  Avebury,  On 
the  InsHncis  of  Animals  (18S9);  Marshall,  Instinct  and  Seasott 
'---'".   Mills,    Nature   oj  Animal   Intelligence   (1898);   St   George 


;,  Nature  and  Thoueht  (i88z),  and  Origin  .,   __ _.. 

(189^);    E.    Watmann,    Zur^  Bntancheiung    ddr    Instinett    (1897), 
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IKSnTUTB  (from  Lat.  insliluere,  to  establish  or  set  up), 
something  established,  an  institution,  particularly  any  society 
established  for  an  artistic,  educational,  scientific  or  social  purpose. 
The  word  seems  to  have  been  first  applied  in  English  to  such 
institutions  for  the  advancement  of  science  or  art  as  were 
modelled  on  the  great  French  society,  the  Inslilut  National  (see 
Academies).  It  is  thus  the  name  of  such  societies  as  the  Royal 
Institute  of  British  Architects,  the  Imperial  Institute  and  the 
like.  It  is  extended  to  similar  organizations,  particularly  to 
educational,  on  a  smaller  or  local  scale,  such  as  Mechanics'  or 
Workmen's  Institutes,  and  is  sometimes  applied  to  charitable 
foundations.  In  the  United  States  the  word  is,  in  a  particular 
sense,  applied  to  periodic  classes  giving  instruction  in  the 
principles  of  education  to  the  teachers  of  elementary  and  dbtrict 
schools.  The  term  "  institute  "  is  often  used  to  translate  the 
Lat.  instiltitia,  in  the  sense  of  a  treatise  on  the  elements  of  any 
subject,  and  particularly  of  law  or  jurisprudence;  ttus  the 
compilation  of  the  principles  of  Roman  law,  made  by  order  of 
the  emperor  Justinian,  is  known  as  Justinian's  Institutes,  and 
hence  Coke's  treatise  on  English  law,  of  which  the  first  part  is 
better  known  as  Cake  upon  LiiUeton,  is  called  The  Institute. 
The  same  title  is  borne  by  Calvin's  work  on  the  elements 
of  the  Christian  doctrine.  In  Scots  law  "  institute  "  is  the 
person  named  in  a  settlement  or  testament  to  whom  an  estate 
is  first  limited;  those  who  follow,  failing  him,  are  termed 
"  substitutes." 

ISSTlTOTIOKAl  CHURCH,  the  came  generaUy  applied  both 
in  the  British  Isles  and  in  America  to  a  type  of  church  which 
supplements  its  ordinary  work  by  identifjdng  itself  in  various 
ways  with  the  secular  interests  of  those  whom  it  seeks  to  influence. 
The  idea  of  such  extension  of  function  grew  out  of  the  recognition 
of  the  fact  that  the  normal  activities  of  church  work  entirely 
failed  to  retain  the  interest  of  a  large  class  of  the  population  10 
whom  the  ritual  formality  of  ordinary  services  was  unacceptable. 
Various  attempts  were  made  to  overcome  this  deficiency,  e.g.  by 
modifying  the  form  of  service  or  of  some  services,  by  the  addition 
to  the  ordinary  services  of  mote  or  less  informal  meetings 
(e.g.  the  Pleasant  Sunday  Afternoon  services),  by  specially 
excusing  persons  from  wearing  the  normal  church-going  attire 
in  holiday  resorts,  and  by  holding  services  out  of  doors.  The 
principle  underlying  all  these  changes  ia  systematired  in  the 
Institutional  Church  which,  in  addition  to  kilDabi  builditfe  for 
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Specifically  religious  setviqes,  provides  other  raoms  or  building 

which  during  ihe  week  are  open  ioi  the  use  o£  members  and 
friends.  Loclures,  concerts,  debates  and  social  gathering  are 
organized;  there  are  reading  rooms,  gymnasiums  and  other 
recreations  rooms;  various  dubs  (cycling,  cricket,  football)  are 
formed.  The  organization  of  the  whole  is  subdivided  into  special 
departments  managed  by  committees.  By  -these  various  means 
many  persons  are  attracted  into  the  atmosphere  of  the  church's 
work  who  could  not  be  induced  to  attend  the  formal  services. 

This  expansion  of  normal  church  work  may  be  traced  back  in 
England  to  at  lea^t  as  early  as  1840,  but  the  full  development 
of  the  Institutional  Church  belongs  only  to  the  latter  years 
of  the  19th  century.  The  chief  example  in  England  is  Whitefield's 
Central  Mission  in  Tottenham  Court  Road,  London,  a  church 
which,  in  addition  to  an  elaborate  organization  on  the  lines  above 
described,  has  an  official  journal.  In  the  United  States  the 
movement  may  be  said  to  date  from  about  iSSo.  The  name 
"  Institutional "  was  first  appUed  to  Berkeley  Temple,  Boston, 
by  Dr  William  Jewett  Tucker,  then  president  of  Dartmouth 
College.  The  obvious  criticism  that  this  epithet  emphasizes 
the  administrative  and  secular  aide  to  the  exclusion  of  the 
spiritual  led  to  the  tentative  adoption  of  other  titles,  e.g.  the 
"Open  Church,"  the  "Free  Church,"  the  former  of  which  is 
the  more  commonly  used.  In  1894  was  formed  the  "  Open  and 
lastitutional  Church  League  "  at  New  York,  which  held  a 
number  of  oonventions  and  served  as  a  headquarters  for  the 
munerous  separate  churches.  In  connexion  with  this  league  was 
formed  the  "  National  Federation  of  Churches  and  Christian 
Workera,"  which  held  a  convention  in  1905. 

See  C.  Silverter  Home,  Tht  ItutihOional  Cfutrck  (London,  1906) ; 
G.  W.  Mead,  Medern  Methods  in  Church  Work  (New  York,  1S97): 
R.  A.  Woods,  Engfish  Social  Movements  (New  Yorkj^iegl), 

INSTRUMENT  (Lat.  itutrumentum,  from  mrirmre,  to  build 
up,  furnish,  arrange,  prepare),  that  which  can  be  used. as  a 
loeans  to  an  end,  hence  a  mechanical  contrivance,  implement 
or  tool;  the  word  is  more  particularly  applied  to  the  imjAements 
of  ai^Uied  science,  in  mathematics,  surgery,  surveying,  &c., 
while  those  of  the  handicrafts  are  generally  known  as  "  tools." 
A  specific  use  of  the  term  is  for  the  various  contrivances  used 
to  produce  "iiiqiml  sounds,  "  musical  instruments." 

In  law  an  "  instrument  "  is  any  formal  or  written  document 
by  which  espiession  is  given  to  a  legaJi  act  or  agreement.  This  > 
is  a  claasical  use  of  the  Lat.  instntM^tUum,  a  document,  record. 
The  term  may  be  used  in.  a.  vide  sensf^  as  a  mere  writing,  meant  | 
only  to  form  a, record,  or  in  a  particular  sense  with  reference 
.  to  certain  statutes.  For  example,  the  Stamp  Act  1891  dehnes  an 
instrumei^t  as, an  expression  including  every  written  document; 
for  the  purposes  of  the  Forgery.  Act  i£6i  a  post-office  telegram 
accepting  a  wager  has  been  defined  as  an  instrument.  In 
expressions  such  as  "  deed,  will,  or  other  written  inst^runient  ", 
the  woi4  means  any  written  document  under  which  a  right  or 
liability,  legal  or  equitable,  exists. 

IHSTRimBNTATION.  "  Instrumentation  "  is  the  best  Ua:tp 
that  can  be  found  Cor  that  a^Kct  of  musical  art  which  is  concerned 
with  timbre..  The  narrower  term.  "  orchestration  "  is  apphed 
to  the  instmmentation  of  orchestral  music.  Since  the  most 
obvious  differences  of  timbre  are  in  those  of  various  instruments, 
the  art  which  blends  and  contrasts  timbre  is  most  easily  discussed 
as  the  treatment  of  instruments;  but  we  must  use  this  term  with 
philosophic  breadth  and  allow  it  to  include  voices.  Instrumenta- 
tion is.  in  all  standard  text-books  treated  as  a  technical  subject, 
froim  the  point  of  view  of  practical  students  desirous  of  writing  for 
the  modem  orchestra.  And  as  there  is  no  branch  of  art  in  vrhich 
mechanical  improvements,  and  the  consequent  change  in  the 
nature  of  technical  difficulties,  bear  so  directly  upon  the  possi- 
bilities and  methods  of  external  effect,  it  follows  that  an  exclusive 
prqiondeiance  of  this  view  is  not  without  serious  disadvant^e 
from  the  standpoint  of  general  musical  culture.  There  is 
-  probably  no  other  branch  of  art  in  which  orthodox  tradition 
is  so  entirely  divorc^  iiom  the  historical  sense,  and  the  history, 
when  studied  at  all,  so.  little  illuminated  by  the  permanent 
artistic  significance  of  its  subjects.    When  impiovements  in  the 
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struauie  of  an., instrument  remove  jttim  the  modern  congposer'a 
memory  an  entire  category  of .  limitations  which  in  cja^cal 

music,  determined  the  very  character  of.,  the  instiumeni,  ttie 
temptation  is  easy  to  regard  tl^  improwipent  as  a  k.iticl  of 
access  o^  wisdom,  ip  coinparison  with  which  not  only  the 
older  form  , of  the  instruinent,  but ■  ths . part  that'it  plays  in 
classical  music,  is  crude  an^  arcbaiCk  But  Ve  should  do  better 
justice  to  imp^'ovcment^  in  an  instrum«lt  if  jve'really  understood 
how  far  they  give  it, ; not.  merely,  new  resources,,  but  .fi  nqw 
nature.  And,  moreover,  those  composers  who'  have  done 
most  to  realize  this  new  na;.ure  (as  Wagner  ibas  done  for  the 
brass  instrumenb)  have  also  retained,  to  an  extent  unsuspected 
by  their  imitatois,  the  definite  charactec  ^tuch  the  instrument 
had  in,  its  earlier  form. , 

As  it  is  with  mechanical  improvem^ts^  ^  ao  is-  it  to  a  still 
greater  degree  with  changes  in  the  function  of  timbre  in  art. 
Throughout  the  igth  century  so  fati^l  v^  l^e  hold  obtEuned 
on  the  popular  mind  by  the  technical  expert's  view  of  instru- 
mentation, that  it  was  impossible  to  b^r  the  works  of  Handel 
and  Bach  without  "additional  accompaniments"  conceived 
in  terms  of  vt  as  irrelevant  to  those  of  18th-century  polyphonys 
as  the  terms  of  Turnerian  landscape  are  irrelevant  to  the  decora- 
tion of  the  outside  walls  of  a  cathedral.  There  is  some  reason 
to  hope  that  the  day  of  these  misconceptions  is  passed;  although 
there  is  also  some  reason  to'  fear  that  on  other  grounds  the 
present  era  may  be  known  to  posterity  as  an  era  of  instrumenta- 
tion comparaUe,  in  its  gorgeous  chaos  of  experimerkt  and  its 
lack  of  consistent  ideas  of  harmony  and  form,  only  to  the  monodic 
period  at  the  beginning  of  the  17th  century,  in  which  no  one 
had  ears  for  anything  but  experiments  in  harmonic  colour.  We 
do  not  propose  to  concern  ourselves  here  with  those  technical 
subjects  which  are  the  chief  concern  of  standard  treatises  on 
instrumentation.  Our  task  is  simply  to  furnish  the  general 
reader  with  an  account  of  the  types  oi  instrumentation  prevalent 
at  various  musical  pedods,  and  their  relation  to  other  branches 
of  the  art. 

The  Vocal  Style  oj  the  i6tk  Century. — ^In  tJie  1 6th  century 
instrumentation  was,  in  its  normal  modern  ^ense,  non-existent; 
but  in  a  special  sense  it  was  at  an  unsurpassable  stage  of  per- 
fection, namely,  in  t^  treatment  ,of  pure  vocal  harmony.*  In 
every  mature  period  of  art  it  will  be  found  that,  however, much 
the  technical  rules  may  be  collected  in  one .  special^  category, 
every  artistic  category  has  .a  perfect  interaction  with  all  the 
others;  and  this  is  nowhere  more  perfectly  shown  than  when  the 
art  is  in  its  simplest  possible  form  of  maturity.  Practically 
every  law  of  harmony  in  ifilh-century  music  may  be. equally 
well  regarded  as  a  law  of  vocal  efiec;t.  Discords  must  not  be 
taken  unprepared,  because  a  singer  can.  only,  find  his  note  by  a 
mental  judgment,  and  in  attacking,  a  discord  be  has  to  find  ,a 
note  of  which  the  haimonic  i^e^ng  h  a^,varianc;e  with  that  of 
other  notes  sung  at  the  same  ti^e.  Melody  must  not  majte  moie 
than  one  wide  skip, in  the  same  direction,  because, by  so  doing 
it  would  cause  an  awkward  change  of  vocal  register.  Two  parts 
must  not  move  in  consecutive  octaves  or  fifthsj  becsiuse-  by  ^ 
doing  they  unaccountably  reinforce  eaj:b  other  by  an  ampunt  by 
which  they  impoverish.the  rest  of  the  harmony-  Thus  we  justify, 
on  .grounds  of  instrumentation,  laws  usually  )f.nown  a;  Jaws 
of  hamiony  and  counterpoint.  Apart,  from  Buch  considerations, 
16th-century  vocal  harmony  shows  in  the  hands  oE.its  greatest 
masters  on  inexhaustible  variety  of  refine'ipents  of  vocal  colour. 
A  volume  might  be  written  00  Orlando  d;  Lasso's  art  of  so 
crossing  the  voices  as  to  render  possible  successions  of  chords 
which,  on.  a  keyed  .  instrument  where  ,su(;h  crossing  cannot 
be  expressed,  would  be  a  horrible  series  of  consecutive  fifths; 
the  beauty  of  the  device  consisting  in  the  .extreme  simpUcity 
of  the  chords,  combined  with  the.npvelty  due  to  the  fact  that 
these  chorda  cannot  be  produced  by  any  ordinary  means  without 
incotrectness.  ,    :    1 '        ■ 

Decaratwe  InstrunKnlaUon. — In  the  nj7th  century  the  use  of 
instruments  became  a  necessity;  but  there  were  at  first  no 
organized  ideas  for  their  treatment  except 'those  which  were 
grounded  on  their  use  as  supportjn^and  inutating  the  voic«. 
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The  early  17th-century  attempts  at  their  independent  use  and 
characterization  are  historically  interesting,  but  artistically 
almost  barbarous.  Sometimes  they  achieve  rare  beauty  by 
accident.  Heiririch  SchUtz's  Lamentatio  Davidi  is  written  tor  a 
bass  voice  accompanied  by  four  trombones  and  organ.  The  trom- 
bone parts  are  on  exactly  the  same  material  as  the  voice,  which 
in  fact  forms  with  them  a  five-part  fugue-texture.  The  effect  is 
magnificent,  and  admirably  suited  to  the  dignity  of  the  trombone. 
Moreover,  the  opening  theme  is  formed  of  slow  arpeggios;  and 
the  more  modern  harmonic  elements,  though  technically  chro- 
matic, consist,  from  the  modem  point  of  view,  rather  in  swift 
changes  between  nearly  related  keys  than  in  chromatic  blurring 
of  the  main  key.  All  this,  especially  in  a  writer  like  Schiitz, 
who  is  saturated  with  every  progressive  tendency  of  the  time, 
seems  to  point  to  a  deep  sense  of  the  appropriate  style  of 
trombone  writing.  Yet,  so  insensible  is  SchUtz  to  the  euphony 
of  his  own  work,  that  he  proposes,  as  an  alternative  for  the  first 
and  second  trombones,  two  violins  an  octave  higher,  the  other 
parts  remaining  unaltered!  Imagination  boggles  at  the  vileness 
of  this  effect. 

The  chief  work  done  in  instrumentation  in  the  17th  century 
is  undoubtedly  that  of  the  Italian  writers  for  the  violin,  who 
developed  the  technique  of  that  instrument  until  it  proved  not 
only  more  resourceful  but  more  artistically  organized  than  that 
of  the  solo  voice,  which  by  the  time  of  Handel  bad  become 
little  better  than  an  acrobatic  monstrosity.  In  the  art  of 
Bach  and  Handel,  instrumentation,  as  distinguished  from  choral 
writing,  has  attained  a  definite  artistic  coherence.  Choral 
writing  itself  has  become  different  from  what  it  was  in  the  i6th 
century.  TTie  free  use  of  discords  and  of  wider  intervals,  together 
with  the  influence  of  the  florid  elements  of  solo-singing,  enlarged 
the  bounds  of  choral  eiqiression  almost  beyond  recognition,  while 
they  crowded  into  very  narrow  quarters  the  subtleties  of  16th- 
century  music.  These,  however,  by  no  means  disappeared; 
and  such  devices  as  the  crossing  of  parts  in  the  second  Kyrje  of 
Bach's  B  Minor  Mass  (bars  7,  8,  14,  15,  12,  23,  50)  abundantly 
show  that  in  the  bands  of  tbe  great  masters  artistic  truths  are 
not  things  which  a  change  of  date  can  make  false. 

But  the  treatment  of  instruments  in  Bach  and  Handel  has  a 
'radical  difference  from  that  of  the  art  which  was  soon  to  succeed 
it.  It  has  precisely  the  same  limitation  as  the  treatment  of 
form  and  emotion;  it  cannot  change  as  the  work  proceeds. 
Its  contrasts  are  like  those  of  an  architectural  scheme,  not  those 
of  a  landscape  or  a  drama.  It  admits  of  the  loveliest  combina- 
tions of  timbre,  and  it  can  alternate  them  in  considerable  variety. 
Modern  composers  have  often  produced  their  most  characteristic 
orchestral  effects  with  fewer  contrasting  elements  than  Bach 
uses  in  his  Trauer-Ode,  in  the  pastoral  symphony  in  his  Christmas 
Oratorio,  in  the  first  chorus  of  the  cantata  Liebster  GoU,  wann 
wad'  ick  sterhen,  and  in  many  other  cases;  but  the  modern 
instrumental  eSects  are  as  far  outside  Bach's  scope  as  a  long 
passage  of  preparation  on  the  dominant  leading  to  the  return 
of  a  first  subject  is  beyond  the  scope  of  a  gigue  in  a  suite. 
Bach's  conception  of  the  function  of  an  instrument  is  tiiat  it 
holds  a  regular  part  in  a  polyphonic  scheme;  and  his  blending  of 
tones  is  like  the  blending  of  colours  in  a  purely  decorative  design. 

Those  instruments  of  which  the  tones  and  compass  are  most 
suitable  for  polyphonic  melody  are  for  the  most  part  high  in 
pitch;  a  circumstance  which,  in  conjunction  with  the  practice 
(initiated  by  the  monodists  and  ratified  by  science  and  common 
sense)  of  reckoning  chords  upwards  from  the  bass,  leads  to  the 
conclusion  that  the  instruments  which  hold  the  main  threads 
in  the  design  shall  be  supported  where  necessary  by  a  simple 
harmotuc  fiUing-out  on  some  keyed  instrument  capable  of  forming 
an  unobtrusive  background.  The  chords  necessary  in  this  part, 
which  with  its  supporting  bass  is  called  the  continuo,  were 
indicated  by  figures;  and  the  evanescent  and  delicate  tones 
of  the  harpsichord ;  lent  themselves  admirably  to  this  purpose 
where  solo  voices  and  instruments  were  concerned.  For  the 
support  of  the  chorus  the  more  powerful  organ  was  necessary. 
It  is  in  the  attempt  to  supply  the  place  of  this  continuo  (or 
figured   bass)    by  definite  orchestral  parts   that    modern    per- 


formances, until  the  most  recent  times,  have  shown  so  radical  an 
incapacity  to  grasp  the  nature  of  iSth-century  instrumentation. 
The  whole  point  of  this  filling-out  is  ttiat,  the  polyphonic  design 
of  the  main  instruments  being  complete  in  itself,  there  is  no 
room  for  any  such  additional  inner  parts  as  can  attract  attention. 
In  the  interest  of  euphony  some  harmonious  sound  is  needed  to 
bridge  the  great  gap  which  almost  always  exists  between  the 
bass  and  the  upper  instruments,  but  this  filling  out  must  be  of 
the  softest  and  most  atmospheric  kind,  fiach  himself  is  knon-n 
to  have  executed  it  in  a  very  polyphonic  style,  and  this  for  the 
excellent  reason  that  plain  chords  would  have  contrasted  so 
strongly  with  the  real  instrumental  parts  that  they  could  not  faS 
to  attract  attention  even  in  the  softest  tones  of  the  harpsichord 
or  the  organ,  while  light  polyphony  in  these  tones  would  elude 
the  ear  and  at  the  same  time  perfectly  bridge  over  the  gap  in 
the  harmony.  There  seems  no  good  reason  why  in  modem 
performances  the  pianoforte  should  not  be  used  for  the  purpose; 
if  only  accompanists  can  be  trained  to  acquire  the  necessary 
delicacy  of  touch,  and  can  be  made  to  understand  that,  if  they 
cannot  extemporize  the  necessary  polyphony,  and  so  have  to 
play  something  definitely  written  for  them,  it  is  not  a  mass  of 
interesting  detail  which  they  are  to  bring  to  the  public  ear.  A 
lamentable  instance  of  the  prevalent  confusion  of  thought  on  this 
point  is  shown  by  the  vocal  scores  of  the  Bach  cantatas  corre- 
sponding to  the  edition  of  the  Bach  Gesellschaft  (which  must  not 
be  held  responsible  for  them).  In  these  Bach's  polyphonic 
designs  are  often  obliterated  beneath  a  mass  of  editorial  counter- 
point (even  where  Bach  has  carefully  written  the  words  "  laslo 
solo,"  i.e.  "  no  filling  out  ").  ITie  same  comments  apply  to  tbe 
attempts  sometimes  made  to  fill  out  the  bare  places  in  18th- 
century  clavier  music.  There  is  no  doubt  that  such  filling  out 
was  often  done  on  a  second  harpsichord  with  stops  of  a  very  light 
tone;  but,  if  it  cannot  be  done  on  the  modem  pianoforte  in  a 
touch  so  light  as  to  avoid  confusion  between  it  and  the  notes 
actuallv  written  as  essential  to  the  design,  it  certainly  ought 
not  to  be  done  at  all.  The  greater  richness  of  tone  of  the  modern 
pianoforte  is  a  better  compensation  for  any  bareness  that  may 
be  imputed  to  pure  two-part  or  three-part  writing  than  a  filling 
out  which  deprives  the  listener  of  the  power  to  follow  the  essential 
lines  of  the  music.  The  same  holds  good,  though  in  a  lesser 
degree,  of  the  resources  of  the  harpsichord  in  respect  of  octave- 
strings.  To  sacrifice  phrasing,  and  distinctness  in  real  part- 
writing,  to  a  cmde  imitation  of  the  richness  produced  mechanic- 
ally on  the  harpsichord  by  drawing  4-ft.  and  8-ft.  registers,  b 
artistically  suicidal.  The  genius  of  the  modem  pianoforte  is  to 
produce  richness  by  depth  and  variety  of  tone;  and  players  who 
cannot  find  scope  for  such  genius  in  the  real  part-writing  of  the 
i8th  century  will  not  get  any  nearer  to  the  18th-century  spirit 
by  sacrificing  the  essentials  of  its  art  to  an  attempt  to  imitate 
its  mechanical  resources  by  a  modem  lour  de  Jorce. 

Symphonic  Instrumentation. — ^The  difference  between  decora- 
tive and  symphonic  instrumentation  is  admirably  shown  by 
Gluck.  In  the  famous  dedicatory  letter  of  his  Alceslthc  mentions 
among  other  conceptions  on  which  his  reform  of  opera  was  to  be 
based,  that  the  co-operation  of  the  instruments  ought  to  be 
regulated  in  proportion  to  the  interest  and  the  passion,  a  doctrine 
of  which  the  true  significance  lies  in  its  connexion  with  other 
conditions  of  opera  which  are  incompatible  with  the  polyphMiic 
treatment  of  instruments  as  threads  in  a  decorative  scheme. 
The  date  of  this  famous  letter  was  1767,  but  after  AlcesU  Gluck 
was  still  able  to  use  material  from  earlier  work;  and  the  overture 
to  Armide  is  adapted  from  that  of  TeUmacco,  written  in  the  year 
of  Bach's  death  (r75o). 

To  write  an  account  of  symphonic  instrumentation  in  any 
detail  would  be  like  attempting  a  history  of  emotional  expression; 
and  all  that  we  can  do  here  is  to  point  out  that  the  problem 
which  was,  so  to  speak,  shelved  by  the  polyphonic  device  of  the 
continuo,  was  for  a  long  time  solved  only  by  methods  which, 
in  any  hands  but  those  of  the  greatest  masters,  were  very  in- 
artistic conventions.  In  the  new  art  the  concentration  of  atten- 
tion upon  form,  as  a  more  important  source  of  dramatic  interest 
and  climax  than  f«xJKre,  resulted  in  a  neglects-polyphony  whidl 
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seriomfy  daoutged  even  Ghick's  woik,  &nd  which  always  had  the 
grave  iacoavenience  that  while  the  new  methods  of  blending 
and  contrastinK  inatrumeots  stimulated  &□  increase  in  the  variety, 
if  Dot  in  the  size  of  orchestras,  there  was  at  the  same  time  extreme 
difficulty  in  finding  occupation  for  the  members  of  the  lower 
middle  class  of  the  orchestra  in  ordinary  passages.  On  the  other 
hand,  it  is  significant  how  everything  in  the  development  of 
new  instruments  seems  to  suggest,  and  be  suggested  by,  the 
new  methods  of  expression.  The  invention  of  the  damper-pedal 
in  the  pianoforte  epitomizes  the  difference  between  polyphony 
and  symphonic  art,  for  it  is  the  earliest  device  by  which  sounds 
are  produced  and  {»'olonged  in  a  way  contrary  to  the  spirit  of 
"  real  "  part-writing.  It  is  possible  to  conceive  of  any  number  of 
notes  struck  and  sustained  by  the  fingers  as  consisting  of  so 
many  quasi-vocal  parts;  but  when  a  series  of  single  sounds  is 
played  and  each  sound  continues  to  vibrate  by  means  of  a  pedal 
which  prevents  the  dampers  from  falling  on  the  strings,  then  we 
are  conscious  that  the  sounds  have  been  produced  as  from  one 
part,  and  that  they  nevertheless  combine  to  form  a  chord;  and 
this  is  as  remote  from  the  spirit  of  polyphonic  pkart-writing 
as  modem  Enghsh  is  from  classical  Greek. 

The  pianoforte  trios  of  Haydn  are  perhaps  the  onlyiworks 
of  first-rate  ^tistic  importance  in  which  there  is  no  doubt  that 
the  earlier  stages  of  the  new  art  do  not  admit  of  sufficient  poly- 
phony to  give  the  instruments  fair  play.  Haydn  finds  the  piano- 
forte so  completely  capable  of  expressing  his  meaning  that  he  is 
at  a  loss  to  find  independent  material  for  any  accompanying 
Instruments;  and  the  violoncello  in  his  trios  has,  except  peiiiaps 
in  four  passages  in  the  whole  collection  of  thirty-three  works, 
not  a  note  to  play  that  is  not  already  in  the  bass  of  the  pianoforte; 
while  the  melodies  of  the  violin  are,  more  often  than  not,  doubled 
in  the  treble.  Yet  there  is  a  certain  difierence  between  this  and 
the  work  of  a  poor  artist  whose  designs  are  threadbare.  It  would 
be  impossible  to  add  a  note  to  Haydn's  trio;  the  only  question 
is  how  to  account  for  the  superfluity  of  much  of  the  string  parts 
and  how  to  make  the  trios  effective  in  performance.  It  is  some- 
times suggested  that  the  'cello  part  is  best  omitted  and  these 
works  played  as  violin  sonatas.  But  experiment  shows  that  in 
this  condition  much  of  the  violin  part  sounds  incomplete;  and 
the  truth  appears  to  be  that  Haydn  is  thinkmg,  Hke  any  modem 
composer,  of  the  opposition  of  two  solid  bodies  of  tone — tlie 
pianoforte  and  the  stringed  instruments.  And  it  will  be  found 
that  the  method  of  performance  which  most  nearly  justifies  the 
instrumental  effect  of  these  otherwise  beautiful  works  is  that  in 
which  the  pianoforte  player  regards  himself  as  frequently 
doubling  the  stringed  instruments,  and  not  vice  versa.  He 
should  therefore  in  all  such  passages  play  extremely  hghtly, 
so  as  to  give  the  violin  and  'cello  the  function  of  drawing  the  main 
outline.  In  the  time  of  Bach  such  writing  was  beautifully  suited 
to  enliven  the  dry  glitter  of  the  harpsichord,  and  Bach's  duets 
for  clavier  and  violin  seem  to  have  been  sometimes  played  as 
trios  with  a  violoncello  playing  from  the  clavier  bass.  But  this 
was  ineffective  with  the  pianoforte,  and  is  only  explicable  in 
Hayds  as  a  survival.  His  trios  were,  indeed,  published  under  the 
title  of  "  pianoforte  sonatas  with  accompaniment  of  vioUn  and 
violoncello";  but  this  in  no  way  mihtates  against  the  above 
remarks  as  to  their  proper  method  of  performance  nowada}^, 
when  we  take  into  consideration  the  greats  strength  of  tone  of 
the  modem  pianoforte,  especially  in  the  bass,  and  the  fact  that 
in  no  case  could  a  violinist  consent  to  play  as  an  accompaniment 
such  melodies  as  that  at  the  beginning  of  the  G  major  trio  known 
as  No.  I. 

For  Mozart  there  never  was  any  such  embofras  de  richetse 
in  any  combination  of  instruments.  His  music  is  highly  poly- 
phonic, and  modem  in  its  instrumental  treatment  throu^out. 
It  was  lucky  for  the  development  of  instmmentation  (as  in  all 
branches  of  mu^c  during  the  change  from  polyphonic  to  formal 
design)  that  whenever  the  texture  is  not  polyphonic  the  natural 
place  for  melody  is  on  the  suriace;  in  other  words,  when  the 
accompaniment  is  sim;^  the  tune  b  generally  on  the  top. 
Haydn,  when  he  was  not  tempted  by  the  resources  of  an  instm- 
ment  so  complete  in  itself  as  the  piancrforte,  soon  learnt  to  write 


artistically  perfect  string  quartets  in  which  the  first  vloUa,  though 
overwhdmingly  the  most  important  part,  is  neverthdecs  in 
perfect  balance  with  the  other  members  of  the  scheme,  inasmuch 
as  they  contribute  exactly  what  their  pitch  and  the  little  poly- 
phonic elaboration  admissible  by  the  style  will  enable  them  to 
give.  In  the  treatment  of  the  orchestra  volumes  might  be  written 
about  Haydn's  and  Mozart's  sense  of  fitness,  as  shown  in  Haydn's 
exp^iments  and  Mozart's  settled  methods.  Where  they  con- 
sent to  any  practical  custom  from  practical  necessity  they  also 
consent  b^nuse  it  is  artistically  right  for  them,  and  if  it  had  not 
been  artistically  right  they  would  have  soonswept  it  away.  For 
example,  it  has  often  been  said  that  the  extent  to  which  thetr 
orchestral  viola  parts  double  the  basses  is  due,  partly  to  bad 
traditions  of  Italian  opera,  and  partly  to  the  fact  that  viola 
players  were,  more  often  than  not,  simply  persons  who  had  failed 
to  play  the  violin.  This  was  in  many  cases  true,  and  it  is  equally 
true  that  Mozart  and  Haydn  often  had  no  scruple  in  following  the 
customs  of  very  bad  composers.  But,  when  we  look  at  the  many 
passages  in  which  the  violas  double  the  basses,  we  shall  do  well 
to  consider  whether  there  Is  room  In  the  harmonic  scheme  for  the 
violas  to  do  anything  else,  and  whether  the  eSect  would  not 
be  thin  without  them.  As  music  becomes  more  polyphonic  the 
inner  parts  of  the  orchestra  become  more  and  more  emancipated. 
Already  Mozart  divides  his  violas  into  two  parts  quite  as  often 
as  he  makes  them  {day  with  the  basses.  In  Beethoven's  orchestra- 
tion there  is  almost  always  room  for  an  independent  viola  part. 
There  is  not  room  for  one  togMber  with  aa  bdQ>endeDt  violon- 
cello part;  the  wonderful  use  of  muted  solo  violoncelks  in  the 
slow  movement  of  the  Pastoral  Symphony  being  a  special  eSect, 
like  the  earUer  instance  in  Haydn's  rath  Salomon  Symphony. 
Otherwise,  ^en  Beethoven  has  anything  special  for  the  violon- 
cellos to  say,  he  invariably  softens  and  deepens  their  singulariy 
incisive  cantabiie  tones  by  doubling  them  with  the  violas.  In 
the  orchestras  of  his  day  this  was  perhaps  the  only  safe  proceeding 
for  players  unaccustomed  to  such  responsibilities,  and  that  may 
have  been  one  of  Beethoven's  reasons  for  it.  But  it  is  equally 
certain  that  the  pure  violoncello  tone  in  large  masses  belongs  to 
a  distinctly  different  region  of  orchestral  effect.  Haydn's  numer- 
ous examples  of  indepeitdent  viobncello  melodies  are  almost 
all  either  marked  solo  or  written  for  such  small  orchestras  that 
they  would  be  played  as  solos. 

Similar  principles  apply  in  infinite  detail  to  the  treatment  t£ 
wind  instruments,  and  we  must  nev»  lose  sight  of  them  in 
speculating  as  to  the  reasons  why  the  genius  of  Beethoven  was 
able  to  carry  instrumentation  into  worlds  of  which  Haydn  and 
Mozart  never  dreamt,  or  why,  having  gone  so  far,  it  left  any- 
thing unexplored.  A  subject  so  vast  and  so  incapable  of  classifica- 
tion cannot  be  discussed  here,  but  its  aesthetic  principles  may  be 
illustrated  by  the  extreme  case  of  the  trumpets  and  horns,  which 
in  rtasniral  times  had  no  scale  except  that  of  the  natural  harmonic 
aeries.  This  could  be  fixed,  within  certain  limits,  at  whatever 
pitch  suited  the  composidon;  but  on  the  bom  it  could  be  oidy 
very  partially  filled  out  by  notes  of  a  muffled  quality  produced 
by  inserting  the  hand  into  the  bell  of  the  instrument,  a  device 
imposdble  on  the  trumpet.  These  tnstmments  thus  produced, 
in  Haydn's  and  Beethoven's  rimes,  a  very  remarkable  but 
closely  limited  series  of  effects,  which,  as  Sir  George  Macfarren 
pointed  out  in  the  article  "  Music  "  in  the  gth  edition  of  the 
Encydopaedia  Britannica,  gave  them  a  peculiar  character  and 
function  in  strongly  asserting  the  main  notes  of  the  key.  An 
instance  of  this  characteristic  function,  ^>ecially  remarkable 
because  the  composer  has  taken  excepdonal  measures  for  it, 
is  Beethoven's  overture  to  Fidelia,  It  is  in  E  major,  while 
Beethoven  chooses  to  use  trumpets  in  C.  The  tmly  note  which 
these  can  play  in  E  major  is  the  tonic,  to  which  they  are  accord- 
ingly confined  until  the  recapitulation  of  the  second  subject. 
This  is  une^>ectedly  placed  in  C  major,  the  remotest  key  readied 
in  the  overture,  and  one  that  had  already  appeared  in  an  impres- 
sive passage  in  the  introduction  which  foreshadows  the  reference 
in  the  first  act  to  the  hero  in  his  dungeon  ("  Der  kaum  nxhr 
lebt  und  wie  ein  Schatten  schwebt  ").  In  this  key  the  tnmipets 
blaze  out  with  an  effect  which  entirely  depeads  tqxui  l|Mir 
zoc  byTjOOgTC 


.■<tS4 


-INSIERUM'ENTAtriON 


iBSUlctedi^pattftitherto.  On.  a  sufficient  acquaintance  with,  the 
(fork  thJjwoidd, probably  have  revealed  the  essential  nature  of 
the  isatruiBeitt,  ta:a  heaier  unacqliaintied  with  technicalities, 
ottd,  revealed  it  jathei  as  a  cbaracteriatic  tliaa  as  a  limitation. 
A  Btill  moie.  reitarkBble  instance  Vfill  be  found  in  the  third 
stateroeot^tlietlMiileof  tbeAnaleoi  thepthsymphmiy;  When 
tbB  trum^«ts  t&be  it  up  they  .maJce  a  remttrbable  change  at  Its 
I  Lth  bar,  for  ad.bther  leasan  than  tjiat  one  of  the  notes,  tbougb 
ptfectly  nitbin  thjeii  scale,  and,  indeed,  already  produced  by 
tiieta  ftiitlte'very^ame  bar,  is  so <hamtoni«id  as- to  suggest  the 
'  f reedomt  .of  aii  instrunjeiit  .with  a  complete  tealoi^  This  passa^ 
tbOwa  that  if  Beetboven  had  had  the  modem  trumpet  at  hie 
disposal,  wl^e  be  would  oo  doubt  freely  have  used  its 
leSOurceS,  he  would  nevertheless  have  maint^ed  its  character 
as  am  instrUmwt  founded  on  the  natural  scale,  and  would 
bave  a^eed  witit  Brahms  that  the  nobility  and  purity  of 
its -tone  depends  upon  its  faithful  adherence,  at  least  .within 
symphunic  limits,  to  types  of  melody  Suggestive  of  that 
scale.' 

This  brings  Us  to  tb£  latest  radical  change  effected  in  instru- 
mentation, the  change  inxaiL  sytnph(»ic  to  dramatic  principles. 
It  will  be  cMivenient  to  take  one  supreme  composer  as  the 
artist  who  has  deaJt  so  consiatently  with  the  essentials  of  the 
new  style  that  he  may  be  conveniently  regarded  as  its  creator. 
Even  with  this  limitation  the  subject  is  too  vast  for  us  to  enter 
into  details. 

Ztranatic  In^ltttnaitaHon.— These  is  hardly  one  of  Wagner's 
orchestral  innovati(»is  which  is  not  inseparably  connected  with 
his  ad^tation  of  music  to  the  requirements  of  drama;  and 
modem  conductors,  iii  treating  Wagner's  orchestration,  as  the 
nocmal  standard  by  which  all  previous  and  contemporary 
music  must  be  judged,  are  doing  thdr  best  to  f<Mmd  a  tradition 
which'  in  another  fifty  years  will  be  exploded  as  thoroughly  as 
thje  tradition  of  ayo^ihonic  additional  accompaniments  is  now 
exploded  In  the  petjomtances  of  Bach  and  Handel.  The  main 
difference  between  symphonic  and  modem  dramatic  orchestration 
depends  on  this:  that  in  a  symphony  any  important  incident 
will  probably  be .  heard  again  within  five  minutes,  in  every 
orcumstance  of  formal-  symmetry  and  pcepaTation  that  can 
attract  the  bttention.  This  being  so,  it  is  absurd  in  a  syni^diony 
to  use  only  such  orchestral  colours  as  wodld  be  iit-for  dramatic 
momeitts  vdiich  are  Oat  likely  to  recur  for  an  hour  or  two,  if  they 
recur  at  ail.  Such  a  passage  as  beis  5  to  8  in  the  first  movement 
of  Beethoven's  8th  symphony  is  as  unintelligible  from  the 
potntofvifew  of  Wagnerian  opera  as  the  opening  of  the  .RArittgoW 
is  uDintelhgiUe  fiomithe' point  of  yiewof  symphony.  But  both 
are' epiite  righL  .  Tliemodern  Wagneri^  conductor  is. apt  to 
cbmfiauithat  Beethoven,  dn  his  four-bar  phrase,  droWns  a  melody 
itvhich.  lies'iit  the  weakest  register-of  the  ckhoet:  by  a  crowd  of 
aupecduiluB  I  notes  io  oboes,  lx)m&  ahd  Sutbs.  The  con^lainer 
entirety -overlooks  theiact  that  this  fg  the  kind  of  music  in  which 
Buchs  phrase  will  certaiilty  be  heard  again  before  we  bave  time  t9 
foTgtt'it^  and  as  a  matter  of  fact  the  strings  promptly  repeat  it 
fertittimo  in  a  position  Which  tKHtbing  can  overpower.  A  crowd  of 
fnatruments.  that  seemed  «t  first  to  overwhelm  it  in  sympathetic 
cotnmtets  is  perfectly  dramatic  and  approprifttcon  the  symphonic 
■xel£.  On  the  operatic  scale  established  by  Wagner  such  detail  is! 
dmply  lost.  Far  greater  fwlyphonic  detail  of  another 'kind  .is 
no  doubt  possible,  but  it  re<^ires  far  longer  time  lor  its  expression. 
It  canncft  change  so  rapidly::  lb  engages  the  «hr  more  exclusively, 
Add  therefore  it  needs  an  accuracy  and  an  elaboration  of  pta*- , 
phem alia  quite  iicelevant  to  symphcmic  art.  The  accuracy  and 
thb  parapternalia  are.  equaUy  exemplified  in  all  Wagner's 
luUitions  and  alt'trations  of  the  classical  orchestral  scheme, 
-for-  these  -ail  consist  in  .comfdeting  the  families  of  instruments. 
BO  bhot  dach  tBnbre  can  be  presented  pure  in  complete  harmony. 
Bat  Ibe ^p^atness  of.  Wagner  is  shown  in  the  fact  that  with 
-all  tbe  eSect  his  additions  have  in  revolutionising  the  resources 
-of  orchestration  I  he  nevet'  regards  his  no-velties  as  substitutes 
for  the  naturdl  principled  of  instrumental  etTect.  His  brass 
-  hiotnunients  have'  lost i  nothing  of  their  ancient  nobility.  In 
his  gigantic  designs  it  inevitably  hi^pens  that  instrumental' 


ctsources  are  strained  to  their  utiooBt,,  and  there  Is,  pCfbefM, 
hardly  anything  which  the  makers  and  players  oi-  instruments 
can  be  trained  to  do  which  is  too  remote  to  be  demanded  by 
some  extreme  dramatic  necessity  in  Wagner's  scheme.  But  it 
is  always  some  such  extreme  necessity .  that  demands  it,  and 
never  on  appetite  too  jaded  &»  natural  resources.  The  crudal 
example  of  this  is  what  Richard  StrauSs  has  ingeniously  called 
the  "al  fresco"  treatment  of  instruments .  in  large  OR±estral 
masses  (Berlioz-Strauss,  Inslrumeniationsiehr;  edition  Peters). 
Experience  shows  that  in  the  modem  orchestra  there  is  safety  in 
numbers,  and  that  passages  may  with  impunity  be  written  for 
thirty-two  violins  which  no  single  player  c|in  execute  clearly. 
Whether  this  justifies  .Wagner's  auccAsors  and  imitators  in 
showing  a  constant  preference  for  passages  of  which  not  even 
the  general  outline  is  practicable;  whether  it  justifies  a  state 
of  things  in  which  the  nonoal  conqiass  of  every  instrument 
in  an  advanced  20th-century  score  would  appear  to  be  about 
a  fifth,  higher  than  any  player  of  that  instrument  will  admit; 
whether  it  proves  that  it  is  artistically  desirable  that  when  there 
are  eight  horns  in  the  orchestra  their  material  should  be  indistin- 
guishable from  pianoforte  writing,  and  that,  in  short,  the  part  of 
every  instrument  should  look  exsctly  like  the  part  of  every 
other — such  questions  are  for  posterity  to  decide.  At  present 
we  can  only  be  certain  that  the  criterion  according  to  which 
Brahms,  being  a  symphonic  writer,  has  no  mastery  of  orchestra- 
tion whatever,  is  not  a  criterion  compatible  with  any  sense  of 
symphonic  style.  It  is  therefore  not  a  criterion  which  can  do 
justice  to  the  prindplea  of  Wagner's  non-«ymplwiiic  art,  for  its 
appreciation  thereof  is  inevitably  one-sided.  Least  cd  all  can 
it  conduce  to  the  formation  of  sound  critical  standards  for  the 
new  instrumentation  which  is  now  in  process  of  devdopinant 
for  the  future  forms  of  instrumental  innsic.  'Qiese,  we. cannot 
doubt,  will  be  as  [wofouudly  influenced  by  Wagnei  as  the 
soiLata  style  was  influenced  by  Gluck. 

Finally  it  must  be  remembered  that  musical  «t^faony  aitd 
emotional  eSect  are  inseparable  from  oonsiderations  of  harmony 
and  polyphony.  Thnbre  itself  is,  as  Helmholtz  showsi  a  kind  of 
harmony  felt  but  not  heard.  Not  even  the  imagination  and 
skill  of  fieihos  could  galvanize  into  permanent  artistic  life  an 
instrumentation  based  exclusively  upon  Instruments,  however 
suggestive  bis  wonderful  ordiestral  eSects  may  have  been  to 
contemporary  and  later  artists,  wbo  niaJize  that  artistic.eSects 
must  proceed  from  artistic  causes,  .    .  -  '- 

Ckamber-muaii: — The  instnunentation  of  solo  combinations 
is  one  of  the  largest  and  toost  detailed  subjects  in  tbe  art  of 
music.  Something  has  been  said  above  asto  its  eather  aspects 
in  the  time  of  Haydn.  B^ue  thoA  time  it- Iras'  based  ex- 
clusively on  the  use  of  tbe  harpstchdrd  either  jb  a-means  <tf 
supporting  the  other  iDstritmefitsoi'  asislso  oontributing  prind^al 
parts  to  the  dunbinatibn.  Thus  there  wcse  ni><  atring-qnartets 
before  Haydn— ^  least  none  that  cao  be-  distlnguirfied-  from 
symphonies  for  string-band.     ■•--', 

Richard  StntusG,  in  his  edition  of  BeTliat's  works  oa  In^it- 
menialKni  pEiradovcaUy  characterizes  'the  dajssioal  eicJnestral 
style  as  that  whidi  was  derived  from  chamber-music.  Now  it 
is  true  tbat  in  Haydn's  early  days  orcbestraB  were  dmaH  and 
ge&ecaUy  private^  ajod  that  tt^  styles  of  orchestiiial  and  chamber- 
music  were  sot  distinnt;  but  surely  nothing  is  cleaibr  than  that 
the  whole  history  ai  the  rise-  of  classical  cbamber-xotiaic  lies  in 
its  rapid  dlfierentiatioii  from  the  coarse-grained  orchestral 
style  with  which  it  began.  Orchestral  wmd-parts  have  been 
discovered  belonging  to  Haydn's  string-qimrtet  Op.  r,No.  5;  his 
quartet  inD  minor,  Op,  9,  No. +,  is  already  in  a  style  wWcknot  even 
the  most  casual  listener  could  mistake  for  aaythang  orchestral. 
On  this  differentiati(m  fA  styles  rests  the.  whole  aesthetics  of 
cbamber-musbc;  but  the  subject  is  very  snbtie,  and  there  is 
much,  as  (or  example  in  Schubert's  quartdts  and  his  C  maior 
quintet,  that  is  inspired  by  orchestral  ideas  without  in  the  least 
vitiating  the  chamber-music  style;  thon^,  jiidgtd  by  its  aiq>eBr- 
Bnce  On  paper,  it  seems  as  unorthodoit  as  the  Dotorionsly 
orchestral  beginnings  of  Mendelssfdrn's  quartet  in  D  and  quintet 
in  B!'.    The  beginning  <rf  Itfendelssohn's  F  minor  quartet  is, 
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apin,  Ik  ctse  uauaMy,  but  perhaps  wroogly,  condemned  for  its 
OTchestial  appearance  on  paper.  Such  maitera  canoot  be  decuied 
oS-hand  by  the  mere  fact  that  tremolos  are  characteristic  of 
<itcl)estias:  the  question  is  whether  in  individual  cases  they 
have  not  a  spedal  character  when  played  by  single  players. 
Where  thb  is  so  there  need  be  no  confusion  of  style;  but  the 
dajiger  of  .such  confusion  is  great,  and  with  the  rise  of  modem 
dramatic  instrumentation  it  may  be  doubted  whether  there  are 
any  staodaids  of  criticism  in  current  use  for  chamber-music  of 
other  than  the  sonata  style.  The  development  of  pianoforte 
technique  since  Beethoven  has  been  in  some  Ways  even  more 
revolutionizing  than  that  of  the  brass  instruments;  and  piano- 
forte' instrumentation,  both  in  solo  and  in  chamber-niusic,  is  a 
study  for  a  lifetjme. 

Orchestral  Schemes  Typicai  of  IHffertnt  Ptriods. 

I.  i6lh  Century. — 'We,  vrith  our  stereotyped  modern  notions  of  the 
grouping  of.  voices,  may  get  some  idea  of  the  freodoni  of  the  l6th- 
centuiy  composers'  imagination  by  noting  that  the  four-part  move- 
ments for  semi-chorus  or  solo  voices  in  Palcstrina's  Masses  present 
us  with  no  fewer  than  Seventeen  different  combinations  of, voices, 
aod  that  of  these  the  familiar  eroup  of  soprano,  alto,  tenor  and  base 
is  apt  tlie  tnoat  common,  though  it  is  invanabb  aa  that  used  for  entire 
fourrpart  .Masses,  In  three-part  movements  Palcstrina  presents  us 
with  twejve  combinations  of  voices.  In  his  five-part  Masses  and 
single  fnovements  we  find  eight  combinations,  and  his  sk-part 
Masses  snd  ungte  movements  show  eleven.  And  when  he  writes  in 
«ight  parts  for  a  double  chorus  the  two  groups  are  seldom  identical. 

a,  jSlh  Century. — 17th-century  instrumentation  may  be  neglected 
here  as  having  begun  in  chaos  and  ended  in  the  schemes  of 
the  18th-century  decorative  instrumentation.  The  following  is 
Bach's  fnlleet  orchestra:  the  string-band,  consisting  (as  at  the 
present  day)  of  violine  in  two  parts,  vidas,  violoncellos,  doubled 
(where  the  contrary  is  not  indicated)  by  double  basses;  thp  wind 
instruments  (generally  one  to  each  part,  as  the  string-band  was  never 
lai^e) — 2  Hutes,  2  or  3  oboes,  or  oboe  d'  amore  (a  lower-pitched  and 
gentler  type),  iot/Ie  or  oboe  da  caccia  (some  kind  of  alto  ofifoe  corre- 
sponding to  the  cor  anglais),  bassoon,  generally  doubling  the  string 
basses,  2  horns,  with  parts  needing  much  greater  practice  in  high 
notes  than  is  customary  to-day,  3  (occasionauy  4)  trumpets,  of  which 
at  least  the  first  2  were  played  by  players  espeeiaJly  trained  to 
produce  much  higher  notes  than  are  compatible  with  the  power  to 
produce  the  lower  notes  (the  high  players  were  called  Clarin-BlHier; 
and  the  others  Principai-Sldser) ;  a  pair  of  kettle-drums,  tuned  to 
the  tonic  and  dominant  of  the  piece. 

Handel's  orchestra  is  less  detailed.  He  does  not  seem  to  have 
found  any  English  trumpeters  capable  of  playing  as  high  parts  as 
those  of  the  German  Ciann-Bldser,  and  his  plan  seems  generally  to  get 
as  many  oboes  and  bassoons  as  could  be  procured  to  double  the  top 
and  bottom  of  his  strine-banii.  But  his  definite  orchestra!  effects  in 
certain  places  (e.g.  "  He  led  them  forth  like  sheep,"  in  Israel  in 
Egypt,  and  the  muMC  of  the  Wilck  of  Endor,  and  the  appearance  of 
Seimifil'a  spirit  in  Simi)  are  as  modem  as  duck's, 

3.  Symphonic  Orchestralion.-^M.oia.tt'B  full  symphraiic  scheme 
requires  the  string-band,  I  flute  (rarely  2),  3  oboes,  2  clarinets  (when- 
ever he  could  obtain  them,  he  bein^  the  first  composer  who  realty 
appreciated  them,  instead  of  r^arding  them  either  as  cheap  substi- 
tutes for  the  ciifino  or  high  trumpet  ofBach,  or,  like  Gluck and,  with 
rare  afid  late  exceptions,  Ilaydn,  as  merely  adding  to  the  force  of 
tutti  pasaages).  Further,  2  hiK'iis,  3  bassoons,  2  trumpets  and  a  pair 
of  kettle-<|rums.         ■    v      , 

Mozart  imports  from  church  music  3  trombones  for  special 
passages  in  his  operas. 

Beethoven  almost  always  has  2  Antes,  and  invariably  2 
claririetB.  In  his  gth  aymi^uxiy  he  introduced  3  trombones 
and  extended  both  the  upper  and  lower  extremes  of  the  wind- 
band  by  a  piccolo  and  a  double  bassoon.-  "  Turkish  music," 
i.e.  the  Dig  drum,  cymbals  and  triangle,  was  used  by  Haydn  in  his 
MUilary  SympHcmy,  and  Mozart  In  bis  Entfukmng,  for  reasons  of 
"k>cal'eoLonF";  h  appears  as  an  extreme  means  of  dimax  in  the 
finale  of  Beethoven's  gth  symphony. 

4.  Wagner's  Or,ckes(ra:  Trislati  und  Isolde. — (Families  of  instru- 
ments are  connected  by  a  brace.) 

Strings:  as  usual,  but  subject  to  minutely  complex  grouping. 
3  Bute*  (3rd  to  play  piooJo  when  required). 

ir  anglais. 


j  2  clarinets. 
)  I  boss  clarinet. 

.4  horna.  (The  mechanical  improvemetits  by  which  horns  and 
trumpets  acquired  a  complete  scale  have  revolutionized  the 
nature  of  those  instruments;  and  Wacner's  orchestration, 
more  than  that  of  any  other  composer,  has  profited  by  this. 
Yet,  in  the  prefaoe  to  the  score  Wagner  speafcB  very  strongly 
of  the  loss  of  the  original  character  of  the  horn  in  the  hands  of 


ordinary  players;  and  goes  so  far  as  to  say  that, if  experience 

had  not  shown  that  they  could  be  trained  to  play  nearly  as 
smoothly  as  the  classical  players,  he  would  have  renounced  all 
the  advantages  of  the  new  mechanism.) 
3  trumpets. 

2  or,  for  safety  in  tuning,  3  kettle-drums. 
Triangle  and  cymbals. 

I  harp  (multiplied  quanl.  St^f.). 
In  Der  Ring  des  Nibdungen  Wagner  specifies  the  proportions  of  the 
string-band  as  16  first  and  16  second  violins,  12  violas,  12  violon- 
cellos, 8  double  basses.    The  rest  of  the  orchestra  consists  of — 

Piccolo  and  3  flutes, 

!3  oboes  and  cor  anglais,  or  4tb  oboe. 
3  bassoons,  or  3  and  contra-fagotto. 

3  clarinets  and  I  bass  clarinet. 

8  horns,  4  pf  whom  are  also  required  to  play  4  specially  con- 
structed tenor  and  bass  tubas. 

1  ordinary  (double-bass)  tuba. 

i3  trumpets.  ^  .... 

I  bass  trumpet.  (A  project  of  Wagner's  which  instrument- 
makers  found  impracticable,  so  that  Wagner  had  to  con- 
tent himself  with  a  Idnd  of  valve  trombone  shaped  like  a 
trumpet.)  ' 

3  trombones  and  i  double-bass  trombone. 

2  pairs  of  kettle-drums. , 
TTrianglc. 

J  Cymbals.  ■  ■'- 

j  Big  drum. 

6  harps. 

5.  Chamber-music. — Bach's  and  his  contemporaries'  combinations 
with  the  harpsichord  show  the  natural  fondness,  in  his  day,  for 
instruments  of  a  t6ne  too  gentle  for  prominent  use  in  large  rooms, 
or  indeed  for  survival  in  modern  times.  Thus  there  was  ^uite  as 
much  important  solo  music  for  the  flute  as  foe  the  violui;  and 
almost  more  music  for  the  viola  da  gamba  than  for  the  violoncdlo. 
A  frequent  combination  was  flute,  violin  and  harpsichord  (very 
probably  with  a  violoncello  doubling  the  bass),  and  in  more  than  one 
case  the  violin  was  partly  tuned  lower  to  soften  its  tone. 

Classical  and  modem  chamber-music  ia  the  sonata  style  consists 
mainly  of  string-quartets  for  2  violins,  viola  and  violoncello; 
string-trios  (rare,  because  very  difficult  to  write  sonorously);  piano- 
forte-trios (jaanoforte,  violin  and  violoncdlo);  pianoforte-quartets 
(pianoforte  with  string-trio);  pianoforte-quintets  (pianoforte  with 
string-quartet);  string-quintets  (with  2  violas,  very  rarely  with 
2  violoncellos),  and  (in  two  important  cases  by  Brahms)  string- 
sextets.  Larger  combinations,  being  semi-orchestral,  espcciairy 
where  the  double-bass  and  wind  instruments  are  used,  lend  them- 
selves to  a  somewhat  lighter  style;  thus  Beethoven's  septet  and 
Schubert's  octet  are  both  in  the  nature  of  a  very  targe  serenade. 

Wind  instruments  produce  very  special  effects  in  chamber-music, 
and  need  an  exceedingly  adroit  technique  on  the  part  of  the  composer. 
Magnificent  examples  are  Moiart's  trio  for  pianoforte,  clarinet  and 
viola,  his  Quintet  for  pianoforte,  oboe,  clarinet,  horn  and  bassoon 
(inutated  by  Beethoven),  his  quintet  for  clarinet  and  strings, 
Brahms's  clarinet-quintet  for  the  same  combination,  and  his  trio  for 
pianoforte,  violin  and  horn.  (D.  F.  T.) 

INSTRUMENT  OF  QOVGRNHraiT.  the  name  given  to  the 

decree,  or  written  coostitution,  under  which  Oliver  Cromwell 
as  "lord  protector  of  the  commonwealth"  governed  En^nd, 
Scotland  and  Ireland  from  Docember  ifisj.toMsy  1637, 

The  Long  Parliament  was  expelled  in  April  t^Rs  and  the 
council  of  state  dissolved;  the  Little,  or  Kominatcd,  poiliaaent 
which  followed  ended  Its  eKisteoce  by  abdicatioa;  and  Cromwell, 
ofBcially  lord  general  of  the  army,  with  a. new  council  of  state, 
remained  the  only  recogni^d  authority  in  the  couol^ry.  It  was 
in  these  drcumstancea  that  the  Lostnunenti  of  Govenratent, 
drawn  up  by  some  officers  in.  the  aimy,  pionunent  among  whom 
was  John  Lambert,  was  brought  forward.  The  document 
appears  to  have  been  under  consideration  mnce  the  middle  of 
October  1653,  but  Ludlow  says  it  was  "mti  claodestine  manner 
earned  on  and  huddled  up  by  two  or  three  peisons,"  a  lemark 
pn^bly  very  near  the  truth.  The  nominated  parliament 
abdicated  on  the  lath  of  December  1653,  and  aftef  certain 
emendations  the  Instrtunent  was  accqiteQ  by  CKHnweli  oii  the 
i6th.  Counting  of  forty-two  articles,  the  Instrument  placed 
the  legislative  power  in  the  bands  oi  "  one  person,  and  the  people 
assembled  in  parliament";  the  executive  povrer  was  left  to 
the  lord  protector,  whose  office  was  to  be  elective  and  not 
hereditary,  and  a  coundl  of  state  nombering  from  thirteen  to 
twenty-one  membeis.  The  cooiu^on  were  appointed  Gch  |ife; 
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fifteen  were  named  in  the  Instrument  itself;  and  Cromwell 
,flnd  the  council  were  empowered  to  add  six.  To  til  vacancies 
parliament  must  name  six  persons,  of  whom  the  council  would 
select  two,  the  choice  between  these  two  being  left  to  the  pro- 
tector. A  parliament  was  to  meet  on  the  3rd  of  September  r654, 
and  until  that  date  the  protector  with  the  consent  of  the  council 
could  make  ordinances  which  would  have  the  force  of  laws. 
After  the  meeting  of  parliament,  however,  he  had  no  power  of 
legislation,  nor  had  he  any  veto  upon  its  acts,  the  utmost  he 
could  do  being  to  delay  new  legislation  for  twenty  days.  A  new 
parliament  must  be  called  "once  in  every  third  year,"  elaborate 
arrangements  being  made  to  prevent  any  failure  in  this  respect, 
and  for  five  months  it  could  not  be  dissolved  save  with  its  own 
consent.  The  parliament,  composed  of  a  single  chamber,  was  to 
consist  of  460  members — 400  for  England  and  Wales,  and  30 
each  for  Scotland  and  Ireland — and  the  representative  system 
was  entirely  remodelled,  growing  towns  sending  members  for  the 
first  time,  and  many  small  boroughs  being  disfranchised.  A 
large  majority  of  the  English  members,  365  out  of  400,  were 
to  be  elected  by  the  counties,  where  voters  must  possess  land 
or  personal  property  of  the  value  of  £aoo,  while  in  the  boroughs 
the  franchise  remained  unaltered.  In  Scotland  and  Ireland  the 
arrangement  of  the  representation  was  left  to  the  protector  and 
the  council.  Roman  Catholics  and  all  concerned  in  the  Irish 
rebellion  were  permanently  disfranchised  and  declared  incapable 
of  sitting  in  parliament,  and  those  who  bad  taken  part  in  the 
war  against  the  parliament  were  condemned  to  a  similar  dis- 
ability during  the  first  four  parliaments.  The  protector  was 
empowered  to  taise  a  revenue  of  £300,000  in  addition  to  a  sum 
sufficient  to  maintain  the  navy  and  an  army  of  30,000  men,  and 
religious  liberty"  was  granted  "  provided  this  liberty  be  not 
extended  to  Popery  or  Prelacy."  The  chief  officers  of  state  were 
to  be  chosen  with  the  consent  of  parliament,  and  a  parliament 
must  be  summoned  at  once  in  case  of  war.  The  practical  eSect 
of  the  Instrument  was  to  entrust  the  government  of  the  three 
countries  to  the  parliament  for  hve  months  out  of  every  three 
years,  and  to  the  protector  and  the  council  for  the  remainder  of 
the  time.  Although  the  Instrument  bristled  with  possibilities 
of  difference  between  parliament  and  protector,  "it  is  impossible," 
as  Gardiner  says,  "  not  to  be  struck  with  the  abihty  of  its 
framers." 

Having  issued  many  ordinances  and  governed  in  accordance 
with  the  terms  of  the  Instrument,  Cromwell  duly  met  parliament 
on  the  3rd  of  September,  and  on  the  following  day  he  urged  the 
members  to  gtveit  the  forceofaparliamentary  enactment.  Many 
representatives  objected  to  the  provision  placing  the  supreme 
power  in  the  hands  of  a  single  person  and  of  parliament,  a  dis- 
cussion which  was  futile,  as  clause  KII.  of  the  Instrument 
declared  that  "  the  persons  elected  shall  not  have  power  to  alter 
the  government  as  it  is  hereby  settled  in  one  single  person  and  a 
parliament."  The  proceedings  were  soon  stopped  by  Cromwell, 
who  on  the  lath  of  September  explained  that  there  was  a  difier- 
ence  between  "  fundamentals  "  which  they  might  not,  and 
"  circumstantials  "  which  they  might,  alter.  He  concluded  by 
stating  that  they  would  be  excluded  unless  they  subscribed  a 
recognition  to  be  true  to  the  protector  and  .the  'commonwealth, 
and  to  respect  the  terms  of  clause  XII.  Over  three  hundred 
members  took  the  required  step;  hut  they  proceeded  to  alter 
the  Instrument  in  other  ways,  and  over  the  question  of  the 
control  of  the  army  they  were  soon  in  sharp  conflict  with  the 
protector.  At  length,  on  the  sand  of  January  r655,  Cromwell, 
counting  twenty  weeks  as  five  months,  dissolved  parliament. 

Regarding  the  Instrument  as  still  in  force  the  protector  sought 
for  a  time  to  rule  in  accordance  with  its  provisions;  but  new 
difficultiesandgrowingdiscontent  forced  him  to  govern  inamore 
arbitrary  fashion.  However,  in  July  1656  he  issued  writs  for 
a  second  parliament  which  met  in  the  following  September. 
Many  members,  men  of  advanced  views,  were  excluded  by  the 
council  of  state,  acting  on  the  strength  of  clause  X\TI.,  which 
declared  that  those  elected  must  be  "  persons  of  known  integrity, 
fearing  God,  and  of  good  conversation."  The  remainder  dis- 
cussed the  question  of  the  future  government  of  the  country. 


and  in  May  i6s7  Cromwell  assented  to  the  Humble  Petition  and 
Advice,  which  supplanted  the  Instrument  of  Government. 
Gardiner  says  the  Instrument  was  "  the  first  of  hundreds  of 
written  constitutions  which  have  since  spread  over  the  world, 
of  which  the  American  is  the  most  conspicuous  example,  in  which 
a  barrier  is  set  up  against  the  entire  predominance  of  any  one 
set  of  official  persons,  by  attributing  strictly  limited  functions 

The  text  of  the  Instrument  is  printed  in  S.  R.  Gardiner's  CmsU- 

tuUonal Documents oj tkt  PiiritaK Resolution  (Oxford,  1899).  SeeaJso 
S.  R.  Gardiner,  History  0}  the  CommonveaUk  and  Protectorate,  vcds.  ii. 


INSUBRES  l^aon&fMS,  Ivaovfipot),  a  Celtic  people  of  upper 
Italy,  the  most  powerful  in  Gallia  Transpadana,  inhabiting  the 
country  between  the  Adda,  the  Ticinus  and  the  Alps.  According 
to  Livy  (v.  34)  they  appear  to  have  been  a  branch  of  the  Aedui 
in  Gallia  Transalpina,  though  others  assume  that  they  were 
Umbrians,  a  view  to  some  extent  supported  by  the  form 
l3-ombr-«s.  Livy  states  that  Bellovesus  and  his  Gauls,  havmg 
crossed  the  Alps  and  defeated  the  Etruscans  near  the  Ticinus, 
found  themselves  in  the  territory  of\he  Insubres  (also  the  name 
of  a  pagus  of  the  Aedui).  Here  they  built  a  city  and  called  it 
Mediolanum  (Milan),  after  the  name  of  a  village  in  their  home 
in  Gallia  Transalpina.  The  name  Insubres  thus  appears  applied 
to  the  inhabitants  (i)  of  the  Aeduan  pagus,  (s)  of  the  territory 
in  Gallia  Transpadanaoccupied  by  Bellovesus,  (3)  to  the  founders 
of  Mediolanum,  From  223  to  ig5  B.C.  the  Insubres  were 
frequently  at  war  with  the  Romans.  In  asi  they  were  de- 
feated at  Clastidium  by  M.  Claudius  Marcellus,  who  gained 
the  spolia  opima  by  slaying  with  hb  own  hand  their  king 
Viridomarus  (Virdumarus),  and  in  194  they  were  finally  sub- 
dued by  L.  Valerius  Flaccus. 


INSURAIfCB ,  a  term  meaning  generally  "  making  oneself  safe 

against "  something,  but  specially  used  in  connexion  with 
making  financial  provision  against  certain  risks  in  the  business 
of  life.  The  terms  Assurance  and  Insurance  are  in  ordinary 
usage  synonymous,  but  in  the  profession  "  assurance  "  is  con- 
fined to  the  "  life  "  business,  and  "  insurance  "  to  fire,  marine 
and  other  miscellaneous  risks.  Assurance  was  the  earlier  term, 
and  was  used  of  all  forms  of  insurance  indiscriminately  till  the 
end  of  the  i6th  century.  Insurance — in  its  earlier  form,  "  ensur- 
ance  " — was  first  applied  to  fire  risks  (see  note  s.v.  "  Insurance  " 
in  the  New  English  Dictionary). 

I.    GeNBKAL    HtSTOKV 

During  the  tatter  half  of  the  19th  century  the  practice  of  insur- 
ance extended  with  unprecedented  rapidity,  partly  in  novel 
forms.  While  its  several  branches,  such  as  life  insurance, 
casualty  insurance  and  others,  have  each  had  an  independent 
and  characteristic  development,  all  these  together  form  an 
institution  peculiar  to  the  modem  world,  the  origin  and  growth 
of  which  attest  a  remarkable  change  in  men's  ideas  and  habits 
of  thought. 

The  simplest  and  most  general  conception  of  insurance  is  a 
provision  made  by  a  group  of  persons,  each  singly  in  danger 
of  some  loss,  the  incidence  of  which  cannot  be  foreseen,  that 
when  such  loss  shall  occur  to  any  of  them  it  shall  be  distributed 
over  the  whole  group.  Its  essential  elements,  therefore,  are 
foresight  and  co-operation;  the  former  the  special  distinction 
of  civilized  man,  the  latter  the  means  of  sodat  progress.  But 
foresight  is  possible  only  in  tbe  degree  in  which  the  consequences 
of  conduct  are  assured,  i.e.  it  depends  on  an  ascertained  regularity 
in  the  forces  of  nature  and  the  order  of  society.  To  the  savage, 
life  is  a  lottery.  In  hunting,  rapine  and  war,  all  his  interesls 
are  put  at  hazard.  Hie  hopes  and  fears  of  the  gambler  domiDate 
his  impulses.  As  nature  b  studied  and  subdued,  and  as  society 
is  developed,  the  element  of  chance  is  slowly  eliminated  from 
life.  In  a  progressive  society,  education,  science,  invention, 
tbe  arts  of  production,  with  regular  govemment«nd  dvil  ordp, 
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Steadily  work  together  to  narrow  the  realm  ot  chance  and  extend 
that  of  foresi^t.  But  there  Temain  certain  events  which  may 
disturb  all  anticipations,  and  in  spite  of  any  man's  best  wisdom 
and  effort  may  deprive  faim  of  the  fruits  of  his  labour.  These 
are  mainly  of  two  classes:  (i)  damage  to  property  by  the  great 
forces  of  nature,  such  aa  lightning  and  bail,  by  the  perils  of  the 
sea  and  by  fire;  (2)  premature  death.  A  useful  life  has  an 
economical  value.  But  no  skill  can  make  certain  its  continuance 
to  its  Donnal  close.  In  the  reasonable  expectation  that  it  will 
last  until  a  competence  is  gained  or  the  family  ceases  to  be 
dependent,  young  men  many;  but  some  wiU  die  too  soon,  and 
in  the  aggregate  multitudes  are  left  destitute.  Both  classes 
of  loss  are  alike,  in  that  they  fail  on  individuals  in  the  mass  who 
are  not  known  befoieband  nor  selected  by  any  traceable  law. 
But  the  Buffereis  are  ruined,  while  the  same  pecuniaiy  loss,  if 
distributed  over  the  whole  number,  would  be  little  felt.  Wherever 
the  sense  of  community  has  existed  thb  has  been  discerned, 
and  some  eSoit  made  to  act  upon  it.  Thus  in  feudal  Europe 
it  was  customary  for  the  houses  of  vassals  to  be  Testored  after 
fire  at  the  cost  of  the  estate.  In  England  in  the  17th  century 
the  government  practised  a  method  of  relief  after  accidental 
fires.  When  such  a  loss  was  proved  to  the  king  in  council,  the 
chancellor  sent  a  king's  brief  to  churches,  sheriffs  and  justices, 
aslcing  oontributions,  and  trustees  for  the  sufEerers  administered 
the  funds  collected.  But  under  the  last  two  Stuarts  gross  frauds 
resulted,  and  the  system  fdl  into  disrepute  and  disuse.  At  best, 
the  voluntary  relief  provided  by  diarity  after  losses  are  incurred 
is  but  sporadic  and  irregular.  Insurance  begins  when  the 
liability  to  loss  is  recognized  as  cranmon,  and  proviaon  is  made 
beforehand  to  meet  it  from  a  commoa  fund.  The  efficient 
organization  of  communities  or  groups  for  this  purpose  is  an 
essentially  modem  achievement  of  social  science.  But  the 
history  ot  the  conception  in  its  formative  stages  is  extremely 
obscure. 

Its  first  appearance  in  business  life  is  often  sought  in  the  marine 
loans  of  the  andent  Greeks,  fully  dq^cribed  by  Demosthenes. 
Money  was  advanced  on  a  ship  or  cargo,  to  be  repaid  with  large 
interest  if  the  voyage  prosper,  but  not  repaid  at  all  if  the  ship  be 
lost,  the  rate  of  interest  being  made  high  enough  to  pay  not  only 
for  the  use  of  the  capital,  but  for  the  risk  of  losing  it.  Loans  of 
this  character  have  ever  since  been  common  in  maritime  lands, 
under  the  name  of  bottomry  and  respondentia  bonds.  (See 
below,  Marine  Insurance.)  But  the  direct  insurance  of  sea- 
risks  for  a  premium  paid  independently  of  loans  began,  as  far 
as  is  known,  in  Belgium  about  a.d.  1300.  During  the  next 
century  the  risks  of  insurance  for  the  usual  voyages  between 
London  and  European  ports  were  carefully  considered,  and 
customary  rates  i>ecame  established.  In  his  address  in  opening 
Elizabeth's  first  parliament  in  1559,  Sir  Nicholas  Bacon  said, 
"Doth  not  the  wise  merchant  in  every  adventure  of  danger 
give  part  to  have  the  rest  assured  ?"  In  1601  parliament 
created  a  commission  to  decide  disputes  under  contracts  for 
marine  insurance,  and  the  preamble  of  the  act  (43  Eliz.  ch.  13) 
expresses  the  best  thought  of  the  British  mind  in  that  day  upon 
the  subject.  Thus  the  business  of  marine  insurance  was  intelli- 
gently and  wisely  practised  three  centuries  ago.  But  the  under- 
writers were  private  persons,  acting  independently,  so  that  the 
insured  lacked  the  benefit  of  large  aggregations  of  capital  to  make 
his  contract  safe;  while  the  insurer,  who  took  one  or  a  few  risks, 
was  without  the  security  of  large  averages  and  might  be  crushed 
by  an  exceptional  loss.  A  partial  remedy  was  gradually  reached 
in  London.  Men  who  had  capital  to  employ  in  this  hazardous 
business  used  to  meet  at  fixed  hours  when  shipowners  and 
merchants  could  negotiate  with  them.  The  hig^ing  of  the  open 
market,  in  view  of  all  the  circumstances  of  each  risk — as  the 
character  and  condition  of  the  ship,  its  crew  and  cargo,  the  length 
and  route  of  the  voyage,  the  season,  the  current  rate  of  interest 
and  pTofits-~~determined  the  rate  of  premium;  and  when  this 
obtained  general  assent,  the  written  agreement  was  signed  by 
each  underwriter  for  that  part  of  the  risk  which  he  assumed. 
Towards  the  end  of  the  r7th  century  these  meetings  were  held 
in  Lloyd's  co£Eee-house,  and  their  simple  practice  gradually 


grew  into  the  complete  and  complicated  syst^a  of  marine 
insurance  now  general.  The  underwriters  together  evolved 
rules  and  improved  methods,  bnt  condnued  ior  generations 
to  insure  severally,  without  corporate  powers  or  common 
responsibility,  so  that  the  name  Lloyd's  became  throughout  the 
commercial  worid  the  symbol  of  marine  insurance.  More  re- 
cently the  name  has  been  adopted  in  the  United  States  by  assoda- 
Uons  of  private  or  individual  underwriters  as  distinguished  from 
insurance  corporations. 

Although  the  underwriters  at  Lloyd's  often  considered  and 
assumed  other  than  marine  risks,  and  made  contracts  some  of 
which  were  merely  wagers  on  public  or  private  events,  there  is  no 
record  of  insurances  by  them  against  fite  on  land.  But  fire 
insurance,  it  is  vaguely  known,  had  previously  been  practised, 
in  a  crude  form,  in  several  European  cities.  In  1635,  and  again 
in  1638,  citizens  of  London  petitioned  Charles  I.  for  a  patent 
of  monopoly  to  insure  houses  at  the  rate  of  one  shilling  yearly 
for  each  £ao  of  rent,  the  association  to  repair  or  rebuild  those 
burned,  to  maintain  a  perpetual  fire-watcb  in  the  streets,  and  to 
pay  £300  yearly  towards  rebuilding  St  Paul's  cathedral  until 
finished.  The  attorney-general  approved  the  project,  but  in 
the  disorders  of  the  kiiigdom  it  was  forgotten.  The  Great  Fire 
of  1666  revived  interest  in  the  subject,  and  led  to  practical 
measures.  In  May  i63o  a  private  fire  o£ce  was  opened  "at  the 
back  side  of  the  Royal  Exchange"  to  insure  houses  in  London,  by 
assuming  the  risk  of  loss  to  a  fixed  amount  for  a  fixed  premium, 
namely,  «i%  of  the  yearly  rent  for  brick  houses  and  5%  iot 
frame  houses,  the  rent  being  always  assumed  to  be  one-tenth  of 
the  value  of  the  fee.  The  estimates  of  the  promoters  are  into^t- 
ing.  In  the  fourteen  years  since  the  Great  Fire  750  houses  had 
been  burned  in  London,  with  an  average  loss  of  ^£200.  A  fund 
of  £40,000  subscribed  as  guaranty  was  to  be  increased  by  £10,000 
for  every  10,000  houses  insured,  and  the  interest  of  the  fund 
alone  therefore  might  be  expected  to  meet  all  losses  and  leave 
a  siuplus.  Thus  the  security  was  perfect  and  the  promise  of 
profit  great.  Meagre  as  was  the  basis  of  facts  for  the  calculations, 
and  crude  as  was  the  statistical  method  employed,  the  insurance 
offered  met  a  general  want  and  the  business  grew  rapidly. 
Within  a  year  a  strong  demand  was  beard  that  the  dty  of  London 
should  itself  insure  the  houses  of  its  dtizens,  and  the  common 
council  voted  to  do  so  at  lower  rates  than  the  fire  office.  But 
the  courts  put  a  speedy  end  to  this  movement,  holding  that  the 
charter  conferred  on  the  dty  no  power  to  transact  such  business. 
Thus  the  socialistic  theory  that  insurance  is  properly  a  branch 
of  govenmient  is  almost  as  old  as  the  business  itsedf,  though  it 
has  never  found  favour  or  been  practically  tested  on  a  large 
scale  in  Great  Britain  or  America. 

The  next  notable  step  in  the  evolution  of  modem  methods 
was  the  organization  of  mutual  insurance  associations.  In  1684 
the  Friendly  Society  was  organized.  Each  member  paid  a  small 
entrance  fee  for  expenses,  made  a  cash  deposit  as  a  reserve  for 
emergendes,  to  be  returned  at  the  end  of  his  term,  and  agreed  to 
meet  equitable  assessments  for  current  losses.  Payments  were 
computed  on  the  assumption  that  one  house  in  300  is  burned 
every  fifteen  years.  The  rivalry  between  the  proprietary  and  the 
mutual  systems  began  at  once,  and  has  continued  till  now.  In 
1686  "the  Fire  Office  at  the  back  side  of  the  Royal  Exchange" 
petitioned  for  a  patent  of  the  fire  insurance  policy  and  a  mono- 
poly of  its  issue  for  thirty-one  years.  The  Friendly  Sodety 
opposed  the  grant.  The  most  eminent  lawyers  for  both  were 
heard  by  the  king  in  council,  and  on  the  30th  of  January  1687 
King  James  II.  dedded  the  case.  No  charter  was  granted,  but 
the  Fire  Office  might  continue  its  business,  having  a  monopoly 
for  one  year.  Thereafter  the  Friendly  Sodety  might  for  three 
months  sell  polides,  but  must  then  suspend  for  three  months, 
and  so  on  for  alternate  quarters.  But  the  Fire  Office  must  pay 
the  ordinance  service  for  its  work  in  extinguishing  fires,  the 
amount  to  be  fited  for  each  fire  by  the  king.  This  was  the  first 
appearance  of  the  plan,  so  widely  prevalent  in  after  years,  of 
imposingoninsurancecompanies  the  support  of  fire  departments; 
that  is,  of  taxing  the  prudent  who  insure  to  protect  the  reckless 
who  do  not. 
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After  i6ft8  the  atmosphere  of  England  was  freer,  and  under- 
writing was  soon  practised  without  special  Ucence.  Id  1704  the 
societies  began  to  ineure  household  goods  and  stocks  io  trade, 
and  the  insurance  of  persona,!  property  rapidly  became  as 
important  as  that  of  buildings.  In  1706  the  Sun  Fire  Office  was 
founded,  and  began  to  issue  policies  on  both  leai  and  personal 
property  in  all  parts  of  England.  Other  associatioDs  arose 
In  quick,  succession  of  which  the  Union  Fire  Office,  dating  from 
r7i4,  and  the  Westminster  from  1717,  still  survive.  Before 
1730  both  fire  and  marine  insurance  had  become  general  in  all 
great  centres  of  trade.  But  life  insurance  was  as  yet  hardly 
conceived.  Sporadic  evidences  tiiat  it  was  needed,  and  that  men 
were  feeling  after  it,  occur  in  very  early  records.  It  was  a 
medieval  custom  to  advance  to  a  mariner  goods  or  money,  to 
be  restored  with  large '  additions',  tiut  only  in  case  of  safe 
return;  of  to  contract,  for  a  ai|m  in  hand,  to  ransom  him 
if  captured  by  pirates,  or  to  pay  a  fixed  amount  to  his 
family  if  be  were:  'lost.  To  evade  the  usury  laws  life  an- 
nuities were  often  sold  at  a  low  rate,  redEemable  for  a  stipulated 
sum.  Life  estates  were  sold  upon  some  guess  at  their  probable 
duratioo;  and  leases,  espedaily  of  cfaun:h  lands,  were  made  for 
ont,  two  or  three  lives  on  rude  and  conventional  estimates  of 
the  time  they  Would  rub.  Thus  there  was  a  commercial  and 
soci^  pressure  for  some  intelligent  method  ofvaluing  hfe  oon- 
tingencies^  But .  the  direct  insurance  of  life,  as  a  means  of 
reducing  the  element  of  chance  in  human  affairs,  was.  hardly 
thought  of.  Indeed,  such  contracts  were  commonly  regarded 
as  mere  forms  of  gambiing,  and  were  prohibited  ia  Fiance  as 
against  good  morals.     .  ' 

The  earliest  known  pcJicy  of  life  insurance  'was  made  in  the 
Royal  Eschange,  London,  on  the  iSth  of  June  rsSa,  for 
^38,},  6s.  8d.  for  twelve  months,  on  the  life  of  William  Gibbons. 
Sinteen  underwriters  signed  it,  each  severally  tor  liia  own  share, 
and  the  premium  was  8  %,  The  age  of  the  insured  is  not  referred 
to,  nor  was  it  then  considered,  except  when  far  advanced,  in 
fixing  the  premiunu  Gibbons  died  on  the  agtb  of  May  1584. 
The  underwriters  refused  to  pay,  alleging  that  twelve  months, 
in  law,  are  twelve  times  twenty-eight  days,  and  that  Gibbons 
had  survived  the  term.  The  court,  of  course,  enforced  payment. 
A  few  instances  of  similar  contracts  are  found,  nwstly  in  judicial 
records,  during  the  17th  century;  but  every  such  transaction 
was  justly  regarded  as  a  mere  wager,  at  least  on  the  part  of  the 
insurer,  It  could  not  be  otherwise  until  the  principles  of  proba- 
bility uid  the  uniformity  of  large  averages  were  understood  and 
trusted.  A  few  great  thinkers  were  groping  for  principles  which 
were  profoundly  to  modify  the  practical  reasoning  of  after- 
generations.  But  their  work  firet  obtained  wide  recognition 
upon  the  publication  of  the-  Ars  Conjeclandi,  the  posthumous 
treatise  of  Jacques  Bemoulli,  in  1713.  Meanwhile  the  social 
need  for  insuraoce  oontintied  to  Ktpreea  itself  in  empirical  e6orts, 
which  at  least  helped  tom^ce  clearer  the  problems  to  be  solved. 
Thus  in  1699  "The  Society  of  Assurance  for  Widows  and  Orphans  " 
was  founded  in  Londbn,  a  crude  form  of  what  is  now  called 
an  assessment  company.  Each  of  aooo  healthy  men  under 
fifty-five  years.of  age  was  to  pay  5s.  as  entrance  fee,'rs.  quarterly 
for  expenses,  and  gs,  at  the  death  of  another  member;  and  at 
his  own  death  his  estate  should  receive  £5*0,  less  3%.  On 
default  in  any  payTDent  his  interest  was  forfeited.  The  society 
lasted  about  eleven  Jrears,  and  the  accounts  of  its  eighth  year  are 
preserved,  showing  the  payment  of  £5200  upon  twenty-four 
claims.  The  economic 'significance  of  this  society  Hes  m  its 
distinct  recognitiftB  of  the  principle  of  association  for  the  distribu- 
tion of  losses.  Together  'wkh  the  Friendly  Society,  it  shows 
that  this  principle  bad  now  been  so  widely  grasped  by  busineEs 
men  that.  When  embodied  in  a  practical  venture,  it  found 
substantial  support. 

The  conception  of «'  corporation  as  an  artificia!  person  to  hold 
property  and  support  obligations  uiiinteiTupted  by  the  death 
of  individuals  was  found  In  Roman  law  and  custom.  Its  first 
use  In  modem  business  enterprise  was  perhaps  the  Bank  of  St 
George  in  Genoa,  about  a,d,  ikx),  a  joint-stock  company  with 
transferable  shares,  whose  owners  were  liable  only  to  the  amount 


of  tlieir  shares.  In  En^snd  the  crown,  itself  the  chief  and  type 
of  corporations  sole,  was  the  source  of  chartered  rights,-  and  from 
about  1600  tiie  principle  steadily  gained  recognition,  the 
advantages  of  incorporation  being  attested  by  the  successes  of 
the  great  trading  companies.  Experience  showed  that  the 
corporate  form  was  the  obvious  remedy  for  the  chief  difficulties 
in  the  practice  of.  insurance.  Single  risks  were  but  speculative 
wagers;  a  great  number  nuist  be  taken  together  to  obtain  a 
trustworthy  average.  A  larger  ca[iital  than  an  average  private 
fortune  was  demanded  as  a  guaranty,  and  this  capital  must  not 
be  exposed  to  the  dangers  of  trade,  but  set  aside  for  the  sfiedal 
purpose.  Individual  underwriters  may  die  or  fail;  only  a 
permanent  institution  can  be  trusted  in  long  contracts.  Several 
projects  were  devised  on  this  basis.  Early  in  the  i8th  century, ' 
indeed,  the  English  government  refused  a  charter  for  marine- 
insurance,  declaring  that  corporate  insurance  was  an  untried 
and  needless  experiment,  while  private  underwriting  was  satis- 
factory and  sufficient.  But  in  17M,  when  two  sets  of  pnmmters 
offered  £300,000  each  (ot  a  charter,  exclusive  of  other  associations 
thou^  not  of  individuals,  to  insure  marine  risks,  parliament 
chartered  the  Royal  Exchange  and  the  London  Assurance 
Company  with  a  monopoly  to  this  extent.  The  business  dis- 
appointed its  projectors  at  first,  and  the  government  accepted 
half  thepricerathecthanrevoke  thegrant.  In  1721  the  companies 
extended  their  operations  to  fire  insurance  througjxnit  England. 

Thus  the  principle  of  insurance  had  now  become  a  distinct 
part  of  ihe  ccHnmon  stock  of  thought  in  enfightened  nations, 
and  gradually,  by  association  with  successive  new  ideas,  plant, 
and  methods,  was  developed  into  a  business  or  trade,  ..which 
bef oi^e  the  middle  of  the  tSth  century  already  formed  an  esaeatial 
element  of  the  social  sdwme.  Most  of  the  modem  fonns  of 
insurance  against  the  elements  were  known,  amd  at  least  crudely 
practised.  But  there  was  no  scientific  basis  for  the  business. 
Premiums  were  fixed,  not  by  computation  from  known  facts 
or  reasonable  assumptions,  but  by  guess  and  the  higgling  of  the 
market.  Only  the  competition  of  capital  checked  the  extwtionate 
demands  of  underwriters.  The  first  important  steps  towards 
a  scientific  valuation  of  hazards  were  taken  in  deafing  with  the 
class  of  risks  hitherto  so  much  neglected,  those  which  depend 
upon  human  mortality.  Marine  and  fire  insurance  had  their 
origin  in  the  pressure  of  need.  The  practice  began  before  a 
theory  existed.  But  life  insurance  bad  its  origin  in  the  scientific 
study  of  the  facts  of  human  mortality.  Both  marine  and  fire 
insurance  became  general  before  there  was  any  intelligent  study 
of  the  risks  by  statistical  or  mathematical  methods,  noc  can  it  be 
said  that  much  progress  has  since  been  made  to'wards  establishing 
a  scientific  basis  for  the  valuation  of  ri^  in  these  classes.  But 
life  insurance  may  be  said  to  have  been  impossible  until  the 
theory  of  probabilities  had  become  a  recc^nized  part  of  the 
common  stock  of  itkas. 

The  value  -of  insurance  as  an  institution  cannot  be  measured 
by  figures.  'No  direct  bakni^e- sheet  of  profit  and  loss  can 
exhibititB  utility.  The  insurance  contract  produces  no  wealth. 
It  represents  only  expenditure.  '  If  a  thousand  men  insure 
themselves  against  any  contingency,  then,  whether  01  »ot  the 
dreaded  event  occurs  to  any,  they  will  in  the  aggregate  be  poorer, 
as  the  direct  residt,  by  the  exact  cost  of  the, machinery  for 
effecting  ft.  The  distribution  -of  property  is  changed,  its  sum 
is  not  increased.  But  the  results  in  the  social  cCMMmy,  the 
substitution  erf  reasonable  foresij^t  and  confidence  for  apprehen- 
sion and  the  sense  of  hazard,  the  large  elimination  of  chance 
from  business  and  conduct,  have  a  supreme  value.  The  direct 
contribution  of  insurance  to  civilization  is  made,  not  in  visible 
wealth,  but  in  the  intangible  and  immeasurable  forces  of  character 
on  which  civilization  itself  is  founded.  It  is  pre-eminently  a 
modem  institution.  Some  two  centuries  ago  it  had  begtm  to 
influence  centres  of  trade,  but  the  mass  of  dviliaed  men  had  no 
conception  of  its  meaning.  Its  general  application  and  popular 
acceptance  began  'within  the  first  half  of  the  rgth  century,  and 
its  commercial  and  social  importance  have  multiplied  a  hundred- 
fold within  living  memory.  It  has  done  more  than  all  gifts  of 
impulsive  charity  to  foster  a  sense  of  humui  brodierhaod  androf 
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D  Inteiests.  it  lias  doae  roott  than  all  repressive  legisfe- 
tion  to  destroy  tbe  gambtiag  spiiit.  It. is  impOBaftle  Xo  conceive 
of  our  civilizaUon  in  its  full  vigour  ajid  progECSsivepowef  vitbout 
the  principle  which  imibes'  the  fundamental' law  joI  practical. 
ecoBobiy,  tlittt  he  best  serves'  humuity  'wbo  best  eeives  falmaeU, 
with  the  golden  rule  of  TcligiOii,"  Bear  ye  one  Aoothei'sbibdens/' 

■    H  CaSUALTS  and  MBCEIIANEODS  liiSTJRANCE  ■ 

B«foie  proceeding  with  an  accoant'of  the  stuidu<d  institutions 
of  fire  and  Gfe  insurance,  'it  is  proper  to  glance  at  the  modern 
vast  extension  of  ca&ualty  insurance,  and  to  notice  certain  novel 
applkations  cif  the  instuaaae  piinciple  to  other,  apepal.  classes 
of  events.  The'  novelty  of  these  enterpriaea;  however,  is  not 
in  the  general  idea  underlying  each  of  them.  In  ^most  tvery 
instance  in  which  insurance  has  been  extended,  so  as  successfully 
to  c»ver  new  kinds  of  rialis,  it  will  be  found  that  the  suggestion 
is'  nearly  as  old  as  the  practice  of  life  insurance.  Many  more 
kinds  of  insurance  than  are  even  newfound  Useful  were  attempted 
more  than  a  century  ago.  Sut  no  statistical  basis  then  existed 
for  determining  the  probability  of  loss  fcom  various  casualties, 
nor  had. the  methods  of  canvassing,  scoonnting,  proving  and 
checking  losses,  reached  the  perfection  now  recognized  as 
necessary  for  effidcocy  and  safety.  The  various  branches  of 
business  which,  in  dist^ction  from  tbe  great  standard  institutions 
of  life,  fire  and  marine  insurance,  are  commonly  treated  as 
mbcellaneous  insurance,  differ  widely  in  tbeir  subjects  and 
methods.  The  most  general  of  them,  and  that  most  widely 
known,  is  insurance  against  personal  injury  by  accidents  of 
every  kind.  Much  has  abready  been  done  by  the  companies 
in  collecting  and  analysing  facts,  so  as  to  determine  the  aver^;e 
risk  of  injiHy  and  disablement  among  diff^wot  classes  of  men. 
But  there  is  as  yet  no  such  union  of  cSort  among  them  to  combine 
theii  resources  for  such  purposes  as  among  the  life  companies, 
nor  does  the  subject  admit  of  treatment  so  exact  as  that,  of 
human  mortality.  Hence  it  is  impossible  to  speak  of  a  theory 
of  accident  insurance  in  a  sdenti&c  sense;  and  in  its  practice 
premhuns  and  necessary  reserves  are  determined  by  the  trained 
business  judgment  of  individual  managers  rather  than  by  the 
calculations  of  actuaries  from  statistical  collections  of  facts. 

The  inauraaice  of  railway  travellers  agsunst  injury  upon  trains 
was  tbe  first  form  of  accident  insurance  which  proved  widely 
acceptable^  This  is  still  practised  as  a  .  special  business  by 
several  companies,  tickets,  entitling  the  purchaser  or  his  family 
to  a  £xed  oompensation  in  case  of  bis  injury  or  death,  being. 
offeretl  for  sale>with  the  railway  tickets.  But  the  deveJopment 
efinsnrance  against  personal  injuries,  whichis  most  characteristic 
of  the  times,  is  the  wholesale  insurance  of  the  employer  against 
iialidity  to  tb^  employed  for  accidental  injuries  sustained  in  his 
service.  iThis  ^was  first  undertaken '  on  a  large  scale  by  the 
"  Employers'  'Liability  Assurance  Corporation  of  London," 
founded  for  the  purpose  in  18S0,  immediately  after  the  passage 
jif  the  Employers'  Liability  Act  by:  parliament,  which  Ko»ic 
employers  of  laboiir  liable  for  injuries  sustsined  in  their  service 
to  an  ratent  unknown  to  the  common  law.  The  Workmen's 
Comp«isationAct  1906  greatlyextendedtfaedaasesof employers 
liable  for  accidents  bo  their  servants,  and  the  number  of  companies 
devoting  themselves  to  accidents  and  workmen's  compensatian ' 
has  greatly  increased,  while  practically  every  fire  insurance 
office  has  taken  up  the  business. :  The  poUdes  ore  issued  to 
employers  of  labour,  agreeing  to  indemnify  them  for  any  loss  to 
which  they'may  be  subjected,  at  comlnon  law  or  by  statute, 
in  consequence  of  bodily  injuries  suffered  by  any  employee, 
while  engaged  in  their  service.  In  some  cases  the  insurance; 
company  undertaices  the  investigation  atid  settlement  of  each 
claim  within  the  limits  prescribed  by  the  policy,  and  conducts 
any  litigation  which  may  result.  The  adjustment  of  damages 
can- be  made  with  more  economy  attd  skill  by  the  companies 
than  is  usually  possible  for  the  employer,  and  the  danger  of 
fraudulent  daims  is  largely  reduced  by  methods  experieni:^ 
has  taught  them.  The  price  charged  for  such  insurance  is 
either  a  small  percentage  of  the  aggregate  wages  paid  during  the 
term-,  or  a  standard  rate  fw  each  particular  class  of  employment, 
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or  <ih<tho  case  of  lacge  etaptoyers  df  taibour)'an   "  all*rouad  " 
rate  designed  to  cover  eviry  class  of  employee. 

The  most  common,  form  of  accident  insurance,  however,  is  still 
represented  by  the  policy  which  premises  the  assured  a  Sx^  sum  in 
case  of  death  by, accident,  and  a  weekly  compensation  during  dis- 
ability from, such  a,  cause.  Many  policies  also  specify  a  sum  to  be 
Kid  for  the  loss  or  permanent  oamaae  of  a  member,  as  an  eye,  a 
nd  or  foot.  Another  extension  of  tne  personal  accident  policy  is 
the  addition  of  eome  form  of  health  insurance,  especially  the  grant 
of  a  weekly  sum  to  the  insured  durina  incapacity  for  work  cau8«l 
by  certain  named  diseases.  Besides  tne  orinnary  joint  stock  com- 
panies which  cany  on,  diis  class  of  business  wiUi  fixed  premiunis, 
many  associations  organize  for  insurance  against  personaMnjury  by 
accident,  rr'--' — **— — '  -' "■ —  ' -'-' 


of  them,  f-ormed  by  men  engaged  in  cwiunon  pursuits,  for  mutual 
protection,  have  attained  importance.  Such  are  especially  some  of 
the  commercial  travellers'  and  the  railway  employees'  accident 
associations,  and  a  few  connected  with  the  Masonic  or  umilar 
beneficiary  orders. 

Another  large  class  of  casualty  insurances  applies  to  various  forms 
of  daniaG:e  to  property.  The  branch  which  seems  most  to  have 
attracted  promoters  is  the  insurance  of  plate  glass  against  fracture, 
which  is  carried  on  by  a  number  of  companies  In  Great  Britain,  and  is 
the  only  business  of  several  of  them.  In  the  United. States  there  are 
five  corp(»utions  which  insure  plate  glass  alone,  while  many  other 
casualty  companies  issue  also  polidcs  on  glass.  This  business  is  not 
conducted  in  any  other  country  upon  so  large  a  scale  as  in  the 
United  States,  bet  is  attracting  more  attention  than  heretofore  in 
Europe,  and  especially  in  Great  Britain. 

There  are  several  companies  in.  the  United  Kii^dom  and  in 
America  which  make  the  insurance  against  damage  by  the  explosion 
of  steam  boilers  a  8p«:ial  feature  of  their  work,  but  by  far  the  greater 
part  of  the  business  is  transacted  by  one  company  in  each  country. 
The  service  rendered  is  one  of  special  skill  and  vigilance,  extending 
far  beyond  the  contract  for  indemnity.  The  company,  in  fact, 
employs  inspectors  of  the  highest  scientific  qualifications,  who 
assume  constant  supervision  of  the  machinery,  and  require  its 
structure  and  conduct  to  be  freed  from  elements  rf  danger.  It  is 
prevention  rather  than  compensation  that  is  sought,  and  the  outlay 
made  by  the  companies  is  mainly  for  inspection  and  control,  not  for 
losses.  It  is  usual  to  promise  in  a  policy  upon  a  steam  boiler  some 
compensation  also  for  any  personal  injury  which  may  result  from  an 
explosion. 

There  are  some  companies  In  Ei^land  haviiw  insurance  against 
burglary  for  then-  principal  putpoae,  while  several  of  the  Britiah  and 
American  accident  companies  issue  policies  of  this  kind.  It  is  some- 
what of  an  experiment,  and  the  risks  taken  are  for  moderate  sums,  at 
firemiums  determined  in  each  case  by  an  estimate  of  the  danger 
ounded  on  a  study  of  all  the  circumstances.  There  is  no  information 
pu billed  concerning  this  branch  of  insurance  in  other  countries,  but 
the  aggregate  premiums  paid  are  not  at  present  very  large.  It  is 
believed  by  many  that  there  is  an  important  future  for  burglary 
insurance,  in  connexion,  with  improved  methods  of  protection,  by 
safes,  automatic  alarms  and  constant  inspectfan,  for  dwelting-houses, 
shops  and  offices,  which  ate  often  unoccupied. 

Insurance  against  damage  to  growing  crops  by  hail  Is  practiKd  in 
several  parts  of  Europe  and  America,  co_^monly  by  small  local 
associations  on  the  mutual  plan  or  as.  an  incident  to  the  business 
of  fire  insurance.  No  statistics  can  be  obtained  of  these,  operations. 
The  rame  is  true  of  the  insurance  against  the  ravages  of  tornadoes, 
and  against  sickness  and  accident  in  domestie  animals. 

A  wholly  distinct  busincse,  conimonly  classed  as  a  branch  of  in- 
surance, has  now  grown  to  great  importance,  that  of  guaranteeing 
the  fulfilment  of  contracts  and  of  indemnifying  employers  against 
defalcations  in  their  service.  ,  The  bond  of  a  Corporation  of^large 
capital  is  widely  taking  the  place  which  peirsonal  sAretv  has  fillM  in 


with  undertakings 


carried  on  by  3  few  of  the  general  casualty  companies, 
but  as  the  practice  of  it  wttends  it  becomes  raCFre  and  more  the  work 
of  special  institutions  organized  for  this  purpose  akine.'  In  tbe 
United  Statee  there  are  many  corporatioaa  of  excellent  standing, 
with  aggregate,  paid-up  capital  of  more  than  f  15,000,000  and  surplus 
funds  oF  nearly  f  10,000,000  more,  and  collecting  in  premliims  about 
$4,000,000  annually  upon  bonds  and  guaranties  amounting  to  more 
than  $1,250,000,000,  The  business  practically  only  starMdiat  the 
close  of  the  19th  century.  It  has'  had  similar  if  not  eiqual  develop- 
ment in  Great  Britain  and  in  several  other  countries,  but  it  is  only  m 
the  United  States  that  the  statistics  of  it  are  officially  collected. 

The  insurance  of  titles  to  real  property  is  abo  becoming  widely 
extended.  This  business,  however,  has  indemnity  fbr  Idssesas  but  an 
incidental  purpose.  The  principal  aim  is;  to  furnish  a  final  and 
responsible  assurance  that  the  title  is  flawless.  Several  of  the 
■     "  '     ■  '"  'iborate  and  expensive  c< 

. B  of  title  for  cities  or  large 

districts;    all  of  them  employ  expert  ability  of  a  high  order;    and 
when  they  approve  a  title  as  perfect,  the  p)»rdi3^  pr.  Lepder  of 
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money  may  recdye,  with  the  approval,  a  guaranty  against  loaa  in 
accepting  it,  which  private  examiners  or  couoael  cannot  give. 
Titl^  are  insured  ali)  in  other  countries,  but  the  business  has 
nowliere  else  attained  such  importance,  nor  do  the  institutions 
transactii^  it  make  full  and  separate  statements  of  their  accounts. 
Other  minor  forms  of  insurance  are  against  bad  deirts,  bonds  and 
securitiesin  transit,  earthquakes,  failure  of  issue,  loss  on  investment, 
leasehold  redemption,  non-renewal  of  licences,  loss  of  or  damage  to 
luggage  in  transit,  damage  to  pictures,  loss  of  profits  through  fire, 
impenect       ''  "'  "  '''      '--'  -    "-- 


birth  of  t- 


III.  Fire  Insurance 
The  growth  of  the  business  of  fire  insurance  since  iS8o  or 
thereabouts  has  been  commensurate  with  the  increase  of  wealth 
and  of  commercial  activity  in  the  foiemost  nations,  while  the 
practice  of  it  has  also  become  general  in  countries  in  which  it  was 
formerly  little  known.  The  statistics  of  the  subject  have  in 
recent  years  become  far  more  full  and  more  accessible  than 
formerly;  partly  because  many  governments  require  detailed 
reports  of  resources,  receipts  and  expenditures  from  all  com- 
panies permitted  to  establish  agencies  within  their  jurisdiction, 
and  periodically  publish  summaries  of  the  returns;  but  abo 
largely  because  the  companies  seek  the  widest  publicity  as  their 
best  means  of  advertising.  It  is  to  be  regretted  that  Uiere  is  as 
yet  no  uniformity  of  method  in  these  returns;  while  some  of 
the  most  important  elements  of  the  subject  are  not  sufficiently 
illustrated  for  the  student  in  the  publ.bhed  statistics.  Many 
companies  of  the  United  Kingdom  transact  business  throughout 
a  great  part  of  the  world,  and  there  is  no  means  of  determining 
how  much  of  their  receipts  or  their  losses  must  be  referred  to 
Great  Britain.  Further,  they  fail  to  give  classified  amounts  at 
risk,  so  that  it  is  impossible  to  estimate  with  any  confidence  the 
tottd  sum  for  which  any  kind  of  property,  such  as  dwellings, 
factories,  household  goods,  stocks  of  merchandise  or  wares  in 
transit,  is  insured.  The  returns  of  the  London  Fire  Srigade, 
however,  which  is  in  part  maintained  by  regular  contributions 
from  the  fire  underwriters  at  the  rate  of  £35  for  each  £1,000,000 
of  risks  assumed  by  them  within  the  metropolitan  district, 
continue  to  exhibit  a  regular  growth.  The  aggregate  amount 
insured  in  the  metropolis  was  reported  as  follows. — 

In  1883 £696,715,141 

1886 741,109.316 

1890 806,131,385 

1895 858,899,409 

1900 963,291,097 

1905 1,034,819,587 

It  appears  probable  that  the  rate  of  increase  here  shown  is  not 
greater  than  the  actual  growth  of  insurable  property  during  the 
same  period,  so  that  it  may  be  reasonably  si^posed  that  tbe 
custom  of  protecting  all  exposed  property  by  insurance  was 
already  general  in  London  many  years  ago.  But  the  transactions 
of  the  British  fire  offices  have  grown  much  more  rapidly,  and 
indicate  that,  outside  of  the  metropolitan  district,  the  practice 
of  insurance  has  extended  greatly.  The  returns  show  that  there 
is  a  tendency  to  concentrate  the  business  in  the  control  of  large 
capital  and  experience,  for  practically  all  the  premiums  received 
and  losses  paid  were  shared  by  thirty-one  companies,  although 
there  are  at  the  same  time  a  greater  number  of  corporations  of 
foreign  countries  with  agencies  for  fire  insurance  in  the  United 
Kingdom;  but  many  of  these  do  but  a  nominal  amount  of 
business,  and  twenty-three  of  them  are  exclusively  or  chiefly 
engaged  in  re-insurance.  This  tendency  has  been  a  marked 
feature  in  the  later  history  of  fire  insurance  everywhere.  The 
companies  which  are  now  in  the  field  are  the  survivors  of  tenfold 
as  many  projected  enterprises  which  have  failed.  The  records  of 
about  two  thousand  organizations  for  the  purpose,  in  America 
alone,  which  have  undertaken  the  work  and  disappeared  within 
fifty  years,  show  the  dangers  to  which  inadequate  skill  and  capital 
are  exposed.  But  a  small  proportion  of  these  failures  were  the 
direct  result  of  sweeping  disasters,  though  about  seventy  of  them 
followed  the  memorable  fires  in  Chicago  and  Boston  in  1871  and 
1871.  Many  more,  nearly  one-half  of  the  whole,  have  followed 
a  short  career,  in  which  the  helplessness  of  inexperience  to 
compete  with  long  training  and  complete  organization  was 


demonstrated.  Many  hundreds  of  these  projects  were  mete 
speculations  or-even  frauds  from  the  beginning;  and  the  better 
education  of  the  community  at  large  in  the  prind^es  and  methods 
of  insurance  has  been  the  chief  agent  in  checking  such  enterprises, 
aided  by  the  stringent  legislation  of  several  countries  and  of  the 
United  States  in  America  and  by  the  criticism  of  the  press. 

The  difficulty  of  establishing  a  new  joint-stock  fire  insurance 
company  is  far  greater  in  the  present  highly  perfected  state  of  the 
business  than  formerly,  and  constantly  increases.  The  reports  of 
the  state  insurance  departments  in  America  show  that  less  than 
one-eighth  of  the  premiums  are  now  collected  by  companies  founded 
since  1880;  and,  except  in  districts  remote  from  the  principal 
financial  centres,  or  mutual  asaociations  for  special  ctasaes  of  bazaras, 
new  companies  are  not  often  formed.  In  Great  Britain  a  consider- 
able numoer  of  new  corporations  are  registered  every  year,  with  fire 
insurance  among  their  professed  objects,  but  alinost  always  in 
connexion  with  some  forms  of  casualty  insurance,  which  appear  to  be 
practically  the  purpose  in  view.  Tbe  reports  of  the  fire  buunesa  in 
the  United  Kingdom  for  reoent  years,  as  collected  in  Bourne's 
Manual,  show  that  less  than  one-fourteenth  of  it  is  done  by  companies 
organized  »nce  1S70.  Though  new  companies  have  been  registered, 
usually  several  eveiy  year,  the  number  actually  transacting  successful 
business  has  not  mcreased  since  i860.  Of  the  various  British 
companies  now  recognized,  the  twelve  smallest  togethn-  collect  but 
~  %  of  the  premiums  received  by  one  of  the  largest,  and  the  tendency 

.....     |.|jg  business  seems  progressive.    These  facts  are  ex- 


thoroughly  trained  and  organized  body  of  agents,  able  to  iirotect 
their  compaiues  from  fraud  and  imposition,  and  at  the  same  time  to 
compete  for  public  patronage. 

Tbe  MutuiU  principle  has  a  strong  attiacUon  for  many  insurers 
and  projectors.  When  a  large  number  of  pieces  of  property, 
so  distributed  that  a  single  fire  cannot  destroy  a  _^ 

considerable  proportion  of  the  whole,  are  yet  owned  gyatem. 
and  controlled  by  persons  who  can  fully  trust  one 
another,  both  for  finandai  responsibility  and  for  good  faith, 
there  may  be  no  need  of  a  large  capital  in  hand,  nor  of 
much  of  the  costly  machinery  required  for  general  competition. 
A  contract  for  the  assessment  on  all  the  property  of  losses  as 
they  occur,  at  rates  fixed  by  the  estimated  exposure,  may  form 
a  safe  basis  for  an  association.  The  fixed  payments  may  be 
limited  to  necessary  eq>eiises,  with  a  moderate  reserve  for 
emergencies,  all  excess  of  collections  to  be  returned  to  the  insured. 
This  simple  conception  of  an  insurance  association,  with  such 
modifications  as  experience  indicates,  has  been  accepted  for  a 
time  as  ideal  in  almost  every  civilized  community,  and  attempts 
are  continually  made  to  realize  it,  but  in  the  vast  majority  of 
instances  with  complete  failure  as  the  result.  Like  every  other 
product  of  human  skill,  insurance  is,  for  the  most  part,  best 
supplied  to  the  market  by  those  who  make  it  their  calling  to 
produce  It  for  gain.  But  while  tlie  mutual  plan  has  proved 
poorly  adapted  to  the  general  service  of  the  commercial  worid, 
in  some  communities,  and  especially  among  the  owners  of  certain 
classes  of  propierty,  it  has  achieved  great  and  apparently  per- 
manent success.  This  is  particularly  true  of  manufacturing 
districts,  in  which  numbers  of  mills  and  factories  are  exposed 
to  fwculiar  danger  of  fire  by  the  nature  of  their  own  operations. 
The  best  safeguard  they  can  have  is  by  employing  great  skill 
in  the  construction,  arrangement  and  conduct  of  their  works, 
A  group  of  such  properties,  associated  for  the  prevention  of  loss, 
is  naturally  stimulated  to  highest  efficiency  when  the  whole 
group  undertakes  to  bear  all  losses  which  are  not  prevented, 
and  thus  every  member  has  a  strong  interest  in  making  the 
protection  complete.  It  is  in  associations  of  this  character  that 
the  mutual  plan  of  fire  insurance  has  rendered  its  greatest 
services.  The  mutual  plan  has  been  widely  adopted  also  in 
local  associations  for  the  Insurance  of  dwellings  andf  arm  improve- 
ments, where  the  individual  risks  are  small,  and  where  technical 
classification  and  special  safeguards  against  fraud  are  not 
considered  necessary,  often  with  the  result  of  affording  satis- 
factory protection  at  low  rates.  But  the  ratio  of  this  part  of 
the  business  to  that  conducted  by  jtnnt-stock  companies 
diminishes  from  year  to  year,  even  in  the  agricultural  and  niral 
districts  of  the  United  SUtes.     According  to  the  reports  of  the 


Insurance  departments  of  the  states,  as  sumiqarizcd  in 
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Spectator  Company's  Year-Book,  more  than  hall  of  the  cash 
premiums  of  mutual  insurance  companies  are  collected  in 
the  two  manufacturing  states  of  Massachusetts  and  Rhode 
Island. 

It  is,  after  all,  only  within  a  very  limited  field  that  the  mutual 
principle  can  be  adopted.  The  essential  priaciple  of  fire  insurance 
is  the  distribution  of  loss.  It  does  not  aim,  directly  at  least, 
at  the  prevention  and  only  in  a  secondary  way  even  at  the 
minimizing  of  loss;  but  what  it  seeks  to  accomplish  is  that  such 
losses  shall  not  fall  exclusively,  and  possibly  with  overwhelroing 
effect,  on  the  owner  of  the  property  destroyed,  but  shall  be  borne 
in  easy  proportions  by  a  large  number  of  persons  who  are  all  alike 
exposed  to  the  risk  of  a  similar  catastrophe.  To  work  out  the 
equitable  solution  of  such  a  problem  an  amount  of  technical 
skill  and  extended  experience  a  required  which  few  bodies  or 
communities  possess.  Certainly,  experience  in  Great  Britain 
has  shown  that  the  one  system  of  fire  insurance  which  has 
contributed  most  to  the  public  benefit  is  that  which  is  conducted 
by  joint-stock  companies,  offering  to  the  insured  the  guarantee 
of  their  capital  and  other  funds,  and  looking  to  make  a  profit 
by  the  business.  In  France,  Belgium,  Holland,  Russia  and 
Norway,  also,  thejoint-stockplanisalmost  exclusively  employed. 

Such  an  opinion  must  be  (jualiGed  by  observing  that,  under  the 
fostering  influence  of  the  national  and  municipal  governments,  the 
mutual  plan  has  reached  an  important  development  in  Austria- 
Hungary,  Germany,  Switzerland  and  Sweden.  In  all  these  countries, 
indeed,  corporate  enterprise  on  a  large  scale,  in  every  branch  of 
business,  is  of  comparatively  late  growth,  and  mutual  fire  insurance 
was  a  familiar  practice  long  before  joint-stock  companies  entered 
upon  this  field  of  activity.  The  tendency  in  the  large  cities  and 
commercial  centres  is  to  throw  new  insurances  into  the  Duress  cor- 
porations, while  the  time-honoured  mutual  associations  retain  their 
standard  character  and  customary  clientage.  But  in  these  countries 
the  mutual  plan  has  an  established  place  in  the  confidence  of  the  rural 
population,  who  are  generally  strongly  prejudiced  against  moneyed 
corporations.  This  is  especially  true  of  the  cantons  in  Switzerland 
and  certain  districts  in  Austna-Hungary,  where  fire  insurance  is 
administered  by  the  local  governments  in  connexion  with  a  minute 
police  supervision  of  the  construction  of  buildings  and  of  other  con- 
ditions anectii^  the  risk.  From  the  published  returns  of  the  com- 
panies and  the  authorities,  as  collected  for  the  Post  Magatine 
Almanack  (1900),  it  would  appear  that  of  all  the  fire  insurance 
premiums  paid  in  Switzerland  nearly  54%  is  collected  by  the 
mutual  associations  and  the  cantonal  authorities;  while  in  Italy 

S%.  in  Germany  27  %.  in  Sweden  27  %  and  in  the  Austro- 
ungarian  monarchy  20%  go  to  mutual  companies. 

The  earliest  plan  of  insurance  which  was  successful  as  a 
business  was  that  practised  at  Lloyd's  CoSee-house  (see  Llovd's) 
LiarO'M.  '"^  London,  and  there  applied  almost  exclusively  to 
marine  risks.  Although  the  association  known  as 
Lloyd's  has  been  for  generations  a  strong  financial  institution, 
with  every  modem  safeguard,  and  since  1871  has  been  a  chartered 
corporation  with  large  funds,  yet  its  name  has  become  accepted 
as  the  symbol  of  the  primitive  practice  of  combined  underwriting 
by  individuals,  each  upon  his  own  credit,  for  a  share  of  the  risk 
and  without  common  liability. 

A  few  associations  on  this  seneral  principle  were  known  to  exist  in 
America,  and  to  issue  fire  policies  on  a  small  scale,  before  1832,  but 
chiefly  for  mutual  insurance.  In  that  year,  in  a  general  revision  of 
the  insurance  law  of  New  York,  such  associations  already  in  exist- 
ence were  expressly  exempted  from  all  its  provisions.  Speculators 
at  once  discerned  an  opportunity.  If  a  company  by  omitting  to  take 
corporate  form  could  carry  on  the  business  free  from  all  restrictions 
and  burden  of  state  supervision,  it  would  compete  at  great  advantage 
with  the  insurance  corporations.  While  the  new  law  was  in  prospect 
there  was  time  to  take  action ;  and  upon  its  passage  there  suddenly 
appeared  a  multitude  of  "  organizations  "  claiming  the  exemption  as 
Lloyd's,  or  associations  of  individual  underwriters,  and  offering  (ire 
policies  at  rates  materially  lower  than  those  of  the  joint-stock 
companies.  Each  of  these  was  represented  and  managed  by  an 
attorney  for  the  subscribers,  supposed  to  have  power  to  bind  them 
severally  to  the  amount  ol  their  subscriptions.    The  standard  policy 

firescribed  by  law  in  New  York  was  issued,  with  a  clause  making  the 
lability  several  only,  and  fixing  the  amount.  The  Lloyd's  entered 
the  market  with  the  zeal  and  prestige  of  a  new  idea  and  a  great  name. 
and  they  grew  rapidly  in  number  and  in  businesB,  but  made  no 
reports.  Extending  their  agencies  into  other  states,  they  occasioned 
much  litigation  concerning  their  legal  existence  and  rights  and  some 
rash  and  mharmonious  le^slation.  But  several  attempts  to  establish 
^milar  Lloyd's  in  other  places  failed.  Experience  soon  showed  that 
it  was  tmpOE^ble  to  enforce  claims  in  the  courts,  when  the  liability 


was  distributed  among  many,  without  excessive  expense  and  delay, 
even  when  all  the  subscribers  were  solvent,  while  a  few  good  names, 
however  useful  in  canvasMUg,  were  no  guarantee  of  the  responsibility 
of  unknown  associates.  In  1S96  the  execurive  and  legal  authorities 
of  New  York  assumed  a  hostile  attitude  towards  speculative  schemes 
of  this  class,  and  indictments  were  found  against  a  number  of  pro- 
moters for  falsely  antedaring  constituent  agreements.  The  bubble 
burst  suddenly,  and  within  three  years  more  than  one  hundred  of  the 
Lloyd's  disappeared.  A  few  reinsured  their  risks  or  were  merged  in 
permanent  companies,  but  the  mass  of  them  proved  to  have  no 
substance.  Four  or  five  only  of  the  best  Lloyd  s  continue  to  issue 
fire  policies  within  a  narrow  and  special  circle,  but  as  a  group  they 
no  longer  compete  for  general  business. 

The  rate  of  premium  varies  with  the  supposed  risk,  but  certwn 
descriptions  of  property  are  specially  and  more  elaboratly 
rated.  This  has  been  done  to  a  considerable  extent  by  common 
agreement  amongst  the  offices,  and  the  arrangements  are  known 
as  the  "  tariff  system,"  which  requires  here  a  few  words  of 
explanation. 

We  may  suppose  the  question  to  arise,  What  ought  to  be  paid 
for  insuring  a  cotton-mill,  or  a  fiax  or  woollen  miQ,  or  a  weaving 
factory,  or  a  wharf  or  warehouse  in  some  large  dty?  The 
experience  of  any  one  office  scarcely  affords  adequate  data,  and 
a  rate  based  on  the  combined  experience  of  many  offices  has  a 
greater  chance  of  being  at  once  safe  and  fair.  The  problem, 
indeed,  is  a  more  complicated  one  than  what  has  been  already 
said  would  indicate.  The  property  to  be  insured  may  consist 
of  several  distinct  buildings  and  the  contents  of  them:  one 
building  may  be  devoted  to  operations  involving  in  a  high  degree 
the  risk  of  fire ;  in  another  the  processes  carried  on  may  be 
more  simple  and  safe;  a  third  may  be  used  only  for  the  storage 
of  materials  having  little  tendency  to  burn.  Fairly  to  measure 
these  various  hazards  it  has  been  found  necessary  that  the 
experience  and  skill  at  the  command  of  many  companies  shall 
be  combined,  and  that  the  rates  shall  be  the  result  of  consultadon 
and  a  common  understanding. 

Now  it  is  clear  that  no  dffice  will  contribute  its  skill  and 
experience  to  such  a  common  stock  if  the  effect  is  to  be  that  other 
ofhces  may  avail  themselves  of  the  information  in  order  to 
undersell  it.  Consultation  about  rates  and  a  common  under- 
standing necessarily  involve  a  reciprocal  obligation  to  charge 
not  less  than  the  rates  thus  agreed  on;  in  other  words,  a  tariff 
of  rates  is  developed  to  which  each  office  binds  itself  to  adhere. 
The  system  tends  to  restrain  and  moderate  the  competition  for 
business  which  inevitably  and  to  some  extent  properly  exists 
among  the  companies,  and  its  value  to  them  is  manifest.  But 
it  is  also  of  service  to  the  insuring  public.  At  first  sight  it  might 
seem  that  free  competition  would  suit  the  public  best,  and  that 
a  comtunadon  among  the  offices  must  tend  to  keep  up  rates, 
and  to  secure  for  the  companies  excessive  profits,  but  a  Httle 
consideration  will  show  that  this  is  a  mistake. 

It  is  an  unquestionable  truth,  though  one  often  lost  sight  of, 
that  all  losses  by  fire  must  ultimately  be  home  by  the  public. 
The  insurance  companies  are  the  machinery  for  distributing 
these  losses,  nothing  more.  If  the  losses  fell  on  them,  their  funds, 
large  as  they  are,  would  speedOy  be  exhausted,  and  the  service 
which  they  render  to  the  public  would  come  to  an  end.  To 
those  who  require  insurance  against  loss  by  fire  it  must  be  a 
manifest  advantage  that  they  should  have  many  sound  and 
prosperous  offices  ready  to  accept  their  business,  and  no  less  able 
than  desirious  to  earn  or  to  retain  the  public  favour  by  fair  and 
liberal  conduct.  A  necessary  condition  of  this  state  of  things 
is  that  the  rates  of  premium  paid  for  insurance  should  be 
remunerative  to  the  offices,  and  the  main  object  of  the  tariff 
system  is  to  secure  such  remunerative  rates. 

This  it  endeavours  to  do  by  two  methods — by  an  agreement 
as  to  what  rates  are  to  be  charged,  and  by  affixing  such  a  penalty 
to  dangerous  constructions,  substances  and  processes  as  to 
induce,  if  possible,  a  lessening  of  the  danger.  In  other  words, 
and  reversing  the  order,  it  seeks  to  diminish  the  risk  of  fire,  and 
to  secure  adequate  payment  for  what  risk  remains.  On  the 
supposition  that  the  offices  are  correct  in  their  estimate  01  risks, 
the  effect,  and  indeed  the  intention,  of  their  rule  Is  not  so  much 
to  put  money  into  their  own  coffers  as  to  lessen  the  danger,  and 
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to  save  themselves  in  the  first  instance,  aod  the  owners  of 
property  ultimatelyj  from  the  consequences  of  preveotible  fires. 
These  niles,  ai  will  readily  be  seen,  must  have  powerful  influences 
on  trade  and  manufactuies.  Many  individual  warehouses  and  mills 
are*  with  theircontenta,  insured  for  very  lai^esunis,  f  10,000,  £ao,ooo, 
£50,000,  £100,000  and  more.  An  additional  charge  of  gs.  or  109.  % 
in  respect  of  a  supposed  increase  of  risk  may  mean  a  payment  by  the 
owner  of  several  hundred  pounds  a  year,  and  may  operate  as  a  cont- 
ple(e  veto  on  some  arrangement  or  some  machme  which  it  might 
otherwise  be  desirable  to  resort  to.  The  occurrence  of  a  few  severe 
fires  in  one  town,  followed  by  an  increase  of  insurance  rates,  may 
have,  and  indeed  has  had,  the  effect  of  driving  some  branch  of  trade 
to  another  locality,  the  seat  of  greater  caution  or  better  fortune.  It 
is  therefore  obviously  desirable  that  so  important  an  influence  should 
be  exercised,  not  precariously  or  capriciously,  but  accordinp  to  the 
combined  wisdom  and  experience  of  those  associations  which  may 
be  supposed  to  mtderatand  the  subject  best,  and  which  obtain  their 
CKpencnce  in  the  way  that  makes  it  perhaps  of  most  value,  by  paying 

It  is  equally  for  the  public  benefit  that  rates  of  insurance  should 
be  fixed  on  some  common  scale.  Suppose  the  system  of  unrestricted 
competition  to  be  tried,  the  first  effect  will  be  a  general  and  great 
reduction  in  rates.  But  it  may  be  said,  "  So  much  the  better  for  the 
insured;  it  the  offices  can  afford  this  reduction  of  rate,  it  will  only 
be  a  fair  result  of  competition;  if  they  cannot  afford  it,  they  will  be 
the  losers,  but  the  public  will  gain;  will  the  effect  not  be  simply  to 
reduce  the  rates  to  the  payii^  point  and  no  further  ?  "  This  would 
be  ail  very  well  if  the  paving  point  could  be  absolutely  ascertained  or 
determined  in  any  way  oeforehand,  but  the  rate  comes  first  and  the 
losses  come  afterwards.  In  other  businesses  prices  are  based  on  some 
certainty  as  to  the  cost  of  production,  but  in  selling  fire  insurance 
the  cost  is  not  known  till  after  it  has  been  sold.  In  a  free  competition 
it  is  the  sanguine  man's  views  which  regulate  the  market  pnce,  and 
the  rates  therefore  cease  to  be  remunerative.  The  consequences  are 
that  some  offices  disappear  aitogether,  others  take  fright  in  time  to 
avoid  ruin,  though  not  to  escape  serious  loss,  persons  who  might 
estabUsb  new  omces  are  deterred  from  doii^  so,  the  bu^ness  gets 
the  character  of  being  a  highly  speculative  and  hazardous  one,  re- 
quiring extravagant  profits  to  induce  men  to  carry  it  on  at  all,  and 
the  public  have  to  bear  the  cost.  Unrestricted  competition  therefore 
is  not  for  their  advantage. 

The  combination  for  uniform  rates  has  another  beneficial  effect; 
it  serves  to  distribute  the  burden  of  fosses  fairly.  If  it  is  a  just  thing 
that  cotton-spinners  ^ould  bear  all  the  losses  that  arise  in  cotton- 
mills,  and  not  leave  them  to  be  borne  by  the  owners  of  private 
dwelling-houses,  or  vice  versa,  it  is  well  that  the  loss  by  each  class  of 
risks  ^ould  be  measured  fairly.  But,  while  the  experiei 
one  office,  taken  by  itself,  furnishes  a  very  imperfe~*  "'•' 

contributes  its  quota  of  knowledge  and  experienc — — 

stock,  and  the  public  get  the  benefit  both  of  broad  and  trustworthy 
data  and  of  that  peculiar  and  intimate  acauaintance  with  f--'- 
different  dass  of  prapwty  or  process  which  the  conductors  of 
company  or  another  are  sure  to  possess- 
No  conventional  or  excessive  rates  can,  however,  be  maintained  for 
any  length  of  time.  Some  member  of  the  union  is  sure  to  percei 
that  popularity  and  profit  may  he  pained  by  introducing  a  lower  ra 
if  a  lower  rate  is  manifestly  sufficient,  or  a  new  company  starts  into 
existence' to  remedy  the  grievance.  It  is  to  be  remembered,  too.  that 
the  directors  and  shareholders  who  control  the  offices  are  likewise 
insurers,  quick  to  raise  the  question  of  how  far  the  rates  they  have  to 
pay  as  individuals  are  justified  by  the  risks  run;  and  if  it  cannot  be 
shown  that  these  rates  are  k  true  measure  of  the  risk,  offices  are  soon 
constrained  by  a  sense  of  justice  or  by  self-interest  or  by  pressure 
from  without' to  mitigate  them.  In  short,  the  association  is  a  union 
bound  together  by  necessity  and  tempered  by  competition. 

Adequately  to  measure  the  risk  of  loss  by  fire  demands  not  merely 
reference  to  an  extended  experience  but  a  watchful  regard  to  current 
changes.  While  tiie  profits  of  fire  insurance  business  fluctuate  con- 
siderably from  year  to  year,  and  seem  even  to  follow  cycles  of  eleva- 
tion anci  depression,  the  tendency  on  the  whole  appears  to  be  towards 
a  growth  of  risk,  although  excessive  competition  among  offices 
prevents  the  rates  from  rising  in  proportion. 

The  Tariff  system  has  steadily  developed  in  minuteness  of 
classification  and  in  adaptation  to  wider  experieoce,  as  well  as 

to  the  changes  in  the  character  of  many  classes  of 
J/^mj-  "^''^  ^^  improvements  in  building  and  by  the  intro- 
titt.    '       duction  of  new  kinds  of  goods  and  machinery.     The 

estimates  of  risk  and  the  determination  of  premiums 
are  largely  governed  by  individual  opinion  and  by  competition, 
no  amount  of  experience  furnishing  a  statistical  basis  on  which 
trustworthy  predictions  of  average  iosa  can  be  made.  Hence  it 
is  otily  by  constant  co-operation  among  insuring  institutions  in 
the  exchange  and  combination  of  their  observations  that  justice 
can  be  done  to  them  and  to  the  public.  The  proper  extent  of 
this  co-operation  is  easily  attained  where  the  business  is  free 
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from  aU  restrictions  except  those  of  the  common  law,  as  in 
Great  Britain,  and  the  competition  of  capital  for  profits  is  keen 
enough  to  keep  the  rates  within  reasonable  limits.  But  in 
countries  in  which  the  government  regulates  the  business  in  a 
more  paternal  spirit,  and  meddles  with  all  its  details  for  the 
avowed  purpose  of  securing  the  safest  and  best  public  service, 
many  difficulties  arise.  This  is  increasingly  the  case  in  several 
of  the  nations  of  Europe,  notably  in  Austria,  Switzerland  and 
Germany. 

But  it  is  in  the  several  statesof  the  United  States  that  the  govern- 
ment supervision  of  insurance  has  most  iaterfeied  with  and  modified 
the  natural  development  of  the  business.    In  recent  years,  begimusE 

with  1885,  sixteen  of  these  states  have  enacted  legislation,  dictated 


the  determination  of  rates.  Companies  have  often  been  indicted, 
fined  and  deprived  of  authority  to  issue  policies  because  of  member- 
ship in  associations  for  the  purely  scientific  purpose  of  ascertaining 
their  average  experience.  The  courts  have  frequently  narrowed  in 
their  interpretations  the  sweeping  intent  of  such  laws,  but  have 


consultation  among  the  companies  upon  the  l^sis  of  their 
business.  In  several  instances  all  the  important  insurance  com- 
panies have  withdrawn  their  agencies  at  once  from  particular  states. 
and  the  business  community  has  t>een  sorely  distressed  for  want  of 
their  protection.  But  the  popular  prejudice  has  not  yielded  to  its 
demand,  and  the  companies  have  never  been  able  to  maintain  their 
own  position  with  unanimity,  the  temptation  to  secure  a  vast  business 
upon  any  terms  being  always  too  strong  for  some  of  them  to  resist. 
Tnis  form  of  legislation  has  beyond  dispute  increased  the  cost  of 
insurance  to  the  people,  while  it  has  embarrassed  and  disturbed  the 
regular  work  of  the  companies. 

Another  pernicious  tendency  of  popular  legislation  in  the  United 
States  is  found  in  the  Vaiual  Policy  laui,  the  first  of  which  was 
adopted  by  Wisconsin  in  1874,  providing  that-when  any  insured 
building  is  wholly  destroyed  by  fire  the  amount  of  the  polk?  shall  be 
conclusively  taken  as  the  amount  of  the  loss.  This  jvinciple,  with 
various  modifications  and  extensions,  has  become  law  in  some  twenty 
srates  of  the  Union,  though  in  many  of  them  its  enactment  has  been 
vigorously  reasted  by  tm  executive  government;  several  governors 
have  vetoed  such  bills,  while  most  in  the  supervising  officers  have 
had  the  intelligence  to  disapprove  them.  The  provision  is  regarded 
by  all  insurance  authorities  as  highly  dangerous,  inviting  o\-er- 
insurance  and  incendiarism;  and  there  is  no  doubt  that  it  has 
this  tendency  in  many  instances.  But  the  statistics  available,  while 
showing  that  in  general  the  rate  of  lose  has  increased  where  such  laws 
are  in  force,  do  not  demonstrate  anv  such  wide  and  ruinous  stimula- 
tion of  fraudulent  practices  as  has  been  apprehended  by  thoughtful 
critics.  The  actual  result  is  commonly  to  throw  upon  the  insurer 
the  responsibility  for  providing  in  advance  against  over-insurance 
by  minute  surveys  and,  in  special  cases,  for  continual  watchfulness 
against  depreciation.  Like  all  other  interference  of  government  with 
private  contract,  however,  it  has  a  marked  effect  in  incteasii^  the 
difficulty  and  expense  of  business  transactions. 

The  direction  in  which  fire  insurance  as  a  social  institution 
calls  most  pressin^y  for  improvement  is  the  extension  of  the 
principle  of  co-insurance.  The  importance  6f  this 
can  only  be  understood  by  remembering  that  the  fa..„.^^ 
aggregate  losses  of  the  community  by  fire  are  chiefly 
made  up  of  innumerable  small  fires  and  not  of  sweeping 
conflagrations.  The  experience  of  every  company  confirms  the 
general  truth,  that  the  number  of  fires  in  which  a  building  is 
totally  destroyed,  or  in  which  the  loss  amounts  to  the  greater 
part  of  the  property  exposed  under  the  same  risk,  is  comparatively 
very  small.  It  maybeasserted  with  confidence  that,  in  the  grand 
aggregate  of  the  business,  much  more  than  three-fourths  of  the 
loss  occurs  in  fires  in  which  less  tiian  one-tenth  of  the  insurable 
value  at  risk  is  destroyed.  The  practical  result  is  obvious.  If 
fires  destroy  a  milhon  of  dollars'  worth  in  property  Insured  for 
its  full  value,  and  a  million's  worth  more  in  property  insured 
for  one-tenth  of  its  value,  the  insurers  will  pay  $1,000,000  upon 
the  first  group  and  more  than  $750,000  upon  the  second.  But 
if  all  the  insurance  is  taken  at  the  same  rate  the  insurers  will 
have  received  premiums  ten  times  as  great  on  the  former  gnoap 
as  upon  the  latter.  This  rough  illustration  shows  that  in  an 
equitable  adjustment  of  rates  the  amount  insured  as  compared 
with  the  value  exposed  is  a  prime  element,  and  that  premiums 
might  justly  form  a  scale,  highest  on  the  smallest  fractions  of 


Mrvrfafco- 


Digitized  by 


Google 


FIRE  INSURANCE] 


INSURANCE 


663 


value,  and  diminishing  rapidly  aa  the  percentage  of  insurance 
increases.  Such  a  scale  is,  however,  impracticable  for  many 
reasons,  apart  from  the  endless  complications  which,  even  if  it 
could  be  constructed,  it  would  introduce  into  the  classification 
of  risks.  Any  scientific  plan  of  insurance,  therefore,  must  provide 
another  method  for  maintaining  the  proportion  between  amounts 
of  premiums  paid  and  the  share  in  its  benefits  obtained  for  them. 
This  is  the  purpose  of  what  are  generally  called  average  or  co- 
insurance clauses.  The  principle  is,  that  when  a  proper  rate 
for  a  class  of  risks  is  found,  then  the  insured  may  protect  at  that 
rate  any  percentage  of  such  a  risk,  and  in  case  of  fire  shall  be 
indemnified  for  the  same  percentage  of  his  loss.  When  once 
dearly  grasped,  this  principle  largely  Amplifies  and  rectifies 
the  busineiss.  It  is  in  universal  use  in  marine  insurance  imder 
the  name  of  "  average,"  and  is  there  recognized  as  indispensable. 
It  is  embodied  in  all  fire  policies  in  France,  Germany  and  several 
other  countries  of  Europe,  and  in  1826  was  made  compulsory 
in  Great  Britain  by  law  in  all  "  floating  policies,"  those,  that  is, 
which  cover  stocks  of  goods  distributed  in  several  places  and  in 
fiuctuating  amounts.  But  it  has  not  yet  became  general  in 
Great  Britain  or  America,  although  every  writer  of  authority  on 
the  subject,  and  every  practical  underwriter  of  targe  experience, 
approves  it.  Systematic  attempts  have  been  made  since  about 
1892  to  extend  its  application  in  the  United  States  "with  much 
success,  but  they  have  bceu  Diet  by  strong  opposition,  which 
shows  a  widespread  misunderstanding  of  its  true  bearing. 

The  co-insurance  clause,  indeed,  which  has  been  generally  ap- 
proved by  the  American  associations  of  underwriters,  and  applied 
ID  the  great  commercial  cities,  is  lesa  sweeping  than  the  paraHel 
agrecmenXa  used  in  France  and  Germany.  The  latter  regard  the 
insured  owner  as  seK-inaurer  for  the  entire  value  at  risk  not  covered 
by  the  policy,  and  grant  indemnity  only  for  that  fraction  of  the 
loss  which  the  amount  insured  bears  to  the  whole  amount  exposed. 
The  American  clause  is  less  logical,  commonly  providing  that:  "  It 
at  the  time  of  fire  the  whole  amount  of  insurance  on  the  property 
covered  by  this  policy  shall  be  less  than  80  %  of  the  actual  cash  value 
thereof,  tnis  company  shall  ...  be  liable  only  for  such  portion  of 
such  loss  or  damage  as  the  amount  insured  by  this  policy  shall  bear 
to  the  said  So%  of  the  actual  cash  value  of  such  property."  But 
this  limitadon  of  the  basis  of  co-insurance  average  to  80%  of  the 
total  value  is  in  perfect  harmony  with  the  conservative  policy  which 
seeks  in  all  cases  to  prevent  over- in  sura  nee.  The  most  serious 
danger  to  which  the  entire  system  is  open  is  that  a  fire  may  promise 
profit  to  the  insured.  To  avoid  this,  it  is  a  small  enough  mat^n  to 
exclude  from  protection  by  the  policy  one-fifth  of  the  estimated 
value,  and  to  require  the  owner  to  assume  that  proportion  of  the  rislc. 
It  is  therefore  reasonable  not  to  require  in  any  case  a  larger  share  than 
four-fifths  to  be  covered,  and  not  to  press  cbe  co-insurance  priuciplc 
so  far  as  to  ofTer  a  differential  advantage  to  those  who  insure  above 
this  limit.  Thus.  Ear  practical  purposes,  and  in  the  general  mass  of 
busness,  the  80  %  clause  may  be  accepted  as  approximately  the  best 
application  of  the  principle.  It  makes  possible  substantial  equity 
in  distributing  the  cost,  while  it  docs  not  interfere  witii  proper 
safeguards  against  over-insurance.  The  cordial  Support  of  the 
mercantile  community  in  the  great  cities,  and  of  the  most  intelligent 
state  officers,  has  been  given  to  it. 

A  popular  imtery  has,  however,  arisen  against  all  forms  of  co- 
insurance, on  the  superficial  and  miiitaken  assumption  that  in  every 
case  the  principal  sum  named  in  the  policy  measures  the  insurance 
paid  for  by  the  premium;  and  that  any  limitation  upon  it  must  be 
a  vfTong  to  the  insured,  for  the  emolument  of  the  insurance  corpora- 
tion. No  iess  than  ten  states  have  paseed  laws  prohibiting  the  clause 
within  their  jurisdiction,  though  Maine  in  1895,  after  a  trial  of  two 
years,  repealed  the  prohibition.  The  law  of  Tennessee,  a  tycdoal 
form,  is  as  follows:  "  Insurance  companies  shall  pay  their  policy- 
holdcra  the  full  amount  of  loss  sustained  upon  property  insured  by 
than,  provided  said  amount  of  [oeb  does  not  exce<^  the  amount  of 
insurance  tijcpiessed  in  the  policy,  and  all  Etipulations  in  such  policies 
to  the  contrary  are  and  shall  be  null  and  void  "  (except  in  case  of 
insurance  upon  cotton  in  bales).  In  seveml  states  the  use  of  the 
co-insurance  clause  is  made  a  penal  offence.  It  is  an  interesting  fact, 
however,  that  while  this  principle,  whenever  it  has  been  generally 
applied,  has  led  not  only  to  a  fairer  equalization  of  premium  rates, 
but,  on  the  whole,  to  a  marked  reduction  of  them,  the  laws  in 
question  have  deprived  the  people  adopting  them  of  the  resuttirig 
benefit.  In  the  year  1893  the  average  premium  rate  upon  all  fire 
risks  written  in  the  states  m  which  co-insurance  was  wholly  or  pardy 
prohibited  was  something  more  than  Si-30  per  tlooo,  white  in  the 
rest  of  the  country,  wbeic  the  clause  was  permitted  and  to  a  large 
extent  used,  the  rate  was  but  96  cents  per  Itooo.  The  marked 
difference,  which  tends  to  increase,  is  a  perpetual  object-lesson  which 
must  in  the  end  appeal  strongly  to  the  popular  intelligence. 


The  varying  attitude  of  several  civilized  governments  towards 
the  institudon  of  insutance  haa  found  wgnifiiiint  cspreBsion  in 
their  tax  laws.  In  Great  Britain  a  stamp  duty  of  6d. . 
was  imposed  in  1694  upon  "  every  piece  of  vdltim  or  JJ™ 
parchment  or  sheet  of  paper  up<m  which  any  policy  j 
of  insurance  should  be  engrossed  or  written,"  and  was 
doubled  in  1698.  It  was  further  increased  (reaching  3s.  lod. 
per  policy  in  1713)  and  varied  by  many  subsequent  acts,  under 
some  of  which  the  percentage  duty  on  fire  insurance  was  also 
made  payable  by  stamps  upon  pohcies.  But  in  1865  the  stamp 
tax  was  finally  reduced  to  the  nominal  sum  of  id.  upon  each 
policy.  A  far  heavier  burden,  however,  was  Imposed  upon 
insurers  by  the  measure  of  Lord  North  in  1782,  diarging  all 
fire  insurances  in  force  with  an  annual  duty  of  is.  6d.  for  every 
£ioo.  iosured.  In  1815  the  general  rate  was  made  3s.  per  ;£ioo, 
but  was  collected  once  for  all  i^ion  the  policy  when  issued;  and 
it  so  remained  until  reductions  began  in  1864.  The  duly  was 
wholly  abolished  in  18G9.  The  revenue  from  this  source  reached 
its  highest  point  in  1863,  when  it  was  £1,714,622,  presumably 
representing  insurances  effected  in  that  year  to  the  amount  of 
£1,143,081,333.  There  are  no  data  for  detennining  the  amount 
of  premium  receipts  or  of  losses  Tealized  on  the  same  voltime  of 
insurance;  but  the  tai  was  recognized  by  economists  as  well 
as  by  all  parties  to  the  policy  contracts  as  an  excessive  burden. 
In  many  instances  it  more  than  doubled  the  cost  of  insunnce. 
Its  effect  in  discouraging  the  prudent  custom  of  insuring  against 
fire  was  very  serious,  and  after  its  abolition  this  custom  extended 
so  rapidly  that  it  soon  became,  and  continues,  practically 
universal  in  Great  Britain.  Upon  the  continent  of  Europe 
fire  insurance  is  generally  taaed  quite  heavily;  most  so  in  France, 
where  the  direct  duties  on  the  premiums,  together  with  the 
registry  and  stamp  taxes  paid  by  the  companies,  have  been 
estimated  to  add  one-foiuth,  or  perhaps  one-third,  to  the  cost 
of  ij 


In  the  United  States  the  companies  are  taxed,  each  by  the  state 
in  which  it  is  domiciled,  upon  their  real  estate,  and  often  upon 
their  capital,  surplus  or  profits,  and  are  required  in  other  states 
to  pay  fees  to  the  insurance  departments,  and  commonly  an 
excise  of  from  I  to  2^  %  of  their  premiums.  An  elaborate  table 
is  prepared  each  year  by  a  committee  of  the  National  Board  of 
Fire  Underwriters,  showing  the  aggregate  amount  of  taxes  paid 
by  the  companies  operating  in  New  York  in  comparison  with  their 
receipts  and  profits.  The  statement  received  and  published  by 
the  board  in  1900  contained  the  following;— 


For  the  Year 

For  Twelve  Years 

1899. 

1888-1899. 

Premiums  (fire  and  marine). 

(1,425.9*9,631 

Losses  paid  (fire  and  marine) 

517)667  la^i 

Expenses 

52,849,129 

Increase  of    liability  (un- 

&nt 

Net  loss  in  the  last  year  .     . 

Net  profit  in  twelve  years    . 

Amount  of  mxes  paid     .      , 
Taxes  were  of  premiums 

r^.' 

3|;98tf  I 

10-35% 

■6-5^%      ■ 

In  quahfication  of  this  statement,  it  may  be  said. that  the  reported 
expenses  appear  to  include  taxjes,  and  that  the  additions  .charged 
to  liability  are  to  some  extent  theoretical  and  flexible.  ,  It  also 
appears  from  the  state  reports  that  upon  the  entire  capital  and 
net  surplus  of  $191,000,000  employed  in  the  busioess  in  the 
United  States  by  316  joint-stock  companies,  dividends  to-the 
amount  of  $8,000,000,  or 4-2%,  were  paid  in  1899  to  shareholders. 
Nevertheless  it  is  tnie  that  competition  among  the  companies, 
together  with  unfriendly  legislation,  has  reduced  the  profit  upon 
their  aggregate  capital  near  the  Tanishing  point,  and  that  the 
taxes,  the  average  rate  of  which  increased  50%  wdthih  the  period 
1891-1899,  are  heavier  in  many  states  than  cauibe  justified  by 
public  policy  or  by  the  analogy  of  other  corporate  interests. 
The  true  principle,  doubtless,  is  that  while  the-«a.ptt;^  eincdc^red 
tizodbytjOOQre 
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e  for  gain  ought  to  contribute  to  the  state  the  same 
share  of  its  profits  as  other  capital,  yet  the  premiums,  agencies, 
policies  and  entire  machinery  representing  only  losses,  and 
providing  for  theii  distribution,  should  be  exempted,  as  far  as 
the  necessities  of  the  pubUc  treasury  permit. 

One  aspect  of  the  taxation  of  fire  insurance  is  of  especial  interest, 
natDe]y,  the  very  general  disposition  of  l^^latures  and  municipal 
authorities  to  impose  upon  the  underwriters  the  cost  of  fire  depart- 
ments. The  aystematic  prevention  and  extinguishment  of  fires 
are  everywhere  assumed  to  be  proper  worlt  for  the  community  at 
laiiie.  But  the  first  license  granted  by  the  crown  to  issue  in- 
surance policies  in  London  in  T687  was  conditioned  upon  regular 
contributions  by  the  authorities  to  support  the  Icing's  gunners  as  a 
fire  brigade,  and  in  the  public  mind  the  privilege  of  insuring  the 
prudent  has  ever  since  been  vaguely  associated  with  the  duty  of 
guarding  the  property  of  the  whole  community.  The  voluntary 
support  of  fire  patrols  by  the  companies  in  London,  New  Yort  and 
other  cities  has  done  much  to  promote  this  view ;  and  a  substantial 
part  of  the  taxes  paid  upon  fire  policies  in  the  United  States  is  levied 
for  the  support  of  fire  departmi  " 
the  pay  ana  penuons  of  firemen 
unuUr  purpc^.  The  tendency 
increase  such  taxes,  under  the  pretext 
that  the  nrotection  afforded  is  for 
the  special  benefit  of  the  companies, 

though  it  would  be  equally  rational 
to  compd  life  insurance  companies  to 
maintaui  general  hospitals  for  the  sick. 

The  most  complete  statistics  of 
the  fire  insurance  business  collected  in  any  country  are  those 
presented  in  the  United  SUUes  to  the  National  Board 
of  Fire  Underwriters  at  each  annual  meeting.  The 
following  summary  of  part  of  the  information  submitted 
by  the  committee  on  statistics,  loth  May  igoo,  giving  the 
amount  of  fire  risks  insured  in  the  United  States,  premiums 
received  for  them,  and  losses  paid  upon  them,  by  all  joint- 
stock  fire  insurance  companies  for  the  year  iSgg  wilt  serve  as 
an  example: — 


a 


to  over  ten  million  pounds,  and  the  ]>rompt  settlement  of  all  claims 
strengthened  considerably  their  position  in  the  United  States, 

In  the  Untied  Kingdom  the  statistics  of  fire  insurance  are 
less  accessible  and  less  complete,  no  o£ciaj  records  being  made 
of  the  local  distribution  of  the  property  insured,  while  the  pub- 
lished accounts  of  the  companies  are  not  sufficiently  uniform 
and  detailed  to  make  a  trustworthy  summary  of  the  entire 
business  possible.  Much  of  it  is  done  by  foreign  compaoies, 
of  whose  British  business  we  have  no  separate  statement.  A 
statement  of  the  revenue  accounts  of  the  various  British  companies 
insuring  against  fire  will  be  found  in  the  annual  Inswance  Blue 
Book  and  Guide. 

In  the  Dominion  oj  Canada  the  insurance  companies  make 
detailed  reports  to  the  government  bureau,  and  the  statistics 
of  the  business  are  full  and  accurate.  The  following  table  shows 
the  aggregate  business  of  five  companies  in  the  Doniinion  in 
i869andi907: — 


Companies. 

Net  Cash 
Premiums 
received. 

Amount  of 
Policies 

taken. 

Amount  at 
Risk  in 
1869. 

Amount  at 
Risk  in 
1907. 

Losses 
paid. 

Canadian  Companies. 
British  Companies      . 
American  Companies. 
All  Companies      .     . 

S 

54.849.706 
159.372.986 

32,449.482 
246,672,174 

S.663,696.931 

14,745.342.255 
2,801,078,04s 
23,210,117,231 

$ 

59,340,916 

115,222,003 

i88!359!8o9 

412,019,53a 
937,240,858 
265,401,198 
1,614,661,55s 

% 

36,073.543 
105,203,259 

20,129,323 
161,406,125 

Fire  Insurance  it 

the  Untied  States.    Joint-Stock  Compa 

nUs. 

Companies. 

Fire  Risks 
assumed. 

Fire 
Premiums 
received. 

Fire 
Losses 
paid. 

Premiums 
per  S 100 
of  Risk. 

Loss  per 

Sioo 
of  Risk. 

Loss  per 
Premiums. 

Fordgn  .     .      35 
Al™    .     .     253 

i 
12,251,299,499 
6,087,570,275 
18,338,869,774 

1 
93.577.169 
42.958.472 
136.535.641 

% 
59,1 19,018 

88;984io32 

S 

■7638 
■7057 
■7445 

1 

■4826 

% 

■6318 
■6975 
■6517 

These  returns  do  not  include  mutual  companies.  The  com- 
pilers of  the  Inswance  Year-Book,  however,  obtain  from  the 
several  state  depart  ments  of  insurance  the  reports  of  all  companies 
made  to  them  of  the  business  done  within  each  state;  and  from 
these  it  appears  that  in  1899,  for  example,  160  mutual  companies 
assumed  fire  risks  to  the  amount  of  $1,119,772,848.  Many 
small  local  associations  have  madeno  returns,  but  their  operations 
are  too  limited  to  materially  afiect  the  aggregate.  It  is  note- 
worthy that  while  mutual  companies  transact  less  than  6% 
of  the  business  of  the  whole  country,  yet  in  the  state  of  Rhode 
Island,  a  densely  peopled  manufacturing'community,  they  have 
more  than  78%,  and  in  Massachusetts  nearly  24%;  and  that, 
while  less  than  one-ninth  of  the  insured  property  of  the  lUnited 
States  is  situated  in  these  two  states,  they  contain  nearly  two- 
thirds  of  that  which  is  insured  by  mutual  associations. 

The  fire  insurance  business  of  foreign  companies  In  the  United 
States  was  comparatively  small  until  1870.  Four  strong  British 
corporations  were  then  in  the  held,  and  their  transactions  amounted 
to  less  than  9  %  of  the  entire  joint-stock  business.  But  their  success 
'  attracted  others  in  rapid  succession,  especially  from  Great  Britain  and 
from  Germany,  and  in  1880,  19  foreign  companies  assumed  23-7  % 
of  all  the  risks  reported  to  the  Narional  Board;  in  1889,  23  such 
companies  to(^  30-3%;  and  in  1899,  35  such  companies  took 
33.2%.  The  distribution  of  the  business  among  them  is  not  given 
by  the  board  tables,  but  can  be  gathered  from  the  reports  of  the 
American  branches  to  the  insurance  departments  of  the  states,  which 
are  summarized  in  the  Spectator  Company's  Year-Books.  The  total 
net  payments  of  the  British  and  colonial  fire  insurance  companies  in 
connexion  with  the  disastrous  fire  in  San  Francisco  in  1906  amounted 


Upon  the  continent  of  Europe  the  fire  insurance  business  is 
conducted  partly  by  local  compaiiies  in  each  country  and  partly 
by  the  great  international  offices  of  Great  Britain  and  Germany. 
The  local  associations  in  Austria,  Germany  and  Switzerland 
are  of  three  classes — public  assurance  organizations  connected 
with  local  governments,  private  mutual  companies  and  joint- 
stock  companies.  It  is  impossible  to  obtain  balance'Sbeets  of 
all,  nor  is  any  information  available  concerning  the  local  distribu- 
tion of  the  risks,  or  the  whole  amount  of  property  insured.  The 
capital  employed  by  stock  cor- 
porations in  this  business  in  each 
country,  and  the  aggregate  pre- 
mium receipts  and  payments  for 
losses  in  the  last  year  of  which 
a  report  is  available  will  be  found 
in  the  annual  Post  Magaxine 
Almanack. 

While  most  of  the  fire  insur- 
ance business  in  the  Australian 
colonies  is  in  the  hands  of  British  companies,  local  institutions 
for  the  purpose  have  had  a  considerable  !development  on  the  same 
general  lines  as  in  Great  Britain  and  with  similar  freedom  from 
interference  by  the  governments.  But  no  accoimts  of  the 
receipts  and  Josses  are  available,  most  of  the  companies  conduct- 
ing a  marine  or  life  insurance  business,  or  both,  under  the  same 
general  management. 

Beyond  the  limits  of  the  great  commercial  narions,  no  satis- 
factory information  is  accesable  concerning  the  practice  of  fire 
insurance.  Even  in  Spain  and  Portugal  there  is  far  less  intelligent 
interest  in  the  subject  than  in  neighbouring  countries,  and  the 
agencies  of  fore^n  companies  transact  much  of  the  business  in  the 
large  towns.  Six  Portuguese  companies  have  maintained  themselves 
for  many  years,  a  few  of  them  for  nearlv  a  century,  and  have 
established  agencies  in  the  Spanish  islands  and  In  Madeira.  For  other 
nations  than  those  mentioned,  the  only  systematic  effort  to  collect 
the  facts  is  made  by  the  compilers  of  the  Year-Book,  and  the  results 
are  extremely  meagre.  The  great  British  and  German  corporations 
are  zealous  in  extending  their  transactions  to  the  commercial  pints 
everywhere,  and  local  companies  are  often  formed  in  the  Britidi 
colonies.  In  addition  to  those  in  Canada  and  Australia  some  com- 
panies in  South  Africa  have  become  financially  important.  Small 
native  companies  have  been  successful  in  establishing  their  credit  in 
Japan,  Brazil,  the  Argentine  Republic,  Chile  and  Peru.  A  consider- 
able business  is  done  in  insuring  the  property  of  foreign  residents  in 
the  Levant,  on  the  coasts  of  J^ia,  in  South  Africa  and  the  Pacific 


the  more  general  practice  o 
successful  fire  companies  am< 
business  in  Mexico  appears  t 

companies. 


There  are  several 
ng  the  Dutch  in  Java.  The  small 
be  wholly  in  the  hands  of  foreign 
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IV.    Life  Insukamce 

Guesses  at  the  probable  length  of  life  for  the  purpose  of  valuing 

or  commuting  life-estates,  leases  or  annuities  were  made  even 

mftary       ^"^  ^^  andents,  and  crude  estimates  of  the  numbei 

of  years'  purchase  such  interests  are  worth  occur  in 
Roman  law  and  in  many  medieval  writings.  In  1540  the  English 
parliament  enacted  that  an  estate  for  a  single  life  should  be 
valued  as  a  lease  of  seven  years,  one  for  two  lives  as  a  lease  of 
fourteen  years,  and  for  three  lives  as  a  lease  of  twenty-one  years. 
More  than  a  century  later  The  Cambridge  TaHes  for  renewing 
of  Leases  and  purchasing  Liens,  a  standard  work  in  England, 
with  the  certificate  of  Sir  Isaac  Newton  to  its  accuracy,  proposed, 
as  a  remedy  for  the  inequity  of  this  fanciful  rule,  to  make  the 
increase  for  each  additional  life  less  by  one  year,  so  that,  valuing 
a  single  life  at  ten  years,  two  lives  shall  be  reckoned  as  nineteen 
years  and  three  lives  as  twenty-seven  years.  No  distinction 
of  ages  was  recognized,  and  the  results,  tabulated  to  decimal 
parts  of  months,  are  worthless.  Thus  the  foremost  minds  of 
the  world  had  as  yet  no  apprehension  of  a  true  method  of 
reasoning  on  thesubject.  The  first  clear  insight  into  the  character 
of  the  problem  appears  in  Natural  and  Political  Observations 
on  the  Bills  of  Mortality,  published  in  1661  under  the  name  of 
John  Graunt,  a  haberdasher  and  train-band  captain  of  London. 
Graunt  recognized  the  principle  of  uniformity  in  large  groups  of 
vital  and  social  facts,  and  actually  prepared,  from  the  mortality 
registers  of  London,  what  he  calls  a  "  Table  showing  of  one 
hundred  quick  conceptions,  how  many  die  within  six  years,  how 
many  the  next  decade,  and  so  for  every  decade  till  76."  This 
was  the  earliest  crude  suggestion  of  a  table  of  mortality,  and 
Graunt's  interest  in  the  inquiry  was  scientific,  without  definite 
practical  purpose.  But  a  little  later  the  sale  of  annuities  was 
pressed  upon  governments  as  a  method  of  discounting  future 
revenues.  In  1671  John  de  Witt,  grand  pensionary  of  Holland, 
reported  to  the  states  general  a  plan  for  such  sales  upon  a 
scientific  method,  the  insist  and  skill  of  which,  had  he  possessed 
proper  statistical  data,  would  have  anticipated  results  only 
reached  by  later  generations.  The  report,  however,  was  buried 
in  the  Dutch  archives  and  forgotten  for  nearly  two  centuries. 
It  was  unknown  in  England  when,  in  iCgi,  the  government 
undertook  thesale  of  annuities.  Aloanof  £1,000,000  was  offered, 
each  £100  paid  in  to  purchase  a  life  annuity  of  £14,  without 
distinction  of  age.  A  table  accompanied  the  offer,  purporting 
to  show  how  many  of  10,000  persons  now  living,  old  and  young 
taken  together  at  random,  are  likely  to  die  in  each  year 
from  one  to  ninety-nine.  The  Durchasers,  though  without 
clear  understanding  of  the  principle,  were  instinctively  shrewd 
enough  to  select  healthy  young  Uves  for  annuitants,  and  the 
nation  paid  enormously  for  the  error.  This  speculation  of  the 
public  treasury  led  the  eminent  mathematician  and  astronomer, 
Dr  Edmund  Halley,  to  examine  the  subject.  In  1693  he  presented 
to  the  Royal  Society  a  study  of  "  The  degrees  of  mortality  of 
mankind."  The  parish  registers  of  England  took  no  note  of 
age  at  death,  and  Halley,  perceiving  that  the  average  duration 
Halky't  "'  ^'^* '"  '"^  groups  of  persons  can  only  be  determined 
TmUr.         when  ages  at  death  are  known,  sought  in  vain  a 

statistical  basis  for  such  an  inquiry  in  his  own  and 
in  many  other  countries.  But  it  happened  that  the  city  of 
Breslau  in  Silesia  had  kept  such  records,  and  he  succeeded  in 
obtainmg  the  registera  for  five  years,  1687-1691,  including 
6193  births  and  5869  deaths.  No  census  of  the  city  having 
beentaken,Halleymadethebesteatimatehecouldof  the  popula.- 
tion,  and  computed  how  many  of  a  thousand  children  taken  at 
the  age  of  one  year  will  die  in  each  succeeding  year.  Arranging 
the  results  in  three  parallel  columns,  showing  in  successive 
lines  the  age,  the  number  living  at  that  age,  and  the  number 
of  deaths  during  the  year,  he  formed  the  first  mortality  table. 
The  arrangement  was  itself  a  discovery,  exhibiting  at  a  glance 
the  essential  data  for  valuing  life-risks,  and  suggesting  solutions 
for  problems  which  had  puzzled  the  ablest  students.  This 
general  form  of  the  mortality  table  remains  in  use  as  the  natural 
and  best  for  such  collections  of  facts.     The  method  of  using  such 


a  table  in  calculating  the  values  of  life  contingencies  was  abo 
discovered  by  Dr  Halley.  He  showed  that  where  a  payment  ia 
to  be  made  at  a  future  date,  if  a  named  person  be  then  alive,  its 
present  value  is  the  sum  which  compounded  at  interest  during  the 
interval  will  amount  to  that  payment  multiplied  by  the  fraction 
representing  the  probabihty  that  the  person  will  survive.  These 
two  elements,  compound  interest  and  the  probability  of  life  or 
death,  are  the  foundations  of  the  theory  of  life  contingencies. 

From  Halley's  time  the  progress  of  the  theory  has  been  in 
three  directions:  first,  in  accumulating  facts  from  which  averages 
are  deduced,  and  analysing  the  data  so  as  toehminate  disturbing 
influences,  that  is,  in  constructing  trustworthy  tables  of 
mortality;  secondly,  in  extending  the  inferences  from  such 
tables,  and  multiplying  their  applications  to  needs  of  practical 
life;  and  thirdly,  in  facihtating  the  calculations  which  these 
applications  require.  But  while  Halley  thus  firmly  and  lastingly , 
drew,  in  outline,  the  theory  of  life  contingencies,  the  numerical 
results  attained  by  him  were  grossly  imperfect.  Forced  by  the 
lack  of  data  to  assume  that  the  population  was  stationary, 
and  to  rely  on  a  rude  estimate  of  its  numbers,  he  well  knew  that 
his  conclusions  were  but  provisional.  Yet  they  were  far  in 
advance  of  the  general  mind  of  his  time.  As  late  as  1694,  and 
even  in  1703,  parliament  substanriaily  re-enacted  the  old  law 
for  valuing  leases  at  seven  years  for  each  life.  The  meagre 
Bresiau  Table  long  remained  the  only  serious  attempt  to  utilize 
actual  observations  of  mortality  for  scientific  purposes.  In 
1746  A.  de  Parcieux  (1703-1768),  a  mathematician  of  Paris, 
published  an  Essaisurlesprobahiiittsdeladurtede  la  vie  kumaint, 
in  which  he  presented  mortality  tables  formed  by  himself,  one 
from  the  records  of  certain  Tontine  associations,  and  five  others 
from  those  of  several  religious  orders  in  Paris,  The  Tontine 
experience  table  was  a  much  closer  approximation  to  the  true 
course  of  mortality,  as  shown  by  later  investigations,  than  any 
of  its  predecessors,  and  indeed  now  appears,  despite  the  crude 
manner  in  which  the  materials  were  treated,  to  have  been  more 
accurate  and  more  trustworthy  than  the  Northampton  or  even 
the  Carlisle  Table  of  much  later  date.  The  essay  of  de  Parcieux 
was  an  important  source  of  information  to  advanced  students 
in  France  and  Germany,  but  attracted  no  general  or  popular 
interest,  nor  was  it  followed  up  by  progressive  researches  of  the 
same  character  in  continental  Europe,  while  it  remained  almost 
unnoticed  in  England. 

Throughout  the  i8th  century  the  customary  treatment  of  life 
annuities  was  as  chaotic  and  fanciful  as  before,  though  some 
writers  of  eminence,  most  notably  Dr  Thomas  Simpson  of  London 
(1752),  treated  the  theory  of  the  subject  with  great  intelligence, 
and  in  1753  James  Dodson  of  London  (great-grandfather  of 
Augustus  de  Morgan)  projected  a  life  insurance  company  in 
which  the  premiums  should  be  accommodated  justly  to  the  ages 
of  the  insured.  But  hfe  insurance  as  a  business  really  began 
with  the  Equitable  Society  of  London,  founded  in  r76a.  The 
associates  petitioned  for  a  charter,  but  the  law  officers  of  the 
crown  refused  it,  saying  that  the  scheme  depended  for  success 
on  the  truth  of  certain  tables  of  life  and  death,  "  Whereby  the 
Chance  of  Mortality  is  attempted  to  be  reduced  to  a  certain 
standard.  This  is  a  mere  speculation,  never  tried  in  practice." 
The  society  was  organized  as  a  voluntary  association,  and  began 
business  in  1 765.  Its  premiums  were  computed  from  the  Breslau 
Table,  with  some  corrections  from  the  London  Bills  of  Mortality, 
and  were  far  higher  than  any  now  in  use.  But  the  managers, 
in  face  of  actual  business,  needed  more  light.  Dr  Richard  Price, 
a  student  of  the  new  science  of  life  contingencies,  was  consulted, 
and  soon  devised  tests  of  the  society's  experience  and  measures 
of  the  financial  results,  which  are  in  principle  those  still  practised. 
He  also  aspired  to  construct  a  more  accurate  table  of  mortality, 
and  discovered  data  in  certain  parish  registers  of  Northampton 
which  promised  to  represent  the  average  of  hfe  in  England. 
From  these  he  formed  in  1 780  the  Northampton  Table  f^^fi^ 
of  Mortality,  and  computed  a  new  and  largely  reduced  (^  r«4fc. 
scale  of  premiums  for  the  society.  The  hbtorical 
importance  of  the  Northampton  Table  lies  in  the  profound 
impression  it  made  on  the  general  mass  of  intelligent  penons. 
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Although  mortftUty  had  long  been  recogniz^  by  special  inqtiirers 
as  a  promising  thtme  for  st&tistfcal  inquiry,  its  actual  treatment, 
except  in  the  narrow  school  founded  by  Johann  Siissmilch  in 
Gennany  (1746),  and  in  the  isolated  and  almost  prophetic  vork 
of  de  Psideux  in  France,  had  been  speculative  and  vague. 
Demoivre  handled  it  with  mathematical  acuteness,  but  framed 
his  scale  of  mortality  (about  1750)  on  a  hypothesis  of  his  own, 
not  on  known  facts.  Out  of  each  group  of  eighty-six  deaths, 
according  to  this  scale,  one  dies  on  the  average  each  year  till  all 
are  gone;  so  that  x  being  the  present  age,  the  probability  of 
death  within  a  year  is  always  1/(86-*).  This  conjecture, 
which,  during  middle  life,  served  as  a  rough  approximation  to 
the  truth,  almost  as  well  as  some  of  the  early  tables  of  repute, 
long  found  remarkable  acceptance  among  men  of  science.  Dr 
Price's  researches  first  brought  to  general  apprehension  the 
conviction  that  a  large  basis  of  observed  facts  is  the  only  source 
of  real  knowledge.  The  government  of  the  day  felt  the  influence 
of  the  movement.  In  1786  Pitt,  then  chancellor  of  the  exchequer, 
consulted  Dr  Price  on  plans  for  the  conversion  of  debt,  and  in 
17S9  the  government  first  showed  knowledge  that  in  granting 
annuities  ages  must  be  distinguished,  and  that  the  prospective 
life  at  ninety  and  that  at  twenty-five  are  not  to  be  estimated 
as  equal.  About  1808  a  conversion  of  3%  into  annuities  was 
planned.  The  Northampton  Table  was  adopted,  and  Morgan 
computed  rates  from  it  which  were  used  for  twenty  years.  It 
proved  to  represent  a  mortality  far  in  excess  of  the  average,  and 
in  1 83 1  John  Finlaison,  being  made  actuary  to  the  debt  com- 
missioners, protested  against  the  rates  in  i;se.  But  not  until 
1828,  when  the  treasury  had  lost  two  millions  of  pounds  by 
selling  annuities  too  cheap,  was  the  law  repealed.  Finlaison 
then  constructed  a  new  and  less  wasteful  scale  for  conversions, 
but  singular  results  followed.  At  the  age  of  ninety,  for  instance, 
;£roo  would  purchase  an  atmuity  of  £6a.  Combinations  were 
formed  to  purchase  annuities  on  the  lives  of  old  people  selected 
for  their  vigour;  675  of  these  were  taken,  with  a  further  loss  of 
at  least  a  million  to  the  treasury.  The  Northampton  Table, 
in  fact,  like  the  earlier  Breslau  Table,  was  forroed  without  a 
census,  and  upon  the  false  assumption  that  the  population  was 
stationary.  Dr  Price's  estimate,  founded  on  the  recorded 
baptisms,  was  much  too  low,  many  of  the  people  being  of  a  sect 
whif^h  rejected  infant  baptism.  His  table  represents  an  average 
life  of  twenty-four  years,  whilst  subsequent  inquiries  indicate 
a  true  average  of  about  thirty  years  at  that  time  in  the  same 
parishes.  ,  The  actual  mortality  in  the  Equitable  Society  proved 
to  be  less  by  one-third  than  that  anticipated  by  the  table.  The 
error  had  consequences  of  vast  moment.  The  immediate  and 
dazeling  prosperity  of  the  societies  founding  rates  on  this  sup- 
posed scientific  basis  excited  the  public  imagination,  stimulated 
the  business  exceedingly,  and  led  to  many  extravagant  projects, 
followed  by  fluctuations  and  failures  which  impaired  its  healthy 
growth  and  usefulness. 

In  spite  of  gross  defects,  the  Northampton  Table  remained 
for  a  century  by  far  the  most  important  table  of  mortality, 
^_^  employed  as  the  basis  of  calculation  by  leading  com- 

actuaHai  P^iies  in  Great  Britain,  and  adopted  by  the  courts 
pngnat.  as  practically  a  part  of  the  comioon  law.  Parliament, 
fallowed  by  some  state  legislatures  and  many  courts  in 
America,  even  made  it  the  authorized  standard  for  valuing 
annuity  chargesandreversionaryinterests.  Butinlife  insurance 
practice  it  is  now  wholly  antiquated.  Like  its  most  famous 
successor,  the  Carlisle  Table  of  Joshua  Milne,  it  rested  upon 
observations  of  the  population  of  a  town.  How  far  this  hmited 
and  peculiar  group  represented  the  nation  was  still  doubtful; 
no  less  so  how  far  the  rate  of  mortality  among  appKcants  for 
insurance,  accepted  by  the  ofBces,  would  correspond  with  that 
of  the  urban  citizens  or  of  the  whole  body.  As  soon  as  the 
companies  had  sufficient  records  of  their  own  experience  the 
work  began  of  striving  to  construct,  for  business  use,  tables 
which  should  truly  express  it.  This  branch  of  research  has  ever 
since  been  prosecuted  with  all  the  resources  they  could  command 
of  industry,  practical  judgment  and  mathematical  skill;  and 
the  successive  achievements  in  it  may  be  accepted  as  in  general 
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the  sum  and  measure  of  the  progress  of  actuarial  science.  Now 
the  recognition  of  an  ascertainable  uniformity  in  human  mortality 
has  become  part  of  the  general  stock  of  thought.  But  actuarial 
science,  which  originated  In  Great  Britain,  was  long  the  peculiar 
and  almost  exclusive  possession  of  British  students,  and  even 
till  now  has  been  practised  most  fruitfully  in  its  first  home, 
mainly  by  the  actuaries  of  fife  insurance  institutions,  but  with 
important  contributions  from  other  inquirers,  especially  those 
la  the  service  of  the  registrar-general.  The  most  complete 
storehouse  of  technical  and  practical  learning  on  the  general 
theory  and  on  all  its  applications  to  life  insurance  practice  is 
found  in  the  successive  volumes  of  the  Journal  of  the  Institute 
of  Actuaries.  The  tables  published  by  the  Institute  in  1872, 
founded  on  the  experience  to  1863  of  twenty  companies  (see 
Annuity),  still  remain  the  most  authoritative  expression  of  the 
mortality  of  insured  lives,  and  have  largely  replaced  all  earlier 
standards  in  the  valuations  of  the  British  companies,  more  than 
three-fourths  of  which,  in  their  latest  returns  to  the  Board  of 
Trade,  compute  their  reinsurance  reserves  by  the  H"-  and  H"-' 
tables.  But  for  several  years  a  committee  of  the  Institute  and 
of  the  Scottish  Faculty  of  Actuaries  has  been  engaged  in  collecting 
and  arranging  for  investigation  the  far  vaster  experience  which 
has  now  accumulated  in  the  hands  of  sixty  companies,  including 
the  records  of  more  than  a  million  policies.  Ttic  large  basis  of 
facts  thus  obtained  will  be  treated  with  special  reference  to 
different  classes  of  risks,  and  will  throw  much  fight  on  difficult 
questions  of  selection,  which  have  hitherto  been  treated  specu- 
latively, or  at  least  without  the  conclusive  evidence  of  large 
averages,  and  are  still  more  or  less  in  controversy.  Some  of 
these  will  require  more  detailed  notice  hereafter. 

It  is  only  since  the  middle  of  the  19th  ceutury  that  actuarial 
science  has  rapidly  advanced  in  other  countries,  chiefly  under  the 
stimulus  of  the  extending  (jracticc  of  life  insurance.  Both  in 
America  and  upon  the  continent  of  Europe  the  small  business 
transacted  by  the  picuieer  companies  was  largely  conducted  on 
empirical  and  conjectural  methods  from  year  to  year,  English 
custom  being  consulted  as  a  ^uide  in  fixing  premiums.  The  Gotha 
Bank,  the  first  institution  to  insure  lives  upon  business  prindpTes  in 
Germany,  adopted  at  its  foundation  in  1837  a  mortality  table  iWmed 
by  Charles  Babbage  upon  the  basis  of  the  Northampton  Table, 
corrected  from  cursory  notes  upon  the  early  experience  of  the  Equit- 
able Society,  which  had  been  given  by  its  actuary  to  a  general  meeting 
of  its  members  in  1800.  The  French  companies,  and  several  in 
Germany  of  iater  origin  than  the  Gotha,  took  as  their  standard  the 
so~ca1lod  TaUc  of  de  Farcieux,  previously  described ;  and  this  table, 
with  modifications  dictated  by  Mperience,  continued  until  very 
recently  in  general  use  in  France.  The  Seventeen  Companies'  Table 
of  1843  was  adopted  by  the  Insurance  Commissioners  of  Massa- 
chusetts, who  in  1859  introduced  the  methods  of  state  supervision  of 
insurance  now  generally  practised  in  the  United  States.  This  table, 
tliough  long  superseded  m  the  esteem  o£  actuaries  in  their  ordinary 
work,  is  still  the  standard  for  official  valuations  in  most  states  of  the 
union,  a  fact  which  has  given  it  undue  prominence.  The  so-called 
American  Table,  derived  in  1868  from  the  limited  experience  of  the 
largest  American  company  during  its  earliest  years,  was  the  first 
important  work  of  the  kind  done  in  America.  In  view  of  its  narrow 
baas  of  facts,  it  has  stood  the  test  of  time  singularly  well,  and  it  is 
now  in  wider  use  than  any  other  for  computing  the  premiums  of 
American  companies.  Its  most  marked  difference  from  the  standard 
British  tables  tor  insured  lives  is  that  it  indicates  a  decidedly  lower 
rate  of  mortality  throughout  the  period  of  mature  manhood,  between 
the  ages  of  thirty-five  and  seventy-five,  though  with  a  higher  rate  at 
the  extremes  of  life;  and  this  peculiarity  is  also  found  in  American 
tables  deduced  from  more  recent  and  far  larger  experience. 

Actuarial  science  has  been  widely  cultivated  in  the  United  States 
of  late  years,  the  numbers  and  leal  of  its  professional  students 
having  kept  pace  with  the  extraordinary  growth  of  life  insurance. 
The  aggressive  activity  of  the  companies  has  brought  the  principles 
of  the  husiness  home  to  the  popular  mind  as  in  no  other  country,  and 
a  large  number  of  periodicals  are  devoted  entirely  to  the  subject. 
These  tendencies  have  been  strengthened  by  the  system  of  super- 
vision practised  by  the  states,  which  has  also  greatly  influenced 
public  opinion,  directing  attention  in  an  extraordinaiy  degree  Co 
certain  special  and  technical  features,  to  the  neglect  of  more  com- 
prehensive and  more  useful  crittdsm.  In  the  official  work  of  the 
state  departments  the  actuary's  province  appears  substantially  to 
begin  and  end  with  the  valuation  of  liabilities  upon  the  net  premium 

standard  a' 

surplus  "  of  each  company.     ^. .   _. 

sional  actuaries  have  prosecuted  their  studies  in  a  sdentific  spirit, 
and  most  of  these  since  1889  have  been  associated  in  the  Actuarial 
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which  is  applied  with  increasing  strictness  as  the  sole  and  final 
rd  of  solvency,  and  the  determination  by  it  of  the  "  legal 
J  "  of  each  company.     But  a  considerable  mimber  of  profes- 
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Society  of  America,  which  hai  cstabli^ed  a  high  atandard  of  pro- 
CeseionaJ  competence  in  its  examiaatbng.aiui  transactions.     Tlve 

Siestion  how  far  the  rate  of  mortality  among  insured  lives  in 
metica  is  fairly  rejiresented  by  tables  drawn  from  British  experi- 
ence has  attracted  much  inquiry;  and  many  companies  have  made 
important  contributions  to  it  from  thar  own  records,  in  several 
instances  in  the  finished  form  of  carefully  graduated  tables,  each 
with  an  individual  character,  but  all  with  some  features  which 
distinguish  them  as  a  group.  By  far  the  most  comprehensive  e0ort 
to  establish  a  standard  table  for  America  is  that  of  a  committee  of 
actuaries,  for  which,  in  iS8i,  L.  W.  Meech  published  the  classified 
experience  of  thirty  offices  to  the  end  of  1874,  including  mo«  of  the 
large  companies  in  the  United  States,  and  embracinj[  more  than  a 
million  policies.  The  observations  collected  in  this  work  have 
furnished  materials  for  many  important  investigations,  but  the 
Koished  tables  have  tsrely  been  ap^ied  in  practice,  being  drawn 
from  an.  am^ation  of  Uifgely  incongruous  ezperiencea,  the  infiu- 
eoce  oE  each  ot  which  upon  the  gener^  average  is  indeterminate. 

The  business  of  life  insurance  upon  the  continent  of  Europe  has 
given  an  extraordinary  stimulus  to  actuarial  studies.  Before  1883 
tlie  German  companies  computed  their  premiums  and  reserves  by 
anttauated  life  taoles.  The  moat  approved  of  these,  as  illustrating 
the  duration  of  German  life,  was  tfet  prepared  by  Brune  of  Berlin 
in  1837  from  the  records  for  seventy  years  of  an  annuity  society  for 
widows,  which  practised  careful  medical  selection  of  the  husbands 
and  kept  exact  mortality  registers.  In  1883  was  published  an  ad- 
mirable Cable  founded  on  the  combined  experience  of  twenty-three 
German  compaaies,  which  has  superseded  ail  other  standards  for 
ordinary  valuations  within  the  German  empire.  The  French  com- 
panies generally  continued  to  rely  On  the  tables  of  de  Parcieiix,  with 
modifications  ik  their  most  glaring  defects,  until  a  still  latei'  date. 
In  i898acommitteeofFmx;bactuariea  published  a  new  set  of  tables 
drawn  from  the  experience  of  four  of  the  principal  offices  in  France, 
and  these  are  now  accepted  as  the  best  basis  for  life  insurance  practice 
by  similar  companies  there.  Schools  of  actuarial  science  have  been 
opened  in  both  Germany  and  France,  and  the  professional  actuaries 
of  these  tnwQtries,  and  in  Austria  ^id  Belpum,  have  formed  associa- 
tions for.  the  promotion  of  their  pursuits.  Sessions  of  delegates 
from  the  several  institutes  and  societies  of  actuaries  throu^out 
the  world  meet  triennially  in  general  congress  in  the  various  capitals. 
Such  sessions  do  much  to  broaden  and  harmonize  the  scope  and 
aims  of  tlie  profesdoD. 

Elaborate  e&otts  have  been  made  by  several  governments  to 
employ  the  machinery  of  census  bureaus  fw  detenmatng  the 

general   rate 

of.  mortality,        ToSfe  sMowing  Ou  numb*T  <>f  PtfiPiK  te 

and  it  has 
been  tbe  worthy  ambi- 
tion of  able  actuaries 
to  devise  trustworthy 
methods  of  utilizing  the 
census  returns  for  this 
purpose.  The  British 
Statistical  Office 
under  DrTOUiamFarr 
and  his  successors, 
and,  later,  the  Swiss 
Federal  Bureau  of 
Statistics  have  accom- 
plished the  best  work. 
in  this  direction,  and 
the  series  of  "  English 
Life  Tables,"  founded 

cennial  censuses,  in- 
terpreted by  the 
registered  deaths 
during  the  intervals, 
are  the  most  useful  data  now  available  for  the  average  value  of 
dviHzed  life.  But  all^such  general  tables  are  as  yet  bat  tentative 
and  provisional.  The  rmperfectfoiis  of  mortuary  registries  and 
of  ceoBOs  returns  are  great,  and  corrections  are  largely  con- 
jectural. Until  more  complete  methods  of  collecting  the  facts 
are  practisfed,  the  experience'  of  ■  life  insurance  c6nipafiies 
proffiisei  to  furnish  the  only  toortalhy  tables  having  ilaim  to 
authority.  It  is  already  bsooming  evident  that '  the '  ginetal 
rate  of  mort^ty.  and  in  particular  the  rate  at  eacli'  age'  6f  life, 
not  only  dlffeio  widely  in  different  communities,  bnt  undergoes 
important  changes  in  'snccessivti  generations.  A  nraltitude  df 
forces  are-  at  work'  in  dvillzed  society  which  must  influence  the 
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average  duration  of  life,  such  as  the  extension  and  concentration 
of  many  industries;  tbe  vast  growth  of  dtla,  the  progress  of 
medical  and  hygienic  science,  the  increase  of  wealth,  comfort 
and  luxury,  the  changes  in  the  frequency  and  destFuctiveness 
of  war.  It  is  plausibly  maintained,  on  the  one  hand,  that  these 
and  other  causes  have  already  added  some  years  to  the  average 
lifetime  of  dvUized  man;  and,  on  the  other  hand,  that  their 
combined  effect  has  been  to  lessen  the  sharpness  of  the  Struggle 
for  existence,  to  rescue  the  weakhngs  from  destruction  and 
enable  them  to  multiply,  and  so  to  weaken  sodety  at  large. 
The  final  decision  of  the  question  will  be  found  in  the  gradual 
modifications  of  the  true  table  of  mortality  through  successive 
epochs. 

For  the  purposes  of  life  insurance  the  future  of  mortality  tables 
looks  to  less  amUtious  problems.  The  business  calls  for  exact 
equity  in  determining  the  value  of  all  life  contingendes,  and 
therefore  for  the  most  predse  forecast  attainable  of  tbe  dates 
at  which  the  amounts  assured  must  be  paid.  Some  idea  of  tbe 
historical  progress  of  this  inquiry  may  be  gathered  from  the 
accompanying  table,  which  epitomizes  the  general  characteristics 
of  a  number  of  typical  tables  of  mortality,  showing  at  ages  which 
are  mHltiptes  of  five  years  the  annual  death-rate  indicated  by 
each  of  them.  The  comparison  will  be  found  interesting  in 
many '  ways,  most  strikingly,  perhaps,  as  suggesting  what  is 
confirmed  by  a  detailed  examhiation  of  the  facta,  that  insured 
life  on  the  average  in  Great  Britain  is  deddedly  inferior  to  that 
in  the  United  States,  but  superior  to  that  upon  the  continent  of 
Europe,  and  esped^y  in  Germany.  From  a  cartful  investiga- 
tion of  the  published  experience,  Dr  McCUhtock  condudes: 
"  It  is  an  ascertained  fact  that  after  the  first  five  years  of  insur- 
ance-the  probaMUty  of  death,"  in  Great  BriUin,  "is  fully  one- 
fifth  greater  at  any  given  age  than  the  corresponding  probability 
shown  by  American  experience";  whllS  "the  average  value 
of  assured  life  in  Germany  is  as  much  inferior  to  that  shown  in 
the  H"-  experience  as  that  in  America  has  been  found  to  be 
superior."* 
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No  final  explanation  has  been  given,  and  there  is  no  proof  that 
the  average' life  in  America  is  longer  than  in  England  or  Germany. 
Dr'  McClintock  inclines  to  believe  that  one  potent 
cause  of  the  great  difference  in  the  insured  experience     ^"""^ 
is  that,  while  European  offices  hftve  generally  awaited  .  u,^, 
applications,  which  are  commonly  prompted  by  some' 
sense  of  need  for  insurance,  the  custom  Of  American  companies 
is  actively  to  soKdt  business  through  agents.     On  the  average, 
hves  which  are  only  induced  by  persuasion  to  insure  are  better 
than  those  which  voluntarily  app^". '  That  this  Sug^tion  points 
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out  a  real  and  perhaps  an  import&nt  djfierentiating  influence 
upoa  groups  of  risks  is  not  doubted,  but  the  measure  of  its  efiects 
has  not  yet  been  determined.  The  question  is  one  of  many 
which  yearly  assume  more  prominence,  and  which,  as  a  class, 
are  conventionally  termed  problems  of  selection.  Assuming 
that  the  general  rate  of  mortality  is  precisely  known,  any  devia- 
tion from  it  occurriDg  in  a  special  group  of  insured  jives,  as  the 
result  of  some  influence  peculiar  to  that  group,  is  called  the  eSect 
of  selection.  If  insurance  were  offered  on  equal  terms  to  all, 
the  feeble  and  dying  would  apply  in  disproportionate  numbers, 
and  the  mortality  would  be  excessive.  To  avoid  this  danger 
careful  medical  examinations  are  required,  excluding  risks 
which  appear  to  be  impaired;  and  this  selection  by  the  insurer 
uniformly  reduces  the  mortality  below  the  general  average 
during  the  earliest  years  of  insurance.  During  these  years  large 
numbers  of  the  insured  withdraw,  either  from  inability  or  from 
indisposition  to  pay  their  premiums,  but  the  motive  to  do  so  is 
weakest  with  lives  which  have  become  impaired.  The  average 
vitality  is  lowered  by  the  loss  on  the  whole  of  a  superior  class, 
and  the  average  mortality  of  those  who  persist  rises.  The  extent 
of  this  influence  varies  widely  with  the  proportionate  number  of 
lapses  and  the  motives  which  induce  them,  increasing  in  a 
startling  degree  when  lapses  multiply  in  a  discredited  company, 
and  remaining  small,  or  even  at  times  doubtful,  under  very 
favourable  conditions;  so  that  the  ascertainment  of  its  amount 
in  different  circumstances,  and  for  different  groups  of  the  insured, 
is  a  problem  of  extreme  complication.  Its  importance  is  in- 
creased by  two  tendencies  which  have  grown  stronger  in  the 
practice  of  recent  years;  first,  to  permit  at  all  times  the  with- 
drawal by  any  policy-holder  of  a  substantial  part  of  the  technical 
or  average  reserve  upon  his  assurance,  a  privilege  which  legisla- 
tion and  public  opinion  in  the  United  States  have  extorted  from 
the  companies;  and,  secondly,  the  extensive  introduction,  tmder 
competition  for  public  favour,  of  forms  of  policies  which  grant 
the  option,  at  fixed  dates  in  the  future,  between  withdrawing 
the  entire  "accumulations,"  or  technical  reserve  and  surplus, 
and  continuing  the  insurance.  It  is  well  known  that  at  the 
maturity  of  these  options  the  motive  is  strong  for  impaired  lives 
to  remain  insured,  and  that  the  cash  withdrawals  are  so  largely 
of  superior  lives  that  the  subsequent  rate  of  mortality  is  much 
increased.  Other  problems  in  selection  arise  from  varieties  in 
the  forms  of  policies.  It  is  commonly  recognized  that  there  are 
genera]  and  marked  differences  between  the  mortality  experienced 
upon  assurances  issued  at  low  and  those  at  high  premium  rates. 
Policies  for  short  terms,  on  which  the  computed  net  rates  are 
the  lowest,  have  been  found  so  unprofitable  to  the  insurers  that 
they  are  rarely  granted,  and  only  with  a  very  heavy  loading  of 
the  tabular  value.  Upon  those  insured  for  life,  with  annual 
premiums,  there  is  a  large  and  constant  excess  of  death  losses 
above  the  endowment  assurances,  while  groups  of  policies  with 
tontine  or  cumulative  features  or  reserved  bonuses,  available 
only  after  surviving  a  term  of  years,  uniformly  experience  a  low 
mortality. 

It  is  also  to  be  remarked  that  it  is  found  in  general  that  the 
average  amount  of  policies  matured  by  death  is  higher  than  the 
average  of  all  pohcies  in  force;  |and  some  actuaries  incline 
to  believe  that  tables  of  pecuniary  loss  might,  for  practical  use, 
take  the  place  of  tables  of  mortality,  since  the  actual  claims  are 
in  units  of  money,  not  of  lives.  The  vast  field  of  inquiry  opened 
to  actuaries  by  these  and  many  more  special  questions  of  selection 
promises  to  engross  more  and  more  of  their  attention  and  labour. 
The  technical  methods  of  reducing  and  treating  the  data  of 
mortality  have  been  brought  to  a  high  degree  of  perfection,  but 
the  necessity  for  a  better  classification  of  the  data  themselves, 
with  reference  to  special  groups  of  lives  or  policies,  differentiated 
by  social  or  local  circumstances,  by  business  methods,  by  forms 
of  contract,  by  race  or  personal  characteristics,  must  assume 
ever  greater  prominence.  It  is  conceivable  that,  at  some  period 
hereafter,  the  practical  reliance  of  the  offices  will  be  more  upon 
tables  to  be  computed  for  such  special  groups,  from  select 
experience,  than  upon  those  drawn  from  vast  aggregates  without 
discriminating  among  their  somewhat  incongruous  divisions. 


The  mortality  tables  in  common  use,  however,  have  been 
proved  by  a  vast  experience  to  furnish  a  safe  and  fairly  equitable 
basis  for  the  business  of  assuring  lives.  Assuming 
that  the  table  shows  how  many  of  a  large  group  now  2^„« 
assured  may  be  expected  to  end  in  each  succeeding  laclar. 
year,  the  present  value  of  the  claims  upon  them  depends 
exclusively  upon  the  rate  of  interest  at  which  funds  will  accu- 
mulate. Exact  foresight  of  this  rate  being  impossible,  the 
insurer  must  assume  a  rate  which  can  with  certainty  be  realised. 
The  difficult  problem  of  determining  the  hmits  of  safety  in  this 
assumption  attracts  the  more  attention  now,  because  of  the 
recent  persistent  decline  in  the  average  productiveness  of  invested 
capital.  The  actuary  is  forced  to  observe  that  the  interest  factor 
in  his  calculations  is  much  less  definitely  fixed  by  known  facts 
than  the  mortality  factor.  The  longer  a  contract  has  to  run,  the 
greater  the  efiect  of  the  difference  in  rate.  The  value  of  a 
payment  to  be  made  in  thirty  years  is  greater  by  above  one-half 
with  interest  taken  at  3  %  than  at  4i%,  and  one  to  be  made  in 
thirty-six  years  is  more  than  twice  as  great.  Hence  the  most 
careful  study  of  the  forces  determining  for  long  periods  the 
average  rate  of  interest  is  fundamental  ia  life  insurance.  The 
tendency  of  opinion  is  to  bold  that  a  progressive  towering  of 
interest  rates  must  result  from  the  accumulation  of  wealth. 
In  support  of  this  belief  it  is  pointed  out  that  from  1873  nearly 
to  the  present  time  there  has  been  a  general  and  somewhat 
uniform  decline  in  the  yield  of  invested  capital,  as  represented 
by  government  stocks,  mortgage  loans,  savings  bank  deposits 
and  discounts  in  all  commercial  nations.  The  movement  has 
been  disguised  by  wide  fluctuations,  temporary  or  local,  but  has 
been  on  the  whole  world-wide  and  continuous,  when  great  masses 
of  capital,  such  as  the  investments  of  life  companies,  are  kept  in 
view.  The  fall  has  been  greatest,  too,  in  countries  wliere  rates 
were  formerly  highest,  suggesting  that  as  the  great  financial 
markets  of  the  world  become  more  intimately  connected  the 
normal  rate  of  interest  assumes  a  more  cosmopolitan  character, 
with  an  increasing  tendency  to  equality  among  them.  These 
considerations  have  had  an  important  infiuenoe  upon  the  com- 
putations of  life  insurance  companies.  la  Great  Britain,  and 
commonly  in  continental  Europe,  the  leading  offices  from  the 
first  assumed  lower  rates  of  interest  than  those  in  America, 
usually  3I  or  3%;  and  the  reductions  in  their  estimates  have 
as  yet  been  moderate,  only  thirty-one  out  of  seveuty^four  British 
offices  having  lowered  the  interest  basis  in  their  valuations 
reported  to  the  Board  of  Trade. 

These  returns  show  that  of  these  companies  only  twenty-thr«e  now 
compute  reserves  upon  a  rate  as  hied)  as  3}  %,  while  farty-toUr  amume 

8%  and  seven  a  stiti  lower  rate.  But  in  America,  when  the  business 
rst  became  important.  6  %  was  a  more  frequent  rate  of  investment 
than  5  %,  and  the  laws  of  New  York  and  of  many  other  states 
countenanced  the  confident  expectation  of  a  permanent  yield  of  at 
least  4i%.  The  rate  of  4%  adopted  by  the  principal  companies, 
and  by  the  law  of  Massachusetts  from  i86t,  was  regarded  as  highly 
conservative.  But  as  early  as  i88z  one  important  company  began 
to  reserve  upon  new  business  at  3%,  and  since  1805  there  has  been  a 
gradual  change  by  the  leading  offices  to  3i  %,  and  in  a  few  instances 
to  5  %,  as  the  basis  of  premiums  and  of  reserves  upon  new  pohcies. 
Senous  efforts  have  been  made  to  induce  legislation  which  will 
gradually  establish  one  of  these  rates  as  a  test  of  technical  solvency. 

There  are  not  wanting,  however,  indications  that  the  pro- 
tracted decline  in  rates  of  interest  in  the  world's  markets  may 
have  been  checked,  and  even  that  a  reverse  movement  has 
begun.  Rates  of  discount  everywhere,  interest  on  government 
loans  except  in  America,  and  on  mortgage  loans  in  Europe,  have 
on  the  whole  advanced,  the  minimum  average  rates  having  been 
reached,  after  twenty-five  years  of  gradual  reduction,  in  1S97. 
These  facts  are  entirely  consistent  with  the  conclusions  suggested 
by  the  history  of  the  subject.  No  uniform  or  secular  tendency 
to  reduction  in  the  average  rate  of  interest;  which  is  the  index  of 
the  average  productiveness  of  capital,  not  of  its  amount,  can  be 
found  to  have  prevailed.  Fluctuations  in  the  average  rate  are 
found,  quite  independent  of  the  local  and  temporary  fluctuations, 
which  are  often  extreme;  and  these  long  tidal  waves  of  change 
have  at  times,  for  generations  together,  risen  and  fallen  with  some 
approach  to  periodicity.     The  prevailing  rate  has  been  a  littte 
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lower  on  the  average  in  the  19th  century  than  in  the  i8th,  but 
was  lower  through  the  middle  decades  of  the  i8th  century  than 
through  those  of  the  19th.  On  the  whole,  it  seems  clear  that  the 
accumulation  of  wealth  in  itself  has  no  necessary  tendency  to 
diminish  the  productiveness  of  a^ital;  that  this  productiveness, 
on  the  general  average,  has  not  materially  varied  in  many 
generations;  but  that  the  promise  and  expectation  of  productive- 
ness which  prompt  the  demand  for  its  use  depend  upon  the 
activity  of  enterprise,  growing  out  of  the  preroiling  spirit  of 
hope;  upon  the  rapidity  with  which  new  inventions  are  made, 
industries  extended,  and  floating  or  loanable  capital  expended 
in  permanent  works.  These  conditions  are  subject  to  fluctuations 
extending  through  considerable  periods,  so  that  for  a  number  of 
years  the  rate  may  be  higher,  and  then  for  a  similar  series  of  years 
lower  than  the  normal  rate,  determined  by  average  productive- 
ness, but  always  tending  to  return  to  this  normal  rate,  as  the  tide- 
swept  surface  of  the  ocean  to  its  normal  level. 

While  the  exceea  of  the  average  yield  of  capital  in  America,  above 
that  of  the  older  nations,  is  diminished  as  the  facilities  of  transfer 
and  exchange  increase,  there  is  no  reason  to  conclude  that  it  will 
disappear  for  generations  to  come.  It  aeemH,  therefore,  that  the 
general  assumptirm  of  3  %  for  the  valuation  of  BritiEh  offices,  and 
that  of  3)%  which  is  becoming  the  accepted  standard  for  the 
companlea  of  the  United  States,  should  command  unquestioned 
conndence. 

The  business  of  life  insurance  being  founded  on  well-ascertamed 
natural  laws,  and  on  principles  of  finance  which  in  their  broad 
aspect  are  of  the  simplest  description,  there  exists  no 
^**^  necessity  for  frequent  close  scrutiny  of  the  aSaira  of  an 
nt»m.  insurance  o£&ce,  in  so  far  as  the  maintenance  of  a  mere 
standard  of  solvency  is  concerned.  We  have  seen  that 
the  premiums  charged  for  insurances  are  based  c»i  certain 
assumptions  m  regard  to  (i)  the  rate  of  mortality  to  be  experi- 
enced, (1)  the  rate  of  interest  to  be  earned  by  the  oSce  on  its 
funds,  and  (3)  the  proportion  of  the  premiums  to  be  absorbed  in 
expenses  and  in  providing  against  unforeseen  contingencies.  If 
these  assumptions  are  reasonably  safe,  an  insurance  office  pro- 
ceeding upon  them  may  be  confidently  regarded  as  solvent  so  long 
as  there  is  no  conspicuously  unfavourable  deviation  from  what 
has  been  anticipated  and  provided  for,  and  so  long  as  the  funds 
are  not  impaired  by  imprudent  investments  or  otherwise.  The 
ascertainment  and  division  of  profits,  howevu:,  require  that  the 
affairs  should  be  looked  into  periodically;  but  the  fluctuations 
to  which  the  surplus  funds  are  liable  within  limited  per^t^  of 
time  are  generally  regarded  as  furnishing  a  sufficient  reason  why 
such  investigations  should  not  take  place  too  frequently.  Ac- 
cordingly in  most  offices  the  division  of  profits  takes  place  only  at 
stated  intervals  of  years — usually  five  or  seven  years — when  a 
complete  survey  is  taktai  of  the  whole  engagements  present  and 
future,  and  of  the  funds  available  to  meet  these.  The  mode  in 
which  the  liability  of  an  office  under  its  current  policies  is  esti- 
mated requires  explanation. 

All  statistical  observations  on  the  duration  of  human  life  point 
to  the  conclusion  that,  after  the  period  of  extreme  youth  is  past, 
the  death-rate  among  any  given  body  of  persons  increases 
gradually  with  advancing  age.  If,  therefore,  insurance  premiums 
were  annually  adjusted  according  to  the  chances  of  death 
corresponding  to  the  current  age  of  the  insured,  their  amount 
would  be  at  firat  smaller,  but  ultimately  larger,  than  the  uniform 
annual  payment  required  to  insure  a  given  sum  whenever  death 
may  occur.  This  is  illustrated  by  the  following  figures,  calculated 
from  the  H"  mortality  tabic  at  3  %  interest.  In  colunm  2  is  the 
uniform  """^'al  premium  at  age  thirty  for  a  whole^term  insurance 
of  £100.  In  column  3  are  shown  the  premiums  which  would  be 
required  at  the  successive  ages  stated  in  column  i  to  insure  £100 
in  the  event  of  death  taking  place  within  a  year.  Column  4  shows 
the  differences  between  the  figures  in  column  2  and  those  in 
column  3. 

From  this  table  it  appears  that  if  a  number  of  persons  eflect, 
at  the  age  of  thirty,  whole-term  insurances  on  their  lives  by 
annual  [xemiums  which  are  to  remain  of  uniform  amount  during 
the  subaiBtence  of  the  insurances,  each  of  them  pays  for  the  first 
year  £1-130  more  than  is  required  for  the  risk  of  that  year.     The 
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second  year  the  premiums  are  each  £1  ■  1 1 1  m  excess  of  that  year's 
risk.  Thethirdyeartheexcessisonly£i'093,andsoitdiminishes 
from  year  to  year.  By  the  time  the  individuals  who  survive  have 
reached  the  age  of  fifty-four,  their  uniform  """"j'l  premiums  are 


(I) 

llAlH.. 

(3) 

P«^!iA»,. 
(4) 

3" 
32 

£1-880 
1-880 
1-880 

-787 

+£1-130 
+  1-093 

53 
54 
55 

1880 
1-8S0 
1-880 

i<'8o6 
1-916 
2-04* 

-^ 

95 
96 
97 

i-iS8o 
I -880 
1-880 

61-848 
79-»S5 

97-087 

-59i>68 
-77-385 
-95-207 

no  longer  sufficient  for  the  risk  of  the  following  year;  and  this 
annual  deficiency  goes  on  increasing  until  at  the  extreme  age  in 
the  table  it  amounts  to  £95-307,  the  difierence  between  the  uni- 
form annual  premium  (£i'88o]  and  the  present  value  (£97-087)  of 
£100  certain  to  be  paid  at  the  end  of  a  year.  Now,  since  the 
uniform  annual  premiums  are  just  sufficient  to  provide  for  the 
ultimate  payment  of  the  sums  insured,  it  is  obvious  that  the 
deficiencies  of  later  years  must  be  made  up  by  the  excess  of  the 
earlier  payments;  and,  in  order  that  the  insurance  office  may 
be  in  a  position  to  meet  its  engagements,  these  surplus  payments 
must  be  k^t  in  hand  and  acciunulated  at  interest  until  they  are 
required  for  the  purpose  indicated.  It  is,  in  effect,  the  accumu- 
lated excess  here  spoken  of  which  constitutes  the  measure  of  the 
company's  liability  under  its  policies,  or  the  sum  which  it  ought 
to  have  in  hand  to  be  able  to  meet  its  engagements.  In  the 
individual  case  this  sum  is  usually  called  the  "  reserve  value  " 
of  a  policy. 

In  another  view  the  reserve  value  of  a  policy  is  the  difference 
between  the  present  value  of  the  engagement  undertaken  by  the 
office  and  the  present  value  of  the  premiums  to  be  paid  io  future 
by  the  insured.  This  view  may  be  regarded  as  the  counterpart 
of  the  other.  For  practical  purposes  it  is  to  be  preferred  as  it 
is  independent  of  the  variations  of  past  experience,  and  requires 
only  that  a  rate  of  mortality  and  a  rate  of  interest  be  assumed 
for  the  future. 

According  to  it,  the  reserve  value  (.Vi)  of  a  policy  for  the  sum  of 
I,  effected  at  age  x,  anil  which  has  been  in  force  for  «  years — the 
(n4-(Jth  premium  being  just  due  and  unp^d — may  be  expressed 
thus,  in  symbols  with  which  we  have  already  become  familiar. 

,V.-A.«-P.(i-t-o„,^     .       .       .      (I). 
If  we  substitute  for  \^,  its  equivalent  Vt+,{\-\-a^t)  this  expres- 
sion becomes 

.V..(P^.-P,){i+<.^,)     ,      .      .     (2); 
whence  we  see  that  the  aum  to  be  reserved  under  a  policy  after  any 
number  of  years  arises  from  the  difference  between  the  premium 
actually  payable  and  the  premium  which  would  be  required  to  assure 
the  life  afre^  at  the  increased  age  attained.    By  substituting  for 

Ptn  and  P,  their  equivalents  jT^j^ (1— e)  and  £^ -— (l— p)t 

we  obtain  another  useful  form  of  the  expres^n. 


(4)- 

The  preceding  formulae  indicate  clearly  the  nature  of  the 
calctdations  by  which  an  insurance  office  is  able  to  ascertain 
the  amount  of  funds  which  ought  to  be  kept  in  hand  to 
provide  for  the  liabilities  to  the  assured.  In  cases  a^aiy. 
other  than  whole-term  insurances  by  uniform  annual 
premiums,  the  formulae  are  subject  to  appropriate  modifications. 
When  there  are  bonus  additions  to  the  sums  insured,  the  value 


of  these  must  be  added,  so  that  by  the  foregoing,iofmula  (i). 
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example,  the  value  of  a  policy  !ot  i  with  bonus  additions  B  is 
(i+B)A,+,-P(i+a,4*)-  But  the  general  principles  of  calcula- 
tion are  the  same  in  all  cases.  The  present  value  of  the  whole 
sums  undertaken  to  be  paid  by  the  office  is  ascertained  on  the 
one  hand,  and  on  the  Other  hand  the  present  value  of  the 
premiums  to  be  received  in  future  from  the  insured.  The  differ- 
ence between  these  (due  provision  being  made  for  expenses  and 
contingencies,  as  afterwards  explained)  represents  the  "  net 
liability  "  of  the  office.  Otherwise  the  net  liability  is  arrived 
at  by  calculating  separately  the  value  of  each  policy  by  an 
adaptation  of  one  or  other  of  the  above  formulae.  In  either 
case,  an  adjustment  of  the  annuity- values  is  made,  in  order  to 
adapt  these  to  the  actual  conditions  of  a  valuation,  when  the 
next  premiums  on  the  various  policies  are  not  actually  due, 
but  are  to  become  due  at  various  intervab  throughout  the 
succeeding  year. 

So  far  id  regard  to  the  provision  for  payment  of  the  sums  con- 
tained in  the  policiea,  with  their  additions.     We  now  come  to  the 
proviwon  for  future  expenses,  and  for  contingencies  not 
embraced  in  the  ordinary  calculations.    In  what  is  called 
•  the  "  net-premium  "  method  of  valuation,  this  provision 

[psDM(,    jg  n^a^g  by  thicwing  off  the  whole  "  loading  "  in  estiniat- 
^  ing  the  value  of  the  premiums  to  be  received.    That  is  to 

ly,  the  premiums  valued,  in  order  to  be  set  off  against  the  value  of 
le  sums  engaged  to  be  paid  by  the  office,  are  not  the  whole  premiums 
actually  receivable^  but  the  net. or  pure  piemlums  derived 
from  the  table  employed  in  the  valuation.  The  practicaj 
«ffect  of  this  is  that  thij  amount  brought  out  as  the  net 
■""""■ .  liability  of  the  office  is  sufficient,  together  with  the  net- 
premium  portion  of  its  future  receipts  from  policyholders,  to  meet  the 
sums  assured  under  its  .-policies  as- they  mature,'  thus  leaving  free  the 
remaining  portion-^-the  mai'lia  or.  loading — of  each,  year's  premium 
income  to, meet  expenses  and  any  extra  demands.  Wien  the  tnargin 
thus  left  ijroves  more  than  sufficient  for  those  purposes,  as  under 
'  ordinary  circumstances  it  always  ought  to  do,  the  excess  falls  year 
by  year  into  the  snrplus  funds  of  the  ofRce,  ito  be  dealt  with  ai  profit 
at  the  next  periodical  iavestigation. 

There  awjeara  to  be  a  decided  preference  among  insurance 
companies  tor  the  net-premium  method  as  that  which  on  the  whole 
'  is  best  suited  for  valuing  the  liabiliries  of  an  office  trans- 
^^~^  acting  a  profitable  business  at  a  moderate  rate  of  rxpeaae, 
rmlutM.  gjjjj  n^kine  investigations  with  a  view  to  ascertaining  tkc 
amount  of  surplus  divisible  among  its  constituents,  ,  In  certain 
circumstances  it  may  be  advisable  to  depart  from  a  strict  application 
of  the  characteristic  feature  of  that  method,  but  it  must  always  be 
borne  in  mind  that  any  encroachment  made  upon.thc  ''margin  "  in 
valuing  the  premiums  is,  so  far,  an  anticipation  of  future  prfofitB. 
Any  such  ^croachment  is  indeed  inadmissibLe,  unless  the  margin 
is  at  lea^t  more  than  sufficient  to  provide  for  future  expenses,  ana  in 
any  ca9e  oare  must  be  taken  to  guard  against  what  are  called 
"  negative  values."  These  arise  when  the  valuation  o(  the  future 
premiums  is  greater  than  the  valuation  of  the  sums  engaged  to  be 
paid  by  the  Mliee,  or  when  in  the  expression  (?«■•  —  ?>)('+"*+•>)  the 
value  of  Pi. is  increased  so  as  to  be  greater  than  that  of  Fi+..  It  is 
evident  that  any  valuation  which  includes  "  negative  values  "  must 
be  misleading,  as  policies  arc  thereby  treated  as  assets  instead  of 
liabilities,  and  such  fictitious  assets  may  at  any  time  be  cut  off  by 
the  assured  electing  to  drop  their  policies. 

In  recognition  ofthe  fact  that  a  laree  proportion  ot  the  first  year's 
premiums  is  in  most  offices  absorbed  by  the  expense  of  obtaining 
new  business,  it  has  been  proposed  by  some  actuaries  to  treat  the 
first  premium  in  each  case  as  applicable  entirely  to  the  risk  and  ex- 
penses of  the  first  year.  At  a  period  of  valuation  the  policies  are  to 
be  dealt  with  35  if  effected  a  year  after  their  actual  date,  and  at  the 
increased  age  then  attained. 

Another  modification  of  the  net-premium  method  has  been 
advocated  for  valuing  policies  entitled  to  bonus  additions.  It  con- 
„^^  sista  in  estimating  the  value  of  future  bonuses   (at  an 

^^^.  assumed  rate)  in  addition  to  that  of  the  sum  assure<  and 
tomcMi  exislini  bonuses,  and  valuing  on  the  other  hand  so  much 
"'^'^  of  the  office  premiums 
provide  the  sum  assured  and  boi 
msurance.  This  tends  to  secure,  t 
a  tolerably  steady  rate  of  bonus. 

An  essentially  diffei^ent  method  is  employed  by  some  offices,  and 
is  not  without  t)ie  support  ot  actuaries  whose  judgment  iS  entitled 
to  every  respect.'.  It  has  been  'Called  the  "  hypothetical  metTiod." 
By  it  the  ofiiee  pt'emiums  aremade  the  basis  ot  valwatitm.  Hypo- 
thetical a  imiuty-vklueB.  smaller  than  those  which  would  be  employed 
iii  thenet-ipreraium  method,  arg  deduced  from- the  office  premiums 

by  mefths  of' the  Hlatioh  f—'-^^i—Xt-^v),  and  tik  policies  are 


age.     Mr  Sprague  has  shown  (.Ass.  Mag,,  xi.  90)  that  the  policy- 
values  obtained  by  this  method  will  be  greater  or  less  than,  oreqi    ' 


|U.l 


._,  those  of  the  net-preminra  method  according  as  the  "  loading  __ 
a  constant  percentage  of  the  net  premium  oc  an. equa)  addition  to  it 
at  ali^  ages,  or  of  an  intermediate  character,  its  elements  being  so 
adjuBted  as  to  balance  each  other. 

When  the  net-premium  method  is  employM,  it  is  important  that 
the  office  premiums  be  not  ahogether  left  out  irf  view,  (Aherwise  an 
imperfect  Idea  will  be  formed  as  to  the  resuta  of  the  valuation. 
Suppose  two  offices,  in  circumstanCbs  as  nearly  as  possible  similar, 
estimate  their  liabilities  by  the  net-premium  method  upon  the  same 
data,  but  office  A  charges  premiums  which  contain  a  margin  of  zo% 
above  the  net  premiums,  and  office  B  charges  premiums  with  a 
margin  of  30%.  Then,  in  so  far  as  regards  their  net  liafailitiee 
(always  supposing  the  sum  set  aside  in  -eacn  case  to  be  that  inquired 
by  the  'valuation),  the  reserves  of  those  offices  will  be  of  egual 
strength,  and  if  nothing  further  were  taken  into  account  they  might 
be  supposed  to  stand  in  the  same  financial  position.  But  it  is  obvious 
that  office  B,  which  has  a  mai^n  of  income  50  %  greater  than  that  ot 
office  A,  is  BO  much  better  able  to  bear  any  unusual  strain  in  addition 
to  the  ordinary  expenditure,  and  is  likely  to  realize  a  larger  surplus 
on  its  transactiouB.  Hence  it  appeais  that  in  order  to  obtain  an 
ade<^uate  view  of  the  financial  position  of  any  office  it  is  necessary  to 
consider,  not  only  the  basis  upon  which  its  reserves  are  calculated, 
but  also  the  proportion  of  "  loading  "  or  "  margia  "  contained  in  its 
premiums,  and  set  aside  for  future  expenses  and  profits. 

Valuations  may  be  made  on  different  data  as  to  mortalliy 
and  interest,  and  the  resulting  net  liability  will  be  greater  or 
less  according  to  th«  Botuie  of  thes«.  IJnder  any 
given  table  of  mortality  a  valuation  at  a  low  rat*  of  ^i***  "' 
interest  will  pcoduce  a  laiger  net  lisilality — will  4ata^ 
cequiEe  a  hi^iec  reserve  to  bemadeby:theo&<^^gunEt 
its  future .  engagements  to  the  insur«d-r— thai)  a  valuation  al  a 
higher,  rate.  TheeS^t  of.diStxent  asmn^tions.iti  regard  to  the 
rates  of  mortality  cannot  be  expressed  in  similar  tenns.  A  table 
of  mortality  >diowing  s  high  death-fate,  and  requiring  conse- 
quently laige  assurance  pNpv.iims,  docK  sot  neceesaiily  produce 
large  Teucye  values.  The  costrary,  imiked,  may.b^  the  case,  as 
with  the  Noffthampton  Table,  which  require'  larger  premiutaa 
than  the  more  modern  tables,  but  gives  on  the  wholf^  smalls 
reserve  values.  The  Aatount  of  the  net  liability  depends,  not  on 
the  ai»olute  magoitude  of  the  rate»  of  .iiKKtality  indicated  by  the 
table,  but  on  the  latio  in  which  these  increase  fnun  age  to.age. 

If  the  values  deduced  by  the  net -premium  method  ftmn  any  two 
table*  be  compared,  it  will  be  seen  that 

V',>,--,or  <,V, 
according  as 


l+Ox" 


i+a.*. 


(2); 


where  the  accented  symbols  throughout  refer  to  one  table  and  the 
unaccented  symbols  to  the  other. 

We  have  thus  the  means  of  ascertaiiring  whether  the  policy-values 
of  any  table  will  be  greater  or  less  than,  or  equal  to,  thoae  of  another, 
either  <0  by  calculating  for  each  table  separately  the  ratios  of  the 
annuity- values  at  successive  ages,  and  comparing  the  results,  or  (3) 
by  calculating  at  successive  ages  the  ratios  of  the  annuity-'values 
of  one  table  to  those  of  another,  and  observing  whether  these  ratios 
decrease  or  increase  with  advancing  age  or  remain  etsdonary  through- 
out. The  above  relations  will  subsist  whatever  may  be  the  diuer- 
ences  in  the  data  employed,  and  whether  or  not  the  annuity- values 
by  the  different  tables  are  calculated. at  the  same  rate  of  interest. 
When  the  same  mte  of  intercBt  is  employed,  any  divergence  in  the 
ratios  of  the  ennirily- values  will  of.neoessicy  be  du=  to' diflereoees 
in  the  ratesof  mortajity.  -   - 1  .  ,     1     . 

A  prcvaUing  fidlkcy  in  the  popular  mind,  which  has^rown 
out  of  the  practice  of  net  valu&tioiia',  is  the  hifei«nco  that  'the 
average  technical  reSefve  represents  the  value'of'the    p^jiaiy^ 
individual  policy.     Each  risk  is  properly  assumed  at  •  siivfr- 
its  probable  or  average  value  at  the  tiine.     But  frotn    H"*^ 
that  moment  itstircUmstances  are  constantly  ehanging    '*••'»* 
in  diffict'ions  then  unforeseen,  and  the  expectation  that  such 
changes  will  occur  is  the  mo(iv«  tor'  insuring.    To  treat  -tham 
'smglj-  as  unchongca  in  -('aliife  af  any'latertirnHB  aS  illogical  as 
zocbyLjOOglC 
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it  would  be  after  some  have  matured.  The  actual  value  of  any 
one  risk  borne  by  a  company  is  indeterminate.  It  may  become 
a  claim  to-morrow,  or  not  for  a  geneiaLioa  to  come.  In  the 
former  case  the  company  must  now  hold  fuiids  to  pay  in  full; 
in  the  latter,  the  future  premiums  will  perhaps  more  than  suffice, 
so  that  no  present  reserve  b  needed.  An  entire  reserve  for  the 
whole  body  of  risks  is  essential,  and  its  amount  is  definite, 
upon  the  reasonable  assumption  that  the  general  average  re- 
mains undisturbed  by  individual  changes.  A  distinct  reserve 
for  a  single  policy  is  inconceivable.  To  recognize  it  is  to  deny  the 
first  principle  of  insurance.  The  average  amount  by  which  the 
reserve  of  a  company  must  be  increased,  because  of  the  existence 
of  policies  of  a  given  class,  is  to  the  actuary  an  important  fact, 
and  is  commonly  accepted  as  his  best  guide  in  the  distribution 
of  suiplus.  But  a  popular  theory  has  sdzed  upon  the  assignment 
of  th^  average  sum  to  each  policy,  in  the  technical  shorthand 
of  the  actuary,  and  holds  that  it  is  in  each  case  the  special 
property  of  the  owner  of  that  policy.  The  practical  consequences 
are  serious  when,  as  often,  many  of  the  insured  cease  to  pay 
premiums,  and  each  demands  the  amount  of  the  supposed 
individual  reserve.  His  right  to  claim  it  is  countenanced  by 
a  widespread  public  opinion,  which  has  inspired  statutes  in 
Massachusetts  and  some  other  states,  requiring  companies  to 
redeem  all  policies  lap^ng  after  the  first  two  or  three  years  of 
insurance  at  a  price  founded  on  the  technical  reserve.  Yet,  in 
by  far  the  majority  of  instances,  the  lapse  of  policies  is  of  itself 
a  loss  to  the  company.  It  is  deprived  of  business  secured  at 
much  expense  before  it  has  derived  any  of  the  advantage  expected 
from  the  accession.  It  is  compelled  to  pay  numbers  of  its  profit- 
able contributors  for  ceasing  to  contribute.  The  burden  fails  in 
a  mutual  company  upon  the  insured  who  fulfil  their  contracts. 
Such  laws  favour  those  who  withdraw  after  few  payments  at 
the  cost  of  those  who  maintain  their  insurance  to  the  end,  ot  for 
many  years.  The  American  companies  formerly  yielded  to  the 
pressure  of  a  mistaken  pubhc  sentiment,  and  competed  for 
favour  by  promising  excessive  values  in  case  of  surrender.' 
Similar  conditions  exist  in  Switzerland,  Austria,  and  other 
countries  in  which  the  business  is  minutely  regulated  by  govern- 
ment bureaus.  But  in  Great  Britain  the  companies  are  largely 
free  from  such  influences,  while  an  open  market  exists  for  policies 
which  have  a  commercial  value,  with  results  on  the  whole  more 
satisfactory  to  all  parties  interested  than  any  rule  of  compulsory 
purchase  which  could  be  enforced  on  the  companies. 

A  ^>ecial  form  of  life  insurance,  which  has  wonderfully 
developed,  is  the  family  insurance  of  the  labouring  people  by 
atrial  *^^  so-called  industrial  companies.  Until  recently  this 
/asoraoce.  *^**^  ***  people  had  no  satisfactory  share  in  the  ben^ts 
of  insurance,  although  the  friendly  societies  in  Great 
Britain,  and  many  forms  of  beneficial  associations  in  the 
United  States,  were  attempts,  often  in  part 
successful,  to  provide  for  specisj  wants,  mainly 
for  maintenance  of  the  sick  and  for  the  costs 
of  burial.  Most  of  them,  however,  lacked  a 
scientific  basis  and  an  efficient  and  permanent 
organizatitm,  while  thousands  of  them  were 
grossly  mismanaged.  In  Germany  an  elaborate 
scheme  of  compulsory  insurance  for  labourers 
wasestablishedby  alawof  theempirein  1883, 
and  extended  in  subsequent  years;  and  similar 
legislation  has  been  enacted  in  several  other 
countries,  most  thoroughly  in  S'witieriaad  and 
Austria,  The  ultimate  valuejaf  this  great  social  esperimcnt  cannot 

'  As  a  result  of  investigation  into  the  affairs  of 
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yet  be  determined.  That  itrelieves  much  wtot  and  does  a  great 
sendee  in  preventing  pauperism  b  not  disputed^  but  that  it  also 
undermines  the  independent  spirit  of  the  people,  and  that  It 
imposes  a  burden  upon  liie  national  loduetty,  which  not  only 
haii^>ers  it  in  the  world's  competition,  but  reacts  with  special 
injury  upon  the  class  it  aims  to  benefit,  ate  criticisms  not 
satisfactorily  answered.  No  scheme  of  government  insurance, 
certainly,  is  adapted  to  a  people  impatient  of  paternalism  in  its 
rulers  and  thoroughly  habituated  to  voluntary  association  for 
all  common  interests.  The  solution  of  the  great  problem,  how 
to  apply  the  insurance  principle  to  the  most  [nessing  needs  for 
protection  of  the  class  supported  by  the  wages  of  labour,  is  now 
sought  in  Great  Britain  and  America  mainly  in  the  universal 
offer  to  them  of  industrial  insurance.  The  Prudential  Assurance 
Company  of  London  was  the  pioneer  in  this  work,  beginning  it 
eiperimeatally  in  1848,  but  gradually  adapting  its  methods 
to  the  new  field,  until  a  generation  later  they  showed  thonselves 
so  efficient  that  an  extraordinary  growth  resulted,  and  has  con- 
tinued without  interruption.  This  company  and  others  upon  a 
similar  plan  insure  whole  households  together  for  burial  expenses 
in  case  of  death,  and  a  small  provision  for  dependants  or  for  old 
age,  charging  as  premiums  small  fiacrions  of  a  day's  wages, 
which  must  be  collected  weekly.  The  great  difficulties  en- 
countered were  the  cost  of  small  and  frequcmt  collections,  and 
the  high  rate  of  mortahty,  which  is  from  40  to  90%  more  than 
that  in  the  ex[>erience  of  the  older  companies.  This  high  death- 
rate  is  due  not  so  much  to  the  fact  that  life  is  shorter  in  the 
labouring  class  as  to  the  lack  of  efficient  medical  selection, 
which  would  be  too  costly.  The  premiums,  at  best,  must  be 
made  higher  than  in  offices  insuring  for  annual  payments,  but 
the  demand  for  insurance  extended  as  rapidly  as  the  system  could 
be  explained,  and  the  Prudential  is  said  to  have  now  in  force 
some  13,000,000  policies,  with  an  average  premium  of  twopence 
a  week,  secured  by  an  accumulated  insurance  fund  of  £17,000,000. 
It  has.  superseded  a  host  of  petty  assessment  societies  of  various 
classes  without  scientific  basis  ,or  business  responsibility,  which 
deluded  and  disappoiiited  the  poor.  The  British  goveroinent 
in  1864  undertook  to  administer  a  plan  for  the  insurance  of  work- 
ing men,  but  in  thirty  yeais  accwnf^hed  lees  than  the  work 
of  one  private  company  in  a  year.  In  addition  to  the  many 
insurance  cc^npanies  which  transact,  industrial  business  in  the 
United  Kingdom,  a  Urge  number  of  friendly  societies  have 
adopted  similar  plans. 

The  Intern  of  industrial  insurance  was  introduced  into  the 
United  States  in  1876,  Its  growth,  thougtl  miKJ)  xsuxe  rapid  than 
in  Great  Britain,  was  at  first  slow  compared  with  that  of  later 
years.  The  following  table,  condensed  from  the  Insurance  Year- 
Book  for  igoo,  is  an  interesting  exhibit:  of  the  character  as 
well  as  of  the  extent  of  this  form  of  insurancG  among   working 
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in  thf  United  Slates. 

Year. 

No,  of 
Co,. 

written. 

Policies  in 
force  31st 
Deceniber. 

Insurance  in 
force  3 1 at 
Deceniber. 

Premiums 

received. 

Losses 
paid. 

1876 
1880 
1884 

isse 
1892 
1896 
1899 

3 

3 
7 

\6 

$400,000 
34.a",t3r 
89,150.3*2 
161.260,333 

276.893-933 
360,852,458 
519,789.085 

3,300 
328.357 

5.118,897 
7.373.6«8 
10,048,625 

$248,342 
19,590,780 

108,451,099 
302,033,066 
582,710,309 
886,484,869 
1,292,805,402 

$14,495 

11.939,540 
34.352,900 

40,058,701 
56,159,889 

*i,95S 
430.631 
1.499.432 
4.162,745 
8.847.322 
13.420.336 
17,023,455 

legislature  of  New  York,  a  new  law  regulating  life  insurance  down  to 
the  minutest  details  was  passed  in  1906  {ch.  326).  The  surrender 
TOlue  ol  a  policy  is  to  be  the  amount  of  insurance  which  the  reserve, 
computed  on  tne  44%  mortality  table,  standing  to  its  credit,  will 
purchase  as  a  nagle  premium.  Other  important  features  of  the 
legislaticn  are  that  no  New  York  company  may  hold  a  contingency 
reserve  beyond  a  fixed  proportion  of  the  net  value  of  its  policies ;  the 
limiting  of  types  of  policies  permitted,  the  defining  of  the  nature  of 
investments  permitted,  and  provisions  for  state  supervision,  valua- 
tion, and  annual  division  of  profits. 


It  is  remarkable  that  the  average  weekly  premium  in  the  United 
States  appears  to  be  about  10  cents,  or  two  and  a  half  times  as 
high  as  in  Great  Britain.  The  average  policy  is  also  proportionally 
larger,  and  the  progressive  increase  m  Us  amount  deserves  notice. 
At  the  rate  at  which  the  practice  of  insurance  is  extending  among 
working  men,  h  would  require  but  few  years  for  it  to  b«»me  as 
universal  in  these  countries  as  any  paternal  government  has  aimed 
to  make  it  by  compulsion. 

There  are  various  sources  from  which  a  surplus  of  funds  may 
arise  in  an  insurance  company:  (i)  from  the  rate  of  interest 
actually  earned  being  higher  than  that  anticipated  in  the 
calculations;    (2)    from    the    death-rate   among   the    irisured 
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being  lower  than  thst  provided  for  by  the  mortality  tables; 
^^  (3)  from  the  expenses  and  contingent  outlay  being 

IrunLi.  1**^  *^°  ^^  "loading"  provided  to  meet  them; 
and  (4)  from  miscellaneous  sources,  such  as  profitable 
investments,  the  canoelment  of  policies,  &c. 

Supposing  a  valuation  to  have  been  made  on  sound  data  and 
by  a  proper  method,  and  to  have  resulted  in  showing  that  the 
funds  in  hand  exceed.the  liabilities,  the  surplus  thus  ascertained 
may  be  regarded  as  pf0fil<  <iQ<i  either  its  amount  may  be  withdrawn 
from  the  assets  of  the  office  ot  the  hahilities  may  be  increased  in 
a  corresponding  degree. 

Various  methods  are  employed  by  insurance  companies  in 
distributing  their  surplus  funds  among  the  insured.  In  some 
_  offices  the  share  or  "  bonus  "  falling  to  each  policy- 

""""  holder  is  paid  to  him  in  tash;  in  others  it  is  applied 
in  providing  a  reversionary  sum  which  is  added  to  the  amount 
assured  by  the  policy;  in  others  it  goes  to  reduce  the  annual 
contributions  payable  by  the  policyholder.  A  method  of  more 
recent  introduction  is  to  apply  the  earlier  bonuses  on  a  poUcy 
to  limit  the  term  for  which  premiums  may  be  payable,  thus 
reUeving  the  policyholder  of  his  annual  payments  after  a  certain 
period.  Another  method  is  to  apply  the  bonuses  towards  making 
the  sura  insured  payable  in  the  lifetime  of  the  pohcyholder. 
The  plan  of  reversionary  bonus  additions  is  most  common,  and 
when  it  is  followed  the  option  is  usually  given  of  exchanging 
the  bonuses  for  their  value  in  cash  or  of  having  them  applied 
in  the  reduction  of  premiums. 

Not  only  are  there  different  modes  of  applying  surplus,  but 
the  basis  on  which  it  is  divided  among  the  insured  also  varies 
in  different  offices.  In  some  the  reversionary  bonus  is  calculated 
as  an  equal  percentage  per  annum  of  the  sum  insured,  reckoning 
back  either  to  the  commencement  of  the  policy  in  every  case,  or 
(more  commonly)  to  the  precedmg  division  of  profits.  In  others 
the  rate  is  calculated,  not  only  on  the  original  sums  insured, 
but  also  on  previous  bonus  additions.  In  others  the  ratio  of 
distribution  is  applied  to  the  cash  surplus,  and  the  share  allotted 
to  each  poUcy  is  dealt  with  in  one  or  other  of  the  ways  above 
indicated.  The  following  are  some  of  the  ratios  employed  by 
different  offices  in  the  allocation  of  profits:  (1)  in  proportion 
to  the  amount  of  premiums  paid  (with  or  without  accumulated 
interest)  since  the  last  preceding  valuation;  (i)  in  proportion 
to  the  accumulated  "  loading  "  of  the  premiums  so  paid;  (3)  in 
proportion  to  the  reserve  values  of  the  policies;  {4)  in  proportion 
to  the  difference  between  the  accumulated  premiums  and  the 
reserve  value  of  the  policy  in  each  case. 

Some  offices  have  a  special  system  of  dealing  with  surplus, 
reserving  it  for  those  policyholders  who  survive  the  ordinary 
"  expectation  of  life,"  or  whose  premiums  paid,  with  accumulated 
interest,  amount  to  the  sums  insured  by  their  policies.  This 
system  is  usually  connected  with  specially  low  rates  of  premium. 

In  the  United  States  the  ao-called  "  coatribution  plan  "  has  been 
accepted  in  theory  by  many  companies,  though  carried  out  with 
many  variations  in  detail  by  different  actuaries.  The  principle  is, 
that  since  each  of  the  insured  is  charged  in  his  premium  a  safe 
margin  above  all  probable  outlays,  when  the  necessary  amount  under 
each  head  becomes  determinate  the  several  excesses  should  be 
returned  to  him.  It  is  therefore  sought  to  calculate  what  each 
member  would  have  been  charged  for  net  premium  and  loading  had 
the  mortality,  rate  of  interest,  and  expenses  been  precisely  known 
beforehand,  and  to  credit  him  with  the  balance  erf  hts  payments.  As 
a  corollary  of  the  theory  of  net  valuations,  which  r^^rds  every  life 
insured  as  an  average  life  until  its  end,  and  assumes  the  rigid  ac- 
curacy and  equity  of  all  the  formulas  employed  to  represent  busness 
facts,  it  is  consistent  and  complete.  But  many  minds  find  it  more 
curious  than  practical,  and  prefer  to  seek  equity  in  faithfulness  to 
contract  rights  rather  than  in  adjustments  which  they  deem  too 
refined,  if  not  fandful.  The  plan  has  met  with  little  favour  in 
Et^land,  where  surplus  is  more  commonly  distributed  on  general 
business  principles-  Enormous  bonuses  were  saved  by  the  British 
olfices  out  of  tne  excessive  premiums  at  first  collected,  and  by  the 
American  companies  during  the  epoch  of  high  interest  rates.  But 
(he  use  of  more  accurate  tables,  the  decline  m  interest,  and  the  in- 
creased expenses  of  later  yeare,  have  vastly  reduced  the  apparent 
profits.  Framer  methods  of  distributing  surplus,  wlien  ascertained, 
have  largely  given  way  in  America  to  novel  and  more  complex  plans. 
The  Tontine  idea,  historically  familiar,  was  for  many  j-cars  imitated 
by  some  offices  in  their  insurance  contracts.     All  premiums  above 


outlay,  in  a  company  or  a  class  of  policies,  were  accumulated,  only 
stipulated  amounts  bdng  paid  on  death  claims  meanwhile  maturing, 
with  no  compensation  to  its  members  withdrawing,  until  the  end  M 
a  fixed  term,  when  the  whole  fund  was  apportioned  to  the  survivors. 
Large  returns  were  somedmes  made,  but  many  who  ooukl  not 
maintain  their  policies  were  dissarisfied.  "  Semi-tontines  "  followedt 
partly  meeung  the  difficulty  by  pooling  only  the  surplus,  and  allow- 
ing some  return  in  case  of  withdrawaL  But  these  cruder  forms  of 
contract  are  now  largely  superseded  by  various  "  reserve-dividend," 
"  accumulation,"  "  bond,"  and  "  investment  "  policies,  with  options 
at  stated  periods  between  cash  withdrawals  and  continued  insur- 
ance, the  simple  inducement  to  provide  against  death  being  more  or 
less  merged  in  that  of  making  a  profitable  investment  of  capital. 

In  those  branches  of  insurance  where  the  contract  is  one  of 
indemnity  against  loss,  the  risk  remaining  the  same  from  year 
to  year — and  where  the  consent  of  both  parties,  insurer 
and  insured,  is  required  at  each  periodical  renewal—  r^Mm. 
no  question  of  allowance  in  respect  of  past  payments 
can  arise  when  one  party  or  the  other  determines  to  drop  the 
contract.  It  is  quite  recognized  that  the  premiums  are  simply 
an  equivalent  for  the  risk  undertaken  during  the  period  to  whidi 
they  apply,  with  a  certain  margin  for  expenses  and  for  profit 
to  the  insurer,  and  that  therefore  a  favourable  issue  of  the 
particular  contract  supplies  no  argument  for  a  return  of  any  part 
of  the  sums  paid;  In  life  insurance,  however,  we  have  shown 
that  the  premiums  contain  a  third  element,  namely,  the  portion 
that  is  set  aside  and  accumulated  to  meet  the  risk  of  the  insurance 
when  the  premium  payable  is  no  longer  sufficient  of  itself  for 
that  piupose. 

When  a  policyholder  withdraws  from  his  contract  with  a  life 
insurance  office,  the  provision  made  for  the  future  in  respect  of 
his  particular  insurance  is  no  longer  required,  and  out  of  it  a 
surrender  value  may  be  allowed  him  for  giving  up  his  right  to  the 
policy.  If  there  were  no  reasons  to  the  contrary,  the  office 
might  hand  over  the  whole  of  this  provision,  which  is  in  fact 
the  reserve  value  of  the  policy.  No  more  (xnild  be  given  without 
encroaching  upon  the  provision  necessary  for  the  remaining 
poUcies.  But  the  policyholder  in  withdrawing  is  exercising  a 
power  which  circumstances  give  to  bim  only  and  not  to  the 
other  party  in  the  contract.  The  office  is  bound  by  the  policy  so 
long  as  the  premiums  are  duly  paid  and  the  other  conditions 
of  insurance  are  not  infringed.  It  has  no  opportunity  of  review- 
ing its  position  and  withdrawing  from  the  bargain  sliould  that 
appear  likely  to  be  a  losing  one.  The  policyholder,  however,  is 
free  to  continue  or  to  drop  the  insurance  as  he  pleases,  and  it  may 
fairly  be  presumed  that  he  will  take  whichever  course  will  best 
serve  his  own  interest.  The  tendency  obviously  is  that  policies 
on  deteriorated  and  unhealthy  hves  are  kept  in  force,  while 
those  on  lives  having  good  prospects  of  kmgevity  are  more 
readily  given  up.  Again,  the  retiring  poUcyholdei,  by  with- 
drawing his  jinTiH^il  contribution,  not  only  diminishes  the  fund 
from  which  expenses  are  met,  but  lessens  the  area  over  which 
these  are  spread,  and  so  increases  the  burden  for  those  who 
remain.  Considerations  like  these  point  to  the  conclusion  that, 
in  fairness  to  the  remaining  constituents  of  the  office,  the  sur- 
render value  to  be  allowed  for  a  poUcy  which  is  to  be  given  up 
should  be  less  than  the  reserve  value.  The  common  practice  is 
to  allow  a  proportion  only  of  the  reserve  value.  Some  offices 
have  adopted  the  plan  of  allowing  a  specified  proportion  of  the 
amount  of  premiums  paid.  This  plan  b  not  defended  on  any 
ground  of  principle,  but  is  followed  for  its  simphdty  and  as  a 
concession  to  a  popular  demand  for  fixed  surrender  values. 

Another  mode  of  securing  to  retiring  poUcyholders  the  benefit 
of  the  reserve  values  of  their  insurances  is  that  known  as  the 
non-forfeihtre  system.     This  system  was  first  introduced 
in  America,  whence  it  found  its  way  to  the  United     ^^ff„„ 
Kingdom,  where  it  was  gradually  adopted  by  a  large     tyttem. 
proportion  of  the  insurance  companies.     In  its  original 
form  it  was  known  as  the  "  ten  years  non-forfeiture  plan." 
The  poUcies  were  effected  by  premiums  payable  during  ten  years 
only,  the  rates  being  of  course  correspondingly  high.     If  during 
those  ten  years  the  policyholder  wished  to  discontinue  his  pay- 
ments, he  was  entitled  to  a  free  "  paid-up  policy  "  for  as  many 
tenth  parts  of  the  original  sum  insured  as  he  had  paid  premiums. 
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The  system,  once  introduced,  was  gradaally  extended  first  to 
insurances  effected  by  premiums  payable  during  longer  fixed 
periods,  and  ultimately,  by  some  offices,  to  insurances  bearing 
annual  premiums  during  the  whole  of  life.  The  methods  of 
iixing  the  amount  of  paid-up  policy  in  the  last-mentiooed  dass 
of  cases  vaiy  in  different  offices,  but  the  principle  underlying  them 
all  is  that  of  applying  the  reserve  value  to  the  purchase  of  a  new 
insurance  of  reduced  amount. 

An  office,  in  entering  on  a  contract  of  life  insurance,  does 
so  in  the  faith  that  all  circumstances  material  to  be  known 

in  order  to  a  proper  estimate  of  the  risk  have  been 
oaaOMaat  disclosed.  These  circumstances  are  beyond  its  own 
gBcJ^      knowledge,  and  as  the  office  for  the  most  part  (except 

as  regards  the  result  of  the  medical  examination, 
which  may  reveal  features  of  the  case  unknown  to  the  proposer 
himself)  is  dependent  on  the  information  furnished  by  the  party 
seeking  to  effect  the  insurance,  it  is  proper  that  the  latter  be 
made  responsible  for  the  correctness  of  such  information.  Ac- 
cordingly it  is  made  a  stipulation,  preliminary  to  the  issue  of 
every  policy,  that  all  the  required  information  bearing  upon  the 
risk  shall  have  been  truly  and  fairly  stated,  and  that  in  case  of 
any  misrepresentation,  or  any  concealment  of  material  facts, 
the  insurance  shall  be  forfeited.  In  practice,  however,  this 
forfeiture  is  rarely  insisted  on  unless  there  has  been  an  evident 
intention  to  deceive.  Other  systems  and  conditions  of  life 
insurance  policies  may  be  shortly  noticed. 

The  usual  division  of  policies  is  into  "  non-participating  "  and 
"participating,"  Non-part idpating  policies  are  contracts  for 
the  payment  on  death  of  a  certain  fixed  sum  in  consideration  of 
a  given  premium,  and  these  amounts  are  not  affected  by  the 
profit  made  by  the  company.  Participating  polides  entitle 
the  holders  to  a  share  in  the  profits  of  the  company.  These 
profits  are  applied  in  various  ways,  as  described  above.  A 
policy  may  be  a  whole  lite  one,  that  is,  the  pohcyholdei  may  pay 
a  periodical  premium  throughout  life,  or  it  may  be  a  limited 
payment  one  (the  holder  paying  a  premium  for  a  limited  number 
of  years),  or  an  endowment  policy,  under  which  the  insurer 
receives  the  amount  he  has  insured  for  at  a  given  age,  say  fifty- 
five  or  sixty;  or  if  death  occur  previously,  the  sum  is  paid  to  his 
representatives.  There  are  also  endowment  pohcies  for  children, 
under  which  parents  or  others  receive  a  spedfied  sum  on  a  child 
attaining  a  given  age,  the  premiums  being  returnable  if  the  child 
dies  before  the  specified  age. 

As  to  Payment  of  Premiitms. — A  certain  period  of  grace  is  allowed, 
most  commonly  thirty  days,  after  each  premium  falls  due.  If 
payment  is  not  made  within  that  time,  the  presumption  ia  that  the 
policyholder  intends  to  drop  the  contract,  and  the  risk  of  the  office 
comes  to  an  end.  It  may,  however,  be  revived  on  certain  conditions, 
usually  the  production  of  evidence  of  health  and  payment  of  a  line 
in  addition  to  the  premium.  An  impression  used  to  prevail  among 
the  public  that  the  offices  were  interested  in  encouiaKing  the  for- 
feiture of  policies.  If  any  such  impression  was  ever  Mared  by  the 
offices  themselves  it  must  nave  long  since  passed  away,  every  reason- 
able effort  being  now  made  on  the^  part,  not  only  to  secure  in- 
surances but  to  retain  them,  and  to  afford  all  the  facilities  that  can 
be  extended  to  policyholders  with  that  object. 

As  to  Foreign  Travd  and  Residence,  and  as  to  Hazardous  Oceu- 
PatioTis. — When  Babbage  wrote  his  Comparative  View  of  Assurance 
Institutions  in  1826,  voyaging  abroad  was  scarcely  permitted  under 
a  British  life  policy.  The  Elbe  and  the  Garonne,  Texel  and  Havre, 
Texel  and  Brest,  the  Elbe  and  Brest  were  the  limits  prescribed 
by  moat  of  the  Englbh  offices.  Even  at  a  much  later  period  the 
extra  premiums  charged  for  leave  to  travel  or  reside  abroad  were  very 
heavy.  But  improved  means  of  conveyance — in  some  places  better 
sanitary  appliances,  and  habits  of  living  more  suited  to  the  climatic 
conditions — and,  more  than  all  perhaps,  the  knowledge  that  has 
been  gained  by  experience  as  to  the  extent  of  the  extra  risks  involved 
and  the  relative  salubrity  of  foreign  climates— have  enabled  the 
offices  to  modify  their  terms  very  considerably.  The  limits  of  free 
residence  and  travel  have  been  greatly  widened,  and  where  extra 

firemiums  are  still  required  these  are,  as  a  rule,  much  lower  than 
ormerly.  The  assured  are  now  commonly  permitted  to  reside  any- 
where within  such  limits  as  north  of  35°  N.  lat.  (except  in  Asia)  or 
south  of  30°  S.  lat.,  and  to  travel  to  and  from  any  places  within  those 
limits,  without  extra  premium. 

Military  men  (when  on  active  service)  and  seafaring  men  are  usually 
charged  extra  rates,  as  are  also  persons  followii^  specially  dangerous 
or  unhealthy  occupations  at  home. 


As  to  Suicide. — The  policies  of  most  companies  used  to  contain  a 
proviso  that  the  insurance  shall  be  void  in  case  the  person  whose  life 
IS  insured  dies  by  his  own  hand,  but  it  is  now  seldom  inserted. 
Some  offices,  acting  on  a  sound  principle,  limit  its  operation  to  a 
fixed  period,  the  extent  of  which  varies  in  different  offices  from  six 
months  to  seven  years  from  the  date  of  issue  of  the  policy. 

The  practice  of  rendering  policies  indisputable  and  free  from 
restriction  as  to  foreipi  travel  or  residence,  after  a  certain  period, 
has  tended  greatly  to  simplify  the  contract  between  the  oihce  and  the 
insured.  A  declaration  of  indisputability  covers  any  inaccuracies  in 
the  original  documents  on  whidi  a  policy  was  granted,  unless  these 
inaccuracies  amount  to  fraud,  which  the  law  will  not  condone  under 
any  circumstances. 

A  remarkable  difference  in  the  development  of  life  insurance 
between  Great  Britain  and  the  United  States  is,  that  among  the 
British  companies  only  one-third  of  the  insurances  in  force  is  in 

Surely  mutual  institutions,  while  in  America  the  proportion  exceeds 
>ur-nfths.  In  both  countries  there  are  also  "mixed"  companies, 
in  which  policyholders  receive  a  fixed  percentage  of  the  realized 
surplus,  often  from  three-fourths  to  nine- tenths  of  the  whole,  but  the 
control  and  management  are  in  the  hands  of  shareholders.  These 
form  the  great  majority  of  the  proprietary  offices  in  the  United 
Kingdom,  and  the  profits  of  the  business  have  been  targe.  The 
of  capital  paid  in  by  shareholders  of  forty-one  jomt-stock 


wholly  or  in  part,  by  credits  from  surplus.     The  shares  of  these 


No  branch  of  social  statistics  has  been  more  diligently  studied 
than  life  insurance,  and  several  governments  publish  dassified 
accounts  of  corporations  insuring  lives  within  tbdr  jurisdiction. 
But  the  reports  are  not  uniform  in  method  and  in  periods 
covered,  and  aggregates  derived  from  them  must  be  used  with 
reserve.  By  the  Life  Assurance  Companies  Act  1870,  and 
amendments  made  in  later  years,  each  company  issuing  polides 
in  the  United  Kingdom  must  deposit  with  the  Board  of  Trade 
every  year  its  revenue  account  and  balance-sheet  for  the  preced- 
ing year,  and  must  at  fixed  intervals  cause  an  investigation  of 
its  financial  condition  to  be  made  by  an  actuary,  and  furnish 
the  public  through  the  Board  of  Trade  with  the  detailed  results, 
in  forms  prescribed  by  the  act.  Thus  these  returns  are  the 
highest  authority  for  the  conditions  and  operations  of  the 
offices,  which  often  supplement  or  antidpate  them  by  voluntary 
publications.  In  the  United  States  the  laws  exact  still  more 
minute  and  much  prompter  reports  to  the  insurance  departments 
of  the  states;  and  every  annual  statement  is  required  to  show 
the  results  of  an  actuarial  investigation.  AH  these  facts  are 
collected,  dassified  and  compared  by  statistidans  for  several 
standard  annuals  in  both  countries,  espedally  the  Post  Magazine 
Almanack,  Bourne's  Directory  and  Manual  arxd  the  Insurance 
Blue  Book  in  I-ondon,  and  The  Insurance  Year-Book  of  the 
Spectator  Company  in  New  York. 

The  reports  of  the  Insurance  department  of  New  York  cover  more 
companies  than  those  of  any  other  state.  The  institutions  not  in- 
cluded in  them  are  about  thirty-five  in  number,  mostly  small  and 
local.  The  New  York  reports  represent  very  nearly  95  %  of  the 
entire  business  of  the  United  States.  While  the  amount  of  life 
assurance  done  by  British  and  other  foreign  offices  in  the  United 
States  is  inaenificant,  fourteen  companies  of  the  United  States  have 
agendesin  Canada  (ten  for  new  business),  and  four  transact  business 
in  Europe  and  in  other  parts  of  the  world.  The  home  business  of  the 
American  companies  is  in  the  aggre^te  about  87J  %  of  the  whole. 

In  the  principal  countries  of  continental  Europe  life  assurance  is 
offered  by  the  chief  international  institutions  of  Great  Britain  and 
the  United  States,  and  their  policies  are  in  force  probabl;f  to  the 
aggregate  amount  of  £140,000,000.  The  domestic  companies  have 
been  stimulated  to  increased  activity  by  the  aggresdve  canvassing  of 
the  foreign  agencies,  and  the  business  in  recent  years  has  grown 
rapidly,  until  now  the  total  sum  insured  upon  lives  on  the  continent 
of  Europe  is  little  less  than  a  milliard  of  pounds  sterling.  Much 
information  about  life  assurance  in  the  different  countries  of  Europe 
will  be  found  in  Ehrenzweig's  AssekuTanxjahrbuch  (Vienna). 

(C.  T.  L.;T.  A.  I.) 

V.  British  Post  Office  Insdrance 

In  1S64  Mr  Gladstone,  then  chancellor  of  the  exchequer, 

advocated  the  extension  of  life  insurance  amongst  persons  of 

small  means,  and,  encouraged  by  the  remarkable  success  of  the 
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Post  Office  Savings  Bank,  then  recently  established,  proposed 
that  the  services  of  the  postmastei-general  should  be  enlisted 
in  the  promotion  of  insurance.  Tbt  result  was  the  passing  o£ 
the  Government  Annuities  Act  1864.  This  act  authorized  the 
commissioners  for  the  reduction  of  the  national  debt,  for  the  fist 
time,  to  insure  a  life  without  granting  an  annuity  upon  it,  and 
enabled  the  postmaster-general  to  act  as  the  agent  of  the  com- 
missioners in  the  issue  of  life  policies  and  the  grant  of  annuities. 
The  limits  of  insurance  were  fixed  at  £20  and  £100,  and  of 
annuities  at  £4  and  £50;  and  the  purchase  of  deferred  annuities 
or  old-age  pay,  by  monthly,  or  even  more  frequent  instalments, 
was  sanctioned.  The  work  was  eagerly  accepted  by  Lord 
Stanley  of  Alderley,  the  postmaster-general  of  the  day,  and  the 
machinery  for  putting  the  act  in  action  was  elaborated  by  Frank 
Ives  Scudamore  of  the  Post  Office  and  Sir  Alexander  Spearman 
of  the  National  Debt  office.  The  business  was  commenced  on 
the  17th  of  April  1865.  By  the  end  of  the  year  560  policies  of 
insurance  had  been  issued,  and  94  immediate  and  54  deferred 
annuities  granted.  In  the  first  twelve  months  these  figures  had 
increased  to  809  policies  and  ago  annuities.  The  opportunity 
thus  given  of  insuring  through  the  Post  Office  with  government 
security  was  not,  however,  embraced  with  the  warmth  which  had 
been  anticipated.  In  1882,  when  Mr  Henry  Fawcctt,  then  in 
office,  examined  the  subject,  he  found  that  the  average  number 
of  policies  of  insurance  granted  annually  during  the  seventeen 
years  which  had  elapsed  was  under  400 — less,  in  fact,  than  during 
the  firat  twelve  months  of  the  system.  The  purchase  of  annuities 
had  increased  slightly,  but  the  business  was  transacted  chiefly 
in  immediate  annuities,  and  hardly  indicated  any  progress  in 
provision  for  old  age  by  means  of  early  savings.  Mr  Fawcett 
procured  a  Select  Committee  of  the  House  of  Commons  on  the 
subject.  Before  this  committee  Mr  James  Cardin,  then  assistant 
receiver  and  accountant-general  of  the  Post  Office,  propounded 
a  scheme  for  combining  the  annuity  and  insurance  business  of 
the  Post  Office  with  that  of  the  savings  bank.  The  Committee 
recommended  the  adoption  of  this  scheme,  together  with  some 
enlargement  of  range  and  some  relaxation  of  conditions.  The 
recommendations  of  the  Committee  were  embodied  in  the 
Government  Annuities  Act  1882,  which  came  into  operation 
on  the  3rd  of  June  X884,  and  which  forms  the  basis  of  the  present 
system. 

Any  person  between  14  and  65  can  now  insure  through  the 
medium  of  the  Post  Office  Savings  Bank  for  any  amount  from  £5  to 
£100;  and  the  life  of  a  young  person  between  8  and  [4  can  be  insured 
for  £5.  Through  tbe  same  channel  can  be  purchased  annuities, 
immediate  or  deterred,  from  £1  to  £100,  on  the  life  of  any  person  from 
5  years  old  upwards.  Old-age  policies,  that  is,  pohaes  Becuring 
payment  of  a  specific  sum  either  at  the  expiration  of  a  fixed  period 
(varying  from  10  to  40  vcars),  or  upon  the  attainment  of  a  certain 
age,  or  sooner  in  case  of  death,  can  also  be  obtained.  PolicieB  for  a 
fixed  period  can  only  be  purchased  by  a  single  payment,  but  in  alt 
other  cases  the  purchase  can  be  effected  by  payment  either  of  a  lump 
Bum  or  of  annual  instalments.  Further,  all  purchases  are  effected 
through  the  Post  Office  Saving  Bank.  As  soon  as  a  contract  is 
completed,  the  purchaser  is  required  to  pay  the  first  instalment  to  his 
account  in  the  bank,  or,  if  he  has  no  account  already,  to  open  an 
account  for  the  purpose.  This  and  all  further  instalments  are  then 
transferred  by  the  postmaster-general,  as  they  became  due,  to  the 
credit  of  the  National  Debt  Commissioners;  all  the  purchaser  has 
to  do  is  to  keep  his  banking  account  in  funds;  he  can  pay  his  savings 
into  the  bank  when  and  as  he  pleases.  So,  also,  when  old-age  pay, 
secured  either  by  a  deferred  annuity  or  an  endowment  policy,  becomes 
due,  it  is  paid  to  the  account  of  the  purchaser;  and,  if  it  does  not 
cause  the  sum  standing  to  his  credit  to  exceed  the  statu tor>[  limits, 
it  can  remain  there  earoino;  interest,  and  be  drawn  out  in  such 
amounts  as  may  be  convenient  from  lime  to  time.  The  purchaser 
has  also  the  advantage  of  the  ubiquity  of  the  Post  Office  Savings 
Bank.  He  can  make  his  deposits,  and  can  draw  out  his  old-age  pay 
when  it  becomes  due,  at  any  one  of  the  13,000  odd  post  offices  where 
savings  bank  business  is  transacted.  He  can  even,  if  his  savings  are 
made  from  day  to  day,  use  the  penny  stamp  slips  introduced  by  Mr 
Fawcett,  affixing  a  stamp  whenever  he  has  a  penny  to  spare,  and 
paying  in  the  slip  when  it  is  worth  a  shilling.  In  ahort,  every  ad- 
vantage open  to  the  ordinary  depositor  in  the  Savings  Bank  is  placed 
at  the  service  of  the  working  man  or  woman  who  wishes  to  secure 
old-age  pay,  or  to  have  a  small  sum  to  aid  thoae  who  may  suffer 
pecunianly  from  his  or  her  death.  Even  the  reluctance  of  many 
persons  to  submit  themselves  to  medical  examination  is  tenderly 
regarded.    A  policy  for  any  sum  up  to  £35  may,  if  the  information 


afforded  is  satisfactory,  be  obtained  without  a  doctor's  certificate, 
on  condition  that,  if  death  happens  during  the  first  year,  only  the 
premium  paid  is  returned,  and  if  dudng  the  second  year,  only  half 
the  sum  insured  is  paid.  Asregardsold-agepay,  a  purchaser  can,  by 
adopting  a  slightly  higher  scale  of  payment,  secure  the  return  of  his 
purchase  money  if  at  any  time  before  the  annuity  falls  in  he  repents 
of  his  bargain.  Further,  employers  of  labour  and  friendly  societies 
can,  on  behalf  of  their  workmen  or  members,  make  all  the  payments 
necessary  to  buy  an  insurance  or  annuity,  and  recoup  themselves  out 
of  wages  or  members'  contributions. 

The  act  of  1883  directed  that  the  tables  upon  which  annuities  and 
policies  of  insurance  are  granted  should  be  revised  from  time  to 
time;  and  in  February  1S96  new  tables  reducing  the  rates  of  annual 
premiums,  and  giving  greater  facilities  for  old-age  insurance,  were 
issued.  The  rates  are  now  but  very  slightly  (less  than  3%)  higher 
than  the  average  rates  of  the  larger  insurance  offices.  But  the  ex- 
pense ol  small  insurance  business  roust  necessarily  be  above  the 
average,  and  it  is  fairer  to  compare  the  Post  Office  rates  with  those  oi 
the  office  which  stands  pre-eminent  in  the  insurance  of  the  working 
classes.  Such  a  comparison  shows  that  up  to  the  age  of  40  a  life 
insurance  can  be  effected  with  the  Post  Office  at  a  cheaper  rate  than 
with  tbe  Prudential  Insurance  Company;  between  40  and  60  tbe 
advantage  is  slightly  on  the  side  of  the  company. 

In  1885,  the  first  complete  year  after  Mr Tawcett's  imin-ovement 
took  effect,  103  deferred  annuities  and  457  insurance  policies  were 
granted;  in  1905,  ig8  deferred  annuities  and  7^1  policies.  The 
increase  (rf  business,  measured  In  percentages,  is  no  (loubt  appreciable, 
but  tbe  figures  themselves  are  so  small  as  to  make  such  a  comparison 
trivial.  If  we  compare  the  two  periods,  before  and  after  Mr  Fawcett  "a 
reforms,  we  find  that  between  the  17th  of  April  1865  and  the  2nd  of 
June  1884  (about  nineteen  years)  7064  policies  of  insurance,  amount- 
ing to  £557,625,  were  issued,  and  between  the  latter  date  and  the  end 
of  3905,  i6j^77  policies,  amounting  to  £875496.  For  the  whole 
period  the  figures  are  23,641  policies  for  £1,433. IJI.  During  the 
same  time  3144  contracts  for  old-age  ^y,  amounting  in  all  to 
£64,3^8,  were  made.  When  we  contrast  with  this  sum  total  the  fact 
that  in  1905  alone  1435,339  new  accounts  were  opened  in  the  Post 
Office  Savings  Bank,  and  more  than  £42,000,000  deposited  in  the 
bank  in  the  course  of  the  year,  it  becomes  apparent  that,  while  the 
Savings  Bank  has  reached  the  mass  of  the  population,  insurance 
against  old  age  and  death  through  the  Post  Office  has  not. 

In  1894  Mr  C.  D.  Lang^  the  Controller  of  the  Post  Office  Savings 
Bank,  and  Mr  Cardin,  giving  evidence  before  the  Commission  on 
Old- Age  Pensions,  ascribed  the  smalt  insurance  and  annuity  business 
of  the  Post  Office  to  the  want  of  a  personal  canvass.  They  pointed 
out  that  there  had  been  some  temporary  increase  in  insurance, 
through  an  appeal  to  the  Post  Office  employes  themsdves,  and  they 
suggested  that  something  might  be  done  if  the  masters  of  the  ele- 
mentary schools  could  be  induced  to  interest  themselves  in  recom- 
mending to  their  scholars  and  the  parents  of  their  scholars  the 
advantages  offered  by  the  Post  Office.  It  was  also  pointed  out  that 
the  friendly  societies  might,  if  they  were  so  dispceed,  act  as  inter- 
mediaries t>etwccn  their  members  and  the  Post  Office,  and  thereby,  as 
it  were,  reinsure  their  risks  with  the  government;  but  it  was  added 
that  all  overtures  of  this  nature  to  the  societies  had  failed,  ap- 
parently from  the  fear — quite  groundless — of  introducing  govern  inent 
control  of  the  societies'  affairs.  There  may,  indeed,  be  another  reason 
for  the  failure  of  the  deferred  annuity  system.  The  insurance  of 
old-ag[e  pay  is  not  popular  even  amongst  the  members  of  friendly 

— :.. — gn  jn  Germany,  whercit  has  been  giventothework- 

tbe  expense  of  other  people.  Insurance  against 
and  accidents  app^s  to  the  young  working  man : 
far  off  to  be  an  object  of  sidkituda,  especially  since 
IS  by  the  state  has  made  the  future  secure 
However,  if  at  any  time  omnion  changes, 
the  Post  Office  stands  ready  to  make  foreught  or  i^ilanthropy  easy. 
Though  no  great  results  have  been  achieved,  a  machinery  has  been 
established  which  works  with  perfect  smoothness,  and  which  may 
some  day  be  of  service  to  the  nation. 

VI.  Marine  Instjeance 
Marine  insurance  long  antedates  the  kindred  businesses  of 
fire  and  life  insurance.  Villani,  a  14th-century  Rorentine 
historian,  speaks  of  marine  insurance  as  having  H/rtmy. 
originated  in  Lombardy  in  1182.  This  proves,  at 
least,  that  in  his  day  it  was  no  novelty.  It  is  mentioned  in  a 
Pisan  ordinance  of  1318,  and  in  Venetian  public  documents  of 
the  early  years  of  the  ijth  century.  The  earliest  form  of  policy 
known  is  that  given  in  the  Florentine  statute  of  1523,  It  is 
uncertain  whether  insurance  was  introduced  into  England 
directly  from  Italy  or  by  way  of  Flanders.  The  earliest  policies 
issued  in  England  which  have  yet  been  discovered  are  in  Italian, 
but  the  subscriptions  are  in  English  ("  Santa  Maria  di  Venetia," 
Cadiz  to  London,  1547,  "  Santa  Maria  de  Porto  Salvo,"  Hampton 
to  Messina,  1548). 


men  larpely  at 
death,  sickness 

but  old  age  is  tt 

the  grant  of  old-age  pens 
from  destitution  a-    
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The  earliest  Icnown  p<^ciee  in  Engli^  are  one  of  I^SJ  on  the 
"  Sancta  Crux  "  "  from  any  porte  of  the  Isles  of  Indea  of  Calicut  unto 
Lixborne,"  and  one  of  1557  on  the  "  Ele  "  from  Velis  Maliga  to 
Antwerp.  Theauthority  tor  this  statement  is  Mr  R.  G.  Marsden,  who 
edited  for  the  Selden  Society  the  records  of  the  Admiraltv  Court; 
nothing  earlierhad  been  found  at  the  Record  Office  down  to  May  1907, 
In  the  Sancta  Crux  "  policy  there  ia  no  detailed  statement  of  perils 
insured  against,  or  of  risks  undertalcen  by  the  underwriter;  the  whole 
obligation  of  the  underwriter  to  the  assured  is  embodied  in  the 
following  words:  "  We  will  that  this  assurans  shall  be  so  strong  and 


forme  that  shulde  have  more  force."    This  reference 
usage  is  67  years  before  the  date  of  C.  Malynea'  statement  that  ail 
ained  a  clause  providins  that  they  ^ould  in  all 


is  67  yea 
erppolicii 


.„ ^rlier  Italian 

form.  But  even  the  Italian  policies  in  the  two  "  Santa  Marias  " 
mention  the  uses  and  customs  of "  queslastradaLombardadiLondra  " 
as  the  standard  of  the  assurance  they  afford.  The  next  most  ancient 
policy  we  possess  is  dated  1613;  it  covers  goods  on  the  "Tiger  "  from 
London  to  "  Zante,  Petrasse  and  Saphalonia."  The  "  Tiger  "  policy 
is  interesting  in  another  connexion.  It  recallsShakespeare'a  Macbeth, 
I.  iii.  7  (written  about  1605); — 

"  Her  husband's  to  Aleppo  gone,  master  of  the  'Tiger,'  " 
dark  &  Wright's  note  {in  the  "  Clarendon  Press  "  series  edidonj 
cites  Sir  Kenelm  Digby's  journal  of  1626  mentioning"  the'  iWer  '1^ 
London  going  for  Scanderone  "  (Alexandretta).  Hakluyt  (Voyagei) 
givee  letters  and  journals  of  a  voyage  of  the  "  T^er  oi  London  to 
Tripolis  in  1583.  Shakespeare  again  mentions  a  ship  called  the 
"  Tiger  "  in  Tvidfth  Night,  V.  iii.  63:— 

"  And  this  is  he  that  did  the  '  Tiger  '  board." 

The  policy  by  the  "  Tiger  "  is  much  more  ample  than  any  of  those 
already  mentioned;  it  details  the  perils  insured  against  in  words 
closely  resembling  the  Florentine  formula  cA  1533,  and  differing  only 
slightly  from  the  form  adopted  by  Lloyd's  at  a  general  meeting  held 
in  1779,  and  afterwards  incorporated  in  the  Sea  Insurance  Stamp  Act 
of  1795.  which  is  the  stem  form  of  all  modem  Britbh  and  American 
marine  insurance  policies. 

While  the  form  of  the  insurance  policy  was  thus  developing,  thet« 
was  a  singular  absence  of  legislation  (and,  as  far  as  we  can  yet  trace, 
of  litigation)  on  the  subject.  Till  1601  differences  seem  to  have  been 
gwierally  settled  by  arbitration.  This  accounts  for  the  poverty  of 
the  Briti^  Admiralty  records  in  matters  of  marine  insurance.  In 
1601  a  special  tribunal  was  estaUished  by  statute  for  summary  trial 
of  disputes  arising  on  insurance  policies;  but,  owing  mainly  to  the 
opposition  of  the  common-law  juaees,  the  new  court  languished,  and 
by  1730  it  had  fallen  into  utter  disuse.  J.  A,  Park  states  that  not 
more  than  sixty  insurance  cases  were  reported  between  1603  and 
1756.  Consequently,  when  Lord  Mansheld  came  to  the  court  of 
king's  bench  in  the  latter  year,  he  found  a  clear  field.  He  practically 
created  the  insurance  law  of  England.  He  made  use  of  all  the 
continental  ordinances  and  codes  extant  in  his  day,  taking  his  legal 
principles  largely  from  them;  the  customs  of  trade  he  learnt  from 
mercantile  special  jurors.  Subsequent  legislation  referred  solely  to 
the  prohibiting  (rf  certain  insurances  (wager  policies,  &c.),  the  naming 
in  the  |)olicy  of  parties  interested  therein,  and  the  stamp  duty  levied 
on  marine  insurances.  In  1894  Lord  Herschell  introduced  his  Marine 
Insurance  Bill,  which  endeavoured  "  to  reproduce  as  exactly  as 
possible  the  existing  law  relating  to  marine  insurance."  After  Lord 
Herschetl's  death.  Lord  ChanceDor  Halsbury  took  up  the  Ull,  intro- 
ducing it  in  the  House  of  Lords  in  1899  and  again  in  1900;  he  ap- 
pointed a  committee  on  which  underwriters,  shipowners  and  average 
adjusters  were  repre«ented,  and,  presiding  himself,  went  through  the 
bill  with  them  clause  by  clause.  The  bill  was  then  passed  by  the 
hcxAs,  but  was  always  Mocked  in  the  House  of  Commons  till  1906, 
when  it  was  taken  up  bv  Lord  Chancellor  Lorebum  in  conjunction 
with  Lord  Halsburv.  After  some  amendment  and  modification  it 
was  finally  passed  by  both  Houses  and  became  law  on  the  ist  of 
January  1907  (6  Ed.  VII.,  c.  41)."  In  America  a  less  happy  fate 
has  attended  the  insurance  code,  forming  part  of  the  proposed  civil 
code  of  New  York,  completed  and  published  in  1S65,  of  which  a 
very  slightly  altered  version  was  adopted  in  California  and  has 
been  in  effect  there  ance  the  Ist  <rf  January  1873.  On  the  continent 
of  Europe  legislation  at  first  took  the  form  of  local  ordinances  of 
commercial  cities,  such  as  Barcelona  (143^-1484),  Florence  (1523), 
Burgos  (1538),  Bilbao  {1560),  Middelburg  (1600),  Rotterdam  (1604- 
1655).    In  the  third  quarter  of  the  i6th  century  Rouen  produced  a 


'  An  important  addition  to  the  marine  insurance  law  of  the 
United  Kingdom  was  made  by  the  Marine  Insurance  (Gambling 
Policies)  Act  190?,  which  made  void  policies  taken  out  by  persona 
uninterested  in  ships  or  cargo,  who  only  gain  by  the  loss  of  the  vessel. 
Such  policies  are  known  as  "  policies  proof  of  interest  "  (P.P.I.). 


£tienne  Cleiiac  published  there  his  Us  et  aiutiimes  de  la  mer.  This 
was  followed  in  1681  by  the  Ordonnance  de  la  marine,  which,  through 
Lord  Mansfield,  had  a  great  effect  on  Enziish  case  law.  In  1S07 
France  produced  the  Code  de  commerce,  on  the  model  of  which  nearly 
every  European  nation  has  isaued  a  similar  code.  Probably  the 
"  best  considered  "  (Willes,  \.)  of  these,  and  the  most  adequate  as 
regards  marine  insurance,  is  that  of  the  German  empire;  but 
Hamburg  and  Bremen  still  preserve  many  of  their  local  condition* 
by  spedat  contract  in  their  polides.  In  fact  it  is  doubtful  whether 
the  German  Code  could  have  been  produced  without  the  previous 
eUbwation  of  the  Conditions  of  Hamburg  and  rA  Bremen.  The 
Hamburs  Conditions  of  1847,  revised  1867,  constitute  an  admirable 
compendium  of  marine  insurance  as  practised  in  that  dt^. 

Marine  insurance  being  peculiarly  an  international  business,  being 
a  factor  in  95  %  of  the  operations  of  oversea  trade,  it  is  natural  that 
those  engaged  in  this  business  or  irn'l""g  use  of  marine   ^.    ^-. 
insurance  in  their  business  should  experience  the  diffi-   ^f!^^ 
culCy  and  hardship  arising  from  the  differences  between   ""'■• 
the  marine  insurance  law  of  different  states,  and  should  attempt  to 
find  a  remedy.    Such  an  attempt  was  made  at  the  Buffalo  conference 
of  the  International  Law  Aaaociation  in  18^  to  prepare  a  body  of 
rules  dealing  with  those  parts  of  marine. insurance   on   which  tbe 
laws  of  maritime  countries  differ.    This  undertaking  was  of  the  same 
nature  as  the  earlier  efforts  of  the  same  asaodatios  which  resulted  in 
the   formulation  of  the  Vork-Aotwerp  piles  tA  general   average. 
There  are  four  important  subjects  on  whvfa  great  diveiseoce  [vevails: 
(a)  Constructive  total  loss;  (b)  Dedugcions  IriHn  costs  of  repairs,  new 
from  old;  (c)  ESect  of  unseaworthiness  and  n^ligence;  (a)  Double 


(a)  Constructive  total  loes  results,  according  to  the  law  of  Fiance, 
Italy,  Spain,  Belgium,  Holland,  in  case  of  loos  or  deterioration  of 
the  thiues  insured  amounting  to  not  less  than  three-quarters;  in 
German  Taw  a  ship  is  considered  to  be  "  unworthy  of  repair  "  when 
the  cost  of  the  repair,  without  deductions  new  for  old,  would  amount 
to  over  three-fourths  of  the  ship's  former  value  (no  similar  provision 
seems  to  exist  in  Germany  for  goods);  in  the  law  of  America  a 
damage  over  50%  of  the  value  of  the  vessel  when  repaired  is  a  con- 
structive total  loss  of  the  vessel,  in  case  of  the  policy  containing  no 
express  provision  to  the  contrary.  None  of  these  varying  systems 
appears  to  be  so  equitable  to  all  concerned  as  the  BriHsh  rule,  which 
was  for  this  reason  suggested  to  the  Buffalo  conference  for  inter- 
nadonal  adoption.  As  regards  the  time  when  the  test  for  constructive 
total  loss  should  be  applied,  it  was  suKested  to  reject  the  British 
rule,  prescribing  that  it  shall  be  the  time  01  commencing  action  against 
underwriters,  and  to  adopt  the  continental  and  American  rule  re- 
ferring to  the  facts  as  they  existed  at  the  time  of  abandonment. 
Then,  as  respects  the  effect  of  a  valid  abandonment  on  the  rights  in 
the  property  insured,  the  conference  proposed  to  adopt  the  British 
and  American  rule  of  making  the  at^ndonment  refer  back  to  tbe 
time  of  the  loo,  as  against  the  continental  European  system  of 
making  tbe  transfer  operative  only  from  the  date  of  the  notice  of 
abandonment.  Finally,  as  to  the  freight  of  a  properly -abandoned 
ship,  it  was  proposed  to  follow  for  international  purposes  the  American 
rule  of  dividing  the  freight  of  the  voyage  between  shipowner  and 
underwriter  in  the  proportion  of  the  distances  run  before  the  disaster 
and  to  be  run  thereafter,  rejecting  the  British  rule  of  complete 
transfer  to  the  underwriter  and  Ine  vkrious  continental  rules  of 
proportional  division  between  shipowner  and  underwriter. 

{0)  It  was  proposed  to  adopt  the  deductions  set  forth  in  the  York- 
Antwerp  rules  as  bdng  suitable  for  internadonal  adopdon  in  marine 


(e)  As  r^ards  unseaworthiness  and  its  effect  0 

ships  and  goods,  it  was  proposed  in  the  case  of  ships  to  reduce 

materially  the  obligations  of  the  insured  as  required  by  English 

and  American  law;  to  diminish  the  requirement  from  the  abscdute 

'nment  of  seaworthiness  to  the  mere  cxerdse  of  all  reasonable 

to  make  the  vessel  seaworthy.    Even  this  attenuation  did  not 

^r  suffident,  as  it  was  proposed  to  degrade  the  performance  of 

already   minimized  warranty   from   being  a   condition  of   the 

ranee,  and  its  non-performance  from  invalidating  the  policy. 

As  to  goods,  they  were  fioposed  to  be  exempted  from  any  warranty 
of  seaworthiness  of  ship.  Concerning  negligence,  it  was  proposed 
to  hold  the  underwriter  liable  (subject  to  the  new  seaworthiness 
warranty)  for  any  loss  caused  proximately  by  a  peril  insured  against, 
although  wholly  or  partly  the  result  of  the  neglect  of  the  insured, 
or  his  servants  or  agents,  or  by  the  wilful  act  of  his  servants  or 
agents,  or  the  inherent  nature  or  unsoundness  of  the  article  insured. 

id)  In  case  of  double  or  multiple  insurance,  the  conference  proposed 
to  adopt  the  British  rule  of  making  all  the  policies  effectual,  inde- 
pendently of  the  order  in  which  they  were  effected,  and  of  making 
all  the  underwriters  entitled  to  contributions  inter  h.  As  regards 
the  premium,  it  was  proposed  that  no  premium  should  be  returnable, 
where  the  ri^  has  attached. 

With  the  exception  of  those  embodying  the  two  suggestions  named 
in  par.  (o),  all  the  resolutions  proposed  were  acccptea  by  the  confer- 
ence. But  it  appears  extremely  unlikely  that  British  and  American 
underwriters  will  voluntarily  consent  to  the  practical  annihilation 
of  the  seaworthiness  warranty,  and  no  less  improbable  that  American 
and  continental  assured  will  voluntarily  acwpt  the  stricter  rule  of 
constructive  total  loss  embodied  in  English  law,  when  tbeir  national 
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lawenlorces  00  the  underwriter  terms  more  favourable  to  the  aBsured. 
The  fewness  of  the  international  insurance  markets  of  the_  world 
diminishes  the  need  for  uniform  international  regulations  in  this 
matter.  The  matter  may  be  one  for  adjustment  by  variation  in  the 
rate  of  premium,  but  this  is  not  certain. 

The  Glasgow  conference  of  1901  adopted  the  rules,  after  excepting 
time  policies  from  the  scope  of  the  rule  respecting  seaworthmess. 
The  rules  are  known  as  the  Glasgow  Marine  Insurance  Rules.  The 
writer  knows  of  no  instance  in  which  they  have  been  adopted  in 
practice. 

Returning  to  marine  insurance  in  the  United  Kingdom,  it  is  to  be 
observed  that  the  passing  of  the  Marine  Insurance  Act  of  1906 
^larply  marks  an  important  change  in  the  nature  of  the  law  of  the 
subject.  Till  then  it  was  based  almost  entirely  on  common  law,  only 
a  few  disconnected  points  having  been  dealt  with  by  statute.  The 
reported  cases  were  thus  of  great  importance,  and  being  about  3000 
in  number  (.Usie  Sir  M.  D.  Chalmers)  were  not  easy  to  master.  No 
doubt  many  of  them  referred  to  commercial  conditions  no  longer 
prevalent ;  still  they  could  not  be  entirely  ignored.  But  the  original 
mtroducer  of  the  bill  described  it  as  an  endeavour  "  to  reproduce  as 
exactly  as  po^ble  the  existing  law  relating  to  marine  insurance," 
and  as  by  being  made  law  the  language  of  the  act  has  become 
authoritative,  insured  and  insurers  have  now  no  call  to  go  behind  the 
wording  of  the  act  in  any  matter  with  which  it  deals.  It  thus  appears 
that  the  case  law  of  the  subject  existing  before  the  Istof  January 
1907  may  be  left  amde,  unless,  ^haps,  for  use  as  affording  examples 
of  iJie  way  in  which  the  provisions  of  the  act  work. 

A  contract  of  marine  insurance  is  a  contract  of  indemnity 
whereby  the  insurer  undertakes  to  indemnify  the  insured,  in 
the  manner  and  to  the  extent  agreed,  against  marine 
losses,  i.e.  the  losses  incident  to  marine  adventure. 
"Die  contract  may  by  its  express  terms  or  by  usage  be  extended 
to  cover  risks  on  inland  waters  or  land  risks  incidental  to  any 
sea,  voyage.  There  is  a  "  maritime  adventure,"  where  any  ship, 
goods  or  other  movables  are  exposed  to  maritime  perib,  such 
property  being  termed  "insurable  property";  also  where  the 
earning  of  any  freight,  hire  or  other  pecuniary  profit  or  benefit, 
or  the  security  for  any  loan  or  expenditure,  is  endangered  by  the 
exposure  of  insurable  property  to  maritime  perils;  and  where  any 
liability  to  a  third  party  may  be  incurred  by  the  person  interested 
in  or  responsible  for  insurable  property  by  reason  of  its  exposure 
to  maritime  perils.  By  "  maritime  perils  "  are  meant  the  perils 
consequent  on  or  incidental  to  the  navigation  of  the  sea,  i.e. 
perils  of  the  seas,  fire,  war  perils,  pirates,  rovers,  thieves,  captures, 
seizures  and  restraints,  and  detainments  of  princes  and  peoples, 
jettisons,  barratry,  and  any  other  perils,  either  of  the  like  kind 
or  which  may  be  designated  by  the  policy. 

The  contract  being  one  of  indemnity  gainst  maritime  perils,  it 
is  evident  that  no  one  can  derive  benefit  from  it  who  has  not  some 
interest  exposed  to  these  perils.  Consequently  while,  subject  to  the 
providons  of  the  act,  every  lawful  marine  adventure  may  be  insured, 
alt  contracts  of  marine  insurance  are  void  when  (i)  the  assured  has 
no  insurable  interest,  and  has  entered  into  the  contract  without 
expectation  of  acquiring  such  interest;  (2)  when  the  policy  is  a 
"  wager  "  policy,  being  made  "  interest  or  no  interest,'  "  without 
further  proof  of  interest  than  the  policy  itself,"  "  without  benefit  of 
salvage  to  the  insurer,"  or  subject  to  any  similar  terms.  But  if  there 
bno  possibility  of  salvage  3  policy  "  without  benefit  of  salvage  to  the 
insurer  "  is  lef^lly  validT  Wager  policies  ate  illegal  only  in  the  sense 
of  being  void  to  all  legal  purposes.  They  cannot  oe  sued  upon,  hence 
they  are  known  as      honour  "  policies.     They  are  of  frequent  use, 

"     '      "■" "   .■-..»■..- .-■-i.    jiio^gj]  rgai^  j^re  jjot 

But 


d  by 
iaiy  advantage  seen  at  the  time  of  insurance  as  arising 
to  the  assured  from  the  safety  or  due  arrival  of  the  adventure,  or  the 
pecuniary  disadvantage  ^milarly  arising  from  its  loss  or  deterioration. 
But  such  interest  may  lapse  before  arrival  or  destruction  of  the 
venture,  and  with  the  interest  lapses  the  right  of  the  assured  to 
recover  from  the  underwriter.  Without  interest  at  the  time  of  the 
loss  there  is  no  right  to  recover  from  the  underwriter.  Should  the 
assured  simply  transfer  his  interest  to  another,  t.g.  by  sale,  he  can 
assign  his  policy  to  the  party  who  acquires  his  interest — unless,  of 
course,  the  policy  contains  terms  expressly  prohibiting  assignment. 
TTie  customary  form  of  assignment  is  endorsement  of  the  policy 
either  in  blank  or  to  a  specified  party.  Within  the  limits  already 
named,  interests  are  insurable  whether  complete  or  partial,  de- 
feadble  or  contingent ;  similarly^  loans  on  bottomry  or  resijondcntia, 
advance  freight  not  repayable  in  case  of  loss,  charges  of  insurance, 
also  shipmaster's,  officers  and  seamen's  wages. 

The  owner  of  insurable  property  may  insure  its  full  value  even 
though  some  third  party  have  agreed  or  become  liable  to  in- 
demnify him  in  case  of  loss:  a  mortgagor  has  the  same  right  of 
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insuring  to  full  value;  while  a  mortgagee  may  insure  only  up  to 
the  sum  due  or  to  become  due  to  him  under  the  mortgage,  unless 
themortgagee  is  insuring  for  the  benefit  of  themortgagor 
as  well  as  for  himself,  in  which  case,  even  though  he 
insure  in  his  own  name  only,  he  may  insure  up  to  the  full  value. 
A  consignee  may  insure  in  his  own  name  the  total  amount  of  his 
interest  and  that  of  others  for  whose  benefit  he  insures.  Where 
no  special  contract  is  made  between  insured  and  imderwriter, 
the  insurable  value  of  certain  matters  of  insurance  is  ascertained 
as  follows^— 5A»; — Her  value  at  the  commencement  of  the  risk, 
including  outfit,  provisions,  stores,  advances  of  wages,  and  any 
other  outlays  expended  to  make  the  ship  fit  for  the  voyage  or 
period  of  navigation  covered,  plus  cost  of  insurance  upon  the 
whole.  In  the  case  of  a  steamship,  the  word  "  ship  "  includes 
machinery,  boilers,  coals  and  engine  stores.  In  the  case  of  a 
vessel  engaged  in  a  special  trade,  the  word  "  ship  "  includes  the 
ordinary  fittings  necessary  for  that  trade.  Freight  (whether  paid 
in  advance  or  not) — The  gross  amount  of  freight  at  the  risk  of  the 
assured,  plus  cost  of  insurance.  Goods — The  prime  cost,  plus 
expenses  of  and  incidental  to  shipping  and  cost  of  ituurance. 
Other  interests— The  amount  at  the  insured's  risk  when  the  policy 
attaches,  plus  coat  of  insurance. 

To  be  admissible  in  evidence  a  contract  of  marine  insurance 
must  be  embodied  in  a  document  called  a  policy,  which  must 
specify  the  name  of  the  assured  (or  of  his  agent  in  the  oaikzr 
eftectingot  the  policy),  theobjectsinsured,  and  the  risk  '^■v- 
insured  against,  the  voyage  or  time  (or  both)  covered,  the  sum 
insured,  the  name  of  the  assurers.  The  signature  of  the  assurer  is 
necessary;  it  is  found  at  the  end  of  the  policy,  and  the  assurer  is 
often  on  this  account  called  the  undenoriier.  The  objects  insured 
must  be  designated  with  reasonable  certainty,  regard  being  had 
to  customary  usage.  The  undertaking  to  insure  is  usually  ex- 
pressed by  saying  that  the  insured  or  his  agent  "  doth  make 
assurance  and  cause  himself  to  be  insured."  The  risks  are  either 
the  whole  body  of  maritime  perils  detailed  above,  or  anyone  or 
set  of  these,  or  any  other  named  peril  against  which  the  assured 
desires  protection.  There  is  no  restriction  by  law  of  the  length 
of  voyage  that  may  be  insured,  but  time  policies  are,  subject  to 
the  Finance  Act  1901,  invalid  if  made  for  more  than  one  year; 
a  voyage  and  a  period  of  time  may  be  covered  on  one  policy. 
Policies  are  classed  as  "  time  "  or  "  voyage  "  policies.  It  is  not 
necessary  to  state  in  the  policy  the  value  of  the  objects  insured, 
but  generally  the  value  is  given;  policies  are  therefore  classed  as 
"  valued  "  or  "  unvalued,"  the  latter  being  often  called  "  open  " 
policies.  The  values  of  objects  insured  under  open  or  unvalued 
policies  are  the  insurable  values  given  above.  As  it  frequently 
happens  that  merchants  desire  to  have  all  their  shipments  of 
whatever  nature  covered,  by  whatever  vessel  they  may  come, 
they  require  insurance  in  general  terms;  such  a  policy  is  termed 
a  "  floating  "  policy.  It  states  the  limits  of  voyage  and  value 
covered  by  the  underwriter,  and  the  class  of  ships  to  be  employed. 
The  particulars  of  each  shipment  are  declared  as  the  shipments 
occur,  and  in  the  order  of  despatch  or  shipment,  the  declarations 
being  usually  endorsed  on  the  policy.  All  shipments  within  the 
terms  of  the  policy  must  be  declared  at  their  honest  value,  or 
in  accordance  with  the  special  provisions  of  the  policy,  if  any. 
An  omission  or  erroneous  declaration  may  be  corrected  even  after 
loss  or  arrival,  provided  it  was  made  in  good  faith. 

The  connderation  paid  by  the  insured  to  the  underwriter  in 
return  for  the  protection  granted  by  the  latter  is  called  the  premium. 
Until  payment  be  made  or  tendered  the  policy  is  not  ordinarily 
issuable,  «.«.  unless  otherwise  agreed.  When  the  insured  effects 
insurance  with  an  underwriter  through  a  broker,  then,  unless  other- 
wise agreed,  the  broker  is  liable  for  the  premium  to  the  underwriter, 
who  is,  however,  directly  responsible  to  the  assured  for  losses  or 
liabilities  falling  on  the  policy  and  for  returnable  premium.  But 
the  broker  has  a  lien  on  the  policy  for  the  premium  and  for  his 
brokerage,  and  in  case  he  has  had  dealings  as  a  principal  with  the 
insured,  he  has  a  lien  on  the  policy  for  any  balance  due  to  himself 
in  insurance  transactions,  unless  he  should  have  known  that  in  these 
transactions  the  insured  was  merely  an  ^ent.  Some  policy  forms 
state  definitely  that  the  premium  has  been  paid;  when  such  a  form 
is  used  and  no  fraud  is  proved,  this  receipt  is  binding  between 
assured  and  underwriter,  but  not  between  broker  and  underwriter. 
"       '  ■     ~  ^^  ^j  ^  premium  "  to  be  arranged,"  aikd  i» 
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ftrraneeroent  ie  made,  then  a  reasonable  preminm  is  payable.  The 
same  nolds  where  additional  premiums  have  to  be  charged  at  a  rate 
to  be  arranged  and  no  arrangement  is  made. 

It  is  evident  that  in  nearly  all  the  particulars  of  any  adventure 
insured  by  an  underwriter  be  is  entirely  dependent  upon  the  insured 
for  correct  information.  It  is  therefore  the  law  that  an  insurance 
contract  can  be  avoided  and  broken  by  either  of  the  parties  to  it  if 
the  utmost  pxxl  faith  iitberrimatidei)  be  not  observed  by  the  other. 
The  obligation  of  perfect  good  laith  ie  thus  made  reciprocal.  Bad 
faith  may  show  itself  either  in  coruxalmeiU  or  in  misrepreaeniaiioH. 
It  is  therefore  made  essential  to  the  stability  of  any  insurance  con- 
tract that  the  insured  must  disclose  before  conclusion  of  the  contract 
every  material  circumstance  known  by  him,  failing  which  the  under- 
writer may  avoid  the  contract.  The  insured  is  denned  to  know 
every  ctrcuauCanoe  wluch  in  the  ordinary  course  of  business  ought 
to  t>e  known  by  him.  Every  circumstance  is  deemed  material 
which  would  influence  the  uuderwriter  in  his  decision  as  to  acceptance 
of  the  risk  or  the  fixing  of  the  rate  of  premium.  Consequently  the 
insured  is  not  bound,  unless  specially  asked  by  the  underwriter,  to 
disclose  the  favourable  features  of  the  risk  ofiered,  or  matters  known 
or  presumably  known  by  the  underwriter  (matters  which  are  of 
common  knowledge,  and  such  as  an. underwriter  ought  in  his  usual 
business  to  be  aware  of),  or  matters  respecting  which  the  under- 
writer waives  or  declines  information,  or  which  any  express  or 
implied  warranty  renders  superfluous.  An  agent  effecting-  an  in- 
surance must,  in  addition  to  his  princiml's  material  knowledge, 
disclose  everything  material  known  to  nimieif^  or  that  A«  should 
know  in  the  ordinary  conduct  of  Am  business.  Every  representation 
of  material  fact  made  to  an  underwriter  before  conclusion  of  a 
contract  by  the  insured  or  his  agent  must  be  true,  or  the  underwriter 
may  avoid  the  contract.  Every  rqiresentation  is  material  which 
would  influence  the  underwriter  in  his  decision  as  to  acceptance 
of  the  risk  or  to  ftxing  the  rate  of  premium.  A  representation  of 
fact  is  regarded  as  true  if  it  be  substantially  correct;  literal  correct- 
neee  is  not  essential.  A  representation  of  expectation  or  belief  is 
true  if  it  is  made  in  good  faith.  A  representation  may  be  withdrawn 
or  corrected  before  the  contract  is  concluded.  The  contract  is  deemed 
to  be  concluded  when  the  underwriter  accepts  the  risk,  whether  the 
policy  be  then  issued  or  not. 

It  frequently  happens  that  before  a  vessd  hu  completed  the 
venture  on  which  she  Is  engaged  arrangements  have  akeady  been 
made  for  her  future  employment.  Where  a  vessel  is 
f^^S^  msured  on  time,  this  is  of  no  moment  as  respects  her 
insurance.  It  has  likewise  been  decided  that  where  any 
insurable  object  is  covered  by  a  voyage  policy  "  from  "  or  "  at 
and  from  "  a  named  place,  the  policy  is  not  rendered  invalid  by 
her  not  being  at  that  place  when  the  insurance  is  concluded; 
but,  on  the  other  hand,  there  b  an  implied  condition  that  she  will 
begin  the  venture  within  a  reasonable  time,  and  that  if  she  fails 
in  this  the  underwriter  may  avoid  the  contract.  If  the  delay 
springs  from  circumstances  known  to  the  underwriter  at  the  time 
of  conclusion  of  the  contract,  or  if  the  underwriter  then  ac- 
quiesces in  it,  the  impUed  condition  is  nullified.  If  the  insured 
abandons  the  venture  insured,  the  contract  expires;  e.g.  if, 
briore  the  risk  commences,  the  vessel's  destination  is  changed  to 
one  not  covered  by  the  polity.  Where  the  policy  specifies  a  place 
of  departure,  and  the  rfiip  does  not  sail  from  that  place,  the  risk 
does  not  attach.  If,  however,  the  vessel  actually  starts  from  her 
intended  port  of  departure,  and  commences  the  venture,  and 
thereafter  it  is  decided  to  change  her  destination,  this  decision 
constitutes  a  change  of  voyage^  In  default  of  provision  to  the 
contrary,  the  underwriter  may  elect  to  avoid  his  insurance 
from  the  time  of  that  decision,  although  the  ship  be  still  in 
the  course  she  would  have  followed  in  her  originally  intended 
venture. 

Should  a  ship  depart  from  the  proper  course  of  the  voyage  she 
starts  upon,  and  for  which  she  is  insured,  such  departure,  when  made 
without  lawful  excuse  or  justification,  is  termed  detiaticn.  From 
the  moment  it  occurs,  even  though  she  subsequently  return  to  her 
proper  course  without  loss  or  injury,  the  underwriter  may  avoid  his 
contract ;  but  the  mere  intention  to  deviate  is  immaterial.  Deviation 
occurs  (i)  when  in  a  policy  a  course  is  definitely  specified  and  the 
vessel  departs  from  it ;  (s)  when,  in  absence  of  such  definite  specifica- 
tion in  the  policy,  the  vessel  departs  from  the  course  usually  and 
customarily  followed  in  the  voyage  insured.  If  a  policy  provides 
fitf  several  named  ports  of  discharge,  the  vessel  may,  without  com- 
mitting deviation,  omit  to  proceed  to  one  or  more;  but  whether 
she  goes  to  all  or  to  some  she  must  (in  absence  of  usage  or  sufficient 
cause  to  the  contrary)  take  them  in  the  order  in  which  they  appear 
in  the  policy,  if  not  there  is  a  deviation.  If  the  policy  provides  for 
"  ports  of  discharge  "  in  a  given  district,  then  (in  absence  of  usage 
or  sufficient  cause  to  the  contrary)  unless  the  vessel  proceeds  to  them 
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in  their  geographical  order  she  makes  a  deviation.  Similarly,  in  the 
case  of  a  voyage  policy,  the  want  of  reasonable  despatch  throughout, 
unless  lawful  excuse  or  justification  exists,  entitles  the  underwriter 
to  avcud  the  contract  from  the  time  that  the  delay  becomes  un- 
reasonable. As  excuses  for  deviation  or  delay  on  the  voyage  con- 
templated by  the  policy,  the  following  are  rwarded  as  valid: 
authorization  by  licence  or  other  provision  in  the  poficy./orce  majeure, 
compliance  wiui  express  or  implied  conditions  of  the  policy  («.|. 
warrandes,  see  below),  reasonable  steps  taken  for  the  safety  of  the 
ship  or  other  objects  insured,  saving  life,  helping  a  ship  in  such 
distress  that  life  may  be  in  danger,  or  obtaining  medical  or  suivical 
aid  for  some  person  on  board.  If  barratry  is  insured  against,  <klay 
arisii^  from  barratrous  conduct  of  master  or  crew  does  not  avdd  the 

Klicy.  A  deviation  ceases  to  be  excusable  unless  the  ship  resumes 
r  proper  course  and  proceeds  on  her  voyage  with  reasonable 
promptitude  after  the  cause  of  the  excusable  deviation  or  delay 
ceases  to  be  effective. 

In  every  contract  of  insurance  there  are  cert^  conditions 
precedent  to  the  liability  of  the  underwriter  and  incumbent  on 
the  insured,  which  must  be  fully  and  literally  complied  ™.----, 
with,  whether  material  to  the  risk  or  not.  These  ^^["^ 
conditions  are  known  in  insurance  as  warranties.  The 
name  Is  unfortimate,  as  in  every  other  branch  of  the  law  of  con- 
tract it  bears  another  meaning;  still  it  b  convenient,  and  its 
insurance  signification  is  now  firmly  established.  Failure  on  the 
part  of  the  insured  to  fulfil  a  warranty  liUraily  entitles  the  under- 
writer to  avoid  his  contract  as  from  the  moment  of  breach,'  but 
it  does  not  limit  his  obligation  up  to  that  moment.  Breach  of 
warranty  is  not  nidlified  by  subsequent  remedy  of  the  breach, 
consequently  loss  occurring  after  breach  of  warranty  is  not  at  the 
charge  of  the  underwriter,  even  although  before  the  loss  the 
insured  has  again  complied  with  the  wanuity.  But  breach  of 
warranty  may  be  waived  by  the  insurer.  Breach  of  warranty 
is  excused  in  two  cases  only:  (a)  when  by  change  of  circum- 
stances the  warranty  ceases  to  be  applicable  to  the  contract, 
(i)  when  by  subsequent  legislation  the  warranty  becomes 
unlawful. 

Warranties  are  of  two  classes:  (i)  express  (3)  implied.  Express 
warranties  must  be  written  or  printed  on  the  policy,  or  contained  in 
some  document  explicitly  referred  to  in  the  policy,  and  so  regarded 
as  incorporated  in  the  contract.  No  special  form  of  words  is  essential 
to  the  validity  of  a  warranty  it  the  intention  to  warrant  can  be 
infened.  Express  warranties  may  refer  to  anything  which  the 
parties  to  the  contract  choose,  e.g.  the  nationality  of  the  vessel, 
n  cr  sailing  on  a  named  day,  proceeding  under  convoy,  being  excluded 
from  certain  voyages  or  trades  or  the  carriage  of  certain  cargoes, 
beii^  "  well  "  or  "  in  good  safety  "  on  a  named  day  (in  which  case 
the  warranty  is  fulfilled  if  she  be  safe  at  any  time  of  that  day).  As 
regards  natumaiily,  if  no  express  warranty  be  given  there  is  no 
undertaking  on  the  part  of  the  insured  that  the  vessel  is  of  any 
particular  nationality  or  that  she  will  not  change  it  while  the  risk 
lasts.  The  warranty  of  neutraiity  in  case  of  insurance  of  ship  or  goods 
means  that  at  the  o^nning  of  the  risk  the  property  concerned  is 
actually  neutral,  and  that  aslar  as  the  insured  can  control  the  matter 
it  shall  so  continue  during  the  whole  course  of  the  risk.  It  is  also  an 
implied  condition  of  the  ship  being  warranted  neutral  that  to  the 
utmost  (rf  the  insured's  power  she  must  carry  the  papers  necessary 
to  establish  her  neutrality,  must  not  falsify  or  suppress  these  papers, 
or  use  ^mulatMl  papers;  if  this  condition  is  oroken  the  insurer 
can  avoid  the  contract.  The  words  of  an  express  warranty  are 
always  to  be  taken  in  their  commercial  sense;  within  that  sense  they 
are  to  be  strictly  and  literally  taken.  An  "  express  "  warranty  does 
not  exclude  an  implied  "  warranty  (see  below)  unless  it  be  mcon- 
sistent  therewith. 

In  addition  to  these  expressed  conditions,  there  are  also  certain 
essentia!  factors  or  conditions  inherent  in  each  and  every  contract 
of  marine  insurance  without  exception ;  these  are  implied  wa 
which  are  presumed  from  the  very  fact  of  the  making  of  the  in 
They  are  (a)  completion  of  the  prescribed  venture  without  dt 
(6)  legality  of  the  venture  (viz.  that  the  adventure  insured  is  a  lawful 
one,  and  that,  so  far  as  the  insured  can  control  it,  it  shall  be  carried 
out  in  a  lawful  manner),  (e)  leaviorthiness  of  the  ship.  In  a  vovage 
policy  it  is  an  implied  warranty  that  at  the  commencement  of  the 
voyage  the  ship  shall  be  seaworthy  for  the  particular  venture  insured. 
If  the  risk  commences  when  the  ship  k '   •'•" 


addition  be  reasonably  fit  to  stand  the  ordinary  dangers  of  the  port. 

"    ■  is  one  in  which  different  degrees  of  peril  are 

for  which  the  ship  needs  different  kinds  <A 


If  the  voyage  insured  1 

to  be  encountered,  or  ___ 

outfit  at  different  stages,  then  she  must  be  seaworthy  for  each  stage 


*Lord  Mansfield  expressed  it:    "The  warranty  in 

insurance  is  a  condition  or  a  contingency,  and  unless  that  be  per- 
formed there  is  no  contract  "  {Bibbert  v.  Piion,  apud  Marshall,  3rd 
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.,  and  the  warranty  will  be  fulfilled  it  she  is  at 
the  beginning  of  each  stage  seaworthy  for  that  stage.  The  warranty 
<rf  seaworthiness  is  held  to  be  fulfilled  when  the  ship  is  reasonably 
fit  in  every  respect  to  meet  the  ordinary  marine  dangers  of  the  venture 
insured ;  that  is  to  say,  the  mere  loss  of  a  vessel  by  perils  of  the  sea 
is  not  a  proof  of  unseaworthiness  in  the  sense  of  this  warranty. 
The  onl>;  ship  policies  not  subject  to  the  warranty  of  seaworthiness 
are  policies  cm  time  (the  reason  given  being  that  there  is  nothing  to 
prevent  a  time  policy  lapsing  and  a  new  one  commencing  when  the 
Vessel  is  at  sea  beyond  her  owner's  control  as  to  seaworthinesa) ; 
but  where  the  insured  knowingly  sends  a  ship  to  sea  in  an  unfit  state 
and  a  loss  is  attributable  to  that  unseaworthiness,  the  underwriter 
is  not  liable  for  such  loss.  It  is  not  implied  in  a  policy  on  goods  or 
movables  that  these  goods,  &c.,  are  seaworthy,  but  it  is  implied  that 
at  the  beginning  of  the  voyage  the  carrying  vessel  is  not  only  sea- 
worthy as  a  ship  but  reasonably  fit  to  cany  the  goods  to  the  destina- 
tion named  in  the  policy. 

When  the  main  points  of  the  preceding  particulars  of  the 
contract  of  insurance  are  summarized  it  may  be  said  that  the 
transaction  b  (i)  a  contract  of  indemnity  reduced  to  written 
or  printed  words,  (3)  made  in  good  faith,  (3)  refeiring  to  a  defined 
proportion  01  amount,  (4)  of  a  genuine  interest  in  a  named  object, 
(s)  being  against  contiogenciea  definitely  expressed,  to  which 
that  object  is  actually  exposed,  and  (6)  in  teturn  for  a  fixed  and 
determined  consideration. 

It  may  happen  by  accident  ot  by  design  that  an  insurance 
object  has  been  coveted  twice  or  more  times,  and  that  in  con- 
sequence the  sum  of  the  insurance  eSected  exceeds  the 
value  in  the  policy  or  the  insurable  value,  if  an  un- 
valued policy  has  been  employed.  This  occurrence 
involves  a  new  set  of  relations  between  the  insured  and  his 
various  underwriters;  the  underwriters  themselves  are  brought 
into  relation  to  one  another,  As  regards  the  insured,  he  may, 
in  the  absence  of  agreement  to  the  contrary,  claim  payment 
from  whomsoever  of  the  underwriters  he  may  select,  but  he  is 
not  entitled  to  receive  in  all  more  than  his  proper  indemnity. 
Each  underwriter,  whether  his  policy  be  valued  or  unvalued, 
is  entitled  to  receive  credit  for  bis  proper  proportion  of  the  sum 
obtained  by  the  insured  imder  any  other  policy.  If  the  insured 
does  obtain  any  sum  in  excess  of  indemnity,  be  is  regarded  as 
holding  it  in  trust  for  bis  whole  body  of  imderwriters.  It  thus 
appears  that  in  case  of  multiple  insurance  each  underwriter 
is  bound,  as  between  himself  and  the  other  underwriters,  to 
contribute  to  the  loss  rateably  in  proportion  to  the  amount 
of  his  liability  under  the  policy;  and  if  any  one  pays  more  than 
his  proper  share,  he  is  entitled  to  sue  the  rest  for  contribution. 
Should  the  insured  get  any  of  his  premium  back?  It  would  not 
be  equitable  to  enforce  a  return  from  any  underwriter  who  has 
at  any  time  stood  alone  so  as  to  be  liable  to  the  full  extent  of 
bis  policy;  but  if  overlapping  policies  were  accidentally  effected 
all  at  the  same  time,  the  case  is  rather  different.  This  leads  to 
the  general  question  of  return  of  premium.  Such  return  may  be 
claimed  under  the  terms  of  the  policy,  in  which  case  the  claim 
for  return  is  simply  the  carrying  out  of  the  agreement  between 
the  parties;  it  may  refer  to  the  whole  or  to  a  part  of  the  interest 
insured.  But  there  are  other  circumstances  in  which  returns  can 
legally  be  claimed.  For  instance,  it  may  turn  out  that  interest 
insured  by  a  particular  vessel  and  for  a  particular  voyage  is 
never  shipped  in  that  vessel  for  that  voyage;  the  underwriter 
has  in  this  case  run  no  risk,  and  therefore  the  consideration  for 
which  he  received  the  premium  totally  fails,  and  the  premium 
is  properly  returnable  to  the  intending  insured,  unless  there  has 
been  fraud  or  illegality  on  the  pait  of  the  insured.  Similarly, 
in  tbe  case  of  part  of  the  interest  insured  on  a  policy,  if  that  part 
is  distinguishable  in  the  policy  or  by  custom  of  trade.  But  tbe 
interest  might  have  made  the  voyage  in  the  vessel,  and  the 
intending  insured  might  yet  remain  without  insurable  interest. 
In  this  case,  in  absence  of  fraud  or  illegality,  and  if  tbe  policy 
is  not  merely  a  gaming  or  wagering  contract,  the  insured  is 
entitled  to  return  of  his  premium.  Similarly,  in  the  absence  of 
fraud  or  illegality,  if  the  underwriter  legally  voids  his  policy  from 
the  beginning  of  the  risk;  as  he  runs  no  risk,  he  receives  no 
premium.  The  only  cases,  except  those  of  fraud  and  illegality, 
in  which  the  underwriter  can  retain  his  premium  without  running 
risk,  are  those  of  ri^  underwritten  "  lost  or  not  lost,"  and 


[MARINE  INSURANCE 

arrived  safely  without  the  underwriter's  knowledge,  in  which 
the  underwriter  takes  his  chance  as  to  the  condition  and  situation 
of  the  ship  when  he  assumes  the  risk.  But  this  is  practically 
a  case  of  agreement  that  there  shall  be  no  return. 

When  the  insured  has  overinsured  00  an  unvalued  policy, 
a  propiortionate  part  of  tbe  premium  is  returnable.  But  where 
double  insurance  has  been  knowingly  effected  by  the  insured 
or  any  earher  policy  has  at  any  time  borne  the  entire  risk  or  a 
claim  has  been  paid  on  a  pobcy  in  re^>ect  of  its  full  value,  no 
premium  is  returnable. 

The  policy  issued  by  the  underwriter  to  the  insured  makes 
mention  of  certain  perils  against  which  the  insurance  b  granted, 
and  unless  the  policy  otherwise  provides,  the  underwriter  is 
liable  for  any  loss  proximately  caused  by  any  of  these  perib, 
but  b  not  liable  for  any  loss  not  proximately  caused  by  a  peril 
insured  against.  He  b  not  re^wnsible  for  any  loss  due  to  the 
wilful  misconduct  of  the  insured  but,  unless  the  policy  other- 
wise provides,  he  b  liable  for  any  loss  proximately  caused  by  a 
peril  insured  against  even  though  it  would  not  have  happened 
but  for  the  misconduct  or  negUgence  of  master  or  crew.  Noi  b 
he  responsible  for  any  loss  caused  by  d^y,  although  the  delay 
be  caused  by  a  peril  insured  against;  nor  for  ordinary  wear  and 
tear,  ordinary  leakage  or  breakage,  inherent  vice  or  character  of 
objects  insured,  loss  from  rats  oc  vermin,  or  injury  to  machinery 
not  proximately  caused  by  sea-perib. 

Losses  are  divided  into  "  total  "  and  "  partial,"    A  "  total  "  loss 
may  be  (i)  actual,  or  {a)  constructive;  and  an  insurance  against 
total  losscovers  the  insured  against  both,  unless  a  different 
intention  appears  from  the  terms  of  the  policy.     It  is  an  S*"^ 

"  actual  "  total  loss  when  the  object  insured  is  destroyed 
or  damaged  so  as  to  cease  to  be  of  the  denomination  of  goods  to  which 
it  belonged  when  insured,  or  when  the  insured  is  irretrievably  de- 
prived of  the  property  insured.  In  the  case  of  an  actual  total  loss 
no  notice  of  abandonment  need  be  pven.  In  the  case  of  a  misune 
ship  after  the  lapse  oi  a  reasonable  time  without  news,  an  "  actual 
total  loss  may  be  presumed.  There  is  a  "  constructive  "  total  loss 
when  the  interest  insured  has  been  abandoned  on  account  of  what 
appears  inevitable  actual  total  loss,  or  because  the  cost  of  preventing 
such  loss  would  exceed  the  value  after  such  eipenditure.  £.|.  1! 
ship  or  merchandise  is  in  such  a  position  that  recoveryis  unlikely  or 
the  cost  of  recovery  would  exceed  the  value  recovered,  there  is  con- 
structive total  loss;  likewise  in  the  case  of  a  damaged  ship.  If  the 
cost  of  repair  would  exceed  the  repaired  value  of  the  ship.  (In 
making  the  estimate  of  cost  of  repairs  no  deduction  is  to  be  made  for 
the  share  of  them  payable  in  general  average  by  other  interests, 
but  account  is  to  be  taken  of  the  cost  of  later  salvage  operations 
and  of  the  ship's  proportion  of  any  later  pencral  averages.)  Similarly 
for  damaged  goods,  there  is  constructive  total  loss  if  the  cost  of 
repair  and  of  forwardii^  to  destination  exceeds  the  arrived  valu& 
The  insured  may  ^ther  treat  constructive  total  loss  as  a  partial  loa 
or  as  an  actual  total  loss,  in  which  latter  case  he  abandons 
his  insured  interest  to  the  underwriter.  If  he  decides  to  <**■"*•■■ 
abandon  he  must  give  notice  of  abandonment,  else  he  will  ■'•■'■ 
recover  only  for  a  partial  loss.  This  notice  may  be  wholly  or  partly 
written  or  oral,  and  in  any  terms  if  only  they  mdicate  tbe  intentinn 
to  transfer  unconditionally  all  interest  to  the  underwriter, 
refusal  of  abandonment  by  the  underwriter  does  not  prejudice  _.._ 
assured's  riehts.  Abandonment  may  either  be  expressly  accepted 
by  the  underwriter  or  may  be  implied  from  his  conduct,  taut  his 
mere  silence  does  not  imply  acceptance.  When  notice  is  accepted, 
abandonment  is  irrevocable.  Notice  may  be  waived  by  the  under- 
writer. Notice  is  unnecessary  where,  when  the  news  reaches  the 
insured,  there  would  be  no  benefit  to  the  underwriter  if  notice  were 
^iven  to  him.  On  valid  abandonment  the  underwriter  adopts  the 
interest  of  the  insured  in  the  subject  insured,  or  what  remaios  trf  it, 
and  all  incidental  proprietary  rights,  e.g.  in  the  case  of  a  ship  he  is 
entitled  to  any  freight  in  the  course  of  being  earned  and  which  is 
earned  by  her  subsequent  to  the  accident  causing  the  loss,  less  the 
expenses  incurred  after  the  accident;  and  if  the  cargo  is  on  owner's 
account,  the  underwriter  is  entitled  to  reasonable  height  from  the 
place  of  casualty  to  destination. 

Any  loss  other  than  a  total  loss,  as  defined  and  described  above, 
is  a  partial  "  loss.  As  such  are  classed  general  average,  salvage 
charges,  particular  average,  particular  charges.  "  General  om.M^ 
average  is  really  an  outlying  branch  of  the  law  of  WwUif 
affreightment  (see  Avehagh  and  Affreightment):  its  "•* 
connexion  with  insurance  is  merely  secondary,  arising  out  of  the 
underwriter's  contract  to  pay  losses  generally  and  this  special 
liability  in  accordance  with  definite  provisions  of  the  policy.  Any 
extraordinary  sacrifice  or  expenditure  voluntarily  and  ,,,_,_, 
reasonably  made  in  a  moment  of  peril  in  order  to  preserve  y**™ 
all  the  property  in  the  venture,  is  a  general  average  act  "*"•»• 
and  the  loss  arising  therefrom  is  a  general  average  loss.  Tbe  party 
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on  whom  [t  falls  is  entitled  to  a.  rateable  contribution  from  the  others. 
These  rateable  contributions  are  repayable  by  the  respective  under- 
writers subject  to  the  special  provisions  of  their  policies,  unless  the 
sacrifice  or  expenditure  was  made  to  avert  a  peril  not  covered  by  the 
polictea,  when  there  is  no  liability.  The  party  originally  incurring 
a  general  average  sacrifice  may  recover  trom  his  underwriter  the 
whole  loea  without  having  enforced  his  right  of  contribution  from  the 
others  concerned  in  the  venture.  When  ship,  freight  and  cargo,  or 
any  two  of  them,  belong  to  one  person,  the  underwriter's  liability 
is  determined  as  if  these  interests  were  each  owned  by  separate 
^^.  persona.    "  Salvage  charges  "  are  the  charges  recoverable 

?^^*  under  maritime  law  by  a  salvor  independently  of  contract : 
camigm.  ^  incurred  in  averting  perils  insured  against,  and  if  not 
otherwise  provided  in  the  policy,  they  are  recovered  as  a  loss  from 
these  perils.  The  cost  of  similar  services  of  the  insured  or  his  agents 
or  hired  employees  are  recovered  as  a  general  average  loss  when  the 
cost  fulfils  the  character  of  general  aver^;e  expenditure,  or  in  all 
n»(kKbr  °'^*'  cases  as  "  particular  charges."  Thus  alt  expenses 
"""""'''  by  or  on  behalf  of  the  insured  to  save  or  preserve  the 
**■"'■"■  intere«  insured  are  either  general  avera^,  salvage  charges 
or  particular  charges.  Particular  charges  are  not  indudea  in  "  par- 
ticular average,"  which  may  now  be  defined  as  a  partial  loss 
of  the  subject  insured,  caused  by  a  peril  insured  against,  and  not 
being  a  general  average  toss. 

The  nature  of  the  liability  for  loss  of  the  underwriter  having  been 
determined,  it  remains  to  fix  its  extent,  or  in  other  words  the 
^^^^  "measure  of  indemnity";  each  underwriter  bears  that 
"f'""™  proportion  of  the  loss  which  his  subscription  bears  in  the 
^v"  "*  caseofavaluedpolicy  to  theinsured  value,  and  in  the  case 
"''*  of  an  unvalued  policy  to  the  insurable  value.    In  the  case 

of  a  total  low,  the  measure  of  indemnity  is  tlie  sum  fixed  by  the' 
policy  if  valued,  or  the  insurable  value  of  the  object  insured  if  the 

Klicy  be  unvalued.  When  the  insured  fails  in  an  action  for  total 
a,  he  is  not  precluded  from  recovering  a  partial  loss  if  the  policy 
insures  him  against  partial  loss.  In  the  case  of  damage  to  a  ship  not 
amounting  to  a  total  loss  the  insured  is,  subject  to  the  terms  of  his 
policy,  entitled  to  recover  the  reasonable  cost  of  repairs  less  customary 
deductions,  but  not  exceeding  for  any  one  casualty  the  sum  insured. 
If  the  repairs  are  only  partial  he  is  in  addition  entitled  to  an  allowance 
for  unrepaired  damage,  but  the  aggregate  must  not  exceed  the  coat  of 
complete  repairs,  less  customary  deductions.  If  the  damaged  ship 
has  neither  l>een  repaired  nor  sold  during  the  risk,  the  insured  is 
entitled  to  reasonable  depreciation  but  not  exceeding  the  reasonable 
cost  of  repairs,  less  customary  deductions.  As  regards  freight,  the 
underwriter's  liability  for  partial  loss  is,  subject  to  the  terms  of  the 
policy,  the  proportion  of  the  policy  value,  or  (in  case  of  an  unvalued 
policy)  of  the  insurable  value,  tniich  ttx  freight  lost  bears  to  the 
whole  freight  at  risk  of  the  insured  under  the  policy.  When  there  is 
liability  under  a  policv  for  total  loss  of  part  01  the  goods  insured  its 
amount  is  determined  aa  follows:  on  an  unvalued  policy,  it  is  the 
insuiaUevalueof  the  portion  lost,  ascertained  asin  case  of  total  lose; 
on  a  valued  policy,  it  is  the  proportion  of  the  sum  insured  which  the 
insurable  value  of  the  portion  lost  bears  to  that  of  the  whole.  Subject 
to  any  express  provision  of  the  policy,  when  goods  arc  delivered  at 
destination  damaged  throughout  or  in  part,  the  liability  is  for  the 
e  proportion  of  the  sum  insured  (or,  in  an  unvalueo    policy,  of 


damaged  values  at  destination  bears 

Gross  sound   value  means  the  wholesale  price  includi 

landing  chaises  and  duty;  gross  damaged  value  means 

'  a  sale  when  all  charges  on  sale  are  paid  by  the  sellers. 


'  freight. 


price  obtained  at  a  sale  when  all  charges  on  sale  are  paid  by  the  sellers. 
In  case  of  goods  customarily  sold  in  bond,  the  bonded  price  is  taken 
to  be  the  gross  value.  When  different  kinds  of  property  are  insured 
under  a  single  valuation,  that  valuation  is  apportioned  over  them 
in  proportion  to  the  respective  insurable  values  they  would  have  on  an 
unvalued  policy,  but  when  the  prime  cost  cannot  DC  ascertained  the 
division  is  made  over  the  net  arrived  sound  values  of  the  different 
kinds  of  property.  The  liability  for  general  average  contribution  and 
salvage  charges  is,  for  anything  insured  for  its  full  contributing  value, 
the  full  amount  of  the  contribution;  but  in  case  of  insurance  not 
attaining  the  full  contributing  value  there  is  a  reduction  in  proportion 
to  the  imder  insurance;  and  where  a  particular  average  is  payable 
on  the  contributing  goods,  its  amount  must  Ik  deducted  from  the 
insured  value  when  the  underwriter's  liability  is  being  ascertained. 
On  pohcies  covering  liabilities  to  third  parties,  the  measure  of 
indemnity,  subject  to  the  condition  of  the  policy,  is  the  amount  paid 
or  payable  to  the  third  party.  When  property  is  insured  "  free  of 
particular  average  "  (f.p.a.),  then  unless  the  policy  is  apj>ortionable, 
as  above,  there  is  no  liability  for  lose  of  part  with  exception  of  loss  of 
part  occasioned  by  a  general  average  sacrifice,  but  there  is  liability 
for  total  loss  of  an  apportionable  part.  The  underwriter  on  f.p.a. 
terms  is  liable  for  salvage  charges,  particular  charees  and 
Vr^  chai^  incurred  under  the  "  sue  and  labour  "  clause  of 
2™^  thepoiicytoavertalossinsuredagainst.  Unless  otherwise 
'■  provided  in  the  pohcy  when  goods  are  insured  f.p.a.  under 

a  certain  named  percentage,  a  general  averaga  toss  cannot  be  added 
to  a  particular  average  loss  to  make  up  the  specified  percentage; 
nor  may  particular  charges  nor  the  expenses  of  ascertaining  and 
proving  the  loss;  in  fact  only  the  actual  loss  suffered  by  the  object 
insured  may  be  taken  Into  account.    The  engagement  evidenced  by 


the  "  sue  and  labour  "  clause  of  a  policy  is  regarded  ae  supplementary 
to  the  contract  of  insurance,  and  the  expenses  incurred  under  it  are 
recoverable  from  the  underwriter,  even  if  he  has  paid  a  total  loss  or 
has  insured  the  goods  f.p.a.  with  or  without  any  franchise  being 
spcdfied.  General  average  lusses  and  contributions  are  not  "sue 
and  labour  "  expenses,  nor  are  salvage  charges,  as  defined  above. 
The  expenses  of^  averting  a  loss  not  covered  by  the  policy  cannot 
be  recovered  under  the  "  sue  and  labour  "  clause.  The  Marine 
Insurance  Act  specially  declares  that  "  It  is  the  duty  of  the 
insured  and  his  agents,  in  all  cases,  to  take  su  ' 
may  be  reasonable  for  the  purpose  of  averting  ■: 

Unless  otherwise  provided,  and  subject  to  the  provisions  of  the 
law,  the  underwriter  is  liable  for  successive  losses,  even  though 
their  aggregate  amount  exceeds  the  sum  insured.  But  where,  under 
one  pohcy,  an  unrepaired  or  uncompensated  partial  loss  is  followed 
by  a  total  loss,  the  insured  can  only  recover  the  total  loss.  These 
provistona  do  not  affect  the  underwriter's  liability  under  the  "  sue 
and  labour  "  clause,  for,  as  explained  above,  the  '  sue  and  labour  " 
clause  is  a  contract  supplementary  to  the  insurance  contract  con- 
tained in  the  policy. 

The  payment  d  a  total  loss  of  the  whole  m-  of  an  apportionable 
portion  of  the  object  insured  entitles  the  underwriter  to  take 
over  the  insured's  interest  in  all  that  remains  of  the  _^. 
same,  the  underwriter  becoming  subrogated  to  all  the  Sr'"*' 
rights  and  remedies  of  the  insured  in  and  regarding  '' 
the  interest  insured  as  from  the  time  of  the  accident  oc- 
casioning the  loss.  The  payment  of  a  partial  loss  gives  the  under- 
writer a  similar  subrogation  but  only  in  so  far  as  the  insured  has 
been  indemnified  in  accordance  with  law  by  such  payment  for  the 

In  case  of  double  (or  multiple)  insurance  each  underwriter  is 
bound  to  contribute,  as  between  himself  and  the  other  underwriters, 
rateably  to  loss  in  proportion  to  the  amount  for  which 
his  pc^n'  makes  him  liable;  for  any  excess  of  this 
amount  be  may  maintain  action  against  the  coinaurers      ""^ 
and  may  obtain  the  same  remedy  as  a  surety  who  has  paid  more  than 
his  proportion  of  a  debt. 

Where  the  object  is  insured  for  less  than  the  insumble  value,  as 
defined  above,  the  insured  is  deemed  to  be  his  own  underwrite  for 
the  balance. 

Recent  extensions  of  marine  insurance  in  England  have  mostly 
been  in  the  direction  of  giving  to  sliipowners  protection  against 
liabiUties  to  third  parties.  The  first  addition  was  the  .  ^^j,, 
running  down  clause  (r.d.c.)  by  which  underwriters  take  oi^ 
burden  of  a  proportion,   usually  three-quarters,  of  the  ** 

damage  inflicted  on  other  vessels  by  collision  for  which  the  insured 
vessel  is  held  to  blame.  The  rapid  increase  in  the  use  and  size  of 
steamships  was  acccxnpanied  by  an  equally  rapid  increase  in  the 
frecjuency  of  collisions  at  sea,  tending  to  make  the  shipowner  desirous 
of  insuring  himself  against  the  lialance  of  his  collision  liability,  and 
against  whatever  other  liabilities  to  third  parties  might  be  imposed 
upon  him.  There  was  a  hesitation  on  the  part  of  underwriters  to 
meet  these  wants,  and  the  result  is  that  in  Great  Britain  most 
liability  insurances  are  effected  in  mutual  insurance  societies.  The 
insurance  of  such  liabilities  is  perhaps  simpler  in  Great  Britain 
than  in  other  countries,  as  the  amount  for  which  a  shipowner  can 
be  liable  is  limited  by  law,  although,  of  course;  none  out  English 
tribunals  are  bound  by  that  law,  A  new  and  extensive  set  oS 
1         .,  _..  _..! >      the  Workmen's  Com- 

ae vary  with  the 

__   _._iere9ting  class  of 

...  has  received  much  attention,  namely,  those  against  the 

risks  of  capture,  seizure  and  detention  by  a  hostile  power, 
generally  described  briefly  as  war  risks.  But  the  difficulties  con- 
nected with  such  risks  prolxtbly  lie  more  in  determining  the 
legal  position  of  the  owners  of  the  property,  and  the  obligations 
under  which  they  lie,  than  in  settling  those  of  their  underwriters. 
Such  questions  concern  biochade,  contraband,  domiciU,  natuniaiity, 
TKulratUy,  &c. 

The  usual  procedure  in  the  offer  and  acceptance  of  a  risk  is  as 
follows:  The  intending  insured  (principal  or  broker)  offers  the 
risk  by  showing  to  the  underwriter  a  Iwief  description  of     _  , 

the  venture  in  question,  called  in  Great  Britain  a  slip,  in  Z^!!^^ 
America  an  application.  The  underwriter  signifies  his  ""*'""• 
acceptance  of  the  whole  or  of  a  part  of  the  value  exposed  to  perils 
by  signing  or  initialling  the  slip,  putting  down  the  amount  for  which 
he  accepts  liabihty.  Or  he  may  ^gn  and  issue  to  the  insured 
(principal  or  broker)  a  similar  document  made  out  in  hia  own  office, 
called  a  covering  note  or  insurance  note.  These  documents  are 
simply  first  sketches  oi  the  contract,  mimoirts  jKur  servir,  so  im- 
perfect that  they  can  be  explained  only  in  conjunction  with  the 
contract  in  its  completed  form  (the  policy).  In  America  it  is  not 
at  all  rare  for  insurances  to  be  effected  through  applications  alone 
without  any  policy  existing.  In  Great  Britain  the  existence  of  a 
policy  is  essential,  slips  and  covering  notes  being  merely  provisional 
agreements,  binding  in  honour  only,  to  issue  policies  on  certain  terms 
and  conditions  on  receipt  of  the  necessary  information.  One  reason 
for  insisring  on  a  policy  being  issued  for  every  risk  is  that  a  means 
of  raiang  revenue  by  stamp  taxes  is  thus  created.     In  Great 


liabilities  has  been  thrown  on  shipowners  by  t 
pensatioQ  Act  of  1906;  the  liabilities  in  tnls   . 
wages  of  the  worlunen  concerned.    Another  i 
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Where  the  premium  does  not  exceed  i%  of  the 


Where  the  premium  exceeds  i%  of  amount  insured: — 
(o)  On  any  voyage,  per  £loo  or  per  any  fractional 

partof£ioo Id. 

(b)  For  any  time  not  exceeding  dx  months,  per 

£ioo,  Sc,  as  above 3d. 

(c)  For  any  time  exceeding  six  months,  and  not 

exceeding  twelve  months,  per  £100,  &c.,  as 
above 6d, 

In  consequence  of  this  regulation,  no  timepolicy  canbe  issued  for 
a  period  exceeding  twelve  months.  Policies  or  certificates  of  in- 
surance coming  from  abroad  are  subject  to  the  same  duties,  which 
should  be  paid  within  ten  days  after  receipt  in  the  United  Kingdom. 
The  shortness  of  the  time  allowed  for  stamping  often  prevents 
payment  of  the  tax.  These  stamp  regulations  are  very  troublesome, 
and  produce  only  a  comparatively  in^gniRcant  revenue.  On  small 
premium  insurances  the  tax  ia  so  excessive  that  it  drives  business 
out  of  the  country.  A  uniform  tax  per  policy  has  been  several  times 
suggested,  but  these  proposals  have  not  yet  been  accepted  by  the 
Treasury. 

The  documents  required  to  establish  a  claim  for  total  loss  are: 
(i)  Protest  of  master.  (3)  Set  of  bills  of  lading  (endorsed  if  neces- 
sary, BO  as  to  be  available  to  the  underwriter).  (3)  Polity  or  certifi- 
cate of  insurance  (endorsed  if  necessary^.  (4)  In  the  United  States: 
Statement  of  loss  in  detail.  In  the  Umted  States  certified  cofHes  of 
Nos,  (i),  {2),  and  (3)  are  taken;  but  as  none  of  these  copy-documents 
can  transfer  possession  to  the  underwriter,  there  ia  necessary  for 
that  purpose  another  document,  viz.  (5)  Bill  of  sale  and  abandon- 
ment with  subrogation  to  underwriter — that  is,  an  assignment  of 
all  interest  to  the  underwriter.  In  the  absence  of  the  fuU 
set  of  bills  of  lading,  a  similar  document  should  be  taken  in  Great 
Britain,  especially  in  all  cases  in  which  salvage  operations  are  likely 
to  be  undertaken.  Such  a  document  handed  to  a  salvage  association 
or  a  manager  of  salvage  (whether  acting  for  shipowner  or  for  under- 
writer) settles  the  ownership  of  s^ved  goods,  and  ensures  that  any 
claim  for  salvage  expenses  will  be  sent  directly  to  the  underwriter. 
This  is  from  the  insured's  point  of  view  desirable,  and  it  greatly 
simplifies  the  management  of  salvage  cases.  As  a  claim  for  total 
loss  cannot  extend  beyond  the  full  amount  insured  in  the  policy, 
it  follows  that  the  documents  required  to  substantiate  such  a  claim 
roust  be  supplied  to  the  underwriter  free  of  charge. 

For   the   substantiation   of  a  claim   for   particular  average  the 
following  documents  are  reouired;     (i)  Protest  of  master  or  log- 
book,     (a)  Set  of   bills  of  lading   (cargo  claims).      (3)  Policy 
'      ■      iTt ^      r.\  *^„— .:c~i  .!_ 


certificate  of 


[endorsed  if  n 


damaged  state,  all  charges  paid.  Certified  statemmts  in  detail  of 
sound  value  at  destination  of  goods  on  same  day,  all  charges  paid. 
Or  orif^nal  vouchers  of  costs  of  repair  of  ship,  all  discounts,  rebates, 
allowances  and  returns  deducted,  (s)  In  the  United  States, 
subrogation  to  underwriters  of  damaged  goods. 

Authorities. — E.  K.  Allm,  Stamp  Duties  ok  Sea  Insurances 
(2nd  ed.,  London,  1903);  Tb,  Andresen,  Seeversichtrunt  (Hamburg, 
1888) ;  Joseph  Amould,  Treatise  on  the  Law  of  Marine  Itisvrance  and 
Average  (3  vols.,  and  edition,  London,  1857);  eighth  edition  by  de 
Hart  and  Siraey  (London,  1909);  Laurence  R.  Baily,  Periis  of  the 
Seas  (London,  1S60);  William  Barber,  Principles  of  the  Law  of 
Insurance  (San  Francisco,  1S87) ;  W.  G.  Black.  Digest  of  Decisi^ms 
in  Scottish  Shipping  Cases,  1863-18(^0  (Edinburgh,  1891) ;  Sir  M,  D. 
Chalmers  and  Douglas  Owen,  Marine  Insurance  Act  1906  (London, 
1906);  Alfred  de  Courcy,  Commenlaire  des  polices  fran(aises  d'as- 
sitrances  maritimes  (and  edition,  Paris,  1888) ;  E.  L.  de  Hart  and 
R.  I.  Simey,  The  Marine  Insurance  Act  IQ06  (London,  1907);  R.  R. 
Douglas,  index  to  Maritime  Law  Decisions  (London,  18H8) ;  Tohn 
Duer,  Lata  and  Practice  of  Marine  Insurance  (2  vols.,  New  York, 
1 8^5,  1 846) ;  William  Gow,  Marine  Insurance  (3rd  corrected 
edition,  London,  1^09);  Victor  Jacobs,  Etude  sur  les  assurances 
maritimes  et  les  avanes  (Brussels,  1885) ;  Richard  Lowndes,  Practical 
Trealise  on  the  Law  of  Marine  Irtsurance  (indedition,  London,  1S85); 
Loit  of  General  Averape,  English  and  Foreign  {4th  edition,  London, 
1888) ;  Charles  M 'Arthur,  Contract  of  Marine  Insurance  (znd  edition, 
London,  1890);  D.  Maclachlan,  Amouid  on  the  Law  of  Marine 
Insurance  (l  vols.,  6th  edition,  L.ondon,  1887) ;  Reginald  G.  Marsden, 
Admiralty  Cases,  i6i0  to  j86o  (London,  1885);  Law  of  Collisions 
at  Sea  (5th  edition,  London,  1904) ,  Douglas  Owen,  Marine  Insur- 
ance Notes  and  Clauses  (3rd  edition,  1890);  Theophilus  Parsons. 
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INTAGUO  (an  Ita).  word,  from  intagliare,  to  incise,  cut  into), 
a  form  of  engraving  or  carving,  in  which  the  pattern  or  design  b 
sunk  below  tlie  surface  of  the  material  thus  treated,  opposed 
to  "  cameo  "  or  "  relievo  " — carving  or  engraving  where  the 
de»gn  is  raised.  Intaglio  a  thus  applied  to  incised  gems,  as 
cameo  (q.v.)  to  gems  cut  in  relief  (see  Gems). 

INTBLLECT  (Lat.  tntelleclus,  from  inteliigere,  to  understand), 
the  general  term  for  the  mind  in  reference  to  it&  capacity  for 
knowing  or  understanding.  It  is  very  vaguely  used  in  common 
language.  A  man  is  described  B3  "  intellectual "  generally 
because  he  is  occupied  with  theory  and  principles  rather  than 
with  practice,  often  with  the  further  implication  that  his  theories 
are  concerned  mainly  with  abstract  matters:  he  is  aloof  from 
the  world,  and  especially  is  a  man  of  training  and  culture  who 
cares  little  for  the  ordinary  pleasures  of  sense.  "  Intellect  "  is 
thus  distinguished  from  "  inteUigence  "  by  the  field  of  its  opera- 
tions, "  intelligence  "  being  used  in  the  practical  sphere  Ion 
readiness  to  grasp  a  situation.  (The  employment  of  the  word  as 
a  synonym  for  "news"  is  mere  journalese;  such  phrases  as 
"  Intelligence  Department "  in  connexion  with  newspapers  and 
public  offices  are  more  justifiable.)  In  philosophy  the  "  intellect " 
b  contrasted  with  the  senses  and  the  will;  it  sifts  and  combines 
sense-given  data,  which  otherwise  would  be  only  momentary, 
lasting  practically  only  as  long  as  the  stimuli  continued  to  operate. 
It  thus  includes  the  cognitive  processes,  and  is  the  source  of  all 
real  knowledge.  Various  attempts  have  been  made  to  narrow 
the  use  of  the  term,  e.g.  to  the  higher  regions  of  knowledge  en- 
tirely above  the  region  of  sense  (so  Kant),  01  to  conceptual 
processes;  but  no  agreement  has  been  reached.  "  Intellection  " 
(i.e.  the  process  as  opposed  to  the  capacity)  has  similarly  been 
narrowed  {e.g.  by  Professor  James  Ward)  to  the  sphere  of  con- 
cepts; other  writeis,  however,  give  it  a  much  wider  meaning, 
"  Intellectualism  "  is  a  term  given  to  any  system  which  empha- 
fflzes  the  cognitive  function;  thus  aesthetic  intellectualism  Js 
that  view  of  aesthetics  which  subordinates  the  sensual  gratifica- 
tion or  the  delight  in  purely  formal  beauty  to  what  may  be 
called  the  ideal  content. 

INTELUGEHCB  IH  AHIHAU.'  Professor  G.  J.  Romanes, 
in  his  work  on  Animal  Intelligence  (1881),  used  the  term  "  in- 
teUigence "  as  synonymous  with  "  reason,"  and  defined  it  as 
follows:  "  Reason  or  intelUgence  is  the  faculty  which  is  con- 
cerned in  the  intentional  adaptation  of  means  to  ends.  It 
therefore  implies  the  conscious  knowledge  of  the  relation  between 
means  employed  and  ends  attained,  and  may  be  exercised  in 
adaptation  to  circumstances  novel  alike  to  the  experience  of  the 
individual  and  that  of  the  species. "  There  is  here  some  ambiguity 
as  to  the  exact  psychological  significance  of  the  words  "  inten- 
tional adaptation"  and  of  the  phrase  "conscious  knowledge 
of  the  relation  between  the  means  employed  and  the  ends 
attwned."  A  chick  a  day  or  two  old  learns  to  leave  untouched 
nauseous  caterpillars,  and  Romanes  would  certainly  have 
regarded  this  as  a  case  of  intelligent  profiting  by  experience; 
but  how  far  there  is  intentional  adaptation  and  whether  the 
chick  has  conscious  knowledge  of  the  relation  of  means  to  ends, 
is  doubtful,  and,  to  say  the  least  of  it,  open  to  discussion.  St 
George  Mivart,  the  acute  dialectical  opponent  of  Romanes, 
denied  that  animals  are  capable  of  the  exercise  of  reason  or 
intelligence.  He  urged  that  according  to  traditional  views 
reason  should  denote  and  include  all  intellectual  perception, 
whether  it  be  direct  and  intuitive  or  indirect  and  inferential 
(_sensustricUi),  and  contended  that  under  neither  head  are  to  be 
included  the  sensuous  perceptions  and  merely  practical  inferences 
of  anifflBts.  Wasmann,  who  argues  on  simflar  grounds,  regards 
such  behaviour  as  that  of  the  chicken  as  instinctive  in  the  wider 
sense  (see  Instinct)  and  not  intelligent;  man  alone,  he  contends, 
is  intelligent,  that  is  to  say  has  the  power  of  perceiving  the 
relations  of  concepts  to  each  other,  and  of  drawing  conclusions 
therefrom.  It  is  dear  that  the  discussion  largely  turns  on  the 
definition  of  terms;  but  more  than  this  lies  behind  it.  Both 
Mivart  and  Wasmann  are  emphatic  in  their  assertions  that 
instinctive  modes  of  behaviour  in  the  wider  sense  or  the  sensuous 
*■  For  a  discusnon  of  human  Intelligence,  sep-^STCBOLOOY. 

t,zoob,(jOOglC 


INTELLIGENCE  IN  ANIMALS 


68 1 


perceptions  and  practical  inferences  of  animals  differ  funda- 
mentally in  kind  from  the  rational  or  intelligent  conduct  of 
human  folk,  and  that  by  no  conceivable  process  of  evolution 
could  the  one  pass  upwaids  into  the  other. 

Wasmann  regards  the  inclusion  of  those  activities  which 
result   from  sense-experience  under  the  term  "  intelligence  " 

as  pseudo-psychological.  To  modem  psychologists 
Jjjj^'*'  of  standing  we  must  therefore  turn.  Under  the  head- 
dtoflaMfoo.   ing  "  Intellect  or  Intelligence,"  in  the  DkUonary  of 

Philosophy  and  Psychology,  G.  F.  Stout  and  J.  Mark 
Baldwin  say:  "  There  is  a  tendency  to  apply  the  term  intellect 
more  especially  to  the  cap>acity  for  conceptual  thinking.  This 
does  not  hold  in  the  same  degree  of  the  connected  word  intelli- 
gence. We  speak  freely  of '  animal  intelligence,'  but  the  phrase 
'  animal  intellect '  is  unusual.  However,  the  restriction  of  the 
term  to  conceptual  process  is  by  no  means  so  fixed  and  definite 
as  to  justify  us  in  including  it  in  the  definition."  With  respect 
to  the  word  intellection  again:  "  There  b  a  tendency  to  restrict 
the  term  to  conceptual  thinking.  Ward  does  so  definitely  and 
consistently.  Croom -Robertson,  on  the  other  hand,  gives  the 
word  the  widest  possible  application,  making  it  cover  all  forma 
of  cognitive  process.  On  the  whole,  if  the  term  is  to  be  employed 
at  all,  Robertson's  usage  appears  preferable,  aa  corresponding 
better  to  the  generality  of  the  words  intellect  and  intelligence." 
It  does  not  seem  to  be  pseudo-psychological,  therefore,  to  apply 
the  term  intelligence  to  the  capacity,  unquestionably  possessed 
by  animals,  of  profiting  by  sensory  experience.  The  present 
writer  has  suggested  that  the  term  may  be  conveniently  restricted 
to  the  capacity  of  guiding  behaviour  through  perceptual  process, 
reserving  the  terms  intellect  and  reason  for  the  so<alled  factdties 
which  involve  conceptual  process.  There  arc,  liowever,  advan- 
tages, as  Stout  'and  Baldwin  contend,  in  employing  the  word 
in  a  somewhat  wide  and  general  sense.  It  is  probably  best 
for  strictly  psychological  purposes  to  define  somewhat  strictly 
perceptu^  and  conceptu^  (or  ideational)  process  and  to  leave 
to  intelligence  the  comparative  freedom  of  a  word  to  be  used  in 
general  literature  and  therein  defined  by  its  context.  It  may  be 
helpful,  however,  to  place  in  tabular  form  the  different  uses 
above  indicated: — 

Perceptual  Process.  Concepluai  Process. 

I.  Instinct  (wider  sense).  Intelligence («.£.  Wasmann). 

3.  Sense-perception  Intelligence  (.e.g.  Mivart). 

3.  Intelligt 

4.  Intelligence. 

From  this  table  it  may  be  seen  at  a  glance  that,  with  such 
divergence  of  usage,  the  application  of  the  word  "  intelligent  " 
to  any  given  case  of  animal  behaviour  has  in  itself  httle  psycho- 
logical significance.  If  the  psychological  status  of  the  animal 
is  to  be  seriously  discussed,  the  question  to  be  answered  is  this: 
Are  the  otoerved  activities  explainable  in  tenns  of  perceptual 
process  only,  or  do  they  demand  also  a  supplementary  exercise 
of  conceptual  process  ?  Granting  that  they  are  intelligent  in 
the  broad  acceptation  of  the  word,  are  they  only  perceptually 
intelligent  or  also  conceptually  intelligent  ? 

It  would  require  more  space  than  is  at  our  command  to  make 
the  distinction  which  is  drawn  by  those  who  use  these  terms  clear 
and  distinct;  but  enough  may  perhaps  be  said  to 
p^^^H^  enable  the  general  reader  to  grasp  the  salient  points. 
It  will  be  convenient  to  take  a  concrete  case.  A  chick 
in  the  performance  of  its  truly  instinctive  activities  pecks  at 
all  sorts  of  small  objects.  In  doing  so  it  gains  a  certain 
amount  of  initial  experience.  Very  soon  it  may  be  observed 
that  some  grubs  and  caterpillars  are  seized  with  avidity  whenever 
occasion  offers;  while  others  are  after  a  few  trials  let  alone. 
Broadly  speaking,  we  have  here  intelligent  selection  and  rejection. 
Psychologically  interpreted  what  b  believed  to  take  place  is 
somewhat  as  follows.  Each  grub  or  caterpillar  affords  a  visual 
impres^on  or  sensation.  This  as  such  is  just  a  presentation  to 
sight  and  nothing  more.  But  in  virtue  of  previous  experience 
it  suggests  what  was  formerly  presented  to  consciousness  in 


that  experience.  It  has  meaning.  An  impression  which  carries 
meaning  begotten  of  previous  experience  is  raised  to  the  level 
of  a  percept;  and  behaviour  which  is  influenced  and  guided 
by  such  percepts,  that  is  to  say  by  impressions  unii  the  meaning 
for  behaviour  they  suggest,  is  the  outcome  of  perceptual  process. 
If  a  dog  learns  to  open  a  gate  by  lifting  the  latch,  this  may  be 
due  to  perceptual  process.  Through  previous  experience  the 
sight  of  the  latch  may  suggest  meaning  for  practical  behaviour. 
His  action  may  be  simply  due  to  the  fact  that  the  visual  presenta- 
tion has  been  directly  associated  with  the  appropriate  bodily 
activities,  and  now  by  suggestion  reinstates  like  activities;  he 
may  not,  though  on  the  other  hand  he  may,  exercise 
conceptual  thought.  Let  us  suppose  that  the  chick  „pt,^ 
which  selects  certain  caterpillars  and  rejects  others  pmctee. 
does  form  concepts.  What  does  this  imply  from  the 
standpoint  of  psychology  ?  Stout  and  Baldwin  define  concep- 
tion as  the  "  cognition  of  a  universal  as  distinguished  from  the 
parUculats  which  it  unifies.  The  universal  apprehended  in 
this  way  is  called  a  concept."  If  then  the  chick  apprehends 
the  universal  "  good-for-eating  "  as  exemplified  in  the  particular 
maggot,  and  the  maggot  as  a  concrete  case  of  the  abstract  and 
universal  "  good-for-eating,"  it  has  a  capacity  for  conceptual 
thought,  "There  is  one  point  in  our  definition,"  say  Stout  and 
Baldwin,  "  which  requires  to  be  specially  emphasized.  Concep- 
tion is  the  cognition  of  a  universal  as  distinguished  from  the 
particulars  which  it  unifies.  The  words  "  as  distinguished  from  " 
are  of  essential  importance.  The  mere  presence  of  a  universal 
element  in  cognition  does  not  constitute  a  concept.  Otherwise 
all  cognition  would  be  conceptual.  The  simplest  perception 
includes  a  universal.  .  .  .  The  universal  must  be  apprehended 
in  antithesis  to  the  particulars  which  it  unifies.  "  The  general, 
or  in  technical  phraseology,  the  universal  characteristic  "  good- 
for-eating  "  is  present  in  all  that  the  chick  practically  finds  to 
be  edible;  but  the  chick  may  jugt  eat  the  nice  caterpillars  without 
thinking  for  a  moment  of  edibility. 

Few  would  dream  of  contending  that  the  chick  a  few  days 
old  is  capable  of  conceptual  thought.  Naive  perceptutd  process 
pretty  obviously  suffices  for  an  explanation  of  the 
behaviour  of  the  little  bird.  But  so  too,  it  may  be  vmlat. 
said,  does  it  suffice  for  the  explanation  of  much  of  the 
practical  behaviour  of  men.  If  a  great  number  of  the  actions 
of  animals  are  only  perceptually  intelligent,  so  too  are  a  great 
number  of  the  actions  of  men  and  women.  This  is  unquestionably 
the  case;  and  it  serves  to  bring  out  the  distinction  in  value 
which  may  be  assigned  to  the  percept  and  the  concept  reflect- 
ively. The  value  of  the  percept  is  for  simple  direct  practical 
behaviour;  the  value  of  the  concept  is  for  the  elaboration  oi 
systematic  knowledge.  Any  given  impression  may  have  meaning 
for  behaviour  in  a  given  situation  which  is  like  that  which  has 
previously  developed  in  a  certain  manner;  but  it  may  also  have 
significance  for  the  interpretation  of  such  situations  in  a  con- 
ceptual scheme  of  thought.  The  si^t  of  the  sage-blossom 
may  have  meaning  for  the  bee  which  has  sucked  the  sweets 
contained  in  such  flowers;  the  sight  of  the  bee  in  this  situation 
may  have  significance  for  scientific  interpretation  as  an  example 
of  the  fertilization  of  flowers  by  insects.  The  bee  may  be  only 
perceptually  intelhgcnt;  the  man  who  observes  its  action  may 
or  may  not  be  conceptually  intelligent. 

A  good  deal  of  human  behaviour  may  be  interpreted  in 
terms  of  perceptual  intelligence,  and  a  far  larger  proportion 
of  animal  behaviour  may  be  so  interpreted.  But  some  human 
conduct  cannot  be  explained  save  as  the  outcome  of  conceptual 
intelligence.  The  question  is,  whether  any  carefully  observed 
and  well-authenticated  cases  of  animal  procedure  are  inexplicable 
in  the  absence  of  conceptual  thought,  and  if  so  what  concepts 
are  necessarily  involved  ?  It  is  now  conceded  that  the  mere 
collection  of  anecdotes  which  result  from  casual  as  opposed  to 
systematic  observation  can  afford  no  satisfactory  basis  for  an 
answer  to  this  question.  A  solution  can  only  be  obtained  by 
well-planned  observations  conducted  by  those  who  have  an 
adequate  psychological  training.  Even  under  these  conditions 
a  criterion  of  the  presence  or  absence  of  conceptual  factors  is 
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needed;  and  such  a  criterion  is  oot  easy  to  formulate  or  to 
apply. 

If  we  institute  inquiries  with  a  view  to  ascertaining  how  the 
conceptual  factor  originates,  it  appears  to  be  the  result  of 
^^^  analysis  and  abstiacrion,  and  to  be  reached  by  a 
^^^^  process  of  comparison  which  becxnnes  intentional 
eamcefL  And  delibnate.  If,  for  example,  in  educational 
procedure,  we  seek  to  assist  childiEn  in  forming 
concepts  of  colour,  shape  and  material,  we  place  before  them  a 
number  of  objects,  some  round,  some  square,  some  triangular; 
some  red,  some  yellow,  some  Uue;  some  made  of  pap»,  some 
of  wood,  some  of  flannel.  Any  given  object  is  botb  red  and 
square  and  made  of  flannel,  blue  and  round  and  made  of  wood, 
and  so  on.  We  teach  the  child  to  group  the  objects,  to  put  all 
the  blues,  yellows  and  reds  together  irrespecUve  of  sfaa[>e  or 
material;  then  all  the  rounds,  squares  and  triangles  together; 
then  all  which  are  made  of  like  materiaL  We  thus  help  the 
children  to  grasp  that  though  shape,  colour  and  material  are 
combined  in  each  object,  yet  for  the  immediate  purpose  ia  hand 
one  matters  and  the  others  do  not  matter.  That  whidi  does 
matter  is  abstracted  from  the  rest.  The  child  has  to  analyse 
his  experience  and  fix  his  attention  on  some  given  factor  therein. 
He  ha^  to  compare  the  objects  intentionally,  that  is,  for  a  definite 
end.  He  reaches,  for  example,  the  concept  "  blue  "  and  realizes 
that  the  word  may  be  applied  to  a  number  of  particular  objects 
differing  in  other  respects,  and  that  each  is  an  example  of  what 
he  understands  by  the  word  blue.  Whether  he  could  reach 
the  concept  without  words  is  a  question  on  wUdi  opinions 
differ. 

Locke  held  that  ^nimala  are  incapable  of  the  abstraction 
which  is  implied  in  such  procedure.  Dr  Stout  considers  that 
1^  observation  of  their  behaviour  shows  little  if  any 

^^f.l^.l.  evidence  of  intentional  comparison.  And  it  is  open 
iMopttp  to  discussion  whether  tbey  are  able  to  analyse  the 
ffZ^'g,  situations  opened  up  by  their  perceptual  behaviour. 
*•'*'  The  matter  cannot  be  fully  considered  here.  It  must 
suffice  if  enough  has  been  said  to  show  the  nature  Cil  the 
distinction  between  perceptual  and  conceptual  process. 

An  example  may,  however,  be  given  of  the  kind  of  observation 
which,  since  it  was  carefully  planned  and  carried  out,  is  of 
evidential  value.  Dr  Alexander  Hill's  fox  terrier  was  "  taught  " 
to  open  the  side  door  of  a  large  box  by  lifting  a  projecting  latch. 
When  the  door  swung  open  he  was  never  allowed  to  find  anything 
in  the  box,  but  was  given  a  piece  of  biscuit  from  the  hand.  Then 
a  warm  chop-bone  was  pat  inude  the  box,  which  was  placed  in 
a  courtyard  so  that  the  dog  would  pass  it  when  no  one  was  near, 
though  he  could  be  watched  from  the  window.  Details  of  the 
terrier's  behaviour  are  given  by  Dr  Hill  in  Naimre  (livii. 
558,  April  1903),  The  net  result  was  that  the  dog  failed  to 
apply  at  once  his  quite  familiar  experience  of  lifting  the  latch 
in  the  usual  way.  Here  two  atuations  were  presented;  first 
the  box  with  people  around  and  a  piece  of  biscuit  to  be  obtained 
from  one  of  them  by  lifting  the  latch;  secondly  the  box  with 
no  one  near  and  a  redolent  chop-bone  inside.  To  us  it  is  obvious 
enough  that  the  lifted  latch  is  the  key  to  the  development  of 
both  situations;  we  analyse  them  so  as  to  get  the  essential 
factor  which  matters.  The  dog  apparently  did  not  do  so.  He 
seemingly  was  incapable  of  this  modest  amount  of  analysis  and 
abstraction. 

We  can  now  see  more  clearly  what  was  meant  by  saying  that 
Romanes'  phrase  (that  intelligence  "  implies  a  conscious  know- 
MnMr  ^^dge  of  the  relation  between  means  employed  and 
oT^!im  «>d3  attained  ")  b  am.biguous.  The  dog  which  Ufts 
"cD>>  the  latch  of  a  gate  and  goes  out  when  the  gate  swings 
''^"(.A-  ^^^"^  undoubtedly  employs  means  to  reach  an  end; 
^Z!^^-  ^^  "*^  '^°*  analytically  think  the  means  as  conducive 
to  the  end  and  the  end  as  reached  by  the  means; 
he  need  not  conceive  this  relationship  as  exemplified  in  a  number 
of  particular  cases;  he  need  not  cognize  the  universal  as  distin- 
guished from  the  particulars.  Perceptual  experience,  therefore, 
does  not  imply  what  Romanes  states  if  his  words  are  interpreted 
in  terms  of  conception;  it  does,  however,  imply  that  the  relation- 


shq)  is  contained  wftMn  the  unanalysed  whole  of  expnience 
and  is  a  factor  contributing  to  an  acquired  modd  of  behaviour. 

Opinions  differ  as  to  how  far,  if  at  all,  fJiinialH  show  what  we 
are  bound  to  interpret  as  the  rudiments  of  conceptual  thinking. 
It  b  perhaps  best  to  regard  the  question  as  still  nd>  judice.  The 
evolutionist  school,  but  not  without  exception,  incline  to  the 
view  that  we  find  in  uni'malu  the  be^iimiigs  of  conceptual 
experience;  some  arc,  however,  of  opinion  that,  in  the  atMnce 
of  language,  conceptual  analysis  b  well-nigh  imporaible,  and  in 
any  case  cannot  be  carried  far.  To  an  evolutionist  the  assertion 
that  conceptnal  intelh'gence  could  not  conceivably  have  had  a 
natural  genesis  from  perceptual  experience,  appears  to  be  made 
on  grcmnds  other  than  scientific.  Few  if  any  psychologists 
contend,  on  strictly  psychological  grounds,  for  a  di^Jnction  at 
kind  sBch  as  Mivart  and  Wasmaan  postulate.  Conscious 
experience  is  indeed  sui  gauris  and  b  distinct  in  kind  from  the 
energy  with  which  the  physicist  or  the  physiologist  has  to  deal; 
but  within  conscious  experience  from  its  earliest  manSestation 
to  its  latest  devel<q»nent  scientific  psydtology  only  recognizes 
di£Ferences  of  mode. 

In  individual  development  the  eadest  manifestation  of 
experience  is  tbe  consdoua  accompaniment  or  conixiiratant  tA 
that  tjrpe  of  (Hganic  behaviour  which  includes  all 
reflex  and  instinctive  acts.  Thb  affords  tbe  primordial  ^J**?*^ 
tissue  of  experience,  including  a  conscioos  awareness  mmmi. 
of  the  stimulating  presentations  which  initiate  organic 
behaviour  and  the  kinaeethetic  presentations  which  accompany 
it.  Thus  arises  an  awareness  of  the  devel<q>nient  of  the  instinctive 
situation.  Perc^tual  intelligence  depends  upon  aaaociative 
re-presentation — die  earlier  phases  <i  a  presented  sttuati<Ht 
calling  up  a  revival  of  the  whole  previotis  experience  before  its 
later  phases  are  again  actually  presetted.  Through  the  process 
of  inhibition,  to  the  dearer  understanding  of  which  [Aysiology 
is  daily  contributing  fresh  data,  the  actual  developDMSt  througji 
behaviour  of  the  later  phases  of  the  situation  b  checked,  and 
an  acquired  modification  of  the  behaviour  results.  Tbe  whole 
range  of  perceptual  intelligence  in  animals  illustrates  the  manner 
in  which  accommodation  to  varied  circumstances  is  reached. 
On  these  foundations  in  varied  experience  conceptual  intelligence 
is  developed.  Tbe  early  stages  of  its  development,  whether  in 
the  child,  in  whom  it  imquestion&bly  occurs,  or  in  the  higher 
animals,  in  which  it  b  not  improbably  incipient,  are  difficult 
to  determine  on  the  basis  of  observation  of  its  expression  in 
behaviour  or  conduct.  But  the  distinguishing  features  of  con- 
ceptuid  as  contrasted  with  perceptual  intelligence  are  the 
comparison  of  situations  with  a  view  to  their  analysis,  the 
disentangling  of  factors  which  are  of  importance  for  some 
purpose  of  interpretation  or  of  conduct,  and  the  attitude  of 
mind  which  b  expressed  by  saying  that  the  particular  case  is  an 
example  of  what  experience  baa  diown  to  be,  in  technical  phrase, 
universal,  and  b  realized  as  such.  Under  the  comprehensive 
phrase,  intelligmce  in  animals,  this  may  or  may  not  be  induded. 

For  literature,  see  under  Instinct.  (C.  Ll.  M.) 

IHTEHDANT  (from  Lat.  inlendens,  pres.  part,  of  intendere, 
to  apply  tbe  mind  to,  to  watch  over;  cf.  "  superintendent "), 
the  name  used  in  early  times  in  France  to  designate  a  functionary 
invested  by  the  king  with  an  important  and  durable  commission,* 
As  early  as  the  14th  century  the  title  of  inlendentes  or  super- 
inletidentes  financiarum  was  given  to  the  commissaries  appointed 
by  the  king  to  levy  the  aides,  or  temporary  subsidies.  In  the 
16th  century  Francb  I.  created  the  inlmdants  des  finances, 
permanent  functionaries  who  formed  the  central  and  superior 

1  In  Germany  the  title  Tnlendant  ia  applied  to  the  head  of  public 
institutionB,  more  particularly  to  the  high  officials  in  charge  of  court 
theatres,  royal  gardena,  palaces  and  thelike.  The  director  of  certain 
civic  theatres  u  now  also  sometimes  styled  Intendant._  The  title 
Generaiinlendanl  implies  the  same  official  duties,  but  hiaher  rank. 
In  the  German  army  the  Intendantttr  corresponds  to  the  Bntish 

Suartermaster-general's  and  financial  departments  of  the  War 
iffice,  the  French  inlendante  mUiiaire.  Subordinate  to  these  are 
the  inttndances  (Intmdanluren)  under  general  officers  commanding, 
the  heads  of  which  are  in  Germany  called  Korpsintendanten,  and  in 
in^ft^nt'  — ■'-■ °~    ' —  * 


France  iTttendanis-gfttfra-MX, 

ESS). 


ianti  miliutirts,  &c.  (see  Army, 
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administration  io  finanrial  matters.  They  took  the  place  of  the 
gftitrauxdesjinaitcesiindthe"  treasurers  o£  France,"  who  became 
provincial  functionaries  in  the  various  gtntralitis.  The  inUndants 
des  finances  existed  until  the  end  of  the  ancim  figime;  they  were 
at  first  under  the  authority  of  the  surintendont,  and  subsequently 
under  that  of  the  contrilatr  gintrai  des  finances.  The  intendanls 
des  provinces  date  from  the  last  thirty  years  of  the  itith  century. 
They  were  commissaries  sent  by  the  king  with  wide  powers  to 
restore  order  in  the  provinces  after  the  civil  wars.  Their  functions 
were  at  first  extraordinary  and  temporary,  but  a  few  were 
retained  as  permanent  state  officials,  and  in  course  of  time  they 
came  to  be  fairly  generally  distributed  over  the  whole  kingdom. 
The  ftTistitig  territorial  divisions  were  not  disturbed,  each 
inlendant  being  placed  over  a  gtntraliU,  save  in  some  cases  where 
slight  modifications  were  necessary  for  administrative  purposes. 
In  their  functions,  however,  there  is  another  element  worthy  of 
noUce.  In  the  13th  and  14th  centuries  the  monarchy  had 
organized  a  species  of  inspection  {checauchU)  over  the  provincial 
functionaries,  which  was  performed  by  the  maUres  des  requiles, 
and  this  the  reform  ordinances  of  the  i6th  century  sought  to 
revive.  This  inspectorate  passed  to  the  intendanl,  who  became 
the  resident  local  inspector  and  supervisor  of  all  the  other 
functionaries  in  his  district;  its  connexion  with  the  old  ckevauchie 
is  plainly  shown  by  the  fact  that  the  intendants  were  almost 
invariably  sdected  from  the  maUres  dea  regulUs.  The  early 
intendants  had  naturally  been  largely  concerned  with  the  troops; 
eventually  special  military  intendants  (the  only  ones  that  exist 
in  modem  French  law)  were  created,  but  the  intendants  des 
pTOvinces  retained  certain  military  dudes,  notably  those  relating 
to  the  housing  of  the  troops. 

The  early  intendants  were  called  indifferently  inUndanls  de 
justice  or  intendants  de  finances,  their  full  official  title  being 
intendants  de  justice,  pdice  el  finances,  et  commissaires,  dipartis 
dans  Its  gtniralitts  dtt  royawne  pour  I'exlcution  des  ordres  de  Sa 
itajestt.  This  title  shows  the  wide  range  of  their  duties,  the 
word  "  police  "  in  this  connexion  connoting  general  administra- 
don.  Not  being  officers  of  the  king,  but  merely  commissaries, 
they  could  always  be  recalled,  and  their  powers  were  fixed  by 
the  commission  they  recdved  from  the  king.  As  their  functions 
became  pre^minendy  administradve  the  laws  of  the  17th  and 
i8th  centuries  referred  many  questions  to  their  dedaion,  and, 
in  this  respect,  their  powers  were  determined  by  law.  They 
became  the  direct  general  lepresentadves  of  the  king  in  each 
gtniraliti,  with  authority  over  the  other  offidab,  whom  they 
were  empowered  to  censure,  suspend  or  sometimes  even  replace. 
They  were  in  constant  touch  with  the  king's  council,  with  which 
they  were  connected  by  their  original  rights  as  mtUbes  des  requStes. 
In  the  first  half  of  the  17th  century  they  encountered  some 
opposidon  from  the  governors  of  provinces,  who  had  formerly 
been  the  direct  poliUcal  representatives  of  the  crown,  and  also 
from  the  parliaments,  which  tradidonally  intervened  in  the 
administration,  especially  by  means  of  atrits  de  riglement 
(decisions,  from  which  there  was  no  appeal,  regulating  questions 
rf  procedure,  civO  law  or  custom).  The  intendants,  however, 
were  energedcally  supported,  and  so  complete  was  their  triumph 
that  in  the  18th  century  governors  of  provinces  could  not  enter 
upon  their  duties  without  formal  leiires  de  risidence. 

The  intendants  had  wide  powers  in  the  drawing  by  lot  of  the 
militia  and  in  the  royal  corvSes  for  the  making  and  repair  of  the 
high  roads,  and  were  largely  concerned  with  the  admuiistration 
of  the  lailie,  in  which  they  eSected  useful  reforms.  They  were  the 
sole  administrators  of  the  principal  direct  and  indirect  imposts 
created  in  the  second  half  of  the  17th  century  and  in  the  iSth 
century,  and  bad  full  powers  to  settle  dbputes  arising  out  of 
these  taxes.  Owing  to  the  vast  size  of  the  districts  allotted  to  the 
intendants  (there  were  no  more  than  thirty-two  intendants  in 
1788),  they  often  felt  the  need  of  assistants.  As  commissaries 
of  the  king,  they  could  delegate  their  powers  to  sub-diUguis, 
who  were,  however,  not  royal  officials,  but  merely  mandatories 
of  the  intendant.  Decisions  of  the  intendant  could  be  carried 
to  the  king's  council,  and  those  of  the  svb-diUgul  to  the 
intendant. 


See  Gabriel  Hanotaux,  Origines  de  rinstitution  des  intendants  des 
praoitices  (1884] ;  D'Arbois  de  Jubainville,  L' Administration  des 
intendants  d'apris  les  archives  de  I'Aube  (1880);  P.  Ardaacheff, 
Prtmnlxainaya  adninistratsiya  vo  Frantsii  te  poshednoyo  poroit 
starato  porya^ta:  provintsidiny  Intendanty  (St  Petersburg,  1900- 
1906J.  (J.P.E.) 

IlfTENT  (from  Lat.  iniendere,  to  stretch  out,  extend,  pardculariy 
in  the  phrase  intendere  animum,  to  turn  one's  mind  to,  purpose), 
in  law,  the  purpose  or  object  with  which  an  act  is  done.  The 
quesdon  of  intent  is  important  with  reference  both  to  civil  and 
criminal  responsibility.  Briefly,  it  may  be  said  that  in  criminal 
law  the  consdtuent  element  of  an  offence  is  the  mens  Tea  or  the 
guilty  intent.  The  commission  of  an  act  without  the  intent 
is  not,  as  a  general  rule,  sufficient  to  constitute  a  crime,  nor, 
on  the  other  hand,  does  the  existence  of  a  guilty  intent  without 
commission  of  the  act  amount  to  the  legal  conception  of  a  crime 
(see  Cruonal  Law).  In  the  case  of  civil  wrongs,  in  general, 
the  opposite  holds  good.  A  wrongful  act  done  to  the  person  or 
property  of  another  carries  with  it  legal  liability,  irrespective 
of  the  modve  with  which  the  act  was  done  (see  Tobt).  In  refer- 
ence to  the  construction  lA  contracts,  wills  and  other  documents, 
the  quesUon  of  Intendon  is  material  as  showing  the  sense  and 
meaning  of  the  words  used,  and  what  they  were  intended  to  effect. 

INTERAMNA  LIRENA8,  an  ancient  town  of  Italy  in  the 
Volsdan  territory  near  the  modem  Pignataro  Interamna,  5  m. 
S.E.  of  Aquinum;  the  addidonal  name  distinguishes  it  from 
Interamna  Praetuttianorum  (mod.  Teramo)  and  Interamna 
Nahartium  (mod.  Temi).  It  was  founded  by  the  Romans 
as  a  Latin  colony  in  3 1 3  B.C.  as  a  military  base  in  the  war  against 
Samnium,  no  fewer  than  4000  colooists  bong  sent  thither. 
It  was  among  the  Latin  colonies  which  in  309  B.C.  refused  to 
supply  further  contingents  or  money  for  the  Hannibalic  war. 
It  became  a  munictpiitm  with  the  other  Latin  colonies,  but  we 
hear  no  more  of  it — mainly,  no  doubt,  because  it  lay  o5  the 
Via  Latina.  Livy's  description  of  it  as  on  the  Via  Latina  is  not 
strictly  accurate,  and  cannot  be  used  as  an  indicadon  that  the 
former  course  of  the  Via  Ladna  was  through  Interamna.  The 
city  lay  on  a  hill  on  the  N.  bank  of  the  Liris,  between  two  of  its 
tributaries,  thus  lacking  natural  defences  on  the  N.  side  alone. 
Many  inscripdons  have  been  found,  and  there  are  considerable 
remains  of  antiquity.  One  inscripdon  bears  the  date  a.d,  408, 
and  the  site  was  occupied  in  the  middle  ages  by  a  casde  called 
Terame  or  Termine.  (T.  As.) 

IHTBRCALART  (from  Lat.  intercaiare,  to  prodaim,  caiare, 
the  inserdon  of  a  day  in  the  calendar),  a  term  applied  to  a  month, 
day  or  days  inserted  between  other  months  or  days  in  order  to 
adjust  the  reckoning  of  dme,  based  on  the  revoludon  of  the  earth 
round  the  sun,  theday,  and  of  the  moonround  the  earth,  the  lunar 
month,  to  the  revoludon  of  the  earth  round  the  sun,  the  solar 
year  (see  Calendar).  From  the  meaning  of  something  inserted 
or  placed  between,  intercalary  is  used  for  something  which 
interrupts  a  series,  or  comes  between  two  types.  In  botany,  the 
term  is  used  of  growth  which  is  not  apical  but  somewhere  between 
the  apex  and  base  of  an  organ,  such  as  the  growth  in  length  of 
an  Iris  leaf,  or  of  the  intemode  of  a  grass-haulm. 

INTERCOLnHHIATION,  in  architecture,  the  distance  between 
the  columns  of  a  peristyle,  generally  referred  to  in  terms  of 
the  lower  diameter  of  the  column.  They  are  thus  set  forth  by 
Vitmvius  (iii,  2):  (o)  Pycnostyle,  equal  to  i^  diameters; 
(b)  Systyle,  2  diameters;  (c)  Eustyle,  a}  diameters  (which  was 
the  propordon  preferred  by  him);  (d)  Diastyle,  3  diameters; 
and  (e)  Araeostyle  or  wide  spaced,  4  diameters,  a  span  only 
pos^ble  when  the  architrave  was  in  wood.  Vitruvius's  definition 
would  seem  to  apply  only  to  examples  with  which  he  was 
acquainted  in  Rome,  or  to  Greek  temples  described  by  authors 
he  had  studied.  In  the  earUer  Doric  temples  the  intercolumnia- 
tion  is  somedmes  less  than  one  diameter,  and  it  increases  gradu- 
ally as  the  style  devdoped;  thus  in  the  Parthenon  it  is  i),  in  the 
Temple  of  Diana  Propylaea  at  Eleusb,  ij;  and  in  the  pordco 
at  Ddos,  ii.  The  intercolumniadons  of  the  columns  of  the 
Ionic  Order  are  greater,  averaging  3  diameters,  but  then  the 
relative  propordon  of  height  to  diameter  in  the  column  has  to 
be  taken  into  account,  as  also  the  width  of  the  Deristjie.  Thus 
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in  the  temple  of  ApoUo  Branchidae,  where  the  columns  are 
slender  and  over  lo  diameters  in  height,  the  intercolumniatjon 
is  if,  notwithstanding  its  late  date,  and  in  the  Temple  of  Apollo 
Smintheus  in  Asia  Minor,  in  which  the  peristyle  is  pseudo- 
dipteral,  or  double  width,  the  intercolumniation  is  just  over  i^, 
TempJes  of  the  Corinthian  Order  follow  the  proportions  of  those 
of  the  Ionic  Order. 

INTERDICT  (Lat.  tnlerdiclum,  from  inUrdkere,  to  forbid  by 
decree,  lit.,  interpose  by  speech),  in  its  full  technical  sense  as 
an  ecclesiastical  tenn,  a  sentence  by  a  competent  ecclesiastical 
authority  forbidding  all  celebration  of  public  worship,  the 
administration  of  some  sacraments  (baptism,  confirmation  and 
penance  are  permitted)  and  ecclesiastical  burial.  From  general 
interdicts,  however,  are  excepted  the  feast  days  of  Christmas, 
Easter,  Whitsunday,  the  Assumption  and  Corpus  Christi.  An 
interdict  may  be  either  local,  personal  or  mixed,  according  as 
it  applies  to  a  locality,  to  a  particular  person  or  class  of  persons, 
or  to  a  particular  locality  as  long  as  it  shall  be  the  residence  of 
a  particular  person  or  class  of  persons.  Local  interdicts  again 
may  be  either  general  or  particular;  in  the  latter  instance  they 
refer  only  to  particular  buildings  set  apart  for  religious  services. 
An  interdict  is  a  measure  which  seeks  to  punish  a  population 
or  a  religious  body  (e.g.  a  chapter)  for  tbe  fault  of  some  only  of 
its  members,  who  cannot  be  reached  separately.  It  is  a  penalty 
directed  against  society  rather  than  against  individuals.  In 
86g  Hincmar  of  Laon  laid  his  entire  diocese  under  an  interdict, 
a  proceeding  for  which  he  was  severely  censured  by  Hincmar  of 
Reims.  In  the  Chronicle  of  Ademar  of  Limoges  (ad  ann.  994) 
it  b  stated  that  Bishop  Alduin  introduced  there  "  a  new  plan  for 
punishing  the  wickedness  of  his  people;  he  ordered  the  churches 
and  monasteries  to  cease  from  divine  worship  and  the  people  to 
abstain  from  divine  praise,  and  this  he  called  excommunication  " 
(see  Gieseler,  Kirchengesch.  iii.  342,  where  also  the  text  is  given 
of  a  proposal  to  a  similar  effect  made  by  Odolric,  abbot  of  St 
Martial,  at  the  council  of  Limoges  in  1031).  It  was  not  until 
the  nth  century  that  the  use  of  the  interdict  obtained  a  recog- 
nized place  among  the  means  of  discipline  at  the  disposal  of  the 
Roman  hierarchy,  which  used  it,  without  great  success,  to  bring 
back  the  secular  authorities  lo  obedience.  Important  historical 
instances  of  the  use  of  the  interdict  occur  in  the  cases  of  Scotland 
under  Pope  Alexander  III.  in  1181,  of  France  under  Innocent  III. 
in  iioo,  and  of  England  under  the  same  pope  in  120Q.  So 
far  as  the  interdict  is  "  personal,"  that  is  to  say,  applied  to  a 
particular  individual,  it  may  be  regarded  as  a  kind  of  partial 
excommunication;  for  instance,  a  bishop  may,  for  certain 
faults,  be  interdicted  from  entering  the  church  (ab  ingressu 
tcdesiae),  that  is,  without  being  excommunicated,  he  must  not 
celebrate  or  assist  at  the  celebration  of  divine  offices.  Interdicts 
cease  at  the  expiration  of  the  term,  or  by  removal  (rdaxatio). 
General  and  local  interdicts  are  no  longer  in  use. 

See  the  canonists  in  tit.  39  lib.  v.,  De  sententia  exeotnmun.,  &c.; 
L,  Ferraris,  Prompts  bibliolheca  canonica,  &c.,  s.v.  "  Interdictura." 

Interdict,  in  Scots  law,  is  an  order  of  court  pronounced  on 
cause  shown  for  stopping  any  proceedings  complained  of  as 
illegal  or  wrongful.  It  may  be  resorted  to  as  a  remedy  against 
all  encroachments  either  on  property  or  possession.  For  the 
analogous  English  practice  see  iNjtracnoN. 

INTERDICTION,  in  Scots  law,  a  process  of  restraint  applied 
to  prodigals  and  others  who,  "  from  weakness,  facility  or 
profusion,  are  liable  to  imposition."  It  is  either  voluntary  or 
judicial.  Voluntary  interdiction  is  effected  by  the  prodigal 
himself,  who  executes  a  bond  obliging  himself  to  do  no  deed 
which  may  affect  his  estate  without  the  assent  of  certain  persons 
called  the  "  interdictors."  This  may  be  removed  by  the  court 
of  session,  by  the  joint  act  of  the  interdictore  and  the  interdicted, 
and  by  the  number  of  interdictore  being  reduced  below  the 
number  constituting  a  quorum.  Judicial  interdiction  is  imposed 
by  order  of  the  court,  either  moved  by  an  interested  party  or 
acting  in  the  exercise  of  its  nobUe  qgicium,  and  can  only  be 
removed  by  a  similar  order.  Deeds  done  by  the  interdicted 
person,  so  far  as  they  affect  or  purport  to  affect  his  heritable 
estate,  are  reducible,  unless  they  have  been  done  with  the 


consent  of  the  interdictors.  Interdiction  has  no  effect,  however, 
on  movable  property. 

INTERESSB  TERMINI  (Lat.  for  "  interest  in  a  term  "),  in 
law,  an  executory  interest,  being  (he  right  of  entry  which  the 
grant  of  a  lease  confers  upon  a  lessee.  Actual  entry  on  the 
lands  by  the  lessor  converts  the  right  into  an  estate.  If  the 
lease,  however,  has  been  created  by  a  bargain  and  sale  or  by 
any  other  conveyance  under  the  Statute  of  Uses,  which  does 
not  require  an  entry,  the  term  vests  in  the  lessee  at  once.  An 
inieresse  termini  gives  a  cause  of  action  against  any  person 
through  whose  action  entry  by  the  lessee  or  delivery  of  possession 
to  him  may  have  been  prevented.  An  itUeretse  termini  is  a  right 
in  rem,  tenable  at  common  law,  and  transmissible  to  the 
executors  of  the  lessee. 

INTEREST,  etymologically  a  state  or  condition  of  being 
concerned  in  or  having  a  share  in  anything,  hence  a  legal  or  other 
claim  to  or  share  in  property,  benefits  or  advantages.  Further 
developments  of  meaning  are  found  in  the  application  of  the 
word  to  the  benefits,  advantages,  matters  of  importance,  &c., 
in  which  "  interest  "  or  concern  can  be  felt,  and  to  the  feeUng 
of  concern  so  excited;  hence  also  the  word  is  used  of  the  persons 
who  have  a  concern  in  some  common  "  interest,"  e.g.  the  trading 
or  commercial  interest,  and  of  the  personal  or  other  influence 
due  to  a  connexion  with  specific  "  interests."  The  word  is 
derived  from  the  Latin  interesse  (literally  "  to  be  between  "), 
to  make  a  difference,  to  concern,  be  of  importance.  The  form 
which  the  word  takes  in  English  is  a  substantival  use  of  the  3rd 
person  singular  of  the  present  indicative  of  the  Latin  verb, 
and  is  due  to  a  similar  use  in  French  of  the  older  interest,  modera 
*  tirSt.  The  earlier  English  word  was  interest,  which  survived 
till  the  end  of  the  17th  century;  the  eariiest  example  of "  interest  " 
in  the  New  English  Dictionary  is  from  the  XoJb  of  Pariiameni 
of  1450. 

These  meanings  of  "  interest  "  are  plainly  derived  from  the 
ordinary  uses  of  the  Latin  interesse.  The  origin  of  the  application 
of  the  word  to  the  compensation  paid  for  the  use  of  money  or 
for  the  forbearance  of  a  debt,  with  which,  as  far  as  present 
English  law  is  concerned,  this  article  deals,  forms  part  of  the 
history  of  Usury  and  Money-Lendikc  (q.v.).  By  Roman  law, 
where  one  party  to  a  contract  made  default,  the  other  could 
enforce,  over  and  above  the  fulfilment  of  the  agreement,  com- 
pensation based  on  the  difference  (id  quod  interest)  to  the  creditor's 
position  caused  by  the  default  of  the  debtor,  which  was  techni- 
cally known  as  mora,  delay.  This  difference  could  be  reckoned 
according  as  actual  loss  bad  accrued,  and  also  on  a  calculation 
of  the  profit  that  might  have  been  made  had  performance  been 
carried  out.  Now  this  developed  the  canonist  doctrineof  damnum 
emergens  and  lucrum  cessans  respectively,  whidi  played  a  con- 
siderable part  in  the  breaking  down  of  the  ecclesiastical  pro- 
hibition of  the  taking  of  usury.  The  medieval  lavryers  used  the 
phrase  damna  el  inieresse  (in  French  dommages  et  mUrits)  for  such 
compensation  by  way  of  damages  for  the  non-fulfilment  of  a 
contract,  and  for  damages  and  indemnity  generally.  Thus 
interesse  and  intirH  came  to  be  particularly  applied  to  the  charge 
for  the  use  of  money  disguised  by  a  legal  fiction  under  the  form 
of  an  indemnity  for  the  failure  to  perform  a  contract. 

At  English  common  law  an  agreement  to  pay  interest  is  itot 
implied  unless  in  the  case  of  negotiable  instruments,  when  it  is 
supported  by  mercantile  usage.  As  a  general  rule  therefore  debts 
certain,  payable  at  a  specified  time,  do  not  carry  interest  from 
that  time  unless  there  has  been  an  express  agreement  that  they 
should  do  so.  But  when  it  has  been  the  constant  practice  of 
a  trade  or  business  to  charge  interest,  or  where  as  between  the 
parties  interest  has  been  always  charged  and  paid,  a  contract 
to  pay  interest  is  implied.  It  is  now  provided  by  the  Civil 
Procedure  Act  1833  that,  "upon  all  debts  or  sums  certain 
payable  at  a  certain  time  or  otherwise,  the  jury  on  the  trial  o( 
any  issue  or  in  any  inquisition  of  damages  may  if  they  shall  think 
fit  allow  interest  to  the  creditor  at  a  rate  not  exceeding  the 
current  rate  of  interest,  from  the  time  when  such  debts  or  sums 
certain  were  payable,  if  such  debts  or  sums  be  payable  by  virtue 
of  some  written  instrument  at  a  certain  time;  or  if  payable 
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otherwise,  then  from  the  time  when  demand  of  payment  shall 
have  been  made  iti  writing,  so  as  such  demand  shall  give  notice 
to  the  debtor  that  interest  will  be  claimed  from  the  date  of  such 
demand  until  the  term  of  payment:  provided  that  interest  shall 
be  payable  in  aU  cases  in  which  it  is  now  payable  by  law." 
Compound  interest  requires  to  be  supported  by  positive  proof 
that  it  was  agreed  to  by  the  parties;  an  established  practice  to 
account  in  this  manner  will  be  evidence  of  such  an  agreement, 
^''hen  interest  is  awarded  by  a  court  it  is  generally  at  the  rate  of 
4%;  under  special  circumstances  5%  has  been  allowed. 

INTERFERENCE  OF  LIGHT,  g  i.  This  term>  and  the  ideas 
, underlying  it  were  introduced  into  optics  by  Thomas  Young. 
His  Bakerian  lecture  on  "  The  Theory  of  Light  and  Colours  " 
(Phil.  Trans.,  1801)  formulated  the  following  hypotheses  and 
propositions,  and  thereby  laid  the  foundations  of  the  wave 
theory: — 

Hypotheses. 

(i.)  A  luntiniferouB  aether  pervades  the  universe,  rare  and  elastic 
in  3  high  degri 

(ii.)  Undubi 
becomes  lumin 

(iii.)  The  sensation  of  different  colours  depends  on  the  different 
frequency  of  vibrations  excited  by  the  light  in  the  retina. 

(iv.)  All  material  bodies  have  an  attraction  for  the  aethereal 
medium,  by  means  of  which  it  is  accumulated  in  their  substance, 
and  for  3  small  distance  around  them,  in  a  state  of  greater  density 
but  not  of  greater  elasticity. 

Propositions. 

(i.)  All  impulses  are  propagated  in  a  homogeneous  elastic  medium 
with  an  equable  velocity. 

(ii.)  An  undulation  conceived  to  ori^nate  from  the  vibration  of  a 
single  particle  must  expand  through  a  homogeneous  medium  in 
a  spherical  form,  but  with  different  quantities  of  motion  in  different 

(iii.)  A  portion  of  a  spherical  undulation,  admitted  through  an 
aperture  into  a  quiescent  medium,  will  proceed  to  be  further  pro- 
pagated rectilinearly  in  concentric  superfices,  terminated  laterally 
by  weak  and  irregular  portions  of  newly  diverging  undulations. 

(iv.)  When  an  undulation  arrives  at  a  surface  which  is  the  limit 
of  mediums  of  different  densities,  a  partial  reflection  takes  place, 
proportionate  in  force  to  the  dilTerence  of  the  densities. 

(v.)  When  an  undulation  is  transmitted  through  a  surface  ter- 
minating different  mediums,  it  proceeds  in  such  a  direction  that 
the  sines  of  the  angles  of  incidence  and  refraction  are  in  the  constant 
ratio  of  the  velocity  of  propagation  in  the  two  mediums. 

(vi.)  When  an  undulation  falls  on  the  surface  of  a  rarer  medium, 
so  obliquely  that  it  cannot  be  regularly  refracted,  it  is  totally  re- 
flected at  an  angle  equal  to  that  of  Its  incidence. 

(vii.)  If  equidistant  undulations  be  supposed  to  pass  through  a 
milium,  of  which  the  parts  are  susceptible  of  permanent  vibrations 
somewhat  slower  than  the  undulations,  their  velocity  will  be  some- 
what lessened  by  this  vibratory  tendency:  and,  in  the  same  medium, 
the  more,  as  the  undulations  are  more  frequent. 

(viii.)  When  two  undulations,  from  different  origins,  coincide  either 
perfectly  or  very  nearly  in  direction,  their  joint  effect  is  a  com- 
bination of  the  motions  belonging  to  each. 

(Ik.)  Radiant  light  consists  in  undulations  of  the  luminiferous 
aether. 

In  the  Pkilasopkical  TransaOions  for  180a,  Young  refers  to  his 
discovery  of  "  a  simple  and  general  law."  The  law  is  that 
"  wherever  two  portions  of  the  same  light  arrive  at  the  eye  by 
different  routes,  either  exactly  or  very  nearly  in  the  same  direc- 
tion, the  light  becomes  most  intense  where  the  difference  of  the 
routes  is  a  multiple  of  a  certain  length,  and  least  intense  in  the 
intermediate  state  of  the  interfering  portions;  and  this  length 
is  different  for  light  of  different  colours." 

This  f^pears  to  be  the  first  use  of  the  word  interfering  or 
interferetux  as  applied  to  light.  When  two  portions  of  light 
by  their  co-operation  cause  darkness,  there  is  certainly  "  interfer- 
ence "  in  the  popular  sense;  but  from  a  mechanical  or  mathe- 
matical point  of  view,  the  superposition  contemplated  in  pro- 
position viii.  would  more  naturally  t>e  regarded  as  taking  place 
without  interference.  Young  applied  his  principle  to  the  explana- 
tion of  colours  of  striated  surfaces  (gratings),  to  the  colours  of 
thin  plates,  and  to  an  experiment  which  we  shall  discuss  later 

'  The  word  "  interference  "  as  formed,  on  the  false  analogy  of 
such  words  as  "  difference,"  from  "  to  interfere,"  which  originally 
was  applied  to  a  horse  etrikii^  (Lat.  ferire)  one  foot  or  1^  against 
the  other. 


in  the  improved  form  given  to  it  by  Fresnel,  where  a  screen 
is  illuminated  simultaneously  by  light  proceeding  from  two 
similar  sources.  As  a  preliminary  to  these  explanations  we 
require  an  analytical  expression  for  waves  of  simple  type,  and 
an  examination  of  the  effects  of  compounding  them. 

S  3.  Plane  Waves  of  Simple  Tyie.— Whatever  may  be  the  cha- 
racter of  the  medium  and  of  its  vibration,  the  analytical  expression 
for  an  in&nitc  train  of  plane  waves  is 


(2r, 


(V(- 


co. 


in  which  X  represents  the  wave-length,  and  V  the  corresponding 
velocity  of  propagation.  The  coefficient  A  is  called  the  amplitude, 
and  its  nature  depends  upon  the  medium  and  may  here  be  left  an 
open  question.  The  phase  of  the  wave  at  a  given  time  and  place  ia 
represented  by  a.  The  expression  retains  the  same  value  whatever 
integral  number  of  wave-lengths  be  added  to  or  subtracted  from  *, 
It  is  also  periodic  with  respect  to  (,  and  the  period  is 

r-XA'  (2). 

In  experimenting  upon  sound  we  are  able  to  determine  independently 
T,  \,  and  V;  but  on  account  of  its  smallness  the  periodic  time  at 
luminous  vibrations  eludes  altogether  our  means  of  observation, 
andisonlyknownindirectly  from  \  and  V  by  means  of  (a). 

There  is  nothing  arbitrary  in  the  use  of  a  circular  function  to 
represent  the  waves.  As  a  general  rule  this  is  the  only  Idnd  of  wave 
which  can  be  propagated  without  a  change  of  form;  and,  even  in 
the  exceptional  cases  where  the  velodly  Is  independent  of  wave- 
lei^h,  no  generality  is  really  lost  by  this  procedure,  because  in 
accordance  with  Fourier's  theorem  any  kind  of  periodic  wave  may 
be  regarded  as  compounded  of  a  series  of  such  as  (i),  with  wave- 
lengths in  harmonical  progression. 

A  well-known  characteristic  of  waves  of  type  (i)  Is  that  any 
number  of  trains  of  various  amplitudes  and  phases,  but  of  the  Join* 
vxae-Ungth,  are  equivalent  to  a  wngle  train  of  the  same  type.    Thus 
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(3). 
(4). 

An  important  particular  case  is  that  of  two  component  trains  only. 

Acosj^(V^x)  +  aj  -t-A'cos|^(V(-x)-(-«'j 


.sj~(V(-:c)-|-*j. 
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(6). 


The  composition  of  vibrations  of  the  same  period  is  precisely 
analogous,  as  was  pointed  out  by  Fresnel,  to  the  composition  A 
forces,  or  indeed  of  any  other  two-dimensional  vector  quantities. 
The  magnitude  of  the  force  corresponds  to  the  amplitude  of  the 
vibration,  and  the  inclination  of  the  force  corresponds  to  the  phase, 
A  group  of  forces,  of  equal  intensity,  represented  by  lines  drawn 
from  the  centre  to  the  angular  points  <rf  a  regular  polygon,  con- 
stitute a  system  in  equilibrium.  Consequently,  a  system  of  vibra- 
tions of  equal  amplitude  and  of  phases  symmetrically  distributed 
round  the  period  has  a  zero  resultant. 

According  to  the  phase- relation,  determined  by  (0—0'),  the 
amplitude  of  the  resultant  may  vary  from  (A  — A*)  to  {A+A'),  If 
A'  and  A  are  equal,  the  minimum  resultant  is  zero,  showing  that 
two  equal  trains  of  waves  may  neutralize  one  another.  This  happens 
when  the  phases  are  opposite,  or  differ  by  half  a  (complete)  period, 
and  the  effect  is  tliat  described  by  Young  aa  "  interference." 

5  3.  Intensity. — The  intensity  of  light  of  given  wave-length  must 
depend  upon  the  amplitude,  but  the  precise  nature  of  the  relation  is 
not  at  once  apparent.  We  are  not  able  to  appreciate  by  simf^ 
inspection  the  relative  intensities  of  two  unequal  lights;  and,  when 
we  say,  for  example,  that  one  candle  is  twice  as  bnght  as  another, 
we  mean  that  two  of  the  latter  burning  independently  would  give 
us  the  same  light  as  one  of  the  former.  This  may  be  regarded  aa 
the  definition;  and  then  experiment  may  be  appealed  to  to  prove 
that  the  intensity  of  light  from  a  given  source  varies  inversely  as 
the  square  of  the  distance.  But  our  conviction  of  the  truth  of  the 
law  is  perhaps  founded  i^uite  as  much  upon  the  idea  that  something 
not  liable  to  loss  is  radiated  outwards,  and  is  distributed  in  suc- 
cession over  the  surfaces  of  spheres  concentric  with  the  source, 
whose  areas  are  as  the  squares  of  the  radii.  The  something  can  only 
be  energy;  and  thus  we  are  led  to  regard  the  rate  at  which  energy 
Is  i^ropagated  across  a  given  area  parallel  to  the  waves  aa  the  measure 
of  intensity:  and  this  is  proportional,  not  to  the  first  power,  but  to 
the  square  of  the  amplitude. 

S  4.  Resultant  oj a  Large  Number  0}  Vibra^ansofArbitntry  Phase. — 
We  have  seen  that  the  resultant  of  two  vibrations  of  equal  amplitude 
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ii  wholly  dependent  upon  their  phase-relation,  and  it  is  of  interest 
to  inquire  what  we  are  to  expect  from  the  composition  of  a  large 
number  {»)  of  equal  vibrations  of  amplitude  unity,  and  of  arbitrary 
phases.  The  intensity  of  the  resultant  will  of  course  depend  upon 
the  precise  manner  in  which  the  phaaea  are  distributed,  and  may 
vary  from  «'  to  zero.  But  is  there  a  definite  intensity  which  becomes 
more  and  more  probable  as  n  is  increased  without  limit  ? 

The  nature  of  the  question  here  raised  is  well  illustrated  by  the 
special  case  in  which  the  possible  phases  are  restricted  to  two  opposite 
phases.  We  may  then  conveniently  discard  the  idea  of  phase,  and 
regard  the  amplitudes  as  at  random  positive  or  negatine.  If  all  the 
signs  are  the  same,  the  intensity  is  n';  if,  on  the  other  hand,  there 
are  as  many  positive  as  negative,  the  result  is  zero.  But,  although 
the  intensity  may  range  from  o  to  tt',  the  smaller  values  are  much 
more  probable  than  the  greater. 

The  simplest  part  of  ttie  problem  relates  to  what  is  called  in  the 
theory  of  probabilities  the  expectation  "  of  intensity,  that  is,  the 
mean  intensity  to  be  expected  after  a  great  number  of  trials,  in  each 
of  which  the  phases  are  taken  at  random.  The  chance  that  all  the 
vibrations  are  positive  is  2-",  and  thus  the  expectation  of  intenaty 
corresponding  to  this  contingency  is  2~*.n*.  In  like  manner  the 
expectation  corresponding  to  the  number  of  positive  vibrations 
being  (b-i)  is 

2-.«.(»-2)', 
and  so  on.    The  whok  expectation  of  intensity  Is  thus 
^j  i.«»+»t.Cn-2)'+2i2^(«-4)' 

Now  the  sum  of  the  (tt  +  i)  terms  of  this  series  is  a 
be  proved  by  comparison  of  coefficients  of  ;i:*  in 

(«•+«-*)— 2-ci+i*'+ . .  .;)- 

-«"+w<*-'>'+^^^^^--<"+  . . . 

The  Kipectation  of  intenuty  is  therefore  n,  and  this  whether  n  be 
great  or  small. 

The  same  conclusion  holds  good  when  the  phases  are  unrestricted. 
From  (4J,  Sa,if  A-i, 

P-n+Mcos  (a.-aO  {2). 

where  under  the  sign  of  summation  are  to  be  included  the  cosines 
of  the  )ff(n~l)  differences  of  phase.  When  the  phases  are  arbitrary, 
this  sum  IS  as  likely  to  be  positive  as  negative,  and  thus  the  mean 
value  of  P*  is  «, 

The  reader  must  be  on  his  guard  here  against  a  fallacy  which 
has  misled  some  high  authorities.  We  have  not  proved  that  when 
«  is  large  there  is  any  tendenc>  for  a  single  combination  to  ^ive 
the  intensity  equal  to  n,  but  the  quite  different  proposition  that  in  a 
lar^  number  of  trials,  in  each  of  which  the  phases  are  rearranged 
artntratily,  the  mean  intensity  will  tend  more  and  more  to  the 
value  ft.  It  is  true  that  even  in  a  tangle  combination  there  is  no 
reason  why  any  of  the  cosines  in  (a)  should  be  positive  rather  than 
negative,  and  from  this  we  may  infer  that  when  n  is  increased 
the  sum  of  the  terms  tends  to  vanish  in  comparison  with  the  number 
of  terms.  But,  the  number  of  terms  being  of  the  order  »',  we  can 
infer  nothing  as  to  the  value  of  the  sum  of  the  series  in  comparison 
with  n. 

Indeed  it  is  not  true  that  the  intensity  in  a  single  combination 
approximates  to  n,  when  n  is  large.  It  can  be  proved  {PM.  Mag., 
1880,  10,  p.  73;  1899,  47,  p.  246)  that  the  probability  of  a  resultant 
intermediate  in  amplitude  between  r  and  r-^dr  is 

|.— »*  -(3)  ■ 

The  probability  of  an  amplitude  less  than  r  is  thus 

^'e-rv-,rfr  =  l-r-'.  (4), 

or,  which  is  the'same  thing,  the  probability  of  an  amplitude  greater 


The  accompanying  table  gives  the  probabilities  of  .  .  .  _ 
less  than  the  fractions  of  «  named  in  the  first  column.  For  example, 
the  probability  of  intensity  less  than  n  is  -6321. 


■05 

-0488 
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3-O0 
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It  will  be  seen  that,  however  great  n  may  be,  there  is  a  fair  chance 
of  considerable  relative  fluctuations  of  intensity  in  consecutive 
combinadoni. 


The  mean  intensity,  expressed  by 


as  we  have  already  seen,  equal  to  ti. 

It  b  with  this  mean  intensity  only  that  we  are  concerned  in 
ordinary  photometry.  A  source  of  ligJit,  such  as  a  candle  or  even 
a  soda  name,  may  be  regarded  as  composed  of  a  very  targe  number 
of  luminous  centres  disposed  throu^nout  a  very  sensible  space; 
and,  even  though  it  be  true  that  the  intensity  at  a  particular  point 
screen  illuminated  by  it  and  at  a  particular  moment  of  time 
matter  of  chance,  further  processes  of  averaging  must  be  gone 
through  before  anything  is  arrived  at  of  which  our  senses  could 
ordinarily  take  cognizance.  In  the  smallest  interval  of  time  during 
which  the  eye  could  be  impressed,  there  would  be  opportunity  for 
any  number  d  rearrangements  of  phase,  due  either  to  motions  of 
the  particles  or  to  irregularities  in  their  modes  of  vibration.  And 
even  if  we  supposed  that  each  luminous  centre  was  fixed,  and 
emitted  perfectly  regular  vibrations,  the  manner  of  composition 
and  consequent  intensity  would  vary  rapidly  from  point  to  point 
of  the  screen,  and  in  oHiinary  cases  the  mean  illumination  over  the 
smallest  appreciable  area  would  correspond  to  a  thorough  averaging 
of  the  phase-relationships.  In  this  way  the  idea  of  the  intensity 
of  a  luminous  source,  independently  of  any  questions  oi  phase,  is 
seen  to  be  justified,  and  we  may  properly  say  that  two  candles  are 
twice  as  bright  as  one. 

§  5.  Interference  Fringes. — In  Fresnel's  fiwdamental  experi- 
ment light  from  a  point  O  (&g.  i)  falls  upon  an  isosceles  prism 
of  glass  BCD,  with  the  angle  at  C  very  little  less  than  two  right 


+ 


Fig.  i.» 

angles.  The  source  of  light  may  be  a  pin-hole  through  which 
sunlight  enters  a  dark  room,  or,  more  conveniently,  the  image 
of  the  SUD  fonned  by  a  lens  of  short  focus  (i  or  2  in.).  For  actual 
experiment  when,  as  usually  happens,  it  is  desirable  to  economize 
light,  the  point  may  be  replaced  by  a  tine  of  light  perpendicular 
to  the  plane  of  the  diagram,  obtained  either  from  a  linear  source, 
such  a^  the  filament  of  an  incandescent  electric  lamp,  or  by 
admitting  light  through  a  narrow  vertical  slit. 

If  homi^eneous  light  be  used,  the  I^ht  which  passes  through 
the  prism  will  consist  of  two  parts,  diverging  as  if  from  points  Oi  and 
Oi  symmetrically  situated  on  opposite  sides  of  the  line  CO.  Suppose 
a  sheet  of  paper  to  be  placed  at  A  with  its  plane  perpendicular  to 
the  line  OCA,  and  let  us  consider  what  illumination  will  be  produced 
at  different  parts  of  this  paper.  As  Oi  and  Oi  are  images  of  O,  crests 
of  waves  must  be  supposed  to  start  from  them  simultaneously. 
Hence  they  will  arrive  simultaneously  at  A,  which  is  equidistant 
from  them,  and  there  they  will  reinforce  one  another.  Thus  there 
will  be  a  bright  band  on  the  paper  parallel  to  the  edges  of  the  prism. 
If  P]  be  chosen  so  that  the  difference  between  PiOi  and  PiOi  is 
half  a  wave-length  {i.e.  half  the  distance  between  two  successive 
crests), 'the  two  streams  of  light  will  constantly  meet  in  such  relative 
conditions  as  to  destroy  one  another.  Hence  there  will  be  a  line 
of  darkness  on  the  paper,  through  Pi,  parallel  to  the  edges  of  the 
prism.  At  P],  where  OiPi  excc«]s  OiPi  by  a  whole  wave-length, 
we  have  another  brieht  band;  and  at  Pj,  where  OiPiexceeds  OiP» 
by  a  wave-ien||th  and  a  half,  another  dark  band ;  and  so  on.  Hence, 
as  everything  is  symmetrical  about  the  brwht  band  through  A,  the 
screen  will  be  illuminated  by  a  series  cA  bright  and  dark  bands. 
gradually  shading  into  one  another.  If  the  paper  screen  be  moved 
parallel  to  itself  to  or  from  the  prism,  the  locus  of  all  the  successive 
positions  of  any  one  band  will  (by  the  nature  of  the  curve)  obviously 
be  an  hyperbola  whose  foci  are  Oi  and  Oi.  Thus  the  interval  between 
any  two  bands  will  increase  in  a  more  rapid  ratio  than  does  the 
distance  of  the  screen  from  the  source  of  light.  But  the  intensity  of 
the  bright  bands  diminishes  rapidly  as  the  screen  moves  farther  off; 
so  that,  in  order  to  measure  their  distance  from  A,  it  is  better  to 
substitute  the  eye  (furnished  with  a  convex  lens)  for  the  screen. 
If  we  thus  measure  the  distance  APi  between  A  and  the  nearest 
bright  band,  measure  also  AD,  and  calculate  (from  the  known 
materia!  and  form  of  the  prism,  and  the  distance  CO)  the  distance 
OiOt,  it  is  obvious  that  we  can  deduce  from  them  the  lengths  of 
0,Pi  and  piPj.  Their  difference  is  the  UnetX  of  avme  of  the  homo- 
geneous light  experimented  with.  Though  this  is  not  the  method 
actually  employed  for  the  purpose  (as  it  admits  of  little  precision), 
it  has  been  thus  fully  explained  here  because  it  shows  in  a  very 
simple  way  the  possibility  of  measurino;  a  wave-length. 

The  difference  between  OiPi  and  OiPi  becomes  greater  as  APj 
is  greater.  Tlius  it  Is  clear  that  the  bands  are  more  vndtly  separated 
the  longer  the  teave-lenglh  of  tiu  komogeneovs  ligki  embayed.    Hence 
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96  white  light,  and  thus  have  systems  of  bands  of  every 
e-length  superposed,  the  band  A  witt  be  red  at  its  edgCB, 
right  bands  will  be  blue  at  their  inner  edges  and  red  at 


when  we  use 
visible  wave- 
the  next  bright 

their  outer  edges.  But,  after  a  few  bands  are  passed,  the  bright 
bands  due  to  one  kind  ol  U^ht  will  gradually  fill  up  the  dark  bands 
due  to  another;  so  that,  while  we  may  count  hundreds  of  successive 
bri^t  and  dark  bars  when  homogeneous  light  is  used,  with  white 
light  the  bars  become  gradually  mss  and  less  defined  as  they  are 
farther  from  A.  and  finally  merge  into  an  almost  uniform  white 
illumination  of  the  screen. 

If  D  be  the  distance  from  O  to  A,  and  P  be  a  point  on  the  screen 
in  the  neighbourhood  of  A,  then  approximately 

OiP-CP-  V  (D'+(«+i&)')  -  V  \Ty+lu  -  ift)'|  -«6/D, 
where  0,0,-6,  AP=u. 

Thus,  if  X  be  the  wave-length,  the  places  where  the  phases  are 
accordant  are  given  by 

«-i.XD/6  (0, 

n  being  an  integer. 

If  the  light  were  really  homogeneous,  the  successive  fringes 
would  be  similar  to  one  another  and  unlimited  in  number;  more- 
over there  would  be  no  place  that  could  be  picked  out  by  inspection 
as  the  centre  of  the  system.  In  practice  X  varies,  and  (as  we  have 
seen)  the  only  place  of  complete  accordance  for  all  kinds  of  light 
is  at  A,  where  u  =0.  Theoretically,  there  is  no  place  of  complete 
discordance  for  all  kinds  of  light,  and  consequently  no  complete 
blackness.  In  consequence,  however,  of  the  fact  that  the  range  of 
sensitiveness  of  the  eye  is  limited  to  less  than  an  "  octave,  the 
centre  of  the  first  dark  band  (on  either  dde)  is  sensibly  black,  even 
when  white  tight  is  employed ;  but  it  should  be  carefully  remarked 
that  the  existence  oi  even  one  band  is  due  to  selection,  and  that  the 
formation  of  several  visible  bands  is  favoured  by  the  capability  of 
the  retina  to  make  chromatic  distinctions  within  the  visible  range. 

The  number  of  perceptible  bands  increases  pari  passu  with  the 
approach  of  the  light  to  homt^eneity.  For  this  purpose  there  are 
two  methods  that  may  be  used. 

We  may  employ  light,  such  as  that  from  the  soda  flame,  which 
possesses  ab  irtilio  a  rather  high  degree  of  homogeneity.  If  the 
ranj[e  of  wave-length  included  be  Egiis;  ^  corresponding  number 
of  mterference  fringes  may  be  made  visible.  The  above  was  the 
number  obtained  by  A.  H.  L.  Fizeau.  Using  vacuum  tubes  contain- 
ing, for  example,  mercury  or  cadmium  vapour,  A.  A.  Michelson  has 
been  able  to  go  much  farther.  The  narrowness  of  the  bright  line 
of  lw:ht  seen  in  the  spectroscope,  and  the  possibility  of  a  large 
number  of  Fresnel's  bands,  depend  upon  precisely  the  same  con- 
ditions; the  one  is  in  truth  as  much  an  interference  phenomenon  as 
the  other. 

tn  the  second  method  the  original  light  may  be  highly  composite, 
and  homogeneity  is  brought  alxiut  with  the  aid  of  a  spectroscope. 
The  analog  with  the  first  method  is  closest  if  we  use  the  spectro- 
scope to  give  us  a  line  of  hom<^neous  light  in  simple  substitution 
for  the  artificial  flame.  Or,  following  J.  B.  L.  Foucault  and  Fizeau, 
we  may  allow  the  white  light  to  pass,  and  subsequently  analyse  the 
mixture  transmitted  by  a  narrow  slit  in  the  screen  upon  which  the 
interference  bands  are  thrown.  In  the  latter  case  we  observe  a 
channelled  spectrum,  with  maxima  of  brightness  corresponding  to 
the  wave-lengths  &ii/(nD).  In  either  case  the  number  of  bands 
observable  is  Umtted  solely  by  the  resolving  power  of  the  spectro- 
scope, and  proves  nothing  with  respect  to  the  r^ularity,  or  other- 
wise, of  the  vibrations  of  the  original  light. 

In  lieu  of  the  biprism,  reflectore  may  be  invoked  to  double 
the  original  source  of  light.  In  one  amuigement  two  reflected 
images  are  employed,  obtained  from  two  reflecting  surfaces  nearly 
parallel  and  in  the  same  plane.  Glass,  preferably  blackened 
behind,  may  be  used,  provided  the  incidence  be  made  suSdently 
oblique.  In  another  arrangement,  due  to  H.  Lloyd,  interference 
takes  place  between  li^t  proceeding  directly  from  the  origina] 
source,  and  from  one  reflected  image.  Lite's  experiment  deserves 
to  be  better  known,  as  it  may  be  performed  with  great  facility 
and  without  special  apparatus.  Sunlight  is  admitted  horizon- 
tally into  a  darkened  room  through  a  sUt  situated  in  a  window- 
shutter,  and,  at  a  distance  of  15  to  30  ft.,  is  received  at  nearly 
grazing  incidence  upon  a  vertical  dab  of  plate  glass.  The  length 
of  the  slab  in  the  direction  of  (he  light  should  not  be  less  than 
3  or  3  in.,  and  for  some  special  observations  may  advantageously 
be  much  increased.  The  bands  are  observed  on  a  plane  through 
the  hinder  vertical  edge  of  the  slab  by  means  of  a  hand-magnify- 
ing glass  of  from  i  to  3  in.  focus.  The  obliquity  of  the  reflector 
is,  of  course,  to  be  adjusted  according  to  the  fineness  of  the  bands 
required. 

From  the  manner  of  their  formation  it  might  appear  that  under 
no  circumstances  could  more  than  half  the  system  be  visible. 
But  according  to  Sir  G.  B.  Airy's  principle  (see  below)  the  bands 


may  be  displaced  if  examined  tbrou^  a  prism.  In  practice 
all  that  is  necessary  is  to  hold  the  magjiifier  somewhat  excentric- 
ally.  The  bands  may  then  be  observed  gradually  to  detach 
themselves  from  the  mirror,  until  at  last  the  complete  system 
is  seen,  as  in  Fresnel's  form  of  the  experiment. 

The  fringes  now  under  discusMon  are  those  which  ariae  from  the 
superposition  of  two  simple  and  equal  trains  of  waves  whose  direc- 
tions are  not  quite  parallel.  If  the  two  directions  of  propagation 
are  inclined  on  opposite  sides  of  the  axis  of  x  at  small  angles  a,  the 
for  two  components  of  equal  amplitude  are 


.fiv,- 


B-y  sin  a|. 


•i. 


and  COB  .^IVi-ccosB-fy  un 

so  that  the  resultant  is  expressed  by 

2  cos  ^^— 1  (XIS  ^{Vt-x  o 

from  which  it  appears  that  the  vibrations  advance  parallel  to  the 
axis  of  X,  unchanged  in  type,  and  with  a  uniform  velocity  V/cos  «. 
Considered  as  depending  on  y,  the  vibration  is  a  maximum  when  y 
un  « is  equal  to  O,  X,  2X,  3X,  &c.,  corresponding  to  the  centres  o(  the 
bright  bands,  while  (or  intermediate  values  ^X,  |X,  &c.,  there  is  no 
vibration. 

From  (i)  weiee  that  the  linear  width  Aoftfae  bands,  reckoned 
from  bright  to  bright  or  dark  to  dark,  is 

A=XD/i  (a). 

The  degree  of  homogeneity  necessary  for  the  apprownate  per- 
fection of  the  n"'  Fresnel's  band  may  be  found  at  once  from  (1)  and 
(3).    For  if  dw  be  the  change  in  u  corresponcUng  to  the  cbai^  dK, 

if«/A=-ndX/X  (3). 

Now  clearly  dit  must  be  a  small  fraction  of  A,  so  that  dKfK  must  be 
many  times  smaller  than  )/n,  if  Che  darkest  places  are  to  be  sen^bly 
black.  But  the  phenomenon  will  be  tolerably  well  marked  if  the 
proportional  ran^  of  wave-length  do  not  exceed  i/an,  provided,  that 
IS,  that  the  distribution  of  illumination  over  this  range  be  not  con- 
centrated towards  the  extreme  parts. 

So  far  we  have  supposed  the  sourees  at  Oi,  Oj  to  be  mathematic- 
ally small.  In  practice,  the  source  is  an  elongated  slit,  whose 
direction  requires  to  be  carefully  adjusted  to  parallelism  with  the 
reflectinf^  surface  or  surfaces.  By  this  means  an  important  ad- 
vantage IS  gained  in  respect  of  brightness  without  loss  of  definition, 
as  the  various  parts  of  the  aperture  give  rise  to  coincident  systems 
of  bands. 

The  ouestion  of  the  admissible  width  of  the  slit  requires  conwdera- 
tion.  We  will  suppose  that  the  light  issuing  from  various  parts  of 
the  aperture  is  without  permanent  phase-relations,  as  when  the 
slit  is  backed  immediately  by  a  flame,  or  by  an  incandescent  fila- 
ment. Regular  interference  can  then  only  take  place  between  lieht 
coming  from  eorresponding  parts  of  the  two  imaees.  and  a  distinction 
must  be  drawn  between  the  two  ways  in  which  the  images  may  be 
situated  relatively  to  one  another.  In  Fresnel's  experiment,  whether 
carried  out  with  the  mirrors  or  with  the  biprism,  the  correspond- 
ing parts  of  the  imaees  are  on  the  same  side;  that  is,  the  right  of 
one  corresponds  to  the  right  of  the  other,  and  the  left  of  the  one  to 
the  left  of  the  other.  On  the  other  hand,  in  Lloyd's  arrangement 
the  reflected  image  is  reversed  relatively  to  the  onginal  source;  the 
two  outer  edges  corresponding,  as  also  the  two  Inner.  Thus  in  the 
first  arrangement  the  bands  due  to  various  parts  of  the  slit  differ 
merely  by  a  lateral  shift,  and  the  condition  oE  distinctness  is  simply 
that  the  projection  of  the  width  of  the  slit  be  a  small  fraction  of 
the  width  of  the  bands.  From  this  it  follows  as  a  corollary  that  the 
limiting  width  is  independent  of  the  order  of  the  bands  under 
examination.  It  is  otherwise  in  Lloyd's  method.  In  this  case  the 
centres  of  the  systems  of  bands  are  the  same,  whatever  part  of 
the  slit  is  supposed  to  be  operative,  and  it  is  the  distance  apart  of  the 
images  (6)  that  varies.  The  bands  corresponding  to  the  various 
parts  of  the  slit  are  thus  upon  different  scales,  and  the  resulting 
confusion  must  increase  with  the  order  of  the  bands.  From  (l)  the 
corre^xjnding  changes  in  u  and  b  are  given  by 

dw  ~n\Ddb/U>i 
so  that 

du/A^-ii  db/b  (4). 

If  db  represents  twice  the  width  of  the  slit,  (4)  gives  a  measure  of 
the  resulting  confusion  in  the  bands.    The  important  point  is  that 


!  6.  Achromatic  Interference  Bands. — We  have  already  seen 
that  in  the  ordinary  arrangement,  where  the  source  is  of  white 
light  entering  through  a  narrow  slit,  the  heterogeneity  of  the 
light  forbids  the  visibility  of  more  than  a  few  bands.    Tlie  scale 
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of  the  various  band -systems  is  proportional  to  X.  But  this 
amditiOQ  of  things,  as  we  recognize  from  (2)  (see  J  5},  depends 
upon  the  constancy  of  b,  i.e.  upon  the  supposition  that  the 
various  kinds  of  light  all  come  from  the  same  place.  Now  there 
is  no  reason  why  such  a  limitation  need  be  imposed.  If  we 
regard  b  as  variable,  we  see  that  we  have  only  to  take  h  pro- 
portional to  X,  in  order  to  render  the  band-interval  Aindependent 
of  colour.  In  such  a  case  the  system  of  bands  is  achromatic, 
and  the  heterogeneity  of  the  light  is  no  obstacle  to  the  formation 
of  visible  bands  of  high  order. 

These  requirements  are  very  easily  met  by  the  use  of  Llcyd'a 
mirrors,  and  of  a  diffraction  grating  (see  Diffhaction}  with  which 
to  form  a  spectrum.  White  light  enters  the  dark  room  through  a 
slit  In  the  window -Bhutter,  and  falls  in  succession  upon  a  grating 
and  an  achromatic  lens,  so  as  to  form  arcal  diffraction  spectrum, 
or  rather  a  series  of  such,  in  the  focal  plane.  The  central  image  and 
all  the  lateral  coloured  images  except  one  are  intercepted  by  a 
screen.  The  spectrum  which  is  allowed  to  pass  is  the  proximate 
source  of  light  in  the  interference  experiment,  and  since  the  deviation 
of  any  colour  from  the  central  white  image  is  proportional  to  X.  it 
is  only  necessary  to  arrange  the  mirror  so  that  its  plane  passes 
through  the  white  image  in  order  to  realize  the  conditions  for  the 
formation  of  achromatic  bands. 

When  a  suitable  grating  is  at  hand,  the  experiment  in  this  form 
succeeds  very  weU.  If  we  are  satisfied  with  a  less  perfect  fulfilment 
of  the  achromatic  conditions,  the  diffraction  spectrum  may  be 
replaced  by  a  prismatic  one,  so  arranged  that  J(\/fr)°'0  for  the 
most  luminous  rays.  The  bands  are  then  achromatic  in  the  sense 
that  the  ordinary  telescope  is  so.  In  this  case  there  is  no  abjection 
to  a  merely  virtual  spectrum,  and  the  experiment  may  be  very 
simply  executed  with  Lloyd's  mirror  and  a  prism  of  (say)  so"  held 
just  in  front  of  it. 

The  number  of  black  and  white  bands  shown  by  the  prism  is  not 
BO  great  as  might  be  expected.  The  lack  of  contrast  that  soon 
supervenes  can  only  be  due  to  imoerfect  superposition  of  the  various 
component  systems.  That  the  fact  is  so  is  at  once  proved  by  ob- 
servmg  according  to  the  method  of  Fizeau ;  for  the  spectrum  from 
a  slit  at  a  very  moderate  distance  out  is  seen  to  be  traversed  by 
bands.  If  the  adjustment  has  been  properly  made,  a  certain  region 
in  the  yellow-green  is  uninterrupted,  while  the  closeness  of  the 
bands  increases  towards  the  other  end  of  the  spectrum.  So  far  as 
regards  the  red  and  blue  rays,  the  original  bands  may  be  considered 
to  be  already  obliterated,  but  so  far  as  regards  the  central  rays,  to 
be  still  fairly  defined.  Under  these  circumstances  it  is  remarkable 
that  so  little  colour  should  be  apparent  on  direct  inspection  of  the 
bands.  It  would  seem  that  the  eye  is  but  little  senative  to  colours 
thus  presented,  perhaps  on  account  of  its  own  want  of  achromatism. 

S  7.  Airy's  Theory  0/  the  White  Centre. — If  a  system  of  Fresnel's 
bands  be  examined  through  a  prism,  the  central  white  band 
undergoes  an  abnonnal  displacement,  which  has  been  su^^wsed 
to  be  inconsistent  with  theory.  The  explanation  has  been  shown 
by  Aiiy  (Phil.  Mag.,  1833,  2,  p.  t6i)  to  depend  upon  the  peculiar 
'n  which  the  white  band  is  in  general  formed. 


bars,  unlimited  in  number  as  far  aa  the  mixture  of  light  from  the 
two  pencils  extends,  and  andistinguishable  in  quality.  The  con- 
Btdeiation,  therefore,  of  homt^eneous  light  will  never  enable  us  to 
determine  which  is  the  point  tliat  the  eye  immediately  turns  to  as 
the  centre  of  the  fringes.  What  then  is  ttie  physical  circumstance 
that  determines  the  centre  of  the  fringes? 

"  The  answer  is  very  easy.  For  different  colours  the  bars  have 
different  breadths.  If  then  the  bars  of  all  colours  coincide  at  one 
part  of  the  mixture  of  light,  they  will  not  coincide  at  any  other 
fort ;  but  at  etjual  distances  on  both  sides  from  that  place  of  coin- 
cidence thev  will  be  equally  far  from  a  state  of  coincidence.  If  then 
we  can  find  where  the  bars  of  all  colours  coincide,  that  point  is  the 
centre  of  the  fringes. 

"  It  appears  then  that  the  centre  of  Che  fringes  is  not  necessarily 
the  point  where  the  two  pencils  of  light  have  described  equal  paths, 
but  IS  determined  by  consideradons  of  a  perfectly  different  kind .... 
The  distinction  is  important  in  this  and  in  other  experiments." 

The  effect  in  question  depends  upon  the  dispersive  power  of  the 
prism.  If  P  be  tfic  linear  shifting  due  to  the  pnsm  of  tlie  originally 
central  band,  r  must  be  regarded  as  a  function  of  X.  Measured  from 
the  original  centre,  the  position  of  the  n*^  bar  is  now 

c-f-MXD/6. 
The  coincidence  of  the  various  bright  bands  occurs  when  this  quantity 
is  as  independent  as  possible  of  \,  that  is,  when  n  is  the  nearest 
integer  to 

6  ir  ,  , 


IS  of  the  width  of  a  band  (A),  n  —  —dvjdL. 


The  apparent  displacement  of  the  white  band  is  thus  m 


-  Air/rfA 


The  s; 


(2). 


;ns  of  dv  and  dh  being  opposite,  the  aboormal  displacement 
•B  111  aJdition  to  the  normal  effect  of  the  prism.  But,  since  dv/dA, 
or  dii/dX,  is  not  constant,  the  achromatism  of  the  white  band  is  less 
perfect  than  when  no  prism  is  used. 

If  a  grating  were  substituted  for  the  prism,  v  would  vary  as  A, 
and  (3)  would  vanish,  so  that  in  all  orders  of  spectra  the  white  band 
would  be  seen  undisplaced. 

In  optical  experiments  two  trains  of  waves  can  interfere  only 
when  they  have  their  origin  in  the  same  source.  Otherwise,  as  it  is 
usually  put,  there  can  be  no  permanent  phase-relation,  and  therefore 
no  regular  interference.  It  should  be  understood,  however,  that 
this  is  only  because  trains  of  optical  waves  are  never  absolutely 
homogeneous.  A  really  homt^eneous  train  could  maintain  a 
permanent  phase-relation  with  another  such  train,  and,  it  may 
be  added,  would  of  necessity  be  polarized  in  its  character.  The 
peculiarities  of  polarized  light  with  respect  to  interference  are  treated 
under  Polarization  op  Light. 

In  a  classical  experiment  interference-bands  were  employed  to 
examine  whether  light  moved  faster  or  slower  in  glass  than  in  air. 
For  this  purpose  a  very  thin  piece  of  glass  may  be  interposed  in  the 
path  of  one  of  the  interfering  rays,  and  the  resulting  (fisplacement 
of  the  bands  is  such  as  to  indicate  that  the  light  passii^  through 
the  glass  is  retarded.  In  a  better  form  of  the  experiment  two  pieces 
of  jiarailel  glass  cut  from  the  same  plate  are  interposed  between  the 
prism  and  the  screen,  so  that  the  rays  from  Oj  (fig.  i)  pass  through 
one  part  and  those  from  C)i  through  the  other.  So  long  as  these 
pieces  are  parallel,  no  shifting  takes  place,  but  if  one  Ik  slightly 
turned,  the  bands  are  at  once  displaced.  In  the  absence  of  dispersion 
the  retardation  R  due  to  the  plate  would  be  independent  of  X. 
and  therefore  completely  compensated  at  the  point  determined  by 
u  =  DR/6;  but  when  there  is  dispersion  it  is  accompanied  by  a 
fictitious  displacement  of  the  fringes  on  the  principle  explained  by 
Airy,  as  was  shown  by  Stokes. 

Before  quitting  this  subject  it  is  prope-  to  remark  that  Fresnel's 
bands  are  more  influenced  by  diffraction  than  their  discoverer 
supposed.  On  this  account  the  fringes  are  often  unequally  broad 
anrf  undergo  fluctuations  of  brightness.  A  more  precise  calculation 
has  been  given  by  H.  F-  Weber  and  by  H.  Struve,  but  the  matter 
is  too  complicated  to  be  further  considered  here.  The  observations 
of  Struve  appear  to  agree  well  with  the  corrected  theory. 

S  8.  Colours  of  Thin  Plates. — These  colours,  familiarly  known 
as  Chose  of  the  soap-bubble,  are  seen  under  a  variety  of  conditions 
and  were  studied  with  some  success  by  Robert  Hooke  under 
the  name  of  "  fantastical  colours  "  {Micrograpkia,  1664).  The 
inquiry  was  resumed  by  Sir  Isaac  Newton  with  his  accustomed 
power  ("  Discourse  on  Light  and  Colours,"  1675,  Opticks, 
book  ii.),  and  by  him  most  of  the  laws  regulating  these  pheno- 
mena were  discovered.  Newton  experimented  especially  with 
thin  plates  of  air  enclosed  by  slightly  curved  glasses,  and 
the  coloured  rings  so  exhibited  are  usually  called  after  him 
"  Newton's  rings." 

The  colours  are  manifested  in  the  greatest  purity  when  the  re- 
flecting surfaces  are  limited  to  those  which  bound  the  thin  film. 
This  is  the  case  of  the  soap-bubble.  When,  as  ia  in  other  respects 
more  convenient,  two  glass  plates  enclosing  a  film  of  air  are  sub- 
stituted, the  light  under  examination  is  liable  to  be  contaminated 
by  that  reflected  from  the  outer  surfaces.  A  remedy  may  be  found 
in  the  use  of  wedge-shaped  glasses  so  applied  that  the  outer  surfaces, 
though  parallel  to  one  another,  are  inclined  to  the  inner  operating 
surfaces.  By  suitable  optical  arrangements  the  two  portions  iS 
light,  desired  and  unde^red.  may  then  be  separated. 

In  his  first  essay  upon  this  subject  Thomas  Voung  was  able  to 
trace  the  formation  of  these  colours  as  due  to  the  interference  of 
light  reflected  from  the  two  surfaces  of  the  plate;  or,  as  it  would  be 
preferable  to  say,  to  the  superposition  of  the  two  reflected  vibrations 
giving  resultants  of  variable  magnitude  according  to  the  phase- 
relation.  A  difficulty  here  presents  itself  which  might  have  proved 
inaurmountable  to  a  less  acute  inquirer.  The  luminous  vibration 
reBected  at  the  second  surface  travels  a  distance  increased  by 
twice  the  thickness  of  the  plate,  and  it  might  naturally  be  supposed 
that  the  relative  retardation  would  be  measured  by  this  quantity. 
If  this  were  so,  the  two  vibrations  reflected  from  the  surfaces  of  an 
infinitely  thin  plate  would  be  in  accordance,  and  the  intendty  of  the 
resultant  a  maximum.  The  facts  were  notoriously  the  reverse. 
At  the  place  of  contact  of  Newton's  glasses,  or  at  the  thinnest  part 
of  a  soap-film  just  before  it  bursts,  the  colour  is  black  and  not  white 
as  the  explanation  seems  to  require.  Young  saw  that  the  reconcilia- 
tion lies  in  the  cireumstance  that  the  two  reflections  occur  under 
different  conditions,  one,  for  example,  as  the  light  passes  from  air  to 
water,  and  the  second  as  it  passes  from  water  to  air.  According  to 
mechanical  principles  the  second  reflection  involves  a  change  of 
sign,  equivalent  to  a  gain  or  loss  of  half  an  undulation.    Wlien  a 
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•erin  of  v/aves  coiutitutinE  any  particular  coloured  light  is  reflected 
from  an  infinitely  thin  plate,  the  two  partial  reflections  are  in 
absolute  discordance  and,  if  of  equal  intensity,  must  give  on  super- 
position complete  darkness.  With  the  aid  of  this  principle  the 
sequence  of  colour*  in  Newton's  rings  is  explained  in  much  the 
same  way  as  that  of  interference  fringes  (above,  i  5). 

The  complete  theory  of  the  colours  of  thin  plates  requires  us  to 

take  account  not  merely  of  the  two  reflections  already  mentioned 

but   of   an    infinite   series   of 

such    reflections.      This    was 

first  eff'ected  by  S.  D.  Poisaon 

for   the   ease   of   retardations 

vhich  are  exact  multiples  of 

the     half     wave-length,     and 

.  afterwards  more  generally  by 

,-,,    ,  Sir  G.   B.  Airy   (Camb.  ThU. 

'        ■  Tram.,  183a,  4,  p.  400). 

fig.  a,  ABF  is  the  ray,  perpendicular  to  the  wave-front, 


fleeted  at  the  uppn*  surface,  ABCDE  the  ray  transmitted 
reflected  at  C  and  transmitted  at  D;  and  these  are  accompanied 
by  other  rays  reflected  internally  3,  5,  Sc,  times.  The  first  step  is 
to  calculate  the  retardation  i  between  the  first  and  second  waves,  so 
far  as  it  depends  on  the  distances  travelled  in  the  plate  (of  index  >i) 


ugle  ABF=3o,  angle  BCD=2a'  and  the  thickness  of 


=2/Jc< 


co- 


in (I). « 


,_,  _   .s  the  angle  of  refraction,  and  we  see  that,  contrary  to 

what  might  at  first  have  been  expected,  the  retardation  is  least 
when  the  obliquity  is  greatest,  and  reaches  a  maximum  when  the 
obliquity  b  zero  or  the  incidence  normal.  If  we  represent  all  the 
vibrations  by  complex  quantities,  from  which  finally  the  ima^nary 
parts  are  rejected,  the  retardation  i  may  be  expressed  by  the  intro- 
duction erf  the  factor  «-^»*,  where  «  — V(-i).  and  jt  —  a*^. 

At  each  reflection  or  refraction  the  amplitude  of  the  incident  wave 
must  be  supposed  to  be  altered  by  a  certain  factor  which  allows 
room  for  the  reversal  postulated  by  Young.  When  the  light  proceeds 
from  the  surrounding  medium  to  the  plate,  the  factor  far  reflection 
will  be  supposed  to  be  b,  and  for  refraction  c;  the  corresponding 
quantities  when  the  progress  is  from  the  plate  to  the  surrounding 
medium  will  be  denoted  by  e,  f.  Denoting  the  incident  vibration 
by  unity,  we  have  then  for  tue  first  component  of  the  reflected 
wave  b,  for  the  second  cefcM,  for  the  third  c^fC*!^,  and  so  on. 
Adding  these  together,  and  summing  the  geometric  series,  we  find 


the  same,  as  we  have  here  supposed,  the  central  spot  in  the  system 
of  Newton's  ring  is  Mack,  even  though  the  original  light  contain 
a  mixture  of  all  wave-lengths.  If  the  l^ht  reflected  from  a  plate 
of  any  thickness  be  examined  with  a  spectroscope  of  sufficient 
resolving  power,  the  spectrum  will  be  traversed  by  dark  bands,  of 
which  the  centre  corresponds  to  those  wave-lengths  which  the  plate 
is  incompetent  to  reflect.  It  is  obvious  that  there  is  no  limit  to  the 
fineness  of  the  bands  which  may  be  thus  impressed  upon  a  spectrum, 
whatever  may  be  the  character  of  the  original  mixed  light. 

The  relations  between  the  factors  b,  c,  e,  /  have  been  proved, 
independently  of  the  theory  of  thin  plates,  in  a  general  manner  by 
Stokes,  who  called  to  his  aid  the  general  mechanical  principle 
of  rmersibUity.  If  the  motions  constituting  the  reflected  and 
refracted  rays  to  which  an  incident  ray  gives  rise  be  supposed  to 
be  reversed,  they  will  reconstitute  a  reversed  incident  ray.  This 
gives  one  relation;  and  another  is  obtained  from  the  consideration 
that  there  b  no  ray  in  the  second  medium,  such  as  would  be  generated 
by  the  operation  alone  of  either  the  reversed  reflected  ,, 
or  refracted  rays.  Space  does  not  allow  of  the  re- 
production of  the  a^ument  at  length,  but  a  few 
words  may  perhaps  give  the  reader  an  idea  of  how  - 
the  conclusions  are  arrived  at.  The  incident  ray 
(lA)  (fig.  3)  being  1,  the  reflected  (AR)  and  refracted 
(m)  rays  are  denoted  by  6  and  c.  When  6  is  reversed, 
it  gives  rise  to  a  reflected  ray  6*  along  AI,  and  a  re- 
fracted ray  6c  along  AG  (say).  When  e  is  reversedj 
tnves  rise  to  cf  along  AI,  and 
^+cf.  -      •■■*  ■■■    '  - 


along  AG.     Hence  bc+ce 


w- 


for  the  wave  transmitted  through  the  plate  we  get 

(3). 

The  quantities  6,  e,  e,  f  are  not  independent.  The  amplest  way 
to  find  the  relations  between  them  is  to  trace  Che  consequences  of 
supposing  !— O  in  (*)  and  (3).  Thb  may  be  regarded  as  a  develop- 
ment from  Young's  point  <M  view.  A  plate  of^vaniahing  thickness 
b  ultimately  no  obstacle  at  all.  In  the  nature  of  things  a  surface 
cannot  reflect.  Hence  with  a  plate  of  vanUhing  thickness  there 
must  be  a  vanishing  reflection  and  a  total  transmission,  and  accord- 
ingly 

i-|-*-0,  cf=l-^  (4), 


we  find  for  the  reflected  vibration, 
and  for  the  transmitted  vibration 


n  undulation."    Uang  these 
(5). 


Intensity  of  reflected  light  -  ^.  9iX°^  '^-I't. 


(I-A:osi.a)'-l-e'sia'iiS 


X-2«'cosiii+e» 
Intensity  of  transmitted  light-j_^"^'       , 
I  sum  of  the  two  expressions  being  unity. 


According  to  (7)  not  only  does  the  reflected  light  vanish  com 
ptetely  when  8  =  0,  but  also  whenever  iki  =  nT,  h  being  an  integer 
•      I      iiri       .Lj  gj.^|.  g^  third  mediuma  an 


that  IB,  whenever  i>nX.    When  the  I 


...  ...    be  represented  by  a  chan^  of  sign. 

When  the  third  medium  differs  from  the  first,  the  theory  of  thin 
plates  b  more  complicated,  and  need  not  here  be  discussed.  One 
particular  case,  however,  may  be  mentioned.  When  a  thin  trans- 
parent film  is  backed  by  a  perfect  reflector,  no  colours  should  be 
visible,  all  the  light  being  ultimately  reflected,  whatever  the  wave- 
length may  be.  The  experiment  may  be  tried  with  a  thin  layer 
of  gelatin  on  a  polished  silver  plate.  In  other  cases  where  a  different 
result  is  observed,  the  inference  is  that  either  the  metal  does  not 
reflect  perfectly,  or  else  that  the  material  of  which  the  film  b  com- 
posed is  not  sufficiently  transparent.  Some  apparent  exceptions  to 
the  above  rule,  exhibited  by  thin  films  of  collodion  resting  upon 
silver  surfaces,  have  been  described  by  R.  W.  Wood  (Physical 
Oftics,  p.  143},  who  attributes  the  very  curious  effects  observed  to 
frilling  of  the  collodion  film. 

For  study  of  the  colours  of  thin  plates  there  are  no  more  interesting 
subjects  than  the  soap-film.  For  projection  the  films  may  be 
stretched  across  vertical  rinps  of  iron  wire  coated  with  paraffin. 
In  their  undisturbed  condition  they  thin  from  the  top,  and  the 
colours  are  disposed  in  horizontal  bands.  If,  as  suggested  by 
Brewster,  a  jet  of  wind  issuing  from  a  small  nozzle  ana  supplied 
from  a  well-regulated  bellows  be  allowed  to  impinge  obliquely, 
parts  of  the  film  are  set  in  rotation,  and  dUptays  ol  cdours  may  be 
exhibited  to  a  large  audience,  astonishing  oy  their  brilliance  and 
by  the  rapidity  witb  which  they  chatue.  Permanent  films,  analogous 
to  soap-films,  are  best  obtained  by  Glew's  method.  A  few  drops  of 
celluloid  varnuh  are  poured  upon  the  surface  of  water  contained  in 
a  large  dish.  After  evaporation  of  the  solvent,  the  films  may  be 
picked  up  upon  rings  of  iron  wire. 

As  a  variant  upon  Newton's  rinp,  interesting  effects  may  be 
obtained  by  the  partial  etching  of  the  surfaces  of  picked  pieces  of 
plate-glass.  A  surface  U  coated  in  parallel  stripes  with  paraffin 
wax  and  treated  with  dilute  hydrofluoric  acid  for  such  a  time  (found 
by  preliminary  trials)  as  b  required  to  eat  away  the  exposed  portions 
to  a  depth  ol  one  quarter  of  the  mean  wave-length  of  light.  Two 
such  prepared  surfaces  pressed  in  the  crossed  position  into  suitable 
contact  exhibit  a  chess-board  pattern.  Where  two  uncorroded,  or 
where  two  corroded,  parts  overlap,  the  colours  are  nearly  the  same; 
but  where  a  corroded  and  an  uncorroded  surface  meet,  a  strongly 
contrasted  colour  is  developed.  The  combination  lends  itself  to 
projection  and  the  pattern  seen  upon  the  screen  b  very  beautiful 
if  proper  precautions  are  taken  to  eliminate  the  white  light  reflected 
from  the  first  and  fourth  surfaces  of  the  plates  (see  Nature,  1901, 
64J85). 

Theory  and  observation  alike  show  that  the  transmitted  colours 
of  a  thin  plate,  e.g.  a  soap  film  or  a  layer  of  air,  are  very  inferior 
to  those  reflected.  Specimens  of  ancient  glass,  which  have  undeiwine 
superficbl  decomposition,  on  the  other  band,  sometimes  ^ow 
transmitted  colours  of  remarkable  brilliancy.  The  probable  ex- 
planation, suggested  by  Brewster,  is  that  we  have  here  to  deal  not 
merely  with  one,  but  with  a  series  of  thin  plates  of  not  very  dliHerent 
thicknesses.  It  is  evident  that  with  such  a  series  the  transmitted 
coloure  would  be  much  purer,  and  the  reflected  much  brighter, 
than  usual.  If  the  thicknesses  are  strictly  equal,  certain  wave- 
lengths must  still  be  absolutely  missing  in  the  reflected  light;  white 
on  the  other  hand  a  constancy  of  the  interval  between  the  plates  will 
in  general  lead  to  a  special  preponderance  of  light  of  some  other  wave- 
length for  which  all  the  component  parts  as  they  ultimately  emerge 
are  in  agreement  as  to  phase. 

On  the  same  principle  are  doubtless  to  be  explained  the  colours 
of  fiery  opals,  and,  more  remarkable  still,  the  imdescence  of  certain 
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crystaU  of  potassiiun  chlorate.  Stokes  showed  that  the  reflected 
light  is  often  in  a  h^;h  d^ree  monochromatic,  and  that  it  is  con- 
nected with  the  existence  of  twin  planes.  A  closer  discussion 
appears  to  show  that  the  twin  planes  must  be  repeated  in  a  periodic 
manner  (,PhU.  Mag^  1888,  26,  241,  356;  also  see  R.  W.  Wood, 
Pkii.  Mag..  IQ06}. 

A  beautiful  example  of  a  similar  effect  is  presented  by  G.  Lipp- 
mann's  coloured  photographs.  In  this  case  the  periodic  structure  ia 
actually  the  product  oftlie  action  of  light.  The  plate  is  exposed  to 
stationary  waves,  resulting  from  the  incidence  of  light  upon  a 
reflecting  surface  (see  Photocbai'hy). 

All  that  can  be  expected  from  a  physical  theory  is  the  determina- 
tion of  the  composition  of  the  light  reflected  from  or  transmitted 
.  thin  plate  in  terms  of  the  com[>oaition  of  the  incident  light. 

further  question  of  the  chromatic  character  of  the  mixtures 

thus  obtained  belongs  rather  to  physiological  optics,  and  cannot 
be  answered  without  a  complete  knowledge  of  the  chromatic  re- 
lations of  the  spectral  colours  themselves.  Experiments  upon  this 
subject  have  been  made  by  various  observers,  and  especially  by 
J.  Clerk  Maxwell  (Pkit.  Trans.,  i860),  who  has  exhibited  his  results 
on  a  colour  diagram  as  used  by  Newton.  A  calculation  of  the  colours 
of  thin  plates,  iKtsed  upon  Maxwell's  data,  and  accompanied  by  a 
drawing  showing  the  curve  representative  of  the  entire  series  up 
to  the  fifth  order,  has  been  given  by  Rayleigh  (.Edin.  Trans.,  18S7). 
The  colours  of  Newton's  scale  are  met  with  also  in  the  light  trans- 
mitted by  a  somewhat  thin  plate  of  doubly- refracting  material, 
such  as  mica,  the  plane  of  analysis  being  perpendicular  to  that  of 
primitive  polarization. 

The  same  series  of  colours  occur  also  in  other  optical  experiments, 
e.g.  at  the  centre  of  the  illuminated  area  when  light  issumg  from  a 
point  passes  through  a  small  round  aperture  in  an  otherwise  opaque 

llie  colours  of  which  we  have  been  spealut^  are  those  formed  at 
nearly  perpendicular  incidence,  so  that  the  retardation  (reckoned  aa 
a  distance),  viz.  Siti  cos  a',  as  sensibly  independent  of  X.  This  state 
of  things  may  be  greatly  departed  from  when  the  thin  plate  is  rarer 
than  its  surroundings,  and  the  incidence  is  such  that  a'  is  nearly 
equal  to  90°,  for  then,  in  consequence  of  the  powerful  dispersion, 
cos  a'  may  vary  greatly  as  we  pass  from  one  colour  to  another. 
Under  these  circumstances  the  series  of  colours  entirely  alters  its 
character,  and  the  bands  (corresponding  to  a  graduated  thickness] 
may  even  lose  their  coloration,  becoming  sensibly  black  and  white 
through  many  alternations  (Newton's  Opticks,  bk.  ii.;  Fox- 
Talbot,  Phti.  Mag.,  1836,  9,  p.  401).  The  general  explanation  of  this 
remarluible  phenomenon  was  suggested  by  Newton. 

Let  us  suppose  that  plane  waves  of  white  light  travelling  in  glass 
are  incident  at  angle  a  upon  a  plate  of  air,  which  is  bounded  again 
on  the  other  side  by  glass.  If  ;i  be  the  index  of  the  f,l<us,  a.'  the  angle 
of  refraction,  then  sin  a'  — ^sin  a;  and  the  retardation,  expressed  by 
the  equivalent  dbtance  in  air,  is 

and  the  retardation  in  phase  is  3t  cos  a'/X,  X  being  as  usual  the  wave- 
length in  air. 

The  first  thing  to  be  noticed  is  that,  when  a  approaches  the 
critical  angle,  cos  a'  becomes  as  small  as  we  please,  and  that_  conse- 
quently the  retardation  corresponding  to  a  given  thickness  is  very 
much  less  than  at  perpendicular  incidence.  Hence  the  glass  surfaces 
need  not  be  so  close  as  usual. 

A  second  feature  is  the  increased  brilliancy  of  the  light.  Ac- 
cording to  {^\  the  intensitv  of  the  reflected  light  when  at  a  maximum 
(sin  \ti  —  i)  IS  4e'/{i+e*)'.  At  perpendicular  incidence  e  is  about 
I,  and  the  intensity  is  somewhat  small;  but,  as  cos  ■'  approaches 
zero,  e  approaches  unity,  and  the  brilliancy  is  much  increased. 

But  the  peculiarity  which  most  demands  attention  is  the  lessened 
influence  of  a  variation  in  X  upon  the  phase-retardation.  A  diminu- 
tion of  X  of  itself  increases  the  retardation  of  phase,  but,  since  waves 
of  shorter  wave-length  are  more  refrangible,  this  effect  may  be  more 
or  less  perfectly  compensated  by  the  greater  obliquity,  and  conse- 
quent diminution  in  the  value  of  cos  o'.  We  will  investigate  the 
conditions  under  which  the  retardation  of  phase  is  stationary  in 
spite  of  a  variation  of  X. 

In  order  that  X-^cosa'  may  be  stationary,  we  must  have 

X  HH  tt'da' 4-008  o'dX"0, 

where  (a  bting  constant) 

^cos  a'da' "  sin  a  dit. 

«M.  ,  ,         X  d^ 

Thus  cotV=--33; 

giving  a'  when  the  relation  between  fi  and  X  is  known. 

According  to  A.  L.  Cauchy's  formula,  which  represents  the  facts 
very  well  throughout  most  of  the  visible  spectrum, 

/i-A-t-BX-" 
so  that  (10), 

1  '    2B      2(>t-A) 


(9). 


If  we  take,  as  for  Chance' 
and  as  for  the  soda  lines,  ji  =  i'65,  X" 5-89X10' 
«'=-79°30' 


("). 
■dense  flint,"  B--984XIO-", 


At  this  an^rle  of  refraction,  and  with  this  kind  of  glass,  the  retardation 
of  phase  is  accordingly  nearly  independent  of  wave-length,  and 
therefore  the  bands  formed,  as  the  thickness  varies,  are  approxi- 
mately achromatic.  Perfect  achromatism  would  be  possible  only 
under  a  law  of  dispersion 

,^-A'-BV. 
If  the  source  of  light  be  distant  and  very  small,  the  black  bands 
are  wonderfully  fine  and  numerous.  The  experiment  is  best  made 
(after  Newton)  with  a  right-angled  prism,  whose  hypothenural 
surface  may  be  brought  into  approximate  contact  with  a  plate  of 
black  glass.  The  bands  should  be  observed  with  a  convex  lens,  of 
about  8  in.  focus.  If  the  eye  be  at  twice  this  distance  from  the 
prism,  and  the  lens  be  held  midway  between,  the  advantages  are 
combined  of  a  large  field  and  of  maximum  distinctness. 

If  Newton's  rings  are  examined  through  a  prism,  some  very 
markable  phenomena  are  exhibited,  described  in  his  twenty-fourth 
observation  (OptUks  ;  see  also  Place,  Pogg.  Ann.,  1861,  114,504). 
"  When  the  two  object-glasses  are  laid  upon  one  another,  so  as  to 
make  the  rings  of  the  colours  appear,  though  with  my  naked  eye 
1  could  not  discern  above  eight  or  nine  of  those  rings,  yet  by  viewiiw 
them  through  a  prism  I  could  see  a  far  greater  multitude,  insomuch 
that  I  couldnumber  more  than  forty.  .  ,  .  And  I  believe  that  the 
experiment  may  be  improved  to  the  discovery  of  far  greater  numbers. 
.  .  .  But  it  was  on  but  one  side  of  these  rings,  namely,  that  towards 
which  the  refraction  was  made,  which  by  the  refraction  was  rendered 
distinct,  and  the  other  side  became  more  confused  than  when 
viewed  with  the  naked  eye.  .  .  . 

"  I  have  sometimes  so  laid  one  object-glass  upon  the  other  that 
to  the  naked  eye  they  have  all  over  seemed  uniformly  white,  without 
the  least  appearance  of  any  of  the  coloured  rings;  and  yet  by 
viewing  them  through  a  prism  gfeat  multitude*  of  those  rings  have 
discovered  themselves." 

Newton  was  evidently  much  stmck  with  theee  "  so  odd  circum- 
stances"; and  he  explains  the  occurrence  of  the  rings  at  unusual 
thicknesses  as  due  to  the  dispersing  power  of  the  prism.  The  blue 
system  being  more  refracted  than  the  red,  it  is  possible  under  certain 
conditions  that  the  n*^  blue  ring  may  be  so  much  displaced  relatively 
to  the  corresponding  red  ring  as  at  one  part  of  the  eircumfertnce  to 
compensate  for  the  different  diameters.  A  white  stripe  may  thus 
be  formed  in  a  situation  where  without  the  prism  the  mixture  of 
colours  would  be  complete,  so  far  as  could  be  judged  by  the  eye. 

The  simplest  case  that  can  be  considered  is  when  the  "  thin  plate  " 
is  bounded  by  plane  surfaces  inclined  to  one  another  at  a  small 
angle.  By  drawing  back  the  prism  (whose  edge  ia  parallel  to  the 
intersection  of  the  above-mentioned  planes)  it  wul  always  be  passible 
so  to  adjust  the  effective  dispersing  power  aa  to  bring  the  n*^  bars 
to  coincidence  for  any  two  assigned  colours,  and  therefore  approxi- 
mately for  the  entire  spectrum.  The  formation  of  the  achromatic 
band,  or  rather  central  black  band,  depends  indeed  upon  the  same 
principles  as  the  fictitious  shifting  of  the  centre  of  a  system  of 
Fresnel's  bands  when  viewed  through  a  prism. 

But  neither  Newton  nor,  as  would  appear,  any  of  his  successors 
has  explained  why  the  bands  should  be  more  numerous  than  usual, 
and  under  certain  conditions  sensibly  achromatic  for  a  large  number 
of  alternations.  It  is  evident  that,  in  the  particular  case  d  the 
wedge-shaped  plate  above  specified,  such  a  result  would  not  occur. 
The  width  of  the  bands  for  any  colour  would  be  proportional  to  X, 
as  well  after  the  displacement  by  the  prism  as  before;  and  the 
succession  of  colours  formed  in  white  light  and  the  number  of 
perceptible  bands  would  be  much  as  usual. 

The  peculiarity  to  be  explained  appears  to  depend  upon  the 
curvature  of  the  surfaces  bounding  the  plate.  For  nmplicity  suppose 
that  the  lower  surface  is  plane  (y~o),  and  that  the  approximate 
ec|uation  of  the  upper  surface  is  y  —  a+bx^,  a  being  thus  the  least 
distance  between  the  plates.  The  black  of  the  n*'  order  for  wave- 
length X  occurs  when 

iBX-o-Hftj"  (la); 

and  thus  the  width  (tx)  at  this  place  of  the  band  is  given  by 

i\  =  2bxSx  (13); 


«'-4Fi  =  4V&.V(inX-o) 


(14). 


If  the  glasses  be  in  contact,  as  is  usually  supposed  in  the  theory 
of  Newton's  rings,  a~o,  and  IxDsXi,  or  the  width  of  the  band  of 
the  b""  order  varies  as  the  square  root  of  the  wave-length,  instead 
of  as  the  first  power.  Even  in  this  case  the  overlapping  and  subse- 
quent obliteration  of  the  bands  is  greatly  retarded  by  the  use  of  the 
prism,  but  the  full  development  of  the  phenomenon  requires  that 
a  should  be  finite.  Let  us  inquire  what  is  the  condition  in  order 
that  the  width  of  the  band  of  the  »"'  order  may  be  stationary,  as 
X  varies.  By  (14)  it  is  necessary  that  the  variation  of  X'/OnX— o) 
should  vanish.  Hence  a-JnX,  so  that  the  interval  between  the 
surfaces  at  the  place  where  the  n"'  band  is  formed  should  behalf 
due  to  curvature  and  half  to  imperfect  contact  at  the  place  of 
closest  approach.  If  this  condition  be  satisfied,  the  achromatism  of 
the  n*^  band,  effected  by  the  prism,  carries  with  it  the  achromatism 
of  a  lai^  number  of  neighbouring  bands,  and  thus  gives  rise  to  the 
remarkable  <^ects  described  by  Newton.    Further  developments 
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a  paper  "  On  Achromatic  Interfererce 

, Mat..   IHHa.  2."  "   '  

TraiU  d'optique. 

In  Newton's  rings  the  variable  element  is  the  thickness  of  the 
plate,  to  which  the  retardation  is  directly  proportional,  and  in  the 
tdeal  case  the  angle  of  incidence  is  constant.  To  observe  them  the 
eye  ii  focused  upon  the  thin  piaCe  itself,  and  if  the  plate  is  very  thin 
no  particular  precautions  are  necessary.  As  the  plate  thickens  and 
^e  order  oF  interference  increases,  there  is  more  and  more  demand 
(or  homogeneity  in  the  light,  and  we  may  have  recourse  to  a  sodium- 
flame  or  a  helium  vacuum  Cube.  At  the  same  time  the  disturbing 
influence  of  obliquity  increases.  Unless  the  aperture  of  the  eye  is 
reduced,  the  rays  reaching  it  from  even  the  same  point  of  the  plate 
are  differently  affected,  and  com^ications  ensue  tendine:  to  impair 
the  distinctness  of  the  bands.  To  obviate  this  disturbance  it  is 
best  to  work  at  incidences  as  nearly  as  possible  perpendicular. 

The  bands  seen  when  light  from  a  soda  flame  falls  upon  nearly 
parallel  surfaces  are  often  employed  as  a  teat  of  flatness.  Two  flat 
surfaces  can  be  made 
to  fit,  and  then  the 
,  bands  are  few  and 
^^  broad,  if  not  entirely 
absent;  and,  how- 
ever the  surfaces 
may  be  presented  to  one  another,  the 
bands  should  be  straight,  parallel  and 
equidistant.  If  this  condition  be  violated, 
~  ~e  or  other  of  tlie  suKacee  deviates  from 
tness.  In  fig.  4,  A  and  B  represent  tlie 
glasses  to  be  tested,  and  C  is  a  lens  of  2  or 
3  ft.  focal  length.  Rays  diver^ng  from  a 
soda  flame  at  E  are  rendered  parallel  by 
the  lens,  and  after  reflection  from  the 
surfaces  are  recombined  by  the  lena  at  E. 
To  make  an  observation,  the  coincidence 
of  the  radiant  point  and  its  image  must 
be  somewhat  disturbed,  the  one  being 
displaced  to  a  position  a  little  beyond,  and  the  other  to  a  position 
a  Uttle  in  front  <A  the  diagram.  The  eye,  protected  from  the 
flame  by  a  suitable  screen,  is  placed  at  the  image,  and  being 
focused  upon  AB,  sees  the  field  traversed  by  bands.  The  reflector 
D  is  introduced  as  a  matter  of  convenience  to  make  the  line  of  vision 
horizontal. 

These  bands  may  be  photographed.  The  lens  of  the  camera 
takes  the  place  of  the  eye,  ana  should  be  as  close  to  the  flame 


possible.  With  suitable  plates,  sensitized  by  cyanin,  the  exposure 
required  may  vary  from  ten  minutes  to  an  hour.  To  get  the  best 
results,  the  ninder  surface  of  A  should  be  blackened,  and  the  front 


surface  of  B  should  be  thrown  out  of  action  by  the  superpositi 

a  wedge-shaped  plate  of  glass,  the  intervening  space  being  filled  with 
oil  of  turpentine  or  other  fluid  having  nearly  the  same  refraction  as 
glass.  Moreover,  the  light  should  be  purified  from  blue  rays  by  a 
trough  containing  solution  of  bichromate  of  potash.  With  these 
precautions  the  dark  parts  of  the  bands  are  very  black,  and  the 
exHWure  may  be  prolonged  much  beyond  what  would  otherwise  be 
admissible. 

By  this  method  it  is  easy  to  compare  one  flat  with  another,  and 
thus,  if  the  first  be  known  to  be  free  from  error,  to  determine  the 
errors  of  the  second.  But  how  are  we  to  obtain  and  verify  a 
standard?  The  plan  usually  followed  is  to  bring  three  surfaces  into 
comparison.  The  fact  that  two  surfaces  can  be  made  to  fit  another 
in  jUj  azimuths  proves  that  they  are  spherical  and  of  equal  curvatures, 
but  one  convex  and  the  other  concave,  the  case  of  perfect  flatness 
not  being  excluded.  If  A  and  B  fit  one  another,  ana  also  A  and  C, 
it  follows  tliat  B  and  C  must  be  umilar.  Hence,  if  B  and  C  also  fit 
one  another,  all  three  surfaces  must  be  flat.  By  an  extension  of 
this  process  the  errors  of  three  surfaces  which  are  not  flat  can  be 
found  from  a  consideration  of  the  interference  bands  which  they 
present  when  combined  in  three  pairs. 

The  free  surface  of  undisturbed  water  is  almost  ideally  flat,  and, 
as  Lord  Rayle^h  (Nature,  1893,  48.  312)  has  shown,  there  is  no 
great  difficulty  in  unng  it  as  a  standard  of  comparison.  Following 
the  same  idea  we  may  construct  a  parallel  plate  by  superposing  a 
layer  of  water  upon  mercury.  If  desired,  the  superior  reflecting 
power  of  the  mercury  may  be  compensated  by  the  addition  of 
colouring  matter  to  the  water. 

Eaidittger's  Rings  dependent  on  ObliquUy. — It  is  remarkable 
that  the  well-known  theoretical  investigatioa,  undertaken  with 
the  view  of  explaining  Newton's  rings,  applies  more  directly  to 
a  different  system  of  rings  discovered  at  a  later  date. 

The  results  embodied  in  equations  (i)  to  (8)  have  application  in 
the  first  instance  to  plates  whose  surfaces  are  absolutely  parallel, 
though  doubtless  they  may  be  employed  with  fair  accuracy  when 
the  tftickness  varies  but  slowly. 

We  have  now  to  consider  I  constant  and  a'  variable  in  (i).  If 
•'  be  small, 

i  =  2tUU-ia'^)=lia-ta'!^  {15); 


and  since  the  differences  of  S  are  proportional  to 

formation  is  the  same  as  for  Newton's  rings,  where  a' 

I  proportional  to  the  square  of  the  distance  from  the  point  of  « 

In  order  to  sec  these  rings  distinctly  the  eye  must  be  focused,  not 

upon  the  plate,  but  for  infinitely  distant  objects. 

The  earliest  observation  of  rings  dependent  upon  obliquity 
appears  to  have  been  made  by  W.  von  Haidinger  (Pogg.  Ann., 
1845,  77,  p.  219;  1855,  96,  p.  453),  who  employed  sodium  light 
ieflected£romaplateofniica(e.g.  O' 2  mm.  thick).  The  transmitted 
rays  are  the  easier  to  see  in  their  completeness,  though  they  are 
necessarily  somewhat  faint.  For  this  purpose  it  is  sufficient  to 
look  through  the  mica,  held  close  to  the  eye  and  perpendicular 
to  the  line  of  vision,  at  a  sheet  of  white  paper  or  card  illuminated 
by  a  sodium  flame.  Although  Haidinger  omitted  to  consider 
the  double  refraction  of  the  mica  and  gave  formulae  not  quite 
correct  for  even  singly  refracting  plates,  he  fully  appreciated 
the  distinctive  character  of  the  rings,  contrasting  Beriihrungsringe 
und  Plaltenringe.  The  latter  may  appropriately  be  named  after 
him.  Their  tardy  discovery  may  be  attributed  to  the  technical 
difficulty  of  obtaining  sufficiently  parallel  plates,  unless  it  be  by 
the  use  of  mica  or  by  the  device  of  pouring  water  upon  mercury, 
Haidinger's  rings  were  rediscovered  by  0.  R.  Lummer  {Wied, 
Ann.,  1884,  33,  p.  49),  who  pointed  out  the  advantages 
they  offer  in  the  examination  of  plates  intended  to  be 
parallel. 

The  illumination  depends  upon  the  intensity  of  the  monochro- 
matic source  of  li^ht,  and  upon  the  reflecting  power  of  the  surfaces. 
If  R  be  the  intensity  of  the  reflected  light  we  nave  from  (7) 

•  --  .      0-'^' . 

from  which  we  see  that  if  e  "  I  absolutely,  i  /R  —  R  *  i  for  all  values 
of  i.  If  <  —  I  very  nearly,  R  =  I  nearly  for  all  values  of  f  for  which 
Ein*(j(J)  is  not  very  small.  In  the  li^ht  reflected  from  an  extended 
source,  the  ground  will  be  of  full  bnghtness  corresponding  to  the 
source,  but  it  will  be  traversed  by  narrow  dark  lines.  By  transmitted 
light  the  ground,  corresponding  to  general  values  of  the  obliquity, 
will  be  dark,  but  will  be  interrupted  by  narrow  bright  rings,  who% 
position  is  determined  by  sin  \{t&)  =0.  In  permitting  for  certain 
directions  a  complete  transmission  in  spite  of  a  high  reflecting 
power  (f)  of  the  surfaces,  the  plate  acts  the  part  of  a  resonator. 

Thereisnotransparcnt  material  for  which,  unless  at  high  obliquity, 
e  approaches  unity.  In  C.  Fabry  and  A.  Pdrot's  apparatus  the 
reflections  at  nearly  perpendicular  incidence  are  enhanced  by  lightly 
silvering  the  surfaces.  In  this  way  the  advantage  of  narrowing  the 
bright  nngs  is  attained  in  great  measure  without  too  heavy  a  sacri- 
fice of  light.  The  plate  in  the  optical  sense  is  one  of  air,  and  is 
bounded  by  plates  of  glass  whose  inner  silvered  surfaces  are  ac- 
curately fiat  and  parallel.  The  outer  surfaces  need  only  ordinary 
flatness,  and  it  is  beat  that  they  be  not  quite  parallel  to  the  inner 
ones.  The  arrangement  constitutes  a  spectroscope,  inasmuch  as  it 
allows  the  structure  of  a  complex  spectrum  line  to  be  directly 
observed.  If,  for  example,  we  look  at  a  sodium  flame,  we  see  in 
general  two  distinct  syHtems  of  narrow  bright  circles  corresponding 
to  the  two  D-lines.  With  particular  values  of  the  thickness  of  the 
plate  of  air  the  two  systems  may  coincide  so  as  to  be  seen  as  a 
single  system,  but  a  slight  alteration  of  thickness  will  cause  a 
separation. 

It  will  be  seen  that  in  this  apparatus  the  optical  parts  are  them- 
selves of  extreme  simplicity;  but  they  re<]uire  accuracy  of  con- 
struction and  adjustment,  and  the  demand  in  these  respects  is  the 
more  severe  the  further  the  ideal  is  pursued  of  narrowing  the  rings 
by  increase  of  reflecting  power.     Two  forms  of  mounting  arc  em- 

Eloyed.  In  one  instrument,  called  the  inlerferameler,  the  distance 
Btween  the  surfaces — the  thickness  of  the  plate — is  adjustable 
over  a  wide  range.  In  its  complete  development  this  instrument  is 
elaborate  and  costly.  The  actual  measurements  of  wave-lengths 
by  Fabry  and  PSrot  were  tor  the  most  part  effected  by  another 
form  of  instrument  called  an  itaion  or  interference-gauge.  The 
thickness  of  the  optical  plate  is  here  fixed;  the  glasses  are  held  up 
to  metal  knobs,  acting  as  distance-pieces,  by  adjustable  springs. 
and  the  final  adjustment  to  parallelism  is  effected  by  regulating 
the  pressure  exerted  by  these  springs.  The  distance  between  the 
surfaces  may  be  5  or  10  mm. 
The  theory  of  the  comparison  of  wave-len^hs  by  means  of  this 


ipparatus  is  very  dmple,  and  it  may  be  well  to  give  it,  following 
'  "   m  and  Pfirot  (Ann.  chim.  pkys.,  19-- 
Consider  first  the  cadmium  radiation  X  treated  a 


Let  P  be  the  ordinal  number 


__  supHised  known.     The  order  of  interference 

centre  will  be  p  —  P-f-t.      We  have  to  determine  this  number 
lying  onlinarily  between  o  and  i.    The  diameter^ol^the  ring 
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consideration  increases  with  t;  so  that  a  measure  o[  the  diameter 
allows  UE  Co  determine  the  latter.  Let  t  be  the  thickness  of  the 
plate  of  air.  The  order  of  interference  at  the  centre  is  p~2tfK. 
This  corresponds  to  normal  passage.  At  an  obliquity  »  the  order  of 
interference  is  p  cos  i.  Thus  if  x  be  the  anguLar  diameter  of  the 
ring  P,  p  cos  Ji-P;  or  since  x  is  small, 
/.  =  P(H-i«"). 
In  like  manner,  from  observations  upon  another  radiation  X'  tobe 
compared  with  X,  we  have 

/>'  =  P'(i+i*''); 
whence  if  f  be  treated  as  an  absolute  constant, 


\='PV 


,  i"    x' 


-'^ 


(16). 


The  ratio  \fk'  is  thus  deteimined  as  a  function  of  the  an);ular 
diameters  x,  x'  and  of  the  int^ers  P,  P'.  If  P,  say  for  the  cadmium 
red  line,  is  known,  an  approximate  value  of  X/X'  will  usually  suffice 
to  determine  what  integral  value  must  be  assigned  to  P',  and  thence 
by  (16)  to  allow  of  the  calculation  of  the  corrected  ratio  X/X. 

In  order  to  find  P  we  may  employ  a  modified  form  of  (16),  viz., 


-?) 


(17), 

usii^  spectrum  lines,  such  as  the  cadmium  red  and  the  cadmium 
green,  for  which  the  relative  wave-lengths  are  already  known  with 
accuracy  from  A.  A.  Michelson's  work.  To  test  a  proposed  integral 
value  of  P  (cadmium  red),  we  calculate  P'  (cadmium  green)  from 
(17),  using  the  observed  values  of  x,  x'.  If  the  result  deviates  from 
an  integer  by  more  than  a  smalt  amount  (depending  upon  the 
accuracy  of  the  observations),  the  proposed  value  of  P  is  to  be 
rejected.  In  this  way  by  a  process  of  exclusion  the  true  value  is 
ultimately  arrived  at  (Rayleigti,  Piiil.  Mag.,  1^06,  665).  It  appears 
tfiat  by  Fabry  and  Perot's  method  comparisons  of  wave-lengths 
may  be  made  accurate  to  about  one-millionth  part;  but  it  is  neces- 
sary to  take  account  of  the  circumstance  that  the  effective  thickness 
(  of  the  plate  is  not  exactly  the  same  for  various  wave-lengths  as 
assumed  in  {16). 

§  9.  Newton's  Difusion  Rings. — In  the  fourth  part  of  the 
second  book  of  his  Opticks  Newton  investigates  another  series  of 
rings,  usually  (though  not  very  appropriately)  known  as  the 
colours  of  thick  plates.  The  fundamental  experiment  is  as 
follows.  At  the  centre  of  curvature  of  a  concave  looking-glass, 
quicksilvered  behind,  is  placed  an  opaque  card,  perforated  by  a 
small  hole  through  which  sunlight  is  admitted,  The  main  body 
of  the  light  returns  through  the  aperture;  but  a  series  of  con- 
centric rings  are  seen  upon  the  card,  the  formation  of  which 
was  proved  by  Newton  to  require  the  co-operation  of  the  two 
surfaces  of  the  mirror.  Thus  the  diameters  of  the  rings  depend 
upon  the  thickness  of  the  glass,  and  none  are  formed  when  the 
glass  is  replaced  by  a  metallic  speculum.  The  brilliancy  of  the 
rings  depends  upon  imperfect  polish  of  the  anterior  surface  of 
the  glass,  and  may  be  augmented  by  a  coat  of  diluted  milk,  a 
device  used  by  Michel  Ferdinand,  due  de  Chaulnes.  The  rings 
may  also  be  well  observed  without  a  screen  in  the  manner 
recommended  by  Stokes.  For  this  purpose  all  that  is  required 
is  to  place  a  small  flame  at  the  centre  of  curvature  of  the  prepared 
glass,  so  as  to  coincide  with  its  image,  The  rings  are  then  seen 
surrounding  the  flame  and  occupying  a  definite  position  in 

The  explanation  of  the  rings,  suggested  by  Young,  and  developed 
by  Herscnel,  refers  them  to  interference  between  one  portion  of 
light  scattered  or  diffracted  by  a  particle  of  dust,  and  then  regularly 
refracted  and  reflected,  and  another  portion  first  rwularly  refracted 
and  reflected  and  then  diffracted  at  emergence  by  the  same  particle. 
It  has  been  shown  by  Stokes  {Camb.  Trans.,  1851,  9,  p.  147)  that  no 
regular  interference  is  to  be  expected  between  portions  of  light 
diffracted  by  different  particles  of  dust. 

In  the  memoir  of  Stokes  will  be  found  a  very  complete  discussion 
of  the  whole  subject,  and  to  this  the  reader  must  be  referred  who 
desires  a  fuller  knowledge.  Our  limits  will  not  allow  us  to  do  more 
than  touch  upon  one  or  two  points.  The  condition  of  fixity  of  the 
rings  when  observed  in  air,  and  of  distinctness  when  a  screen  is 
used,  is  that  the  systems  due  to  all  parts  of  the  diffusing  surface 
should  coincide;  and  it  is  fulfilled  only  when,  as  in  Newton's  ex- 
periments, the  source  and  screen  are  in  the  plane  passing  through 
the  centre  of  curvature  of  the  glass. 

As  the  simplest  for  actual  calculation,  we  will  consider  a  little 
further  the  case  where  the  glass  is  plane  and  parallel,  of  thickness 
t  and  index  n,  and  is  Hupplcmented  by  a  lens  at  whose  focus  the 
source  of  tight  is  placed.    This  lens  acts  both  as  collimator  and  as 
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object-glass,  so  that  the  combination  of  lens  and  phine  mirror 
replaces  the  concave  mirror  of  Newton's  experiment.  The  retarda- 
tion is  calculated  in  the  same  way  as  for 
thin  plates.  In  fig.  5  the  diffracting  particle 
is  situated  at  B,  and  we  have  to  find  the 
relative  retardation  of  the  two  rays  which 
emerge  finally  at  inclinatbn  B,  the  one 
diffracted  at  emergence  following  the  path 
ABDBIE,    and    the    other    diffracted    at  " 

entrance  and  following  the  path  ABKGH.  

The  retardation  of  the  former  from  B  to  I 
is  3fif-fBI,  and  of  the  latter  from  B  to  the 
equivalent  place  G  is  2nBF.  Now  FB  -( sec  6', 
9'  being  the  angle  of  refraction;  Bl  —  zf  tan  6'  a. 
relative  retardation  F  is  given  by 

K=2iit\  l-t-M"*Unfl'wnfl-secfl'j  -ajt/Cl-cosS'). 
If  8,  9'  be  small,  we  may  take 

R-aW/^  (I), 

as  sufficiently  approximate. 

The  condition  of  distinctness  is  here  satisfied,  since  R  is  the  same 
for  every  ray  emergent  parallel  to  a  given  one.  The  rays  of  one 
parallel  svstem  are  collected  by  the  fens  to  a  focus  at  a  definite 
point  in  the  neighbourhood  of  the  original  source. 

The  formula  (1)  was  discussed  by  Herschel,  and  shown  to  aeree 
with  Newton's  measures.  The  law  of  formation  of  the  rings  follows 
immediately  frcm  the  expression  for  the  retardation,  the  radius  of 
the  ring  of  n'*"  order  beii^  proportional  to  n  and  to  the  square  root 
'   '  length. 
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§  10.  TnUrferomtUr. — ^In  many  cases  it  is  necessary  that  the 
two  rays  ultimately  brought  to  interference  should  be  sufficiently 
separated  over  a  part  of  their  course  to  undergo  a  different 
treatment;  for  example,  it  may  be  desired  to  pass  them  through 

different  gases. 

A  simple  modlficatioa  of  Young's 

olve  this  problem.    Lig*-' '■- 

pcndicular    to   the    plai 
the  paper,  falls  upon  a 
mating    lens   B   whose 
ture  b  limited  by 
and    rather    nam 

equal  width.  The  parallel  rays  pi(;_  g. 

CE,  DF  (shown  broken  in  the 

figure)  transmitted  by  these  slits  are  brought  to  a  focus  at  G  by  the 
lens  £F  where  they  form  an  ima^e  of  the  original  slit  A.  This 
im^  is  examined  with  an  eye-piece  of  high  magnifying  power. 
The  interference  bands  at  G  undergo  displacement  if  the  rays  CE, 
DF  are  subjected  to  a  relalive  retardation.  Consider  what  happens 
at  the  point  G,  which  is  the  geometrical  image  of  A.  If  all  is  sym- 
metrical so  that  the  paths  CE,  OF  are  equal,  there  is  brightness. 
But  if,  for  example,  C£  be  subjected  to  a  relative  retardation  ct 
half  a  wave-length,  the  brightness  is  replaced  by  darkness,  and  the 
bands  are  shifted  through  half  a  band-interval. 

An  apparatus  of  this  kind  has  been  found  suitable  for  deter- 
mining the  refractivity  of  gases,  especially  of  gases  available  only  in 
small  quantities  (Proc.  Roy.  Soc.,  1896,  59.  P-  198;  1898,  64, p. 95). 
There  is  great  advantage  in  replacing  the  ordinary  eye-piece  by  a 
simple  cylindrical  magmfier  formed  ^ 

of  a  glass  rod  4  mm.  in  diameter. 
Under  these  conditions  a  paraffin 
laiTU)  sufficed  to  illuminate  the  slit 
at  A,  and  allowed  the  refractivities 
of  gases  to  be  compared  to  about 
one-thousandth  part. 

If  the  object  be  to  merely  see 
the  bands  in  full  development  the 
lenses  of  the  above  apparatus  n- 
be   dispensed   with.     A   metal 
pasteboard  tube  10  in.  long  can 
at  one  end  a  single  slit  (analog) 
to  A)  and  at  the  other  a  double 
slit    (analogous   to   C,    D),      This 

double  slit,   which  requires  to  be  *£ 

very  fine,  may  be  made  by  scraping  pj^,    _ 

two    parallel    lines   with   a    knife  '  '" 

on  a  piece  of  silvered  glass.  The  tube  is  pointed  to  a  bright  light, 
and  the  eye,  held  close  behind  the  double  slit,  is  focused  upon  the 
far  slit. 

i  11.  Olher  Refracloirmlers. — In  another  form  of  refractometer, 
employed  by  J.  C.  Jamin,  the  separations  are  effected  by  reflections 
at  the  surfaces  of  ttiick  plates.  Two  thick  glass  mirrors,  exactly 
the  same  in  all  respects,  are  arranged  as  in  fig.  7.  The  first  of  the 
two  interfering  rays  is  that  which  is  reflected  at  the  first  surface  of 
the  first  reflector  and  at  the  second  surface  of  the  second  reflector. 
The  second  ray  undergoes  reflection  at  the  second  surface  of  the 
first  reflector  and  at  the  fiist  surface  of  the  second-ceflector.    Ujpon 
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the  supposition  that  the  plates  are  parallel  and  equally  thick,  the 
paths  pursued  by  these  two  rays  ate  equal.  P  represents  a  thin 
plate  of  glass  interposed  in  the  path_of  one  ray,  by  which  the  bands 
are  shifted. 

In  Jamin's  apparatus  the  two  rays  which  produce  interference 
are  separated  by  a  distance  proportional  to  the  thickness  of  the 
mirrors,  and  wnce  there  is  a  practical  limit  to  this  thickness,  it  is 
not  possible  to  separate  the  two  rays  very  far.  In  A.  A.  Michelson's 
interferometer  there  is  no  such  restriction.  "  The  light  starts  from 
source  S  (fig.  8)  and  separates  at  the  rear  of  plate  A,  part  of  it  bdng 
'  reflected  to  the  plane  mirror  C, 

returning  exactly,  on  its  path 
through  A,  to  O,  where  it  may  be 
observed  by  a  telescope  or  received 
upon  a  screen.  The  other  part  of 
the  ray  goes  through  the  glass  plate 
■  \/S  ay's  A-   passes  through   B,   and   is  re- 

r S6/    ,  ,    ■//  n  aected   by   the    plane    mirror    D, 

'       ^  Z/^ BJI  returns  on  its  path  to  the  start- 

I  ^  ing  point  A,  where  it  is  reflected 

so    as    nearly    to    coincide    with 
E-,-  D  the  first  ray.    The  plane  parallel 

''°-'*-  glass    B    is    introduced    to    com- 

pensate for  the  extra  thickness  of  glass  which  the  first  ray 
Las  traversed  in  passing  twice  through  the  plate  A.  Without 
it  the  two  paths  would  not  be  optically  identical,  because  the  first 
would  contain  more  glass  than  the  second.  Same  light  is  reflected 
from  the  front  surface  of  the  plate  A,  but  its  effect  may  be  rendered 
in^nificant  by  covering  the  rear  surface  of  A  with  a  coating  of 
silver  of  such  thickness  that  about  equal  portions  of  the  incident 
l^ht  are  reflected  and  transmitted.  The  plane  parallel  plates  A 
and  B  are  worked  originally  in  one  piece,  which  is  afterwards  cut 
in  two.  The  two  pieces  are  placed  parallel  to  one  another,  thus 
ensuring  exact  equality  in  the  two  optical  paths  AC  and  AD"  (see 
Michelson,  Light-lVaves  and  their  Uses,  Chicago,  1903). 

The  adjustments  of  this  apparatus  are  very  delicate.  Of  the  fully 
silvered  mirrors  C,  D,  the  tatter  must  be  accurately  parallel  to  the 
image  of  the  former.  For  many  purposes  one  of  the  mirrors,  C. 
must  be  capable  of  movement  parallel  to  itself,  usually  requiring 

the  use  of  very  truly  constructe '  '  '         

may  be  found  in  the  employmt 
copper,  the  surface  of  which  e 
position. 

Michelson's  apparatus,  employed  to  view  an  extended  field  of 
homogeneous  l^nt,  exhibits  Haidinger's  rings,  and  if  all  is  in  good 
order  the  dark  parts  are  sensibly  black.  As  the  order  of  interference 
increases,  greater  and  greater  demand  is  made  upon  the  homogeneity 
of  the  light.  Thus,  if  the  illumination  be  from  a  sodium  flame,  the 
ringsare  at  first  distinct,  but  as  the  difference  of  path  increases  the 
duplicity  of  the  bright  sodium  line  begins  to  produce  complications. 
Aifter  500  tings,  the  bright  parts  of  one  system  coincide  with  the 
datk  patts  of  the  other  (Fizeau),  and  if  the  two  systems  were  equally 
bright  all  trace  of  rings  would  disappear.  A  little  later  the  rings 
would  again  manifest  themselves  and,  after  1000  had  gone  by, 
would  be  nearly  or  quite  as  distinct  as  at  first.  And  these  alterna- 
tions of  distinctness  and  indistinctness  would  perust  until  the  point 
was  reached  at  which  even  a  single  sodium  line  was  insufficiently 
hommeneous.  Conversely,  the  changes  of  visibility  of  the  rings  as 
the  difference  of  path  increases  giv^  evidence  as  to  the  duplicity  of 
the  line.  In  this  way  Michelson  obtained  important  information 
as  to  the  constitution  of  the  approximately  homogeneous  lines 
obtained  from  electrical  discharge  through  attenuated  metallic 
vapours.  Especially  valuable  is  the  vacuum  tube  containing 
cadmium.  The  red  line  proved  itself  to  be  single  and  narrow  in 
a  high  degree,  and  the  green  line  was  not  far  behind. 

But  although  in  Michelson's  bands  the  apparatus  has  done  ex- 
cellent spectroscopic  work,  it  is  not  without  its  weak  points.  A 
good  deal  of  labour  is  required  to  interpret  the  visibility  curves, 
and  in  some  cases  the  indications  are  actually  ambiguous.  For 
instance,  it  is  usually  impossible  to  tell  on  which  side  of  the  principal 
component  a  feebler  companion  lies.  It  would  seem  that  for  spectro- 
,  scoptc  purp<Hes  this  apparatus  must  yield  to  that  of  Fabry  and 
P£rot,  in  which  multiple  reflections  are  utilized;  this  is  a  spectro- 
scope in  the  literal  sense,  inasmuch  as  the  constitution  of  a  spectrum 
line  is  seen  by  simple  inspection.  (R.) 

INTBRtll,  origiDally  a  Latin  word  for  "in  the  meantime." 
The  word  was  hence  applied  to  cettain  edicts  and  decrees  passed 
by  the  emperor  and  the  diets  during  the  reformation  in  Germany 
with  the  object  of  temporarUy  settling  a  controversy.  These 
"  interims "  regulated  points  of  religious  and  ecclesiastical 
difference  until  they  could  be  decided  by  a  general  council. 
The  best  example  of  such  a  modus  vivendi  is  the  Augsburg 
Interim  of  1548,  drawn  up  by  Michael  Helding,  Julius  von 
Fflug  and  John  Agricola  (a  medievalbt,  an  Erasmlan,  and  a 
conservative  Lutheran)  at  the  bidding  of  Charles  V.,  and  accepted 
by  the  diet.     It  was  an  ambiguotis  document,  teaching  from  the 


Roman  Catholic  aide  transubstantiation,  the  seven  sacraments, 
adoration  of  the  Virgin  and  saints,  and  papal  headship,  and  from 
the  Protestant,  justification  by  faith,  marriage  of  priests,  the 
use  of  the  ciip  by  the  laity.  Maurice  of  Sasony  was  permitted 
to  vary  the  interim  for  his  dominions,  and  his  edition  was  called 
the  Leipzig  Interim.  An  earlier  interim  was  that  of  Regensburg, 
1S4I- 

INTERLACED  ARCHES,  the  term  for  a  scheme  of  decoratkni 
employed  in  Romanesque  and  Gothic  architecture,  where  arches 
are  thrown  from  alternate  piers,  interlacing  or  intersecting 
one  another.  In  the  former  case,  the  first  arch  mould  is  carried 
alternately  over  and  under  the  second,  in  the  latter  the  mouldings 
actually  intersect  and  stop  one  another.  An  example  of  the 
former  exists  in  St  Peter's  in  the  East,  Oxford,  and  of  the  latter  in 
St  Joseph's  chapel,  Glastonbury,  and  in  the  cathedral  of  Bristol. 

IHTBRLAKBH,  a  Swiss  town  (1864  ft.)  in  the  canton  (d 
Berne,  situated  on  the  flat  plain  (Bddeli)  between  the  lakes  of 
Brienz  (E.)  and  of  Thun  (W.),  and  connected  by  steamer,  as 
well  as  by  railway  (lyi  m.)  with  the  town  of  Thun.  It  is  buUt 
on  the  left  bank  of  the  Aar,  and  grew  up  around  the  religious 
house  of  Austin  Canons,  founded  about  ti30  and  suppressed 
in  1528.  In  the  surviving  buildings  of  the  convent  religious 
services  (Anglican,  Scottish  Presbyterian  and  French  Protestant) 
are  now  held,  while  the  more  modern  castle  is  occupied  by 
offices  of  the  Cantonal  Goveimnent.  The  fine  and  well-shaded 
avenue  called  the  Hsbaveg  runs  through  the  main  portion  of  the 
town,  and  is  lined  on  the  north  side  by  a  succession  of  huge 
hotels  and  the  large  Kursaal.  Interlaken  is  much  frequented 
in  summer,  partly  because  of  the  glorious  view  of  the  Jungfrau 
(13,669  ft.)  which  it  commands  to  the  south,  and  partly  because 
it  is  the  best  starting-point  for  many  excur»ons,  as  to  Schynige 
Platte,  Lauterbrunnen  and  Grindelwald.  The  lines  serving 
these  places  all  start  from  the  eastern  railway  starion  (that  from 
Thun  reaches  the  western  or  main  railway  station),  whence 
steamers  depart  for  the  Giessbach  Falls,  Brietw  and  Meiringen,  on 
the  way  to  Lucerne  or  to  the  Grimsel  Pass.  In  1900  the  popula- 
tion of  Interlaken  was  2962  (mainly  Protestant  and  German- 
speaking).  Oppoute  Interlaken,  and  on  the  tight  bank  of  the 
Aar  is  Unterseen  (in  1900,  3607  inhabitants),  which  was  built 
in  1280  by  Berthold  von  Escheubacb. 

See  Pontes  rervm  Berriensium  (original  documents  up  to  1366) 
(8  vols.,  Berne,  18S3-1003) ;  Die  Regeslen  des  Kloslers  tu  Interlaken 
(Coire,  1849) ;  E.  Tatarinoff,  Die  Entwickdung  der  Probslei  Interlaken 
im  XIII.  Jakrhutiderl  (Schaffhausen,  189a).  (W.,A.  B.  C.) 

IMTERLOPBB,  one  who  interferes  in  affairs  in  which  he 
has  no  concern.  This  word,  with  the  verbal  form  "  to  interlope," 
first  appears  at  the  end  of  the  t6th  and  beginning  of  the  17th 
century  in  connexion  with  the  interference  of  unauthorized 
persona  in  the  trading  monopoly  of  the  Russia  Company  and 
later  of  the  East  India  Company.  The  New  English  Dictionory 
quotes  from  H.  Lane  (1590),  Hakluyl's  Voyages,  "  From  those 
parts  the  Muscovites  were  furnished  out  of  Dutchland  by 
enterlopers  with  all  arts  and  artificers  and  had  few  or  none 
by  us,"  and  also  from  the  Minutes  of  the  Court  of  the  Bast  India 
Company,  22nd  of  February  1615,  "  to  examine  all  suspected 
pereonnes  that  intend  interlopinge  into  the  East  Indies  or 
Muscovy."  Edward  Phillips  (New  World  of  Words,  1658)  defines 
interlopers  at  common  law  as  those  "  that  without  legal  authority 
intercept  the  trade  of  a  company,  as  it  were  Interleapers." 
The  word  appears  to  be  of  English  origin,  for  the  Dutch  enler- 
loaper,  smuggler,  often  given  as  the  source,  was  taken  from 
English,  as  was  the  French  interlope.  The  word  is  a  compound 
of  inter,  between,  and  lope,  a  dialectal  variant  of  "  leap."  A 
common  word  for  a  vagrant,  or  "straggler,"  as  it  is  defined, 
was  till  1580  "  landloper,"  and  the  combination  of  "  straggler  " 
and  "interloper"  is  found  in  Horsey's  Travels  (Hakluyt  Soc), 
1603-1627,  "  all  interiopers  and  straglyng  Enghshmene  lyviog 
in  that  country." 

INTERNATIONAL,  THE.  The  International  Working  Men's 
Association,  commonly  called  "  The  International,"  was 
formed  at  London  in  1864.  It  was  a  society  of  working  men 
of  all  narions,  somewhat  like  a  cosmopolit^  tntdee  unioa  but 
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bearing  a  still  closer  resemblance  to  an  intecnational  social 
•cience  assodation  for  discussing  and  furthering  the  rights  of 
labour.  The  occasion  of  its  formation  was  the  visit  of  some 
Piench  workmen  to  the  London  Exhibition  of  1862.  In  the 
course  of  their  visit  the  labour  question  was  discussed,  and  a 
desire  for  the  further  interchange  of  ideas  expressed.  Nothing 
decisive  was  done  till  1864,  when  a  great  public  meeting  of 
working  men  of  all  nations  was  held  at  St  Martin's  Hall,  London, 
and  a  provisional  committee  was  appointed  to  drsit  the  con- 
stitution of  the  new  association. 

The  first  four  congresses  of  the  International,  held  at  Geneva 
(September  1S66),  Lausanne  (1867},  Brussels  (1S68},  and  Basel 
(1869),  marked  the  rapid  development  of  the  association.  It 
gained  its  first  triumph  in  the  efiectual  support  of  the  bronze- 
workers  at  Paris  during  their  lock-out  in  1867;  and  it  repeatedly 
aided  the  English  unionists  by  preventing  the  importation  of 
cheap  laboui  from  the  continent.  It  soon  spread  as  far  east 
as  Poland  and  Hungary,  and  it  had  a£Bliated  societies  with 
journals  devoted  to  its  cause  in  every  country  of  western 
Europe. 

It  was  supposed  to  be  concerned  in  all  the  revolutionary 
movements  and  agitations  of  Europe,  gaining  notoriety  as  the 
rallying  point  of  social  overthrow  and  ruin.  Its  prestige, 
however,  was  always  based  more  on  the  vast  possibilities  of  the 
cause  it  represented  than  on  its  actual  power.  Its  organization 
was  loose,  its  financial  resources  insignificant;  the  continental 
unionists  joined  it  more  in  the  hope  of  borrowing  than  of  con- 
tributing support.  At  the  successive  congresses  its  socialistic 
tendencies  became  more  and  more  pronounced;  it  declared 
its  opposition  to  private  property  not  only  in  railways  but  in 
mines  and  the  soil,  holding  that  these  should  revert  to  the 
community.  Even  the  principle  of  inheritance  was  saved  only 
by  a  narrow  majority.  In  1869  M.Bakunin,  the  Russian  socialist 
or  nihilist,  with  his  party  joined  the  association,  and  at  once 
asserted  his  character  as  the  "  apostle  of  universal  destruction." 

The  relation  of  the  association  to  the  communal  rising  at 
Paris  in  the  spring  of  1871  has  been  the  subject  of  much  dispute. 
It  is  now  agreed  Uiat  the  International  as  such  had  no  port  either 
in  originating  or  conducting  it;  some  of  its  French  members 
joined  it,  but  only  on  their  individual  responsibility.  Its 
complicity  after  the  event  is  equally  dear.  After  the  fall  of  the 
commune  the  general  council  of  London,  Karl  Moix  included, 
issued  a  long  and  trenchant  manifesto,  approving  ita  action  and 
extolling  the  "  glorious  vanquished."  From  this  point  the 
decline  and  fall  of  the  association  is  to  be  dated.  The  English 
unionists,  intent  on  more  practical  concerns  at  home,  never 
took  a  deep  interest  in  ita  proceedings;  the  German  socialists 
were  hindered  by  law  from  corporate  action;  America  was  too 
remote.  But  it  found  its  worst  enemies  amongst  its  own  friends; 
the  views  of  Marx  and  his  school  were  too  moderate  for  the 
universally  subversive  principles  of  M.  Bakunin  and  the  radical 
Swiss  federation  of  the  Jura.  It  came  to  a  rupture  at  the 
congress  of  187a,  held  at  the  Hague,  when  Bakunin,  being 
outvoted  and  "  excommunicated  "  by  the  Maix  party,  formed 
a  rivsJ  International,  which  found  its  chief  support  in  Spain  and 
Italy.  Wearied  of  its  European  contentions  and  desirous 
to  form  a  basts  of  operation  in  America,  the  Marx  International 
now  transferred  the  seat  of  its  general  council  to  New  York; 
but  it  survived  just  long  enough  to  hold  another  congress  at 
Geneva  in  1874,  and  then  quietly  expired. 

The  party  of  destruction  styling  themselves  "  autonomists  " 
had  a  bloodier  history.  The  programme  of  this  party  was 
to  overturn  all  existing  institutions,  with  the  view  to  reconstruct- 
ing them  on  some  vague  communal  basis  such  as  had  been  tried 
at  Paris  in  1S71,  It  endeavoured  to  realize  this  in  the  great 
communal  risings  in  southern  Spain  in  1873,  when  its  adherents 
set  Up  their  peculiar  form  of  government  at  Barcelona,  Seville, 
Cadiz  and  Cartagena — at  the  last-mentioned  place  also  seizing 
part  of  the  ironclad  fleet  of  Spain.  As  at  Paris,  they  failed 
in  leadership  and  organization,  and  were  suppressed,  though  not 
without  difficulty,  by  the  narional  troops.  The  "  autonomists  " 
lingered  on  till  1879.   Tbe  collapse  was  complete  of  an  association 


which  once  extended  from  Hungary   to   San  Francisco,   and 

alarmed  the  minds  of  men  with  visions  of  universal  ruin. 

See  Villetard,  Histoire  de  1' IttlemationaU  (Paris,  1871);  Testut, 
'    '"    "       "     -    "     •        -     ■       -       -jii^i 
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also  the  articles  Marx  and  Socialism. 


Iniemalional    (London,    1871);    J.    Rae,    Contemporary   Socio. 


INTERNATIOKAL  LAW,  the  general  term  for  the  law  govern- 
ing the  relations  and  intercourse  of  states  with  one  another. 
The  parties  in  its  application  are  states  (see  State)  and  not 
nations,  so  that  tbe  word  "  international "  does  not  accurately 
limit  the  scope  of  the  subject.  Nor  do  authors  always  confine 
themselves  to  ita  proper  limitation.  Thus  the  rules  relating 
to  nationality  and  naturalization,  extradition,  patents,  trade 
marks,  Bec,  which  afiect  slates  on  the  one  side  and  foreign 
persons  on  the  other,  are  generally  included  among  the  subject- 
matter  of  International  Law.  There  is  a  special  branch  of 
International  Law  known  as  Private  International  Law  (see 
International  Law,  Peivate)  which  deals  exclusively  with 
the  relations  of  persons  belonging  to  different  states,  in  which 
states  as  such  are  not  parties. 

The  term  "  international  "  was  first  used  by  Bentham.  His 
explanation  of  the  new  term  was  as  follows: — 

"  The  word  intentalMnal,_  it  must  be  acknowledged,  is  a  new  one ; 
though,  it  is  hoped,  sufficiently  analt^ous  and  intelligible.  It  is 
calculated  to  express,  in  a  more  significant  way,  the  branch  of  law 
which  goes  commonly  under  the  name  of  "law  of  nations,"  an 
appellation  so  uncliaracteristic  that,  were  it  not  for  the  force  of 
custom,  it  would  seem  rather  to  refer  to  internal  jurisprudence. 
The  chancellor  d'Aguesseau  has  already  made,  I  find,  a  similar 
remark;  he  says  that  what  is  commonly  called  droit  des  gens  ought 
rather  to  be  termed  droit  enire  Its  gens.  There  remain  then  the 
mutual  transactions  between  sovereigns  as  such,  for  the  subject  of 
that  branch  of  juriapnidence  which  may  be  properly  and  exclusively 


There  has  been  much  controversy  as  to  tbe  aptness  of  the  use 
of  the  word  "  law  "  in  this  connexion.  "  International  law," 
said  the  3rd  marquess  of  Salisbury  in  a  speech  on  the  establish- 
ment of  a  Court  of  International  Arbitration,  "  has  no  existence 
in  the  sense  in  which  the  term  '  law '  is  usually  understood. 
It  depends  generally  upon  the  prejudices  of  writers  of  text -books. 
It  can  be  enforced  by  no  tribuital,  and  therefore  to  apply  to  it 
the  phrase '  Uw  '  is  to  some  extent  misleading." '  This  has  been 
more  or  less  tbe  view  not  only  of  most  British  statesmen  but 
also  of  many  practical  English  jurists.  It  found  one  of  its  most 
emphatic  exponents  in  Lord  Chief-Justice  Coleridge.  "  Strictly 
speaking,"  he  observed  in  his  judgment  on  the  Franconia  case,' 
"  international  law  is  an  inexact  expression,  and  it  is  apt  to 
mislead,  if  its  inexactness  is  not  kept  in  mind.  Law  implies  a 
lawgiver  and  a  tribunal  capable  of  enforcing  it  and  coercing  its 
transgressors,  but  there  is  no  common  lawgiver  to  sovereign  states, 
and  no  tribunal  has  the  power  to  bind  them  by  decrees  or  coerce 
them  if  they  transgress.  The  law  of  nations  is  that  collection 
of  usages  which  civilized  states  have  agreed  to  observe  in  their 
dealings  with  one  another.  What  these  usages  are,  whether  a 
particular  one  has  or  has  not  been  agreed  to,  must  be  matter  of 
evidence.  Treaties  and  acts  of  states  are  but  evidence  of  tbe 
agreement  of  nations,  and  do  not,  in  England  at  least,  per  se 
bind  the  tribunals.  Neither  certainly  does  a  consensus  of  jurists, 
but  it  is  evidence  of  the  agreement  of  nations  on  international 
points,  and  on  such  points,  when  they  arise,  the  English  courts  . 
give  effect  as  port  of  English  law  to  such  agreement." 

In  opposition  to  this  view  may  be  cited  the  more  recent  one 
expressMl  by  Lord  Russell  of  Killowen,  who  challenged  Lord 
Coleridge's  view  as  "  based  on  too  narrow  a  definition  of  law, 
adefinitionwhichrelies  too  much  on  force  as  the  governing  idea.'* 
"  If,"  he  added,  "  the  devel(H)ment  of  law  is  historically  con- 
sidered it  will  be  found  to  exclude  that  body  of  customary 
law  which  in  early  stages  of  sodety  precedes  law.  As  govern- 
ment becomes  more  frankly  democratic,  laws  bear  less  and  less 
the  character  of  commands  imposed  by  a  coerdve  authority,  and 
acquire  more  and  more  the  character  of  customary  law  founded 

'  Introduction  to  the  Principles  of  Morais  and  Legislation 
(Clarendon  Press  edition  of  1879). 

'  The  T^nes,  Jgly  36,  1887.  •  R.  v.  Keyn,  3,  Ex.D.  63. 
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on  consent.  ...  I  claim  that  the  aggregate  of  the  rales  to  which 
nations  have  agreed  to  conform  in  their  conduct  towards  one 
another  are  properly  to  be  designated  International  Law."' 
This  recalls  Blackftone's  definition:  "  The  law  of  nations  is  a 
system  of  rules,  dedudble  by  natural  reason,  and  established  by 
universal  consent  among  the  dvilized  inhabitants  of  the  world, 
in  Older  to  decide  all  disputes,  to  regulate  all  ceremonies  and 
dvilities,  and  to  ensure  the  observance  of  justice  and  good  faith 
in  that  intercourse  which  must  frequently  occur  between  two  or 
more  independent  states,  and  the  Individuals  belonging  toeach."* 
The  current  English  narrower  view  owes  its  origin  chiefly  to  the 
influence  of  John  Austin,  and  the  current  broader  one  to  that  of 
Sir  Henry  Maine.'  The  increasing  popularity  of  references  to 
international  arbitration  (see  Arbitsation,  International), 
the  adoption  of  a  large  number  of  special  treaties  making  such 
references  compulsory  in  certain  cases,  the  establishment  of  and 
increasing  recourse  to  the  court  for  the  decision  of  difficulties 
between  states  created  by  The  Hague  "  Convention  for  the 
pacific  settlement  of  disputes  between  States "  of  1899  (see 
Peace),  the  adoption  of  fixed  rules  of  law  in  the  international 
conventions  in  iSgg,  1907  and  1909  dealing  with  many  of  the 
most  controversial  questions  of  international  usage,  have  so 
transformed  the  subject  that  if,  as  Lord  Coleridge  said,  law 
implies  a  lawgiver  and  a  tribiual  capable  of  enfordng  it,  these 
conditions  are  now  at  any  rate  partly  fulfilled.  We  shall  see  below 
to  what  extent  it  may  be  necessary  to  regard  power  of  enforce- 
ment against  transgressors  as  requisite  to  give  international  law 
the  character  of  law  properly  so-called. 

Sanctions. — The  subject  of  the  enforcement  of  International 
Law,  or  its  "  sanctions,"  has  given  rise  to  much  controversy. 
The  word  "  sanction  "  is  derived  from  the  Lat.  sanclio,  which  in 
turn  is  derived  from  sancire,  to  consecrate.  In  its  original  sense 
sanciio  means  consecration.  From  this  followed  the  sense  of 
religious  obligation.  Thus  sanctre  legem  is  used  by  Roman 
writers  as  meaning  that  observance  was  made  obligatory,  but 
without  reference  to  the  idea  of  there  being  a  remedy  or  penalty 
for  non-observance.  With  the  development  of  an  organized 
judicial  system  the  religious  or  moral  obligation  was  displaced 
by  the  growth  of  temedial  procedure,  Cicero  observes  of  some 
legal  restrictions,  hoc  turn  sandtur  lege  civiii  (this  is  not  con- 
secrated by  the  dvil  Law,  i.e.  with  penalties).  A  collateral 
sense  of  the  word  grew  up  which  meant  ratification,  as  where 
Cicero  speaks  of  sancire  acta  Caesaris  or  of  sanctre  foedus, 

Bentbam,  who  worked  out  the  theory  of  legal  sanctions  as 
applied  to  modem  law,  describes  them  as  equivalent  to  pleasures 
and  p^ns  derived  from  four  difiereot  sources.  These  are  physical, 
political,  moral  and  religious.  The  first  three  belong  to  experi- 
ence in  the  present  life,  the  fourth  to  that  in  the  present  life  or 
hereafter.* 

Austin's  analysis  of  this  vague  subdivision  led  him  to  a  more 
precise  determination  of  the  relationship  of  sanctions  to  law, 
viz.  that  a  law  properly  so-called  is  a  command  and  its  sanction 
is  the  power  to  enforce  obedience  to  it.  Stated  briefly,  any  other 
kind  of  law  according  to  Austin  is  not  positive  law  but  merely 
called  so  by  analogy.  Applying  this  test  to  International  Law 
be  condudes  that  the  law  obtaining  between  narions  is  not  posi- 
tive law;  for  every  positive  law  is  set  by  a  given  sovereign  to 
a  person  or  persons  in  a  state  of  subjection  to  its  author.  The 
law  obtaining  between  nations  is  only  law  set  by  general  opinion, 

'  Addreu  at  Saratoga  Springs,  N.V.,  1896  (Law  Quarterly  Reoiew, 
October  1896). 

'  CommeTitaries  on  the  Law  of  Eng^nd,  4th  ed.,  iv.  66. 

'  Austin's  view,  as  set  out  in  the  Province  of  Jurisprudence  Deter- 
mined,  is  that  laws  proper,  or  properly  so-called,  are  commands; 
^ws  which  are  not  commands  are  laws  improper  or  improperly 
BO-^led.  A  command  implies  a  definite  superior  in  a  position  to 
enforce  the  command.  Where  there  is  no  Huperior  to  impose 
obedience  there  is  no  law.  Rules  which  "  are  imposed  among 
nations  or  sovereigns  by  opinions  current  among  nations  are 
usually  styled  the  law  of  nations  or  international  law.  Now,  a 
law  set  or  imposed  by  public  oiunion  is  a  law  improperly  so-called  " 
(p.  147).    For  Sir  H.  Maine's  views  see  below. 

<  Introduction  to  the  Principhs  of  Morals  and  Legislation  (Oxford, 
1879).  pp.  34  et  seq. 


with  duties  which  are  only  enforced  hy  vnoaX  lanctlon;  by  fe&r 
on  the  part  of  nations,  or  by  fear  on  the  part  of  a  sovereign, 
of  provoking  general  hostihty,  and  incurring  its  probable  evils, 
in  case  they  sfaoidd  violate  maxims  generally  respected.* 

Sir  H.  Maine's  somewhat  indirect  answer  to  Austin  may  now 
be  taken  as  the  view  held  at  least  by  British  theoretical  writers. 
"  Austin,"  he  said,  "  hasshown,  though  not  without  somestraming 
of  language,  that  the  sanction  is  fouiul  everywhere,  in  positive 
law,  dvil  and  criminal.  This  is,  in  fact,  the  great  feat  which  he 
performed,  but  some  of  tus  disdples  seem  to  me  to  draw  the 
inference  from  his  language  that  men  always  obey  rules  from 
feai  of  punishment.  As  a  matter  of  fact  this  is  quite  untrue, 
for  the  largest  number  of  rules  which  men  obey  are  obeyed 
unconsdously,  from  a  mere  habit  of  mind.  Men  do  sometimes 
obey  rules  for  feai  of  the  punishment  which  will  be  inflicted  if 
they  are  violated,  but,  compared  with  the  mass  of  men  in  each 
community,  this  dass  is  but  small;  probably  it  is  substantially 
confined  to  what  are  called  the  criminal  dasses,  and  for  one  man 
who  refrains  from  stealing  or  murdering  because  he  fears  the 
penalty  there  must  be  hundreds  of  thousands  who  refrain 
without  a  thought  on  the  subject."  * 

The  view,  however,  that  a  law  is  not  devoid  of  binding 
character  because  there  is  no  authority  to  enforce  its  observance 
hardly  requires  justification  at  the  present  day.  The  fact  that 
any  well-established  international  usage  is  observed,  and  that 
states  invariably  endeavour  to  answer  any  reproach  of  departing 
from  such  usage  by  explanations  showing  that  the  incriminated 
act  is  justified  by  recognized  rules  of  International  Law,  is 
evidence  of  its  binding  character.  As  the  late  Professor  Rivier, 
one  of  the  leading  authorities  on  Roman  Law,  as  well  as  an 
international  jurist  of  eminence,  has  expressed  it:  "  The  law  of 
nations  is  positive  law  because  states  wish  it  to  be  so.  They 
recognize  its  compulsory  character  and  proclaim  it.  As  they 
are  their  own  legislators  and  make  their  common  laws  by  express 
or  tadt  consent,  they  attest  explicitly  and  imphdtly  their 
conviction  that  its  prindples  are  binding  upon  them,  as  judicial 
prindples,  as  law.  Innumerable  public  acts,  affirmations,  de- 
clarations and  conventions  are  there  to  prove  it.  On  the  other 
hand,  never  in  any  published  official  act  of  the  present  age, 
verbal  or  written,  has  a  state  dared  to  dedare  that  it  did  not 
consider  itself  bound  by  the  law  of  nations  and  its  prindples."' 
States,  as  Professor  Rivier  says,  have  again  and  again  solemnly 
declared  their  determination  to  abide  by  the  prindples  of 
International  Law.  Witness  the  Declaration  of  Aix-la-Chapelle 
of  November  15,  1818,  in  which  the  representatives  of  five 
powers,  Austria,  France,  Great  Britain,  Russia  and  Prusua, 
solemnly  stated  that  "  the  sovereigns  in  farming  this  august 
union  have  regarded  as  its  fundamental  basis  their  unchangeable 
resolution  never  to  depart,  dther  amongst  themselves  or  in  their 
relations  with  other  states,  from  the  strictest  observance  of  the 
principles  of  the  law  of  nations,  principles  which,  in  their  applica- 
tion to  a  permanent  state  of  peace,  can  alone  effectively  guarantee 
the  independence  of  each  government  and  the  stability  of  the 
general  assodation."  In  the  negotiations  for  the  Treaty  of 
London  concerning  the  Black  Sea  (March  13,  1871),  at  which 
seven  powers  were  represented,  Austria-Hungary,  France, 
Germany,  Great  Britain,  Italy,  Russia  and  Turkey,  a  resolution 
on  the  sanctity  of  treaties  was  annexed  to  the  first  protocol, 
stating  that  the  plenipotentiaries  recognize  that  it  is  an  essential 
prindple  of  the  law  of  nations  that  "  no  power  can  liberate  itself 

*  Province  of  Jurisprudence  Determined  (1861),  p.  177;  Austin 
explains  his  view  more  fully  at  p.  127. 

*  Inlemationai  Law,  p.  50. 

^  Droit  des  gwH  (1896),  i.  31,  Compare  Savignyi  "A  com- 
munity of  judicial  consdence  can  be  formed  among  nations 
like  that  which  positive  law  creates  in  the  bosom  of  one  people. 
The  foundations  of  that  intellectual  community  are  constituted 
partly  by  a  community  of  race,  partly  and  espedally  by  a  com- 
munity of  religious  convictions.  Such  is  the  basis  of  the  law  of 
nations  which  exists  principally  among  European  Christian  states, 
but  which  was  not  known  to  the  peoples  of  antiquity.  We  are 
entitled  to  look  upon  this  law  as  a  positive  law,  although  it  is  an 
incomplete  iudidal  formation  "  (einc  unvollendete  Rechtsbildung), 
System  del heutign    -    '    '      "•■■-'■  -^  ■'  -- 


Rechis  (1640),  i  f  11. 
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from  the  engagements  of  a.  treaty,  nor  modify  the  stipulations 
thereof,  unless  with  the  consent  of  the  contracting  powers  by 
means  of  an  amicable  arrangement."  Even  in  1908,  when 
Austria- Hungary  proceeded  to  the  annexation  of  Bosnia- 
Herzegovina  without  obtaining  the  prior  assent  of  the  high 
contracting  powers,  who  under  the  treaty  of  Berlin  of  1S7S 
had  granted  her  temporary  occupation  of  the  annexed 
provinces,  the  protests  ot  the  powers  concerned  were  answered 
by  Austria-Hungary  declaring  that  she  had  done  nothing 
contrary  to  the  law  of  nations  or  affecting  the  sanctity  of 
treaties,  because  the  powers  had  given  theii  tacit  consent  to  the 
practical  transformation  of  her  temporary  into  a  permanent 
occupation. 

The  public  opinion  of  the  civilized  world,  in  fact,  plays  in 
an  ever-increasing  degree  the  part  of  a  sanctioning  authority. 
With  the  growth  of  international  intercourse  and  international 
interdependence  the  danger  of  isolation  or  of  discredit  or  even 
of  "  boycotting  "  becomes  a  matter  of  increasing  importance  in 
the  conduct  of  states.  The  national  press  and  periodical  litera- 
ture, with  exceptions  no  doubt,  are  among  the  chief  factors  in 
the  devdopment  of  this  public  opinion,  but  it  is  by  no  means 
dependent  upon  them.  Personal  intercourse  among  citizens  of 
the  same  country,  and  between  statesmen,  politicians  and 
citizens  of  different  countries  has  a  still  greater  eSect  in  the 
creation  of  the  mental  attitude  of  nations  towards  each  other. 
This  exposes  any  departure  from  recognized  usage  or  any  dis- 
regard for  international  obligations  to  such  reprobation  through- 
out the  whole  world,  that,  far  from  taJdng  advantage  of  the 
absence  of  any  coercive  method  of  enforcing  obedience  to  the 
principles  of  international  law,  states  compete  with  each  other 
in  asserting  their  strict  fidelity  to  such  principles.  And  now 
successive  diplomatic  conferences  have  codified  many  of  the  chief 
branches  of  international  usage,  thus  diminishing  the  possible 
cases  in  which  states  can  take  advantage  of  the  uncertainty 
of  the  law  and,  by  quibbling  over  its  interpretation,  escape  from 
its  obligations. 

Sources  and  Foundations. — It  is  usual,  following  Wbeaton's 
classification,'  to  enumerate  the  sources  of  International  Law 
in  the  following  groups:  text- writers  of  authority  as  witnesses 
of  usage;  treaties  of  peace,  alliance  and  commerce;  ordinances 
of  particular  states,  prescribing  rules  for  the  conduct  of  their 
commissioned  cruisers  and  prize  tribunals;  adjudications  of 
international  tribunals;  written  opinions  of  officii  jurists  given 
confidentially  to  their  own  government;  history  of  wars, 
negotiations,  treaties  and  other  transactions  relating  to  the 
public  intercourse  of  narions-  It  is  in  these  different  classes  of 
opinions  and  precedents  that  writers  have  been  in  the  habit  of 
searching  for  those  arguments  and  analogies  on  which  have 
been  built  up  the  system  and  principles  <alled  International 
Law. 

Wheaton,  it  is  seen,  regarded  text-writers  as  witnesses  of  the 
usage  of  nations.  He  explains  his  meaning  as  follows:  "  With- 
out wishing  to  exaggerate  the  importance  of  these  writers,  or 
to  substitute  in  any  case  their  authority  for  the  principles  of 
reason,  it  may  be  affirmed  that  they  are  generally  impartial  in 
their  judgment.  They  are  witnesses  of  the  sentiments  and  usages 
of  civilized  nations,  and  the  weight  of  their  testimony  increases 
every  time  that  their  authority  is  invoked  by  statesmen,  and 
every  year  that  passes  without  the  rules  laid  down  in  their  works 
being  impugned  by  the  avowal  of  contrary  principles."  This 
distinguished  writi^s  quasi-explanation  of  the  sources  of  Inter- 
national Law  is  extremely  vague.  He  masses  together  cause  and 
effect,  private  and  public  opinions,  usage  and  exceptions. 
Professor  Oppenheim  has  endeavoured  to  give  a  more  scientific 
explanation  of  the  growth  and  development  of  International  Law, 
and  objects  to  calling  sources  of  International  Law  what  are 
mere  factors  induencing  its  growth : — 

"...  Custom  and  treaties,"  he  observes,  "  are  the  two  cxcludve 
sources  of  the  Law  oF  Nations.  When  writers  on  International  Law 
tnquently  enumerate  other  sources  besides  custom  and   treaties 
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growth  of  new  rules  of  International  Law  without,  however,  being 
the  historical  facts  out  of  which  these  rules  receive  their  legal  force. 
Important  factore  oi  this  kind  are;  Opinions  of  famous  writers  on 
International  Law,  decisions  of  prize  courts,  arbitral  awards,  instruc- 
tions  issued  by  the  different  states  for  the  ^dance  of  their  diplomatic 
and  other  organs,  state  papers  concerning  foreign  politics,  certain 
municipal  laws,  decisions  of  municipal  courts.  All  these  and  other 
factors  may  influence  the  growth  of  International  Law  either  by 
creating  usages  which  gradually  turn  into  custom,  or  by  Inducing 
the  members  of  the  Family  of  Nations  to  conclude  such  treaties  as 
stipulate  legal  rules  for  future  international  conduct. 

"  A  factor  of  the  special  kind  which  also  influences  the  growth  of 
International  Law  ts  the  so-called  comity  {Comitas  gentium,  Con- 
tenance  et  courtoisie  inUmationaie,  Sfoatengunst).  In  (heir  inter- 
course with  one  another  slates  do  otiserve  not  only  I^aJly  binding 
rules  and  such  rules  as  have  the  character  of  us^es,  but  also  rules 
of  politeness,  convenience  and  goodwill.  Such  rules  of  international 
conduct  are  no  rules  of  law,  but  of  comity.  The  Comity  of  Nations 
is  certainly  not  a  source  of  International  Law,  as  it  is  distinctly  the 
contrast  to  the  Law  of  Nations.  But  there  can  be  no  doubt  that 
many  a  rule  which  formerly  was  a  rule  of  Internationa!  Comity  only 
is  nowadays  a  rule  of  International  Law.  And  it  is  certainly  to  be 
expected  that  this  development  will  go  on  in  future  also,  and  that 
thereby  many  a  rule  of  present  International  Comity  will  in  future 
become  one  of  Jotemational  Law."  ■ 

We  prefer  to  regard  International  Law  as  deriving  the  rules 
composing  it  from  practically  the  same  sources  as  domestic  law, 
and  to  attribute  to  text-writers  more  or  less  the  same 
value  in  its  development  as  in  that  of  the  private  a*i«! 
law  of  nations.  The  same  primary  rules  of  conduct  are 
appealed  to  between  states  as  between  individuals,  and  precedents 
play  exactly  the  same  part  wherever  human  actions  are  concerned. 
In  both  cases  what  has  been  done  before  commends  itself  when 
the  responsibility  of  taking  steps  pledging  the  future  is  concerned. 
Statesmen  on  whom  great  responsibility  impends,  on  whom  the 
conduct  of  momentous  negotiations  has  devolved,  and  Tdio  will 
have  to  render  an  account  of  their  work  to  the  sovereign  or 
nation  they  represent,  preserve  an  argument  in  their  own  favour 
in  departing  as  hltle  as  possible  from  any  course  taken  in  previous 
similar  circumstances.  Precedents,  moreover,  are  arguments 
for  acceptance  by  their  adversaries  or  counter-negotiators.  In 
fact,  in  diplomacy  even  more  than  in  matters  of  domestic 
government  precedents  play  a  dominant  part  in  the  growth 
of  usage.  These  precedents  are  often  in  themselves  originally 
local  usages,  such  as  grew  up  in  the  intercourse  of  the  Italian 
communities.  Italy,  in  fact,  served  as  a  laboratory 
for  eariy  diplomatists  and  writers.  It  was  in  the  laHmmca. 
intercourse  of  these  active  and  ambitious  states  that 
grew  up  the  very  notion  of  a  foreign  diplomacy  and  the 
necessity  of  rules  of  conduct  in  this  miniature  Europe,  with  its 
perpetual  antagonisms  and  jealousies,  its  balance  of  power,  its 
idea  of  a  state  distinct  from  a  nation  and  of  a  community  of 

■  "  It  seems  to  me,"  says  Professor  L,  Oppenheim,  "  that  most 
writers  confound  the  conception  of  '  soun^e  '  with  that  of  '  cause,' 
and  through  this  mistake  come  to  a  standpoint  fiom  which  certain 
factors  which  influence  the  erowth  of  International  Law  appear  as 
sources  of  rules  of  the  Law  of  Nations.  This  mistake  can  be  avoided 
by  going  back  to  the  meaning  of  the  term  '  source  '  in  general. 
Source  means  a  spring  or  well,  and  has  to  be  defined  as  the  rising 
from  the  ground  oi  a  stream  of  water;  and,  wanting  to  know  whence 
it  comes,  we  follow  the  stream  upwards  until  we  come  to  the  qM>t 
where  it  rises  naturally  from  the  ground.  On  that  spot,  we  say, 
is  the  source  of  the  stream  of  water.  We  know  very  well  that  this 
source  is  not  the  cause  of  the  existence  of  the  stream  of  water. 
'  Source  '  signifies  only  the  natural  rising  of  water  from  a  certain 
spot  of  the  ground,  wnatever  natural  causes  there  may  be  for  that 
nsit^.  If  we  apply  the  conception  of  source  in  this  meaning  to  the 
term  '  source  of  law  '  the  confusion  of  source  with  cause  cannot  arise. 
Just  as  we  see  streams  of  water  running  over  the  surface  of  the  earth, 
so  we  see,  as  it  were,  streams  cf  rules  running  over  ttie  area  of  law. 
And  if  we  want  to  know  whence  these  rules  come,  we  have  to  follow 
these  streams  upwards  until  we  come  to  their  banning.  Where 
we  find  that  such  rules  rise  into  existence  there  is  the  soun:e  of  them. 
Of  course,  rules  of  law  do  not  rise  from  a  spot  on  the  ground  as  water 
does;  they  rise  from  facts  in  the  historical  development  of  a  com- 
munity. Thus  a  good  many  rules  of  law  rise  every  year  from  the 
Acts  of  Parliament.  Sourc*  of  Law  is  therefore  the  name  for  an 
historical  fact  out  of  which  rules  of  conduct  rise  into  existence  and 
legal  force  "  (Intemationai  Law,  London,  1905,  sec.  15.). 
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states  elbowing  each  other  in  theii  daily  contact.  It  was  there 
that  grew  up  the  institution  of  passports,  the  distinction  between 
armed  forces  and  civilians,  iotematianal  comity,  and  in  fact 
the  very  notion  that  states  have  sn  interest  in  tlie  observance 
of  law  and  order  among  them.  In  the  same  way  the  active 
commercial  intercourse  in  the  Mediterranean  led,  in  the  common 
interest,  to  the  development  of  rules  of  the  sea  in  time  of  peace, 
and  later  to  others  in  time  of  war. 

In  the  north  of  Europe,  again,  out  of  the  active  commercial 
intercourse  among  the  Baltic  and  North  Sea  communities  grew 
rules  of  the  sea  in  the  same  common  interest.  It  was 
JJ^  the  Thirty  Years'  War,  with  its  revolting  cruelty, 
War.  which  brought  out  the  contrast  between  the  more 

humane  practice  of  war  as  an  art  in  Italy  and  the  mere 
biudgeoniy  which  prevailed  in  the  brutal  struggle  which  disgraced 
the  first  half  of  the  17th  century.  The  brutality  of  the  struggle 
turned  thinkers'  attention  to  the  need  of  formulating  rules  for 
the  protection  in  time  of  war  of  non-combatants  and  the  innocent 
subjects  of  absolute  sovereigns,  the  treatment  of  the  sick  and 
wounded,  the  prohibition  of  wanton  pillage  and  the  other  horrors 
which  shocked  the  awakening  conscience  of  northern  Europe. 
It  was  the  starting-point  of  the  age  of  text-books. 

The  first  effective  work,  the  one  which  was  the  first  to  influence 
sovereigns  and  statesmen,  was  Grotius's  De  jure  bdH  ac  pacts 
flf^^^^  (Paris,  i62s),whichpractical!yexhaustedthetheoreti- 
cal  arguments  in  favour  of  the  new  subject.  Nobody 
has  in  fact  since  brought  to  light  any  new  conception  of  the 
foundations  of  international  law.  An  exhaustive  and  masterly 
treatise  having  been  published,  no  further  subsequent  treatise 
was  necessary  to  show  what  all  men  were  beginning  to  feel. 
He  subUmated  the  feelings  of  his  age,  and  having  arrived  at  the 
pure  substance,  the  work  of  proving  the  need  of  his  subject  was 
disposed  of  for  oU  time.  Pufendorf  (1633-16Q7),  who,  in  the 
p^^  sequence  of  effective  text-writers,  succeeded  Grotius, 
^^fl^  endeavoured  to  base  international  law  on  an  ethical 

basis  accepted  by  all  peoples  without  necessity  for  a 
common  creed  or  standard  of  morals,  but  it  is  doubtful,  whatever 
may  have  been  the  extent  to  which  he  stimulated  the  study  of 
jurisprudence,  whether  he  did  much  in  advancing  the  practical 
development  of  the  law  of  nations.  His  book  Dejvre  naiurae 
et  gentium  (1672),  as  its  name  indicates,  based  international  law 
on  what  he  called  the  law  of  nature,  a  subject  which  has  much 
exercised  the  minds  of  jurists  searching  for  an  ethical  basis  for 
existing  law. 

The  sdentiflc  mind  of  Leibnitz  (i64fr-r7i6)  revolted  against 
this  theoretical  and  doctrinaire  tendency  of  Pufendorf  and  other 
^jj^jj^  writers,  who  were  following  with  feeble  tread  in  the 
giant  footsteps  of  Grotius.  He  saw  that  the  practice 
of  nations  was  taking  a  course  dictated  by  the  current  moral 
standards  of  dvtlized  society,  and  that  the  philosophiEing  of  the 
text-book  writers  was  leading  them  away  from  that  actual 
practice  which  they  should  use  as  data  for  their  conclusions. 
Natural  science,  moreover,  had  taught  him  the  risk  of  theorizing 
on  imperfect  data,  and  while  writing  a  history  of  Brunswick 
it  occurred  to  him  that  treaties  and  diplomatic  documents 
generally  were  the  substances  and  teats  of  the  publicist's 
laboratory.  His  codex  jurit  gentium  diplomalicus  (1693-1700) 
gave  a  more  precise  direction  to  speculations  on  the  subject. 

The  next  great  writer  of  authority  united  all  the  qualities  of 
a  practical  lawyer  and  jurist.  This  was  Bynkershoek.  (1673- 
g^^^  '743)-  He  was  the  first  writer  on  international  law 
2^jt,  who  dealt  with  public  maritime  law  as  a  matter 
demanding  special  treatment  and  invol^ng  a  set  of 
principtes  not  called  into  action  in  territorial  warfare.  A 
magistrate  administering  the  law  in  a  great  commercial  country, 
whose  interests  were  on  or  across  the  high  seas  rather  than 
within  the  narrow  European  limits  of  Holland,  Bynkershoek,  like 
Leibnitz,  searched  for  his  data  in  the  actual  practice  of  nations 
in  their  intercourse  with  one  another.  He  apphed  his  clear 
legally  trained  mind  to  deriving  principles  from  practice  instead 
of  endeavouring  to  build  up  a  practice  on  abstract  principles. 
It  was  he  who  first  generalized  the  different  isolated  usages 
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which  had  grown  up  at  different  spots  in  northern  Europe  in 
the  interest  of  maritime  defence,  and  evolved  from  practice  the 
principle  that  dominion  seawards  was  limited  to  the  extent  to 
which  it  was  possible  to  enforce  it  (cannon-shot  range) ,  a  principle 
which  not  only  created  the  legal  institution  of  territorial  waters, 
but  has  since  been  imported  into  other  branches  of  International 
Law,  and  has  indirectly  influenced  the  suppression  of  fictitious 
blockades  and  more  recently  of  fictitious  occupations  of  territory. 

A  contemporary  of  Bynkershoek  was  Christian  de  Wolff 
(1679-1754)1  a  philosopher,  mathematician,  theologian,  lawyer 
and  disciple  of  I^eibnitz.  Wolff's  great  work  on  the 
Institutions  oftke  Law  of  Nature  and  Nations  is  a  learned  w#iit. 
and  accurate  treatise  drawn  from  alt  the  well-known 
sources  of  knowledge,  and,  just  as  Grotius  based  his  demonstra- 
tions on  the  then  imperfect  knowledge  of  public  events  of  his 
time,  Wolff  based  his  on  the  more  accurate  sources  of  information 
which  had  grown  up  under  the  influence  of  Leibnitz,  and  created 
a  connected  system  out  of  the  scattered  fragments  available. 
But  his  book  was  written  in  Latin  at  a  period  when  scholarship 
had  declined,  and  its  influence  was  only  felt  after  Vattel  (r7i4- 
1767)  wrote  his  Droit  des  gens,  ou  principes  de  la  loi  natiirelle 
appliqutes  d  la  conduHe  et  aux  affaires  des  nations  ei  des  souverains 
(1758).  His  book  had  all  the  charm,  although  Vattel  was  a 
Neufchatelois,  of  the  French  writers  of  his  time,  and  vmiM, 
be  it  was  who  popularized  the  study  of  International 
Law.  His  book  was  based  chiefly  on  the  work  of  Wolff,  but 
in  it  he  gave  what  was  beat  amongst  his  predecessors  without 
attempting  to  add  anything  original  of  his  own.  It  became  the 
handbook  of  statesmen  and  jurists,  and  has  never  ceased  to  be 
quoted  by  them  dovm  to  the  present  day. 

But  the  opinions  of  jurists  in  International  Law  can  have 
little  more  than  the  value  of  criticism  and  co-ordination.  They 
have  seldom  served  to  make  law,  though  they  have  the  weight 
of  all  statements  made  by  those  who  have  made  a  special  study 
of  any  branch  of  law,  as  to  what  they  had  gathered  to  be 
the  existing  practice  at  the  time  when  they  wrote,  or  as  to  the 
trend  which  they  showed  that  practice  might  be  taking.  Great 
lawyers  and  writers  like  those  we  have  mentioned,  and  such  as 
Lord  Mansfield,  Sir  William  Scott,  Chief- Justice  Marshall  and 
others,  have  done  the  work  of  classifying  facts,  deducing  con- 
clusions from  them  and  connecting  rules  with  psychological  and 
ethical  motives,  and  have  thus  sent  a  current  of  higher  intelligence 
through  the  subject  which  has  raised  it  to  its  present  methodical 
form.  Still  International  Law  remained  a  wide  field  for  con- 
troversy. Authors  were  agreed  on  general  principles,  but  ^en 
these  general  principles  were  applied  in  practice,  the  shortcomings 
of  unwritten  usage  often  cailsed  aa  much  difficulty  aa  that  which 
the  appeal  to  principles  was  intended  to  overcome. 

What  may  be  called  the  first  enactment  of  rules  of  Inter- 
national Law  was  the  Declaration  of  Paris  of  1856,  but  the  great 
work  of  codificatitm,  or  rather  of  reducing  into  writing  Haimaaa 
the  rules  which  had  been  floating  as  an  unwritten  law  Lcaiom 
in  the  conscience  of  Europe,  was  imdeitaken  by  the  c™»»* 
Hague  Conferences,  which  may  be  said  to  be  and  to  """"■ 
have  created  an  entirely  new  factor  in  the  domain  of  International 
Law.  Two  of  the  conventions  adopted  in  1899  completed  work 
which  had  already  been  commenced  long  before,  viz,  those  on 
the  usages  of  war  and  on  the  adaptation  of  the  Geneva  Con- 
vention to  naval  war.  The  thij-d  established  methods  for  the 
pacific  settlement  of  international  difficulties,  including  the 
formation  of  the  Hague  Court  of  Arbitration.  Recourse  to  the 
latter  was  piuely  optional,  but  the  other  two  conventions  have 
been  absorbed  into  the  national  law  of  the  ratifying  cotmtries, 
and  thus  have  also  the  domestic  sanction  states  give  to  theil 
own  laws.  The  work  of  the  Conference  of  1907  was  of  a  much 
wider  and  more  exhaustive  character  than  that  of  r899.  It 
comprised,  besides  revised  conventions  on  the  matters  dealt 
with  in  rSpQ,  new  Conventions  on  the  following  subjects: 
Opening  of  hostilities;  Position  in  naval  war  of  enemy's  merchant 
ships  at  beginning  of  hostilities;  Conversion  of  merchant  vessels 
into  warships;  Rights  and  duties  of  neutral  states  in  naval 
war;  The  laying  of  automatic  submarine  contact  mines:  fThe 
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bombardment  of  undefended  places  by  naval  forces;  Treatment 
of  fishing  vessels,  postal  correspondence  and  capture  generally 
ID  maritime  war;  and  RecoveTy  by  force  of  contract  debts. 
It  also  adopted  a  convention  for  the  creation  of  an  International 
Prize  Court  of  Appeal,  which  led  to  the  calling  of  a  fresh  Con- 
ference on  Prize  Law.  This  conference  sat  in  London  from 
December  4,  1908,  to  February  26,  1909,  and  was  confined  to 
representatives  of  the  fallowing  countries:  Great  Britain, 
France,  Germany,  United  States  of  America,  Italy,  Austria- 
Hungary,  Russia,  Japan,  Holland  and  Spain.  It  adopted  a  series 
of  rules  00  naval  warfare  relating  to  Blockade  in  time  of  war; 
Contraband  of  war;  Unneutral  service;  Destruction  of  neutral 
prizes;  Transfer  to  neutral  flag;  Enemy  chaiacter;  Convoy; 
and  Resistance  to  search  and  Compensation. 

The  revolution  effected  in  the  relations  of  states  by  the  Hague 
and  London  Conferences,  however,  is  not  confined  to  the  reduc- 
tion into  writing  of  more  or  lees  vague  usages  nor  to  the  elabora- 
tion of  details  which  no  usage  can  possibly  determine.  Until 
a  machinery  was  provided  for  the  reform  of  the  law  it  was  futile 
to  speculate  on  the  advantages  or  disadvantages  of  any  rule 
admitted  by  the  majority  of  civilized  nations.  The  territorial 
waters  3  m.  limit,  for  instance,  had  its  origin  in  the  distance 
seawards  of  cannon-range  In  a  past  period.  Its  almost  universal 
recognition  only  came  long  after  the  range  of  coast-guns  had  far 
exceeded  this  distance.  This  superannuated  rule  has  now  no 
legal  basis  at  all  except  the  so-called  "  common  consent  of 
nations,"  a  boon  no  doubt  which  outweighs  any  consideration 
of  absolute  fitness  still  unrecognized,  but  of  which  the  learned 
Barbeyrac  truly  said,*  "  Ce  commun  consentement  des  peuples 
que  Ton  suppose  avoir  force  de  loi  est  une  chose  qu'on  ne 
prouvera  jamais."  The  institution  of  the  Hague  Conferences  has 
now  provided  a  method  of  obtaining  the  consent  of  nations,  not 
only  to  existing  rules,  but  to  their  reform  and  to  the  introduc- 
tion of  new  rules.  It  is  now  an  understanding  among  the  states 
of  the  world,  that  these  conferences  shall  be  held  periodically. 
It  is,  of  course,  possible  for  one  great  state  to  hold  aloof  and  thus 
wreck  the  chances  of  universal  agreement,  but  even  then  we 
have  the  power  of  the  majority  as  against  that  of  the  minority. 
A  case  actually  arose  in  a  recent  war  between  non-signatories  of 
the  declaration  of  Paris  of  1856.  Neither  the  United  States  nor 
Spain  was  a  party  to  that  declararion,  yet  neither  ventured  to 
disregard  it. 

The  chief  source  of  International  Law  will,  therefore,  in  all 
probability  for  the  future  be  that  "  Parliament  of  mankind," 
the  Hague  Conferences.  The  Hague  Court  and  its  adjunct  in 
time  of  war,  the  proposed  International  Prize  Court  of  Appeal, 
wiU  form  the  Judicature  applying  and  construing  the  enactments 
of  the  Conferences  acting  as  a  sort  of  international  Le^slature. 

Fundamentai  Principles. — Underlying  the  details  of  both 
the  new  International  Legislature  and  the  new  International 
Judicature  are  certain  principles  which  may  some  day 
™fi^  have  to  be  officially  defined.  These  principles  have 
condad,  necessarily  fluctuated  with  the  standard  of  morals 
of  each  period.  With  the  contemporary  development 
of  the  public  conscience,  they  are  undergoing  changes  and  a 
betterment  which  it  is  not  desirable  to  check  by  yet  nailing  them 
up  as  immutable  articles  of  faith.  Till  quite  recently  it  was  usual 
to  speak  of  the  common  standard  of  right  conduct  prevailing 
throughout  the  Christian  world,  a  standard  to  which  responsible 
statesmen  tried  to  adjust  their  direction  of  the  affairs  of  state. 
The  admission  of  Japan  into  the  councils  of  the  great  powers  has 
introduced  a  non-Christian  element  whose  standard  of  conduct 
was  not  identical  with  nor  based  upon  Christian  morals.  Turkey, 
though  admitted  in  1856  to  European  Councils,  remained  rather 
the  occasion  of  their  deliberations  than  a  deliberating  party. 
Her  new  position  as  a  constitutional  state,  with  a  code  of  morals 
at  any  rate  in  some  essentials  distinct  from  that  of  Christian 
peoples,  will  add  a  further  new  non-Chrisrian  element  into  the 
moral  foundations  of  intematioad  conduct.  The  influence  of 
western  Europe,  however,  in  both  Japan  and  Turkey,  has 
hitberto  in  all  external  development  been  paramount.  Japan, 
I  Note  8  to  Grotius,  L.,  ii.  c.  iii.  S  3. 


after  examining  aJA  the  existing  systems,  has  even  adopted  the 
best  she  found  in  Western  morals,  and  in  her  schools  inculcates 
Christian  ethics  as  a  subject  per  se  without  reference  to  divine 
revelation  or  authority.  Turkey  too  has  the  advantage  of  possess- 
ing a  code  of  morals  which  produces  so  high  a  standard  of  right 
conduct  in  private  life  that  very  little  in  the  way  of  moral  lessons 
will  have  to  be  learned  by  the  Ottomans  from  Western  dviliza- 
tion.  As  regards  practice,  it  is  unreasonable  to  expect  that  the 
high  estimate  of  the  moral  standard  of  west  European  civiliza- 
tion, which  is  cherished  by  those  who  profess  its  principles, 
should  be  accepted  by  other  peoples  with  unqualified  assent. 
Are  not  the  nations  of  western  Europe  still  vaguely  influenced 
by  the  instincts  of  their  conquering  ancestors,  and  by  the  tradi- 
tions of — 

"...  the  good  old  rule, 
.  .  ,  The  simple  plan, 
That  they  should  take  who  have  the  power 
And  they  should  keep  who  can  "  ? 

There  is  nothing  essendally  different  between  many  recent 
wars  and  military  enterprises  undertaken  by  Western  nations 
against  heathen  peoples,  and  wars  and  conquering  enterprises 
undertaken  by  the  Northmen  of  a  thousand  years  1^0.  In  bis 
Northern  AtitiguUUs  Mallet'  describes  the  primitive  feeling  of 
the  Northmen  in  the  following  passages : — 

"  The  rules  of  justice,  far  from  checkine  their  prejudices,  had  been 
themselves  warped  and  adapted  to  their  bias.  It  is  no  exaggeration 
to  say  that  all  the  Teutonic  nations  entertained  opinions  aa  this 
subject  quite  opposite  to  the  theory  of  our  times.  They  looked  upon 
war  aa  a  real  act  of  justice,  and  esteemed  it  an  incontestable  title 
over  the  weak,  a  visible  mark  that  God  had  intended  to  subject  them 
to  the  strong.  They  had  no  doubt  but  the  intentions  of  this  divinity 
had  been  to  establish  the  same  dependence  among  men  which  there 
isamonganimals.and  setting  out  from  the  principle  of  the  inequality 
of  men,  as  our  modern  civilians  do,  from  that  01  their  equality,  they 
inferred  thence  that  the  weak  had  no  right  to  what  they  cmild  not 
defend.  This  maxini  which  formed  the  basis  of  the  law  of  Nations 
among  the  ancient  inhabitants  of  Europe  b«ng  dictated  by  their 
most  dailuig  passion,  we  cannot  wonder  that  they  should  so  steadily 
act  up  to  It  in  practice.  And,  which  after  all  is  worst,  to  act  and 
think  as  they  did,  or,  like  the  moderns,  with  better  principles,  to 
act  as  ill  ?  As  to  the  ancient  nations,  we  attribute  nothing  to  them 
here  but  what  is  justified  to  thi^m  by  a  thousand  facts.  They 
adopted  the  above  maxim  in  all  Its  rigour  and  gave  the  name  of 
Divine  Judgment  not  only  to  the  Judiciaiy  Combat,  but  to  conflicts 
and  battles  of  all  sorts:  victory  beine  In  their  opinion  the  only 
ustinguish  those 

The  very  notion  of  the  "  right  of  conquest,"  and  that  the 
victorious  are  entitled  to  an  indemnity  without  reference  to  any 
question  of  right  and  wrong  or  of  justice  and  injustice, 
shows  that  there  are  principles  in  actual  practice  which  ^^SJrf* 
lie  outside  and  have  no  analogy  in  the  principles  of  tiutrf 
private  law.  In  the  partirion  of  Africa  native  states 
have  been  treated  as  non-existent  except  as  local  bodies.  They 
have  been  annexed  to  European  states  without  reference  to 
their  will  or  consent.  Treaties  have  indeed  been  made  with  them, 
but  they  have  rather  been  regarded  as  evidence  of  prior  occupa- 
tion than  as  involving  any  question  of  native  right.  The  test 
in  the  distinction  between  civilized  and  uncivilized  states  which 
is  regarded  as  warrandng  exclusion  from  enjoyment  of  the 
right  to  consideration  as  independent  states,  and  admission  to 
the  community  of  the  civilized  world,  is  in  practice  the  possession 
of  a  regular  government  sufficient  to  ensure  to  Europeans  who 
settle  among  them  safety  of  life  and  property.  Every  country, 
in  principle,  possessing  such  a  government  has  prima  facie  the 
rank  of  a  state  and  is  entitled  to  treatment  as  a  civilized  com- 
munity. Treaties  made  with  it  for  the  purpose  of  extra-territorial 
jurisdiction  are  intended  merely  to  take  into  account  a  difference 
of  judicial  institutions  but  are  not  supposed  to  detract  otherwise 
from  the  possession  of  such  equality  and  independence.  This 
principle  has  no  analogy  in  private  morals,  and  has  been,  slight 
as  it  is,  more  honoured  in  the  breach  than  the  observance.  If 
indifference  to  native  right  has  provoked  reaction,  it  has  been 
on  the  part  rather  of  philanthropists  than  of  statesmen.  Tbeti 
movement  for  the  protection  of  African  aborigines  has,  however, 
'  Bishop  Percy's  translation  (1847),  p.  IsSr. 
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resulted  in  at  least  one  great  international  charter  for  the  pre- 
vention o(  the  further  degradation  o£  African  aborigines,  viz.  the 
General  Act  of  Brussels  of  1885.  A  vigorous  outcry  has  also 
been  raised  against  the  methods  of  the  government  of  the  Congo 
State.  But  the  agitation  ought  not  to  l>e  confined  to  this  part 
of  Central  Africa.  Other  governments  are  also  in  fault.  In  fact, 
the  contact  of  the  European  with  Central  Africa  has,  throughout, 
with  few  exceptions,  been  one  of  barbarous  practice  quite  incon- 
sistent with  the  principles  which  Christian  missionaries  have  been 
sent  to  teach  the  African  native. 

In  the  case  of  Europeaji  enterprise  in  Asia,  the  "  good  old 
rule  "  has  had  still  less  justification.  The  action  taken  for  the 
repression  of  the  Boxet  movement  in  China,  like  previous  Euro- 
pean incursions,  had  no  essential  characteristic  distinguishing 
it  from  the  expeditions  of  the  Northmen  described  by  Mailet 
in  the  above-quoted  passage.  The  Japanese  took  part  in  the 
"  Boxer  "  expedition,  and  the  example  of  respect  for  native 
right  and  of  orderly  self-restrMnt  they  set  has  been  universally 
acknowledged.  But  the  lesson  is  one  of  greater  significance  than 
one  of  comparative  ethics.  The  rise  of  the  power  of  Japan  and 
her  obvious  determination  to  constitute  herself  the  champion  of 
the  races  of  eastern  Asia  has  widened  the  scope  of  International 
Law,  and  we  may  now  regard  China  as  henceforth  under  the 
protection  of  the  same  principles  as  European  states. 

The  three  chief  principles  of  inter-state  intercourse,  those,  in 
fact,  on  which  International  Law  b  based  are: — 

I.  Recognition  of  each  other's  existence  and  integrity   as 

states. 
a.  Recognition  of  each  other's  independence. 
3.  Recognition   of   equality,   one   with    another,    of    all 

independent  states. 
As  regards  the  first  of  these  principles  see  State.    From  the 
principle  of  independence  it  follows  that  every  state  has  a  right 

to  change  its  form  of  government  and  to  enjoy  the 
^l"*'  free  exercise  of  its  internal  energies.    This  is  subject 

cipi^i,        only  to  the  limitation  that  in  the  exercise  of  this 

right  other  states  or  their  subjects  shall  not  be 
molested  or  otherwise  aufler.  The  equality  of  all  independent 
states  entitles  them  to  respect  by  other  states  of  all  the  forms 
of  ceremonial  and  to  the  same  treatment  by  others,  where  their 
interests  are  identical,  ivhether  they  are  strong  or  weak.  This 
principle  has  lOften  been  violated,  but  it  is,  nevertheless, 
acknowledged  wherever  possible,  as  in  diplomatic  conferences 
relating  to  all  matters  of  an  economic,  hygienic,  industrial 
or  social  character.  Even  at  the  Conference  of  Algeciras, 
though  the  powers  immediately  concerned  from  a  political 
point  of  view  were  only  Great  Britain,  France,  Germany  and 
Sp>ain,  the  following  were  also  represented  as  having  economic 
interests  in  Morocco,  Austria-Hungary,  Italy,  Russia,  Bdpum, 
Holland,  Portugal  and  Sweden. 

Ships  on  the  high  sea  being  regarded  as  detached  portions  of 
the  national  territory,  there  is  also  the  derived  principle  of  the 

freedom  of  the  high  sea,  of  the  independence  and  equality 
^y  upon  it  of  the  ships  of  all  nations,  subject  only  to  due 

respect  being  paid  to  the  independence  and  equality  of 
all  others  and  to  such  conventional  restrictions  as  states  may 
impose  upon  themselves  (see  Tehbitorial  Wateks).  This 
principle  is  re-enunciated  in  the  preamble  to  the  Convention  of 
1907  on  the  laying  of  automatic  submarine  contact  mines  (see 
Peace  CoNfERENCEs). 

The  Hague  Conventions  are  based  on  these  principles,  to 
which  there  is  a  tendency  to  add  another,  viz.  the  right  to 

arbitration  in  certain  cases.  This  principle  is  set  out 
"V***  more  or  less  tentatively,  it  is  true,  but  it  is  being 
tioa,  completed  by  separate  treaties  of  compulsory  arbitra- 

tion in  connexion  with  the  cases  referred  to.  It  is 
enunciated  in  the  following  article  of  the  Convention  of  11)07  for 
the  pacific  settlement  of  International  disputes; — 

"  In  questions  of  a  legal  nature,  and  especialtv  in  the  interpretation 
or  application  of  International  Conventions,  arnitradon  is  recogniied 
by  the  contracting  powers  as  the  most  effective,  and,  at  the  same 
time,    the    most    equitable    means    of    arranging    disputes   which 


di|Joroacy  has  failed  to  settle.  Consequently,  !t  is  dedrable  that, 
in  dbputes  regarding  the  above-mentioned  questions,  the  contracting 
powers  should,  if  need  be,  have  recourse  to  arbitration,  in  so  far  as 
circuraslances  permit  "  (Art.  28). 

The  prindpleof  arbitration  has  also  been  adopted  in  reference 
to  the  recovery  of  contract  debts  under  the  following  article  of 
the  "  Convention  respecting  the  limitation  of  the  employment 
of  force  for  the  recovery  of  contract  debts"; — 

"  The  contracting  powers  agree  not  to  have  recourse  to  armed 
force  for  the  recovery  of  contract  debts  claimed  from  the  government 
of  one  country  by  the  government  of  another  country  as  being  due 
to  its  subjects  or  citizens.  This  undertaking  is,  however,  not  applic- 
able when  the  debtor  state  refuses  or  neglects  to  reply  to  an  offer 
of  arbitration,  or,  after  accepting  the  offer,  renders  the  settlement 
of  the  CompTomis  impossible,  or,  after  the  arbitration,  fails  to  comply 
with  the  award  "  (Art,  i). 

The  codification  of  International  Law  itself,  begun  at  the 
Hague  and  London  Conferences,  is  an  admission  of  the  binding 
character  of  the  priniary  principles  set  out  above. 

One  of  the  chief  tendencies  of  contemporary  reform  Is  also  to 
restrict  the  effect  of  fictions  and  reduce  rights  to  the  limits  of 
their  practical  application.  Between  two  alternatives,  Uatoie- 
the  one  to  assert  rights  which  cannot  possibly  be  oomof 
maintained  by  fwce  such  as  claims  to  dominion  over  ««n<o^ 
portions  of  the  high  sea  (see  High  Sea,  Terkitorial  *""■*■ 
Watebs),  "paper  blockades"  (see  Blockade)  and  fictitious 
occupations  of  territory  (see  Occupation),  and  the  other  to 
require  actual  physical  assertion,  a  medium  course  is  growing  up, 
viz.  that  of  recognizing  potential  assertion,  that  is  assertion 
limited  to  physical  possibilities.'  With  the  aid  of  the  Institute 
of  International  Law,  the  International  Law  Association  and 
other  reforming  agencies  (see  Peace),  expert  opinion  in  these 
matters  is  becoming  homogeneous  throughout,  the  civilized 
world,  and  the  ground  is  being  prepared  for  a  clearer  understand- 
ing of  these  fundamental  principles  by  the  statesmen'and  state 
officials  who  have  to  apply  them  in  practice. 

BiBLIOGRAPHv. — The  following  are  works  on  international  law, 
diplomacy  and  treaty  relations,  from  the  beginning  of  the  19th 
century  until  1910.  Many  of  the  older  authors  have  been  omitted 
to  permit  the  inclusion  of  more  recent  writers. 

Alcorta,  Tratadc  de  derecho  inlemaciondi  (Buenos  Aires,  1878); 
D.  Anzilotti,  Teoria  generale  della  respcmsabtlild  dtUo  State  nel  diritto 
intemationait  (Florence,  1902) ;  Arendt,  Le  Droit  public  el  la  luvtralili 
de  la  Belgigue  (Brussels,  184^);  Nagao  Ari^a,  La  Guerre  rusio- 
japonaiie,  au  point  de  vve  conitnentai  ei  le  droti  international  (Paris. 
i^d8J,  La  Guerre  sino-japotiaise  au  point  de  we  du  droit  inlematioTtat 
(Pans,  1896);  Sir  Sherston  Baker,  First  Steps  in  International  Law 
(London,  1899) ;  Barboux.  Jurisprudence  du  conseii  des  prises 
pendant  la  guerre  franco-allemande  (1S72) ;  Sir  T.  Barclay,  Problems 
of  Inlemational  Practice  and  Diplomacy  (London,  ifffyj) ;  T.  Baty.  In- 
lemaiional  Law  (London.  1909) ;  Bello.  Principios  de  derecho 
inlemacionai,  3nd  ed.  by  Silva  (Madrid,  1884);  Norman  Bentwich, 
The  Lav  of  Private  Property  in   War  tmJA  a  Chapter  on  Conquest 

Sondon,  1907);  Bet^boRm,  Staats-VerlrSge  und-Gesette  als  Quelien 
s  V/Ukerruhis  (Leipiig,  1877);  T.  M.  Bernard,  Four  Lectures  on 
Subjects  connected  uiith  Diplomacy  (London,  1868);  Bluntschli, 
Das  moderjie  VOlkerrecht  der  civUisirten  Staaten  als  Rechtsbuck 
dargesleUt  {N<>rdlingen.  1868),  trans,  into  French  by  Lardy  {Lt  Droit 
international  codifitj  (Paris.  2nd  ed.,  1874),  Die  Bedeutung  und  die 
FoTlsckriU*  des  modernen  V5lkerrechts  (and  ed-,  Berlin,  1873);  De 
Boeck.  Le  Droit  de  ia  ProprOU  ennemie  privie  sous  pavilion  ennemt 
(Paris.  1882);  Henri  Boniils,  Manuel  de  droit  international  public 
:894,  4th  ed.,  by  Fauchille.  1904):  Percy  Bordwell,  Tke  Law  of 
"  ': — a   History   and    Commentary    (Chicago, 


War   between   B^igerenls — 

1908— 

hage 


ioTP  (London!   1868);  AugT  von  Bulmerincq,  Praxis,   Tlteorte  und 
"   •■'     -       '      -       ■/!(["  -I       -  -  .     .  __   . 
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Codification  des  VOllierrechis  (Leipzig,  i8;;4),6aj  VBlherrecht  {1887); 
Montagu  Burrows,  History  of  the  Foreign  Polity  of  Great  Britain 


(London,  if 

of  tiie  Unite -.-      

Droit  inlemaiional  (5th  ed.,  6  vols.,  Paris,  i8g6);  Cauchy,  Le  Droit 
maritime  international  consiMri  dans  ses  origines  et  ses  rapports  avec 
les  progris  de  la  civilisation  (2  vols.,  Paris,  i86a).  Du  reshect  de  la 
propriiti  privie  dans  la  guerre  maritime  (Paris,  t866);  Carnazza- 
Amari,  Traltato  di  diritio  Internationale  de  pace  (2  vols.,  1867-1875); 
Pitt  Cobbett,  Cases  and  Opinions  on  International  Law  and  various 
points  of  English  Lav  connected  therewith    (London,   ist  ed.   1885, 


'  We  have  seen  this  in  the  progress  made  In  the  three  instances 
ven  above  at  the  ConRress  of  Pans  (1856),  the  Conference  of  Berlin 
878)  and  the  Hague  Conference  of  1907. 
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aod  ed.  1643,  3rd  eA  1909)  (part  i,  "  Peace  ");  M^iwl  Cruehaga, 
Nociones  dt  derecko  intemacional  {1899,  2nd  ed.  1902):  Cogonjan, 

La  Nadonaiiti  an  point  de  true  d*s  rapporH  intetTialionaux  (Paris, 
1879);  de  Courcy,  Rijorme  iniemalionaie  du  droit  marilime  (Paris. 
1863);  R.  T.  Crane,  Stale  in  Conititulionai  and  Ittternatitmai  LaJi> 
(1907) ;  Creasy,  First  Platform  of  International  Lav  (London,  1876) ; 
G.  B.  Davis,  Outiines  of  JnlernaUonal  Lav/,  mth  an  Account  of  its 
origin  and  laurcet,  and  of  its  kistoriaU  development  (New  York,  1887) ; 
Elements  of  Internationai  Lain,  Vfith  an  account  of  its  origin,  sources 
and  histortcal  devdopment  (new  and  revised  edition,  New  York 
and  London,  1990)1  de  Clercq.  Recueii  des  trailis,  coaeentians 
et  actei  dipiomatiquef  condus  par  la  France  atec  Us  puissances 
itranihes,  Publiis  sous  ks  autptces  du  min.  des  aff.  itrangires 
(Paris,  31  vols.);  Descamps,  L EeoltUion  de  la  neulraliti  en  droit 
tnUmational  (Brusaels,  1898;;  F.  Despagnet,  Cours  de  droit  intet- 
naliortal  public  (3nd  ed.,  Paris,  i^g^).  La  DiMomatie  de  la  Troisiime 
RipubUque  et  le  droit  des  gens  (Paris,  1904] :  Profeaaor  GiuUo  Diena, 
Pnncipt  di  diritto  intemaiionale  (Naples,  1908)  1  Oufraiase,  Histoire 
du  droit  de  iutrre  et  dt  paix  (Paris,  186^);  Jacques  Dumas,  Les 
Sanctions  de  I'arbitrage  international  (Pans,  1905);  E.  Dupleieix, 
La  Lai  del  nations,  projel  d«  code  de  droit  intematitmal  public  (Paris, 
1906);  L'Organisation  internationaie  (Paris,  1909);  Charles  Dupuif 
'      ""     'sdot      '  ■      ,^    .       .    ..     . 
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1  et  its  trains  de 


(Par 


-    .  .  ,  ,       ,  1895);  i 

Principe  d'tquiiibre  el  le  concert  europien  de  la  baix  de  WeslpnaUe  a 
I'aele  d'Altettras  (Paris,  1909) ;  Eden,  Laiv  of  Nature  and  of  Nations. 
PMcy  of  Europe  (London,  i8a3);  Ed.  Engdhardt,  Du  rigime  con- 
vtntionnet  des  fleuves  internationaux  (Paris,  1879);  Paul  Errera,  Das 
Slaattrecht  des  KOnigsreichs  Belgien  (Tttbinmrn,  1909);  T.  H.  S. 
Escott,  The  Story  of  British  Diplomacy;  Its  Makers  and  Movements 
(London.  1908) ;  Fauchille,  La  Diplomatie  fran^aise  et  la  ligue  des 
luutrts  de  1780  {1776-1783)  (Paris,  1893) ;  Du  blacus  mariiime  (Paris. 
i88a) ;  Ferguson,  A  Manwtl  of  Intenialional  Law  (3  vols.,  London, 
18S1] ;  David  Dudley  Field,  Outlines  of  an  Iniernational  Code  (New 
Yorlc  and  London,  and  ed,,  1876);  Fiore,  Tratlado  di  diritto  tnter- 
nationate  pubblico  (3rd  ed.,  Turin,  1888),  Nouveau  Droit  iniernational 
public  (3  vols.,  Paris,  iSSs);  Le  Droit  intemationai  codifU  et  sa 
sanction  juridique — traduit  de  I'itaHen  par  A.  Chritien  (Paris,  1889) ; 
Funck-Brentano  et  Sorel,  Pricis  du  droit  des  gens  (Paris,  1877, 
new  ed.  1894)^  Fusinato.  li  Principio  delia  scuola  ilaliana  net 
diritto  inlemanonal  pt^blico  (Macerata,  1884);  Frangois  Gairal, 
le  Protectoral  intemationai  (Paris,  1896);  E.  M.  Gallaudet,  Inler- 
nationai  Law  (New  York,  1886);  GuilUume  de  Garden,  Histoire 
gtniraie  des  traMs  de  Paix,  el  aulres  transactions  principaks,  entre 
toules  les  puissances  de  t  Europe  depuis  la  pa%x  de  Westphaite  (14  vols., 
Paris,  1848-1859);  Gareis,  Insttiutionen  des  VOlkerrechls  (1888, 
and  ed.,  tool);  L.  Gessner,  Zur  Reform  des  Kriefseerechts  (Berlin, 
1873)1  ^  i^roit  des  neutres  sur  met  (and  ed..  Berlin,  1876),  Quelle, 
DroU  international.  La  V^errt  continenlale  et  les  personnes  (Perk, 
1879);  Gu^nniire,  Le  Droit  public  de  I'Europe  modeme  (Paris, 
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Halleck,  International  Law  (Philadelphia,  1866,  edit,  by  Sir  Sherston 
Baker,  4th  ed.,  3  vols.,  London  1Q08);  A.  B.  Hart,  Foundatioru  of 
American  Foreign  Policy  (New  York,  1901)  j  Hartmann,  7njiiJ»iito((«» 
des  praktiscken  V/Ukerreckts  in  Friedensieiten  (1S87) ;  t.  B.  Hauie- 
feuille,  Queipies  piestions  de  droit  international  maritime  A  propos  de 
la  guerre  d'Amirutue  (Leiprig  and  Parisj  1861);  Droits  et  detotrs  des 
lUtions  neutres  (3  vols.,  ^rd  ed,,  Pans,  1868);  Questions  de  droit 
ffUnlMM  international  (Pans,  1868) ;  Histoire  des  ortfines,  des  progris 
et  des  variations  du  droit  maritime  international  (Pans,  1858,  and  ed. 
1869)  1  Heffter,  Das  europdische  Vslkerreckt  der  Gegenwarl  (Berlin, 
1855,  trans,  into  French  by  Bergson,  Le  Droit  ttttematiortal  de 
I'Europe,  4th  ed.,  enlar^xd  and  annotated  by  GelTclcen,  Berlin  and 
Paris,  1883) ;  Amos  E.  Hershey,  The  Intemationai  Law  and  Diplo- 
macy of  the  Russo-Japanese  War  (New  York,  1906);  Hertsfet's 
Commercial  Treaties  (34  vols.,  London,  1840-1907)  j  Sir  Edward 
Hertslet,  Map  of  Europe  by  Treaty,  showing  the  lerrttarial  changes 
since  the  general  Peace  of  1814-18QI  (4  vols.,  London,  187S-1&91}; 
Map  of  Africa  by  Treaty  [1778-180$)  (3  vols..  London,  1896),  Index 
to  Bntish  and  Foreign  State  Papers,  vols.  I  to  63  (1879);  A. 
Pearce  Hi^ns,  The  Hague  Peace  Conferences  and  other  International 
Conferences  conceminf  the  Laws  and  J/iogeio/lVflr  (Cambridge,  1909]; 
Historicus  (Sir  William  Harcourt),  Letters  on  some  Questions  ^ 
InlemaiiomU  Law  (1863);  Albert  E.  Hogan,  Pacific  Blockade  ;  T.  E. 
Holland,  The  Elements  of  Jurisprudence  (London,  1880,  loth  ed.. 
Oxford,  1906),  Studies  in  Intemationai  Law  (Oxford,  1898),  The 
Laws  of  War  on  Land  (Oxford,  i^wS),  Letters  to  The  Times  upon 
War  and  Neutraiity  (1681-1909)  with  some  commentary  (London, 
iQt»),BritiskAdmtralty  Ma*uaioftheLawofPrite{t6m;  G.F.W. 
HolUiThePeace  Conference  at  The  Hague  (NcwVoiK  1900):  Holtzen- 
dorff,  Handbuch  des  Vdlkerrechis  (4  vols.,  Hambu^,  1885-1889);  J. 
HoMck,  On  the  Rise  and  Growth  of  the  Law  of  Nations  from  the 
earliest  Times  to  the  Treaty  of  Utrecht  (London,  1883}:  Huber,  Die 
StaateM'Succession,  vfAkerrtchlliche  und  staatsrechtlicke  Praxis  im  ig. 
Jakrkundert  (LeipiiE,  1898);  International  American  Conference, 
Plan  of  Arbitration  for  t}w  settlement  of  disputes  between  the  American 
RepuNics,    Report    and    Recommendations     (Washii^on,     1890}; 


Intemationai  American  Conference,  lUport  and  Recommend-itions 

concerning  a  Uniform  Code  of  Iniernational  Law  (Washington,  1890); 
Joseph  Irabart  Latour,  La  Mer  Itrritoriale  (Paris,  1889);  Atherley 
Jones,  Commerce  in  War  (London,  1907) ;  Kaltenbom,  Crilik  des 
Vdlkerrechts  (Leipiig,  1847).  Zur  Geschichte  des  Natur-  laid  VUker- 
rechls  (Leipzig,  1848);  L.  Kamarowsky,  Le  Tribunal  iniemational 
(trans,  into  French  by  Serge  de  Westman,  Paris,  1887);  Wilhelm 
Kauimann,  The  Egyptian  Stale  Debt  and  its  Relation  to  Intemationai 
Law  (London,  1892);  Die  Rechtskraft  des  internationolen  Rechtes 
(Stuttgart,  1899)  [  Kennedy,  Influence  of  Christianity  on  International 
Law  (Cambridge,  1856) ;  James  Kent,  Commentary  on  International 
Law  (rev.  with  notes  and  cases  by  J.  T,  Abdy,  and  ed.  rev.,  London, 
1877)1  Kleen,  De  la  conlrebande  de  guerre  (Paris,  1S93),  Lois  et 
usages  de  la  neutralili  (fvols.,  Paris,  1898-1900).  Krigels  historia  ur 
folkrittelig  SynPunkt  (Stockholm,  1906),  Kodificerad  Handbok  i 
Krigels  Lagar  HU  lands  och  till  Sjds  (Stockholm,  1909) ;  Otto  Kraudce, 
Die  Enttvickelung  der  stdndigen  Diplomatie  vom  ijlen  Jakrkundert  bis 
su  den  BeschlOssen  von  1815  urtd  1818  (Leipzig,  1885);  Jean  Lagor- 
gctte,  Le  RSU  de  la  guerre.  Slitde  de  la  socudogie  giiHraie  (Paris, 
1905) ;  Lammasch,  Fortbildung  des  Vdlkerrechts  durck  die  Haager 
Conferen*  (Munich,  1900);  Almft  Latifi,  Egects  of  War  on  Property. 
being  Studies  in  Intemalumoi  Law  and  Policy  (London,  1909); 
Fran;ois  Laurent,  Histoire  du  droit  des  gens  et  des  relations  Inter- 
nationales, continued  at  vol.  iv.  under  title  of  Bludes  de  Vhistoire  de 
I'humaniti  (18  vols.,  Brussels,  1861-1880);  Lavcleye,  Du  respect  de 
la  propriiti  Prioie  en  temps  de  guerre  (Bmsaels,  1875);  T.J.  Lawrence, 
Essays  on  Disputed  Questions  of  Modern  International  Law  (Cam- 
bridge, 1884),  The  Principles  of  International  Law  (London,  1895, 
3rd^.  100a),  Handbook  of  Public  International  Law  (4th  ed.,  London, 
189S),  War  and  Neutrality  in  the  Far  East  (London,  1904);  Emile 
Lef^vre,  Riorganisation  du  consulat  franQais  i  I'dranger  (Paris, 
1883);  Ernest  Lehr,  La  NationaUti  dans  les  principaux  ttats  du 
globe  (Paris,  1909);  Ernest  Lemooon,  ia  Seconde  Confirence  de  la 

gix  (Paris,  1908,  an  exhaustive  volume  in  700  pp.) ;  de  Leval, 
'  la  protection  diplomatique  des  nationaux  i  I'itranger  (Brussels, 
190^) ;  Leone  Levi,  The  Law  of  Nature  and  Nations  as  affected  by 
Divine  Law  (London,  1855),  International  Law,  with  Materials  for 
a  Code  of  International  Law  (London,  1888);  Liszt,  Das  VOlkerreckt 
(1898,  6th  ed.,  1910);  Lorimer,  The  Institutes  of  Ike  Law  of  Nations 
— lis,,  London,   1883);  Lueder,   Der  neuesle   Codificaiionstersuch 


Sir  Henry  S.  Maine,  Intemationai  Law  (London,  1888):  Tereniio 
Mamiani,  Des  trailis  de  181s  et  d'un  nouveau  droit  europien,  traduit 
par  Lionce  Lekmann  (Paris,  186a);  Mancini,  Diritto  intemasionale 
(Naples,  1873);  Manning,  Commentaries  on  the  Law  of  Nations 
(London,  1839,  and  ed.,  by  Sheldon  Amos,  1875);  Mariotti,  Du 
droit  des  gens  en  temps  de  guerre  (Paris,  1863] ;  C.  de  Martens,  Causes 
cHibres  du  droit  des  gens  (Leipzig,  5  vols.,  185S-1861);  G.  F.  de 
Martens,  Recueii  de  trailis  des  puissances^  et  Hals  de  VEiirope  (1^61, 
continued  under  other  editors  down  to  present  time),  Cours  diplo- 
matique, ou  tableau  des  relations  extirieures  des  puissances  de  I'Europe, 
tant  entre  qu'avec  ttats  dans  les  diverses  parties  du  globe  (Berlin,  1801 , 
3  V.  o),  Pricis  du  droit  des  gens  modemes  de  I'Europe.  Augmenit  des 
notes  de  Pinheiro-Ferreira,  avee  bibiiograf/kie  par  C.  Verge  {2  vols., 
Paris,  i864),Lawo/JVaJioni,  trans,  by  W.  Cobbett  (London,  1829); 
F.  de  Martens,  Le  Droit  international  acluet  des  peuPtes  civilisfs, 
trans,  by  L60  (TraiU  de  droit  international)  (3  vols.,  Paris,  1883); 
Edwin  Maxey,  International  Law  (St  Louis,  1909):  A.  Merienhac, 
TraiU  de  droit  public  international,  vol.  i,,  "  Les  Prol^omines,  Le» 
Theories  rfn^rales,"  vol.  ii.,  "Le  Droit  de  la  paix"  (Paris.  1905-1907), 
Train  th&trique  el  pratique  de  I'arbitrage  international  (Paris,  1895) ; 
La  Confirence  intemationai  de  la  paix  (Paris,  1900) ;  Christian  Meurer, 
Die  Haager  Friedenskonferenz  (a  vols.,  1905-1907);  Masa£,  Le  Droit 
commercial  dans  ses  rapports  avec  le  droit  des  gens  (4  vols.,  Paris, 
1844-184S) ;  Mohl,  Eruydopddie  der  Staatswissensckaflen,  Staatsrecht, 
Vdlkerricht  und  PoliUk  (3  vols.,  1860-1869);  John  Bassett  Moore. 
History  and  Digest  of  the  Intemationai  Arbitrations  to  which  the 
United  Slates  has  been  a  Party  (6  vols.,  Washington,  1898,  official), 
"  Asylum  in  Legations  and  Consulates  and  in  Vessels  "  (.Political 
Science  Quarterly,  vol.  vii.,  Nos,  i,  a  and  3,  New  York,  1903);  Digest 
of  Intemationai  Law,  as  embodied  in  diplomatic  discus^ons,  treaties 
and  other  intemationai  agreements,  intemationai  awards,  the 
decisions  of  municipal  courts  and  the  writir^  of  jurists  and  especially 
in  documents  published  and  unpublished  issued  by  presidents  and 
secretaries  of  state  of  the  United  States,  the  opinions  of  the 
Attorneys-General  and  the  decisions  of  courts,  federal  and  state 
(8  vols,,  Washington,  government  printing  office,  1906);  Morin. 
Lois  relatives  A  la  guerre  selon  le  droit  des  gens  modemes.  Droit  public 
et  droit  criminel  des  pays  civilisis  (Paris,  1872);  N™in,  Derecko 
maritimo  internacional  (Madrid.  1873);  Neumann,  Grundriss  des 
heuligen  europaischen  Vdlkerrecktej  (Vienna.  1856,  3rd  ed..  1885, 
trans,  into  French  by  Riedmatten,  Eiiments  du  droit  des  gens  europiens, 
Paris.  1885);  Nippold.  Fortbildung  des  Verfahrens  in  vSlkerrechUichen 
Streiiigkeiien  (1907);  Emest  Nys.  Le  Droit  intemaliortai  (4  vols., 
Brussels  and  Paris.  1904-1906} ;  Le  Droit  de  la  guerre  et  les  prtcurseurs 
d<  GroltiM  (Paris.  i88a):tM  Thioriespolitiques  el  le  droit  intematiotuil 
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it  deretho  inlemacionai  publico  (2  vols.,  1887,  4th  ed.,  1903);  Luigi 
Olivi,  Di  alcunt  odUmt  tendtnte  dd  diriUo  inUmaxionaU  (Venice, 
IQ07);  Onezinio,  Disetirio  sobre  la  hisloria  del  dertcko  inlenuicioiiat 
(Buenos.  Aires,  i8?3);  Oppenheim,  System  des  VdSkerreclUs  (Frank- 
fort, 1845)1  L.  Oppenheim,  Interttational  Law,  vol.  i.  "Peace," 
vol.  ii.  "War  and  Neutrality  "  (London,  1905-1906);  Inlemational 
Incidents  for  Discussion  in  Comersation  Classes  (Cambridge,  1909; 
solutions  are  not  given);  Gerecktiekeit  und  Gesett  (Basel,  1895); 
Ortolan,  Fi^  tnlemaiionaies  et  difiomaUe  de  la  mer  (4th  ed.,  Paris, 
1864);  Paiva,  Elemenios  de  direilo  des  genles  (Coimbra,  1864I; 
Pando,  Blementos  de  derecho  inlemacionai  (Madrid,  1843,  and  ed., 
1851);  PardessuB,  Os.  et  coulumes  de  mer  (Paris,  i847)_;  Parolda, 
Saggio   di  codificatione  del   diritto  inUmaiionale    (Turin,    1851); 


Perez-Gomar,  Curso  de  derecho  de  genles  (Montevideo,  1864-1866); 
Pertille,  Eiementi  di  dirilto  inlemanonaie  net  seculo  XIX.  (Naples 
1877),  TraUato  di  diritto  inlemaiimaU  (1881);  Sir  R.  Phillimore, 
Commenlaries  upvn  IntemaHonal  Late  (4  vols.,  3rd  ed.,  London, 
1879-1889) ;  Coleman  PhilUpson,  Electa}  War  on  Contracts  (London, 
1909),  Studies  in  Intemationai  Law  (London,  1906);  Robert  Pi£de- 
lievre,  Prtcis  de  droit  international  public  (2  vols.,  1891-1895); 
Pierantoni,  Storia  dd  diritto  interruaionaU  net  seculo  XIX.  (Naples, 
1877),  TruUado  di  diritto  inlemaaonaie  (1881-1887);  Sir  F.  T. 
Pigsptt,  Nationaiity,  including  Nalurativilion  and  En^ish  Law  on 
UieHi^k  Seas  ani  beyond  the  Realm  (2  vols-  London,  1907),  Ex- 
lerrilortality.  Law  relating  to  Consular  Jurisdiction  and  to  Residence 
in  Oriental  Countries  (Hongkong  and  London,  1907) ;  Pillet. 
Reckerches  svr  ies  droits  fondamentatix  des  Hats  dans  I'ordre  des 
rapports  intemationaux  (Paris,  1899);  Pinheiro-Ferreira,  Droit 
pmic  interne  et  externe  (Paris,  1830);  Sir  Frederick  Pollock,  "  The 


Monroe  Doctrine  "  {Nineteenth  Century,  igoz);  Poison,  Principles  of 
the  Law  of  Nations  (London,  1848)-  J.  N.  Pomeroy,  Intern--'^'-'-' 
Law  in  Time  of  Peace,  ed.  by  Theo.  D.  Wooisey  (New  York, 


Pradier-Fod^re,  La  Qiiestion  de  l' Alabama  et  le  droit  des  gens  (Paris, 
1873),  Trailt  de  droit  international  public  europten  el  o*niricain 
(7  vols.,  Paris,  1S85-1&97};  Quaritsch,  Compendium  der  earopAiscken 
VBlkerrechts  (Berlin,  1873);  Carman  F.  Randolph,  The  Late  and 
Policy  of  Annexation  withspecial  reference  to  the  Philippines  together 
■mtk  Observations  on  the  Status  of  Cuba  (London,  New  York  and 
" "  lies  on  the  ForeiBn  " 


Bombay,  1901),  "  Notes  on  the  t'oreien  Policy  of  the  United  States 
suKgested  by  the  War  with  Spain  "  (New  York,  1898,  pamphlet) , 
WTf.  Reddaway,  Tht  Monroe  Doctrine  (Cambridge,  i8q8);  Reddie, 
Inquiries  in  International  Law  (London,  1842);  Maritime  Inter- 
national Law  (Edinburgh,  1844-1845) ;  Emll  Rfich,  Foundations 
of  Modem  Europe  (London,  1904^;  Renault,  Introduction  i  VUude 
au  droit  international  '"     ■       -  «■       . 
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des  gens  (3  vols.,  Paris,  1896);  SaaUeld,  Grundriss  eines  Systems 
europdiscken  VMherrechts  (Gdttinsen,  1809) ;  C.  Salomon,  L'Oecupa- 
tion  des  lerritoires  sans  tnattre,  ttude  de  droit  international  (Paris, 
iHAol :  Sanchez,  Eiementos  de  derecho  inlernacianal  publico  (Madrid, 
Eugene  Schuyler,  American  Diplomacy  ana  Furthirance  of 
^"  "  *  1886);  Xaraes  Brown  Sc<-  " 
190a), 


al  (Paris,  1879};  Riquelme,  Elementos  de  derecho 
il  (Madrid,  1S4Q);  A.  Rivier,  Principes  du  droit 
aris,  1896);  Saafleld,  Grundriss  eines  Systems  des 


Commerce  (New  Yorl 


i6);  James  Brown 
.     ^   3),Ther 
and  ipo7  (3  vols.,  Baltimore,  1909) 


Law  (Boston,'  1903),'  The  Hague  Peace  Conference  of  iSgg 
i  igoj  (3  vols.,  Baltimore,  1909);  R.  F.  Seijas,  £J  Derecho  inter- 
•.i0«ai_  hispana-americano,   publico   y  prisado   (5   vols.,   Caracas, 


F.  Seijas,  El  Derecho  ii 
Prisado  (5  vols.,  Cars 
1884) ;  Senior,  iom  of  Nations,  Sfc.  (London,  l86g) ;  Sheldon  Amos, 
Lectures  on  International  Law  (London,  1874);  Sinra,  Lecciones  de 
derecho  maritime  intemaeional  (Mexico,  1854);  F.  E.  Smith,  Inter- 
national Law  {London,  1900,  "  Temple  Primers  "  eeriei),  Inlernaticnal 
Law  as  interpreted  durint  the  Russo-Japanese  War  (in  collaboration 
with  N.  W.  Sibley;  London,  and  ed.,  1907):  Stephen,  International 
Ltm)  and  International  Relations  (London,  1884);  Ellery  C.  Stowell. 
Consular  Cases  and  Opinions  from  the  Decisions  of  the  English  and 
American  Courts  and  Uie  Opinions  of  the  i4(fom«yi-G*>iCT-ai  (Washing- 
ton, D.C.,  1909);  Sakuy4  Takahashi,  Cases  on  International  Low 
during  the  China- Japanese  War  (Cambridge,  1900), /ntemaWonai  Lavi 
applied  to  the  RussO'Japanese  War  with  the  Decisions  of  the  Japanese 
Priu  Courts  (London,  1008);  H,  L.Strisf)wer,  "Die  Donaufrage 'Zett- 


Tetens,  Droits  riciProques  des  puissances  belligirontes  et  des  puissances 
neutres  sur  mer.  Principes  du  droit  de  guerre  en  giniral  (Copenhagen, 
1805);  TJtot,  Riperlcrire  des  traitis  de  paix,  de  commerce,  d'ailiance, 
Sfc,  eonoenlioTts  el  autres  acles  conclus  entre  toutes  Us  puissances 
du  globe  principalemenl  depuis  la  paix  de  Westpkalie  Jusqu'  i  nos 
jours  (Partie  chronologique,  1866,  partie  alphab^tique,  1873, 
supplement,  1805);  Alberto  Torres,  Vers  la  paix.  Eludes  sur 
VitabUssement  de  la  paix  ginirale  et  sur  I' organisation  de  I'ordre 
international  (Rio  de  Janeiro,  1909);  Heinrich  Triepel,  Vdtkerrecht 
und  Landesrecht  (Leipzig,  1&99);  Sir  Travers  Twiss,  The  Law  of 
Nations  considered  as  Independent  Communities  (2  vols.,  znd  ed., 
London,    1875-1893);   von    UUmann,    VSikerrecht    (1895;   2nd   ed. 

rB) ;  Verraes,  Les  Lois  de  la  euerre  et  la  neutralili  (Brussels,  1906) ; 
A.  Walker,  The  Science  of  International  Law  (London,  1893), 
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IHTERNATIOHAL  LAW  (PRIVATE).  There  is  in  every 
territory  the  law  of  the  land,  or  teiritorial  law,  by  which  the 
courts  decide  all  cases  that  include  no  drcumatances  connected 
with  any  foreign  territory.  Often,  however,  such  a  circumstance 
suggests  the  question  whether  justice  does  not  require  that  the 
law  of  some  other  territory  shall  be  applied.  Tlius  the  Gretna 
Greer  marriages,  by  which  English  minora  escaped  the  necessity 
of  banns  or  the  consent  of  parents  or  guardians,  suggested  the 
question,  which  was  answered  in  the  affirmative,  whether  even 
in  England  their  validity  ought  not  to  be  tried  by  the  law  of 
Scotland,  where  they  were  celebrated.  Often,  again,  the  question 
is  suggested  whether  justice  does  not  require  that  the  courts 
of  law  should  allow  some  effect  to  foreign  legal  proceedings, 
such  as  a  judgment  obtained  or  litigation  pending  abroad. 
Such  questions  as  these  are  answered  by  private  international 
law,  which,  since  both  laws  and  legal  proceedings  are  emanations 
of  public  authority,  may  be  defined  as  the  department  of  legal 
science  which  is  concerned  with  the  eSect  to  be  given  in  the 
courts  of  law  of  any  territory  to  the  public  authority  of  another 
territory.  The  extradition  of  criminals  is  also  an  effect  given 
to  foreign  public  authority,  but  rather  by  the  government  which 
surrenders  the  criminal  (see  Extradition)  than  by  the  courts 
of  law,  whose  only  ftmction  is  to  check  the  surrender  so  far  as 
the  domestic  legislation  allows  them  to  do  so.  If  private  inter- 
national law  were  defined  as  the  eSect  to  be  given  by  any  mode 
in  one  territory  to  the  public  authority  of  another,  extradition 
would  be  included  in  it,  as  is  often  done;  but  since  the  principles 
governing  extradition  have  little  to  do  with  those  applicable 
to  the  other  cases,  it  seems  best  to  treat  it  as  a  separate  depart- 
ment of  law,  as  is  generally  done  in  England. 

Comity  of  Nations. — In  the  17th  century  the  Dutch  jurists 
Paul  and  John  Voet  and  Huber  brought  forward  a  view  which 
has  since  been  largely  adopted  in  England  and  the  United 
States,  namely,  that  the  effect  given  by  courts  of  law  to  foreign 
public  authority  is  only  due  to  the  comity  of  nations,  but  for 
which  every  possible  question  before  them  would  have  to  be 
decided  by  the  law  of  the  land.  Comity,  in  that  phrase,  may 
only  be  intended  to  express  the  truth  that  foreign  pubL'c  authority 
has  no  inherent  effect,  without  denying  that  the  eflect  which 
domestic  public  authority  allows  to  it  is  dictated  by  justice. 
But  the  limitations  implied  in  the  popular  meaning  of  comity  have 
sometimes  been  made  the  ground  for  deciding  questions  of 
private  international  Jaw  in  the  manner  supposed  to  be  most 
for  the  interest  of  litigants  belonging  to  the  territory;  the 
phrase  is  consequently  reprobated  by  most  European  continental 
writers,  and  had  better  be  dropped.  The  justice  on  which 
private  international  law  is  founded  acknowledges  no  interest 
but  the  general  one  of  intercourse  between  persons  sharing  a 
common  civilization  in  di0erent  cotintries.  This  interest,  as 
manifesting  itself  in  the  domain  of  law,  it  seeks  to  satisfy,  and 
it  is  therefore  a  true  legal  justice,  rightly  classed  under  law,  droit, 
recht,  diritto,  derecho  and  other  corresponding  terms. 

Of  the  two  words  which,  together  with  law,  make  up  the  title 
of  our  subject,  private  is  justified  by  the  fact  that  its  application 
b  between  litigants  in  courts  of  law,  and  not  between  governments 
except  so  far  as  they  may  be  such  litigants.  Inlernalionat 
(although  ittlerterritorial  would  be  better)  is  justified  by  the 
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facts  that  public  authority,  which  may  be  internationally  foreign, 
has  to  be  considered,  and  that  governments  display  a  great 
interest  in  the  question  by  concluding  treaties  about  it,  and 
occasionally  even  by  suspending  diplomatic  relations  when  a 
court  of  one  country  has  applied  to  the  subjects  of  anothei  a 
rule  which  the  government  of  the  latter  deems  unjust.  But 
those  who  think  that  the  primary  division  of  law  should  be  into 
public  and  private,  and  not  into  intemaUonal  (or  intertemtoiial) 
and  territorial,  object  to  the  order  in  which  the  three  words  of 
the  name  are  usually  placed,  and  call  the  subject  "  international 
private  Jaw." 

Conflict  of  Laws. — This  is  another  name  lor  our  subject, 
and  indeed  an  older  one  than  "  private  international  law," 
besides  being  still  much  used.  But  although  laws  may  difFer, 
they  cannot  properly  be  said  to  conflict,  unless  each  can 
lay  a  just  claim  to  application  in  the  same  circumstances. 
Now  this  does  not  happen.  The  justice  which  points  out  that  in 
certain  cases  effect  ought  to  be  given  in  one  territory  to  the 
laws  or  legal  proceedings  of  another  really  traces  the  limits 
of  laws  and  legal  proceedings  in  space;  and  the  tracing  of  limits 
is  rather  the  prevention  of  conflict  than  its  solution.  Savigny 
has  well  pointed  out  that  our  subject  is  analogous  to  the  deter- 
mination of  the  limits  of  laws  in  time,  which  has  to  be  made 
when  the  just  application  of  a  new  enactment  is  to  be  distin- 
guished from  the  ex  post  facto  application  which  cannot  justly  be 
allowed  it.  The  truth  which  is  aimed  at  in  the  phrase  "  conflict 
of  laws  "  is  that  the  main  problem  of  our  subject  is  the  selection 
of  a  law  for  each  given  case;  but  different  laws  are  candidates 
for  selection,  not  from  anything  in  them  as  laws,  but  from 
difEering  opinions  about  the  justice  of  the  case.  From  this 
selection,  again,  will  be  seen  the  contrast  between  private  inter- 
national law  and  attempts  at  the  assimilation  of  the  laws  of 
different  countries.  To  a  great  extent  such  assimiktion  is  desir- 
able, especially  in  mercantile  law,  but  it  must  always  be  limited  by 
different  views  of  social  order  and  diSerences  in  national  habits 
of  thought  and  action.  So  far  as  it  is  realized,  private  inter- 
national taw  comes  to  an  end  with  the  occasion  for  selection. 

Territory. — This  word,  as  entering  into  the  definition  of 
private  international  law,  does  not  imply  a  separate  state, 
whether  sovereign  or  semi-sovereign;  it  includes  every  geo- 
graphical area  having  a  separate  legal  system,  England  and  Scot- 
land, as  well  as  France  or  Germany.  The  case  of  the  Gretna  Green 
marriages  illustrates  the  necessity  of  rules  of  private  international 
law  between  all  such,  as  well  as  between  areas  internationally 
foreign  to  one  another;  and  indeed  the  rules  are  so  applied, 
and  in  the  language  of  our  subject,  the  area  of  every  separate 
legal  system  is  foreign  to  every  other  such  area.  Only  where  a 
rule  contemplates  a  person  as  attached  more  or  less  permanentiy 
to  a  particular  territory,  the  tie  which  so  attaches  him  to  it  may 
be  either  nationality  or  domicile  if  the  territory  is  a  separate 
state,  as  France;  but  it  can  only  be  domicile  if  the  territory  is 
combined  with  others  in  one  state.  Nothing  but  domicile  can 
distinguish  British  subjects  as  belonging  to  England,  Scotland 
or  Jamaica,  or  citizens  of  the  United  States  as  belonging  to 
New  York  or  Peimsylvania. 

Legal  rules  must  have  relation  to  the  physical  and  mental 
characters,  and  the  consequent  habits  of  action,  of  the  populations 
for  which  they  are  intended;  they  would  not  satisfy  legal  justice 
if  they  endangered  social  order  as  understood  and  desired  by 
those  populations,  or  if  they  failed  to  give  due  effect  to  the 
expectations  of  parties.  This  must  be  true  for  the  rules  of 
private  intemation^  law  as  well  as  for  those  of  any  territorial 
law,  and  it  leads  us  to  ask  whether  the  differences  which  preclude 
the  universal  identity  of  the  latter  must  not  also  preclude  the 
existence  of  the  former.  The  answer  is:  (i)  That  where  circum- 
stances connected  with  different  territories  are  concerned,  wise 
rules  for  the  selection  of  a  law  will  generally  give  better  efiect 
to  the  expectations  of  the  parties  than  an  exclusive  adherence 
to  the  territorial  law  of  the  court;  (2}  That  the  circumstances 
in  which  a  foreign  law  is  held  to  apply  are  exceptional  as  compared 
with  those  in  which  the  domestic  law  applies,  and  naturally 
occur  of  tenest  among  the  persons  and  in  the  affairs  having  most 


of  a  cosmopolitan  character,  so  that  the  moral  shock  of  applying 
to  them  a  law  founded  on  a  foreign  social  order  is  greatly  attenu- 
ated; (3)  That  throughout  Christendom  (to  which  Japan  has 
DOW  been  added  for  legal  purposes)  there  does  exist,  though 
not  an  identity,  yet  a  considerable  similarity  in  views  of  social 
order  and  prevalent  habits  of  thought  and  action.  Within  the 
same  geographical  limits  there  also  exists  another  requisite  for 
the  working  of  a  system  cd  private  international  law,  namdy,  a 
mutual  confidence  between  countries  in  the  enlightermient  and 
purity  of  their  respective  judicatures,  to  whose  proceedings  the 
respect  enjoined  by  the  rules  of  our  subject  is  to  be  mutually 

Even  within  the  geographical  limits  just  mentioned  there  are 
certain  differences  on  points  of  social  order,  especially  on  marriage 
or  divorce,  which  have  hitherto  prevented  a  complete  agreement 
being  attained  in  the  rules  of  private  international  law.  But  no 
attempt  has  ever  been  made  to  establish  any  system  of  the  kind 
as  between  Christian  communities  and  Mahommedan  or  other 
polygamous  ones,  or  between  countries  enjoying  a  Christian 
standard  of  civilizaUon  and  those,  of  which  China  may  be  taken 
as  an  example,  which,  whether  polygamous  or  not,  do  not  inspire 
the  necessary  confidence  in  their  judicatures.  In  Turkey  and 
other  Eastern  countries  (in  which  designation  Japan  is  no  longer 
included  for  purposes  of  law)  Christians  are  placed  by  treaty 
under  the  jurisdiction  in  civil  matters  of  their  respective  consuls. 
When  in  the  courts  of  Christian  countries  Eastern  persons 
or  circumstances  connected  with  Eastern  laws  have  to  be  dealt 
with,  the  peculiar  institutions  of  those  countries  are  not  enforced; 
and  while  in  other  respects  the  judges  may  be  assisted  by  some 
of  the  rules  of  private  international  law,  especially  such  as  have 
for  thdr  object  to  cany  into  effect  the  reasonable  intentions  of 
parties,  yet  those  rules  are  not  applied  as  parts  of  an  authoritative 

Rules  for  the  selection  of  the  territorial  law  to  be  applied  in 
the  different  classes  of  cases,  or  for  the  recognition  of  foreign 
legal  proceedings,  have  sometimes  been  made  the  subject  of 
international  treaties,  and  have  often  been  enacted  by  territorial 
legislatures.  England  possesses  a  few  such  enactments,  as  in  the 
Bills  of  Exchange  Act  1883,  and  many  other  countries  possess 
them  to  a  much  larger  extent  in  their  codes.  Where  such  enaa- 
ments  exist,  or  where  treaty  stipulations  have  been  entered  into, 
and  the  territorial  law  makes  such  stipulations  binding  on  the 
judges,  the  courts  of  law  must  obey  and  apply  them  as  they 
must  obey  and  apply  any  other  part  of  the  law  of  the  land.  If, 
as  in  England,  judicial  precedents  are  held  to  be  binding, 
so  that  the  law  of  the  land  consists  in  part  of  judge-made  law, 
a  similai  result  is  produced;  an  En^ish  court  must  follow 
English  precedents  on  the  application  of  foreign  law  or  the 
refusal  to  apply  it,  to  the  same  extent  to  which  it  would  be  bound 
to  follow  them  on  any  other  point.  So  far  as  our  matter  remains 
open  for  a  judge,  he  has,  to  assist  him  towards  a  just  decision, 
the  treaties,  written  laws  and  judicial  precedents  of  other 
countries  as  examples,  and  a  vast  literature  which  has  grown 
up  in  all  Christian  countries.  That  this  apparatus  is  far  from 
having  furnished  concordant  results  is  due,  not  only  to  the 
divergences  on  points  of  social  order  referred  to,  but  also  to  the 
different  bases  of  the  legal  systems  with  which  the  respective 
governments  and  writers  have  been  familiar.  The  legal  systems 
of  different  countries  have  been  founded  on  Roman  law,  feudal 
law,  English  common  law  and  still  other  bases.  The  arguments 
of  lawyers  are  affected  by  the  prepossessions  thence  arising,  and 
they  have  consequentiy  failed  to  arrive  by  their  unaided  efforts 
at  so  much  agreement  on  the  rules  of  private  international  law 
as  would  have  been  compatible  with  the  conditions  and  modes 
of  life  and  action  surrounding  them.  But  the  general  accept- 
ance of  a  complete  body  of  rules  on  private  international 
law  is  a  goal  which  for  other  countries  than  England  is  well 
within  sight  by  the  road  of  international  treaties  concluded 
under  the  joint  direction  of  professional  and  nonprofessional 

The  most  remarkable  steps  taken  in  or  towards  the  conclusion 
of  such  treaties  are  those  initiated,  to  its  high  credit,  by  the 
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government  of  the  Netherlands.  Tbat  government  first  moved 
in  the  matter  in  1874,  and  has  succeeded  in  assembling  at  the 
Hague  the  official  representatives  of  nearly  all  European  powers 
in  conferences  held  in  1893,  1894,  1900  and  1904.  At  these 
conferences  rules  on  many  branches  of  private  intemat'onal  law 
were  agreed  on  for  submission  to  the  respective  governments, 
which  has  led  to  conventions,  one  of  the  14th  of  November  1896, 
three  of  the  12th  of  June  1902,  and  four  of  the  19th  of  July  1905, 
regulating  the  selection  of  the  laws  for  determining  the  validity 
of  marriage  and  of  contracts  made  on  the  occasion  of  marriage, 
their  effects  on  property  and  on  the  status  of  the  wife  and 
children,  divorce  and  judicial  separation,  the  guardianship  of 
minors  and  of  interdicted  persons,  the  validity  of  testamentary 
dispositions  and  the  rules  of  intestate  succession,  and  many  points 
of  judicial  procedure.  These  conventions  may  be  found  at  length 
in  the  Revue  de  droit  itUemational  et  de  Ugislation  compafte, 
t.  28,  pp.  574-579;  2'  s£rie,  t.  4,  pp.  485-500;  and  2*  a^rie,  t.  7, 
pp.  646-678.  A  draft  relating  to  bankruptcy  was  also  prepared 
at  the  conference  of  1904,  but  was  intended  to  serve,  not  as  a 
general  convention,  but  as  the  base  of  separate  conventions  to 
be  concluded  between  particular  states.  The  extent  to  which 
the  continent  has  become  united  with  regard  to  private  inter- 
national law  appears  from  the  fact  that  France,  Germany,  Italy, 
the  Netherlands,  Portugal,  Rumania  and  Sweden  are  parties 
to  all  the  conventions — that  Luxembiu-g,  Russia  and  Spain  arc 
parties  to  those  relating  to  judicial  procedure — and  that  all  the 
ten  except  Russia,  but  with  the  addirion  of  Austria,  Belgium 
and  Switzerland,  are  parties  to  those  on  the  validity  of  marriage, 
divorce  and  judicial  separation,  and  the  guardianship  of  minors;- 
nhile  all  remain  open  to  adhesion  by  other  powers.  It  is  much 
to  be  regretted  that  the  British  government  has  declined  all 
invitations  to  take  part  in  this  great  international  work.  The 
fact  must  in  part  be  ascribed  to  the  hindrance  which  the  difier- 
ence  between  the  English  common  law  and  the  Roman  law 
places,  even  for  lawyers,  in  the  way  of  joint  action  with  the  con- 
tinent, and  in  part  to  the  necessity  that  the  rules  laid  down  in 
any  convention  should  be  enacted  for  the  United  Kingdom  by 
parliament,  the  leaders  of  which  belonging  to  either  party  take 
no  interest  in  any  such  matters. 

Next  in  importance  among  combined  ofGcial  efforts  should  be 
mentioned  the  congress  of  seven  South  American  states  at  Monte- 
video in  1888-1889,  which  on  many  branches  of  private  inter- 
national law  drew  up  rules  intended  for  adoption  by  treaty  on 
that  continent. 

Natioimiily:  DomicUe. — Coming  now  to  the  particular  rules 
of  private  international  law  which  are  received  in  England,  or 
have  been  most  widely  received  elsewhere,  the  most  obvious 
cases  which  present  themselves  for  admitting  foreign  circum- 
stances to  influence  the  decision  of  a  judge  are  those  in  which 
rights  are  so  connected  with  the  person  of  an  individual  that  the 
justice  of  deciding  on  them  by  a  law  having  relation  to  his  person 
speaks  almost  for  itself.  Hence  arises  the  notion  of  a  personal 
law,  which  must  be  that  either  of  the  person's  political  nation- 
ality or  of  his  domicile,  these  being  the  only  circumstances  that 
for  the  time  being  are  fixed  for  the  individual,  irrespiectively  of 
the  spot  where  he  may  happen  to  be,  and  of  the  transaction  in 
which  he  may  happen  to  engage.  We  have  seen  in  the  article 
on  JiovxCiLB,  what  is  the  legal  meaning  of  tbat  term,  how  its 
existence  is  ascertained,  that  in  and  long  after  the  middle  ages 
it  was  the  usual  criterion  of  the  personal  law,  and  that  in  modern 
times  political  nationality  has  largely  replaced  it  as  such  criterion 
on  the  continent  of  Europe.  Thus  as  well  by  the  conventions 
mentioned  as  by  the  codes  of  many  states — France,  Italy  and 
Germany  among  the  number — the  capacity  and  status  of  persons 
is  now  governed  by  the  law  of  their  political  nationality.  In 
Latin  America  the  criterion  of  the  personal  law  is  still  generally 
held  to  be  domicile,  which  is  among  the  reasons  why  the  South 
American  states  prefer  to  pursue  the  codification  of  private 
international  law  independently  of  European  conferences  and 
conventions. 

The  English  courts  were  slow  to  recognize  a  personal  law  at 
all  and  as  late  as  Lord  Eldon's  time  they  held  that  the  com- 


petency of  a  person  to  contract  depended  on  the  law  of  the  place 
where  the  contract  was  made.  Their  decisions  have  since  come 
into  line  with  the  continental  decisions  so  far  as  to  make  capacity 
and  status  depend  on  a  personal  law,  but  not  so  for  as  to  make 
nationality  its  criterion.  Hence  in  England,  and  in  a  minority 
of  European  continental  countries,  of  which  Denmark  is  an 
example,  the  capacity  of  a  party  to  enter  into  a  contract,  whether 
it  be  disputed  on  the  ground  of  his  age,  or,  in  the  case  of  the 
contract  of  marriage,  on  the  ground  of  his  consanguinity  or 
affinity  with  the  other  party,  will  be  decided  by  the  law  of  his 
domicile.  Guardians,  curators  and  committees  of  foreign  minors 
or  lunatics,  deriving  their  authority  from  the  law  or  jurisdiction 
of  the  latter's  domicile  or  nationality,  can  sue  and  give  receipts 
for  their  personal  property.  A  court  will  not  decree  the  divorce 
of  persons  not  domiciled  within  its  jurisdiction,  and  it  will 
recognize  foreign  divorces  if,  and  only  if,  they  have  been  decreed 
by  a  jurisdiction  to  which  the  parties  were  subject  by  domicile 
or  nationality.  And  the  legitimation  of  a  child  by  the  subsequent 
marriage  of  its  parents  will  be  held  to  depend  on  the  law  of  its 
father's  domicile  or  nationality.  But  the  reference  to  the  place 
of  contract,  carried  to  North  America  with  the  rest  of  the  English 
jurisprudence  of  that  date,  still  maintains  in  the  courts  of  the 
United  States  a  struggle  with  the  doctrine  of  personal  law  as 
governing  capacity  and  status. 

Here  must  be  noticed  a  difficulty  which  arises  about  the 
apphcarion  of  any  foreign  law  to  the  capacity  for  contracting. 
It  will  be  understood  by  the  German  provision  intended  to  meet 
it,  namely,  that  "  if  a  foreigner  enters  in  Germany  into  a  trans- 
action for  which  he  is  incapable  or  has  only  a  restricted  capacity, 
he  is  to  be  treated  for  that  transaction  as  being  so  far  capable 
as  he  would  be  by  the  German  legislation.  This,  however, 
does  not  apply  to  transactions  with  regard  to  rights  of  family 
or  of  succession,  01  to  those  disposing  of  foreign  immovable 
property  "  (Ait.  7  of  the  statute  enacting  the  code),  In  a  spirit 
similar  to  that  which  dictated  the  German  enactment,  the  French 
courts  have  not  generally  allowed  a  Frenchman  to  suffer  from 
the  incapacity,  by  his  personal  law,  of  a  foreigner  who  contracts 
in  France,  when  the  foreigner  would  have  been  capable  by  French 
law,  and  the  Frenchman  was  in  good  faith  and  without  great 
imprudence  ignorant  of  hb  incapacity.  Lately  a  disposition 
has  been  shown  to  limit  this  protection  of  nationals  to  the  case 
in  which  the  foreigner  has  been  guilty  of  fraud.  English  courts 
usually  hold  themselves  to  be  more  stringently  bound  by  rules, 
whether  those  enacted  by  parliament  or  those  adopted  for 
themselves;  and  if  they  ^ould  continue  to  profess  the  doctrine 
that  capacity  depends  on  the  law  of  the  domicile,  it  is  not  prob- 
able that  tiiey  will  deem  themselves  entitled  to  moke  exceptions 
for  the  protection  of  persons  contracting  in  England  with 
foreigners  not  enjoying  such  capacity.  The  point  furnishes  an 
illustration  of  the  fact  that  to  deal  satisfactorily  with  so  complex 
a  subject  as  private  international  taw  requires  the  assistance  of 
the  legislature,  which  again  cannot  be  given  with  full  utility 
unless  uniform  provisions,  to  be  enacted  in  differint  countries, 
are  settled  by  intemattonal  convention. 

Another  ground  for  the  application  of  a  personal  law  is 
furnished  by  the  cases  in  which  masses  of  property  and  rights 
have  to  be  dealt  with  collectively,  by  reason  of  their  being 
grouped  around  persons.  The  principal  instances  of  that  kind 
are  when  it  is  necessary  to  determine  the  validity  and  operation 
of  a  marriage  settlement  or  contract,  or  the  efiect  of  marriage 
on  the  property  of  the  husband  and  wife  in  the  absence  of  any 
express  settlement  or  contract,  and  when  property  passes  on 
death,  either  by  a  will  or  by  intestate  succession. 

These  matters,  at  leoat  when  the  property  concerned  is  movable, 
are  geneially  referred  to  the  personal  law  c^  the  husband  at  the 
time  of  the  marriage,  or  to  that  of  the  deceased  respectively;  but 
about  them,  be^des  the  question  between  domicile  and  nationality, 
there  arises  the  question  whether  immovable  property  is  to  be 
included  in  the  mass  governed  by  the  personal  law,  or  la  to  follow 
the  territorial  law  of  its  own  situation  (Jex  sUtis).  Here  w 
the  distinction  between  r«iij  and  ^lonoi  statutes  which  aroi 
middle  ages,  when  the  local  legislation  of  the  free  cities  « 
trasted,  under  the  name  of  statutes,  with  the  general  Roman  law. 
That  distinction  did  not  beai   ''  '  *"   " 
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in  the  i6th  century,  under  d'Argentr^,  it  acquired  its  most  developed 
form,  absorbing  all  laws  into  one  or  other  of  the  two  classes,  and 
giving  a  vast  extension  to  the  real  class,  (or  which  was  claimed 
exclusive  application  to  immovables  situate  in  the  territory  of  the 
law.  In  accordance  with  this  system,  the  highly  feudal  character 
of  which  was  very  sympathetic  to  English  jurisprudence,  English 

Kactice  has  refused  to  include  English  immovables  in  the  mass  to 
dealt  with  as  a  unit  on  marriage  or  death.  But  it  refers  the 
validity  and  operation  of  a  marnage  settlement,  at  least  as  to 
movables,  and  the  effect  of  marriage,  in  the  absence  of  express 
contract,  on  the  movable  property  of  the  husband  and  wife,  to  the 
law  of  the  husband's  domicile  at  tne  time  of  the  marriage,  called  the 
matrimonial  domicile.  And  with  regard  to  the  succession  to  mov- 
ables on  death,  it  adopts  the  principle  of  massing  them  irrespectively 
of  their  situation,  so  far  as  is  permitted  by  the  peculiar  system  under 
which  the  property  in  movables  situate  in  England  does  not  pass 
directly  to  the  legatees  or  next  of  Idn,  but  to  the  executors  or 
administrators,  who  are  charged  with  the  duty  of  paying  the  debts 
of  the  deceased  and  distributing  the  beneficial  surplus.  The  validity 
of  a  will  of  movables,  otherwise  than  in  respect  of  form  (about  which 
more  hereafter),  and  the  rights,  whether  under  a  will  or  under  an 
intestacy,  in  the  beneficial  surplus  arising  from  them,  are  determined 
in  England  by  the  law  of  the  testator's  last  domicile.  On  the  points 
glanc^  at  in  this  paragraph  the  decisions  in  the  United  atates 
generally  agree  with  those  in  England,  only  allowing  the  pecuniary 
relations  of  a  married  couple,  in  the  absence  of  express  contract,  to 
be  varied  by  a  change  of  domicile,  notwithstanding  that  such  change 
is  in  the  husband's  exclusive  power,  instead  oi  maintaining  them  as 
fixed  by  the  matrimonial  domicile.     On  the  continent  of  Europe 

Krtisans  of  a  variation  after  the  marriage  are  scarcely  to  be  found; 
t  as  between  the  nationality  and  the  domicile  of  tne  husband  or 
of  the  deceased,  and  on  the  question  whether  the  mass  to  be  governed 
either  by  nationality  or  domicile,  on  marriage  or  on  death,  includes 
immovable  situate  under  a  different  law,  the  division  of  opinion, 
legislation  and  practice  is  considerable  and  intricate. 

Lex  situs,  lex  loci  actus,  lex  Icci  cotttractus,  lex  fori. — The  law 
of  the  territory  in  which  they  are  situate  {lex  situs)  is  generally 
applied  to  the  property  in  paitictilai  things,  whether  movable 
or  immovable,  so  far  as  they  are  not  included  in  any  mass  grouped 
round  a  person;  in  England,  therefore,  always  to  immovables. 
In  drawing  up  documents  and  conducting  ceremonies  public 
functionaries  must  necessarily  follow  the  law  from  which  they 
derive  theu:  authority,  wherefore  the  law  of  the  place  where  any 
public  document  b  entered  into,  or  any  pubUc  ceremony  per- 
formed {lex loci  actus),  is  the  only  one  that  can  be  followed  in  its 
external  form.  This  "niTim  appUes  to  the  forms  of  notarial 
acts,  and  to  that  of  marriage  celebrated  with  the  official  con- 
currence of  clergymen,  registrars  and  so  forth.  And  since 
documents  and  ceremonies  entered  into  without  official  con- 
are  rarer  on  the  continent  of  Europe  than  in  England, 
itableness  of  the  form  of  the  lex  actus,  when  such  con- 
is  had,  has  generally  led  to  that  form  being  also  held 
sufficient  whenever  the  aSair  comes  to  be  inquired  into  later. 
Nor  in  England  has  the  sufficiency  of  the  form  of  the  lex  loci  actus 
for  the  celebration  of  marriage  ever  been  doubted,  but  a  will 
made  by  a  notarial  act  in  accordance  with  that  law  was  not 
admitted.  Disregarding  the  distinction  between  external  form 
and  internal  validity  and  operation,  a  will  of  English  land  could 
not  take  effect  unless  made  in  English  form  (that  is,  since  the 
Wills  Act  of  1837,  with  two  witnesses),  and  a  will  of  personal 
estate  could  not  be  admitted  In  England  to  probate  unless  made 
in  the  form  of  the  law  of  the  testator's  last  domicile.  But  now, 
by  Lord  Kingsdown's  Act,  passed  in  1861,  there  are  given  for 
wills  of  personal  property  made  by  British  subjects,  besides  the 
form  of  their  last  domicile,  three  altentative  forms,  namely,  the 
form  of  the  place  of  making  the  will,  that  of  the  testator's  domicile 
at  the  time  when  it  was  made,  and  that  of  the  part  of  the  British 
dominions  where  he  had  his  domicile  of  origin — only  the  first 
of  the  three,  however,  being  offered  when  the  will  is  made  in 
the  United  Kingdom)  and  no  will  is  to  be  revoked  or  invalidated 
by  a  change  of  the  testator's  domicile  after  making  it. 

The  law  of  the  place  df'<!onTract-  lex  loci  contractu!,  is  distinguished 
into  that  of  the  place  where  the  contract  la  entered  into,  lex  led 
contractus  celebraH,  and  that  of  the  place  where  it  is  to  be  per- 
formed, which,  from  the  particular  case  in  which  the  performance 
consists  only  in  a  payment,  is  called  lex  led  solutionis.  "To  the  first 
of  these  is  ^nerally  referred  the  formal  validity  of  a  contract,  so  far 
as  entered  into  without  the  intervention  of  a  functionary,  and 
therefore  not  covered  by  the  principle  of  the  lex  lociactus,  and  so  far 
also  as  the  performance  is  not  tied  to  any  particular  place.    For 


eTcample,  the  form  for  contracting  marriage,  whether  with  official 

intervention  as  in  England,  or  by  private  and  even  oral  contract  as 
in  Scotland,  depends,  both  as  to  necessity  and  as  to  sufficiency,  on 
the  law  of  the  place  of  contractli^  it.  But  as  to  the  internal  vaUdity, 
interpretation  and  operation  of  a  contract,  there  has  been  and  stdl 
remains  much  difference  of  opinion  between  the  laws  of  the  place  of 
contracting  and  of  that  of  stipulated  performance;  the  former  being 
supported,  among  other  grounds,  on  some  texts  of  Roman  law  which 
Savigny  has  shown  to  have  been  misunderstood,  while  the  latter 
agrees  much  oftener  with  the  intention  of  the  parties.  The  English 
decisions  do  not  adhere  closely  to  either  of  those  laws,  but  while 
repeating  much  of  the  traditional  language  about  the  lex  loci  con- 
tractus, tliey  aim  at  doing  substantial  lusticc  by  referring  a  contract 
to  that  place  with  which  its  matter  has  the  closest  connexion,  or 
which  the  intention  of  the  parties  points  out. 

In  matters  of  legal  procedure  every  court  follows  its  own  practice 
excluMvely  {lex  fori),  as,  for  instance,  whether  the  remedy  on  a 
contract  shall  be  damages  or  specific  performance,  and  whether  a 
judgment  may  be  executed  against  the  person  or  only  against  the 
property  of  a  party.  A  {Mint  much  disputed  under  this  head  is 
whether  the  time  of  limitation  of  actions  shall,  as  held  in  the  United 
Kingdom,  be  decided  by  the  lex  fori,  as  an  incident  to  the  procedure, 
or  by  the  lex  loci  contractus  in  one  of  its  varieties,  as  an  essential 
modality  td  the  obligation. 

Renvoi. — We  will  now  suppose  that  the  rules  of  private 
international  law,  as  practised  in  any  country  (A),  refer  a  case 
arising  in  its  courts  to  the  law  of  another  country  (B),  as  being 
that  of  the  domicile  or  nationality  of  a  person,  and  that  those 
rules  as  practised  in  (B)  in  turn  refer  (renvoienl)  the  same  case 
to  the  law  of  (A),  as  being  that  of  the  nationality  or  domicile 
or  perhaps  of  the  locus  actus:  what  are  the  courts  of  (A)  to 
decide?  This  quesrion,  which  involves  nothing  less  than  that  of 
the  meaning  in  which  the  reference  to  a  law  is  to  be  understood 
in  otir  subject,  has  during  recent  years  eicited  great  discussion 
both  among  the  jurists  and  in  the  courts  of  all  nations.  It  is 
answered  by  the  English  courts  to  the  effect  that  (B)  by  its 
reference  back  {renvoi)  has  disclaimed  the  control  of  the  case, 
which  must  therefore  be  decided  without  regard  to  (B)'s  par- 
ticularlaws.  Sttlnre  Trufort,i6Ch.D.6oo,and  In  re  Johnson, 
1903,  1  Ch.  821.  This  principle  practically  gives  efficacy  to  the 
renvoi,  and  coincides  with  the  express  provisions  both  of  the 
above-mentioned  convention  of  the  lath  of  June  1903,  Art.  I, 
as  to  the  right  of  contracting  marriage,  and  of  the  statute  enacting 
the  German  code,  Art.  17,  as  to  capacity  generally.  The  English 
law  agrees  in  opinion,  and  is  supported  by  a  numerical  pre- 
ponderance of  the  judicial  precedents  in  France  and  Belgium; 
but  it  must  be  admitted  that  a  numerical  preponderance  of  the 
jurists  who  have  declared  themselves  hold  that  the  courts  of  (A) 
ought  to  apply  the  particular  laws  of  (B). 

Public  Order. — It  must  not  be  supposed  that  the  law  of  the 
land,  the  proper  territorial  law  of  the  court  which  has  to  deal 
with  a  case  in  which  foreign  circumstances  arise,  always  gives 
way  to  the  foreign  law  pointed  out  by  the  general  maxims  which 
even  that  particular  court  accepts.  All  rules  for  the  appUcation 
of  foreign  laws  are  subject  to  an  exception  commonly  called  that 
of  public  order,  i.e.  where  such  application  would  interfere  with 
essential  principles  of  morality  or  policy  received  in  the  territory. 
This  reservation  is  usually  made  in  general  terms  where  legisla- 
tion on  private  international  law  is  attempted,  as  in  Article  6 
of  the  Code  Napoleon,  and  preliminary  Article  13  of  the  Italian 
code;  but  the  courts  have  to  administer  it,  as  they  have  also 
in  England  and  other  countries  where  it  rests  only  on  judicial 
practice,  and  the  greater  or  less  extent  given  to  it  is  one  of  the 
causes  of  the  uncertainty  and  want  of  uniformity  in  our  subject. 
One  example  often  quoted  is  the  refusal  of  the  courts  in  all 
Christian  countries  to  give  effect  to  polygamous  marriage,  but 
this  case  goes  deeper  still,  for  none  of  the  countries  in  which 
polygamous  marriage  exists  is  allowed  to  enter  at  all  into  the 
communion  of  private  international  law.  All,  so  far  as  Great 
Britain  has  settled  legal  relations  with  them,  are  among  those 
in  which  British  subjects  live  under  consular  protection  and 
jurisdiction,  or  (in  Egypt)  under  that  of  the  Mixed  Courts.  A 
better  instance  is  afforded  by  the  refusal  of  courts,  normally 
within  the  pale  of  European  legal  communion,  to  recognize 
divorce  as  dissolving  a  mairiage,  notwithstanding  that  it  has 
been  decreed  under  the  personal  law.    As  another  instance, 
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tlierc  can  be  litUe  dgubt  that  an  incapacity  to  many  imposed 
by  the  personal  law  in  virtue  of  religious  vows  or  ordcn  would 
be  diaregarded  by  the  English  courts  in  the  case  of  a  person 
manying  in  England.  Again,  it  is  established  in  England  that 
damages  cannot  be  recovered  for  a  tort  unless  the  act  complained 
of  was  a  wrong  both  by  the  law  of  the  country  where  it  was  done 
and  by  the  law  of  England;  aad  Article  ta  of  the  statute 
enacting  the  German  code  is  m  accordance  with  that  doctrine. 
Now  the  law  of  the  country  where  the  act  is  done  would  naturally 
give  the  standard  for  measoiing  its  I^al  consequences,  and  it 
seems  to  be  due  to  the  connexion  which  laws  qualifying  acts  as 
wrongs  have  with  pubHc  order  that  respect  for  that  law  is 
tempered  by  respect  for  the  law  of  the  countiies  in  which  it  is 
invoked;  but  Article  8  of  the  Belgian  code  refers  the  liability 
for  torts  to  the  fwiner  law  without  any  restriction. 

Foreign  Judgments. — In  the  rules  which  have  passed  before 
us  in  the  foregoing  general  review  it  is  easy  to  perceive  a  leading 
motive — that  of  securing,  so  far  as  public  order  albws,  the  cer- 
tainty and  stabihty  both  of  personal  and  of  business  relations  in 
the  international  or  interteiritorial  intercourse  which  has  always 
accompanied  civilization,  but  is  now  especially  frequent  and 
extensive.  It  has  been  attempted  to  erect  this  motive  into  a 
guiding  principle  of  law,  laying  down  that  rights  once  accrued 
in  any  territory,  or  sometimes,  it  is  said,  by  virtue  of  any  terri- 
torial law,  are  to  be  recognized  and  enforced,  subject  to  the 
requirements  of  pubUc  order,  in  any  other  territory  in  which 
they  may  be  invoked  before  a  court  <^  justice.  From  this, 
which  may  be  called  the  principle  of  the  acceptance  of  foreign 
rights,  it  is  claimed  that  the  rules  of  private  international  law 
are  to  be. deduced,  and  that  by  their  consonance  with  it  any 
such  rules  at«  to  be  tested  ^when  [»'<q>ased.  The  difiicnitiea  of 
the  subject,  however,  do  not  admit  of  being  unlocked  by  so 
dmple  a  key.  They  meet  us  again  whra  we  inquire  in  what 
territory,  or  by  virtue  of  what  territorial  law,  a  particular 
alleged  right  has  accrued.  Persons  belonging  by  domicile 
or  nationality  to  A  enter  m  B  into  a  contract  to  be  performed  in 
C;  where  and  by  '/irtue  of  what  law  does  either  acquire  a  right 
against  the  other?  Is  it  to  be  in  or  by  the  law  of  their  homes, 
where  they  are  normally,  though  not  always  necessarily,  to  be 
sued?  Or  of  the  country  where  they  contrart,  which  for  various 
purposes,  as  those  of  police,  but  not  for  all  purposes,  has  the 
control  of  them  when  they  contract?  Or  of  the  country  where 
their  contract  k  to  be  performed,  under  a  similar  control  by 
which,  perhaps  extending  to  the  very  acts  of  performance,  they  or 
their  agents  may  be  brought  by  the  operation  of  their  contract? 
Evidentlywe  catmot  apply  the  principle  to  guide  us  in  our  choice 
of  a  law  till  the  very  problem  which  that  choice  presents  has  first 
been  solved.  There  is,  however,  one  case  in  wUch  the  principle 
of  the  acceptance  of  foreign  rights  leads  to  a  conclusion,  nomdy, 
where  the  right  has  been  declared  by  the  judgment  of  a  competent 
court,  which  may  have  been  given  in  an  ordinary  case,  presenting 
no  question  of  private  international  law,  but  in  which,  if  such  a 
question  arose,  it  has  been  solved  by  choosing  the  law  and  basing 
the  judgment  on  it.  The  rule  in  England  and  in  many  other 
countries  as  to  fordgn  judgments  is  that  the  judgments  of  com- 
petent courts  in  other  territories  (foreign  in  the  sense  of  civil  law, 
whether  politically  foreign  or  not)  are  to  be  enforced  without 
reopening  the  merits  of  the  questions  disposed  of  by  them.  In 
some  countries,  however,  a  foreign  Judgment  is  examinable 
on  its  merits  before  being  enforced.  This  was  formerly  the 
unquestioned  rule  in  France,  though  the  practice  there  seems 
to  be  now  turning  the  other  way.  In  the  system  adopted  in 
England  everything  tiuns  on  the  competence.  For  jui^ments 
in  rem,  declaring  or  disposing  of  the  property  in  a  thing,  the  test 
of  competence  is  that  the  thing,  whether  movable  or  immovable, 
was  within  the  territory  of  the  court.  Judgments  which  declare 
the  status  of  a  person,  as  with  regard  to  marriage  or  majority, 
are  competent  H  the  person  was  subject  to  the  jurisdiction  by 
nationality  or  domicile.  The  prtqKity  or  the  status  b  treated 
as  being  what  has  been  so  declared  or  de<Teed.  For  judgments 
in  personam,  decreeing  the  payment  of  a  certain  sum,  the  test 
of  competence  for  the  present  purpose  is  again  that  the  person 


against  whom  it  was  pronounced  was  subject  to  the  jurisdiction 
by  nationahty  or  doirucile;  the  judgment  may  then  be  sued  on 
as  giving  of  itself  a  good  title  to  the  sum  decreed  by  it  to  be 
paid.  For  domestic  purposes  the  competence  may  exbt  on 
quite  other  grounds.  By  its  own  territorial  law  a  court  may  be 
authorized  to  entertain  a  suit  in  personam  because  the  plaintiS 
possesses  its  nationality,  as  by  Article  14  of  the  code  Napoleon, 
or  because  the  contract  wed  on  was  made  or  was  to  be  performed 
in  the  territory,  and  so  forth,  But  judgments  based  on  these 
grounds  will  not  be  enforceable  outside  the  territory.  Here  we 
touch  the  root  principles  of  our  subject.  The  disdnction  bMween 
domestic  and  intemarional  grounds  of  competence  can  only  be 
explained  by  the^tory  of  law,  and  we  come  in  sight  of  the  fact 
tiiat  the  rules  of  private  international  law  rest  finally  on  con- 
venriona  which  could  not  have  existed  if  the  dvilijation  of 
different  countries  had  not  so  much  that  was  common  in  its 
origin  and  in  the  course  which  it  has  followed,  but  which  suit  the 
hfe  of  those  countries  just  because  that  hfe  is  itself  aitother 
outcome  of  those  common  antecedents. 


daciion  au  droUinUmational  privi  (3  vols.,  Paris,  1888).  For  modern 
progress  the  most  copious  materials  arc  to  be  found  in  the  Raiite 
de  droit  inlernational  el  de  legislation  comparie  (Brussds.  from  1869) ; 
the  Journal  dai  droit  inUmatiimal  privi  et  de  la  jwiiprudence  com- 
parie (Paris,  from  1874);  and  the  Annttaire  de  I'inslilui  de  droit 
mlemationai  (Paris,  from  1877),    The  most  comprehensive  general 


all  langu^es;  hut  in  this,  as  in  every  department 
of  law,  the  first  place  for  England  and  the  United  States  must  be 
given  to  the  different  Law  Reports,  since  in  those  countries  it  is 
not  in  the  study  but  on  the  bench  that  the  highest  legal  Intellect 
is  usually  displayed,  and  the  judgments  delivered  are  often  essays 
on  the  pmcts  involved.  The  fotlowine  works,  however,  among 
others,  treat  the  subject  from  the  EmU^  or  United  States  point  S 
view:  Story,  Comnmitaries  on  the  Conflict  of  Laws,  Foreign  and 
DomesHc,  8th  ed.,  by  B«:elow  (Boston,  1883);  Wharton,  A 
Treatise  on  the  Conflict  of  Lams  or  Private  International  Law  (2nd 
ed.,  Philadelphia,  1S81};  J.  Westlake,  A  Treatise  on  Primte 
Interjiatiotiai  Law,  with  Principal  Reference  to  its  practice  in  England 
(4th  ed.,  London,  1905);  Foote,^(4  Concise  Treatise  on  Private 
International  JurisprudJtnce,  based  on  the  Decisions  in  the  English 
Courts  (3rd  ed.,  London,  1904);  A.  V.  Dicey,  A  Digest  of  the  Law  of 
England  Teith  Reference  to  the  Conflict^  Lams  (andecL,  London,  1908); 
Beale,  A  Selection  of  Cases  on  the  Conflict  of.I^ws,  v/itk  Notes  and 
Summary  (Cambridge.  Mass.,  1 900-1903) ;  haXe,  Notes  on  the  Doctrine 
of  Renvoi  (1904).  (Jno.  W.J 

IHTERPELLATIOH  (from  Lat.  tnierpellare,  to  interrupt), 
a  term  meaning,  in  general,  in  interruption,  more  particularly 
used  of  a  method  of  procedure  adopted  in  some  of  the  legislative 
chambers  of  continental  Europe,  especially  those  of  France  and 
Italy,  and  somewhat  similar  to  that  of  a  motion  to  adjourn  the 
House  in  the  British  parliament.  It  was  originally  confined  to  the 
asking  of  a  question,  after  due  notice,  on  some  afiair  of  state. 
It  is  now,  however,  the  chief  means  by  which  the  policy  or  action 
of  the  ministry  of  the  day  is  fihaUenged.  An  interpellation  can 
be  brought  on  without  the  consent  of  the  minister  to  be  attacked; 
it  b  usually  mode  the  subject  of  a  general  debate,  and  generally 
ends  with  a  vote  of  confidence  or  wont  of  confidence  in  the 
ministry.  The  right  of  permitting  or  vetoing  an  interpellation 
rests  with  the  chamber.  In  France  a  tendency  has  been  growing 
among  deputies  to  use  the  interpellation  as  s  method  of  attack 
on  or  accusation  against  individual  colleagues. 

INTERPLEADER,  ui  Englbh  law,  the  form  of  action  by  which 
a  person  who  is  sued  at  law  by  two  or  more  parties  claiming 
adversely  to  each  other  for  the  recovery  of  money  or  goods 
wherein  he  has  no  interest,  obtains  relief  by  procuring  the  rival 
claimants  to  try  their  rights  between  or  among  themselves  only. 
Originally  the  only  relief  available  to  the  possessor  against  such 
adverse  claims  was  by  means  of  a  bill  of  interpleader  in  equity. 
The  Interpleader  Act  1831  enabled  the  defuidant  in  such  cases, 
on  applicarion  to  the  court,  to  have  the  original  action  stayed  and 
converted  into  a  trial  between  the  two  claimants.  The  Common 
Law  Procedure  Act  of  i860  further  extended  the  power  ot  the 
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n  law  courts  in  interpleader;  and  the  Judicature  Act  1875 
enacted  that  the  piactice  and  procedure  under  these  two  statutes 
should  apply  to  all  divisions  of  the  High  Court  of  Justice.  The 
Judicature  Act  also  extended  the  remedy  of  inteipleader  to  a. 
debtor  or  other  person  liable  in  respect  of  a  debt  alleged  to  be 
assigned,  when  the  assignment  was  disputed.  In  1883  the  acta  of 
1S31  and  1S60  were  embodied  in  the  form  of  rules  by  the  Rules 
Bj  the  Supreme  Courts  (1883),  0.  Ivii,  by  reference  to  which  all 
questions  of  interpleader  in  the  High  Court  of  Justice  are  now 
determined.  The  acta  themselves  were  repealed  by  the  Statute 
Law  Revision  Act  of  the  same  year.  Interpleader  is  Uie  equivalent 
of  multiplepoinding  In  Scots  taw. 

IHTBRPOLATIOH  (from  Lat.  vOerfolare,  to  alter,  or  insert 
something  fresh,  connected  with  p<Aire,  a  polish),  in  mathe- 
matics, the  process  of  obtaining  intermediate  terms  of  a  series 
of  which  particular  terms  only  are  given.  The  cubes,  for  instance, 
shown  in  the  second  column  of  the  accompanying  table,  may 


Number. 

Cube  of  Number. 

0 

0 

\ 

8 

be  regarded  as  terms  of  a  soies,  and  the  cube  of  a  fractional 
nimiber,  not  exceeding  the  last  number  in  tlie  first  cohunn, 
may  be  found  by  interpolation.  The  process  of  obtaining  the 
cube  of  a  number  exceeding  the  last  number  in  the  first  column 
would  be  extrapolation;  the  formulae  which  ^ply  to  inter- 
polation apply  in  theory  to  extrapolation,  but  in  practice 
special  precautions  as  to  accuracy  ore  necessary.  The  present 
article  deals  only  with  interpolation. 

The  term  is  usu^y  limited  to  those  cases  in  which  there 
are  two  quantities,  x  and  m,  which  are  so  related  that  when  x 
has  any  arbitrary  value,  lying  perhaps  between  certain  limits, 
the  value  of  u  is  determinate.  There  is  a  given  series  of  associated 
values  of  u  and  of  x,  and  interpolation  consists  in  determining 
the  value  of  u  for  any  arbitrary  value  of  x,  or  the  value  of  x  for 
any  arbitrary  value  of  k,  lying  between  two  of  the  values  in  the 
series.  Either  of  the  two  quantities  may  be  regarded  as  a  function 
of  the  other;  it  is  convenient  to  treat  one,  *,  as  the  "  independent 
variable,"  the  other,  m,  being  treated  as  the  "  dependent  variable," 
i.e.  as  a  function  of  x.  If,  as  b  usually  the  case,  the  successive 
values  of  one  of  the  quantities  proceed  by  a  constant  increment, 
this  quantity  is  to  be  regarded  as  the  independent  variable. 
The  two  series  of  values  may  be  tabulated,  those  of  x  being 
placed  in  a  column  (or  row),  and  those  of  »  in  a  parallel  column 
(or  row);  M  is  then  said  to  be  tabulated  in  terms  of  x.  The  inde- 
pendent variable  x  is  called  the  argument,  and  the  dependent 
variable  w  is  called  the  entry.  Interpolation,  in  the  ordinary 
sense,  conasts  in  determining  the  value  of  w  for  a  value  of  x 
intermediate  between  two  values  appearing  in  the  table.  This 
may  be  described  as  direct  interpolation,  to  distinguish  It  from 
inserie  tnterpolaium,  which  consists  in  determining  the  value  of 
X  for  a  value  of  u  intermediate  between  two  in  the  table.  The 
methods  employed  can  be  extended  to  cases  in  which  the  value 
of  H  depends  on  the  values  of  two  or  more  independent  quantities 
X,  y,  .  .  . 

In  the  ordinary  case  we  may  regard  the  values  of  x  as  measured 
aloT^  a  Htiaight  line  OX  from  a  fixed  point  O,  so  that  to  any  value 
of  X  there  conenmnds  a  point  on  the  line.  If  we  represent  the 
corresponding  value  of  «  by  an  ordinate  drawn  from  the  line,  the 
extremities  o7  all  such  ordinates  will  lie  on  a  curve  which  will  be  the 
graph  of  u  with  regard  to  x.  Interpolation  therefore  consists  in 
oetennining  the  length  of  the  ordinate  of  a  curve  occupying  a 
particular  ptraition,  when  the  leneths  of  ordinates  occupying  certain 
specified  positions  are  known.  If  w  is  a  function  of  two  variables, 
X  and  y,  we  may  similarly  represent  it  by  the  ordinate  of  a  surface, 
the  position  of  the  ordinate  being  determined  by  the  values  of  x 
and  erf  y  jointly. 


Then 
for  CO 

first  ei 


tables  to  which  interpolation  has  to'be  applied  may 
be  regarded  as  falling  into  two  main  groups.  The 
ithematical  tables,  ix,  tables  of  mathematical 


ipcompnses  m  , 

functions;  in  the  case  of  such  a  table  the  value  of  the  function  ■> 
for  each  tabulated  value  of  x  is  calculated  to  a  known  degree  of 
accuracy,  and  the  degree  of  accuracy  of  an  interpolated  value  of  u 
can  be  estimated.  The  second  group  comprises  tables  of  values 
which  are  found  experimentally,  e.g.  values  <rf  a  physical  quantity 
or  of  a  statistical  ratio;  these  values  are  usually  suoiect  to  certain 
"  errors  "  of  observation  or  of  random  selection  (see  Probability). 
The  methods  of  interpolation  are  usually  the  same  in  the  two  groups 
of  cases,  but  special  considerations  have  to  be  taken  into  account 
in  tlte  second  group.  The  line  of  demarcation  of  the  two  groups  is 
not  absolutely  fixed;  the  tables  used  by  actuaries,  for  mstance, 
which  are  of  great  importance  in  practical  life,  are  based  on  statisti- 
cal observations,  but  the  tables  formed  directly  from  the  observations 
have  been  "  smoothed  "  so  as  to  obtain  series  which  correspond  in 
form  to  the  series  of  values  erf  mathematical  functions. 

It  must  be  assumed,  at  any  rate  in  the  case  of  a  mathematical 
function,  that  the  "  entry  "  it  varies  continuously  with  the  "  argu- 
ment "  X,  i.e.  that  there  are  no  sudden  breaks,  charges  of  direction, 
&c.,  in  the  curve  which  is  the  graph  of  u. 

Various  methods  of  interpolation  are  described  below.  The 
simplest  is  that  which  uses  the  principle  of  proportional  partsi 
and  mathematical  tables  are  usually  arranged  so  as  to  enable  this 
method  to  be  employed.  Where  this  is  not  possible,  the  methods  are 
based  either  on  the  use  of  Taylor's  Theorem,  which  gives  a  formula 
involving  differential  coeffidents  (tee  Infinitesimal  Calculus). 
or  on  the  properties  of  finite  differences  (see  Diffbrencbs,  Calculus 
of).  Taylor's  Theorem  can  only  be  applied  directly  to  a  known 
mathematical  function;  but  it  can  be  applied  indirectly,  by  means 
of  finite  differences,  in  various  cases  where  the  form  of  the  function 
expressing  u  in  terms  of  x  is  unknown;  and  even  where  the  form 
of  this  function  is  known  it  is  sometimes  more  convenient  to  deter- 
mine the  differential  coefficients  by  means  of  the  differences  than 
to  calculate  them  directly  from  their  mathematical  expressions. 
Finally,  there  are  cases  where  we  cannot  even  employ  finite^differ- 
ence  fonnulae  directly.  In  these  cases  we  must  adopt  some  special 
method;  e.g.  we  may  instead  of  u  tabulate  some  function  of  w, 
such  as  its  logarithm,  which  is  found  to  be  amenable  to  (mlinary 
processes,  then  determine  the  value  of  this  function  corresponding 
to  the  particular  value  of  x,  and  thence  determine  the  corresponding 
value  of  u  itself. 

In  conudering  methods  of  interpolation,  it  will  be  assumed, 
unless  the  contrary  is  stated,  that  the  values  of  x  proceed  by  a 
constant  increment,  which  will  be  denoted  by  h. 

In  order  to  see  what  method  is  to  be  employed,  it  is  nsually 
necessary  to  arrange  the  given  series  of  values  of  u  in  the  form  of  a 
table,  as  explained  above,  and  then  to  take  the  successive  differences 
of  w.  The  differences  of  the  successive  values  of  u  are  called  its 
first  differences;  these  form  a  new  series,  the  first  differences  of 
which  are  the  second  differences  of  u;  and  so  on.  The  systems  of 
notation  of  the  differences  are  explained  briefly  below.  For  the 
fuller  discusuon,  reference  should  be  made  to  Diffekbnces,  Cal- 
culus OF. 

I.  Interpolatiok  from  Mathematical  Tables 
A.  Direct  Interpolation. 

I.  Interpolation  by  First  Differences. — The  amplest  cases  are 
those  in  which  the  first  difference  in  k  is  constant,  or  nearly  so. 
For  example: — 


£xaM^i.— («- 

log.«). 

ExampU2.-lu~\ogvfl!). 

X. 

«. 

iBtDiff. 

X. 

«. 

1st  Diff. 

4-341 

-6375S98 

+ 

7-40 

■86923 

+ 
59 
58 
59 
58 

4-342 
4-343 
4-344 

■6376898 
-6377898 

■6378898 

1000 

7-41 
7.42 

7-43 

■8698a 
■87040 
■87099 

4-34.S 

■6379808 

7-44 

■87IS7 

In  Example  i  the  first  difference  of  u  corresponding  to  a  different 
of  Aa-ooi  m  X  is  -oooiooo;  but,  since  we  are  working  throughout 
to  seven  places  of  decimals,  it  is  more  convenient  to  write  it  1000. 
This  system  of  ignoring  the  decimal  point  in  dealing  with  differences 
will  be  adopted  throughout  this  article.  To  find  u  for  an  inter- 
mediate  value  of  x  we  assume  the  principle  of  proportional  parts. 
i.e.  we  assume  that  the  difference  in  u  is  proportional  to  the  difference 
in  X.  Thusforx—4342945  the  difference  in  u  is  945  of  1000-945. 
so  that  11  is  ■6376898-f-oooo945  =  ^6377843.  For  x-4'34a9448a 
the  difference  in  u  would  be  944'83,  so  that  the  value  of  u  would 
apparently  be  -6376898-|--oooo94482  =  ■637784282.,  This,  however. 
would  be  incorrect.  It  mur*  ' —  ~.....™k..~.j  »»..■* 
u  are  only  given  "  correct  t 
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tabulated  value  <Sffen  from  the  corrMponding  true  value  by  a  labutar 
error  which  may  have  any  value  up  to*i  (A  -ooooooi;  and  we 
cannot  therefore  by  interpolation  obtain  a  result  which  is  correct 
to  nine  places.  U  the  interpolated  value  of  tt  Itaa  to  be  used  in 
calculations  for  which  it  is  important  that  this  value  should  be  as 
accurate  as  possible,  it  may  be  convenient  to  retain  it  temporarily 
in  the  form  -6376898+944  83--6377842  82  or  -6376898+944"- 
■637784J";  but  we  must  ultimately  return  to  the  seven-place 
arrangement  and  write  it  as  ■6377843.  The  result  of  interpolation 
by  first  difference  is  thus  usually  subject  to  two  inaccuracies,  the 
first  being  the  tabular  error  of  a  itself,  and  the  second  being  due  to 
the  necessity  of  adjusting  the  final  figure  of  the  added  (proportional) 
difference.  If  the  tabulated  values  are  correct  to  seven  places  of 
decimals,  the  interpolated  value,  with  the  £nal  figure  adjusted,  will 
be  within  -ooooooi  of  its  true  value. 

In  Example  3  the  differences  do  not  at  first  sight  appear  to  run 
regularly,  but  this  is  only  due  to  the  fact  that  the  final  figure  in 
each  value  of  »  represents,  as  explained  in  the  last  paragraph,  an 
approximation  to  the  true  value.  The  general  principle  on  which 
we  proceed  is  the  same;  but  we  use  the  actual  difference  correspond- 
ing to  the  interval  in  which  the  value  of  x  lies.  Thus  for  *  =  7-41373 
we  ^ould  have  u-'86983+{-373  of  58)--B7004;  this  result 
being  correct  within  -ooooi, 

a.  InUrpolaium  by  Second  Differetuxs. — If  the  consecutive  first 
differencea  of  u  are  not  approximately  equal,  we  must  take  account 
of  the  next  order  of  differences.    For  example:— 


ExamfUi.- 

-(i.-log,rt). 

*. 

u. 

1st  Diff. 

and  Diff. 

6-0 

■77815 

+718 

6-1 

■78533 

+706 

-13 

■79239 

+695 

-11 

6-3 

•79934 

+684 

-II 

6.4 

+673 

-II 

6-5 

■81391 

s  generally  used. 

of  *  and  of  «are 
respectively  xg,  Xu  Xt>  .  .  ■  and  uo>  iii,  Ut,  .  .  .  ;  and  the  suc- 
cessive differences  of  u  are  denoted  by  Au,  A^ti,  .  .  .  Thus  Aug 
denotes  Ki  — tto,  and  A'«o  denotes  A»»i— Atto  —  Mi  — a»ii+»io.  T' 
value  of  *  for  which  b  is  sought  is  supposed  to  lie  between  lo  and  . 
if  we  write  it  equal  toa;o+9(*i— Xo)"*d+9A,  so  that  fl  lies  between 


line,  then  (see  Diffekbncbs,  Calculus  of)  the  values  of  ei,  c^  . 

are  given  by 

ci-tii«o-W««+A»i*'"i«-iiT*^"»+-- 
c-8'Bo-iV«ii+A*'»»-»ii'^''*+--- 

tfj  — M*'Bi)  ~  iM*'»«  +  riii^«e— ■  ■ . 
C(-*'ao-ii'(*ii+riB*»»lo--.. 
ei=(ii*«(i— W'*•+■•• 
6l=i•«o-i!^+... 


If  a  calculating  machine  is  used,  the  formula  (a)  is  most 


^-i..+^A^,-gi:^A'>.+'(-'j,<'-'W- 


(1). 

to  three 


Tables  o(  the  values  of  the  coefficients  of  A*tto  and  A'uo 
places  of  decimals  for  various  values  of  8  from  o  to  i  are  given  in 
the  ordinary  collections  of  mathematical  tables;  but  the  formula 
is  not  really  convenient  if  we  have  to  go  beyond  A*Ug,  or  if  A'uo 
itself  contains  more  than  two  significant  figures. 

To  apply  the  formula  to  Example  3  for  *  =  6-277,  we  have 
fl  =  -77.  so  that  i(»--79»39+(77of  695)-C-o89of  -nj  =-79339+ 
535  15+098—79775-  ,  ... 

Here,  as  elsewhere,  we  use  two  extra  figures  in  the  intermediate 
calculations,  (or  the  purpose  of  adjusting  the  final  figure  in  the 
ultimate  result. 

3.  Taylor's  Theorem. — Where  differences  beyond  the  second 
are  involved,  Taylor's  Theorem  U  useful.  This  theorem  (see  In- 
FiNiTBSiUAL  Calculus)  gives  the  formula 


»i,-tt«+P.9 
Pi=A+iP,9 

p.=<^+iPi9 


Using  9  as  the  multiplicand  in  each  case,  the  successive  expresrions 
.  .  .  Ft,  Pi,  Pi,  Uf  are  easily  cakuhited. 

As  an  example,  take  if  tan  x  to  five  places  o!  decimals,  the 
values  of  x  proceeding  by  a  difference  of  i°.  It  will  be  found  that 
the  following  is  part  of  the  table: — 


Example  A 

-(«=tan*). 

X. 

u. 

1st  Diff. 

and  Diff. 

3rd  Diff. 

4th  Diff. 

65° 

66" 

67° 

214451 
334604 
2-35585 

+ 
10153 
10981 

+ 
732 

ea8 

943 

+ 
96 
115 

+ 
16 

19 

18 

Tofiiidiiforx-66°33',we  have  9-23/60 --38333ij.  The  following 
shows  the  full  working:  in  actual  practice  it  would  be  abbreviated. 
The  operations  commence  on  the  nght-hand  side.  It  will  be  noticed 
that  two  extra  figures  are  retained  throughout. 


PL«-+4l°i" 
1.,-l.rtjlO 


iriilt- 


Pl-+ii>Tio«       P,-+84ol> 


t(,=>«o+Cifl+e^_+Ci-|+. 


(3), 


where,  Cu  Ci,  c%,  .  .  .  are  the  values  for  x  — 1(  of  the  first,  second, 
third,  .  .  .  differential  coelEcients  of  a  with  regard  to  x.  The  values 
of  Cu  Ct,  ,  .  .  can  occasionally  be  calculated  from  the  analytical 
expressions  for  the  differential  coefficients  of  u;  but  more  generally 


purpose  ctntTol-diffeT. 


o  be  calculated  from  the  tabulated  differences.    For  this 


formulae  are  the  best.    If  we  write 

SHfc  =&•»_,  / 

pi'«,  =  i{A>u_,+i'a^  f  ^3J. 

so  that,  if  (as  in  S{  I  and  a)  each  difference  is  placed  opposite  the 
space  between  the  two  quantities  of  which  it  is  the  difference,  the 
expresMons  ihit,  i'«CN  .  .  .  denote  the  differences  of  even  order  in 
a  horizontal  line  with  ue,  and  itfua,  i^'ut,  .  .  .  denote  the  means 
of  the  differences  of  odd  order  immediately  below  and  above  this 


:  in  (4)  should  end  with  a  difference  of  even  order.  __,  _ „. 
iiS'Ub  in  calculating  ft,  and  C|,  we  ought  also  to  use  J'ug  for 
calculating  Ct  and  ci,  even  though  the  term  due  to  >*Ho  would  be 
negligible  if  J*u«  were  known  exactly. 

1^  Geometrical  1 
principle  of  proportional  parts,  i 
we  in  effect  treat  the  graph  of  »  as  a  straight  line.  We  see  that  the 
extremities  of  a  number  erf  consecutive  orai nates  lie  approximately 
in  a  straJsht  line:  i.«.  that,  if  the  values  are  correct  within  ±}p, 
a  straight  Tine  passes  through  points  which  are  within  a  corresponding 
distance  of  the  actual  extremities  of  the  ordinates;  and  we  assume 
that  this  is  true  for  intermediate  ordinates.  Algebraically  we  treat 
u  as  bdng  of  the  form  A+Bx,  where  A  and  B  are  constant*  deter* 
mined  by  the  values  of  u  at  the  extremities  of  the  interval  through 
which  we  interpolate.  In  using  first  and  second  differences  we  treat 
u  as  being  of  the  form  A  +  Bi+Cx";  i.e.  we  pass  a  parabola  (with 
axis  vertical}  through  the  extremities  of  three  consecutive  tudinates, 
and  con^der  that  this  is  the  graph  of  u,  to  the  degree  of  accuracy 
given  by  the  data.  Similarly  in  using  differences  of  a  higher  order 
we  replace  the  graph  by  a  curve  whose  equation  is  of  the  form 
«— A+B«+C**-i-D*'+ .  .  ,  The  various  forms  that  interpolation- 
formulae  take  are  due  to  the  various  principles  on  which  ordinates 
are  selected  for  determining  the  values  of  A,  B,  C  .  .  . 

B.  Imerse  Inierpolalion, 

5.  To  find  the  value  of  x  when  u  is  given,  i.e.  to  find  the  value  of 
S  when  ug  is  given,  we  use  the  same  formula  as  for  direct  inter- 
polation, but  proceed  (if  differences  beyond  the  first  are  involved) 
-pproxiination,     Taylor's  Theorem,   for   i 


9  =  («,-«.)-)-{e,+c|,+  ...) 
-(•<.-««o)-)-Pi 
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We  first  find  an  approximate  valiM  torO:  then  calculate  Pj,  and 
find  by  (6)  a  more  accurate  value  of  S;  then,  i[  necessary,'  recal- 
culate Pi,  and  thence  S,  and  eo  on. 

II.  CONSTKUCTION  OF  TABLES  BY  SUBDIVISION  OF  INTERVALS 
6,  When  the  values  of  u  have  been  tabulated  for  values  of  c 

n  it  may  be  advisable  to  form  an  ii 
which  the  intervals  are  |ft.    For  this  purpose  w« 

«,-J{U,+U,) 
where 

U- 

The  foUowine  is  an  example;  the  data  are  the  values  oF 

five  places  of  decimals,  the  interval  in  x  bein^  i".    The  differences 

of  odd  order  are  omitted  for  '•'""—";'""—  "f  ^^^fi^r. 


- 

tt=tanx. 

fu. 

S*u. 

94(. 

U. 

«- mean  of 

values  of  U. 

- 

+ 

+ 

73" 

3-27085 

2339 

100 

5 

326794  95 

3-37594 

7^° 

74" 

3-4874> 

3808 

132 

23 

3-48392  98 

3-60588 

74r 

75" 

373205 

3409 

3-72783  17 

3-86671 

7'H' 

76- 

4-01078 

41 V7 

51 

4-00559  22 

761= 

77" 

4-33148 

5245 

384 

64 

4-32501  07 

a  new  table  is  formed  from  these  values,  the  intervals  b«ng  }' 
.  will  be  found  that  differences  beyond  the  fourth  are  negligible. 
To  subdivide  h  into  smaller  intervals  than  ik,  various  methods 


may  be  used.    One  is  to  calculate  the  9 


[quantities  which  i 


,.,.,+''+'y-)y.,  I  ('+')»+')W-)(»-'),..,4... 
t-<..,.+'*+''*i'*-'?.H»+(*+'>'*-'-''*'*-''t*-''l'»4-.. 


For  actual   calculations  a   less  symmetrical   form   may  be   used- 


<g+iy-.?p„^^y+2)(j+.)»p-.)(fl-2)^,^^^__ 


(10) 


by  <Vi,  we  have,  for  interp<^tion  between  n,  and  ui, 

«#  =  «e+flil*l+«Vi+i-«Vo  (ll), 

the  sacceMive  values  of  9  being  i/n,  z/« {«— i)/n.     For 

interpolation  between  wi  and  Uj  we  have,  with  the  same  succession 
of  values  oi9, 

Hirt=«i+<V„     V,  +  ^V,  (13). 

The  v^ues  of  (-«Vi  in  <i2)  are  exactly  the  same  as  those  of  (Vi 
in  (11),  but  in  the  reverse  oider.  The  process  is  therefore  that  (i.) 
we  find  the  suocessive  values  of  Mt+tfAuo,  &c,  i.t.  we  construct  a 
cable,  with  the  required  intervals  of  x,  as  if  we  had  only  to  take 
first  differences  into  account;  (ii.)  we  construct,  in  a  parallel  column, 
a  table  pving  the  values  of  aVi,  &c.;  (iii.)  we  red^t  these  latter 
values,  placing  the  set  beloi^ing  to  each  interval  n  in  the  interval 
next  (allowing  it,  and  writii^  the  values  in  the  reverse  order;  and 
(iv.)byi^ding  horizontally  we  get  the  final  values  for  the  new  table.. 
Ab  an  example,  take  the  values  of  tan  x  by  intervals  of  i"  in  x, 
as  found  above  (Ex.  5).  The  first  diagram  below  is  a  portion  of  this 
table,  with  the  differences,  and  the  second  shows  the  calculation  of 
the  terms  of  (11)  so  as  to  get  a  table  in  which  the  intervals  are  o-i 
of  (°.  The  last  column  but  one  in  the  second  diagram  is  introduced 
for  convenience  of  calculation. 


X. 

u=tanx. 

iu. 

S'u. 

!'b. 

i'«. 

+ 

+ 

+ 

7A'-o 

3-48741 

II 847 

700 

70 

7a'-5 

3-60588 

1 2617 

770 

79 

9 

'   " 

u,H-9iw«. 

»v,. 

wVo. 

eV.+wVo. 

u. 

73°-6 

73°7 

-3911 

-4471 

74  -0 

3-4874.1  00 

3'5iii0  4O 

-3458 

-33  54 

~^" 

3-53479  80 

-3^89 

74°-4 

3-58218  60 

-2235 

-5924 

3-58159 
3-60588 

74  '5 

The  following  are  the  values  of  the  coefficients  of  wj,  Pth,  f'ui, 
and  S^i  in  (9)  for  certain  values  of  n.  For  calculattt^  the  four 
terras  due  to  i^i  in  the  case  of  b  —  j  it  shauld.be  noticed  that  the 
third  term  is  twice  the  first,  the  fourth  is  the  mean  of  the  fifBt  and 
the  third,  and  the  second  is  the  mean  of  the  third  and  the  fourth. 
In  table  3,  and  in  the  last  column  of  table  2,  the  coefficients  are 

Table  i. — n=^. 


■006336 
■010752 
■011648 
•008064 


'OO135168- 1/740  approx. 
•00336304  ■•1/443     „ 
•00339616-1/417       „ 
■00i603i2'=i/6a3 


Table  2 

— «-ro. 

co.«.             0 

o.lfu. 

co.S<tt. 

co-ff*. 

+ 

_ 

+    - 

_ 

0165 

■000704591 

2 

0320 

^^Ss 

.DO.g§;o64 

4 

•01075300 

002363040 

5 

■0117J87S 

■003441406. 

0640 

■01164800 

,-002396160 

i 

0595 

0480 

■00806400. 

•002 u 5799 

'    1, 

0285 

■0045457s 

■000886431 

Tables 

--^-13. 

CO.  w. 

co.i>«. 

CO.  (*«. 

ca.S'u. 

+ 

_ 

+ 

_ 

,1,2- 

.-003753699 

2l,l 

■027006173 

3,' 

4/1" 

■049383716 

■009603195 

■0030333 11 

■  & 

■057388117 
■062500000 

■010979463 

■011718750 

•003441406 

■064139660 
■061728395 

■01 1736667 

■0024(9911 

■010973937 

ili 

9/13 

■007014103 
■003855178 

Ij/13 

-034403006 

■000748981 

III.  General  Observations 


H(=(i+A)»H(i=E»a(i  (13); 

and  it  is  an  extension  of  the  theorem  that  if  » is  a  positive  integer 

u.-'Uii+BAuo4-"^"p''A*wa+.. .  (14), 

the  series  being  continued  until  the  terms  vanish.  The  formula 
(14)  is  identicaHy  true:  the  formula  (13)  or  (i)  is  only  formally  true, 
but  Its  applicability  to  concrete  cases  is  due  to  the  fact  that  the 
series  in  (i),  when  taken  for  a  definite  number  of  terms,  differs 
from  the  true  value  of  uj  by  a  "  remainder"  which  in  most  cases  is 
very  small  when  this  definite  number  of  terms  is  properly  chosen. 

Everett's  formula  (9},  and  the  central-difference  formula  obtained 
by  substituting  from  (4)  in  (3),  are  modifications  of  a  standard 
formula 

<'+■"''-;■"'-''<->+.:.  (.5), 
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»,-ifa+»<<4|!i^"-pW+'""'"'h^"    ??i'*i+  . 


(17), 
(18). 


8.  ComparaliBt  AKuracy- — Central-diHerence  formulae  are  usually 
more  accurate  than  a.iJvancuig-diiTerence  (ormulae,  whether  we 
condder  the  inaccuracy  due  to  omission  of  the  "  remainder " 
nKOtioned  in  the  laet  paragraph  or  the  eiror  due  to  the  approxi- 
mative character  o£  the  tabulated  values.  The  latter  is  the  more 
important.  If  each  tabulated  value  of  11  is  within  ■^ip  of  the 
corresponding  true  value,  and  if  the  differences  used  in  the  formulae 
are  tKe  loWar  difTerehcee,  i.e.  the  actual  successive  dilTerences  of 
the  tabulated  value*  of  n,  then  the  ratio  of  the  limit  of  error  of  Ug, 
as  calculated  iram  the  first  r  terms  of  the  series  in  (i),  to  \p  is  the 
sum  of  the  first  r  terms  of  the  series 

i+o+ff(i-fl)-f#(i-«(a-e)+iV{r-8){*-«){3-e)+ 

ie(i^SXa-fl)(3-flJC4-9}+AW{"-«)...(S-9)+.--. 
while  the  corresponding  ratio  for  the  use  of  differences  up  to  >''«» 
inclusive  in  {4)  or  up  to  8^«i  and  t^tm  in  <9)  (i.e.  in  effect,  up  to 
1^^)  is  tiie  sum  01^  the  first  p+i  terms  of  the  series 


(^+B)(j+9)B(i-»)(2-»)L^-B)  . 

W?  "' 

it  "being  flupposed  in  each  case  that  B  lies  between  o  and  I.  The 
fallowing  table  gives  a  comparison  of  the  respective  limits  of  error; 
the  Knes  I.  and  II.  give  the  errors  due  to  the  advancing^difTercnce 
and  the  cbittiol-differeaoe  formulae,  and  the  coedBciein  p  is  omicted 
tbrauglKHit. 

Tablb  4. 


Error  due  to  use  of  DitTcrences  up  to  and       1 

ISt. 

and. 

3rd. 

f^ 

Stb. 

6th, 

7th. 

.!■!:  :.: 

•Soo 
■800 

■625 
•625 

tl 

1-086 
696 

1-497 
-696 

a-l3* 
■745 

3-1 47' 
■745 

•H.i::: 

■500 
-500 

■580 
■580 

:li3 

e 

■:IS 

-S 

3042 

■653 

•4l,!:  ;  : 

■500 
•500 

-6at> 
■too 

-812 
•6SO 

' 

^ 

■:SS 

2-a65 
■734 

3 -422 
■734 

*U  :  : 

■500 
■500 

■6ao 
■6zo 

■7BS 
■620 

■ 

a 

■:ilt 

1-886 

■734 

a-700 
-734 

■M.i:  ;,.: 

•soo 
■500 

-580 
-580 

■676 
•S8o 

e«o 
6J4. 

:g 

I-3i3 

■653 

1-583 

■653 

In  some  cases  the  diRereoccs  tabulated  are  not  the  tabular  differ- 
ences, but  the  corrected  differences;  i.e.  each  difference,  like  each 
value  of  w,  is  correct  *ithin  *Jp.  It  does  not  follow  that  these 
differences  should  be  used  for  interpolation.  ■  Whatever  formula 
is  nnployed,  -the  first  diSerence  «hoidd  always  he  the  tabular  first 
difference,  not  the  corrected  first  difference ;  and,  further,  if  a  central- 
difference  formula  is  used,  each  difference  of  odd  order  diould  be  the 
tabular  difference  of  the  corrected  differences  of  the  next  lower 
order.  (This  last  result  is  indirectly  achieved  if  Everett's  formula  is 
naed.)  With  tlieae:  precautions  (i.)  the  central-difference  formula  i^ 
sli[ditly  irnproved  t^  "siiu;  corrected  instead  of  tabular  differences, 
anB  (it.)  the  advancing-diftereuce  formula  is  Kicatly  improved,  being 
better  than  the  cential-djfference  formula  with  tabular  differences, 
biit  still  not  so  good  as  the  latter  with  corrected  differences.  For 
Si^iS,  for  instance,  supposing-  we  have  to  go  to  fifth  differences,  the 
limits  ^1-497  anid  ■^'696,  as  given  above,  become  ^-627  and 
* '575  respectively. 

9.  CompUiian  <4  Taiie  cf  D^erences. — If  no  values  of  «  out«de 
the  range  within  which  we  have  to  interpolate  are  given,  the  series 
of  differences  will  be  incomplete  at  both  ?nds.  It  may  be  con-, 
tinued  in  each  direction  by  treating  as  constant  the  extreme 
differMce  of  the  highest  order  involved;  and  central-difference 
{onnulae  can.  then  be  employed  uniformly  throughout  the  w^ule 


'  Suppose,  for  instance,  that  the  values  of  t 


1  !  6  extended 


x. 

«  =  tan«. 

.„. 

S'u. 

i'u. 

i*u. 

Ihi. 

Vu. 

-1- 

+ 

1-73205 

■4^5 

9 

61° 

1-80405 

■7668 

468 

52 

9 

62' 

1-88073 

sise 

520 

61 

9 

63" 

1-96261 

8769 

S8I 

10 

,  64* 

205030 

652 

9 

75 

3-73205 

3409 

788 

187 

18 

76° 

4-01078 

4197 

1048 

51 

77° 

4-33148 

37315 

5245 

1432 

3H4 

188 

«H 

78' 

4-70463 

6677 

3004 

572 

04 

79* 

5-14455 

282s 

.Ii24 

J7fl 

64 

5-67128 

64x82 

11509 

306S 

1140 

380 

64 

For  interpolating  between  1  =  60°  and  a:  =  6l"  we  should  obtain  the 
same  result  by  applying  Everett's  formula  to  this  table  as  by  usii^ 
the  advancing-ditterence  formula;  and  similariy  at  the  other  end 
for  the  receding  differences. 

Inlerpolatitm  ft>  SubslUukd  TahtlaHm. 

10.  The  relation  of  u  to  x  may  be  such  that  the  successive  differ-  - 
ences  of  u  increase  rapidly,  so  that  interpolation-formulae  cannot  ■ 
be  employed  directly.  OtJier  methods  have  then  to  be  used.  The 
best  method  is  to  replace  u  by  some  expression  v  which  is  a  function  - 
of  u  such  that  (i.)  the  value  of  c  or  of  w  can  be  determined  for  any 
given  value  of  -n  or  of  v,  ami  (ii.)  when  v  is  tabulated  in  terms  of  x 
the  differenoes  decrease  rapidly.  We  can  then  calculate  v,  and 
thence  u,  for  any  intermediate  value  of  x. 

If,  for  instance,  we  require  tan  x  for  a  value  of  x  which  is  nearly 
^°,  it  will  be  found  that  tha  table  of  t^n^ata  is  not  suitable  for 
mterpolation.  Wecan,bowever,coavert]t  into  a  table  of  cotangents 
to  about  the  same  number  of  significant  .figures;  from  this  we  can 
easily  calculate  cot  x,  and  thence  tan  x. 

11.  Thb  method  is  specially  suitable  for  statiEtical  data,  where 
the  successive  values  of  u  p^nesent  the  area  of  a  hmre  of  frequency 
up  to  successive  ordinates.  We  have  first  to  determine,  by  in- 
spection, a  curve  which  bears  a  general  similarity  to  the  unknown 
curve  of  frequency,  and  whose  area  and  abscissa  are  so  related  that 
dtber  can -fie. readily  calculated  with  the  other  ia  known.  This 
may  be  called  the  auxiiiary  curve.  Denoting  [by  f  the  abscissa 
of  this  curve  which  corresponds  to  area  u,  we  find  the  value  of  £ 
coriesponding  to  each  of  the  given  values  of  u.  Then,  tabulating 
(  in  terms  or  *,  we  have  a  table  in  which,  if  the  auxiliary  curve 
has  been  well  chosen,  differences  of  |  after  the  first  or  second  are 
negligible.  We  can  therefore  find  f,  and  thence  «,  for  any  inter- 
m^iate  value  of  x. 

Exlensions. 

12.  Ctmstnution  of  Pormulat. — Any  difference  of  «  of  the  fth 
order  involves  r-f  I  consecutive  vahies  of  u,  and  it  m^ht  be  ex- 
pressed by  the  suffixes  which  indicate  these  values.  Thus  we  m^ht 
write  the  table  of  differences 


.- 

u. 

1st  Diff. 

2Dd  Did. 

3nl  Diff- 

4th  Dlff. 

{-i.o) 

"v 

(0.0 
(I.J) 
(2.3) 

(-1.0,1) 

(0.  1.  2) 

■(t.2,3)- 

(-1.0.1.2) 

(0.   I,  2.  3) 
(I,  2,  3.  4) 

(-2.-1,0,1.2) 

(-1.0.  1.2.3) 

(0.  I.  2.  3.  4) 
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The  formulae  (i)  and  (15)  m^ht  then  be  written 
*(o,0+tS.^(-.,o..)  + 


X—Xt      X~Xi      X—X-1 


^(-., «,.,.)+. 


.  (!0). 

The  general  principle  on  which  these  formulae  are  constructed, 
and  which  may  be  used  to  construct  other  formulae,  is  that  (i.) 
we  start  with  any  tabulated  value  of  w,  (ii.)  we  pass  to  the  Buccessive 
differences  by  steps,  each  of  which  maj^  be  either  downwards  or 
upwards,  and  (iii.)  the  new  suffix  which  is  introduced  at  each  step 
determines  the  new  factor  (invrfving;  x)  for  use  in  the  next  term. 
For  anyparticular  value  of  x,  however,  ail  formulae  which  end  with 
the  same  difference  of  the  rth  order  give  the  same  result,  provided 
tabular  differences  are  used.  If,  for  instance,  we  go  only  to  first 
differenoes,  we  iiave 

«.+T^Co,  i)-«.+^'(o,i) 

identically. 

13.  Oriinates  not  Eguidistant. — When  the  successive  ordinates  in 
the  graph  of  u  are  not  equidistant,  i.e.  when  the  diiferencea  of 
successive  values  of  x  are  not  ec}ual,  the  above  principle  still  applies, 
provided  the  differences  are  adjusted  in  a  particular  way.  Let  the 
values  of  X  for  which  11  is  tabulated  be  o-*o+«A.  6 -«o+flA,  e-*o  + 
yh,  .  .  .  Then  the  table  becomes 


X. 

«■ 

Adjusted  Differences.                       | 

lit  I>iff. 

andDifl. 

ac. 

b-x, 

(a,  ».  1) 

In  this  table,  however,  Ca,^)doesnotmeani(p— w,,but  (itp— «,)  + 
(ff-o);  (■,  6,  t)  means  {(fi.  y)-(afi)\  +  \(y -,,)■,  and,  generallj' 
any  quantity  (^,  ■  ■  •  4)  in  the  column  headed  rth  diff.  is 
obtained  by  dividing  the  difference  of  the  adjoining  quantities  in 
the  preceding  column  by  (*-ij)/r.  It  the  table  is  formed  in  this 
way,  we  may  apply  the  principle  of  }  13  so  as  to  obtain  formulae 

«-w.+^  .  («,  ff)+^  .  ^  .  {1,(5.  t)+  ■  ■  ■  (=1). 

W-«T+^  .  (A  7)  +  ^^  .  ^*  ■  (".ft  7)+  . . .    (»>)■ 

The  folbmng  example  illustrates  the  method,  h  being  taken 


1st  Diff. 

and  Diff. 

3rd  Diff. 

*• 

(adjusted). 

(adjusted). 

(adjusted). 

+ 

- 

- 

20 

3420201 

aa' 

3746066 

161245  00 

48  75 

n' 

390731 I 

15880000 

1222  50 

27' 

4383711 
4539905 

156194  00 

151857  60 

1303  00 
1445  47 

47  49 
4600 

33° 

5*99193 

■583  48 

35° 

5735764 

e  use  the  values  for  26°,  27°,  32°  and  35° 

••-■43837" a>+?{'5«i94  «>)+5  .  |C-i44547)+ 

\.\-  ■y^f -46 00) —5150380, 
which  is  only  wrong  in  the  last  figure. 


If  the  values  of  u  occurrii^  ii 

corresponding  to  values  e 


(21)  or  (aa)  aret<„  «,,  «,,.  .  .w^, 
...  i  of  X,  the  formula  may  be 


e  symmetrically  written 

!;:Bi::;l:::i::!!'.+r:iS:g:::5:ii-+- 


■■^i-igriiU::^    o')- 


This  is  known  as  Lagrange's  formula,  but  it  is  said  to  be  due  to 
Euler.  It  is  not  convenient  for  practical  use,  since  it  does  not  show 
how  many  terms  have  to  be  taken  in  any  particular  case. 

14.  InterpolaHon  from  Tables  of  Double  £»try.— When  u  b  a 
function  of  x  and  y,  and  is  tabulated  in  terms  of  x  and  of  y  jointly, 
its  calculation  for  a  pair  of  values  not  given  in  the  table  may  be 
effected  either  directly  or  by  first  forming  a  table  o!  values  of  w 
in  terms  of  y  (at  the  particular  value  of  x  and  then  determining  « 
from  this  table  for  the  particular  value  of  y.  For  direct  interpolation, 
consider  that  A  represents  differencing  by  changing  z  into  x+i, 
and  A'  differencing  by  changing  y  into  y+1.     Then  the  formula  is 

w.»-(i+A)'[i+A')'<^->; 
and  the  right-hand  ude  can  be  developed  in  whatever  form  is  most 
convenient  for  the  particular  case. 

Refebknces.^ — For  general  formulae,  with  particular  applications, 
see  the  Text-book  of  the  InitiliUe  of  Actuaries,  part  ii.  (ist  ed.  1887, 
and  ed,  1902),  p.  434;  H.  L.  Rice,  Theory  and  Practice  of  Inter- 
polation (1890).  Some  historical  references  are  given  by  C.  W. 
Merrifield,  On  Quadratures  and  Interpolation,"  Bnt.  Assoc. 
Report  (1880),  p.  321;  see  also  Encycl.  der  math.  Wiss.  voL  i.  pt.  a, 
pp.  floo-819.  For  J.  D.  Everett's  formula,  see  Quar.  Jour.  Pure 
and  Applied  Maths.,  No.  128  (1901),  and  Jour.  Inst.  Actuaries, 
vol.  XXXV.  (1901),  p.  452.  As  to  relative  accuracy  of  different 
formulae,  see  Proc.  Lon.  Math.  Soc.  (2)  vol.  iv.  p.  320.  Examples 
interpolation  by   means  of  auxilian'  curves  will   be  found  in 

"'*■■"'  " ' "'      m.637-  "    ■    ~ 


INTBRPRETATIOH  (from  Lat.  inlerprOan,  to  expound, 
explain,  interpret,  an  agent,  go-between,  interprets;  inier, 
between,  and  the  root  pret-,  posably  connected  with  that  seen 
either  in  Gieek  ^pdj'fu',  to  speak,  or  TpAjTan,  to  do),  in  general, 
the  action  of  explaining,  or  rendering  the  sense  of  an  obscure 
tonn  of  words  or  an  uninown  tongue  into  a  language  compre- 
hended by  the  person  addressed.  In  legal  use  the  word  "  inter- 
pretation "  is  employed  in  the  sense  of  ascertaining  the  meaning 
of  the  language  of  a  document,  as  well  as  its  relation  to  facts. 
It  is  also  applied  to  acts  of  parliament,  as  p(»nting  out  the  sense 
in  which  particular  words  used  therein  are  to  be  undeistood. 
The  interpretation  of  documents  and  statutes  is  subject  to 
definite  legal  rules,  the  more  important  of  which  will  be  found  in 
the  articles  Contkact,  Statute,  Wiu.,  &c 

IHTERREONUM  (Lat,  inter,  between,  and  regnum,  reign), 
strictly  a  period  during  which  the  normal  constituted  authority 
is  in  abeyance,  and  government  is  earned  on  by  a  tempoiaiy 
authority  specially  appointed.  Though  originally  and  apedfic' 
ally  con&ned  to  the  sphere  of  sovereign  authority,  the  term  la 
commonly  used  by  analogy  in  other  connexions  for  any  suspension 
of  authority,  during  which  affairs  ate  carried  on  by  specially 
appointed  persons.  The  term  originated  in  Rome  during  the 
regal  period  when  an  inlerrex  was  appointed  (traditionally 
by  the  senate)  to  cany  on  the  government  between  the  death 
of  one  king  and  the  election  of  his  successor  (see  RoifE:  History, 
ad  init.).  It  was  subsequently  used  in  Republican  times  of 
an  officer  appointed  to  hold  the  comitia  for  the  election  of  the 
consub  when  for  some  reason  the  retiring  consuls  had  not  done  so. 
In  the  regal  period  when  the  senate,  instead  of  appointing  a  king, 
decided  to  appoint  inierreges,  it  divided  itself  into  ten  decuries 
from  each  of  which  one  senator  was  selected.  Each  of  these  ten 
acted  as  king  for  five  days,  and  if,  at  the  eiid  of  fifty  days,  no 
king  had  been  elected,  the  lotation  was  renewed.  It  was  their 
duty  to  nominate  a  king,  whose  appointment  was  then  ratified 
or  refused  by  the  curiae.  Under  the  Republic  similarly  intemga 
acted  for  five  days  each.  When  the  first  consuls  were  elected 
(according  to  Dionysius  iv.  84  and  Livy  i.  60),  Spurius  Lucretius 
held  the  comitia  as  interrex,  and  from  that  time  down  to  the 
Second  Punic  War  such  officers  were  from  time  to  time  appointed. 
Thenceforward  there  is  no  record  of  the  office  till  83  B.C.,  when  the 
senate  appointed  an  interrex  to  hold  the  comitia  which  made 
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SuJIa  dictator  (Appian,  Bdl.  civ.  i.  98).  In  55,  sj  and  5a 
itUerreges  are  again  found,  the  last-mentioned  being  on  the 
occasion  when  Pompey  was  elected  sole  consul. 

The  most  noteworthy  use  of  the  term  "  Interregnum  " 
in  post-dassic&l  times  is  that  of  the  Great  Interregnum  in 
German  history  between  the  death  of  Conrad  IV.  (1354)  and 
the  election  of  Rudolf  of  Hababurg  (i373).  See  Gekiuny: 
History. 

INTERSTATE  COHITBRCE.  The  pbiase  "  interstate  com- 
merce," as  used  in  the  United  States,  denotes  commerce  between 
the  citizens  of  different  states  of  the  Union.  The  words  "  inter- 
state "  and  "intrastate"  are  not  found  in  the  constitution  nor, 
until  comparatively  recently,  in  decisions  of  the  courts  or  In 
legislative  acts  (probably  being  first  used  officially  in  1887  in  the 
Interstate  Commerce  Act).  The  constitution  of  1789  uses  the 
phrase  "  commerce  among  the  states,"  and  the  first  <^&cial 
decision  interpreting  the  phrase  says  that  "  it  may  very  properly 
be  restricted  to  that  commerce  which  concerns  more  states  than 
one  "  (Chief  Justice  Marshall  in  Gibbons  \.Ogden,  9  Wheaton  194}. 
Commerce  among  the  states  is  there  distinguished  from 
"  commerce  which  Is  completely  internal,  which  b  carried  on 
between  man  and  man  in  a  state,  or  between  parts  of  the  same 
state,  and  which  does  not  extend  to  or  aSect  other  states."  It 
was  declared  (Lehigh  case,  145  U.S.  193)  that  commerce  between 
two  persons  in  the  same  state  is  not  interstate  even  when  there 
is  a  temporary  deviation  to  the  soil  of  another  state;  but  later, 
{Hanky  case,  187  17..^.  617,  distinguishing  the  Lehigh  case)  it 
was  declared  that  as  to  transportation,  such  commerce  is  inter- 
state. The  courts  have  interpreted  commerce  to  denote  not 
merely  a  mutual  selling  or  traffic,  but  as  "  a  term  of  the  largest 
import,"  including  intercourse  for  the  purposes  of  trade  in  any 
and  all  its  forms  {Gibbons  v.  Ogden,  9  Whealon  194,  and  Welion  v. 
Missouri,  gi  U.S.  380).  Thus  have  been  included  not  only 
the  actions  of  trading,  navigation,  transportation,  and  communi- 
cation, but  also  the  instruments  and  agents  employed,  including 
even  telegraph  messages  and,  in  the  extremest  cases,  lottery 
tickets.' 

The  decision  of  the  quesdon  where  federal  control  of  interstate 
traffic  ends  and  state  control  begins  has  been  one  of  great  practical 
difficulty.  In  general  it  has  been  held  that  whenever  a  com- 
modity begins  to  move  as  an  article  of  trade  from  one  state  to 
another,  commerce  in  that  commodity  between  the  states  has 
begun.  Mere  intention  to  ship  goods  does  not  make  them 
subjects  of  interstate  commerce,  but  they  must  actually  be 
put  in  motion  or  committed  to  the  carrier  for  that  purpose 
{Coe  V.  Errol,  116  t/-S.  517).  As  a  practical  guide  in  deciding 
when  state  control  should  be  resumed,  the  cotirt  as  early  as  1837 
{Btovm  v.  Maryland)  laid  down  the  "  original  package  rule," 
that  the  taxing  power  of  the  state  should  be^n  when  the  original 
package  in  which  the  goods  had  been  imparted  into  the  state 
had  been  broken  up  or  sold.  The  injustice  of  allowing  goods 
to  be  held  thus,  for  long  periods  escaping  local  taxation,  led 
to  a  modification  of  the  rule  in  1868  {Woodruff  v.  Parkkam,  8 
Wall'  133),  and  such  goods  after  reaching  their  destination 

•  The  lottery  tickets  were  included  only  by  a  divided  court 
(LoWery  Cases.  188  U.S.  ^i\)  four  judges  emphatically  dissentine. 
The  moral  issue  doubtless  mfiuenced  a  decision  so  difficuft  to  reconcile 
with  other  opinions  of  the  court,  which  otherwise  had  held  re^larly 
that  commerce  involves  the  physical  movement  of  persons  or  things 
and  does  not  include  the  contractual  relations  between  citizens 
incident  to  commercial  intercourse.  Not  all  things  incidental  to 
commerce  are  included  in  it,  and  it  has  been  held  that  the  following 
are  not  included:  bills  of  exchange  (in  1850,  Nathan  v.  Lottitiana,  § 
Uow.  73),  trade  marks  (in  1879,  trade  mark  cases,  100  U.S.  82), 
insurance  (in  r869,  PatJv.  Virginia,  8  Waii.  168),  and  manufacturing 
(in  1895,  U.S.  v.  Knight  Co.,  156  U.S.  i).  In  the  last-named  case, 
which  concerned  a  combination  of  sugar  refineries  controlling  a  large 
proportion  of  the  product  of  the  country,  it  was  s^d  that  commerce 
succeeds  manufacture  and  is  not  a  part  of  it.  The  relation  of  the 
manufacturer  to  interstate  and  foreign  commerce  bdng  thus  only 
incidental  and  indirect,  the  business  is  subject  to  state  control. 
By  a  series  of  decisions  the  tmnsportation  of  persons  has  been 
decided  to  be  commerce.  (In  1848,  passenger  cases,  7  Row.  383. 
In  1867,  CrandaUv.  Nevada  6^WaU.35.  In  1873,  Henderson  v.  the 
Mayor  of  New  York,  93  U.S.  259,  &c^. 


may  be  taxed  as  property  in  c(»niDon  with  other  property  in 
the  state.* 

Reason  for  Federal  Control  of  Interstate  Commerce. — Inunedi- 
atety  after  the  dose  of  the  Wai  of  American  Independence 
in  1783  appeared  the  sepafatist  tendencies  and  local  jeaiouaies 
usual  in  a  confederation.  The  Congress  of  the  Confederation 
bad  no  power  to  levy  tariff  duties  or  to  regidate  commerce 
between  the  states,  and  the  separate  states  freely  and  recklessly 
exercised  their  rights  in  this  matter.  Though  commerce  at  that 
time  was  compoiatively  unin^Mntant,  the  results  of  this  restric- 
tive policy  were  most  unfortunate.  The  Ann^xdis  Convention 
of  1786  was  called  by  the  Viiginia  legislature  to  take  into 
con^dention  the  trade  of  the  United  States  and  to  consider 
how  far  a  uniform  system  in  their  commercial  relations  ooight  be 
necessary  to  the  common  interests  and  their  permanent  harmony. 
This  coiderence  resulted  in  the  call  of  the  Philadelphia  Conven- 
tion of  1787,  which  framed  the  present  Constitution.  Chief 
Justice  Marshall,  in  one  of  the  early  cases  on  this  subject  (Brown 
V.  Maryland,  i3  Wheaton  419,  in  rSa?),  said  in  words  often  since 
quoted:  "  It  may  he  doubted  whether  any  of  the  evib  proceeding 
from  the  feebleness  of  the  federal  government  contributed  more 
to  that  great  revolution  which  introduced  the  present  system 
than  the  deep  and  general  conviction  that  commerce  ought  to 
be  regulated  by  Congress." 

Every  year  has  increased  the  importance  of  the  congressonal 
power  of  regulating  commerce.  At  the  time  of  the  adoption 
of  the  Constitution,  each  neighbourhood  suppUed  nearly  all  its 
needs  by  its  own  industry,  but  improving  means  of  transportation 
and  communication  have  multiplied  the  commercial  ties  between 
the  citizens  of  the  various  states.  This  change  went  on  slowly 
until  1830,  more  rapidly  between  r83o  and  i860,  and  at  an 
ever-hastening  pace  after  the  Civil  War.  Until  1834  no  case 
involving  direcUy  the  consideration  of  this  power  readied  the 
United  States  Supreme  Court.  From  1834  to  1840  the  Su|M%me 
Court  decided  an  average  of  one-third  of  a  case  a  year;  from 
1841  to  r86o,  an  average  of  thiee-fourths  of  a  case;  from  1861 
to  1870,  an  average  of  one  case;  from  1871  to  1880,  an  average 
of  nearly  six  cases;  from  i8Sr  to  1890,  an  average  of  more  than 
seven  cases;  and  from  iSgi  to  1900,  an  average  of  more  than 
ten  cases.  The  dedsions  have  not  bem  entirely  uniform,  and 
there  were  some  dedsions  too  contradictory  to  be  explained  by 
any  ingenuity.  The  Supreme  Court  itself  has  said  {Fargo  v. 
Michigan,  isi  U.S.  330)  that  "it  may  be  admitted  that  the 
court  has  not  always  employed  the  same  language,  and  that 
all  of  the  judges  of  the  court  who  have  written  opinions  for  it 
may  not  have  meant  precisely  the  same  thing."  Though  in  the 
period  just  preceding  the  Civil  War  the  doctrine  of  states'  rights 
tended  to  weaken  somewhat  the  federal  power,  the  broad 
outlines  of  the  interpretation  by  Chief  Justice  Marsh^  laid  down 
in  1834  in  Gibbons  v.  Ogden  remain  to-day  almost  undimmed. 

Interstate  Contmerce  in  the  Federal  ConstitnUon. — Freedom 
of  trade,  without  discrimination,  between  the  dtizens  of  all  the 
states  was  in  the  main  ensured  by  one  brief  sentence,  usually 
called  the  "  commerce  clause  "  of  the  federal  constitution^ — 
"  The  Congress  shall  have  power  ■  ■  ■  to  regulate  commerce 
with  foreign  nations,  and  among  the  several  states,  and  with 
the  Indian  tribes  "  (Axt.i,sec.8,  clause  3).  Hardly  less  important 
is  the  power  "  to  make  all  laws  which  shall  be  necessary  and 
proper  for  carrying  into  execution  the  foregoing  powers,  and  all 
other  powers  vested  by  this  Constitution  in  the  government 
of  the  United  States,  01  in  any  department  or  officer  thereof  " 
(Alt.  I,  sec.  8,  clause  18).  To  the  same  end  of  freedom  of 
coDunerce,  Congress  is  Umitcd  in  that  "  no  tax  or  duty  shall  be 
laid  on  articles  exported  from  any  state,  "  and  "  no  preference 
shall  be  given  by  any  regulation  of  commerce  or  revenue  to  the 


(Ldsy  V.  Hardin)  that,  in°the  abaence  of  legislation  by  ConBreBs,  the 
right  to  sell  goods  taken  into  a  state  was  unrestricted.    Thii  made 
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i>or!»  of  one  state  over  tbose  of  another;  nor  shall  vesseU  bound 
to  01  from  one  state  be  obliged  to  enter,  cleai,  or  pay  duties  in 
another"  (Art.  i,  Bee.  9,  clauses  5  and  6).  Directly  and  by 
implication,  Ouigress  was  granted  a  number  of  other  powers 
over  commerce,  in  that  it  may  coin  money,  establish  unifonn 
laws  of  bankruptcy,  establish  post-offices  and  post  roads, 
regulate  wdgtUis  and  measures,  exercise  admiralty  jurisdiction 
(now  interpreted  to  extend  to  all  public  waterways  accessible 
to  the  traffic  of  more  than  one  state),  grant  patents  and  a)py- 
rights,  and  use  the  power  of  taxation  to  protect,  repress  or  even 
destroy  the  agencies  of  commerce  (e.g.  state  bank  notes).  But 
these  powers  can  be  exercised  only  in  ways  which  favour  and 
make  free  the  inCeicouise  amobg  all  parts  of  the  natiou. 

Even  if  the  commerce  clause  had  been  omitted  from  the 
Constitution,  a  large  part  of  its  object  would  have  been  attained 
by  certain  prohibitions  upon  the  states  as  follows:  "The 
citizens  of  each  state  shall  be  entitled  to  all  privileges  and 
immunities  of  dtizeus  in  the  several  states"  (AJt,  a,  sec.  2). 
"  No  state  shall,  without  the  consent  of  the  Congress,  lay  any 
impost  or  duties  on  imports  or  exports,  except  what  may  be 
absolutely  necessary  for  executing  its  inspection  laws;  and  the 
net  produce  of  all  duties  and  impost,  laid  by  any  state  on  imports 
or  exports,  shall  be  for  the  use  of  the  treasury  of  the  United 
States,  and  all  such  laws  shall  be  subject  to  the  revision  and 
contrcJ  of  the  Congress  "  (Art.  i,  sec.  10,  clause  3).  "  No  state 
shall,  without  the  consent  of  CongFesa,  lay  any  duty  of  tonnage  " 
(Art.  I,  sec,  10,  clause  3).  Thus  by  threefold  measures  of 
precaution  was  ensured  domestic  freedom  of  trade  from  every 
point  in  the  land  to  its  farthest  frontiers. 

Negative  Working  of  the  Commerce  Provisions. — For  nearly  a 
hundred  years  these  provisions  were  important  only  in  their 
negative  effects  of  preventing  the  states  from  granting  special 
privileges  to  their  citizens  or  taxing  unequally  the  dtixens-of 
other  states.  The  decision  in  1824  of  G^ons  v.  Ogden  stopped 
the  attempt  of  the  state  of  New  York  to  grant  the  monopoly  of 
steamboat  traffic  on  the  waters  of  that  state.  Had  the  dear 
and  unequivocal  opinion  in  that  case  been  different,  local 
ingenuity  doubtless  would  have  devised  a  multitude  of  discrimina- 
tions. "  The  power  to  tax  involves  the  power  to  destroy,"  and 
ever  ^ce  the  ded^on  of  McCuUoch  v.  Maryland  in  i8i9,it 
has  been  held  that  no  agendes  created  by  the  federal  government, 
such  as  banks  or  legal  tender  nntes,  are  subject  to  state  tazatiou, 
and  the  rule  has  also  been  laid  down  repeatedly  by  the  Supreme 
Court  (for  the  first  time  in  i836)  that  no  burden  can  be  laid  upon 
the  act  erf  taking  goods  into  or  out  of  the  state,  of  soliciting  sales, 
or  of  delivering  goods  even  though  the  tax  is  without  discrimina- 
tjon  as  between  the  state's  own  dtizeus  and  others;' that  is, 
interstate  commerce  "  cannot  be  taxed  at  aJl  "  {Roi^tins  v. 
Skdby  County  Taxing  District,  120  17.5.  48g).' 

'  However,  a  very  important  distinction  ia  drawn  between  taxing 
the  commerce  and  taxing  property  employed  in  commerce.  Wtn 
the  increase  of  interstate  commerce,  the  states  have  been  hard 
pushed  to  find  sources  of  revenue  adequate  to  their  increasing  needs. 
The  courts,  therefore,  have  sought  to  draw  a  line  between  taxes  on 
the  privilege  of  carrying  on  interstate  commerce  and  taxes  on  the 
propierty  employed  in  carrying  on  such  commerce  as  a  part  of  the 
general  body  of  property  in  the  state.  Thus  it  has  been  held  in  the 
case  of  StaU  Frttiehl  Tax  (1872,  15  Wall.  232)  that  a  state  could  not 
lay  a  tax  on  frel^t  transported  from  one  state  to  another,  and  yet 
the  same  year  the  court  held  in  Slate  Tax  on  Gross  Receipts  (15  Wall. 
984.)  that  a  tax  was  valid  when  laid  upon  the  receipts  of  railways 
organized  under  the  laws  of  the  state,  as  upon  a  fund  which  had 
become  incoroorated  with  the  general  mass  of  property.  This  latter 
decision  was  by  a  divided  court  (three  of  the  nine  judges  dissenting), 
but  it  has  since  been  frequently  confirmed.  The  tax  on  gross  receipts 
of  all  railway  companies  doing  business  in  the  state  has  b^n  supported 
when  levied  in  proportion  to  the  mileige  within  as  compared  with 
the  total  within  and  without  the  state  (Erie  Ry.  v.  Pa.,  21  Wall  492). 
This  so-called  "  unit  rule,"  as  applied  either  to  gross  receipts  or  to 
the  entine  value  of  an  interstate  railway,  has  been  upheld  in  a  number 
ofidecisions.  The  method  of  taxation  by  gross  receipts,  however,  has 
not  tended  to  iocreaae  of  late,  but  the  uoit  rule,  as  applied  to  ad 
vaiorem  taxes  on  property,  ia  more  and  more  beiijg  applied.  Every 
case  involving  the  distinction  between  a  tax  on  commerce  and  a  tax 
on  property  emi^oyed  in  commeitx  presents  its  own  difiicuEtiee,  yet  a 
practical  way  is  thus  found  to  prevent  discnmioating  action  by  the 
several  states,  while  leaving  to  them  adequate  sources  of  revenue; 


Federal  control  of  interstate  commerce  has  been  inteipreted 
by  the  courts  to  be  exdusive  of  any  control  by  the  states.  This 
is  not  self-evident  in  the  clause,  "  Congress  shall  have  power 
to  regulate  commerce  among  the  several  states."  Over  some 
other  subjects  the  power  of  the  federal  and  state  governments 
b  concurrent,  the  state  being  able  to  act  until  Congress  enacts 
some  confficting  legislation.  Although  the  early  decisions 
suggested  that  the  power  of  Congress  was  exdusive,  yet  for 
nearly  a  century  no  positive  decision  waa  rendered  and  no 
positive  action  was  taken  by  Congress.  Between  1870  and  1886 
the  states  made  great  progress  in  the  regulation  of  railways  on 
the  assumption  that  until  Congress  had  acted  the  states  were 
free  to  act.  The  question  was  put  beyond  doubt  in  a  series 
of  decisions  establishing  the  prindple  that  the  non-action  of 
Congress  indicates  its  will  that  commerce  shall  be  free  and 
untrammelled  and  that  the  states  cannot  interfere  either  through 
their  police  power  or  their  taxing  power.* 

Positive  Federal  Regulation. — Though  the  regulation  of  inter- 
state commerce  up  to  the  Civil  War  was  mainly  negative,  some 
positive  actions  of  the  federal  government  had  indirect  eSects 
on  commerce,  as,  for  example,  the  coinage  of  money,  the  estab- 
lishment of  post-offices,  the  charter  of  the  first  and  second  United 
States  banks,  and  the  charter  of  the  Pacific  Railroad.  The 
power  to  do  these  things  was  conferred  by  the  Constitution  in 
some  cases  directly,  in  other  cases  by  implication  in  that  any 
means  appropriate  to  lawful  ends  might  be  employed  (as  in  case 
of  charter  of  the  Unitol  States  Bank,  McCuUoch  v.  Maryland). 
From  1850  to  1863  the  federal  government  had  made  numerous 
land  grants  in  «d  of  railways,  but  always  to  the  states,  not 
directly  to  the  corporations,  and  it  had  never  until  1863  granted 
a  charter  to  a  railway,  canal,  turnpike  or  transportation 
company.  In  1866  Coiigress  passed  an  act  authorizing  railway 
companies  whose  roads  were  operated  by  steam  to  carry 
passengers,  frdght,  &c.,  "  on  their  way  from  any  state  to  another 
state  and  to  rccdve  compensation  therefor  and  to  connect  with 
roads  of  other  states  so  as  to  form  continuous  lines  for  the 
transportation  of  the  same  to  the  place  of  destination."'  This 
act,  so  vague  and  general  in  its  tra-ms,  had  very  little  effect, 
though  it  has  been  the  occasion  of  considerabk  litigation  to 
determine  its  influence  upon  existing  pohce  laws  of  the  states. 
In  1884  Congress  established  the  Bureau  of  Animal  Industry 
iot  preventing  the  e:qx>rtation  of  diseased  cattle  and  for  the 
extirpation  of  disease  among  domestic  animals.  This  had  little 
significance  at  the  time  for  interstate  commerce,  its  purpose 
bdng  to  meet  the  objections  of  foreign  countries  to  the  importa- 
tion of  American  meat.  In  1887  was  passed  the  Interstatf 
Commerce  Act,  providing  a  national  commission  tosupervise 
interstate  railways.  In  1888  was  passed  an  Arbitration  Act, 
replaced  in  189S  by  an  act  which  provides  that  in  case  of  disputes 
between  common  carriers  subject  to  the  Interstate  Commerce 
Act  and  their  employees,  concUiation  shall  be  tried,  and,  m  case 
this  should  fail,  indicates  the  methods  that  may  be  used  for  the 
voluntary  submission  pf  the  dispute  to  a  board  of  arbitration. 


873,  Slate  Freight  Tex,  ij  Wall.  333;  rSS?,  Rabbim  v.  Sielby 

....  ...     ■._   9jj„^^  120  fjs.  489;  Wabash  R.  R.  Company  v. 

5^7.    The  last-named  case  aroee  out  of  the  attempts 


County  Taxing  District, 
ttlinots.iiS  U.S.  $57-    Tl 


.  of  Illinois  to  prevent  discrimination  between  two  ship[ 
both  being  its  own  dtizens  and  within  its  own  borders,  one  of  w 
was  being  charged  more  than  the  other  for  a  shorter  shipment  on 

_  !■ 1  ._  .1 „_  direction,  from  a  point  outside  the  st 
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with  verbal  formality  of  logic,  decided  that  the  state  could  do 
nothing,  for  even  in  sudia  case  all  regulation  of  interstate  commerce, 
from  the  beginning  to  the  end  of  a  shipment,  was  confided  to  Congress 
exclusively.  Thus  a  clause  whose  clear  purpose  was  to  prevent  one 
state  from  burdening  unequally  the  atiiens  of  other  states  was 
successfully  invoked  by  a  private  corporation  to  forbid  the  state 
securing  equality  of  treatment  for  its  own  citizens  as  regards  such 
parts  ot  shipments  as  lay  within  its  own  borders.  Most  railway 
traffic  was  by  this  decision  declared  to  be  subject  to  lesislation  by 
Congress  but  Congress  had  not  acted.  The  impossibility  of  this 
situation  was  so  evident  that  the  Interstate  Commerce  Act,  long 
under  discussion,  became  a  law  a  few  months  later. 

'This  was  probably  aimed  at  the  discriminating  between -New 
York  and  Philadelphia  (see  speech  of  Charles  Sumner  on  the  railroad 
usurpation  of  New  Jersey  in  U.S.  Senate,  FebruaiyJ^,.  1865). 
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In  1S90  was  pasaed  the  Sherman  Anti-Trust  Act,  making  iUegal 
every  contract  and  combination  in  restraint  of  trade  or  com- 
merce among  the  several  states  or  with  foreign  nations.  In  1S93 
a  Safety  Appliance  Act,  the  administration  of  which  was  put 
into  the  haJods  of  the  Interstate  Commerce  Commission,  pro- 
moted the  safety  of  employees  and  travellers,  and  required  tlte 
roads  engaged  in  interstate  commerce  to  equip  their  cars  and 
locomotives  with  automatic  couplers  and  biukes.  In  1895  was 
prohibited  the  interstate  carriage  of  condemned  carcasses  of 
animals,  and  of  lottery  tickets  (see  above  reference  to  the  inter- 
pretation of  the  Lottery  Act),  in  1897  of  obscene  titemture,  and 
in  igoo  of  game  killed  in  violation  of  state  laws.  In  1901  carriers 
engaged  in  interstate  commerce  were  required  to  make  full 
reports  of  all  accidents  to  the  Interstate  Commerce  Commission. 
In  1901  was  prohibited  the  interstate  carriage  of  dairy  products 
falsely  labelled  or  branded  as  to  the  state  or  territory  in  which 
produced,  and  in  rpos  the  Secretory  of  Agriculture  was  em- 
powered to  establish  rules  concerning  importation  and  trans- 
portation of  live  stock.  In  1903  the  Bureau  of  Corporations  was 
established  with  power  to  investigate  the  ronduct  of  corporations 
engaged  in  interstate  and  foreign  commerce,  excepting  common 
carriers  subject  to  the  Interstate  Commerce  Act.  In  1903  the 
Interstate  Commerce  Act  was  amended  by  the  Elkins  Act, 
making  much  more  difficult  the  granting  of  rebates.  In  1905 
llie  President  was  authorized  to  grant  medals  of  honour  to 
persons  who  by  tbeir  daring  save  life  or  prevent  accident  on 
railways.  In  r9o6  the  Interstate  Commerce  Act  was  amended  in 
important  particulars  (specified  below).  In  r9o6  were  passed 
pure  food  laws,  greatly  cnlargLog  the  duties  of  the  Department 
of  Agriculture  in  reference  to  inspection  of  foods  (uxpared  for 
interstate  commerce. 

The  IttterslaU  Commerce  Act. — The  period  of  positive  action 
by  Congress  in  the  regulating  of  interstate  commerce  practically 
begins,  therefore,  with  the  enactment  of  the  Interstate  Commerce 
Act  of  February  1887,  the  outcome  of  fully  seventeen  years  of 
agitation  and  discussion.  The  taw  was  modelled  in  large  part 
upon  English  acts.  It  applied  to  common  carriers  wholly  by 
railway,  and  partly  by  railway  and  partly  by  water  when  both 
are  used  under  a  common  arrangement  for  continuous  shipment; 
forbade  unjust  discrimination  and  undue  and  unreasonable  pre- 
ference; made  it  unlawful  to  charge  more  for  a  shorter  than  for 
a  longer  distance  over  the  same  line  in  the  same  direction,  the 
shorter  being  inchided  within  the  longer  dbtance  (though  a 
carrier  might  be  freed  by  the  Cotnnusaion  from  the  working  of 
this  provision);  and  forbade  pooling  and  division  of  earnings. 
The  administration  of  the  law  was  entrusted  to  a  Commission 
of  five  members,  appointed  by  the  President.  From  this  act 
much  was  expected,  but  eighteen  years  of  its  operation  gave  as 
net  results  little  more  than  a  greater  uniformity  of  railway 
accounting  and  much  better  understanding  by  the  public  of  the 
nature  of  the  railway  problem.  Discrimination  and  secret 
rebates  continued,  lire  anti-pooling  clause  ^pretty  generally 
recognized  by  the  well-informed  to  be  a  mistake)  prevented 
open  but  not  secret  agreements  between  carriers,  and  probably 
hastened  the  movement  toward  consohdation.  The  long  and 
short  haul  clause  was  made  meaningless  by  the  judicial  Inter- 
pretation that  any  competition,  even  that  of  other  carriers 
subject  to  the  act,  justified  the  railway  in  charging  more  for  a 
shorter  than  for  a  longer  haul.  The  eSectiveness  of  the  Com- 
mission  was  destroyed  by  the  judicial  decision  that  it  had  no 
power  to  fix  rate?  for  the  future.  Until  1897,  the  Commission, 
when  it  adjudged  a  rate  unreasonable,  usually  declare  what 
rate  was  reasonable,  and  directed  the  carrier  to  reduce  the  rate 
by  a  given  date  to  the  designated  maximum.  Of  135  orders 
made  in  dedsioos  rendered  in  the  first  ten  years  of  the  Com- 
mission, 68  prescribed  a  maximum  rate  for  the  future.  In  iSgj 
it  was  finally  decided  in  the  Cinciimati  Freight  Bureau  Case 
(167  U.S.  479)  that  Congress  had  not  conferred  upon  the  Com- 
mission the  power  to  prescribe  any  rate  for  the  future.  The 
court  said  that  Congress  might  fix  the  rate  itself  or  authorize 
a  sub-tribunal  to  do  so,  but  that  Congress  had  not  yet  given  that 
authority. 


The  need  of  further  legislation  had  been  felt  from  the  beginning 
by  many,  and  after  1903  the  agitation  became  very  active.  The 
position  taken  by  President  Roosevelt  in  his  message  to  Congress 
in  1904  made  the  amendment  of  the  Interstate  Commerce  Act 
the  principal  political  issue  before  Congress  in  the  sessions  of 
1905  and  of  1906.  After  the  most  remarkable  senatorial  debates 
heard  at  Washington  in  years,  followed  with  close  interest  hy 
the  country,  a  number  of  amendments  became  law  on  the  39th 
of  June  1906.  The  act  was  strengthened  to  a  degree  hardly 
expected  by  the  most  earnest  advocates  of  revision.  A  number 
of  minor  changes  made  in  the  light  of  experience  were:  increasing 
the  number  of  commissioners  to  seven  and  their  pay  to  Jio.ooo; 
facilitating  procedure  and  the  taking  of  evidence;  requiring 
thirty  days  notice  of  a  change  of  rates;  requiring  appeal  from  the 
Commission's  decision  to  be  taken  within  thirty  days;  empower* 
ing  the  Commission  to  establish  joint  rates  and  to  order  switches 
to  be  built.  The  following  are  generally  thought  to  be  stiU  more 
important  changes:  (i)  Including  within  the  application  of 
the  act  pipe  lines  (particularly  for  oil),  express  and  sleeping  car 
companies,  and  all  the  facilities  and  services  In  connexion  with 
goods  transported;  (3)  giving  publicity  to  railway  business 
by  empowering  the  Commission  to  prescribe  all  forma  of  accounts 
and  to  examine  the  books  at  all  times,  and  by  forbidding  any 
other  accounts  or  memoranda  to  be  kept  by  the  companies;  and 
(3)  empowering  the  Coirunission  to  prescribe  reasonable  maxi- 
mum rates  to  take  e6ect  within  not  less  than  thirty  days  and  to 
continue  not  over  two  years  unless  set  aside  by  the  courts. 

The  Anti-Trust  Ad  of  i8po. — The  growth  of  targe  coiporations 
with  some  degree  of  monopoly  power,  the  so-called  trusts,  had 
called  forth  in  a  number  of  the  states  anti-trust  laws  before  1890. 
When  it  became  evident  that  the  states  were  not  succeeding  in 
dealing  with  the  problem,  public  sentiment  found  expression  in 
the  Sherman  Anti-Trust  Act,  approved  on  the  and  of  July  1890. 
This  act  declared  illegal  and  criminal,  punishable  by  fine  or 
imprisonment  or  both,  every  contract  in  restraint  of  trade  or 
commerce  among  the  several  states  or  with  foreign  nations. 
The  statute  thus  changed  the  common  law  wherein  such  con- 
tracts were  merely  unenforceable  but  not  criminal.  This  act  was 
at  first  construed  by  the  Supreme  Court  as  applying  to  any  con- 
tract In  restraint  of  interstate  commerce,  whether  reasonable 
or  unreasonable  {Trans-Missouri  Freight  Association,  166  US. 
331),  but  later.  In  r905  {Stock  Yards  case,  35  Supreme  Court 
Reporter  276)  it  was  held  that  the  act  did  not  apply  to  agreements 
for  the  better  conduct  of  business  which  incidentally  affected 
interstate  commerce.^  The  act  has  been  interpreted  to  apply  to 
transportation  {Freight  Association  case,  166  U.S.  390,  and 
Northern  Securities  case),  with  results  felt  even  by  some  of  the 
advocates  of  railway  regulation  to  be  unfortunate.  It  applies 
to  unlawful  combinations  of  manufacturers  to  divide  the  territory 
and  regulate  the  prices  (i4iWyji«»i'i^7'riM(C(we,  175  V.S.  arr). 
In  the  Sugar  Trust  case  (1895  U.S.  v.  Knight  Co.  156  U.S.)  it 
was  declared  that  the  statute  did  not  apply  to  a  manufacturing 
company  which  had  acquired  nearly  complete  control  of  the 
manufacture  of  refined  sugar  by  means  of  the  purchase  of  stock 
of  other  refining  companies. 

The  Attorney-General  submitted  to  the  Senate,  in  June  igo6, 
a  statement  of  the  results  of  all  suits  instituted  by  the  Depart- 
ment of  Justice  under  the  anti-trust  law,  the  Interstate  Commerce 
Act  and  the  Elkins  Act,  in  the  period  from  r887  to  June  1906 
inclusive.  Thirty-six  suits  were  still  pending;  of  the  250  which 
had  been  disposed  of  in  some  manner  r86  ended  in  dismissal, 
non-prosecution  or  acquittal,  and  64  were  successful  in  securing 
in  whole  or  in  large  part  the  object  of  the  suit  (in  30  cases  con- 
viction. In  34  cases  the  granting  of  a  petition  or  an  injimction, 
&c.).  In  addition  to  these  results  of  federal  efforts  to  regulate 
industry  must  be  counted  the  coses  in  which  carriers  complied 

'  In  the  Northern  Securities  case,  Justice  Brewer,  who  had  con- 
curred in  the  opinion,  in  the  Trans- Missouri  Freight  Association  case, 
took  occasion  to  sav  that  while  he  stilt  tielieved  the  former  case  had 
been  correctly  decided,  he  thought  that  the  reasons  given  for  the 
judgment  were  in  BOme  reapectfl  faulty,  and  that  the  ruling  should 
have  been  that  the  contracts  there  conMdered  were  unreasonable 
and  as  such  were  forbidden  by  the  act._ 
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vith  the  orders  of  the  Interstate  CommeTce  Commission 
without  suit;  but  even  then  the  total  by  1906  was  somewhat 
meagre. 

The  establishment  of  the  Bureau  of  Coiporations  in  1^3,  and 
the  considerable  extension  of  the  powers  of  inspection  of  the 
Department  of  Agriculture  are  recent  changes  of  which  the 
results  cannot  yet  be  fairly  judged.  The  aim  of  the  Bureau  of 
Corporations  is  to  ensure  publicity  in  the  management  of  corpora- 
tions engaged  in  interstate  and  foreign  commerce.  The  first 
commissioner,  Mr  James  R.  Garfield,  showed  much  activity 
in  pursuing  the  purposes  of  the  act,  and  published  informing 
reports  upon  the  beef  trust  (1905)  and  upon  the  Standard  Oil 
Company  (1906).  But  the  effect  and  possible  extension  of  federal 
interference  became  from  this  time  burning  pohtical  questions 
of  far-reaching  importance  of  too  recent  a  date  to  be  dealt  with 
historically  in  this  article, 

_  See  also  the  Annuo/  Reports  of  the  Interstate  Commerce  Commission 
since  1SS7,  and  decisions;  Prentice  and  Egan,  The  Commerce  Clause 
of  the  Federal  ConstittUion  (Chicago,  1898);  Reports  of  the  Com- 
missioner of  Corporations  on  the  Beef  Industry  (1905),  on  the 
Transportation  of  Petroleum  (1906);  W.  Z.  Ripley  (ed.),  Trusts, 
Pools  and  Corporations  (1905),  containing  leading  cases  and  analyses 
ot  the  volununoue  "  trust  literature ;  F,  N.  judson,  The  Lavi  of 
Interstate  Commerce  and  its  Federal  Regulation  (Chicago,  1905); 
Beale  and  Wyman,  Railroad  Rale  Reguiatvm  (Boston,  igtX) ;  Frank 
Hendrick,  The  Power  to  Regulate  Corporations  and  Commerce  (New 
York,  1906),  favouring  less  of  new  legislation.  (F.  A.  F.) 

INTERVALi  a  space  left  between  the  component  parts  of  a 
continuous  series,  a  pause  in  continuous  action,  a  period  of  time 
intervening  between  two  other  points  of  time  or  chronological 
sequence  of  events.  The  Lat.  inieroallum,  from  which  the 
English  word  has  come  through  the  French,  originally  meant  a 
space  between  the  palisades  on  a  rampart  {vaUum),  or  between 
the  rampart  and  the  tents  of  the  legionaries.  In  medical  language 
"  interval  "  is  used  of  the  intervening  periods  between  attacks 
or  paroxysms  of  a  disease,  particularly  of  the  periods  of  a  rational 
or  normal  condition  of  mind  sometimes  experienced  by  an  insane 
person,  a  "lucid  interval";  this  phrase  frequently  occurs  in 
legal  documents  from  the  i^tfa  to  the  15th  centuries,  non  compos 
mentis  std  gaudtt  Ivcidis  intervailis.  In  music  "  interval  "  ex- 
presses the  distance  in  pitch  between  two  or  more  musical  sounds 
{see  Music).  Interval,  or  more  commonly  "  intervale,"  is  used, 
particularly  in  North  America,  as  a  geographical  term  for  a 
low-lying  tract  of  land  along  the  banks  of  rivers,  frequently 
overflowed  by  freshets,  or  more  loosely  for  any  low  level  land 
shut  in  by  hills.  This  particular  application,  as  also  the  form 
"  intervale,"  is  due  to  a  confusion  of  the  termination  of  the  word 
with  "  vale,"  valley. 

INTESTACY  (Lat.  intestaius,  one  who  has  not  made  a  will, 
from  testari,  to  bear  witness),  the  condition  of  the  property  of  a 
person  who  dies  without  making  a  will.  Here  the  law  of  England 
distinguishes  sharply  between  his  real  and  his  personal  property. 
The  devolution  of  the  former  is  regulated  by  the  rules  of  inherit- 
ance (9.P.).  The  destination  of  the  latter  is  marked  out  by  the 
Statute  of  Distributions.  The  proper  conditions  of  a  testa- 
mentary disposition  of  property  will  be  found  under  the  heading 
Will. 

The  distribution  of  an  intestate's  personal  property  is  carried 
out  under  the  authority  of  administrators,  whose  duties  are 
generally  the  same  as  those  of  executors  under  a  wiE.  Admini- 
stration was  until  1857  a  matter  cognisable  by  the  ecclesiastical 
courts,  and  the  ordinary  was  in  fact  the  administratoruntilthe 
passing  of  an  act  of  Eklward  III.  for  administration  upon  in- 
testacy (1357)-  An  earlier  statute  (Westminster  2,  1275), 
directed  against  the  abuses  of  the  system,  required  the  ordinary, 
instead  of  applying  the  residue  of  the  estate  to  "  pious  uses," 
to  pay  the  debts  of  the  intestate.  The  act  of  Edward  III.  went 
further  in  providing  that  "  in  case  where  a  man  dieth  intestate, 
the  ordinaries  shall  depute  of  the  next  and  most  lawful  friends 
of  the  dead  person  intestate  to  administer  bis  goods,"  with 
power  to  sue  for  debts  due  to  the  deceased,  and  under  obligation 
to  pay  debts  due  by  him,  and  to  answer  to  the  ordinary  like 
executors  in  the  case  of  testament.  Administrators  remained 
on  this  footing  of  deputies  appointed  by  the  ordinary  until  the 


Probate  Act  1857  transferred  the  jurisdiction  in  admimstration 
of  the  ecclesiastical  courts  to  the  new  court  of  probate. 

The  courts  of  law  having  held  that  by  the  grant  of  administra- 
tion the  authority  of  the  ecclesiastical  courts  was  exhausted, 
the  administrator  became  enritled  to  the  privilege,  similar 
to  that  formerly  enjoyed  by  the  ordinary,  of  dealing  as  he 
pleased  with  residue  of  the  property.  The  next  of  kin  of  the 
same  degree  of  relationship  to  the  deceased  were  thus  aggrieved 
by  the  preference  of  the  administrator,  and  it  was  to  remedy 
this  grievance  that  the  Statute  of  Distributions  i67D/r  was 
passed.  It  empowered  the  ordinary  to  take  a  bond  from  the 
administrator  binding  him  to  make  a  fair  and  complete  distribu- 
tion of  the  property  among  the  next  of  kin.  Such  distribution 
is  to  be  in  the  foUowing  manner:  one-third  to  the  wife  of  the 
intestate,  and  all  the  residue  by  equal  portions  to  and  amongst 
the  children,  and  their  representatives  if  aay  of  such  children  be 
dead,  exclusive  of  children  who  shall  have  any  estate  by  the 
settlement  of  the  intestate,  or  shall  be  advanced  by  the  intestate 
in  his  lifetime  by  portions  equal  to  the  shares  allotted  to  the 
other  children  under  the  distribution.  If  such  advancemoit 
should  be  less  than  the  share  of  the  other  children  in  distribution, 
then  it  shall  be  made  equal  thereto.  But  the  "heir-at-law, 
notwithstanding  any  land  that  he  shall  have  by  descent  .or 
otherwise  from  the  intestate,  is  to  have  an  equal  part  in  distribtt' 
don  with  the  rest  of  the  children  "  (g  5).  By  {  6,  if  there  beno 
children  nor  any  legal  representatives  of  children,  one  moiety 
of  the  property  is  to  be  allotted  to  the  wife  of  the  intestate,  the 
residue  "  to  be  distributed  equally  to  any  of  the  next  of  kindred 
of  the  intestate  who  are  equal  in  degree  and  those  who  legally 
represent  them."  By  |  7  there  shall  "  be  no  representation 
admitted  among  collaterals  after  brothers'  and  sisters' children; 
and  in  case  there  be  no  wife,  then  all  the  said  estate  to  be 
distributed  equally  to  and  among  the  children;  and  in  case 
there  be  no  child,  then  to  the  next  of  kindred  in  equal  degree 
of  or  unto  the  intestate  and  their  legal  representatives  as 
aforesaid,  and  in  no  other  manner  whatsoever."  For  the 
protection  of  creditors  it  is  enacted  that  there  shall  be  no 
distribution  tH]  a  full  year  after  the  intestate's  death,  and  if 
any  debts  should  be  discovered  after  distribution,  the  persons 
sharing  the  estate  shall  refund  the  amount  of  the  same  ratably. 
With  reference  to  the  above  rules  the  following  points  may 
be  observed:  (i)  The  husband's  absolute  right  to  administer 
his  wife's  estate  is  not  a£Fected  by  the  act.  This  was  made  clear 
by  a  later  act  of  the  same  reign  (The  Statute  of  Frauds  1677). 
Administration  is  now  granted  to  the  representatives  of  the 
husband  where  he  has  died  without  taking  out  administration 
to  his  wife,  unless  it  can  be  shown  that  the  wife's  next  of  kin 
are  beneficially  interested.  (2)  The  widow,  in  the  event  of  there 
being  no  children  or  next  of  kin,  takes  only  her  half.  The  other 
half  goes  to  the  crown.  The  widow's  rights,  however,  have  been 
enlarged  by  the  Intestate  Estates  Act  1890.  By  this  act  where 
a  man  dies  wholly  intestate  and  without  issue,  his  property,  both 
real  and  personal,  shall,  if  it  does  not  exceed  ^500  in  net  value, 
belong  to  his  widow  absolutely.  If  the  estate  exceeds  £500  net, 
the  widow  is  entitled  to  £500  out  of  the  estate  and  has  a  charge 
for  that  amount  upon  the  real  and  personal  property  of  the 
deceased.  (3)  The  child  or  children  take  equaUy,  two-thirds  if 
the  widow  be  alive,  and  the  whole  if  she  be  dead.  If  some  of  the 
children  be  ahve  and  some  dead  having  issue,  then  such  issue 
will  take  their  parents'  share  equally  among  themselves.  There 
has  been  some  difference  of  opinion  as  to  whether  if  all  the 
children  have  predeceased  their  parent  but  have  left  issue, 
such  grandchildren  take  as  between  themselves  per  stirpes  as 
representatives  of  their  parent  or  per  capita  as  next  of  kin. 
Thus  if  A  and  B  predecease  their  father  but  A  leaves  three  children 
and  B  one,  should  the  property  be  divided  into  fourths,  or 
first  Into  moieties  and  then  one  moiety  subdivided  into  thirds 
among  A's  children  and  the  other  moiety  be  given  undivided 
to  B's  child  7  It  is  now  settled  that  the  latter  method  of  distribu- 
tion is  the  correct  one,  and  it  is  thought  that  this  will  alsoapply 
when  only  great-grandchildren  are  alive.  (4)  The  next  of  kin 
must  be  ascertained  according  to  the  rules  of  consanguinity, 
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which  are  the  same  in  English  as  in  the  civil  law.  Degree  is 
calculated  from  the  intestate,  through  the  common  ancestor 
if  any,  to  the  Idudred.  Thus  from  son  to  father  is  one  degree, 
to  gnutdfather  two  degress,  to  brother  two  degrees,  to  imde 
three  degrees,  and  so  on.  The  statute  ordains  distribution 
to  be  made  "  to  the  next  of  kindred  in  equal  degrees  pro  stto 
aaque  jure,  according  to  the  laws  in  such  cases  and  tbe  rules 
and  limitations  hereafter  set  down."  Equality  in  degree  19 
therefore  not  in  all  cases  accompanied  by  equality  in  rights  of 
succession.  Neglecting  the  cases  of  wife  and  children  already 
noticed,  the  father  excludes  all  other  next  of  kin.  So  would  a 
mother,  in  default  of  a  father  surviving,  but  an  act  of  1685 
enacted  that  in  such  a  case  the  brothers  and  sisters,  and  children 
of  brothers  and  sisters,  of  the  intestate  should  share  equally 
with  the  mother.  In  the  absence  of  brothers  or  aifiters  and  their 
reiH'esentatives,  the  mother  in  the  case  supposed  would  take  the 
whole.  Mothers-in-law  and  stepmothers  are  not  within  the 
rules  of  consanguinity.  As  between  a  brother  and  a  grandfather 
who  are  both  in  the  second  degree,  preference  is  given  to  the 
brother;  but  a  grandfather,  being  in  the  second  degree,  will 
exclude  an  unde,  who  is  in  the  third.  An  uncle  and  a  nephew, 
both  being  in  tlw  third  degree,  take  together.  Brothers  or 
sistors  of  the  half  blood  take  equally  with  brothers  and  sisters 
of  the  whole  blood.  The  rule  which  prohibits  representation 
after  brothers'  and  sisters'  children  would,  in  a  case  where  the 
next  of  kin  were  uncles  or  nephews,  wholly  exclude  the  children 
of  a  deceased  unde  or  nephew.  Also,  as  between  tbe  son  of  a 
brother  and  the  grandson  of  a  brother,  the  latter  would  not  be 
admitted  by  representation.  Where  a  brother  and  the  children 
of  a  deceased  brother  are  the  next  of  kin,  they  will  take  per 
sHrpa,  i.e.  the  brother  will  take  one  half,  and  the  children  of  the 
other  brother  will  take  the  other  half  between  them.  When  the 
next  of  kin  are  all  children  of  the  deceased  brothers  or  sisters, 
they  will  take  equally  per  capita.  Subject  to  these  modifications, 
the  personal  property  will  be  divided  equally  among  the  next 
of  kin  of  equal  degree,  e.g.  great-grandfathers  would  share  with 
undes  or  aunts,  as  b^ng  in  the  third  degree.  Failing  next  of 
kin,  tmder  these  rules,  the  estate  goes  to  the  crown  as  wUtmKj 
kaeres,  a  result  which  is  more  likdy  to  h^vpen  in  the  case  of 
illegitimate  persons  than  in  any  other. 

Personal  or  movable  property  takes  its  legal  character  from 
the  domicile  of  the  owner,  and  the  distribution  of  an  intestate's 
goods  is  therefore  regulated  by  the  law  of  the  country  in  which 
the  intestate  was  domiciled.  A  domiciled  Scotsman,  for  example, 
dies  intestate  in  England,  leaving  personal  property  in  England; 
the  administrator  appointed  by  the  court  of  probate  will  be 
bound  to  distribute  the  property  according  to  the  Scots  rules  of 
succession. 

In  the  law  of  Scotland  the  free  movable  estate  of  the  intestate 
is  divided  amongst  the  nearest  of  kin,  the  full  blood  excluding  the 
half  blood,  and  neither  mother  nor  maternal  relations  beinz  originally 
admitted.  The  heir  of  the  heritable  (t.e.  real)  property  if  one  of  the 
next  of  kin  must  collate  with  the  next  of  kin  if  he  wishes  to  share  in 
the  movables.  Proximity  of  kin  is  reckoned  in  the  same  order  as  in 
the  case  of  inheritance.  The  Intestate  Movable  Succession  Act 
I8S5_  among  other  changes  allows  the  issue  of  a  predeceasing  next 
of  Kin  to  come  in  the  place  of  their  parent  in  succession  to  an  in~ 
testate,  gives  the  father  of  an  intestate  dying  without  issue  one-half 
of  the  movable  property  in  preference  to  brothers  and  msters,  and 
to  the  mother  if  the  father  be  dead  a  similar  preference  to  the  extent 
of  one-third,  and  admits  brothers  and  sisters  uterine  in  the  absence 
of  brothers  and  sisters  german  or  consanguinean. 

In  the  United  States  tbe  Eugllsh  Statute  of  Distribution  has 
been  taken  as  the  basis  of  the  law  for  the  distribution  of  personal 
property  in  intestacy,  and  its  prindples  have  been  applied  to 
real  property  also.  "  In  a  majority  of  the  states  the  descent 
of  real  and  personal  property  is  to  the  same  persons  and  in  the 
same  proporrions,  and  the  regulation  is  the  same  in  substance 
as  the  English  Statute  of  Distribution.  In  Georgia  the  real  and 
personal  property  of  the  intestate  is  considered  as  altogether 
of  the  same  nature  and  upon  the  same  footing,"  There  are 
many  states,  however,  in  which  the  distribution  differs  materially 
from  the  English  statute.  In  Illinois  the  distribution  is  the 
same  as  descent  of  real  property.     In  Alabama  tbe  whole  goes 


to  the  widow  if  there  are  no  children  {PkiUips  v.  Lowing,  1907, 
43  Southern  Rep.  494).  In  many  states  the  husband's  ^axe 
is  in  all  cases  like  the  widow's,  as  in  Texas,  New  York  and 
Washington.  In  Pennsylvania  he  takes  an  equal  share  with 
the  children. 

Tbe  statutes  of  each  state  of  the  American  union  must  be  con- 
sulted, as  no  general  rules  can  be  laid  down.  As  to  the  right  to  tbe 
intestate's  interest  in  community  property  in  tbe  states  where  tbe 
law  of  "  community  "-—of  "acquets  and  puns" — prevails,  see 
Inhbbjtancb. 

IHTBSTINAl  OBSTRDCnOH  ilUus),  in  surgery,  a  condition 
in  which  the  onwaid  passage  of  the  faeces  is  prevented.  It 
is  often  associated  with  phenomena  due  to  strangulation  of 
the  gut,  leading  to  gangrene,  and  with  systemic  poisoning  due 
to  the  absorption  of  toxins,  resulting  from  the  decomposition 
of  the  retained  faeces.  Intestinal  obstruction  may  be  coDveni' 
ently  divided  into  arute  and  chronic 

Acule  IntesHnai  Obsimciion  forms  one  of  tbe  most  urgent  of 
surgical  emergendes.  The  following  are  its  chief  causes:  (r) 
strangulation  by  bands  or  adhesions  or  tlirough  ^>ertures; 
(i)  volvulus;  (3)  the  impaction  of  foreign  bodies;  (4)  acute 
intussusception;  {5)  strangulation  over  aband  or  acute  kinking 
of  the  gut;  (6)  the  termination  supervening  on  chronic  obstruc- 
tion; (7)  congenital  malformations  of  the  intestines. 

StranEulation  by  Bonds  or  Adhesions  or  through  Apertures. — These 
terms  are  applied  to  obstruction  by  constricting  bands  within  the 
abdomen.  These  may  be  the  result  of  the  stretching  of  old  inflam- 
matory adhesions,  the  result  of  former  peritonitis.  "These  bands  are 
commonly  utuated  between  different  parts 
of  the  mesentery  or  between  the  mesentery 
and  another  oi^n  such  as  the  appendix. 
Two  methods  of  produdng  strangulation 
exist;  in  the  first  the  bowel  passes  under 
an  arch  or  loop  forrned  by  some  short  con- 
Btricting  band  and  cannot  return,  or  if  the 
l>and  is  long  it  may  form  a  noose  in  which   ■ 
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Fig.  I. — Diagram  to 
-..(,.  ...     show  how  Strangula- 

the  loop.  A  coil  of  mtestine  may  also  slip  tion  by  a  Band  may 
into  a  hole  in  the  mesentery  or  omentum  take  pb«. 
or  find  its  way  into  a  pouch  of  peritoneum, 
forming  what  is  known  as  an  internal  hernia.  The  onset  of 
symptoms  ie  sudden  and  abrupt.  The  patient  is  seized  with 
acute  abdominal  pain  aBBociated  with  collapse.  The  pain  is 
usually  referred  to  tbe  region  of  the  umbilicus;  this  localization, 
however,  is  no  guide  to  the  situation  of  the  lemon.  Vomiting  is  eariy 
and  persistent,  generally  assuming  a  faecal  character  between  the 
second  and  the  ninth  day.    There  is  no  obvious  tumour;  conttma- 

"      ■■  It  first,  but  if  no  relief 

nsues.     This  form  of 
w.......  ».....^..  «.  .........  ....^........  ...  vniino-  nn-in1#'.  niiH  th 

faistary  of  previous  peritonitis. 

average  duration  is  five  to  seven  days,  and  death  t 

extiaustion  or  from  toxaemia  following  peritonitis. 

Vahuius  means  a  torsion  or  twisting  of  the  gut.  There  are  two 
chief  varieties ;  (1)  in  which  the  bowel  is  twisteoupon  its  mesenteric 
axis  (fig.  3  j ;  (3)  in  which  it  is  wound  round  another  cml  of  intestine. 
The  sigmoid  flexure  is  the  situation  in 
which  volvulus  most  commonly  takes 
place,  but  it  may  occur  in  the  caecum 

and     small     intestine.       When     once  t  I'  T      >  ^\   i 

present,    plastic    peritonitis    fixes    the  \r  f         \    P  % 

coil  in  pontton  and  the  blood  supply  /7JiX~-.^^  -^  1/ 

becomes     obstructed.        Volvulus      —  tdJfZ.^~-.^^.i  -• 

generally    preceded   by   a   history   c. 
chronic  constipation.  The  acute  symp-   , 
toms  start  abruptly  and   are   similar  ' 
to  those  of  internal  strangulation,  but 
the  pain  at  first  is  m»we  intermittent       FlG.  9.— Diagram  to  show 
in  type.    There  is  usually  early  tender-  how    Volvulus    may    take 
ncsB  over  the  spot  and  constipation  is  place, 
absolute.    Much  distress  is  occaaonai 

by  abdominal  distension  from  flatus,  iriiich  develops  with  remark- 
able rapidity.  The  swelling  is  localized  at  first.  Spontaneous 
natural  cure  is  unknown,  and  without  surgical  interference  death 
is  inevitable. 

Impacted  Foreipi  Bodies. — Gall-stones  may  cause  obstruction  when 
they  are  of  large  siw.  These  gaii-stones  when  lodged  in  the  intestine 
may  there  be  enlarged  by  subsequent  accretion.  Leichenstern  de- 
scribes such  a  stone  with  a  circumference  of  g  in,,  and  Sir  F.  Treves 
removed  from  the  intestine  of  an  old  lady  a  calculus,  the  large  w» 
layers  of  magnesia,  the  patient  having  tr'~ 
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carbonate  of  ;nagneiia  d^ly  for.  loany  yeare.  Gall-stones  may  give 
rise  to  intermittent  Bub-acute  attacks  <n  incomplete  obstruction  and 
finally  give  tiie  to  an  acute  attack  accompanied  by  tevere  pain  and 
voniiting,  wblcb  ib  constant  and  early  becomes  faecal.  The  abdomen 
is  soft  and  flaccid, and  the  aSected  coil  is  rarelj^  to  be  felt.  The 
symptoms  vary  with  the  situation  of  the  obstruction  and  are  gener- 
ally more  urgent  the  nearer  to  the  duodenum.  Foreign  bodies  that 
have  been  swallowed  by  accident  or  otherwise  may  give  rise  to 
obstruction,  though  extraordinary  objects,  as  knives,  coins,  pipes, 
flints.  Sec.  awftltowed  by  juggleiB,  are  known  to  have  passed  by 
rectum  without  injury.  In  cases  where  the  foreign  body  lodges  in 
the  intestine  the  caecum  and  duodenum  are  favourite  GJtuations  for 
obstruction.  In  the  museum  of  th^  Royal  College  of  Surges  is  a 
specimen  in  which  the  duodenum  is  blocked  by  a  mass  of  pins  weigh- 
ing nearly  a  pound.  Foreign  bodies  may  remain  weeks  or  months  In 
situ  before  giving  rise  to  serious  symptoms,  the  progreaa  of  the 
larger  substances  being  marked  by  temporary  obstruction.  .In  a 
case  Quoted  by  Duchaussoy  the  obstructing  mass  consisted  of  over 

Joo  cherry  stones.  The  diagnosis  of  obstruction  by  foreign  bodies 
as  been  mudi  simplified  since  the  introduction  of  the  X-rays, 
Enteroliths  may  themselves  cause  obstruction.  They  may  nmsist 
of  njasses  of  indigestible  v^etable  materUI  matted  togetner  with 
faeces  and  mucous.  In  Scotland  they  are  frequently  found  to 
tonsist  of  husks  of  coarse  oatmeal  (aenoliths).  In  thin  persons  large 
enteroliths  and  foreign  bodies  may  be  palpable.  The  symptoms  are 
those  similar  to  obstruction  by  a  large  gall-stone. 

Actii«  ItUussusceplion  tonaa  about  30%  (rf  all  cases  of  intestinal 
obstruction,  and  is  the  most  common  variety  found  in  children. 
More  than  50%  of  the  cases  are  found  during  the  fiist  ten  years  of 
life,  and  half  that  amount  in  babies  under  one  year;  the  large  pre- 
ponderance is  in  males.  By  intussusception  is  meant  an  invajgination 
or  protrusion  of  a  part  of  the  intestine  in  the  lumen  of  the  intestine 
immediately  below  it:  the  lower  part  oi  the  intestine  may  be  said 
to  have  swallowed  tnat  immediately  above  it.  The  mesentery 
attached  to  the  upper  portion  is  necessarily  dramed  in  with  it. 
The  condition  may  be  seen  by  referring  to  the  oH^ram  (fig.  3}. 
The  invaginated  portion  is  termed  the 
itUiusttscepium,  and  the  lower  portion  which 
it  enters  is  known  as  the  intHSStacipitns.  It 
is  to  the  constriction  of  the  vessels  in  the 
entering  mesentery;  and  later  to  their  possible 
complete  obstruction  that  an  due  the  late 
serious  phenomena  of  intussusception,  e.f. 
gangrene  or  rupture  of  the  gut.  Peritonitis 
also  ensues,  and  by  the  formation  of  adhesions 
_.  ..      between  the  serous  coats  of  the  entering 

ir.«  <  nia-T^m  *"<*  returning  parts  leads  to  inedudbility 
f       Si  howf     an   °*  **  intussusception.     A  cure  occasionally 

to  snow  ^^  ,  ensues  from  spontaneous  reduction  rf  the 
Iniussuscepuon  takes  i„^nation,  oTagain  permanent  stenosis  of 
Pl^*^-  the  intestine  may  result  from  the  adhesioa 

of  the  opposed  surfaces,  or  the  occurrence  of  gangrene  may 
lead  to  perforation  of  the  intestine  with  acute  septic  peritonitis. 
Occasionally  when  there  is  no  perforation  adherence  takes  place 
between  the  aegmeots.  and  the  gangrenous  portion  sloughs  off 
and  is  discharged  by  the  rectum.  The  cause  of  intussuacet^on 
is  said  to  be  violent  peristaltic  action,  however  produced.  Poly- 
poid tumours  or  masses  of  worms,  or  masses  of  irriuting  ingesta, 
are  said  to  lead  to  its  occurrence.  X.  Dolore  and  R.  Leriche  contend 
that  the  primary  factor  is  congenital  mobility  of  the  caecum.  They 
•M>te  that  in  48  "a  of  foeti  the  caecum  is  mobile  in  hsif,  Gxatioa 
tdually  going  on;  while  in  8-5%  of  adults  it  retains  its  mobility, 
"hey  thus  endeavour  to  account  for  the  fact  that  in  300  collected 
cases  304.  occurred  in  children  less  than  one  year  old.  Intussuscep- 
tion is  met  with  in  four  chid  situations:  (a)  tiie  ileo-caecal,  which  is 
said  to  be  the  most  frequent,  constituting  44  °o  of  all  cases  (Treves) ; 
(ft)  the  enteric  variety,  involving  the  small  intestine;  (c)  the  colic 
form;  (d)  the  ileo-colic,  the  ileum  being  invaginated  through  the  ileo- 
caecal  vaU*.  Intussusception  may  Ix  acute  orchremic.  sometimes 
lasting  intermittently  for  years.  The  acute  form  is  the  moat  common. 
In  young  children  an  attack  occurs  with  severe  pain,  at  first  par- 
oxysmal out  later  continuous;  vomiting  is  less  eariy  and  less  con- 
tinuous than  in  strangulation  by  bands,  and  diarrhoea  tenesmus, 
much  straining  and  the  pass^e  of  blood  mucus  from  the  uius  are 
common.  Collapse  soon  supervenes.  ELarly  in  the  case  the  abdomen 
is  but  little  distended,  and  in  about  half  the  cases  a  distinct  tumour 
can  be  felt.  In  some  cases  the  invaginated  gut  may  be  felt  prtitrud- 
iag  through  the  sphincter.  Chronic  intussusception  occurs  more 
frequently  in  adults  than  in  children;  the  symptoms  may  resemble 
chrt>nic  enteritis  and  be  so  masked  that  the  nature  of  the  illness 
remains  undiamMed  until  an  acute  attack  supervenes,  w  the  patient 
succumbs  to  the  diarrhoea,  vMniting  and  haemorrhage. 

CMesmJol  Uaiformotiomi  of  Ike  InlesHnes.—C^  ham  been  re- 
corded in  which  the  small  intestine  ended  m  a  blmd  pouch.  Im- 
perforate anus  b  a  fairly  freqirent  occurrence  in  youn^  infants,  but 
attention  is  usually  called  to  the  condition.  Partial  Knctures  of  the 
intestine,  if  the  strictme  be  not  too  narrow,  may  pass  unnoticed  for 
years,  and  final  complete  obstniction  may  result  from  a  blockaw  <rf 
the  stricture  bv  some  foreign  substance  such  as  a  plug  0*  haul 
faecal  matter  or  a  fruit  stone. 
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Treatment  of  Acute  InitsfauU  (Aslntclitm/—Eaily  diagnosis  ao4 
eariy  laparotomy  are  essential,  and  it  is  important  to  operate  before 
the  patient  is  poisoned  by  the  absorption  of  toxins  from  the  bowel: 
To.  administer  purgatives  is  worse  than  useless.  Of  raassage'and 
abdominal  taxis  Sir  F.  Treves  says:  "  These  are.  to  be  condemnedt 
as  they  may  rupture  the  already  moribund  bowel  and  make  effective 
a  threatened  perforation.  These  measures  are  for  the  most  part 
feeble  excuses  for  avoiding  or  delaying  the  operation."  Tiie  opera- 
tion may  be  undertak«i  in  one  or  two  stages,  and  includes  the  opening 
and  evacuation  of  the  distended  intestines  aod  the  search  for  and 
reduction  or  removal  of  the  obstruction. 

Chronic  Inlestinai  Obstruction. — The  causes  of  chroitic  obstnic- 
tion are  very  numerous,  and  may  be  divided  into  the  following 
groups:  (t)  intra-intestinaJ  conditions,  i.e.  the  impaction  <rf 
foreign  bodies  and  impaction  of  faeces;  (3)  ofiectioiis  of  the 
intestinal  wall  such  as  strictuie,  new  growths  in  the  intestine, 
particularly  tHoae  of  a  malignant  type,  adhesions  <n  matting 
together  of  the  Intestines  from  peritraiitls  or  kinking  of  the  gut 
from  disease  of  the  mesenteric  ^ands;  (j)  chronic  intussuscep- 
tion; (4)  compression  of  the  bowel  by  a  tumour  or  bands 
developing  outside  the  intestine.  Of  these  the  commonest  are 
malignant  growths  and  faecal  impaction. 

The  general  symptoms  of  chronic  obstruction  are  more  or 
less  alike.  The  patient  is  attacked  with  gradually  increasing 
constipation,  which  may  alteniate  with  diarrhoea  which  is 
generally  set  up  by  the  irritation  of  the  retained  faeces.  In 
obstruction  due  to  malignant  growths  the  character  of  the 
motions  is  changed,  they  become  scybalous,  pipe^ike  or  flattened. 
The  abdomen  becomes  distended,  and  at  intervals  severe 
symptoms  may  supervene,  consisting  of  pain  and  vomiting 
with  complete  constipation  owing  to  some  temporary  complete 
obstruction,  lite  attacks  usually  pass  off,  and  relief  may 
be  obtained  naturally  or  by  the  administration  of  a  purgative, 
but  they  have  a  tendency  to  recur  and  in  mahgnant  t^JMHi—  to 
increase  to  complete  obstruction.  Finally  a  seizure  may  persist 
and  take  on  all  the  characters  of  an  acute  attack,  and  dc^tb  may 
supervene  from  eihaustion,  perforation  or  peritonitis,  unless 
immediately  treated.  When  it  arises  from  simple  stricture  no 
tumour  is  to  be  felt,  but  in  malignant  disease  tJte  tumour  may 
be  frequently  palpated,  unless  during  an  acute  attack  when  the 
abdomen  b  much  distended  with  gas. 

Faecal  Impaction  is  not  uncommon  in  adult  females  who  have 
suffered  from  chronic  constipation.  The  common  seat  of  the  bk>ck- 
age  is  io  the  colon,  chiefly  in  the  sigmoid  flexure  and  in  the  rectum, 
but  it  may  occur  in  the  caecum.  The  accumulation  may  form  a 
doughy  tumour  which  in  parts  may  t>e  nodular  and  intensely  hard. 
The  causes  are  due  to  the  state  of  tke  contents  of  the  bowel  itself,  to 
congenital  or  acquired  weakness  and  diminisbed  expulsive  power  dk 
the  bowd,  or  to  painful  affections  cf  tlie  anus,  fissures,  piles  and 
painful  bladder  affections.  The  acute  symptoms  are  ajways  pre- 
ceded by  a  prolonged  period  of  malaise;  the  oreath  is  offensive  and 
the  tongue  foul,  and  the  temperature  may  l>e  raised  from  the  ab- 
sorptun  of  touns.  Faecal  impaction  requires  the  >regular  and 
repeated  administration  of  lar^  enemata,  ^ven  through  a  long  lube, 
together  with  the  administration  of  calomel  and  belladonna.  lAtge 
impacted  masses  in  the  rectum  may  be  broken  up  and  removed  by 
a  sco(^. 

Slriciures  of  lie  Intestinal  Wall. — Simple  strictures  are  infiequeot. 
and  are  d^t  with  by  the  operation  01  lateral  anastomosis.  They 
follow  dysenteric  or  tuberculous  ukention  or  the  passage  of  gall- 
stones. Stricture  due  to  carcinoma  of  the  intestinal  wall  occurs 
usually  in  the  old  or  middle-a^al,  and  the  symptoms  come  on  insidi- 
ously. As  soon  as  the  condition  is  diagnosed  an  attempt  should  be 
made  to  remove  the  tumour  if  freely  movable,  or  if  this  is  not  possibte 
to  afford  rdief  by  short-circuittna  the  intestine  or  by  colotomy. 

Chronic  Inlussusceplion  has  been  frequently  mistaken  m  the 
diagnosis  for  rectal  polypus,  cancer,  tubereulous  peritonitis,  &c. 
(Treves).  If  diagnosed  it  may  be  reduced  by  inflatirm  with  air,  but 
frequently  too  many  adhesioDB  are  present  for  thw  to  be  possUe, 
and  laparotomy  with  excision  of  the  mass  sfaouM  be  undertaken; 
the  results  are  said  to  be  very  encouraging. 

Compression  of  the  bowel  due  to  a  tumour  orbands  external  to  the 
bowel  may  occasionally  give  rise  to  (Aistruction.  An  eaploratory 
operatbn  shoukl  be  undertaken  for  the  exdsion  of  the  tumour,  or 
the  separation  of  adherens  and  release  of  the  bowd,  or  if  the 
intestines  are  much  matted  t(«ether  by  peritonitiE  an  intestinal 
anastomosis  may  give  relief.  Obstniction  due  to  paralysis  of  the 
muscnlar  coat  of  the  intesrine  has  been  described  (adynamic  ob. 
struction).  but  its  existence  is  a  subject  of  di^nite.        (H.  L.  H.) 

IMTIfSTlHB  (Lat.  inUsfinus.  internal,  usually  in  neuter  fJural 
naestina,  from  tnha.  within),  in  anatomy,  the  low^  part  <A  the 
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alinentajy  canal;  ut  puw  and '  mamoiats  divided  iota-  tbe 
smaller  intestine,  from  tlie  pyloruB  to  tbe  iliocaecal  valye,  and 
the  larger,  reaching  from  the  caecum  and  colon  to  the  end  of  the 
rectum.  The  word  ia  frequently  applied  to  the  vholeof  the 
alimentary  canal  in  invertebrates.    (See  Auuentaky  Canal.) 

INTOXICATION  (Lat.  toxicare,  intoxicare,  to  smear  with  poison, 
U)xkum,  an  adaptation  of  Gr.  To^tnbn,  sc.  ^iipitaiu>i',  a  poison 
smeared  (marrows;  r6(ov,  bow), poisoning,  01  the  action  of  poiaona, 
whether  of  diugs,  bacterial  products,  or  other  tojdc  substances, 
and  hence  the  condition  resulting  fiom  such  poisoning,  particu- 
larly the  disorder  of  the  nervous  sjntem  produced  by  excessive 
drinking  of  alcohol  (see  Inebuety  and  Drdnxenness). 

INTRA,  a  town  of  Piedmont,  Italy,. in  the  province  of  Novara, 
on  the  W.  shore  of  Lajce  Maggioie,  685  ft,  above  sea-Ievel,  13  m. 
N.  of  Arona  by  steamer.  Pop.  (1901)  6^34.  It  is  situated 
between  two  torrents,  which  afford  water-power  for  cotton  and 
silk  mills,  hat  factories,  foundries,  &c.;  these  chicily  belong  to 
Swiss  proprietors,  who  have  fine  villas  with  -beautiful  gardens. 
The  chuidi  is  a  large  edifice  of  1708-1751. 

INTRAD08  (a  French  term,  Lat.  intra,  within,  Pr.  dos,  back), 
in  architecture,  the  under-curved  surface  or  soffit  of  an  arch 
(?■".)■ 

INTRANSIGENT  (adopted  from  the  Fc.  inircmsigeani,  taken, 
through  the  Spanish  intransigenle,  from  the  Lat.  in,  not,  and 
tratuigere,  to  come  to  an  understanding),  one  whose  attitude  is 
that  of  an  irreconcilable.  The  term  is  used  chiefly  of  politicians 
of  an  advanced  type;  those  in  complete  antagonism  to  the 
existing  fonn  of  government;  but  is  especially  applied  on  the 
continent  of  Europe  to  members  of  legislatures  holding  extreme 
Radical  views,  la.  this  sense  the  word  was  first  used  in  the 
political  troubles  which  arose  in  Spain  in  the  years  1873- 
1874,  Intransigentism  implies  an  attitude  of  uncompromising 
disagreement  with  political  opponents.  Tbe  word  is  also  used 
non-politically,  in  the  sense  of  intractability  and  intolerance. 

INTRINSIC  (through  Fr.  inlrinsique,  from  Lat.  inirinsecus, 
inwardly;  inter,  within,  secus,  following,  from  root  of  sequi, 
to  follow),  an  adjective  originally  applied  to  something  internal 
or  inside  another,  but  now  ordinarily  used  to  express  a  quality 
inherent  in  or  inseparable  from  a  person,  thing  or  abstract 
conception.  In  anatomy  the  term  is,  however,  still  used  of  a 
muscle  which  has  both  its  origin  and  insertion  in  the  organ  in 
which  it  is  found. 

INTROSPECnOH  (from  Lat.  introspicere,  to  look  within),  in 
psychology,  the  process  of  examining  the  operations  of.  one's 
own  mind  with  a  view  to  discovering  the  laws  which  govern 
psychic  processes.  The  introspective  method  has  been  adopted 
by  psychologists  from  the  earliest  times,  more  especially  by 
Hobbes,  Locke,  Berkeley,  Hume,  and  English  psychologists  of 
the  earlier  school.  It  possesses  the  advantage  that  the  individual 
has  fuller  knowledge  of  hb  own  mind  than  that  of  any  other 
person,  and  Is  able  therefore  to  observe  its  action  more  accurately 
under  systematic  tests.  On  the  other  hand  it  has  the  obyious 
weakness  that  in  the  total  content  of  tbe  psychic  state  under 
examination  there  must  be  taken  into  account  the  conscious- 
ness that  the  test  is  in  progress.  This  consciousness  necessarily 
arouses  the  attention,  and  may  divert  it  to  such  an  extent  that 
the  test  as  such  has  little  value.  Such  psychological  problems 
as  those  connected  with  the  emotions  and  their  physical  con- 
comitants are  especially  defective  in  the  introspective  method; 
the  fact  that  one  is  looking  forward  to  a  shock  prepared  in 
advance  constitutes  at  once  an  abnormal  psychic  state,  just  as  a 
nervous  person's  heart  will  beat  faster  when  awaiting  a  doctor's 
diagnosis.  The  purely  introspective  method  has  of  course  always 
been  supplemented  by  the  comparison  of  similar  psychic  states 
in  other  persons,  and  in  modem  psycho-phyaioiogy  it  is  of  com- 
paratively minor  iroportance. 

See  PsvcHOLOGY,  Attention,  &c.;  a  dear  statement  will  be 
found  in  G.  F.  Stout's  Manual  of  Psychology  (1898),  i.  14. 

INTUITION  (from  Lat.  inlttiri,  to  look  at),  in  philosophy,  a 
term  applied  to  immediate  or  direct  apprehension.  The  truth 
of  a  theorem  in  geometry  is  demonstrated  by  a  more  or  less 
elaborate  series  of  arguments.    This  is  not  the  case,  according 


tq  tbe.intuitionalist  school  of  phtlosc^hy,  with  the  tqiprehensioB 
of  universal  prmciples,  which  present  themselves  as  necessarily 

true  in  their  own  right,  without  any  sort  of  proof.  The  fact 
that  things  which  are  equal  to  the  s^me  things  are  equal  to 
one  another  is  apprehended  directly  or  immediately  without 
demonstration.  Similarly  in  ethics  the  intuitional  school  holds 
that  the  principles  of  right  and  wrong  are  immediately  appre- 
hended without  reference  to  any  other  criterion  and  without  any 
appeal  to  experience.  Ethical  intuitionalism  sometimes  goes  even 
farther,  and  holds  that  the  conscience  when  faced  with  any 
particular  action  at  once  assigns  to  it  a  definite  moral  value. 
Such  a  view  presupposes  that  tbe  moral  quality  of  an  action 
has,  as  it  were,  concrete  reality  which  the  special  faculty  of 
conscience  immediately  recognizes,  much  in  the  same  way  as 
a  barometer  records  atmospheric  pressure.  The  intuitionalist 
view  is  attacked  mainly  on  the  ground  that  it  is  false  to  the 
facts  of  experience,  and  it  is  maintained  that  many  of  the  so- 
called  immediate  a  priori  judgments  are  inpoint  of  fact  the  result 
of  forgotten  processes  of  reasoning,  and  therefore  a  posteriori. 
Minor  grounds  of  attack  are  found  in  the  difficulty  of  discovering 
in  certain  primitive  peoples  any  intuitive  conception  of  right 
and  wrong,  and  in  the  great  diSerences  which  exist  between 
moral  systems  in  diSerent  countries  and  ages. 

INULIN  (C«HiaO()u  in  chemistry,  a  starch-like  carbohydrate, 
known  also  as  ulantin^  menyanthin,  dahlin,  synanthrin  and 
sinistrin.  It  occurs  in  many  plants  of  the  large  genus  Composilae, 
to  which  the  elicampane  (Lat.  inula)  belongs;  and  forms  a  white 
tasteless  powder,  sparingly  soluble  in  cold  water,  veiy  soluble 
in  hot  water  and  insoluble  in  alcohol.  It  is  not  coloured  blue  by 
iodine;  and  it  reduces  ammoniacal  silver  and  gold  solutions, 
but  not  Fehling's  solution.  Heated  with  water  or  dilute  adds, 
it  is  converted  into  laevulose. 

INVAR,  an  alloy  of  nickel  and  steel,  characterized  by  an 
extremely  small  coefficient  of  thermal  expansion;  it  is  specially 
useful  in  the  construction  of  pendulums  and  of  geodetic  measuring 
apparatus,  in  fact,  in  all  mechanical  devices  where  it  is  an 
advantage  to  avoid  temperature  compensation.  The  name 
was  chosen  as  expressing  the  invariability  of  its  dimensions  with 
heat.    See  Clock;  Geodesy.) 

INVARIABLE  PLANE,  in  celestial  mechanics  (see  Astsokouy), 
that  plane  on  which  the  sum  of  the  moments  of  momentum  of  all 
the  bodies  which  make  up  a  system  is  a  maximum.  It  derives  its 
celebrity  from  the  demonstration  by  Laplace  that  to  whatever 
mutual  actions  all  the  bodies  of  a  system  may  be  subjected,  the 
position  of  this  plane  remains  invariable. 

A  conception  (A  it  may  be  reached  in  the  following  way.  Suppose 
that  from  the  centre  of  gravity  of  the  solar  system  (instead  of  which 
we  may,  tf  we  choose,  take  the  centre  of  the  sun),  linea  or  radu 
vectores  be  drawn  to  every  body  of  the  solar  system.  Aa  the  planet 
revolves  around  the  centre,  each  radius  vector  describes  a  surface 
of  which  the  area  swept  over  in  a  unit  of  time  measures  tbe  area) 
velocity  of  the  planet.  The  constancy  of  this  velocity  in  the  case  of 
the  sun  and  a  single  planet  is  formulated  in  Kepler's  second  law. 
Next  pass  any  plane  through  the  centre  of  motion  and  project  the 
area  jnst  defined  upon  that  plane.  We  shall  thus  have  a  [M^jected 
areal  velocity,  the  product  of  which  by  the  mass  of  the  planet  is  the 
moment  of  momentum  of  the  latter.  Form  this  product  for  every 
body  or  mass  of  matter  in  the  system,  and  the  sum  a(  the  moments  is 
then  invariable  whatever  be  the  direction  of  the  plane  of  projection. 
In  the  case  of  a  single  body  revolving  around  the  sun  this  plane  is 
that  of  its  orbit.  When  all  the  bodies  of  the  syEteni  are  taken  into 
account,  the  invariable  plane  is  a  certain  mean  among  the  planes  of 
all  the  orbits. 

In  the  case  of  the  solar  system  the  moment  of  Jupiter  is  so  pre- 
ponderant that  the  poation  <rf  the  invariable  plane  does  not  deviate 
much  from  that  of  the  orbit  of  Jupiter.  The  influence  of  Saturn 
comes  next  in  determining  it,  that  of  all  the  other  planets  la  much 
smaller.  The  latest  computation  of  the  position  of  this  plane  is  by 
T.  J.  J,  See,  whose  result  for  the  position  of  the  invariable  plane  is 
inclination  to  ecliptic  1°  35'  7'-74,  longitude  of  node  on  ecliptic 
106°  8',  46'-7  (Eq,  1850). 

INVENTORY  (post-class.  Lat.  invenlarium,  a  list  or  repertory, 
from  invenire  to  find),  a  detailed  list,  schedule  or  enumeration 
in  writing,  of  goods  and  chattels,  credits  and  debts,  and  some- 
times also  of  lands  and  tenements. 

(i)  In  law,  perhaps  its  earliest,  and  certainly  its  most  important 
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nse  has  been  in  connexion  with  the  doctrine  of  "  benefit  of 
Inventory,"  derived  by  many  legal  systems  from  the  beneficium 
inventarii  of  Roman  law,  according  to  which  an  heir  might  enter 
on  his  ancestor's  inheritance  without  being  liable  for  the  debts 
attaching  to  it  or  to  the  claims  of  legatees  beyond  the  vaiat 
previously  ascertained  by  "  inventory  " — of  the  estate.  The 
benefit  lA  inventory  exists  in  Scots  law,  in  France  (btiUfice 
d'iitMttlaire),  in  Italy,  Mauritius  {CivU  Code,  Art.  774),  Quebec 
(Civil  Code,  Art.  660),  St  Lucia  (Ciml  Code,  Art.  585},  Louisiana 
(Civil  Code,  Arts.  1015  et  seq.),  and  under  the  Roman  Dutch 
law  in  Ceylon.  In  South  Africa  benefit  of  inventory  is  super- 
seded by  local  legislation. 

(ii.)  In  many  systems  of  taw,  the  duty  is  imposed  on  executors 
and  administrators  of  making  an  "  inventory  "  of  the  estate  of 
the  testator  or  intestate,  in  order  to  secure  the  property  to  the 
persons  entitled  to  it.  In  England  this  duty  was  created  by 
statute  in  1539.  In  modem  practice  an  inventory  is  not  made 
unless  called  for,  but  the  court  may  order  it  ex  officio,  and  will 
do  so  on  the  application  of  any  really  interested  party.  Similar 
provisions  for  an  inventory  of  the  estate  of  deceased  persons  are 
made  in  Scots  law  (Probate  and  Legacy  Duties  Act  1808  (s.  38), 
and  Executors  (Scotland)  Act  1900  (s.  5),  and  in  most  of  the 
British  colonies.  In  Scotland,  prior  to  the  Finance  Act  1894 
(which  imposed  a  tax,  called  "estate  duty,"  on  the  principal 
value  of  all  property,  heritable  or  movable,  passing  on  death),  the 
stamp  duty  on  movable  property  was  termed  "  inventory  duty." 
In  the  United  States,  the  duty  of  preparing  an  inventory  is  gener- 
ally imposed  on  executors  and  adminisiratorB;  see  Kent,  Com- 
mentaries on  American  Low  (new  cd.,  1806),  ii.  414,  415;  and  cf. 
Gen.  Stats,  of  Connecticut,  iSSfi,  a.  578;  New  York  Stats,  s.  3714; 
'New  Jersey  (Orphans  Court,  s.  58). 

(iii.)  An  analogous  duty  of  preparing  an  "  inventory "  is 
imposed  in  many  countries  on  guardians  and  curators.  In 
Scotland  judicial  factors  are  charged  with  a  similar  statutory  duty 
(Act  of  Sederunt,  Nov.  asth,  1857,  under  the  Bankruptcy 
(Scotland)  Act  1856)  as  regards  the  estate  of  insolvent  debtors. 

(iv.)  In  Scots  law,  the  term  "  inventory  "  is  also  applied  to  a 
list  of  documents  made  up  for  any  purpose,  e.g.  the  inverUory 
0/  process  or  the  inventory  of  documents,  in  an  action,  and  the 
inventory  of  Itlle-deeds  produced  on  a  judicial  sale  of  lands. 

(v.)  In  England  an  "  inventory  "  of  the  personal  chattels 
comprised  in  the  security  b  required  to  be  annexed  to  a  bill  of 
sale  (Bills  of  Sale  Act  1883,  s.  5).  See  also  Executors  and 
Aduinistrators. 

INVERARAY,  a  royal  and  municipal  burgfa,  the  county  town 
of  Argyllshire,  Scotland.  Pop.  (1901)  1369.  It  lies  on  the 
southern  shore  of  a  bay,  where  the  river  Aray  enters  Loch  Fyne, 
40  m.  directly  N.W.  of  Glasgow,  and  85  m.  by  water.  The  town 
consists  of  one  street  ninnit^  east  and  west,  and  a  row  of  houses 
facing  the  bay.  Near  the  church  stands  an  obelisk  in  memory 
of  the  Campbells  who  were  hanged,  untried,  for  their  share  in  the 
Argyll  expedition  of  1685  in  connexion  with  the  duke  of  Mon- 
mouth's rebellion.  The  ancient  market-cross,  8  ft.  high,  sup- 
posed to  have  been  brought  from  lona  in  1471,  is  a  beautiful 
specimen  of  the  Scottish  sculptured  stones.  The  chief  industry 
is  the  herring  fishery,  the  herring  of  Loch  Fyne  being  celebrated. 
The  town  originally  stood  on  the  north  side  of  the  bay,  clustering 
round  the  ancient  baronial  hold,  attributed  to  Sir  Colin  Campbell 
of  Lochow,  "  the  Singular,"  who  flourished  at  the  end  of  the 
14th  century,  but  it  was  removed  to  its  present  site  in  the 
middle  of  the  i8th  century.  Inveraray  was  erected  into  a  burgh 
of  barony  in  147a;  and  Charles  I.,  while  a  prisoner  in  Carisbrooke 
Castle,  raised  it  to  a  royal  burgh  in  164S.  Much  has  been  done 
for  it  by  the  ducal  house  of  Argyll,  whose  seat,  Inveraray  Castle, 
is  about  I  m.  from  the  town.  This  handsome  square  structure, 
built  between  1744  and  1761  from  designs  by  Robert  Adam, 
consists  of  two  storeys,  with  a  round  overtopping  tower  at  each 
corner.  Some  fine  tapestry  and  valuable  relics  were  destroyed 
by  fire  in  1S77,  but  the  damage  to  the  castle  was  repaired  in 
i38o.  The  earls  and  dukes  of  Argyll  were  great  planters  of 
trees — mainly  larch,  spruce,  silver  fir  and  New  England  pines — 
and  their  estates  around   Inveraray  are  consequently  among 


the  most  luxuriiwdy  wooded  in  the  Hi^ilands.  Dnniquoicb, 
a  finely  timbered  conical  hill  about  900  ft.  high,  adjoins  the 
castle  on  the  north  and  is  a  picturesque  landmark. 

INVBRCARQILL,  the  chief  town  of  Sonthland  county.  South 
Island,  New  Zealand,  139  m.  by  rail  S.W.  by  W.  from  Dunedin. 
Pop.  (1906)  7299.  It  lies  on  a  deep  estuary  of  the  south  coast 
named  New  River  Harbour,  which  receives  sevend  streams 
famous  for  trout-fishing.  It  is  the  centre  of  the  large  grazing 
and  fanning  district  of  Southland;  and  has  a  number  of  faaories, 
including  breweries,  foundries,  woollen  mills  and  timber-works. 
The  plan  of  the  town  is  rectai^tular,  with  wide  streets;  and  there 
is  a  fine  open  reserve.  The  harbour  is  deep  and  well  sheltered, 
but  the  greater  part  of  the  trade  passes  through  the  neighbouring 
Bluff  Harbour,  on  which  is  Campl>elltowii,  r7  m.  S.  of  Invercargill 
by  rail.  Bluff  Harbour  is  the  port  of  call  and  departure  for 
steamers  for  Melbourne  and  Hobart.  Exports  are  wool,  preserved 
meat  and  timber.  The  district  of  Southland  was  surveyed  in 
1841,  but  was  reported  unfavourable,  and  settlement  was 
delayed  till  t8s7.  Southland  was  a  separate  province  between 
r86o  and  1870,  but,  failing  financially  as  sudi,  rejoined  the 
parent  province  of  Otago.  Invercargill  became  a  municipality 
in  1871,  and  there  are  five  suburban  municipalities.  The  town 
is  the  regular  starting-point  of  a  journey  to  the  famous  lakes 
Wakatipu  and  Te  Anau,  which  are  approached  by  raiL 

INVBRELL,  a  town  of  Gough  county,  New  South  Wales, 
Australia,  on  the  Madntyre  river,  341  m.  N.  of  Sydney,  with 
which  it  is  coimected  by  itdl.  Pop.  (1901)  3393.  It  is  the  c«itre 
of  a  prosperous  agricultural  district  producing,  chiefly,  wheat 
and  maize;  the  vine  is  also  largely  grown  and  excellent  wine  b 
made.  Silver,  tin  and  diamond  mines  are  worked  near  the  town. 
Inverell  became  a  municipality  in  1872. 

IHVBRKEITHINO,  a  royal  and  police  burgh  of  Fifeshire, 
Scotland.  Pop.  (1901)  1676.  It  is  Htuated  on  an  inner  bay  of 
the  shore  of  the  Firth  of  Forth,  3I  m.  S.E.  of  Dunfermline  and 
13!  m.  N.W.  of  Edinburgh  by  the  North  British  railway,  via 
the  Forth  Bridge.  The  chief  industries  are  tanning,  shipbuilding, 
milling,  paper-making,  rope-making  and  brick-making.  With 
SUrling,  Dunfermline,  Culross  and  Queensferry,  Inverkdthing 
returns  one  member  to  parliament  (the  Stirling  district  burghs). 
It  received  its  charter  from  David  I.  St  Peter's,  the  parish 
church,  dates  from  the  nth  century,  but  having  been  nearly 
destroyed  by  fire  was  rebuilt  in  1826  in  the  Gothic  style,  the 
ancient  tower,  however,  being  preserved.  Sir  Samuel  Greig,  the 
father  of  the  Russian  navy  and  designer  of  the  fortifications  at 
Cronstadt,  was  bom  at  Inverkdthing  in  r735.  About  half-way 
towards  Dunfermline  the  battle  of  Inverkeithing  or  Pitreavie 
took  place  on  the  aoth  of  July  r6so,  when  Cromwell's  forces 
defeated  the  Royalists.  A  mile  and  a  half  to  the  south  Ues 
North  Queensferry  (pop.  594),  the  first  railway  station  on  the 
north  side  of  the  Forth  Bridge.  A  little  to  the  west  lies  the  bay 
of  St  Margaret's  Hope,  which  in  r903  was  acquired  by  the 
government  as  the  site  for  the  naval  base  of  Rosyth,  so  named 
from  the  nei^bouring  ruined  castle  of  Rosyth,  once  the  residence 
of  Queen  Margaret,  wife  of  Malcolm  Canmore.  On  the  west 
side  of  the  Forth  Bridge,  in  the  fairway,  lies  the  roc^  islet  of 
BtuAR  with  a  lighthouse,  and  immediately  to  the  east  is  the 
island  of  Inchgarvie  (Gaelic,  "the  rough  island"),  which 
once  contained  a  castle  used  as  a  State  prison,  the  ruins  of  which 
were  removed  to  make  way  for  one  of  the  piers  of  the  Forth 
Bridge. 

INVBRNBSS,  a  royal,  municipal  and  police  burgh,  seaport 
and  county  town  of  Inverness -shire,  Scotland.  Pop.  (iSgi) 
^9,3°3',  U9°^)  211^38.  It  lies  on  both  banks,  though  ptindpaUy 
on  the  right,  of  the  Ness;  and  is  itS  m.  N  of  Perth  by  the 
Highland  railway.  Owing  to  its  situation  at  the  north-eastern 
extremity  of  Glen  More,  the  beauty  of  its  environment  and 
its  fine  buildings,  it  is  held  to  be  the  capital  of  the  Highlands; 
and  throughout  the  summer  it  is  the  headquarters  of  an  immense 
tourist  traffic.  The  present  castle,  designed  by  William  Bum 
(1789-1870),  dates  from  1835,  and  is  a  picturesque  structure 
effectively  placed  on  a  hill  by  the  river's  side;  it  contains  the 
court  and  county  offices.    Of  the  churches,  the  High  or  Parish 
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church  has  a  square  tower  sunnounted  with  a  steeple,  containing 
one  of  the  bells  which  Cromwell  removed  from  Fortrose  cathedral. 
On  the  left  bank  of  the  rivei  stands  St  Andrew's  Episcopal 
Cathedral,  in  the  Decorated  Gothic,  erected  in  1866  from  designs 
by  Dr  Alexander  Ross,  Among  the  schools  are  the  High  School, 
the  collegiate  school,  the  school  of  science  and  art,  and  the  Royal 
Academy,  incorporated  by  royal  charter  in  1752.  Other  public 
buildings  are  the  museum,  public  library,  observatory,  the 
northern  infinnaiy,  the  district  asylum,  an  impiosing  structure 
at  the  base  of  Dunain  Hill  {940  ft.),  the  Northern  Counties 
Blind  Institute,  the  Highland  Orphanage  and  the  Town  Hall, 
opened  in  1883.  In  front  of  the  last  stands  the  Forbes  Memorial 
Fountain,  and  near  it  is  the  old  town  cross  of  1685,  it  the  foot 
of  which,  protected  since  the  great  fire  of  141 1,  is  the  lozenge- 
shaped  stone  called  Clach-na-Cudain  (Stone  of  the  Tubs),  from 
its  having  served  as  a  resting-place  for  women  canying  water 
from  the  river.  The  old  gaol  spire,  slightly  twisted  by  the 
earthquake  of  1816,  serves  as  a  belfry  for  the  town  clock.  Half 
a  mile  to  the  west  of  the  Ness  is  the  hill  of  Tomnahurich  (Gaelic, 
"The  HiU  of  the  Fairies"),  upon  which  b  one  of  the  most 
beautifully-situated  cemeteries  in  Great  Britain.  The  open 
spaces  in  the  town  include  Victoria  park.  Maggot  Green  and  the 
ground  where  the  Northern  Meeting — the  most  important 
athletic  gathering  in  Scotland — is  held  at  the  end  of  September, 
Inverness  is  the  great  distributing  centre  for  the  Highlands. 
Its  industries,  however,  are  not  extensive,  and  consist  mainly 
of  tweed  (tartan)  manufactures,  brewing,  distilUng,  tanning, 
soap  and  candle-making;  there  are  also  nuraeriea,  iron-foundries, 
saw-mills,  granite  works,  and  the  shops  of  the  Highland  Railway 
Company.  There  is  some  shipbuilding  and  a  considerable 
trade  with  Aberdeen,  Leith,  London  and  the  east  coast  generally, 
and  by  means  of  the  Caledonian  Canal  with  Glasgow,  Liveipool 
and  Ireland.  The  Caledonian  Canal  passes  within  1  m.  of  the 
town  on  its  western  side.  In  Muirtown  Basin  are  wharves  for 
the  loading  and  unloading  of  vessels,  and  at  Clachnaharzy  the 
Canal  enters  Beauly  Firth,  There  is  little  anchorage  in  the  Ness, 
but  at  Kessock  on  the  left  bank  of  the  river-mouth,  where  there 
are  piers,  a  breakwater  and  a  coastguard  station,  there  are 
several  acres  of  deep  water.  The  river  at  Inverness  is  crossed  by 
four  bridges,  two  of  tbem  for  pedestrians  only,  and  a  railway 
viaduct.  The  town,  which  is  governed  by  a  provost,  bailies 
and  council,  unites  with  Forres,  Fortrose  and  Nairn  (Inverness 
Burghs)  in  tending  one  member  to  parliament. 

Inverness  was  one  of  the  chief  strongholds  of  the  Picts,  and  in 
565  was  visited  by  Columba  with  the  intention  of  converting 
the  Fictish  king  Bmde,  who  is  supposed  to  have  resided  in  the 
vitrified  fort  on  Craig  Phadrick  (550  ft.),  ij  m.  W.  of  the  town. 
The  castle  is  said  to  have  been  built  by  Malcolm  Canmore,  after 
be  had  razed  to  the  ground  the  castle  in  which  Macbeth  according 
to  tradition  murdered  Duncan,  and  which  stood  on  a  bill  i  m. 
to  the  north-east.  William  the  Lion  (d.  1214)  granted  the  town 
four  charters,  by  one  of  which  it  was  created  a  royal  burgh. 
Of  the  Dominican  abbey  founded  by  Alexander  III.  in  1233 
hardly  a  trace  remains.  On  his  way  to  the  battle  of  Harlaw  in 
1411  Donald  of  the  Isles  burned  the  town,  and  sixteen  years 
later  James  I.  held  a  parliament  in  the  castle  to  which  the 
northern  chieftains  were  summoned,  of  whom  three  were  executed 
for  asserting  an  independent  sovereignty.  In  1563,  during  the 
progress  undertaken  to  suppress  Huntly's  insurrection.  Queen 
Mary  was  denied  admittance  into  the  castle  by  the  governor, 
who  belonged  to  the  earl's  faction,  and  whom  she  afterwards 
therefor  caused  to  be  hanged.  The  house  in  which  she  lived 
meanwhile  stands  In  Bridge  Street.  Beyond  the  northern  limits 
of  the  town  Cromwell  built  a  fort  capable  of  accommodating 
1000  men,  but  with  the  exception  of  a  portion  of  the  ramparts 
it  was  demoli^ed  at  the  Restoration.  In  1715  the  Jacobites 
occupied  the  royal  fortress  as  barracks,  and  is  1746  they  blew 
it  up. 

INVBBNESS-SHIRB,  a  highland  county  of  Scotland,  bounded 
N.  by  Ross  and  Cromarty,  and  the  Beauly  and  Moray  Firths, 
N.E.  by  the  shires  of  Nairn  and  Elgin,  E.  by  BanS  and  Aberdeen 
shires,  S.E.  by  Perthshire,  S.  by  Argyllshire  and  W.  by  the 


Atlantic.  It  includes  the  Outer  Hebrides  south  of  the  northern 
boimdary  of  Harris,  and  several  of  the  Inner  Hebrides  (see 
Hebkides)  and  is  the  largest  shire  in  Scotland.  It  occupies 
an  area  of  3,695,037  acres,  01  4311  sq.  m.,  of  which  more  thsA 
one-third  belongs  to  the  islands.  The  county  comprises  the 
districts  of  Moidart,  Arisaig  and  Morar  in  the  S.W.,  Knoydart 
in  the  W.,  Lochaber  in  the  S.,  Badenoch  in  the  S.E.  and  the 
Aird  in  the  N.  Excepting  comparatively  small  and  fertile 
tracts  in  the  N.  on  both  sides  of  the  river  Ness,  in  several  of  the 
glens  and  on  the  shores  of  some  of  the  sea  lochs,  the  county  is 
wild  and  mountainous  in  the  extreme  and  characterised  by 
beautiful  and  in  certain  respects  sublime  scenery.  There  are 
more  than  hfty  mountains  exceeding  3000  ft.  in  height,  among 
them  Ben  Nevis  (4406),  the  highest  mountain  in  the  British 
Isles,  the  extraordinary  assemblage  of  peaks  forming  the  Monadh- 
liadh  mountains  in  the  S.E.,  Ben  Alder  (3757)  in  the  S.,  and  the 
grand  group  of  the  Cairngorms  on  the  confines  of  the  shires  of 
Aberdeen  and  Banff. 

In  the  north-west  the  Beauly  river  (16  m.  long)  is  formed  by 
the  confluence  of  the  Farrar  and  the  Glass.  The  Enrick  (iS  m.), 
rising  in  Loch-nan-£un,  takes  a  north-easterly  direction  for 
several  miles,  and  then  flowing  due  east  falls  Into  Loch  Ness, 
just  beyond  Drumnadrochit,  close  to  the  ruined  keep  of  Castle 
Urquhart.  The  Ness  (7  m.),  a  fine  stream  for  its  length,  emerges 
from  Loch  Dochf our  and  enters  the  sea  to  the  north  of  Inverness. 
The  Moriston  (19  m.),  flows  out  of  Loch  Climie,  and  pursuing  a 
course  E.  by  N.E.  falls  into  Loch  Nese  4  m.  south  of  Mealfour- 
vounie  (3384  ft.)  on  the  western  shore  opposite  Foyers.  The 
Lochy  (9  m.),  issuing  from  the  loch  of  that  name,  runs  parallel 
with  the  Caledonian  Canal  and  enters  Loch  Linnhe  at  Fort 
William.  The  Spean  (18  m.),  flowing  westwards  from  Loch 
Laggan,  joins  the  Lochy  as  it  leaves  Loch  I.ochy.  The  Nevis 
(i  3  m.),  rising  at  the  back  of  Ben  Nevis,  flows  round  the  southern 
base  of  the  mountain  and  then  running  north-westwards  enters 
Loch  Linnhe  at  Fort  William,  The  Leven  (rs  m.),  draining  a 
series  of  small  lochs  to  the  north-west  of  Rannoch,  flows  westward 
to  Loch  Leven,  forming  during  its  course  the  boundary  between 
the  shires  of  Inverness  and  Argyll.  The  Dulnain  (38  m.),  rising 
in  the  Monadhliath  Mountains,  flows  north-eastwards  and  enters 
the  Spey  near  Grantown,  falling  in  its  course  nearly  3000  ft. 
The  Truim  (15^  m.),  rising  close  to  the  Perthshire  frontier, 
flows  N.N.E.  into  the  Spey.  Three  great  rivers  spring  in  Inver- 
ness-shire, but  finish  their  course  in  other  counties.  These  are 
the  Spey,  which  for  the  first  60  m.  of  its  course  belongs  to  the 
shire;  the  Findhom  (70  m.),  rising  in  the  Monadhliath  Moun- 
tains a  few  miles  N.W.  of  the  source  of  the  Dulnain;  and  the 
Nairn  (38  m.),  rising  within  a  few  miles  of  Loch  Farraline. 
The  two  falls  of  Foyers — the  upper  of  40  ft.,  the  lower  of  165  ft.^ 
are  celebrated  for  their  beauty,  but  their  volume  is  affected, 
especially  in  drought,  by  the  withdrawal  of  water  for  the  works  of 
the  British  Aluminium  Company,  which  are  driven  by  electric 
power  derived  from  the  river  Foyers,  the  intake  being  situated 
above  the  falls.  Other  noted  falls  are  Moral  on  the  Enrick  and 
Eilmorack  on  the  Beauly. 

The  number  of  hill  tarns  and  little  lakes  is  very  great,  con- 
siderably more  than  300  being  named.  l.och  Ness,  the  most 
beautiful  and  best  known  of  the  larger  lakes,  is  33)  m.  long, 
r}  m.  broad  at  its  widest  point  (Urqttbart  Bay),  has  a  drainage 
area  of  696  m.,  and,  owing  to  its  vast  depth  (751  ft.),  uniformity 
of  temperature,  and  continual  movement  of  its  waters,  never 
freezes.  It  is  the  largest  body  of  fresh  water  in  Great  Britain, 
and  forms  part  of  the  scheme  of  the  Caledonian  Canal.  A  few 
miles  S.W,  is  Loch  Oich  (4  m.  long),  also  utilized  for  the  purposes 
of  the  Canal,  which  reaches  its  summit  level  (105  ft.)  in  this  lake. 
To  the  S.  W.  of  it  is  Loch  Lochy  (9^  m.),  which  is  also  a  portion  of 
the  Canal.  Loch  Arkaig  (12  m.)  lies  in  the  country  of  the 
Camerons,  Achnacarry  House,  the  seat  of  Lochiel,  the  chief  of 
the  clan,  being  situated  on  the  river  Arkaig  near  the  point  where 
it  issues  from  the  lake.  The  old  castle  was  burnt  down  by  the 
duke  of  Cumberland,  but  a  few  ruins  remain.  After  Culloden 
Prince  Charles  Edward  found  shelter  in  a  cave  in  the  "  Black 
Mile,"  as  the  road  between  Lochs  Arkaig  and  Lochy  is  called. 
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Locb  Quoich  (6  m.)  lies  N.  by  W.  of  Loch  Arkaig,  and  Loch 
Garry  (4 j  m.)  a  few  miles  to  the  N.  E.;LochMorar  (iij  m.  locig 
by  1}  broad)  is  only  about  600  yds.  from  the  sea,  to  which  il 
drains  by  the  river  Morar,  which  falls  over  a  rocky  barrier,  at  the 
foot  of  which  is  a  Famous  salmon  pool.  The  loch  is  1017  ft 
deep  and  is  thus  the  deepest  lake  in  the  United  Kingdom 
It  contains  several  islands,  on  one  of  which  Lord  Lovat  was 
captured  in  1746.  Loch  Laggan  (7  m.)  and  Locb  Treig  (si  m.) 
the  south  of  the  county  are  both  finely  situated  in  the  midst 
of  natural  forests.  The  principal  salt-water  lochs  on  the  Atlantic 
seaboard  are  Loch  Hourn  ("  Hell's  Lake,"  so  named  from  the 
wild  precipices  rising  sheer  from  the  water),  running  inland  for 
14  m.  from  the  Sound  of  Sleat  and  separating  Glenelg  from 
Knoydart;  and  Loch  Nevis  (14  m.),  a  few  miles  farther  south. 

The  parallel  roads  of  Glen  Roy,  a  glen  with  a  north-easterly 
to  south-westerly  trend,  afewmilcs  east  of  Loch  Lochy,  presented 
a  problem  that  long  exercised  the  minds  of  geologists.  At 
heights  of  1 148  ft.,  1067  ft.  and  S35  ft.,  there  run  uninterruptedly 
along  each  side  of  the  glen  terraces  of  a  width  varying  from 
3  to  30  ft.  Local  tradition  ascribes  them  to  the  Ossianic  heroes, 
and  John  Playfair  ((748-i8ig)  argued  that  they  were  aqueducts. 
The  fact  that  they  occur  also  in  the  neighbouring  Glen  Gloy  and 
Glen  Spean,  however,  disposes  of  an  artificial  origin.  John 
MacCulloch  (r773-(83s)  propounded  the  theory  that  they  were 
lacustrine  and  not  marine,  and  Agassiz  followed  him  with  the 
suggestion  that  the  water  had  been  held  up  by  a  barrier  of 
glacier  ice.  This  view  is  now  generally  accepted,  and  the  roads 
may  therefore  be  regarded  as  the  gently  sloping  banks  of  lakes 
dammed  up  by  glacier  ice.  Glen  Mo  re-nan- Albin,  or  the  Great 
(ilen,  is  a  vast  "  fault,"  or  dislocation,  6z  m.  in  length,  through 
which  Thomas  Telford  constructed  (1804-1822)  the  Caledonian 
Canal  connecring  Loch  Linnhe  and  the  Moray  Firth.  Glen 
More  is  said  to  be  liable  to  shocks  of  earthquake,  and  Loch 
Ness  was  violently  agitated  at  the  time  of  the  great  Lisbon 
earthquake  (i7SS). 

Among  the  glens  renowned  for  beauty  are  Glen  Urquhart 
and  Glen  Moriston  to  the  west  of  Loch  Ness,  Glen  Feshie  in  the 
east,  and  Glen  Nevis  at  the  southern  base  of  Ben  Nevis.  Glen 
Garry,  to  the  west  of  Loch  (Mch,  gave  its  name  to  the  well-known 
cap  or  "  bonnet "  worn  both  in  the  Highlands  and  Lowlands. 
In  Glen  Finnan,  at  the  head  of  Loch  Shiel,  Prince  Charles 
Edward  raised  his  standard  in  1745,  an  incident  commemorated 
by  a  monument  erected  in  1815  by  Alexander  Macdonald  of 
Glenaladalc.  The  great  straths  or  valleys  are  in  the  north  and 
east,  the  chief  among  them  being  Strathfarrar,  Strathglass 
and  Strathnaim,  and  the  heads  of  Stratheam  and  Strathspey. 

Geotogy. — Almost  the  entire  area  of  this  county  is  occupied  by  the 
younger  Highland  schists  and  metamorphic  rocks.  East  of  Loch 
Ericht  and  tbc  rivers  Traim  and  Spey  OS  far  as  Airemore  and  between 
there  and  Duthel  there  are  quartzites  and  quartzoee  schists;  on  the 
remaining  area  the  various  kinds  of  schistose  and  gneissose  rock  have 
hardly  been  worked  out  in  detail.  Granite  masses  occur  in  numerous 
isolated  patches ;  the  largest  is  on  the  eastern  boundary  and  includes 
the  flanks  of  Cairn  Gorm,  Cairn  Toul,  Biasriach,  Cam  Ban  and 
Meall  Tisnail,    Other  smalter  ones  are  found  at  Ben  Nevis,  where  the 
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W.  of  Loch  Ericht  and  another  between  that  loch  and  the 

Pattack;  at  Banavte  on  the  W.  of  the  river  Lochy;  around  the 
upper  end  of  Loch  Clunie  and  at  several  other  places.  The  dloritic 
mass  of  Rannoch  Moor  just  enters  this  county  between  Loch  Ericht 
and  Loch  Ossian. 

The  Old  Red  Sandstone  extends  into  this  county  from  Nairn 
through  CuUodea  Moor  past  Inverness  and  down  Locb  Ness  to  a 

glint  south  of  Foyers;  it  occurs  also  on  the  south-east  side  of  Loch 
ich.  and  around  Beauty,  where  it  forms  the  falls  of  Kilmorach. 
These  rocks  consist  at  the  base  of  coarse  breccias  and  conglomerates 
passing  upwards  into  chocolate-coloured  sandstone  and  nags,  with 
the  shaly  series  containing  limestone  nodules  known  as  the  tisb  bed 
from  the  abundance  and  importance  of  its  fossil  contents;  it  is  well 
exposed  in  the  Big  Burn  and  near  Loch  Ashie.  At  a  higher  horizon 
come  more  jiurple  flags  and  grits.  The  Great  Glen  which  traverses 
the  county  is  an  ola  line  of  earth  fracture  akmg  which  displace- 
ments have  been  produced  during  more  than  one  geological  period. 
Roches  moutonnlea,  glacial  stnations  and  moraines  and  other 
evidences  of  the  great  Ice  age  are  abundant,  besides  the  parallel 
roads  of  Glen  Roy  to  which  allusion  has  already  been  made.    The 


lowest  ctf  these  terraces  is  prolonged  into  Glen  Spean.    At  nAmeroua. 

R laces  on  the  coasts  the  remains  of  did  marine  terraces  occur  at  100 
:,  and  25  ft.  above  the  sea. 

Of  the  small  isles  belonging  to  Invemess-shire  those  of  Rum  and 
Eigg  are  of  the  greatest  interest.  The  northern  part  of  Rum  is  made' 
of  Torridonian  rocks,  shales  below  and  red  sandstones  above; 
altogether  over  10,000  ft.  are  visible.  These  rocks  have  suffered 
thrusting  and  the  ^ales  are  thus  made  in  places  to  overlie  the  eand- 
stones.  A  few  patches  of  Torridonian  occur  in  the  south.  Tertiary 
peridotites  in  laccolitic  masses  cover  a  large  area  in  the  south  of  the 
island  and  form  the  highest  ground.  These  are  penetrated  by 
eucrites  and  gabbros,  followed  later  bysranitea;  and  the  whole  has 
been  subsequently  crushed  into  a  complex  gneissose  mass^  Still 
later,  dolcrite  sills  and  sheets  and  dikes  of  granophyre  and  quartz 
felsite  followed  in  the  same  region.  Eire  is  mainly  built  of  great 
basaltic  lava  flows  with  intrusions  of  doleritic  rocks;  these  were 
succeeded  by  more  acid  intrusioDS,  and  again  by  a  more  basic  series 
of  dikes.  Ktchstones  occur  among  the  later  rocks.  The  Sgurr  is 
capped  by  a  thick  intrusion  of  pitchsttme,  Jurassic  rocks,  including 
the  Estuarine  Lower  Oolite  sandstones,  shales  and  limestones  and 
Middle  Oolite  Oxfordian  rocks  are  found  in  the  north  <rf  this  island; 
there  is  also  a  small  trace  of  Upper  Cretaceous  sandstone.  Canoa, 
Sanday  and  Muck  are  almost  wholly  basaltic;  a  small  patch  of 


Forests  and  Fauna.^~T}eer  forests  occupy  an  enormous  area, 
particularly  in  the  west,  in  the  centre,  in  the  south  and  south>east 
and  in  Skye.  From  the  number  of  trees  found  in  peat  bogs, 
the  county  must  once  have  been  thickly  covered  with  wood. 
Strathspey  is  still  celebrated  for  its  forests,  and  the  natural 
woods  on  Loch  Arkaig,  in  Glen  Garry,  Glen  Moriston,  Sttsthglasa 
and  Strathfarrar,  and  at  the  head  of  Loch  Shell,  are  extensive. 
The  forestsconsist  chiefly  of  oak,  Scotchfir,  birch,  a8h,mountaia- 
ash  (rowan),  holly,  elm,  hazel  and  Scots  poplar,  but  there  are 
also  great  plantations  of  larch,  spruce,  silver  fir,  beech  and  plane. 
Part  'of  the  andmt  Caledonian  forest  extends  for  several  miles 
near  the  Perthshire  boundary.  Red  and  roe  deer,  the  Alpine 
and  common  bare,  black  game  and  ptarmigan,  grouse  and 
pheasant  abound  on  the  moors  and  woodlands.  Foxes  and 
wild  cats  occur,  and  otters  are  met  with  in  the  lakes  and  streams. 
There  are  also  eagles,  hawks  and  owls,  while  great  Bocks  of 
waterfowl,  particulariy  swans,  resort  to  Loch  Inch  and  other 
lakes  in  Badenoch.  Many  of  the  rivers  and  several  of  the  lochs 
abound  with  salmon  and  trout,  the  salmon  fisheries  of  the 
Beauly,  Ness  and  Lochy  yielding  a  substantial  return. 

Climate  and  Agricidture. — Rain  is  heavy  and  frequent  in  the 
mountains,  but  slighter  towards  the  northern  coast;  the  fall 
for  the  year  varying  from  73-17  in.  at  Fort  William  to  43-17  in. 
at  Fort  Augustus,  and  36' 53  in.  at  Inverness.  The  mean 
temperature  for  the  year  is  47'2''F.,  for  January  385"  and  for 
August  58°.  Although  since  1853  the  cultivated  area  has 
increased  greatly,  actually  the  percentage  of  land  under  crops 
is  still  small.  The  Aird  and  Beauly  districts,  some  of  the  straths 
and  several  of  the  glens  are  fertile^  Oats  are  the  predominant 
crop,  barley  is  grown  (mostly  for  the  distilleries),  but  the  wheat 
acreage  is  trifling.  Of  green  crops  turnips  do  well  in  certain 
districts,  artificial  manures  being  extensively  used.  In  those 
quarters  where  the  soil  is  dry,  potatoes  are  successfully  raised. 
An  immense  number  of  the  holdings  are  crofts  averaging  5  acres 
or  under.  About  50%  are  between  5  acres  and  so;  but  few  are 
above  50.  The  operations  of  the  Crofters'  Commission  (i88ti) 
have  been  beneficial  in  a  variety  of  ways.  Not  only  have  reniab 
been  reduced  considetabty  and  arrears  canceUed,  bnt  the 
increased  sense  of  security  resulting  from  the  granting  of  fair 
rentals,  fixity  of  tenure  and  compensation  for  disturbance  has 
induced  tenants  to  reclaim  waste  land,  to  enlarge  thdr  holdings 
and  to  apply  themselves  more  thriftily  and  with  greater  enterprise 
and  intelligence  to  the  development  of  their  farma.  On  the 
large  holdings  the  most  modern  methods  of  husbandry  are 
followed,  the  farm  buildings  are  excellent  and  the  implements 
up-to-date.  The  hilts  furnish  good  pastures.  The  flocks  of 
sheep  are  exceptionally  heavy,  the  chief  varieties  on  the  uplands 
being  Cheviots  and  black-faced  and  in  some  of  the  lower  districts 
Leicesters  and  half-breeds.  Of  the  cattle  the  principal  breed  is 
the  Highland,  the  largest  and  best  herds  of  which  are  in  the 
Western  Isles.     Polled  and  shorthorns  are  also  reared,  and 
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Ayrshires  are  kept  for  dairy  purposes.  Great  numbers  of  the 
hardy  Highland  ponies  are  raised  on  the  hill  fanns,  and  the 
bleed  of  agricultural  horses  was  improved  by  the  introduction 
of  Clydesdale  stallions.  Where  pigs  are  reared  they  appear  to  be 
kept,  especially  amongst  the  crofters,  for  domestic  consumption. 

Industries. — Manufactures  are  few.  Indeed,  excepting  the 
industries  carried  on  in  Inverness,  they  are  almost  entirely 
confined  to  distilling — at  Fort  William,  Kingussie,  Carboat,  Muir 
of  Ord  and  some  other  places — brewing,  woollens  (especially 
tartans,  plaids  and  rough  tweeds),  milling  and  (at  Kirktown 
near  Inverness)  artificial  manures.  The  catering  for  the  wants 
of  thousands  of  sportsmen  and  tourista,  however,  provides 
employment  for  a  large  number  of  persons,  and  has  led  to  the 
cq>ening  of  hoteb  even  in  the  remotest  regions.  The  fisheries, 
on  the  other  hand,  are  of  great  value,  especially  to  the  Hebrideans. 
The  kelp  industry  has  died  out. 

CommuHkaiions. — Owing  to  its  physical  character  communica- 
tion by  rail  is  somewhat  restricted,  but  the  Highland  railway 
mters  the  shire  from  the  south  near  Dalwhinnie  and  runs  to 
Inverness  via  Aviemore  and  Daviot.  Another  portion  of  the 
same  system  also  reaches  the  county  town  from  Nairnshire. 
The  Dingwall  and  Skye  railway  passes  along  the  southern  shore 
of  Beauly  Firth.  In  the  south-west  the  West  Highland  railway 
(NorthBritish)cnters  the  county  3  m.  N.W.  of  Rannoch  station 
and  terminates  at  Mallaig,  via  Fort  William  and  Banavie, 
sending  ofi  at  Spean  Bridge  a  branch  to  Fort  Augustus.  There 
is  also  communication  by  steamer  with  the  piets  of  the  Caledonian 
Canal  and  with  the  Western  Isles,  and  a  considerable  amount 
of  ship[nng  reaches  Beauly  and  Inverness  by  way  of  Moray 
Firth.    Coaches  supplement  rail  and  steamer  at  various  points. 

Poptdalum  ami  Government. — The  peculation  was  9o,iai 
in  1891,  and  90,104  in  1901,  wh«i  43,361  persons  spoke  Gaelic 
and  En^ish,  and  11,733  Gaelic  only.  The  only  considerable 
towns  are  Inverness  (pop.  in  1901,  23,066)  and  Fort  William 
(3087).  The  county  returns  one  member  to  parliament,  but  the 
county  town,  along  with  Forres,  Fortrose  and  Nairn,  belongs 
to  the  Inverness  district  group  of  [tarliamentary  burghs.  Inver- 
ness forms  a  sheriffdom  with  Elgin  and  Nairn,  and  there  are 
resident  sheriffs-substitute  at  Inverness,  Fort  William,  Portree 
and  Lochmaddy.  The  county  is  under  school-board  jurisdiction, 
and  there  are  voluntary  schools  (mcstly  Roman  Catholic)  in 
several  places.  Hie  secondary  schools  in  Inverness  and  some 
in  the  county  earn  grants  for  higher  education.  The  town  council 
of  Inverness  subsidizes  the  burgh  technical  and  art  school.  At 
Fort  Augustus  is  a  well-known  collegiate  institution  for  the 
education  of  the  sons  of  well-to-do  Roman  Catholics. 

History. — To  the  north  of  the  boundary  hills  of  the  present 
counties  of  Argyll  and  Perth  (beyond  which  the  Romans 
attempted  no  occupation)  the  country  was  occupied  by  the 
Picts,  the  true  Caledonians.  The  territory  was  afterwards 
called  the  province  of  Moray,  and  extended  from  the  Spey  and 
Loch  Lochy  to  Caithness.  These  limits  it  retained  until  the 
17th  century,  when  Caithness  (in  1617),  Sutherland  (in  1633) 
and  Ross-shire  (in  1661)  were  successively  detached.  Towards 
the  end  of  the  6th  century  Columba  undertook  the  conversion 
of  the  Picts,  himself  baptizing  their  king,  Bnide,  at  Inverness; 
but  paganism  died  hard  and  tribal  wars  prevented  progress. 
In  the  nth  century,  after  the  death  of  Duncan,  Scotland  was 
divided  between  Macbeth  and  the  Norwegian  leader  Thorfinn, 
who  took  for  his  share  the  land  peopled  by  the  northern  Picts. 
Malcolm  Canmore,  avenging  his  father,  defeated  and  slew 
Macbeth  (1057),  and  at  a  later  date  reduced  the  country  and 
anneud  it  to  the  kingdom  of  Scotland.  In  1107,  when  the 
bishopric  of  Moray  was  founded,  the  infiuence  of  the  Church  was 
beginning  to  effect  some  improvement  in  manners.  Neverthe- 
less, a  condition  of  insurrection  supervened  until  the  reign  of 
David  I.,  when  colonists  of  noble  birth  were  settled  in  various 
parts  of  the  shire.  After  the  battle  of  Largs  (1*63)  the  Norse 
yoke  was  thrown  off.  In  1303  Edward  I.'s  expedition  to 
Scotland  passed  through  the  northern  districts,  his  army  laying 
siege  to  Urquhart  and  Beaufort  castles.  After  the  plantation 
the  clan  system  gradually  developed  and  attained  in  the  shire 


its  fullest  power  and  sjdendonr.  The  Frasns  occupied  the  Aird 
and  the  district  around  Beauly;  the  Chisholms  the  Urquhart 
country;  the  Grants  the  Spey;  the  Camerons  the  land  to  the 
west  and  south  of  Loch  Lochy  (Locheil);  the  Chattan — compris- 
ing several  septs  such  as  the  Macphersons,  Mackintoshes, 
Farquharsons  and  Davidsons — Badenoch;  the  Macdonalds  of 
the  Isles  Lochaber;  the  Clanranald  Macdonalds  Moidart, 
Knoydart,  Morar,  Arisaig  and  Glengarry;  arid  the  Macleods 
Skye,  Unfortunately  the  proud  and  fiery  chieftains  were 
seldom  quiet.  The  dans  were  constantly  fighting  each  other, 
occasionally  varying  their  warfare  by  rebellion  against  the 
sovereign.  In  many  quarters  the  Protestant  movement  made 
no  headway,  the  dansmen  remaining  steadfast  to  the  older 
creed.  At  the  era  of  the  Covenant,  Montrose  conducted  a 
vigorous  campaign  in  the  interests  of  the  Royalists,  gaining 
a  brilliant  victory  at  Inverlochy  (r645),  but  the  effects  of  his 
crusade  were  speedily  neutralized  by  the  equally  masterly 
strategy  of  Cromwell.  Next  Episcopacy  ai^>eared  to  be  securing 
a  foothold,  until  Viscount  Dundee  fell  at  Eilliecrankie,  that 
battle  being  followed  by  a  defeat  of  the  Highlanders  at  Cromdale 
in  1690.  The  futile  rising  headed  by  Mar  ini7i5  led  to  a  com- 
bined effort  to  hold  the  dans  in  check.  Forts  were  constructed 
at  Inverness,  Kilchumin  (Fort  Augustus)  and  Kilmallie  (Fort 
William);  Wade's  famous  roads — exhibiting  at  many  points 
notable  examples  of  engineering — enabled  the  king's  soldiers 
rapidly  to  scour  the  country,  and  general  disarming  was 
required.  Prince  Charles  Edward's  attempt  in  1745  had  the 
effect  of  bringing  most  of  the  dans  together  for  a  while;  but  the 
clan  system  was  broken  up  after  his  failure  and  escape.  Heritable 
jurisdictions  were  abolished.  Even  the  wearing  of  the  Hi^Uand 
dress  was  proscribed.  The  effects  of  this  policy  were  soon 
evident.  Many  of  the  chieftains  became  embarrassed,  their 
estates  were  sold,  and  the  glensfolk,  impoverished  but  high- 
spirited,  sought  homes  in  Canada  and  the  United  States.  As 
time  passed  and  passion  abated,  the  proposal  was  made  to 
raise  several  Hig^and  regiments  for  the  British  army.  It  was 
entertained  with  surprising  favour,  and  among  the  regiments 
then  enrolled  were  the  7gth  Cameron  Highlanders.  With  the 
closing  of  the  ch!4)ter  of  the  Jacobite  romance  the  shire  gradually 
settled  down  to  peaceful  pursuits. 

The  county  in  parts  is  rich  in  antiquarian  remains.  Stone 
axes  and  otha  weapons  or  tools  have  been  dug  up  in  the  peat, 
and  prehistoric  jewelry  has  also  been  found.  Lake  dweUings 
occur  in  Loch  Lundy  in  Glengarry  and  on  Loch  Beauly,  and 
stone  circles  axe  numerous,  as  at  Inches,  Clava,and  in  the  valley 
of  the  Ness.  PicUsh  towers  or  brochs  are  met  with  in  Glenbeg 
(Glenelg),  and  duns  (forts)  in  the  Aird  and  to  the  west  and 
south-west  of  Beauly  and  elsewhere.  Among  vitrified  forts 
the  prindpol  are  those  on  Craig  Phadrick,  Dundbhairdghall 
in  Glen  Nevis,  Dun  Fionn  ta  Fingal's  fort  on  the  Beauly,  near 
Kilmorack,  Achterawe  in  Glengarry  and  in  Arisaig. 

SeeJ.  Cameron  Lees,  ifwtofy  Of  (A«  County  of  Itaemess  (E^ahaigh, 
1897);  C.  Fraser-Macirintosli,  Leittrs  of  Two  Centuries  (Inverness, 
1B90) ;  Alexander  Mackenzie,  Histories  of  ike  Mackenties,  Camerons, 
6fc.  ^nvernesa,  1874-18^):  A,  Stewart,  better  iocAoter  (Edinburgh, 
1 8 S^ ;' {Alexander  Camichael,  "Grazing  and  Agreatic  Customs  ai 
the  Outer  Hebrides  "  (.Crofters'  Commission  Report,  1884). 

INVERSION  (Lat.  invertere,  to  turn  about),  in  diemistry,  the 
name  given  to  the  hydrolysis  of  cane  sugar  into  a  mixture  of 
glucose  and  fructose  (invert  sugar);  it  was  chosen  because 
the  operation  was  attended  by  a  change  from  dextro-rotarion 
of  polarized  light  to  a  laevo-rotation.  In  mathematics,  inversion 
is  a  geometrical  method,  discovered  jointly  by  Stubbs  and 
Ingram  of  DuUin,  and  employed  subsequently  with  conspicuous 
success  by  Lord  Kelvin  in  his  dectrical  researches.  The  notion 
may  be  explained  thus:  If  R  be  a  drde  of  centre  0  and  radius 
f,  and  P,  Q  be  two  points  on  a  radius  such  that  OP.OQ=r', 
then  P,  Q  are  said  to  be  inverse  points  for  a  cirde  of  radius 
r,  and  O  is  the  centre  of  inversion.  If  one  point,  say  P,  traces 
a  curve,  the  corresponding  locus  of  Q  is  said  to  be  the  inverse 
of  the  path  of  P.  The  fundamental  propositions  are:  (i)  the 
inverse  of  a  cirde  is  a  line  or  a  drde  according  as  the  centre. 
n  or  oS  the  circumference;  (aL^  angle  at  the 
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intersection  of  two  drdes  or  of  &  line  and  a  circle  is  unaltered 
by  inversion.  The  method  obviously  affords  a  ready  means 
for  converting  theorems  involving  lines  and  circles  into  other 
propositions  involving  the  same,  but  differently  placed,  figures; 
in  mathematical  physics  it  is  of  special  value  in  solving  geo- 
metrically electrostatjcal  and  optical  problems. 

INVBRUBIE,  a  royal,  municipal  and  police  bui^b  <^  Aberdeen- 
shire, Scotland,  situated  at  the  confluence  of  the  rivers  Don  and 
Ury,  i6i  m.  N.W.  of  Aberdeen  by  rail,  on  the  Great  North  of 
Scotland  railway.  Pop.  (1901)  3634.  Paper-making,  milliag, 
and  the  making  of  mineral  waters  are  the  chief  manufactures, 
but  the  town  is  an  important  centre  of  the  cattle  trade  with 
London,  markets  being  held  at  frequent  intervals.  It  also  con- 
tains the  workshops  of  the  Great  North  of  Scotland  railway. 
Inverurie  belongs  to  the  Klgin  district  group  of  parliamentary 
burghs.  At  Harlaw,  about  3  m.  to  the  N.W.,  was  fought  in  141 1 
the  great  battle  between  Donald,  lord  of  the  Isles,  and  the  royal 
forces  under  the  earl  of  Mar.  Not  far  from  the  scene  of  this 
conflict  stands  Balquhain  Castle,  a  seat  of  the  Leslies,  now  a 
mere  shell,  which  was  occupied  by  Queen  Mary  in  September 
1562  before  the  fight  at  Corrichie  between  her  forces,  led  by 
the  earl  of  Moray,  and  those  of  the  earl  of  Huntly.  The  granite 
block  from  which  she  is  said  to  have  viewed  the  combat  is  still 
called  the  Queen's  Chair  or  the  Maiden  Stone.  Near  Bennachie 
(T6tg  ft.)  are  stone  circles  and  monoliths  supposed  to  be  of 
Druidical  origin.  There  is  a  branch  line  from  Inverurie  to 
Old  Meldnim,  sj  m.  to  the  N.E.  by  rail,  a  market  town  with 
a  charter  dating  from  1673,  wh»«  brewing  and  distilling  are 
carried  on. 

INVBSTITORE  (Late  Lat.  investUura),  the  formal  installation 
into  an  ofBce  or  estate,  which  constituted  in  the  middle  ages 
one  of  the  acts  that  betokened  the  feudal  relation  between 
suzerain  and  vassal.  The  suzerain,  after  recdving  the  vassal's 
homage  and  oath  of  fealty,  invested  him  with  his  land  or  office 
by  presenting  some  symbol,  such  as  a  clod,  a  banner,  a  branch, 
or  some  other  object  according  to  the  custom  of  the  fief.  Otto 
of  Freising  says:  "  It  is  customary  when  a  kingdom  is  deUvered 
over  to  any  one  that  a  sword  he  ^ven  to  represent  it,  and  when 
a  province  is  transferred  a  standard  is  given."  As  feudal 
customs  grew  more  stereotyped,  the  sword  and  sceptre,  emblem- 
atic re^)ectively  of  service  and  military  command  and  of  judicial 
prerogatives,  became  the  usual  emblems  of  investiture  of  laymen. 
He  word  investiture  (from  vtitire,  to  put  in  possession)  is  later 
than  the  9th  century;  the  thing  itself  was  an  outcome  of  feudal 
society. 

It  is  in  connexion  with  the  Church  that  investiture  has  its 
greatest  historical  interest.  The  Church  quite  naturally  shared 
in  feudal  land-holding;  in  addirion  to  the  tithes  she  possessed 
immense  estates  which  had  been  given  her  by  the  faithful  from 
early  times,  and  for  the  defence  of  which  she  resorted  to  seculac 
means.  The  bishops  and  abtmts,  by  confiding  their  domains 
to  laymen  on  condition  of  assistance  with  the  sword  in  ease 
of  need,  became  temporal  lords  and  suzerains  with  vassals  to 
fight  for  them,  with  courts  of  justice,  and  in  short  with  aU  the 
rights  and  privileges  exercised  by  lay  lords.  On  the  other 
band  there  were  bishop-dukes,  bishop-counts,  &c.,  themselves 
vassals  of  other  lords,  and  especially  of  the  king,  from  whom 
they  received  the  investiture  of  their  temporalities.  Many  of 
the  faithful  founded  abbeys  and  churches  on  condition  that  the 
right  of  patronage,  that  is  the  choice  of  beneficiaries,  should  be 
reserved  to  them  and  their  heirs.  Thus  in  various  ways  ecclesi- 
astical benefices  were  gradually  transformed  into  fieb,  and  lay 
suzerains  claimed  the  same  rights  over  ecclesiastics  as  over 
other  vassals  from  whom  they  received  homage,  and  whom 
they  invested  with  lands.  This  ecclesiastical  investiture  by 
lay  princes  dates  at  least  from  the  time  of  Charlemagne.  It 
did  not  seem  fitting  at  fii^t  to  confer  ecclesiastical  investiture 
by  such  military  and  worldly  emblems  as  the  sword  and  sceptre, 
nor  to  exact  an  oath  of  fealty.  The  emperor  Henry  I.  invested 
bishops  with  a  glove;  Otto  U.  presented  the  pastoral  staff; 
Conrad  II.,  according  to  Wipo,  went  farther  and  required  from 
the  archbishop  of  Milan  an  oath  of  fealty.     By  the  time  of 


Henry  III.  investiture  with  ring  and  croder  had  become  the 
general  practice:  it  probably  bad  been  customary  in  some  places 
since  Otto  U. 

Investiture  of  ecclesiastics  by  laymen  had  obtain  serious 
effects  which  were  bound  to  bring  on  a  conflict  between  the 
temporal  and  spiritual  authorities.  In  the  first  place  the  lay 
authorities  often  rendered  elections  uncanonical  by  interiering 
in  behalf  of  some  favourite,  thereby  impairing  the  freedom  of 
the  electors.  Ag^n,  benefices  were  kept  vacant  for  long  periods 
in  order  to  ensure  to  the  lord  as  long  as  possible  the  exercise 
of  his  regalian  rights.  And,  finally,  control  by  temporal  princes 
of  investiture,  and  indirectly  of  election,  greatly  increased 
simony.  Otto  H.  is  charged  with  having  practised  simony  in 
this  connexion,  and  under  Conrad  II.  the  abuse  grew  prevalent. 
At  a  synod  at  Reims  in  1049,  the  bishops  of  Nevers  and  Coutances 
affirmed  that  they  had  bought  their  bishoprics,  and  the  bishop 
of  Nantes  stated  that  his  father  had  been  a  bishop  and  that 
on  his  decease  he  himself  had  purchased  the  see.  At  a  synod 
at  Toulouse  in  1056,  Berengar  of  Narbonne  accused  the  tHshop 
of  having  purchased  his  see  for  100,000  solidi,  and  of  having 
plundered  his  church  and  sold  relics  and  crudfizes  to  Spanish 
Jews  in  order  to  secure  another  100,000  so/Mft  with  which  to 
buy  for  his  brother  the  bbhopric  of  UrgeL  Innumerable  similar 
cases  appear  in  acts  of  synods  and  in  chronides  during  the 
1 1  th  century.  Ecdesiastical  investiture  was  further  complicated 
by  the  considerable  practice  of  concubinage.  There  was  always 
the  tendency  for  derics  in  such  cases  to  invest  their  sons  with 
the  temporalities  of  the  Church;  and  the  synod  convened  by 
Benedict  VIII.  at  Pavia  in  1018  (or  1012  according  to  some 
authorities)  was  mainly  concerned  with  the  issue  of  decrees 
against  derics  who  lived  with  wives  or  concubines  and  t>estowed 
Church  goods  on  their  children.  In  time  the  Church  came  to 
perceive  how  closdy  lay  investiture  was  bound  up  with  simorQr. 
The  sixth  decree  of  the  Lateran  synod  at  \o$t)  forbade  any 
deric  to  accept  Church  office  from  a  layman.  In  the  following 
year  this  decree  was  reaffirmed  by  synods  held  at  Vienne  and 
Toulouse  under  the  presidency  of  a  legate  of  Nicholas  H.  The 
main  investiture  struggle  with  the  empire  did  not  take  place, 
however,  until  Hildebrand  became  Pope  Gregory  VII.  To 
Gregory  it  was  intolerable  that  a  layman,  whether  emperor, 
king  or  baron,  should  invest  a  churchman  with  the  emblnns  of 
spiritual  office;  ecdesiasrical  investiture  should  come  only 
from  ecdesiastics.  To  the  emperor  Henry  IV.  it  was  highly 
undesirable  that  the  advantages  and  revenues  accruing  from 
lay  investiture  should  be  surrendered;  it  was  reasonaUe  that 
ecclesiastics  should  recdve  investiture  of  temporalities  from 
their  temporal  protectors  and  suzerains. 

Although  the  full  text  of  the  decrees  of  the  famous  Lenten 
synod  of  1075  has  not  been  preserved,  it  is  known  that  Gregory 
on  that  occasion  denounced  the  marriage  of  the  dergy,  ex- 
coirmiunicated  five  of  Henry  IV. 's  coundUors  on  the  ground 
that  they  had  gained  church  offices  through  simony,  and  forbade 
the  emperor  and  all  laymen  to  grant  investiture  of  bishopric 
or  inferior  dignity.  The  pope  immediately  summoned  Hrawy 
to  appear  at  Rome  in  order  to  justify  his  private  misconduct, 
and  Henry  replied  by  cau^ng  the  partisan  synod  of  Worms 
(1076)  to  pronounce  Gregory's  deposition.  The  pope  excom- 
municated the  emperor  and  stirred  up  dvD  war  against  him 
in  Saxony  with  such  success  that  he  brought  about  Henry's 
bitter  humiliation  at  Canossa  in  the  following  year.  The  papal 
prohibition  of  lay  investiture  was  renewed  at  synods  in  1078 
and  1080,  and  although  Gregory's  death  in  exile  (1085)  prevented 
him  from  realizing  his  aim  in  the  matter,  his  policy  was  stead- 
fastly maintained  by  his  successors.  Victor  III.  condemned 
lay  investiture  at  the  synod  of  Benevento  in  1087,  and  Urban  II. 
at  that  of  Melfi  in  1089.  At  the  celebrated  council  of  Cler- 
mont (109s),  at  which  the  first  crusade  was  preached.  Urban 
strengthened  the  former  prohibitions  by  dedaring  that  no  one 
might  accept  any  spiritual  office  from  a  layman,  or  take  an 
oath  of  fealty  to  any  layman.  Urban's  immediate  successor, 
Paschal  II.,  stirred  up  the  rebellion  of  the  emperor's  son,  but 
soon  found  Henry  V.    even    more  persistenL^in.  the  daimiof 


LjOoc; 


>glc 


INVOICE— 10 


723 


invesUtuie  than  Henry  IV.  had  been.  Several  attempts  at 
settlement  failed.  In  February  iiii  legates  of  Paschal  II.  met 
Henry  V.  at  Sutri  and  declared  that  the  pope  was  ready  to 
lurrender  all  the  temporalities  that  had  been  bestowed  on 
the  clergy  since  the  days  of  Charlemagne  in  return  for  freedom 
of  election  and  the  abolition  of  lay  Investiture.  Henry,  having 
agreed  to  the  [woposal,  entered  Rome  to  receive  his  crown.  The 
bi^ops  and  dergy  wlio  were  present  at  the  coronation  protested 
against  this  surrender,  and  a  tumult  arising,  the  ceremony  had 
to  be  abandoned.  The  king  then  seized  pope  and  curia  and 
left  the  dty.  After  two  months  of  close  confinement  Paschal 
consented  to  an  unqualified  renunciation  on  Ms  part  of  the  right 
of  investiture.  In  the  following  year,  however,  a  Lateran  council 
repudiated  this  compact  as  due  to  violence,  and  a  synod  held 
at  Vienae  with  papal  approval  declared  lay  investiture  to  be 
heresy  and  placed  Henry  under  the  ban.  The  struggle  was 
complicated  throughout  its  course  by  political  and  other  con- 
siderations; there  were  repeated  rebellions  of  German  nobles, 
constant  strife  between  rival  imperial  and  papal  factions  in  the 
Lombard  cities  and  at  Rome,  and  creation  of  several  anti-popes, 
of  whom  Guibert  of  Ravenna  (Clement  III.)  and  Gregory  VIII. 
were  the  most  important.  Final  settlement  of  the  straggle 
was  retarded,  moreover,  by  the  question  of  the  succession 
to  the  lands  of  the  great  Countess  Matilda,  who  bad  bequeathed 
all  her  property  to  the  Holy  See,  Henry  daiming  the  estates 
as  suzerain  oi  the  fieb  and  as  heir  of  the  allodial  lands.  The 
efforts  of  Gelasius  II.  to  settle  the  strife  by  a  general  council 
were  rendered  fruitless  by  his  death  (iiig). 

At  length  in  iiiz  the  struggle  was  brought  to  an  end  by  the 
concordat  of  Worms,  the  provisions  of  which  were  incorporated 
in  the  eighth  and  ninth  canons  of  the  general  Lateran  council 
of  1113.  The  settlement  was  a  compromise.  The  emperor, 
on  the  one  band,  preserved  feudal  suzerainty  over  ecclesiastical 
benefices;  but,  on  the  other,  he  ceased  to  confer  ring  and 
crozier,  and  thereby  not  only  lost  the  right  of  refusing  the  elect 
on  the  grounds  of  unworthiness,  but  also  was  deprived  of  an 
efficacious  means  of  maintaining  vacandes  in  ecdesiastical 
o£ces.  Few  efforts  were  made  to  undo  the  compromise.  King 
Lothair  the  Saxon  demanded  of  Innocent  II.  the  renewal  of  lay 
investiture  as  reward  for  driving  the  antipope  Anadetus  from 
Rome,  but  the  opposition  of  St  Bernard  and  the  German  pre* 
lates  was  so  potent  that  the  king  dropped  his  demand,  and 
Innocentin  rrsj  confirmed  the  concordat.  In  fact,  the  imperial 
o(Hitrol  over  the  election  of  bishops  in  Germany  came  later  to 
be  much  curtailed  in  practice,  partly  by  the  tacitly  changed 
rdations  between  the  empire  and  Its  feudatories,  partly  by 
explicit  concessions  wnmg  at  various  times  from  individual 
emperors,  such  as  Otto  IV.  in  1109  and  Frederick  II.  in  r2i3; 
but  the  prindpies  of  the  concordat  of  Worms  continued  theoreti- 
cally to  regulate  the  tenure  of  bishoprics  and  abbades  until 
the  dissolution  of  the  empire  on  r8o6. 

In  Francs  the  course  of  the  struggle  was  somewhat  different. 
As  in  the  empire,  the  king  and  the  nobles,  each  within  his  own 
sphere  of  influence,  daimed  the  right  of  investing  with  ring 
and  CFOzier  and  of  exacting  homage  and  oaths  of  fealty.  The 
strug^e,  however,  was  less  bitter  chiefly  because  France  was 
not  a  united  coimtry,  and  it  was  eventutdly  terminated  without 
formal  treaty.  The  king  voluntarily  abandoned  lay  investiture 
and  the  claim  to  homage  during  the  pontificate  of  Paschal  II., 
but  continued  to  interfere  with  dections,  to  appropriate  the 
revenues  of  vacant  benefices,  and  to  exact  an  oath  of  fealty 
before  admitting  the  elect  to  the  enjoyment  of  his  tempor- 
alities. Most  of  the  great  feudal  lords  followed  the  king's  example, 
but  thdr  concessions  varied  considerably,  and  in  the  south  of 
France  some  of  the  bishops  were  still  doing  homage  for  their 
sees  until  the  dosing  years  of  the  13th  century;  but  long  before 
then  the  right  of  investing  with  ring  and  crozier  had  disappeared 
from  every  part  of  France. 

England  was  the  scene  of  an  investiture  contest  in  which 
the  chief  actors  were  Henry  I.  and  Anselm.  The  archbishop, 
in  obedience  to  the  decrees  of  Gregory  VII.  and  Urban  11., 
not  only  refused  to  perform  homage  to  the  king  (iioo),  but  also 


refused  to  consecrate  newly-chosen  bishops  who  had  received 
investiture  frOm  Henry.  The  dispute  was  bitter,  but  was 
carried  on  without  any  of  the  violence  which  characterized 
the  conflict  between  papacy  and  empire;  and  it  ended  in  a 
compromise  which  dosely  foreshadowed  the  provi^ons  of  the 
concordat  of  Worms  and  received  the  confirmation  of  Paschal  II. 
in  rio6.  Freedom  of  dection,  somewhat  similar  in  form  to  that 
which  still  exists,  was  formally  conceded  under  Stephen,  and 
confirmed  by  John  in  Magna  Carta, 

Manv  documents  rdating  to  the  investiture  struggle  have  been 
edited  by  E.  DQmmler  in  Monumenla  Germaniae  historiea,  Libdli  de 
liie  imperatorum  et  poniificutH  saactilis  xi- et  sii.  (3  vds.,  1891-1897). 
See  Ducange,  Glossariam,  s.v.  "  Inveetitura." 

"    ■  ■    the  empire  consult  C.  Mirbt,  ZWe  P«W«M(tS  ti 


ZeilalUr  Cregort  VII.  (Leipzig,  1894);  E.  Bernhdm,  Das  Wormier 
Kimkordat  (Breslau,  1906):  R.  Boierger,  Die  BelehnungeH  der 
deutschen  geiatiichen  Firsten  (Leipzig,  r90i);  K.  E.  Benz,  Die 
Slellung  dtr  Bischofe  von  Meissen,  Mersebitrt  und  Naumburg  im 
Invesliturstreile  urUer  Reinrich  IV.  und  Heinrick  V.  (DreBden,  1899) ; 
W.  Martens.  Gregor  VII.,  sein  Leben  und  Wirken  (2  vols.,  Leipzig, 
1894);  H.  Fiahcr,  The  Medieed  Empire,  c.  10  (London,  1898). 
For  France,  see  P.  Imbart  de  la  Tour,  La  &lecli^nt  ipitcopaJes 
dans  figlise  de  France  du  XI'  a«  XII'  tOcie  (Paria,  1891);  A. 
Luchaire,  Uisloirg  del  institutions  monarckigues  de  la  France  sous  ies 
premiers  Capitiens  Q87-I180  (and  ed.,  PanB,  1891);  P.  Viollet, 
Histoire  des  inslituH&ns  poUtiques  et  administratives  de  la  France 
(Paris,  1898);  lbach,Der  Kampf  tuiischen  PapsUum  and  Kdniglum 
von  Gregor  VII.  bis  CaUxUi  II.  (Frankfort,  1884)-  For  England,  see 
J.  F.  BOhmer,  Kirche  und  Stoat  in  Englaxd  und  in  der  Normandie  in 
XI.  BJid  XII.  Jahrhundert  (Leipzig,  1899};  E.  A.  Freeman,  The 
Reign  of  Wiliiam  II.  Rufus  and  the  Accession  of  Henry  I.  (London, 
1882};  H.  W.  C.  Davis,  Eni^nd  tader  the  Normans  and  Angains 
(I-ondon,  1905), 

IHVOICE  (ori^ally  a  plural,  Inwyes  or  Invoys,  of  Invoy, 
a  variant  of  "  envoy,"  from  the  French  envoyer,  to  send),  a  state- 
ment giving  full  particulars  of  goods  sent  or  shipped  by  a  trader 
to  a  customer,  with  the  quantity,  quality  and  prices,  and  the 
charges  upon  them.  Consular  invoices,  i.e.  invoices  signed  at 
the  port  of  shipment  by  a  consul  of  the  country  to  which  the 
goods  are  being  consigned,  are  generally  demanded  by  those 
countries  which  impose  ad  valorem  duties. 

IHVOLUnOH  (Lat.  involvere,  to  roll  up),  a  rolling  up  or 
complication.  In  arithmetic,  involution  is  the  operation  of 
raising  a  quantity  to  any  power;  it  is  the  converse  of  evolution, 
which  is  the  operation  of  extracting  any  root  of  a  quantity 
(see  AitrtHKETiC;  ALGEBaA}.  In  geometry,  an  involution 
is  a  one-to-one  correspondence  between  two  ranges  of  points 
or  between  two  pencils  (see  GeouitrY:  Prcjecttve).  The 
"  involute  "  of  a  curve  may  be  regarded  as  the  locus  of  the 
extremity  of  a  string  when  it  is  unwrapped  from  the  curve 
(see  luPiNiTEsntAL  CALctrtcs). 

10,  in  Greek  mythology,  daughter  of  Inachns,  the  river-god  of 
Argos  and  its  first  king.  As  associated  with  the  oldest  worship 
of  Hera  she  is  called  the  daughter  of  Peiren,  who  made  the  first 
image  of  that  goddess  out  of  a  pear-tree  at  Tiryns;  and  under 
the  name  of  Callithyia  lo  was  regarded  as  the  first  priestess 
of  Hera.  Zeus  fell  in  love  with  her,  and,  to  protect  her  from  the 
wrath  of  Hera,  changed  her  into  a  white  hdfer  (ApoUodorus 
ii.  r;  Hyginus,  Fab.  145;  Ovid,  Melam.  1.  568-733);  according 
to  Aeschylus  (SuP^ices,  199)  the  metamorphosis  was  the  work 
of  Hera  herself.  Hera,  having  persuaded  Zeus  to  give  her  the 
heifer.  Set  Argus  Fanoptes  to  watch  her.  Zeus  thereupon  sent 
Hermes,  who  lulled  Argus  to  sleep  and  cut  off  his  head  with  the 
sword  with  which  Pereeus  afterwards  slew  the  Gorgon.  In 
another  account  Argus  is  killed  by  a  stone  thrown  by  Hermes. 
But  the  wrath  of  Hera  still  pursued  lo.  Maddened  by  a  gadfly 
sent  by  the  goddess  she  wandered  all  over  the  earth,  swam  the 
strait  known  on  this  account  as  the  Bosporus  (Ox-ford),  and 
crossed  the  Ionian  sea  (traditionally  called  after  her)  until  at 
last  she  reached  Egypt,  where  she  was  restored  to  her  original 
form  and  became  the  mother  of  Epaphus.  Accounts  of  her 
wanderings  (differing  considerably  in  detail)  are  given  in  the 
Supplices  and  Prometheus  Vinctus  of  Aeschylus.  Various 
interpretations  are  given  of  the  latter  part  of  her  story,  which 
dates  from  the  7th  century  B.C.,  when  intercourse  was  frequent 
between  Greece  and  Egypt,  and  when  muc^^nfluence  1 
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exerted  on  Greek  thought  by  Egyptian  reUgion.  Aocordiog 
to  the  rationalistic  explaiiatiaa  of  Herodotus  (i.  i)  lo  was  fin 
Argive  princess  who  was  carried  off  to  Egypt  by  tie  Phoeniciana. 
Epaphus,  the  son  of  lo,  the  su^qwsed  founder  of  Memphis,  was 
identified  with  Apis.  He  was  said  to  have  been  carried  oS  by 
order  of  Hera  to  Byblua  in  Syria,  where  he  was  found  again 
by  lo.  On  returning  to  Egypt,  lo,  afterwards  identified  with 
Isis,  married  Telegonua  and  founded  the  royal  families  of 
Egypt,  Phoenicia,  Argos  and  Thebes.  The  journey  to  Syria 
in  search  of  Epaphus  was  invented  to  explain  the  fact  that  the 
Phoenician  goddess  Astarte,  who  was  sometimes  represented 
as  horned,  was  confounded  with  lo. 

lo  hersdf  is  variously  interpreted.  She  is  usually  understood 
to  be  the  moon  in  the  midst  of  the  mighty  heaven,  studded  with 
stars,  represented  by  Argus.  According  to  others,  she  is  the 
aimual  rising  of  the  Nile;  the  personification  of  the  Ionian 
race;  the  mist;  the  earth.  It  seems  probable  that  she  was  a 
duplicate  of  Hera  (lo  ffoOKpUi  is  Hera  ^owris),  or  a  deity  in 
primitive  times  worsliipped  tmder  the  symbol  of  a  cow,  whose 
worship  was  superseded  1^  that  of  Hera;  the  recollecrion  of 
this  early  identity  would  account  for  lo  being  regarded  as  the 
priestess  of  the  goddess  in  later  rimes.  Amongst  the  Romans  she 
was  sometimes  identified  with  Anna  Pereima.  The  legend  of 
lo  spread  beyond  Argos,  especially  in  Byzantium  uid  Euboea, 
where  it  was  associated  with  the  town  of  Argura.  It  was  a 
favourite  subject  among  Greek  painters,  and  many  representa- 
tions of  it  are  preserved  on  vases  and  wall  paintings;  Jo  herself 
appears  as  a  homed  maiden  or  as  the  heifer  watched  by  Argua. 

See  R.  Engelmann,  De  lone  (1868),  with  notes  containing  rcfer- 
o  authorities,  and  his  article  in  Roscber's  Lniko*  dtr  Mytho- 


"Ai^^"  in  Pauly-Wissowa's  ReaJcncydop&die,  ii.  pt.  i.  (1896); 
I.  E.  Harrison  in  Classical  Review  (1893,  p.  76);  Bacchylides  xviii. 
(xix.),  with  Jebb's  notes. 


IODINE  (symbol  I,  atomic  weight  116-92),  a  chemical 
belonging  to  the  halogen  group.  Its  name  is  derived  from  Gr. 
lotibip  (violet-coloured),  in  allusion  to  the  colour  of  its- vapour. 
It  was  discovered  in  iSu  by  B.  Courtois  when  investigadng 
the  products  obtained  from  the  mother-liquors  prepared  by 
lixiviating  kelp  or  burnt  seaweed,  and  in  181$  L.  J.  Gay-Lussac 
showed  that  it  was  an  element.  Iodine  does  not  occur  in  nature 
in  the  uncombined  condition,  but  is  found  very  widdy  but 
sparingly  distributed  in  the  form  of  iodides  and  iodates,  chiefly 
of  sodium  and  potassium.  It  is  also  found  in  small  quantities 
in  sea-water,  in  some  seaweeds,  and  in  various  mineral  and 
medicinal  springs.  Deep-sea  weeds  as  a  rule  contain  more  iodine 
than  those  which  are  found  in.  the  shallow  waters. 

Iodine  is  obtained  either  from  kelp  (the  ashes  of  burnt  sea- 
weed) or  from  the  mother-liquors  obtained  in  the  purification 
of  Chile  saltpetre.  In  the  former  case  the  seaweed  is  burnt  in 
large  heaps,  care  being  taken  that  too  high  a  temperature  is 
not  reached,  for  if  the  ash  be  allowed  to  fuse  much  iodine  is 
lost  by  volatilization.  The  product  obtained  after  burning 
is  known  either  as  kelp  or  vorec.  Another  method  of  obtaining 
kelp  is  to  heat  the  seaweed  in  large  retorts,  whereby  tarry  and 
ammoniacal  liquors  pass  over  and  a  very  porous  residue  of. kelp 
remains.  A  later  method  consists  in  boiling  the  weed  with  sodium 
carbonate;  the  liquid  is  filtered  and  hydrochloric  acid  added 
to  the  filtrate,  when  alginic  acid  is  precipitated;  this  is  also 
filtered  oflf,  the  filtrate  neutralized  by  caustic  soda,  and  the  whole 
evaporated  to  dryness  and  carbonized,  the  residue  obtained 
being  known  as  kelp  substitute.  The  kelp  obtained  by  any  of 
these  methods  is  then  lixiviated  with  water,  which  extracts 
the  soluble  salts,  and  the  liqiud  is  concentrated,  when  the  less 
soluble  salts,  which  are  chiefiy  alkaline  chlorides,  sulphates 
and  carbonates,  crystallize  out  and  are  removed.  Sulphuric 
acid  is  now  added  to  the  liquid,  and  any  alkaline  sulphides  and 
sulphites  present  are  decomposed,  while  iodides  and  bromides 
are  converted  into  sulphates,  and  hydriodic  and  hydro bromic 


adds  are  liberated  and  remain  diss(4ved  in  the  solution.  TIte 
liquid  is  run  into  the  iodine  still  and  gently  warmed,  munggrwn^ 
dioxide  in  small  quanrities  being  «dded  from  time  to  time, 
when  the  iodine  distils  oyer  and  is  collected.  In  the  second 
method  it  is  found  that  the  mother-liquors  obtained  frcon 
Chile  saltpetre  contain  small  quanrities  of  sodium  iodate 
NalOi;  this  liquor  is  mixed  with  the  calculated  quantity  of 
sodium  bisulphite  in  large  vats,  and  iodine  is  precipitated:— 

2NaIO,-t-5NaHSO, = 3NaHSO,+2Na,SO,+H^ +1^ 
The  precipitate  is  washed  and  then  distilled  from  iron  retorts. 
Iodine  may  also  be  prepared  by  the  decomposition  of  an  iodide 
with  chlorine,  or  by  heating  a  mixture  of  an  iodide  and  manganese 
dioxide  with  concentrated  sulphuric  acid.  Commercial  iodine 
may  be  purified  by  mixing  it  with  a  little  potassium  iodide  and 
then  subliming  the  mixture;  in  this  way  any  traces  of  bromine 
or  chlorine  are  removed.  J.  S.  Stas  recommends  solution  of 
the  iodine  in  potassium  iodide  and  subsequent  precipitation 
by  the  addition  of  a  large  excess  of  water,  the  precipitate  being 
washed,  distilled  in  steam,  and  dried  in  vacuo  over  solid  calcium 
nitrate,  and  then  over  solid  caustic  baryta. 

Iodine  is  a  greyish-black  shining  solid,  possessing  a  metallic 
lustre  and  having  somewhat  the  appearance  of  graphite.  Its 
specific  gravity  is  4-948  {1774°).  It  melts  at  114-2°  C.  and  boils 
at  184-35°  ^-  under  atmospheric  pressure  (W.  Ramsay  and  S. 
Young).  The  specific  heat  of  solid  iodine  is  0-0541  (H,  Eopp). 
Its  latent  heat  of  fusion  is  11-7  calories,  and  its  latent  beat  of 
vaporization  is  23-95  calories  (P.  A.  Favre  and  J.  T,  Silbermann). 
The  specific  heat  of  iodine  vapour  at  constant  pressure  b 
0-0348Q,  and  at  constant  volume  0-02697.  It  volatilizes  slb«4y 
at  ordinary  temperatures,  but  rapidly  on  heating.  Iodine 
vapour  on  heating  passes  from  a  violet  colour  to  a  deep  indigo 
blue;  this  behaviour  was  investigated  by  V.  Meyer  {Btr.,  1880, 
13,  p.  394),  who  found  that  the  change  of  colour  was  accompanied 
by  a  change  of  vapour  density.  Thus,  the  density  of  air  being 
taken  as  unity,  Victor  Meyer  found  the  following  values  for  the 
density  of  iodine  vapour  at  different  temperatures: — 

T°C.  ..      253    450    506    842    ><»7    »570 

Density  889   8-84   873   6-o8   5-75     5-67 

Tins  shows  that  the  iodine  molecule  becomes  less  oonq>lez 
in  structure  at  h^er  temperatures. 

Iodine  possesses  a  characteristic  penetrating  smell,  not  ao 
pungent,  however,  as  that  of  chlorine  or  bromine.  It  is  only 
very  sparingly  soluble  In  water,  but  dissolves  readily  in  sdutioas 
of  the  alkahne  iodides  and  in  alcohol,  ether,  carbMi  bisulphide, 
chloroform,  and  many  liquid  hydrocarbons.  Its  solurioos  in 
the  alkaline  iodides  and  in  alcohol  and  ether  are  brown  in  ctJour, 
whilst  in  chloroform  and  carbon  bisulphide  thesolution  is  violeL 
It  f^pears  to  combine  with  the  solvent  (P.  Waentig,  Zeit.  pkys. 
Ckem.,  1909,  p.  513).  Its  chemical  properries  dosdy  resemble 
those  of  chlorine  and  bromine;  its  a£nity  for  other  elements, 
however,  is  as  a  rule  leas  than  that  of  either.  It  will  only  c<MnUne 
with  hydrogen  in  the  presence  of  a  catalyst,  but  combines  with 
many,  other  elements  direcUy;  for  example,  phosphorus  melts 
and  then  inflames,  antimony  burns  in  the  vapour,  and  mercury 
when  heated  with  iodine  combines  with  it  rapidly.  It  is  com- 
pletely oxidised  to  iodic  acid  when  boiled  with  fuming  nitric 
acid. '  It  is  soluble  in  a  solution  of  caustic  potash,  a  dilute  solu- 
tion most  probably  containing  the  hypoiodite,  whidi,  however, 
changes  slowly  into  iodate,  the  change  taking  place  n^idly 
on  warming.  When  alkali  is  added  to  aqueous  iodine,  followed 
immediately  by  either  soda  water  or  Bodium  bicarbonate,  most 
of  the  original  iodine  is  prec^tated  (R.  L.  Taylor,  Jour.  Ckem. 
Soc.,  1897,  71,  p.  735,  and  K.  J.  P.  Orton,  ibid.  p.  830).  Iodine 
can  be  readily  detected  by  the  characteristic  blue  colorarion 
that  it  immediately  gives  with  starch  paste;  the  colour  is 
destroyed  on  heating,  but  returns  on  cooling  provided  the  heating 
has  not  been  too  prolonged.  Iodine  in  the  presence  of  water 
frequently  acts  as  an  oxidizing  agent;  thus  arsenious  add 
and  the  aisenites,  on  the  addition  (A  iodine  solution,  are  con- 
verted into  arsenic  add  and  arsenates.  A  dilute  solution  of 
iodine  prevents  the  decomposition  of  hydrogen  peroxide 
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colloidal  platinum  (G.  Bredig,  Zett.  phys.  Chem.,  1S99,  ^, 
p.  258;  1901,  37>  P-  323- 

Iodine  finds  application  in  organic  chemistry,  forming  addition 
products  with  unsaturated  compounds,  the  combination,  how- 
ever, being  more  stow  than  in  the  case  of  chlorine  or  bromine. 
Itrarely  substitutes  directly,  because  the  hydriodic  acid  produced 
reverses  the  reaction;  this  can  be  avoided  by  the  presence  of 
precipitated  mercuric  oxide  or  iodic  add,  which  react  with 
the  hydriodic  acid  as  fast  as  it  is  formed,  and  consequently 
remove  it  from  the  reacting  system.  As  a  rule  it  is  [deferable 
to  use  iodine  in  the  presence  of  a  carrier,  such  as  amorphous 
phosphorus  or  ferrous  iodide  or  to  use  it  with  a  solvent.  It  is 
found  that  most  orgam'c  compounds  containing  the  grouping 
CHiCOC-  or  CH»CH(OH)-C-  in  the  presence  of  iodine  and 
alkali  give  iodoform  CHI*. . 

Hydrioiic  add,  HI,  it  formed  by  the  direct  union  of  ita  components 
in  the  presence  of  a  catalytic  agent;  for  this  purpose  piatioum 
black  is  used,  and  the  hydrogen  and  iodine  vapour  are  pa»ed  over  the 
heated  substance.  On  shaking  up_  iodine  witn  a  solution  of  suljihur- 
etted  hs^rogen  in  water,  a  solution  of  hydriodic  add  ia  obtained, 
sulphur  being  at  the  same  time  precifntated.  The  acid  cannot  be 
[nrepared  by  the  action  of  concentrated  sulphuric  acid  on  an  iodide  on 
account  of  secondary  reactions  taldqj  place)  which  result  in  the 
formation  of  free  iodine  and  sulphur  dioxide.  The  usual  method  is 
to  make  a  mixture  of  amorphous  phosphorus  and  a  large  excess  of 
iodine  and  then  to  allow  water  to  drop  slowly  upon  it;  the  reaction 
starts  readily,  and  the  gas  obtained  can  be  freeo  from  any  admixed 
iodine  vapour  bv  passiiw  it  through  a  tube  containing  some 
amorphous  phosphorus.  It  is  a  colourless  sharp-smelling  gaa  which 
fumes  stron^y  on  exposure  to  air.  It  readily  liquefies  at  0°  C. 
under  a  piessure  6(  four  atmospheres,  the  liquefied  acid  boiling  at 
—34- 14°  C.  (730-^  mm.) :  it  can  also  be  obtained  as  a  solid  melting 
at  — 50'8°  C.  It  is  readily  soluble  in  water,  one  volume. of  water  at 
10°  C.  dissolving  425  volumes  of  the  acid.  The  saturated  aqueous 
solution  is  colourless  and  fumes  strongly  on  exposure  to  air;  after 
a  time  it  darkens  in  colour  owing  to  liwration  of  iodine.  The  gas  is 
readily  decmnpOBed  by  heat  into  its  constituent  dements.  It  is  a 
poweriul  reducing  agent,  and  b  frequently  employed  for  thb  purpose 
m  crtganic  chemistry;  thus  hydroxy  acids  are  readily  reduced  on 
heatinfirwith  the  concentrated  add,  and  nitrocompounds  are  reduced 
to  ammo  compounds,  &c.  It  is  preferable  to  Use  the  add  in  the 
presence  oi  amorphous  phoeoborus,  f<K'  the  iodine  liberated  during 
the  reduction  is  then  utilized  in  ftuming  more  hydriodic  acid,  and 
consequently  the  original  amount  of  acid  goes  much  further.  It 
forms  addition  compounds  with  unsaturated  compounds. 

It  has  all  the  characteristics  of  an  add,  dissolving  many  metals 
with  evolution  of  hydn^en  and  formation  of  salts,  called  iodides. 
The  iodides  can  be  ^rec^red  either  by  direct  union  of  iodine  with 
a  metal,  from  hydriodic  add  and  a  metal,  oxide,  hydroxide  or 
carbonate,  or  bv  action  of  iodine  on  some  metallic  hydroxides  or 
carbonates  (such  as  those  of  potassium,  sodium,  barium,  &c. ;  other 
products,  however,  are  formed  at  the  same  time).  The  iodides  as  a 
class  resemble  the  chlorides  and  bronndeSi  but  are  less  fusible  and 
volatile.  Silver  iodide,  mercurous  iodide,  and  mercuric  iodide  are 
insoluble  in  water;  lead  iodide  is  sparingly  soluble,  whilst  most  of 
the  other  metallic  iodides  are  soluble.  Strong  heating  decomposes  the 
majority  of  the  iodides.  Nitrous  acid  and  chlorine  readily  decompose 
them  with  liberation  of  iodine;  the  same  effect  being  produced 
when  they  are  heated  with  concentrated  sulphuric  add  and 
manganese  dioxide.  The  soluble  iodides,  on  the  addition  of  silver 
nitrate  to  their  nitric  add  solution,  give  a  yellow  predpitate  ot  silver 
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boiling  iodine  witJi  amia  regia  and  extractii^  with  ether.  It  exists  in 
two  diSereot  crystalline  forms,  the  more  stable  or  a  form  melting 
at  ZT'i"  C,  and  the  less  stable  or  0  form  melting  at  IS'Q"  C.  It  is 
readily  decomposed  by  water.  The  trichloride,  ICIi,  results  from  the 
action  of  excess  of  chlorine  on  iodine,  or  from  iodic  acid  and  hydro- 
chloric acid,  or  by  heating  iodine  pentoxide  with  phosphorus  penta- 
chloride.  It  crystallizes  in  long  ydlow  needles  and  decomposes 
readily  on  heating  into  the  monochloride  and  chlorine.  It  is  readily 
soluble  in  water,  but  excess  of  water  decomposes  it.  (See  W. 
Stortenbeker,  Zeil.  phys.  Chem.,  1889,  3,  p.  ir.)  Iodine  mono- 
chloride  in  gtadal  acetic  acid  solution  was  used  by  A.  Michael  and 
T.  H.  Norton  (Ber.,  1876,  9,  p.  1752)  for  the  preparation  of  paraiodo- 
acetanilide. 

Iodine  Penlexide,  IiOt,  the  best- known  oxide,  is  obtained  asa  n 

crystalline  solid  by  heating  iodic  add  to  170°  C;  it  ia  easily  soluble 
in  water,  combining  with  the  water  to  regenerate  iodic  add;  and 
when  heated  to  300°  C.  it  breaks  up  into  its  constitueiit  elements. 
(see  M.  Guichard,  Compt.  rend.,  1909.  148,  p.  gaj.)  Iodine  dicQcide, 
IiOt  obtained  by  Millon,  and  reinvestigated  by  M.  .M.  P.  M"" 
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Iodine  combines  with  chlorine  to  form  iodin 
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By  acting  with  ozone  on  a  chloroform  sohirion  oT iodine,  ^.  Fichter 
and  F,  Robner  {Ber,,  1909,  43,  p.  4093)  obtained  a  ydlowish  white 
oxide,  of  the  formula  I(Ot_,  which  they  regard  as  an  iodate  of  tervalent 
iodine,  Millon's  oxide  being  considered  a  basic  iodate. 

Although  hy^oiodous  acid  is  not  known,  it  b  extremely  probable 
that  on  adding  iodine  or  iodine  monochloride  to  a  dilute  sdution  of  a 
caustic  alkali,  Rypoiodttes  are  formed,  the  soloticMi  obtained  having  a 
characteristic  smell  of  iodoform,  and  being  of  a  pale  yellow  colour. 
It  oxidizes  arsenites,  sulphites  and  thiosulphates  immediately. 
The  solution  is  readily  decomposed  on  the  addition  of  sodium  or 
potassium  bicarbonates.  mth  liberation  of  iodine.  The  hypoiodite 
disappears  gradually  on  standing,  and  rapidly  on  warming,  being 
converted  into  iodate  (see  R.  L.  Taylor,  Jeur.  Chem.  Soe.,  1897,  71, 
p.  725,  and  K.  J.  P.  Orton,  ibid.  p.  830).  The  peculiar  nature  of  the 
action  between  iodine  and  chlorine  in  aqueous  solution  has  led  to  the 
suraestion  that  the  product  is  a  base,  i.e.  iodine  hydroxide.  Tri- 
iodine  hydroxide,  Ii>OH,  is  obtained  by  oxidizing  potasrium  iodide 
with  sulphuric  acid  and  potassium  permanganate  (A,  Skiabal  and 
F.  Buchter,  Chem.  Zeiu,  1909,  33,  pp.  1184,  1193). 

Iodic  Actd,  HIOi,  can  be  prepared  by  dissolving  iodine  pentoxide 
in  water;  by  boiling  iodine  with  fuming  nitric  add,  6J  +  10HNOi  = 
6H10i-|-10NO-f2HiO;  by  decomposing  barium  iodate  with  the 
calculated  quantity  of  sulphuric  acid,  previously  diluted  with  watery 
or  by  suspending  iodine  in  water  and  passing  in  chlorine,  It-)~5Cli-|- 
6H,O  =  2ft!O,-|-10HCl.  It  is  a  white  crystilUne  solid,  easily  soluble 
in  water,  the  solution  showing  a  strongly  add  reaction  with  litmus; 
the  colour,  however,  is  ultimately  discharged  by  the  bleaching  power 
of  the  compoond.  It  is  a  most  powerful  oxidizmg  agent,  phosphorus 
being  readily  oxidized  to  phosphoric  add,  arsenic  to  arsenic  acid, 
silicon  at  250"  C.  to  siKca,  and  hydrochloric  add  to  chlorine  and 
water.  It  is  readily  reduc«l,  with  separation  of  iodine,  by  sulphur 
dioxide,  hydriodic  acid  or  sulphuretted  hydrogen,  thus: — 

HIOi-l-5HI=3HiO+3I,;2HIO,-)-5SO,+4Hrf)*5H,SO«-M,; 
2H10,-|-5H»S = Ii-t-SS  +6Hrf). 
The  salts,  known  as  the  iodatts,  can  be  prepared  by  the  action  of  the 
add  on  a  base,  or  sometimes  by  the  oxidation  of  ioaine  in  the  presence 
of  a  base.  Tixy  are  mostly  insoluble  or  only  vety  slightly  soluble  in 
water.  The  iodates  of  the  alkali  mctaJs  are,  however,  readily  soluble 
in  water  (except  potassium  iodate).  They  are  more  easily  reduced 
than  the  corresponding  chlorates;  ah  aqueous  solution  of  hydriodic 
add  giving  free  iodine  and  a  metallic  oxide,  whilst  aqueous  hydro- 
.  chlonc  aad  ^ves  iodine  trichloride,  chlorine,  water  and  a  chloride. 
They  are  decomposed  on  heating,  wjth  liberation  of  oxygen^  in  some 
cases  leaving  a  residue  of  iodide  and  in  others  a  residue  oToxide  of  the 
metal,  with  liberation  of  iodine  as  well  as  of  oxygen. 

Periodic  Add,  HIO|-2HtO,  is  only  known  in  the  hydrated  form. 
It  can  be  prepared  by  the  action  of  iodine  on  perchloric  add,  or 
by  boiling  normal  silver  periodate  with  water:  ZAglOi-MHiO-- 
AgsH,!0,+HIO.>2HiiO.  It  is  a  colourless,  crystalline,  deliquescent 
solid  which  melts  at  135°  C,  and  at  140°  C.  is  completely  decom- 
posed into  iodine  pentoxide,  water  and  oxroen.  The  periodates  are 
a  very  compiex  class  of  salts,  and  may  be  di%dded  into  four  classes, 
namely,  meta-periodates  derived  from  the  add  HIOi;  meso- 
periodates  from  HfOt'HiO,  para-periodates  from  HI0i-2H)0  and 
the  diperiodates  from  2HI0fH^  (see  C.  Kimmins,  Jour,  Chem. 
Soc.,  1887,  SI,  p.  356). 

Iodine  has  extensive  applications  in  vcJumetric  analysis,  being 
used  more  espedally  for  the  determination  <A  copper. 

The  atomic  weight  of  iodine  was  determined  by  J.  S.  Stas,  from 
the  analysis  of  pure  silver  iodate,  and  by  C.  Marignac  from  the 
determinations  m  the  ratios  of  silver  to  iodine,  and  of  silver  iodide 
to  iodine;  the  mean  value  obtained  for  the  atomic  weight  bdng 
126-53.     G.  P.  Baxter  {Jour.  Amer.  Chem.  Soc,  1901,  26,  p.  1577: 


J05,  27,  p.  876;  1909,  31, 
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{Btf..  1904,  37.  p.  2536;  -4»in.,  1904,  337,  p.  362),  who  converted 
pure  ethyl  iodide  into  hydriodic  acid  and  subseauently  into  silver 
iodide,  which  they  then  analysed,  obtained  the  VEUue  ix6-026 
(H  =  l};  a  discussion  of  this  and  other  values  gave  as  a  mean  I26-97 
(0  =  16). 

In  medicine  iodine  is  frequently  applied  externally  as  a  counter- 
irritant,  having  powerful  antiseptic  properties.  In.  the  form  of 
certain  salts  iodine  is  very  widely  used,  for  internal  administration 
in  medicine  and  in  the  treatment  of  many  conditions  usually 
classed  as  surgical,  such  as  the  bone  manifestations  of  tertiary 
syphilis.  The  most  commonly  used  salt  is  the  iodide  of  potassium; 
the  iodides  of  sodium  and  ammonium  are  almost  as  frequently 
employed,  and  those  of  caldum  and  strontium  are  in  occasional 
use.  The  usual  doses  of  these  salts  are  from  five  to  thirty  grains 
or  more.  Their  pharmacological  action  is  as  obscure  as  their 
effects  in  certain  diseased  conditions  are  consistently  brilliant 
and  unexampled.  Our  ignorance  of  their  mode  of  action  is 
doaked  by  the  term  deobsirttent,  which  iqtplies  that  they  p 
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the  power  o!  driving  out  impurities  from  tbe  blood  and  tissuea. 
Most  notably  is  this  the  case  with  the  poisonous  products  of 
syphilis.  In  its  tertiary  stages — and  also  earlier — this  disease 
yi^ds  in  the  most  rapid  and  unmistakable  fashion  to  iodides; 
so  much  so  that  the  administration  of  these  salts  is  at  present 
the  best  means  of  determining  whether,  for  instance,  a  cranial 
tumour  be  syphilitic  or  not.  No  surgeon  would  think  of  operating 
on  such  a  case  until  iodides  had  been  freely  administered  and, 
by  failing  to  cure,  had  proved  the  disease  to  be  non-syphilitic. 
Another  instance  of  this  deobstruent  power — "  alterative," 
it  was  formerly  termed — is  seen  in  the  case  of  chronic  lead 
poisoning.  The  essential  part  of  the  medicinal  treatment  of 
this  condition  is  the  administration  of  iodides,  which  are  able 
to  decompose  the  insoluble  albuminates  of  lead  which  have 
become  locked  up  in  the  tissues,  rapidly  causing  their  d^enera- 
tion,  and  to  cause  the  excretion  of  the  poisonous  mefkl  by 
means  of  the  intestine  and  the  kidneys.  The  following  is  a 
list  of  the  principal  conditions  in  which  iodides  are  recognised 
to  be  of  definite  value:  metallic  poisonings,  as  by  lead  and 
mercury,  asthma,  aneurism,  arteriosclerosis,  angina  pectoris, 
gout,  goitre,  syphilis,  haemophilia,  Brigbt's  disease  (nephritis) 
and  bronchitis. 

Small  quantities  of  the  iodate  (KIOi)  are  a  frequent  impurity  in 
iodide  of  potassium,  and  cause  the  confferiee  of  symptoois  known  as 
■iodism.  These  comprise  dyspepsia,  uda  eruption  and  the  mani- 
festations which  are  usually  identified  with  a  "  cold  in  the  head." 
In  many  cases,  as  in  syphilis,  aneurism,  lead  poisoning,  &c,,  the  life 
of  the  patient  depends  on  the  free  and  continued  use  of  the  iodide, 
and  this  is  best  to  be  accompli^ed  by  securing  an  absolutely  pure 
supply  of  the  salt;  Another  often  successful  method  of  preventing 
the  onset  of  symptoms  (k  poisoning  is  to  administer  small  doses  of 
ammonium  carbonate  with  the  drug,  thereby  neutializiog  the  iodic 
acid  which  is  liberated  in  the  stomach. 

IODOFORM,  CHIt,  a  valuable  antisq>tic  discovered  by 
G.  S.  Sfirullas  in  182a;  in  1834  J.  B,  Dumas  showed  that  it 
contained  hydrogen.  It  is  formed  by  the  action  of  iodine  and 
aqueous  potash  on  ethyl  alcohol,  acetone,  acetaldehyde  and 
from  most  compounds  containing  the  grouping  CH|-CO-C— . 
Its  formation  from  alcohol  may  be  represented  thus:  CiHiOH-|- 
4l,-|-6KHO'=CHl,-|-KHCO,-|-5KI-l-6H,0.  It  crystallizes  in 
yellow  hexagonal  plates,  melting  at  119-130°  C,  and  is  readily 
soluble  in  alcohol  and  ether,  but  is  insoluble  in  water.  It  has  a 
characteristic  odour  and  is  volatile  in  steam.  On  reduction  with 
hydriodic  acid,  it  yields  methylene  iodide,  CHtli. 

More  recently,  iodoform  has  been  prepared  by  the  electrolysis  of 
a  solution  of  potassium  iodide  in  the  presence  of  alcohc^  or  acetone, 
the  electrolytic  cell  being  fitted  with  a  diaphragm,  in  order  to  prevent 
the  hydrogen  which  is  formed  at  the  same  time  from  reducing  the 
iod(rform,orfrom combining  with  the  iodine  to  form  hydriodicacid. 
K.  Elbs  uses  a  solution  of  potassium  iodide  and  sodium  carbonate  in 
water,  which  with  the  necessary  alcohol  is  contained  in  a  porous  cell 
fitted  with  a  lead  anode,  whilst  the  cathode  compartment  contains  a 
solution  of  caustic  soda  and  a  nickel  electrode.  The  electrolysis  is 
carried  out  at  a  temperature  of  70°  C,  and  a  current  density  of  one 
ampere  per  square  decimetre  is  used.  At  the  end  of  three  hours  a 
yield  of  70  %  of  the  theoretical  quantity  is  obtained. 

lOU,  a  city  and  the  county-seat  of  Allen  county,  Kansas, 
U.S.A.,  on  the  Neosho  river,  about  100 m.  S.  by  W,  of  Kansas  City. 
Pop.  (1890)  1706;  (1900)  5791,  of  whom  137  were  foreign- 
bom  and  307  were  negroes;  (1905,  state  census)  10,387.  It 
is  served  by  the  Atchison,  Topeka  &  Santa  F€,  the  Missouri 
Pacific  and  the  Missouri,  Kansas  &  Texas  railways.  It  is 
pleasantly  situated  in  a  level  valley  where  there  is  a  great 
abundance  of  natural  gas  and  some  fine  building  stone.  The 
city  has  large  zinc  smelters  and  zinc  rolling-mills,  a  foundry, 
machine  shops,  and  manufactories  of  cement,  sulphuric  acid 
and  brick.  The  municipality  owns  and  operates  its  waterworks, 
gas  plant  and  electric-lighting  plant.  lola  was  founded  in 
1859  by  a  company  whose  members  were  dissatisfied  with  the 
location  of  the  county-seat  at  Humboldt.  It  became  the  county- 
seat  in  1865,  was  chartered  as  a  city  of  the  third  class  in  1870 
and  became  a  city  of  the  second  class  in  1898.  The  rapid  growth 
of  the  city  dates  from  the  discovery  of  natural  gas  here,  on 
Christmas  Day  1893. 

lOUTB,  a  mineral  occasionally  cut  as  a  gem-stone,  and 
named  from  the  violet  colour  which  it  sometimes  presents 


(Ion,  "violet";  MAx,  "stone").  It  is  generally  called  by 
petrographers  cordierite,  a  name  given  by  R.  J.  HaQy  in  honour 
of  the  French  mineralogist,  P.  L.  Cordier,  who  discovered  its 
remarkable  dichroism,  and  suggested  for  it  the  name  dichroite, 
still  sometimes  used.  The  difference  of  colour  which  it  shows 
in  different  directions  b  so  marked  as  to  be  well  seen  without  the 
dichroscope.  The  typical  colours  are  deep  blue,  pale  blue  and 
yellowish  grey.  WIdle  the  crystal  as  a  whole  shows  these  three 
colours,  each  face  is  dichroic. 

lolite  is  a  hydrous  magnesium  and  aluminium  silicate,  with 
ferrous  iron  partially  replacing  magnesium.  It  crystallizes  in 
the  orthorhombic  system.  In  hardness  and  spet^c  gravity 
it  much  resembles  quartz.  The  transparent  blue  or  violet 
variety  used  as  a  gem  occurs  as  pebbles  in  the  gravels  of  Ceylon, 
and  bears  in  many  cases  a  resemblance  to  sapphire.  The  paler 
kinds  are  often  called  water-sapphire  {sapkir  d'eau  of  Freoch 
jewellers)  and  the  darker  kinds  lynx-sapphire;  the  shade  of 
colour  varying  with  the  direction  in  which  the  stone  is  cut. 
From  sapphire  the  iolite  is  readily  distinguished  by  its  stronger 
pleochroism,  its  lower  density  (about  3-6)  and  its  inferior 
hardness  (about  7}. 

lolite  occurs  In  granite  and  in  true  emptlve  rocks,  but  is 
most  characteristicalty  developed  as  a  product  of  contact  meta- 
morphism  in  gneiss  and  altered  slates.  A  variety  occurting 
at  the  contact  of  clay-slate  and  granite  on  the  border  of  the 
provinces  of  Shimotsuk6  and  Kddzuk£  in  Japan  has  been  called 
cerasite.  It  readily  sufiers  chemical  change,  and  gives  rise  to 
a  number  of  alteration-products,  of  which  pinibe  is  a  chaiacter- 
istic  example. 

Although  iolite,  or  cordierite,  is  rather  widely  distributed  as  a 
constituent  of  certain  rocks,  fine  crystals  of  the  mineral  are  of 
very  limited  occurrence.  One  of  the  best-known  localities  is 
Bodenmais,  in  Bavaria,  where  it  occurs  with  pyrrhorite  in  a 
granite  matrix.  It  is  found  also  in  Norway,  Sweden  and 
Finland,  in  Saxony  and  in  Switzerland.  Large  crystals  are 
developed  in  veins  of  granite  running  through  gneiss  at  Haddam, 
Connecticut;  and  it  is  known  at  many  other  localities  in  the 
United  States.  (F.  W.  R.*) 

ION,  of  Chios.  Greek  poet,  lived  in  the  age  of  Pericles.  At  an 
early  age  he  went  to  Athens,  where  he  made  the  acquaintance 
of  Aeschylus.  He  was  a  great  admirer  of  Cimon  and  an  opponent 
of  Pericles.  He  subsequently  met  Sophocles  in  bis  native  island 
at  the  time  of  the  Samian  war.  From  Aristophanes  (Peace, 
830  ff.)  it  is  concluded  that  he  died  before  the  production  of 
that  play  (431).  His  first  tragedy  was  produced  between  453-449 
B.C.;  and  he  was  third  to  Euripides  and  lophon  in  the  tragic 
contest  of  439.  In  a  subsequent  yeai  he  gained  both  the  tragic 
and  dithyrambic  prizes,  and  in  honour  of  bis  victory  gave  a  jar 
of  Chian  wine  to  every  Athenian  citizen  (Athenaeus  p.  3).  He 
is  further  credited  by  the  scholiast  on  Aristophanes  (loc.  ctf.) 
with  having  composed  comedies,  dithyrambs,  epigrams,  paeans, 
hymns,  scolia,  encomia  and  elegies;  and  he  is  the  reputed 
author  of  a  philosophical  treatise  on  tlie  mj^tic  number  three. 
His  historical  or  biographical  works  were  five  in  number,  and 
included  an  account  of  the  antiquities  of  Chios  and  of  trtStjfdiu, 
recollections  of  visitors  to  the  island. 

See  C.  Nieberding.  I^e  lotiis  CMi  tita  (1836,  containing  the  frag- 
ments); F.  AOAgre,  De  lone  Chio  (1890),  an  exhaustive  monograph; 
and  BenUey,  Epistola  ad  MiUiwn. 

lONA,  or  IcOLUKiLL,  an  island  of  the  Inner  Hebrides,  Argyll- 
shire, Scotland,  6i  m.  S.  of  Stafia  and  li  m.  W.  of  the  Ross  of 
Mull,  from  which  it  is  separated  by  the  shallow  Sound  of  lona. 
Pop.  (1901)  313.  It  is  about  3)  m.  long  and  1}  m.  broad;  its 
area  being  some  3300  acres,  of  which  about  one-third  is  under 
cultivation,  oats,  potatoes  and  bailey  being  grown.  In  the  rest 
of  the  island  grassy  hollows,  yielding  piasturage  for  a  few  hundred 
cattle  and  sheep  and  some  horses,  alternate  with  rocky  elevations, 
which  culminate  on  the  northern  coast  in  Duni  (333  fL),  from 
the  base  of  which  a  dazzling  stretch  of  white  shell  sand,  partly 
covered  with  grass,  stretches  to  the  sea.  To  the  south-west  the 
bland  b  fringed  with  precipitous  t&Ss.  lona  is  composed 
entirely  of  ancient  gneisses  and  schbts  of  l«wisian  age;|tbese 
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include  bands  of  quaitzite,  slate,  marble  and  serpentine.  The 
Strike  of  the  rocks  is  S.W.-N.E.  and  they  are  tilted  to  very  high 
angles.  Fronting  the  Sound  is  the  village  oi  lona,  or  Buile  Mot, 
which  has  two  churches  and  a  school.  The  inhabitants  depend 
partly  on  agriculture  and  partly  on  fishing. 

The  original  form  of  the  name  lona  was  Hy,  Hti  or  I,  the 
Irish  for  IsUod.  By  Adamnan  in  his  Life  of  St  Cotumba  it 
is  called  loua  insula,  and  the  present  name  lona  is  said  to  have 
(mginated  in  some  transcriber  mistaking  the  u  in  loua  for  n.  It 
also  received  the  name  of  Ilii-colum-kill  (Icolmkill),  that  is, 
"  the  island  of  Columba  of  the  Cell,"  while  by  the  Highlanders 
it  has  been  known  as  Innis  nan  Druidhneah  {"  the  island  of  the 
Druids  ").  This  last  name  seems  to  imply  that  lona  was  a  sacred 
spot  before  St  Columba  landed  there  in  563  and  laid  the  founda- 
tions of  his  monastery.  After  this  date  it  quickly  developed 
into  the  most  famous  centre  of  Celtic  Christianity,  the  mother 
community  of  numerous  monastic  houses,  whence  missionaries 
were  despatched  for  the  conversion  of  Scotland  and  northern 
England,  and  to  which  for  centuries  students  flocked  from  all 
parts  of  the  north.  After  St  Columba's  death  the  soil  of  the 
island  was  esteemed  peculiarly  sanctified  by  the  presence  of  his 
relics,  which  tested  here  until  they  were  removed  to  Ireland 
early  in  the  gth  century.  Pilgrims  came  from  far  and  near  to 
die  in  the  island,  in  order  that  they  might  lie  in  its  holy  ground; 
and  from  all  parts  of  northern  Europe  the  bodies  of  the  illustrious 
dead  were  brought  here  for  burial.  The  fame  and  wealth  of  the 
monastery,  however,  sometimes  attracted  less  welcome  visitors. 
Several  times  it  was  plundered  and  burnt  and  the  monks 
massacred  by  the  heathen  Norse  sea-rovers.  Late  in  the  nth 
century  the  desecrated  monastery  was  restored  by  the  saintly 
Queen  Margaret,  wife  of  Malcolm  Canmore,  king  of  Scotland; 
and  in  1303  a  new  monastery  and  a  nunnery  were  founded  by 
Benedictine  monks  who  either  expelled  or  absorbed  the  Celtic 
community.  In  838  the  Western  Isles,  then  under  the  rule  of 
the  kings  of  Man,  were  erected  into  a  bishopric  of  which  lona 
was  the  seat.  When  in  1098  Magnus  III.,  "  Barefoot,"  king  of 
Norway,  ousted  the  jarb  of  Orkney  from  the  isles,  he  united 
the  see  of  the  Isles  (Sudreyar,  "  the  southern  islands,"  Lat. 
Sodorenses  insulae)  with  that  of  Man,  and  placed  both  under  the 
jurisdiction  ot  the  archbishopric  of  Trondhjem.  About  1507 
the  island  again  became  the  seat  of  the  bishopric  of  the  Isles; 
but  with  the  victory  of  the  Protestant  party  in  Scotland  its 
ancient  religious  glory  was  finally  eclipsed,  and  in  1561  the 
monastic  buildings  were  dismantled  by  order  of  the  Convention 
of  Estates.    (For  the  poUtical  fortunes  of  lona  see  Hebrtoes.) 

The  existing  ancient  remains  include  part  of  the  cathedral 
church  of  St  Mary,  of  the  nunnery  of  St  Mary,  St  Oran's  chapel, 
and  a  number  of  tombs  and  crosses.  The  cathedral  dates  from 
the  13th  century;  a  great  portion  of  the  walls  with  the  tower, 
about  75  ft.  high,  are  still  standing.  The  choir  and  nave  have 
been  roofed,  and  the  cathedral  has  in  other  respects  been  re- 
stored, the  ruins  having  been  conveyed  in  iSgg  to  a  body  of 
trustees  by  the  eighth  duke  of  Argyll,  The  remains  of  the 
conventual  buildings  still  extant,  to  judge  by  the  portion  of  a 
Norman  arcade,  are  of  earlier  date  than  the  cathedral.  The 
small  chapel  of  St  Oran,  or  Odhrain,  was  built  by  Queen  Margaret 
on  the  supposed  site  of  Columba's  cell,  and  its  ruins  are  the 
oldest  in  lona.  Its  round-arched  western  doorway  has  the 
characteristic  Norman  beak-head  omamentadon.  Of  the  nunnery 
only  the  chancel  and  nave  of  the  Norman  chapel  remain,  the 
last  prioress,  Anna  (d.  1543),  being  buried  within  its  walls.  The 
cemetery,  called  in  Gaelic  Salig  Oiran  (,"  the  burial-place  of 
kings  "],  is  said  to  contain  the  remains  of  forty-eight  Scottish, 
four  Irish  and  eight  Danish  and  Norwegian  monaicbs,  and 
possesses  a  large  number  of  monumental  stones.  At  the  time  of 
the  Reformation  it  is  said  to  have  had  360  crosses,  of  which 
most  were  thrown  into  the  sea  by  order  of  the  synod  of  ArgyD, 
Many,  however,  still  remain,  the  finest  being  Maclean's  cross 
and  St  Martin's.  Both  are  still  almost  perfect,  and  are  richly 
carved  with  Runic  inscriptions,  emblematic  devices  and  fanciful 
scroll  work.  Of  Columba's  monastery,  which  was  built  of  wood 
about  \  m.  from  the  present  ruins,  nothing  remains. 


lORIA,  in  ancient  geography,  the  name  given  to  a  portion  of 
the  W.  coast  of  Asia  Minor,  adjoining  the  Aegean  Sea  and 
bounded  on  the  E.  by  Lydia.  It  consisted  of  a  narrow  strip 
of  land  near  the  coast,  which  together  with  the  adjacent  Islands 
was  occupied  hy  immigrant  Greeks  of  the  Ionic  race,  and  thus 
distinguished  from  the  interior  district,  inhabited  by  the  Lydians. 
According  to  the  universal  Greek  tradition,  the  cities  of  loma 
were  founded  by  emigrants  from  the  other  side  of  the  Aegean 
(see  lONiANs),  and  their  settlement  was  connected  with  the 
legendary  history  of  the  Ionic  race  in  Attica,  by  the  statement 
that  the  colonists  were  led  by  Neleus  and  Androclus,  sons  of 
Codrus,  the  last  king  of  Athens.  lu  accordance  with  this  view 
the  "  Ionic  migration,"  as  it  was  called  by  later  chronologers, 
was  dated  by  them  one  hundred  and  forty  years  after  the  Trojan 
war,  or  sixty  years  after  the  return  of  the  Heraclldae  into  the 
Pelopoimese.  Without  assigning  any  definite  date,  we  may  say 
that  recent  research  has  tended  to  support  the  popular  Gre*k 
idea  that  Ionia  received  its  main  Greek  element  rather  late — 
after  the  descent  of  the  Dorians,  and,  therefore,  after  any  part  of 
the  Aegean  period.  The  only  Aegean  objects  yet  found  (1910) 
in  01  near  Ionia  are  some  sherds  of  the  very  latest  Minoan  age  at 
Miletus.  It  is  not  probable  that  all  the  Greek  colonists  were 
of  the  not  numerous  Ionian  race.  Herodotus  tells  us  (i.  146) 
that  they  comprised  settlers  from  many  difierent  tril>es  and 
cities  of  Greece  [a  fact  indicated  also  by  the  local  traditions  of 
the  cities),  and  that  they  intermarried  with  the  native  races, 
A  striking  proof  of  this  was  the  fact  that  so  late  as  the  time  of 
the  historian  distinct  dialects  were  spoken  by  the  inhabitants 
of  different  cities  within  the  limits  of  so  restricted  an  area. 
E.  CurtiuB  supposed  that  the  population  of  this  part  of  Asia 
was  aboriginally  of  Ionic  race  and  that  the  settlers  from  Greece 
found  the  country  in  the  possession  of  a  kindred  people.  The 
last  contention  is  probably  true;  but  the  kinship  was  certainly 
more  distant  than  that  between  two  branches  of  one  Ionian 
stock. 

The  dties  called  Ionian  in  historical  times  were  twelve  in 
number, — an  arrangement  copied  as  it  was  supposed  from  the 
constitution  of  the  Ionian  cities  in  Greece  which  had  originally 
occupied  the  territory  in  the  north  of  the  Peloponnese  subse- 
quently held  by  the  Achaeans.  These  were  (from  south  to  north) 
— Miletus,  Myus,  Priene,  Ephesus,  Colophon,  Lebedus,  Teos, 
Erythrae,  Clazomenae  and  Phocaea,  together  with  Samoa  and 
Chios.  Smyrna  (9.P.),  originally  an  Aeolic  colony,  was  afterwards 
occupied  by  lonians  from  Colophon,  and  became  an  Ionian  city, — 
an  event  which  had  taken  place  before  the  time  of  Herodotus. 
But  at  what  period  it  was  admitted  as  a  member  of  the  league  we 
have  no  information.  The  cities  above  enumerated  unquestion- 
ably formed  a  kind  of  league,  of  which  participadon  in  the 
Pan-Ionic  festival  was  the  distinguishing  characteristic.  This 
festival  took  place  on  the  north  slope  of  Mt.  Mycale  in  a  shrine 
called  the  Pauionium.  But  like  the  Amphictyonic  league  in 
Greece,  the  Ionic  was  rather  of  a  sacred  than  a  political  character; 
every  city  enjoyed  absolute  autonomy,  and,  though  common 
interests  often  united  them  for  a  common  political  object, 
they  never  formed  a  real  confederacy  like  that  of  the  Achaeans 
or  Boeotians.  The  advice  of  Thales  of  Miletus  to  combine  in 
a  political  union  was  rejected. 

Ionia  was  of  small  extent,  not  exceeding  90  geographical 
miles  in  length  from  N.  to  S.,  with  a  breadtli  varying  from 
10  to  30  m.,  but  to  this  must  be  added  the  peninsula  of  Mimas, 
together  with  the  two  large  islands.  So  intricate  is  the  coast- 
line that  the  voyage  along  its  shores  was  estimated  at  nearly 
four  times  the  direct  distance.  A  great  part  of  this  area  was, 
moreover,  occupied  by  mountains.  Of  these  the  most  lofty  and 
striking  were  Mimas  and  Corycus,  in  the  peninsula  which  stands 
out  to  the  west,  facing  the  island  of  Chios;  Sipylus,  to  the 
north  of  Smyrna;  Corax,  extending  to  the  south-west  from 
the  Gulf  of  Smyrna,  and  descending  to  the  sea  between  Lebedus 
and  Teos;  and  the  strongly  marked  range  of  Mycale,  a  con- 
tinuation of  Messogis  in  the  interior,  which  forms  the  bold  "head- 
land of  Trogilium  or  Mycale,  opposite  Samos.  None  of  these 
mountains  attains  a  height  of  more  than  4000  f^~Thc  district! 
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comprised  three  extremely  fertile  valleys  formed  by  the  outflow 
of  three  riveis,  among  the  most  considerable  in  Asia  Minor: 
the  Hermus  in  the  north,  flowing  into  the  Gulf  of  Smyrna,  though 
at  some  distance  from  the  dty  of  that  name;  the  Cayster, 
which  flowed  under  the  walls  of  Ephesus;  and  the  Maeander, 
which  in  andent  times  discharged  its  waters  into  the  deep  gulf 
that  once  bathed  the  walls  of  Miletus,  but  which  has  been 
gradually  filled  up  by  this  river's  deposits.  With  the  advantage 
of  a  peculiarly  fine  climate,  for  which  this  part  of  Asia  Minor 
has  been  famous  in  all  ages,  Ionia  enjoyed  the  reputation  in 
andent  times  of  being  the  most  fertile  of  all  the  rich  provinces 
of  Asia  Minor;  and  even  in  modem  times,  though  very  imper- 
fectly cultivated,  it  produces  abundance  of  fruit  of  ail  kinds, 
and  the  raisins  and  figs  of  Smyrna  supply  almost  all  the  markets 
of  Europe. 

The  colonies  naturally  became  prosperous.  Miletus  espedally 
was  at  an  early  period  one  of  the  most  important  commercial 
dties  of  Greece;  and  in  its  turn  became  the  parent  of  numerous 
other  colonies,  which  extended  all  around  the  shores  of  the 
Euxine  and  the  Fropontis  from  Abydus  and  Cyzicus  to  Trapezus 
and  Panticapaeum.  Phocaea  was  one  of  the  first  Greek  cities 
whose  mariners  explored  the  shores  of  the  western  Mediterranean. 
Ephesus,  though  it  did  not  send  out  any  colonies  of  importance, 
from  an  early  period  became  a  fiouri^iing  dty  and  attained  to 
a  position  corresponding  in  some  measure  to  that  of  Smyrna 
at  the  present  day. 

ifM(wy,~The  first  event  in  the  history  of  Ionia  of  which  we  have 
any  trustworthy  account  is  the  im-oad  of  the  Cimnierii  (see  Scvtria), 
who  ravaged  a  great  part  of  Asia  Minor,  including  Lydia,  and  sackra 
Magnesia  on  the  Maeander,  but  were  foiled  in  their  attack  upon 
Ephesus.  This  event  may  be  referred  to  the  middle  of  the  Tth 
century  B.C.  About  700  B.C.  Gyges,  fint  Mermnad  kii^  of  Lydia, 
invaded  the  territories  of  Smyrna  and  Miletus,  and  is  said  to  have 
taken  Colophon  as  his  son  Ardys  did  Priene.  But  it  was  not  till  the 
reign  of  Croesus  (560-545  B.C.)  that  the  cities  of  Ionia  successively 
fell  under  Lydian  mle.  The  defeat  of  Croesus  by  Cyrus  waa  followed 
by  the  conquest  of  all  the  Ionian  cities.  These  became  subject  to  the 
Per^n  monarchy  with  the  other  Greek  cities  of  Asia.  In  this 
position  they  enjoyed  a  considerable  amount  of  autonomy,  but  were 
for  the  most  part  subject  to  local  despots,  most  of  whom  were 
creatures  of  the  Peruan  king.  It  was  at  the  instigation  of  one  of 
these  despots.  Hiatiaeus  (g.v.)  of  Miletus,  that  in  about  joo  B.C.  the 
principal  dties  broke  out  into  iosurrection  against  Persia.  They 
were  at  first  assisted  by  the  Athenians,  with  whose  aid  they  pene- 
trated into  the  interior  and  burnt  Sardis,  an  event  which  ultimately 
led  to  the  Persian  invasion  of  Greece.  But  the  fleet  of  the  lonians  was 
defeated  off  the  island  of  Lade,  and  the  destruction  of  Miletus  after 
a  protracted  siege  was  followed  by  the  reconquest  of  all  the  Asiatic 
Greeks,  insular  as  well  as  continental. 

The  victories  of  the  Greeks  during  the  great  Persian  war  had  the 
effect  of  enfranchizing  their  kinsmen  on  the  other  side  of  the  Aegean ; 
and  the  battle  of  Mycale  (479  B.C.),  in  which  the  defeat  of  the  Fergus 
was  in  great  measure  owing  to  the  lonians,  secured  their  emancipa- 
tion. They  henceforth  became  the  dependent  allies  of  Athens  (see 
Delian  League),  though  still  retaining  their  autonomy,  which  they 
preserved  until  the  peace  of  Antalddas  in  387  B.C.  once  more  placed 
them  as  well  as  the  other  Greek  dties  in  Ada  under  the  nominal 
dominion  of  Persia.  They  appear,  however,  to  have  retained  a 
considerable  amount  of  freedom  until  the  invasion  of  Asia  Minor  by 
Alexander  the  Great.  After  the  battle  of  the  Granicus  most  of  the 
Ionian  cities  submitted  to  the  conqueror.  Miletus,  which  alone 
held  out,  waa  reduced  after  a  long  siege  (334  B.C.).  From  this  time 
tiiev  passed  under  the  dominion  of  the  successive  Macedonian  rulers 
of  Asia,  but  continued,  with  the  exception  of  Miletus  (g.v.),  to  enjoy 
great  prosperity  both  under  these  Greek  dynasties  and  after  they 
became  part  of  the  Roman  province  of  Asia. 

Ionia  has  laid  the  world  under  its  debt  not  only  by  giving 
birth  to  a  long  roll  of  distinguished  men  of  letters  and  science 
(see  lOHiAH  School  os  Philosophy),  but  by  originatiag  the 
distinct  school  of  art  which  prepared  the  way  for  the  brilliant 
artistic  development  of  Athena  in  the  Sth  century.  This  school 
flourished  in  the  Sth,  7th  and  6th  centuries,  and  is  distinguished 
by  the  fineness  of  workmanship  and  minuteness  of  detail  with 
which  it  treated  subjects,  inspired  always  to  some  extent  by 
non-Greek  models.  Naturalism  b  progressively  obvious  in  its 
treatment,  e.g.  <A  the  himian  figure,  but  to  the  end  it  is  still 
subservient  to  convention.  It  has  been  thought  that  the  Ionian 
migration  from  Greece  carried  with  it  some  part  of  a  population 
which  retained  the  artistic  traditions  of  the  "  Mycenaean " 


dvilization,  cuid  so  caused  the  birth  of  the  Ionic  school;  but 
whether  this  was  so  or  not,  it  is  certain  that  from  the  8th  century 
onwards  we  find  the  true  spirit  of  Hellenic  art,  stimulated  by 
commercial  intercourse  with  eastern  dvilizations,  working 
out  its  development  chiefly  in  Ionia  and  its  nelghlxwring  bles. 
The  great  names  of  this  school  are  Tbeodorua  and  Rhoecus 
of  Samos;  Bathydea  of  Magnesia  od  the  Maeander;  Glaucus, 
Melas,  Micdades,  Archermus,  Bupalus  and  Athenis  of  Chios. 
Notable  works  of  the  school  still  extant  are  the  famous  archaic 
female  statues  found  on  the  Athenian  Acropolis  in  1885-1887, 
the  seated  statues  of  Branchidae,  the  Nike  of  Archermus  found 
at  Delos,  and  the  objects  in  ivory  and  electrum  found  by  D.  G. 
Hogarth  in  the  lower  strata  of  the  Artemision  at  Ephesus  in 
1904-1905  (see-  Greek  Art). 

Bibliography. — Beside  general  authorities  under  Asia  Minor 
see  especially  F.  Beaufort,  Ionian  Anitquilies  (1811);  R.  Chandler, 
&c.,  Ionian  Antiquities  (1769  ff.);  Histories  of  Greek  Sculpture  by 
A.  S.  Murray,  M.  Collignonand  E.  A.  Gardner,  and  special  works  cited 
under  particular  dties;  £.  Ciutius,  Die  lotUer  nor  ier  ianisckeit 
Wanderung  (1855)  j  D.  G.  Hogarth,  Ionia  and  Iht  East  (loogi,  with 
map.  (E.  H.  B. ;  D.  G.  H.) 

IONIA,  a  dty  ajid  the  county-seat  of  Ionia  county,  Michigan, 
U.S.A.,  on  the  Grand  river,  about  34  m.  £,  of  Grand  Rapids. 
Pop.  (1904}  5322;  (1910)  5030.  It  is  served  by  the  Grand  Trunk 
and  the  Pire  Marquette  railways.  The  greater  part  of  the  dty 
is  buUt  on  the  bottom-lands  of  the  valley  within  an  area  2  m.  in 
length  and  i  m.  in  width,  but  some  of  the  finest  residences  stand 
on  the  hills,  which  form  an  irregular  semicirde  behind  the  dty, 
and  command  extensive  views  of  the  valley.  Much  of  the  build-. 
ing  material  is  a  brown  sandstone  obtained  from  quarries  only 
3  m.  distant;  white  clay,  also,  is  found  in  the  vicinity.  The 
dty  is  a  trade  centre  for  a  rich  farming  district,  has  car-shops 
(of  the  P^re  Marquette  railway)  and  iron  foundries,  and  manu' 
factures  wagons,  pottery,  furniture  and  clothing.  The  water- 
works are  owned  and  operated  by  the  munidpality.  Ionia 
was  settled  in  1833  by  immigrants  from  German  Flats,  near 
Herkimer,  New  York.  It  was  incorporated  as  a  village  in  1857, 
but  the  charter  was  allowed  to  lapse;  it  was  again  incorporated 
as  a  village  in  1865,  and  was  chartered  as  a  dty  in  1873. 

IONIAN  ISLANDS,  the  collective  name  for  the  Greek  islands 
of  Corfu,  Cephalonia,  Zante,  Santa  Maura,  Ithaca,  Cythera 
(Cerigo)  and  Paxo,  with  thdr  minor  depandendes.  These  seven 
islands  (for  details  of  which  see  thdr  separate  headinp)  are 
often  described  also  as  the  Septanesus  ("  Seven  Islands  "),  but 
they  have  no  real  geographical  unity.  The  history  of  the  name 
"  Ionian  "  in  this  connexion  is  obscure,  but  it  is  probably  due 
to  andent  settlements  of  Ionian  colonists  on  the  coasts  and 
islands.  The  political  unity  of  the  seven  islands  is  of  compara- 
tively modem  date;  thdr  independence  as  a  separate  state 
lasted  only  seven  years  (1800-1807).  To  a  certain  extent 
they  have  passed  under  the  same  succession  of  influences; 
they  have  been  subjected  to  the  same  invasions,  and  have  re- 
ceived accessions  to  their  populations  from  the  same  currents 
of  migration  or  conquest.  But  even  what  may  be  considered 
as  common  experiences  have  afiected  the  individual  islands  in 
different  ways;  in  the  matter  of  population,  for  instance, 
Corfu  has  undergone  much  more  important  modifications  than 
Ithaca. 

The  Ionian  islands  consist  almost  entirely  of  Cretaceous  and 
Tertiary  beds,  but  in  Corfu  Jurassic  deposits  belonging  to  various 
horizons  have  also  been  found.  The  oldest  beds  which  haveyct  been 
recognized  are  diales  and  hornstones  with  Liassic  fossils.  These  are 
oveitaid  conformably  by  a  thick  series  of  platy  limestones,  known 
33  the  Viglas  limestone,  which  appears  to  represent  the  rest  of  the 

Jurassic  system  and  also  the  lower  part  of  the  Cretaceous,  Then 
allows  a  mass  of  dolomite  and  unbedded  limestones  containing 
Hippuriies  and  evidently  of  Upper  Cretaceous  age.  The  Eocene  beds 
are  folded  with  the  Cretaceous,  and  in  many  places  the  two  formations 
have  not  yet  been  separately  distinguished.  Both  _  occarionally 
assume  the  form  of  Flysch.  Miocene  beds  are  found  in  Corfu  and 
Zante,  and  Pliocene  deposits  cover  much  of  the  low-lying  ground. 

History. — The  beginmng  of  Heptanesian  history  may  be  said 
to  date  from  the  9th  century.  Leo  the  Philosopher  (about  a.d, 
S90)  formed  all  or  most  of  the  islands  into  a  distinct  province 
under  the  title  of  the  Thema  of  Cephallraiia,  agd  in  this  condition 
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they  belonged  to  the  Eaatran  empire  after  Italy  had  been  divided 
into  various  states,  but  this  political  or  admioistrative  unity  could 
not  last  long  in  the  case  of  islands  exposed  by  their  situation 
to  opposite  currents  of  cooquest.  Robert  Guiscard,  having 
captured  Corfu  (loSi)  and  CeptuUonia,  might  have  become  the 
foueder  of  a  Norman  dynasty  in  the  islands  but  for  his  early 
death  at  Casaopo,  Amid  the  struggles  between  Greek  emperors 
and  Western  crusaders  during  the  i3th  century,  Corfu,  Cepha- 
lonia,  Zaate,  Slc,  emerge  from  time  to  time;  but  it  was  not  till 
the  Latin  empire  was  established  at,  Constantinople  in  1204 
that  the  Venetians,  who  were  destined  to  give  the  Ionian  Islands 
their  place  in  history,  obtained  possession  of  Corfu.  They  were 
^terwards  robbed  <rf  the  island  by  Leon  Vetrano,  a  famous 
Genoese  corsair;  but  be  was  soon  defeated  and  put  to  death, 
and  the  senate,  to  secure  their  position,  granted  fids  in  Corfu  to 
ten  noble  families  in  order  that  they  might  colonize  it  (iao6). 
The  conquest  of  Cephalooia  and  Zante  followed,  and  we  find  five 
counts  of  the  family  of  Tocco  holding  Cepbalonia,  and  probably 
Zante  as  well  as  Santa  Maura,  as  tributary  to  the  repubUc.  But 
the  footing  thus  gained  by  the  Venetians  was  not  maintained, 
and  through  the  dosing  part  of  the  13th  and  most  (rf  the  14th 
century  the  islands  were  a  prey  by  turns  to  corsairs  and  to  Greek 
and  Neapolitan  claimants.  In  13861  however,  the  people  of 
Corfu  made  voluntary  submission  to  ^e  Venetian  republic 
which  had  now  risen  to  be  the  first  maritime  power  in  the 
Mediterranean,  tn  1485  Zante  was  purchased  froim  the  Turks 
in  a  very  depopulated  condition;  and  in  1499  Cepbalonia 
was  captured  from  the  same  masters;  but  Santa  Maura,  though 
frequently  occiq)ied  for  a  time,  was  not  finally  attached  to 
Venice  till  1684,  and  Cerigo  was  not  taken  till  r?!?. 

The  Venetians,  who  exacted  heavy  contributions  from  the 
islands,  won  the  adherence  of  the  principal  native  families 
by  the  bestowal  of  titles  and  appointments;  the 
Roman  Catholic  Church  was  established,  and  the 
Italian  and  Greek  races  were  largely  assimilated  by 
.  intermarriage;  Greek  ceased  to.  be  spwken  except  by 
the  lower  classes,  which  remained  faithful  to  the  Orthodox 
communion.  On  the  fall  of  the  Venetian  republic  in  1797 
the  treaty  of  Campo  Formio,  which  gave  Venice  to  Austria, 
anoezed  the  Ionian  Islands  to  France;  but  a  Russo-Turicish 
forcedroveout  the  French  at  the  close  of  1798;  and  in  the  spring 
of  1799  Corfu  capitulated.  By  treaty  with  the  Forte  in  1800,  the 
emperor  Paul  erected  the  "  Septinsular  Republic,"  but  anarchy 
and  (onfusion  followed  till  a  secret  article  in  the  Ueaty  of  Tilsit, 
in  1807,  declared  the  Islands  an  integral  part  of  the  French 
empire.  They  were  incorporated  with  the  province  of  lUyria, 
and  in  this  condition  they  remained  till  the  decline  of  the  French 
power,  The  British  forces,  under  General  C^wald,  took  Zante, 
Cephalonia  and  Cerigo  in  1809,  and  Santa  Maura  in  1810; 
Colonel  (afterwards  Sir  Richard)  Church  (?■»■),  reduced  Paxo 
in  1814;  and  after  the  abdication  of  Napoleon,  Corfu,  which 
bad  been  well  defended  by  General  Donzelot,  was,  by  order 
of  Louis  XVIII.,:  surrendered  to  Sir  James  CampbeU.  By  the 
treaty  of  Paris  (gth  November  1815)  the  contracting  powers-* 
Great  Britain,  Russia,  Austria  and  Prussia — agreed  to  place  the 
"  United  States  of  the  Ionian  Islands "  under  the  exclusive 
protection  of  Great  Britain,  and  to  give  Austria  the  right  of 
equal  commercial  advantage  with  the  protecting  country,  a 
plan  strongly  approved  by  Count  Capo  d'Istria,  the  famous 
Corfiot  noble  who  afterwards  became  president  of  the  new 
repubhc  of  Greece. 

The  terms  of  the  treaty  of  Paris  were  not  oidy  of  indefinite 
import  but  were  susceptible  of  contradictory  interpretations. 
g^^^  And  instead  of  interpreting  the  other  articles  in  harmony 
PrafM»  ^'^^  ^^  ^'^'>  wluch  declared  the  islands  one  "  sole 
torwtm,  free  and  independent,  state,"  the  protecting  Power 
availeditselfof  everyambiguity  toextend  itsauthority. 
The  first  lord  high  commissioner.  Sir  Thomas  Maitland,  who  as 
governor  of  Malta  had  acquired  the  sobriquet  of  "  Ring  Tom," 
was  not  the.  man  to  foster  the  constitutional  Uberty  of  an  infant 
state.  The  treaty  required,  with  questionable  wisdom,  that  a 
constitution  should  be  established,  and  this  was  accordingly 


done;  but  its  practical  value  was  trifling.  The  constitution, 
voted  by  a  constituent  assembly  in  1817  and  appUed  in  the 
following  year,  placed  the  administration  in  the  hands  of  a 
senate  of  six  members  and  a  legislative  assembly  of  forty 
members;  but  the  real  authority  was  vested  in  the  high  com- 
missioner, who  was  able  dire<^y  to  prevent  anything,  and 
indirectly  to  eflect  almost  anything.  Sir  Thomas  Maitland  was 
not  slow  to  exerdse  the  control  thus  permitted  him,  thou^  on 
the  whole  he  did  so  for  Uie  benefit  of  the  islands.  The  construc- 
tion ol  roads,  the  aboUtion  of  direct  taxes  and  of  the  system  of 
farming  the  church  lands,  the  securing  of  impartial  administra- 
tion of  justice,  and  the  establishment  of  educational  institutions 
are  among  the  services  ascribed  to  his  efi'orts.  These,  however, 
made  less  impression  on  the  Heptanesians  than  his  despotic 
character  and  the  measures  which  he  took  to  prevent  them 
giving  assistance  in  the  Greek  wai  of  independence  in  1831. 
He  was  succeeded  in  1823  by  General  Sir  Frederick  Adam,  who 
in  the  main  carried  out  the  same  policy.  Under  his  government 
the  new  fortifications  of  Corfu  and  some  of  the  most  important 
public  works  which  still  do  honour  to  the  English  protectorate 
were  undertaken.  Lord  Nugent,  who  became  high  commissioner 
in  rS32,  was  followed  by  Sir  Howard  Douglas  (1835-1841), 
who  ruled  with  a  firm,  too  often  with  a  high  hand;  and  he  was 
met  by  continual  intrigues,  the  principal  exponent  of  the  opposi' 
tion  being  the  famous  Andreas  Mustoiidi  (d.  1861).  A  complete 
change  of  policy  was  inaugurated  by  Mr  Mackenzie  (1841-1843), 
and  his  successor  Lord  Seaton  (i843-r84g)  was  induced  by  the 
European  disturbances  of  r848  to  initiate  a  number  of  important 
reforms.  But  the  party  which  wished  for  union  with  Greece 
was  rapidly  growing  in  vigour  and  voice.  Serious  insurrections 
of  the  peasantry,  especially  in  Cephalonia,  had  to  be  put  down 
by  military  force,  and  the  parliament  passed  a  resolution  in 
favour  of  immediate  union  with  Greece.  The  hopes  of  the 
unionists  were  roused  by  the  appointment  of  W.  K  Gladstone 
as  high  commissioner  extraordinary  to  investigate  the  condition 
of  the  islands.  From  liis  known  sympathy  with  Greek  inde- 
pendence, it  was  their  expectation  that  he  would  support  their 
pretensions.  But  after  a  tour  through  the  principal  blands 
Gladstone  came  to  the  conclusion  that  the  abolition  of  the 
protectorate  was  not  the  wish  of  the  mass  of  the  people.  For 
a  few  days  in  1859  he  held  office  as  lord  high  commissioner, 
and  in  that  capacity  he  proposed  for  the  consideration  of  the 
assembly  a  series  of  reforms.  These  reforms  were,  however, 
declared  inadmissible  by  the  assembly;  and  Sir  Henry  Storks, 
who  succeeded  Gladstone  in  February  1859,  began  his  rule  by 
a  prorogation.  The  contest  continued  between  the  assembly 
and  the  protectorate.'  The  British  government  was  slow  to 
realize  the  true  position  of  affairs:  as  late  as  May  i86r  Gladstone 
spoke  of  the  cession  of  the  islands  as  "  a  crime  agdnst  the  safety 
of  Europe,"  and  Sir  Henry  Storks  continued  to  report  of  tran- 
quillity and  contentment.  The  assembly  of  1862  accused  the 
high  commissioner  of  violation  of  the  constitution  and  of  the 
treaty  of  Paris,  and  complained  that  England  remained  in 
ignorance  of  what  took  place  in  the  islands. 

On  the  abdication  of  King  Otho  of  Greece  in  1862  the  Greek 
people  by  universal  suffrage  voted  Prince  Alfred  of  England 
to  the  throne,  and  when  he  declined  to  accept  the  -^^^ 
crown  England  was  asked  to  name  a  successor.  The  S^"" 
candidate  proposed  was  Prince  William  George  of 
GUicksburg,  brother  of  the  princess  of  Wales;  and  the  British 
government  declared  to  the  provisional  government  of  Greece 
that  his  selection  would  be  followed  by  the  long-refused  cession 
of  the  Ionian  Islands.  After  the  prince's  election  by  the  national 
assembly  in  1863  the  high  commissioner  laid  before  the  Ionian 
parliament  the  conditions  on  which  the  cession  would  be  carried 
out.  The  rejection  of  one  of  those  conditions — the  demolition  of 
the  fortifications  of  Corfu — led  to  a  new  prorogation;  but  none 
the  less  (on  March  29,  1864)  the  plenipotentiaries  of  the  five 
great  powers  signed  the  treaty  by  which  the  protectorate  was 
brought  to  a  close.  The  neutrality  which  they  attributed  to  the 
whole  of  the  islands  was  (January  1864)  confined  to  Corfu  and 
Paxo.    OnMaysistof thatyearSirHenryStorksJ^tCorfu 
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the  English  troops  and  men-of-war.  King  George  made  his  entry 
into  Corfu  on  the  6th  of  June. 

Since  th^  annexation  to  Greece  the  history  of  the  Ionian 
islands  has  been  uneventiul;  owing  to  various  causes  their 
prosperity  has  somewhat  declined.  Corfu  (Corcyra)  with  Paxo; 
Cephalonia;  Santa  Mauia  (Levkas)  with  Thiaki  (Ithaca)  and 
Zante  (Za<^tfaos)  each  form  separate  nomarchies  or  depart- 
ments; Ceiigo  (Gathers)  forms  part  of  the  nomarchy  of  Laconia. 
The  islands  retain  the  exemption  from  direct  taxation  which 
they  enjo)re<d  under  the  British  protectorate;  in  lieu  of  this 
there  is  an  od  valorem  tax  of  aoj  %  on  exported  oil  and  a  tax  of 
6%  on  wine  exported  to  Greek  ports;  these  commodities  are 
further  liable  to  an  export  duty  of  ii%  which  is  levied  on  all 
agricultural  produce  and  articles  of  local  manufacture  for  the  main- 
tenance and  construction  of  roads.  The  excellent  roads,  which 
date  from  the  British  administration,  are  kept  in  fair  repair. 

See  Mustoxidi,  Delle  cose  Corciresi  (Corfu.  1848) ;  Lunzi,  Hepl  T#t 

■uAtrtK^t    laroiFTiostfT    rqi.  'Brrar^oS    tul    'EivtruF    (Athens,    1856); 

Ansted,  The  1. 1.  (London.  1863) ;  Viscount  Kirkwall,  Four  Years  in 
the  I.  I.  (London.  1864),  vol.  i.  containing  a  chronological  hiaCory  of 
the  British  protectorate;  F.  Lenormant,  La  Grhce  el  Its  tUs  ionUnnes 
(PariB,  1865);?.  Chiotis,ff«t,(i<j(tej*o«M»«ej  (Zante,  1815-1864); 
Mardo,  Safgio  di  una  descriaone  geografico-staTica  delle  hole  (Corfu, 
i860  (mamly  geographical};  De  Bosset,  Description  des  monnaies 
Slthaque  el  de  Ciphatonie  (London.  1815} ;  Poatolakas,  'K.ariy.oyci 
rCtr  hixaiu*  foiuaiiirigr  Tav  rfyjuiv  KipKvpat,  AtmiSo!,  &c.  (Athena, 
1868);  Wiebe),  Die  Inset  Kephalonia  und  die  Meermilklen  von 
ArgostoH  (Hamburg,  1873);  Tsitselis,  T^aavaptar  Ef^oXXtirfai, 
(Athens,  1876) ;  'OxAfinra  eianor  ir  Kt«aAXt|>^  in  the  "  ParoaBSUS  " 
i.  9-13  (Athene,  18^7);  Riemann,  "  Recherches  arch6olc«ique5  sur 
les  lies  ioniennea  "  in  BibUolhkque  des  Ecoles  frangaises  dAthines  et 
de  Rome  (Paris,  1879-1880);  Gregorovius,  Corfu:  eine  ionische 
IdylU  (Leipzig,  1882);  J.  Partsch,  Dm /njd  Corfu:  eine  geograpkisehe 
Monopaphie  (Gotha.  1887);  Die  Insd  Levkas  {Gotha,  1889); 
Kepkallenia  und  Ithoka  (Gotha,  1890};  Die  Insel  Zante  (Gotha, 

1891).  a-  D-  B.) 

lONIAHS,  the  name  given  by  the  Greeks  to  one  of  the  principal 
divi^ons  of  the  Hellenic  peoples.  In  historic  times  it  was 
applied  to  the  inhabitants  of  (i)  Attica,  where  some  beUeved 
the  lonians  to  have  originated;  (3)  parts  of  Euhoea;  (3]  the 
Cydadic  islands,  except  Melos  and  Thera;  (4)  a  section  of  the 
west  coast  of  Asia  Minor,  from  the  gulf  of  Smyrna  to  that  of 
lasus  (see  Ionia);  (5)  colonies  from  any  of  the  foregoing, 
notably  in  Thrace,  Propontis  and  Pontus  in  the  west,  and  in 
Egypt  (Naucratis,  Daphnae);  some  authorities  have  found 
traces  of  an  andent  Ionian  population  in  (6)  north-eastern 
Peloponnese.  The  meaning  and  derivation  of  the  name  are 
not  known.  It  occurs  in  two  forms,  'Idfoi^  andl  Iwvti  (compare 
Xdo)«t  and  'KSivti  in  Epirus) — not  counting  the  name  'Uvww 
applied  to  the  open  sea  west  of  Greece.  In  the  traditional 
genealogy  of  the  Hellenes,  Ion,  the  ancestor  of  the  lonians,  is 
brother  of  Achaeus  and  son  of  Xutbus  (who  held  Peloponnese 
after  the  dispersal  of  the  children  of  Hellen).  But  this  genealogy, 
though  it  is  attributed  to  Hesiod,  is  apparently  post-Homeric; 
and  it  is  dear  that  the  Ionian  name  had  independent  and  varied 
uses  and  meanings  in  very  early  times.  In  Homer  the  word 
IkFavfS  occurs  as  a  name  of  inhabitants  of  Attica,  with  the 
epithet  iKKexlTiav&  (II.  xiii.  685  =  "  trail-vest  "),  describing  some 
point  of  costume,  and  later  regarded  as  imputing  effeminacy. 
The  Homeric  Hymn  to  Apollo  of  Delos  (7th  century)  describes 
an  Ionian  population  in  the  Cydades  with  a  loose  religious 
league  about  the  Delian  sanctuary. 

The  same  word  'l&Fiav  (Javan)  appears  in  Hebrew  literature 
of  the  8th  and  7tb  centuries,  to  denote  one  group  of  the 
"  Japhetic  "  peoples  of  Asia  Minor,  Cyprus  and  perhaps  Rhodes: 
"  by  these  were  the  isles  of  the  nations  divided,  in  their 
lands,  every  one  after  his  tongue,  after  their  famihes,  in  their 
nations,"  a  comprehensive  expression  for  the  island-sttewn 
regions  farther  west  (Gen.  x.  10).  In  Ezek.  xxviL  13,  19,  Javan 
trades  with  Tyre  in  slaves,  bronze-work,  iron  and  drugs.  Later 
allusions  show  that  on  Semitic  lips  Javan  meant  western  traders 
in  general.    In  Persian  Yauna  was  the  generic  term  for  Greeks.' 

'  Yun&n  is  Etill  a  popular  synonym  for  Oroum,  a.  Greek,  among  the 
Arabs;  in  India  Yavana  was  long  the  generic  name  for  all  foreigners 


The  earliest  exptidt  Greek  account  of  the  lonians  b  given  in  the 
5th  century  by  Herodotus  (i.  45,  56,  143-145,  v.  66,  vii.  94, 
viii.  44-46)>  The  "  children  of  Ion  "  originated  in  north-easlem 
Pdoponnese;  and  traces  of  them  remained  in  Troezaii  and 
Cynuria.  Ezpdled  by  the  Achaeans  (who  seem  to  have  «itered 
Peloponnese  about  four  generations  before  the  Dorian  Invasion) 
they  invaded  and  dominated  Attica;  uid  about  the  time  of  the 
Dorian  Invaaon  took  the  lead  under  the  Attic  branch  of  the 
Ndeids  of  Fylus  (Hdt.  i.  147,  v.  65)  in  the  colonization  of  the 
Cydades  and  of  Asiatic  Ionia,  which  in  Homer  is  still  "  Carian." 
Many  of  the  colonists,  however,  were  not  lonians,  but  refugees 
from  other  parts  of  Greece,  between  Euboea  and  Argolis  (Hdt. 
i.  146);  others  looked  on  Attica  aa  their  first  home,  though  the 
true  lonians  were  intruders  there.  The  Pan-Ionian  sanctuary 
of  Poseidon  on  the  Asiatic  promontory  of  Mycale  was  regarded  as 
perpetuating  a  cult  from  Pdoponnesian  Achaea,  and  the  league 
of  twdve  dties  which  maintained  it,  as  imitated  from  an  Achaean 
dodecapolis,  and  as  Haiming  (absurdly,  according  to  Herodotus 
i.  143)  purer  descent  than  other  lonians. 

In  Herodotus's  account  of  the  first  Greek  intercourse  with 
Egypt  (about  664  B.C.)  he  describes  "Ionian  and  Carian" 
adventurers  and  mercenaries  in  the  Delta.  Later  the  commoner 
andthesis  is  between  Ionian  and  Dorian,  first  (probably)  in  the 
colonial  regions  of  Asia  Minor,  and  later  more  universally. 

In  the  5th  century  the  name  "  Ionian  "  was  already  falling 
into  discredit.  Causes  of  this  were  (1)  the  peace-loving  luxury 
(bom  of  commercial  wealth  and  contact  with  Oriental  life)  of 
the  great  Ionian  dties  of  Asia;  (3)  the  lameness  with  whidi 
they  submitted  first  to  Lydia  and  to  Persia,  then  to  Athenian 
pretensions,  then  to  Sparta,  and  finally  to  Persia  again;  (3) 
the  decadence  and  downfall  of  Athens,  which  still  counted  as 
Ionian  and  had  claimed  (since  Solon's  time)  seniority  among 
"  Ionian  "  states.  In  the  later  4th  century  the  name  survives 
only  (a)  as  a  geographical  expression  for  part  of  the  coast  of 
Asia  Minor,  (b)  in  European  Greece  as  the  name  of  that  section 
of  the  Northern  Amphictyony  in  which  Athens  and  its  colonies 
were  reckoned. 

The  traditional  history  of  Asiatic  Ionia  is  generally  accepted, 
and  in  its  broad  outlines  is  probably  well  founded.  Common  to 
all  groups  of  lonians  in  the  Aegean  is  a  dialect  of  Greek  which 
has  rj  for  a.  (m  Attic  only  partially)  and  (in  Asiatic  Ionian  esped- 
ally)  K  for  T  in  certain  words.  Herodotus  states  that  there  were 
four  distinct  dialects  in  Asiatic  Ionia  itself  (i.  143)  and  the 
dialect  of  Attica  differed  widdy  from  all  other  forms  of  Ionic. 
EarUer  phases  of  Ionic  forms  are  dominant  in  the  language  of 
Homer.  Most  Ionian  states  exhibit  also  traces  of  the  fourfold 
tribal  divisions  named  after  the  "  children  of  Ion  ";  but  addi- 
Uonal  tribes  occurlocally.  (Hdt.  v.  66,  69.)  All  reputed  colonies 
from  Attica  (except  Ephesus  and  Colophon)  kept  also  the  feast  of 
Apaturia;  and  many  worshipped  Apolio  Patrous  as  the  reputed 
father  of  Ion.  The  few  observations  hitherto  made  on  the  sites 
of  Ionian  dties  indicate  continuity  of  settlement  and  culture  as 
far  back  as  the  latest  phases  of  the  Mycenaean  (Late  Minoan  HI.) 
Age  and  not  farther,  supporting  thus  far  the  traditional  founda- 
tion dates. 

The  theory  of  E.  Curtius  (i856-r89o)  that  the  lonians  origin- 
ated in  Asia  Minor  and  Efpread  thence  through  the  Cydades  to 
Euboea  and  Attica  deserts  andent  tradition  on  linguistic  and 
ethnological  grounds  of  doubtful  value.  Ad.  Holm  supports  it 
(Gesch.  Gr.,  Berlin,  18S6,  i.  S6),  but  A.  von  Gutschmid  (Seilr.  i. 
Gesck.  d.  alten  Orients,  Ldpzig,  1856,  124  ft.)  and  E.  Meyer 
(PhUologusNF.  a,  1889,  p.  368ff.;NF.  3,  1890,  p.  479  ff.)  follow 
Herodotus  with  qualifications.  J.  B.  Bury  (Eng.  Hist.  Rev.  xv. 
338),  though  he  r^ards  the  Ionian  peoples  as  of  European  origin, 
thinks  that  th^  may  have  got  their  name  from  some  part  of  the 
Asiatic  coast.  Ionian  culture  and  art,  though  little  known  in 
their  earlier  phases,  derive  their  inspiration  on  the  one  ade 
from  those  of  the  old  Aegean  (Minoan)  dvilization,  on  the  other 
from  the  Oriental  (mainly  Assyrian)  models  which  penetrated 
to  the  coast  through  the  Hittite  dvilization  of  Asia  Minor. 
Egyptian  influence  is  almost  absent  untS  the  time  of  Psammeti- 
chus,  but  then  becomes  predominant  for  a  while.    Local  and 
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icgioaaJ  pecuU&rities,  however,  disappear  almost  wholly  in  the 
5th  and  4th  centuries,  under  the  oveipowering  influence  of 
Athens. 

AuTHOBiTiES. — Besidea  the  aections  on  loniaiu  in  the  general 
histories  of  Greece  and  the  references  given  in  G.  Buaolt,  Gritchische 
Cesckiclite,  i.  (snd  ed.,  Gotha,  1893),  pp.  363,  377  S.,  see  E.  Curtius, 
Die  lonier  vor  ier  ioniichen  Wanderuni  (Berlin,  1S55),  and  papers  in 
GoU.  Gel.  Ant.  (1856),  p.  1152  t.  and  (1859),  p.  2021  f.j  Jakrb.  f.  kl. 


Pkilat.  83  (i860),  p.  40  f.;  Hermes  25  (1890),  p.  141  f.;A. 
Gutschoiid,  Beitrare  t.  Geick.  d.  aiien  Orients  (Ldpzig;,  1856),  p.  124 
ff. ;  E.  Meyer.  PhUologus  ±7  (NF.  a,  1889),  p.  a68  fl.  and  49  (NF.  3, 


Cauer,  "  De  dialecto  attica  vetustiore  quaestiones  epigraphi 
G.  Curtius,  Studien  z.  gr.  u.  lot.  Gramm.  S  (1875),  p.  333,  399; 
Karsten,  De  tHulontm  Itmicorum  diaiecto  (Halle,  1883);  F.  Bechtel, 
Die  InschrifUit  des  ion.  Diaiekts  (GSttingen,  1877).  For  the  political 
history  of  the  Ionian  Greeks  see  GkeecS:  History,  and  Ionia;  for 
the  special  history  and  characteriatJca  of  individual  Ionian  cities,  the 
respective  names.  (J- 1»  M-) 

IONIAN  SCHOOL  OF  PHILOSOPHY.  Under  this  name  are 
included  a  number  of  philosophera  of  the  6th  and  5th  centuries 
B.C.  Mainly  lonians  by  birth,  they  are  united  by  a  local  tie 
and  represent  all  that  was  best  in  the  early  Ionian  intellect. 
It  is  a  most  interesting  fact  in  the  histoiy  of  Greek  thought  that 
its  birth  took  place  not  in  Greece  but  in  the  colonies  on  the 
Eastern  shores  of  the  Aegean  Sea.  But  not  only  geographically 
do  these  philosophers  form  a  school;  they  are  one  in  method  and 
aim.  They  all  sought  to  explain  the  material  universe  as  given 
in  sensible  perception;  their  explanation  was  in  terms  of  matter, 
movement,  force.  In  this  they  differed  from  the  Eleatics  and  the 
Pythagoreans  who  thought  in  the  abstract,  and  explained 
knowledge  and  existence  in  metaphysical  terminology.  In 
tracing  the  development  of  their  ideas,  two  periods  may  be  dis- 
tinguished. The  earliest  thinkers  down  to  Heraditus  en- 
deavoured to  find  a  material  substance  of  which  all  things  con- 
sist; Heraditus,  by  his  prindple  of  universal  flux,  took  a  new 
line  and  explained  everything  in  terms  of  force,  movement, 
dynamic  energy.  The  former  asked  the  question,  "  What  is  the 
substratum  of  the  things  we  see?";  the  latter,  "  How  did  the 
sensible  worid  become  what  it  is;  of  what  nature  was  the 
motive  force?" 

The  first  name  In  the  list  of  the  Ionian  philosophers— and,  indeed, 
in  the  history  of  European  thought — is  that  of  Thales  (q-v.).  He 
first,  so  far  as  we  know,  sought  to  go  behind  the  infinite  multiplicity 
of  phenomena  in  the  hope  of^nding  an  infinite  unity  from  which  all 
difference  has  been  evolved.  This  unity  be  dedded  is  Water  {lirra 
Hup  brlr).  It  is  impossible  to  discover  precisely  what  he  conceived 
to  be  the  relation  of  tliis  unity  to  the  plurality  ofphenomeoa.  Later 
writers  from  whom  we  derive  our  knowledge  of  Thales  attributed  to 
him  ideas  which  seem  to  have  been  conceived  by  subsequent  thinkers. 
Thus  the  suggestion  preserved  by  Stobaeus  that  he  concdved  water 
to  be  endowed  with  mind  is  discredited  by  the  q>ecific  statement  of 
Aristotle  that  the  earlier  physicists  (Jthysiolosi)  did  not  distinguish 
the  material  from  the  moving  ouiae,  and  that  before  Anaxagoras  no 
one  postulated  creative  intelligence.  Again  in  the  De  anima  (i.  5) 
Aristotle  quotes  the  statement  that  Thales  attributed  to  water 
a  divine  intelligence,  and  criticizes  it  as  an  inference  from  later 
speculations.  It  is  probably  safest  to  credit  Thales  with  the  bare 
mechanical  conception  of  a  universal  material  cause,  leaving  pan- 
theistic ideas  to  a  laterperiod  of  thought. 

The  successors  of  Thake  were  Aoaximander  and  Anaxioienes, 
who  also  sought  for  a  primal  substance  of  things.  Anaximander 
postulated  a  corporeal  substance  intermediate  between  air  and  fire 
on  the  one  hand,  and  between  earth  and  water  on  the  other  hand. 
Tliia  substance  he  called  "the  Infinite"  (ri  ftncpw).  Unlike  Thales, 
he  was  struck  by  the  infinite  variety  ta  thinKa;  he  felt  that  all 
differences  are  foite,  that  they  have  emergetf  from  prima'  ■■";'" 
(first  called  ifipeii  by  him)  into  which  they  must  ultimately 
that  the  Infimte  One  has  been,  is,  and  always  will  be,  tot 


_. s,  pupil  of  Anaximander,  seems  to  have  rebelled  against 

the  extreme  materialbm  ot  his  master.  Perceiving  that  air  is 
necessary  to  life,  that  the  universe  is  surrounded  by  air,  he  was 
convinced  that  out  of  air  all  things  have  resulted.  The  process  by 
whichtiiingsgrow  is  twofdd,  condensation  (rfrnvuatt)  and  rarefaction 
ifioiava),  or,  in  other  words,  heat  and  oM.  From  the  former 
procesH  result  cloud,  water  and  stone ;  from  the  Utter,  fire  and  aether. 
This  theory  is  dosely  allied  to  that  of  Thales,  but  it  is  superitH-  ' 
*  I  the  processes  of  chai^ie.  Further.it  is  '"■  ' 
s  statement  that  Anawmenes  made  a 


link  (perhaps  an  unconscious  link)  between  crude  Hyloz 
and  definitely  metaphysical  theories  of  existence. 

We  have  seen  that  Thales  recognized  change,  but  attempted  no 
explanation;  that  Anaximander  spoke  of  change  in  two  directions; 
that  Anaximenes  called  these  two  directions  by  spedfic  names. 
From  this  last,  the  transition  to  the  doctrine  of  Heraditus  is  easy. 
He  felt  that  change  is  the  essential  fact  of  experience  arul. pointed 
out  that  any  merdv  physical  explanation  of  plurality  is  inherently 
impossible.  The  Many  is  of  Sense;  Unitv  is  of  Thought.  Beins  is 
intelligibie  only  in  terms  of  Becoming.  That  which  is,  is  what  it  is 
in  virtue  of  its  perpetually  changing  relations  (rirta  ^  col  aiiiv 
fitra).  By  this  recognition  of  the  necessary  correlation  of  Bdng 
and  Not-bdng,  Heraditus  is  in  a  very  real  sense  the  father  of  meta- 
physical and  sdentific  speculation,  and  in  him  the  Ionian  school  of 
philosophy  reached,  its  highest  point.  Yet  there  is  reason  to  doubt 
the  view  of  He^  and  Lassalle  that  Heraditus  reci^nized  the  funda- 
mental distinction  of  subject  and  object  and  the  relations  of  mind 
and  matter.  Like  the  early  lonians  he  postulated  a  primary  sub- 
stance, fire,  out  of  which  all  things  have  emerged  and  into  which 
all  must  return.     This   elemental  fire  is  in  itadf  a  divine  rational 

Srocess,  the  harmony  of  which  constitutes  the  law  of  the  universe, 
(uman  knowledge  conusts  in  the  comprehension  of  tUs  all-pervading 
harmony  as  embodied  in  the  manifold  of  perception;  the  senses  are 
"bad  witnesses"  in  that  they  report  mulliplicity  as  fixed  and 
existent  in  itsdf  rather  than  in  its  relation  to  the  One.    This  theoiy 

S'ves  birth  to  a  sort  of  ethical  by-product  whose  dominant  note  is 
armony,  the  subordination  of  the  individual  to  the  universal  reason: 
moral  failure  is  proportionate  to  the  degree  in  which  the  individual 
declines  to  recognize  his  personal  transience  in  relation  to  the  eternal 
Unity.  From  the  same  principle  there  follows  the  doctrine  of 
Immortah^.  The  individual,  uke  the  phenomena  of  sense,  comes 
out  of  the  infinite  and  again  is  merged ;  hence  on  the  one  hand  he  is 
never  a  separate  entity  at  all,  while  on  the  other  hand  he  exists  in 
the  infinite  and  must  continue  to  exist.  Moreover,  the  soul  ap- 
proadies  most  nearly  to  perfection  when  it  is  least  differentiated  fnim 
elemental  fire;  it  follows  that  "  while  we  live  our  souls  are  dead 
within  us,  but  when  we  die  our  souls  are  restored  to  life."  This 
doctrine  is  at  once  the  assertion  and  the  denial  of  the  sdf,  and 
furnishes  a  striking  parallel  between  European  thought  in  its  earliest 
stages  and  the  fundamental  principlesof  Buddhism.  Knowlet^of 
the  sdf  is  one  with  knowledge  of  the  Universal  Lt^os  (Reason); 
such  knowledge  is  the  basts  not  only  of  conduct  but  of  existence  itsdf 
in  its  only  re^  sense. 

Thus  far  the  Ionian  philosophers  had  held  the  field  of  thought. 
Each  succeeding  thinker  had  more  or  less  assumed  the  methods  of 
Thales.  and  had  approached  the  problem  of  existence  from  the 
empirical  side.    About  the  time  of  Heraditus,  however,  there  sprang 

Ea  totally  new  philosophical  spirit.  Parmenides  and  Zeno  (see 
!atic  School)  enunciated  the  principle  that  "  Nothing  is  bom  of 
nothing."  Hence  the  problem  becomes  a  dialectical  a  pnori  specula- 
tion wherein  the  taws  of  thought  transcend  the  sense-given  data 
of  experience.  It  was  therefore  left  for  the  later  lonians  to  frame 
an  eclectic  system,  a  synthesis  of  Being  and  Not-bdng.  a  correlation 
of  universal  mobility  and  absolute  permanence.  This  examination 
of  diametrically  opposed  tendencies  resulted  in  several  different 
theories.  It  will  be  suffident  here  to  deal  with  Anaxagoras,  Diogenes 
of  Apollonia,  Archelaus  and  Hippo,  leaving  Empedocles,  Leuappus 
and  DemocntUB  to  special  articles  (g.n.).  The  latter  three  do  not 
belong  strictly  to  the  Ionian  School. 

Anaxagoras  (g.r.)  elaborated  a  quasi-dualistic  theory  according  to 
which  all  things  have  existed  from  the  beginning.  Originally  «iey 
existed  in  infinitesimal  fragments,  infinite  m  number  and  devoid  of 
arrangement.  Amongst  these  fragments  were  the  seeds  of  all  things 
which  have  since  emerged  by  the  process  of  aggregation  and  segrega- 
tion, wherein  homogeneous  fragments  came  together.  These  pro- 
cesses ore  the  work  of  Nous  (mCr)  which  governs  and  arranges. 
But  this  Nous,  or  Mind,  is  not  incorporeal;  it  is  the  thinnest  ofall 
things;  its  action  on  the  partide  is  concdved  materially.  It 
originated  a  rotatory  movement,  which  arising  in  one  point  gradually 
extended  till  the  whole  was  in  motion,  which  motion  continues  and  will 
condnue  infinitely.  By  this  motion  things  are  gradually  constructed 
not  entirdy  of  homogeneous  parrides  (the  homoeomet^,  Anaunufni)  but 
in  each  thing  with  a  majority  of  a  certain  kind  of  partide.  It  is  this 
aggregation  which  we  descnbe  variously  as  birth,  death,  maturity. 
decay,  and  of  which  the  senses  give  inaccurate  reports.  His  vague 
dualism  works  a  very  distinct  advance  upon  the  crude  hylozoism 
of  the  eariy  lonians  (see  Atom),  and  the  criticbras  of  Plato  and 
Aristotle  show  how  highly  his  work  was  esteemed.  The  great  danger 
is  that  we  should  credit  htm  with  more  than  he  actually  thought. 
His  Nous  was  not  a  spiritual  force;  it  was  no  omnipotent  deity;  it 
is  not  a  pantheistic  world-soul.  But  by  isolating  I<eason  from  all 
other  growths,  by  representing  it  as  the  motor-energy  of  the  Cosmos, 
in  popularidng  a  term  which  suggested  personality  and  will, 
Anaxagoras  gave  an  impetus  to  ideas  which  were  the  basis  of  Aris- 
totelian philosophy  in  Greece  and  in  Europe  at  lar^. 

In  Diogenes  of  Apollonia  we  find  a  return  to  Anaximenes,  Dic^nes 
(q.v.)  be^n  by  insisting;  on  the  necessity  of  there  beinff  only  one 
principle  of  things,  herein  contradicting  the  pluralism  of  Heraditus. 
This  principle  is  that  of  the  universal  homc^ndty  t>f  mtm:  dU 
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tUiiEs  are  at  bottom  ttie  same,  of  interaction  would  be  impossible 

(rina  tiI  toyra  irA  tou  afrroO  irtpoiouc'Sfu  nai  ri  abri  drat.  This 
universal  substance  ia  Air.  But  Dit^enes  went  much  farther  than 
Anaximenc^  by  attributing  to  air  not  only  infinity  and  eternity  "but 
also  intelligence.  This  Intelligence  alone  would  have  produced  the 
orderly  arrangement  which  we  observe  in  Nature,  and  is  the  basis 
of  human  thought  by  the  physical  process  of  inhalation- 

Another  pupil  of  Anaxagoias  was  Archelaus  of  Miletus  (q.v.). 
His  work  was  mainly  the  combination  of  previous  views,  except  that 
he  is  said  to  have  introduced  an  ethical  side  into  the  Ionian  philo- 
sophy. "  Justice  and  injustice."  he  said,  "  are  not  natural  but 
legal."  He  endeavoured  to  overcome  the  dualism  of  Anaxagoras,  and 
in  so  doing  approached  more  nearly  to  the  older  lonians. 

The  last  of  the  lonians  whom  we  need  mention  is  Hippo  (5.0.), 
who,  like  Archelaus,  is  intellectually  amoa^  the  earlier  members  of 
the  school.  He  thought  that  the  source  of  all  things  was  moisture 
(t4  iypir),  and  is  by  Aristotle  coupled  with  Thales  (^Metaphysics, 
A3)- 

BlBLlOGRAPHy.^RIttef  and  Preller.  ch.  L ;  Zetler's  History  of 
Greek  PkUosophy;  J.  Burnet,  Early  Greek  Pkiiosophy  (1892);  Fair- 
banka.  The  First  Philosophers  of  Greece  (1898);  Grote,  History  of 
Greece,  ch.  viii.;  Windelband,  History  of  Aiiaent  Philosophy  (1899); 
Benn,  The  Greek  Philosophers  (1883)  and  The  Philosophy  of  Greece 
(1898J;  Th.  Gomperz,  Greek  Thinkers  (Eng.  trans,  vol.  i.,  L. 
M^Dua,  1901). 

lOPHOH,  Greek  tragic  poet,  son  of  Sophocles.  He  gained  the 
second  prize  in  428  B.C.,  Euripides  being  first,  and  Ion  third. 
He  must  have  been  living  in  405,  the  date  of  the  production  of 
the  Frogs  of  Aristophanes,  in  which  he  is  spoken  of  as  the  only 
good  Athenian  tragic  poet,  although  it  is  hinted  that  he  owed 
much  to  his  father's  assistance.  He  wrote  50  plays,  of  which  only 
a  few  fraginents  remain.  It  is  said  that  lophon  accused  his 
father  before  the  court  of  the  phratores  of  being  incapable  of 
managing  bis  affairs,  to  which  Sophocles  replied  by  reading  the 
famous  chorus  of  the  Oedipus  ai  Colonus  (688  ff.),  with  the  result 
that  he  was  triumphantly  acquitted. 

See  Aristophanes,  Frogs,  7$,  78,  with  wholia:  Ckero,  De  stnee- 
Utte.  vii.  33;  Plutarch,  MoraHa,  785  b;  A.  Nauck,  Tragkorum 
Craecortmt  frapneiUa  (1889) ;  O.  Wolff,  Dt  lophonie  poUa  (LeipEig, 
1884). 

I.O.U.  ("  I  owe  you  ")>  &  written  acknowledgment  Of  a  debt. 
It  usually  runs  thus: 

To'—  '■■    I.O.U. pounds. 

(Signed)  — -.        Elate . 

An  I.O.U.,  if  worded  as  above,  or  even  if  the  words  "  for  value 
received  "  are  added,  does  not  acquire  a  stamp,  as  it  contains' 
no  terms  of  agreement.  If  any  such  words  as  "  to  be  paid  on 
such  a  day  "  are  added,  it  requires  a  stamp.  An  I.O.U.  should 
be  addressed  to  the  creditor  by  name,  though  its  validity  is  not 
impaired  by  such  omission.  Being  a  distinct  admission  of  a  sum 
due,  it  is  prima  hde  evidmce  of  an  account  stated,  but  w^ere 
it  is  the  only  item  of  evidence  of  account  it  may  be  rebutted  by 
showing  there  was  no  debt  and  no  demand  which  could  be 
enforced  by  virtue  of  it.    An  I.O.U.  is  not  negotiate. 

lOVILAB,  or  Jovilae,  a  latinized  form  of  iivUas,  the  name 
given  by  the  Oscan-speaking  Campanians  in  the  5th,  4th  and 
3rd  centuries  B.C.  to  an  interesting  class  of  monuments,  not 
yet  fully  understood.  They  all  bear  crests  or  heraldic  emblems 
proper  to  stone  family  or  group  of  families,  and  inscriptions 
directing  the  annual  performance  of  certain  ceremonies  on  fixed 
days.  While  some  of  them  are  dedicated  to  Jupiter  (in  a 
special  capacity,  which  our  present  knowledge  of  Oscan  is 
insufficient  to  determiae),  others  were  certainly  found  attached 
to  graves. 

See  the  articles  Osca  Lingua,  Capua,  Cuhae  and  Mkssapii. 
The  text  of  all  those  yet  discovered  {at  Capua  and  Cumae),  with 
particulars  of  similar  usages  elsewhere  in  Italy  and  other  historical 
and  archaeological  detail,  is  given  by  R.  S.  Conway  in  The  Italic 
Dialects  (Camoridge,  1897,  pp.  101  ff.).  A  briefer  but  valuable 
discussion  of  the  chief  characteristics  of  the  grouj)  will  be  found 
in  R.  von  Planta's  Osiisch-wnbrische  Crammaiik,  u.  631  ff., 
and  a  summary  description  in  C.  D.  Buck's  Osco-  Umbrian  Grammar, 
347.  (R.  S.  C.) 

IOWA,  a  north  central  state  of  the  United  States,  situated 
between  latitudes  40°  36'  and  43°  30'  N.  and  between  longitudes 
89°  s'  and  96°  31'  W.  It  is  bounded  N.  by  Minnesota,  E.  by  the 
Mississippi  river,  which  s^wrates  it  from  Wisconsin  and  Illinois, 
S.  by  Missouri,  and  W.  by  Ok  Missouri  and  Big  Sioux  rivers; 


Which  separate  it  from  Nebraska  And  South  Bakota.    Its  total 
area  is  5^1^47  SQ-  ni..  Of  which  561  sq.  m.  are  water  ^rface. . 


Sheet  of  the  Glacial  epoch.  For  the  most  part  the  surface  is  that  of  a 
prairie  tableland,  inoderatelj;  roHina,  and  with  a  general  but 
scarcely  perceptible  slope,  which  in  the  eastern  two-thirds  is  from 
N.W.  to  S.E.,  and  in  the  western  third  from  N.E.  to  S.W.  Elevations 
above  the  sea  range  from  between  1200  to  1675  ft.  in  the  N,W.  ta 
Soo  ft,  and  less  in  the  S.E.,  the  highest  point  being  in  the  vicinity  of 
^irit  lake  in  Dickinson  county,  the  lowe"   -'   "—'-'-      '-  -■^- 


t  at  Keokuk.     In' 


southern  half  of  the  state  the  height  of  the  crests  of  the  divides 
is  very  uniform.  The  northern  half  is  more  broken  and  irregular; 
elevations,  usually  rounded,  mingle  with  depresaSons  some  of  which 
are  occupied  by  small  shallow  Takes  or  ponds,  the  characteristic 
physical  features  of  this  rw^on  being  due  to  gladation.  But  the  most 
marked  dewirtures  from  the  prairie  surface  are  in  the. N.E.  and  S.W. 
In  the  N.E.  the  whole  of  Allamakee  and  parts  of  Winneshiek, 
Fayette,  Clayton,  Delaware,  Dubuque  and  Jaccson  counties  form  the 
only  driftleas  area  of  the  state;  in  that  section  cliffs  frequently  rise 
almost  vertically  from  the  banks  of  a  river  to  a.he^ht-of  from  300 
to  400  ft.,  and  from  the  summit  of  the  cliff  to  the  crest  of  the  divide, 
a  few  miles  distant,  there  is  another  ascent  of  300  ft.  or  more  ter- 
minating occasionally  in  knob-topped  hills  crowned  in  many  instances 
with  small  cedar.  Moreover,  the  lai^est  streams  have  numerous 
tributaries,  and  nearly  all  alike  flow  circuitously  between  steep  if  noc 
vertical  cliffs  or  in  deep  craggy  ravines  overlooked  by  distant  hills, 
among  which  the  wagon  road  has  wound  its  way  with  difficulty. 
In  the  W.,  S.  from  the  mouth  of  the  Big  Siou*  river,  extends  a  line 
of  mound-like  bluffs  usudly  free  from  rocks,  but  risine;  abniptly 
from  the  flood  plain  of  the  Missouri  to  a  heu;ht  varying  from  100  to 
300  ft.  A  broad  water-parting  extending  m>m  Spirit  lake,  on  the 
northern  fjorder,  nearly  S.  to  within  60  m.  of  the  southern  border, 
and  thence  S.E.  to  Wayne  county  in  the  south  central  part  of  Iowa, 
divides  the  state  into  two  drainage  systems.  That  to  the  K.,  com- 
prising about  two-thirds  ot  the  wooleareo,  is  drained  by  tributaries 
of  the  Mississip[u,  of  which  the  Des  Moin^  the  Skunk,  the  Iowa 
with  its  tributary  the  Cedar,  and  the  Wapsipinicon  are  the  largest, 
streams  of  long  courses  and  easy  fall  over  beds  frequently  pebbry  in 
the  N.  but  muddy  in  the  S.,  and  through  valleys  broad  at  ttieir 
sources,  well  drained,  and  gently  doping  in  dn  middle  of  their 
courses,  but  becoming  narrower  and  deeper  towards  their  mouths; 
that  to  the  W.  is  drained  by  tributaries  of^the  Missouri,  mostly  short 
streams  taking  their  rise  from  numerous  rivulets,  flowing  quite 
rapidly  over  muddy  beds  through  much  ai  tlieir  courses,  and  in  the 
bluff  belt  aiong  the  KCcsouri  having  steep  but  grassy  buka  3oo  it> 
in  height  or  more.  (For  geological  details,  see  United  States, 
section  Geology,  adjin.) 

Flora  and  Fauna. — The  pl«dominant  feature  (rf  the  flora  is  the 
grasses  of  tbe  prairie  The  former  forests  of  the  «tate  were  of  two 
general  classes;  on  the  bottom  lands  along  the  rivers  grew  cotton- 
wood,  willow,  hon^-locust,  coffee  trees,  black  ash,  anoelm;  on  the 
less  heavily  wooded  uplands  were  oaki  (white,  red,  yellow  and  bur), 
hickory  (bittemut  and  pitmut),  white  and  green  ash,  bottemut, 
inuiwriod  and  hacltberry.  The  growth  was  heavier,  howevw,  in  tbe 
E.  than  in  the  W.,  but,  it  has  been  eatimated,  covered  in  all  about 
one-fifth  of  the  area  of  the  state  at  the  time  of  its  first  settlement 
by  the  whites.  In  the  N.E.,  also,  small  cedar  and  pine  are  found. 
But  everywhere  now  most  of  the  marcliaDtable  timber  tias  been 
cut;  in  1900  it  was  estimated  that  there  were  alb^icther  about  7000 
sq.  m.  of  woodland  in  the  state.  The  bison  and  tik  long  i^[o  dis- 
appeared, but  black  bear  and  deer  are  found  in  the  iin«ettled  part 
ot  the  state.  Ducks,  geese  and  other  water  birds  are  common, 
especially  during  their  migrariona. 

CUmate. — The  dimate  is  one  of  great  extremes  of  heat  and  cold, 
with  a  dry  winter  and  a  usually  wet  summer,  the  prevailing  ivind  of 
winter  beiiig  N.W.  while  in  summer  it  not  infrequently  blows  from 
the  S:W.  Both  the  midwinter  isotherm  of  Montreal  and  the  mid- 
summer one  of  Washington,  D.C,  pass  through  the  state,  llie  mean 
annual  temperature  is  47-5°  F.;  l)ie«vwag«  range  of  extremes  per 
year  during  the  decade  endiiw  with  1900  was  136°  F.,  while  the 
greatest  eittremes  recorded  are  from-43''F.  in  1888  to  1 13'  F.  in  1901, 
a  difference  of  156°  F.  From  1803  to  1898  the  average  mean  annual 
temperature  at  Cresco  in  Howard  county,  near  tbe  N.E.  comer  of  the 
state,  was  44'3''  F.,  while  at  Keokuk  in  the  S.E.  comer  it  was  33-3'  F,, 
and  as  the  isotherms  cross  the  state,  especially  in  the  N.,  their 
tendency  is  to  move  S.W.  The  rainfall  isaJso  very  unequal  mdistn- 
bution  throughout  the  year,  as  also  between  the  mme  periods  of 
different  years,  and  as  between  the  different  parts  of  the  state. 
For  while  the  mean  annual  precipitation  is  31-43  in.,  M-48  in.,  or 
71  %  of  this,  fall  during  the  sue  months  from  the  ist  of  Aprd  to  the 
tst  of  October,  or  10%  in  winter,  33%  in  autumn,  38%  in  Jipruig 
and  39%  in  summer,  June  and  July  being  the  two  wettest  monttis. 
At  the  same  time  extremes  during  the  four  moet  critical  aop  ffloaths, 
from  the  ist  of  May  to  the  1st  of  September,  have  ranged  from  6-73 
■  -804to378in,  in  iQoa.  WithmanyoneyearthepWapttatKm 
'         '■    ■      in  the  western  part  of^tbe  St-- '^—-••- 


n  the  western  i«rt  o 

_ :e  for  aH  the  yea  -    ' 

<rf  1903  being  3-5  in.;  the  western  part- 1 


e  than  it 


oia:muiked  by  baviog  a 

by  Google 


y  Google 


y  Google 


IOWA 


733 


than  has  the 


Mill  IsTger  per  cent  of  its  rain  jn  sprlr^  and  __ _ _ 

GMtem.  The  unequal  dbtribtition  limniBfaout  the  smte  is  in  much 
larger  measure  due  to  local  sboweiB.  Inj^uy  to  crape. {ram  drought 
and  hot  winds  has  occurred  about  two  or  three  times  ina  decade.but 
lability  to  injury  of  the  crops  from  excessive  rainfall  and  hailstorms 
ik  greater  tbanthat  from  a  deficiency  of  moisture.  Three  notable 
tornadoes  have  swept  portions  of  the  state:  the  Comaocbe  in  June 
i860,  the  Grinnell  in  June  1882  and  the  Pometoy  in  July  18931  but 
the  greatest  area  traversed  by  any  of  these  was  less  than  one-twentieth 
<}f  I  %  of  the  total  area  of^  the  state,  and  this  kind  of  storm  has 
been  less  destructive  to  human  life,  animals  and  buildings  than  the 
?'g*''^''"B  which  BccompanieB  summer  showers. 

Soil;  Agriculture. — its  depth,  together  with  its  porous  nature, 
makes  the  fertile  soil  of  Iowa  capable  of  withstanding  the  extremes 
of  wet  and  dry  remarkably  well,  and  it  is  perhaps  true  that,  taken  as  a 
whole,  no  other  state  in  the  Union  lias  a  superior  soil  for  i^riculture. 
Certainly  ao  othftr  haa  so  many  acres  of  improved  land,  or  so  lai^e  a 
proportion — from  85  to  90% — of  its  land  subject  to  cultivation. 
The  soil  isof  four  kinds:  till  or  drift,  alluvial,  loesa  or  bluff  and  geest. 
The  dark  drift,  composed  chiefly  of  day,  sand,  gravel,  boulders  and 
lime,  is  both  the  soil  and  subsoil  of  the  greater  part  (about  66%) 
of  the  state,  being  especially  predominant  in  the  N.  and  N.W.  The 
alluvial  soil,  CDn4x>aed  of  what  has  been  washed  from  other  soils, 
together  with  decayed  vegetable  matter,  covers  about  6%  of  the 
surface  of  the  state  and  is  found  in  the  river  bottoms,  of  greatest 
extent  in  that  of  the  Missouri ;  it  varies  much  in  fertility.  Tne  loess 
soil,  chiefly  a  mixture  of  porous  clay  and  carbonate  of  lime,  forma  the 
Uuffs  bordering  the  bottcon  lands  of  the  Missouri  and  is  common  in 
the  N.E.  Its  fertility  ia  not  inferior  to  that  of  the  better  dnft. 
Geeat  is  found  partkulaiiy  in  the  northieoatem  part  of  the  state; 
it -coven  lesi  than  i  %  of  ue  area  of  the  state. 
:  The  Mpedor  qualities  of  the  soil,  together  with  theiusuallv  warm 
afid  moist  montfas  <rf  spring  and  summer,  make  Iowa  one  of  the  foie- 
most  UitMiOf  the  Umoii  in.^riculture  and  stock-raisinK,  e:^ecially 
in  the -productioii  of  Indian  com,  oats,  ihay  and  e^s,  and  in  the  rais- 
ine  of  nogs,  hones,  tiairy  cows  and  poultry.  In  cofflpanson  with  its 
Ol£er  induatries  it  stands  also  pre-eminently  as  an  agricnitural  state; 


agriculture,  129,006  being  eng^ed  m  trade  and  tranqwrtatii  .  . 
144,803  in  manufactures  and  mechanical  pursuits.  Is  1899  the 
tMal  valne  of  the  agricultural  products,  f 365,41 1,538,  was  greater 
than  that  of  any  other  state.  Of  the  farms  651  %  were  cultivated 
by  ownerain  1900,  a  decrease  from  76-3%  in  i88a;and  19-5%  were 
eulttvAted  by  cash  tenants,  an  increase  from  4-5  %  in  1880.  After 
t88o  the  pcnxntage  of  farms  operated  by  share  tenants  slowly  but 
steadily  decreaaed,  falling-  ftotn  19*4%  in  1880  to  15-4%  in  looo. 
Between  l8toBnd-i90O  the-average  atiniber  of  acres  to  a  farm  slightly 
increased— firom  133-5  acres  in  1880  to  151  a  acres  in  T900— instead  (^ 
decreasing  as  in  the  older  states  of  the  Union;  though  the  Increase 
was  not  nearly  so  marked  as  in  such  states  as  Nevada,  Montana, 
Wyomiiw  and  Texas>  Iowa  about  equals  Illinois  la  the  production 
of  both  Indian  com  and  o^s,  neartv  10,000,000  acres  or  about  one- 
third  of  its  improved  area  nsualty  oeing  planted  with  Indian  corn, 
with  a  yield  varying  from  337,908,850  bu^iels  in  19CM  (according  to 
state  reports)  to  373,375,000  (the  larsest  in  the  United  States,  with 
a  crop  value  secona  only  to  that  of  niinois)  in  1906.  According  to 
the  Departntent  of  Agriculture  in  190^  the  acreage  was  9.160,000  and 
the  yield  370,330,000  bushels  (consid^ably  less  than  the  Illinois 
crop};  the  yield  of  oats  was  168,364,170  bushels  (Twdfth  U.S. 
Census)  ia  1899,  134,738,33?  busheb  (U.S.  Department  of  Agri- 
culture) in  1902,  and  in  1907  the  acreage  and  crop  (greater  than  those 
of  any  other  state)  were  4,5Oo/)00  acres  and  108,900,000  bu^eis, 
valued  at  $4i,383/»o— a  valuation  second  only  to  that  of  Illinois. 
In  total  acreage  of  cereals  (16,920,0^5  In  1899)  it  ranked  (ir&t  (Twelfth 
Census  of  the  United  States),  and  in  product  of  cereals  was  exceeded 
by  UUnoboniy;  in  acreage  of  hay  and  forage  (4,649,37*  in  1899)  as 
well  as  in  the  annual  suppAy  of  milk  (535,873,340  nitons  in  1899)  it 
1KU  exceeded  by  New  Yoric  only.  In  1905,  according  to  railway  re- 
ports, 9i/>SiiS5i  lb  of  butter  were  carried  to  points  outside  the  state. 
It  ranked  far  ahead  of  any  other  state  in  1908  in  the  number  of  its 
hop  (8,413,000,  being  15  %of  the  whole  oumberin  the  United  States), 
Illinow,  the  second  in  rank,  having  only  about  half  as  many.  It  ranked 
^st  in  1900  is  the  number  of  horaes  (1,393,573);  in  the  number  of 
poultry  (about  90,000,000);  in  the  annual  egg  product  (99,631,300 
dozen  in  1899);  in  the  total  acreage  of  all  crops  (23,170,000) ;  in  tne 
total  value  of  agricultural  products;  and  in  the  total  value  of  live 
stock  (|a7i,844,034\.  In  1899  it  ranked  fourth  in  the  production  of 
bariey  (18,059,050  bushels)  and  in  1907  sucth  (1^,178,000  bushels). 
Thewheat  crop  hasvaried  from  t3;531,304bushe]s  in  1903, 13,683,003 
bushels  in  1905,  7,65^,000  bushels  in  1907  (according  to  the  U.S. 
Department  tA  Agriculture),  to  33,760,440  bushels  (Twelfth  Census) 
in  1899.  Potatoes,  apples  and  small  fruits  are  grown  successfully. 
For  the  most  part  the  several  crops  are  cfaitt  evenly  distributed 
thronghoat  the  state;  but  neurly  all  the  winter  wheat  is  grown  in 
the  S.  and  N.W.,  spring  wheat  most  largely  in  the  U.W.,  barley 
mostiy  in  the  N.,  flax-seed  and  prairie  hay  in  the  N.E. 

Mineraii. — The  first  mines  to  be  worked  in  Iowa  wer«  those  for  lead 
and  zinc  at  Dubnqueand  to  the  Horthwafd.  These  are  little  mined 
at  present,  only  no  tons  of  lead  ore  and  516  tons  of  zinc  ore  being 
taken  from  the  mines  in  1908.    Of  more  promise  is  the  gypsum  deposit 


extending  overanarea  of  about  50  sq.m.  in  the  vicinity  of  Fort  Dodge 
(Webacer  cotwtyj,  from  which  was  taken  in  1008  a  product  valued 
at  1^65,645,  having  increased  to  that  figure  from  {49,819  in  1S98. 
Limestones  and  sandstone  are  also  profitably  quarned,  the  value  of 
the  product  in  1908  being  $530,945  for  limestone  and  ^337  for 
sandstone.  The  principal  mineral  of  Iowa,  however,  is  bituminous 
coal;  it  ranked  in  1908  eighth  among  the  coal-producing  states 
of  the  Union,  its  product  bemg  valued  at  111,706,403.  The  beds  lie 
in  the  southern  half  of  the  state,  extending  under  about  two-fifths  of 

Trade  and  Commerce. -^The  manufactures  of  Iowa  are  chiefly  such 
as  have  to  do  with  the  products  of  the  farm.  Meat  pecking  is  the 
most  important,  the  product  of  thb  industry  amounting  in  1900  to 
Ji5.695.044.  and  in  1905  lo  130,074,070,  an  increase  of  17  %  in  this 
pcnod ;  in  1900  the  state  was  seventh,  in  1905  sixth,  among  the  states 
in  the  Value  of  this  industry,  producing  in  each  year  3-3%  of  the 
total.  Next  in  importance  is  the  manufacture  of  dairy  products, 
tbeval(wof  whjghin  1900  was  $J5.846,077  (aninc«aae«f  50-3%  in 
ten  years)  and  in  1905  was  $15,038,336;  at  both  censuses  the  state 
ranked  third  in  the  value  of  cheese,  butter,  and  condensed  milk  and 
of  food  preparations,  which  were  valued  at  $6,934,724  in  1905. 
Flour  and  grist-mill  prodncta  ranked  third  both  in  1900  and  1905, 
the  value  of  the  product  for  the  later  year  being  $12, 099,4cn,  an 
increase  of  9-9%  over  the  value  for  the  earlier.  Amoi%  tlwMeBser 
manufactures  are  lumber  and  timber  products  (value  jn  1905, 
15,610.773),  most  of  the  raw  material  being  floated  down  on  rafts 
Wiso  -  ■-'••■  ■-'     •  -■    - 
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BluSs.  In  1905  the  gross  value  of  the  maraifactured  product  (of 
establishments  on  the  factory  system)  was  $160,572,313,  as  against 
$132,870,865  in  1900,  an  increase  of  20-8%;  whereas,  even  inciud- 
ing  the  products  of  smaller  establishments  not  technically  factories, 
the  value  of  the  product  in  1830  was  only  $3,931,783,  and  In  1880 
was  only  $7i<o45,936. 

The  means  of  tiansportation  is  afforded  chiefly  by  the  steam  rail- 
ways, of  which  the  state  had  9,907-44  m.  in  January  1909.  Scarcely 
a  farm  is  more  than  6or8  m.  from  a  railway  station;  and  only  three 
other  states  have  a  greater  railway  ittUeage.  The  great  period  o( 
railway  building  in  iowa  was  during  the  twenty-live  yeare  immedi- 
ately following  the  do«e  of  the  CivU  War,  the  railway  mileage  being 
only  655  m.  in  r86o.  The  several  roads  are  under  the  management 
of  twenty-seven  companies,  but  about  75%  of  the  business  isdoneby 
the  Chicago  Burlington  &  Qvincy,  the  ChKago  &  North- Western,  the 
Chicago  Milwaukee  &  St  Paul  and  the  Chic^io  Rock  I^nd  & 
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and  light  boats  at  high  water)  have  l>een  overcome  tnr  a  canal  from 
Keokuk  to  Montrose  tonstructed  by  the  National  Government. 
Other  federal  Improvements  undertaken  are  a  harbour  at  Muscatine, 
a  ha^our  of  refuge  below  Davenport  and  channel  improvements  at 
Clinton. 

Papula^mt-—Tbe  population  of-  Iowa  in  1850  iras  193,214; 
in  r36o,: 674,913;  in  18^,  1,624,615;  in  1890,  1,911,896;  in  1900, 
2,331,853;  The  state  census  of  1905  showed  a  total  populatioa 
of  3,310,050,  and  the  Federal  census  of  1910,  of  3,334,771, 
Of  the;  pcqmlatku  in-  1905,  i,3iS4r443  (ST'a%)  were  native 
wMtes  of  native  parentage,  648,532  (39-3%)  were  native  whites 
of  foreign  parentage,  289, ag6  (i3-8%)  were  foreigi»-boni  and 
14,833  (0-7%)  were  ooloured,  including  346  Indians.  The 
Indisiisy  a  remnant  of  the  Sauk  and  Foxes,  are  most  unprogressive, 
and  aie  settled  -on  a  reaerration  ia  Taisa  county  in  the  east- 
central  sectJOD  of  the  state. 

In  1906  it  was  estimated  that  there  ware  788,667  oommnnlcants 
of  all  rdigious  denominations;  of  these  207,607  were  Rotnnn 
Catholics;  164,339  Methodists;  117,668  Lutherans;  60,081 
Presbyterians;  55,948  Disciples  of  Christ;  44,096  Baptists; 
37,061  Congregationalists;  11,681  members  of  the  German 
EvBDgeUcal  Synod;  and  8990  Protestant  Episcopalians. 

The  rural  element  of  the  population  is  large,  though  it  is  not-in- 
creasing as  rapidly  as  the  urban;  and  no  other  state  in  the  Unioti 
b  so  uniformly  settled.  There  were  in  1905  seven  cities  with  a 
population  of  25,000  or  more;  twenty  with  8000  <a  more; 
and  thirty-seven  witit  4000  or  more.  Between  1890  and  1900 
the  urban  popi£ation  increased  383  %,  white  the  rural  increased 
14-6%.  The  chief  cities  are  Des  Moines  (pop.  in-1905,  75,636), 
Dubuque  (41,941),  Davenport  (39,797),  Sioux  C^ty  (40,952), 
Cedar  R^ds  (18,759),  Council  BluSs  (35,331)  and  Burlii^ton 
(*5.3i8). 

(?«wrtMK«fl^^^There  is  comparatively  little  in  -the  political 
institutions  of  Iowa  dissimilar  to  those  of  otbec  states  of  t 
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Union;  they  show  in  recent  years  a  tendency  toward  greater 
centralization—in  boards,  however,  rather  than  in  individual 
officers.  The  constitution  now  in  force  was  adopted  in  i8j7, 
the  constitution  of  1846  having  been  supeiseded  chiefly  on 
account  of  its  prohibition  of  banking  corporations.  The  present 
one  admits  of  amendment  by  a  vote  of  a  majority  of  the  members 
of  both  houses  of  the  legi^ture,  followed  by  a  majority  vote 
of  the  electors  in  the  state  voting  on  the  amendment;  and  by 
this  process  it  was  amended  in  1868, 1S80,  1884  and  1904.  The 
present  constitution  also  provides  that  the  question,  "  Shall 
there  be  a  convention  to  revise  the  constitution  and  amend 
the  same?  "  shall  be  submitted  to  the  people  once  every  ten 
years  (beginning  with  1870),  but  the  affirmative  vote  taken  in 
accordance  with  this  provision  has  hitherto  been  small.  The 
suffrage  now  belongs  to  all  male  citizens  of  the  United  States 
at  least  twenty-one  years  of  age  who  shall  have  resided  in  the 
state  for  six  months,  and  in  some  one  county  sixty  days  preced- 
ing an  election,  except  idiots  and  persona  insane  or  convicted 
of  some  infamous  crime.  The  franchise  was  conferred  on 
negroes  by  an  amendment  adopted  in  1868.  Prior  to  1904 
elections  were  annual,  but  by  an  amendment  of  that  year  they 
became  biennial. 

The  central  executive  and  administrative  authority  is  vested 
in  a  governor,  a  lieutenant-governor,  an  eiecutive  council, 
several  boards  and  a  few  other  officers.  The  governor  and  the 
lieutenant-governor  was  elected  for  a  term  of  two  years,  and  the 
qualifications  for  both  offices  require  that  the  incumbents  shall 
be  at  least  thirty  years  of  age  and  shall  have  been  for  two  years 
immediately  before  their  election  residents  of  the  state.  Under 
the  Territorial  government  when  first  organized  the  governor 
was  given  an  extensive  appointing  power,  as  well  as  the  right 
of  an  absolute  veto  on  all  legislation,  but  this  speedily 
resulted  in  such  friction  between  him  and  the  legislature  that 
Congress  was  petitioned  for  his  removal,  with  the  outcome  that 
the  office  has  since  been  much  restricted  in  its  appointing  power, 
and  the  veto  has  been  subjected  to  the  ordinaiy  United  States 
limit,  i.e.  it  may  be  overridden  by  a  two-thirds  vote  of  both 
houses  of  the  legislature.  Members  of  boards  of  regents  or 
trustees  of  state  institutions  are  for  the  most  part  elected  by 
the  General  Assembly;  railway  commissioners  are  elected  by  the 
state  electors;  while  in  the  case  of  the  few  appointments  left 
for  the  governor,  the  recommendation  or  approval  of  the 
executive  coimdl,  a  branch  of  the  legislature,  or  of  some  board, 
is  usually  required.  He,  however,  is  himself  a  member  of  the 
executive  council  as  well  as  of  some  important  boards  or  cmn- 
missions,  and  it  is  in  such  capadty  that  he  often  has  the  greatest 
opportunity  to  exert  power  and  influence.  His  salaiy  is  $5000 
per  annum  (with  S600  for  house  rent  and  98oo  as  a  member 
of  the  executive  council).  The  executive  council,  composed  of 
the  governor,  secretary  of  state,  auditor  of  state  and  treasurer 
of  state,  all  elected  by  the  people  for  a  term  of  two  years,  has 
extensive  powers.  It  supervises  and  audits  the  accounts  of 
state  departments,  directs  the  taking  of  the  census,  transfers 
cities  from  one  class  to  another  in  accordance  with  census  returns, 
constitutes  the  board  for  canvassing  election  returns,  classifies 
railways,  assesses  railway  and  other  companies,  constitutes  the 
state  board  of  equalization  for  adjusting  property  valuations 
between  the  several  counties  for  taxing  purposes,  supervises  the 
incorporation  of  building  and  loan  associations,  appoints  the 
board  of  examiners  of  mine  inspectors  and  has  many  other 
powers.  Among  other  state  boards  the  more  important  are  the 
board  <rf  railroad  commissioners,  the  board  of  control  of  state 
institutions,  the  board  ol  health,  and  the  board  of  educational 
examiners. 

The  state  legislature,  or  General  Assembly,  composed  of  a 
senate  and  a  house  of  representatives,  sits  biennially  at  Des 
Moines.  Senators  are  elected  for  a  term  of  four  years,  one  from 
each  of  fifty  senatorial  districts,  the  term  of  one-half  expiring 
every  two  years.  Senators  must  be  at  least  twenty-five  years  of 
age  and  residents  of  the  state  for  one  year  at  the  time  of  election: 
Representatives  are  dected  for  a  term  of  two  years,  one  from  each 
of  the  ninety-nine  counties,  with  an  additional  one  from  each 


of  the  counties  (not  exceeding  nine)  having  the  largest  popula- 
tion; the  ratio  of  representation  and  the  a^qxirtionment  of  the 
additional  representatives  from  the  larger  counties  is  fixed  by  the 
General  Assembly.  The  quaJifications  for  representatives  differ 
from  those  for  electors  only  in  that  they  must  have  been  residents 
of  the  state  for  one  year  at  the  time  of  election,  the  disqualifica- 
tion of  negroes  for  sitting  in  both  senate  and  house  having  been 
removed  by  an  amendment  adopted  in  1880.  No  bill  can  pass 
either  house  without  the  assent  of  a  majority  of  all  the  members 
elected  to  that  house ;  the  governor  is  allowed  three  days  (Sunday 
excepted)  in  which  to  veto  a  bill. 

The  state  judiciary  consists  of  a  supreme  court  of  six  judges 
and  a  district  court  of  fifty-three  judges,  from  one  to  four  in  each 
of  twenty  districts.  The  supreme  court  has  three  sessions  a  year, 
while  each  district-court  judge  is  directed  to  hold  at  least  one 
session  a  year  in  each  county  of  his  district,  and  no  two  district- 
court  judges  may  sit  together  on  the  same  case.  The  supreme 
court  has  appellate  jurisdiction  in  chancery  cases  only,  but  may 
correct  errors  at  law  in  other  cases.  The  district  court  has 
general,  original  and  exclusive  jurisdiction  in  all  matters  civil, 
criminal  and  probate  not  expressly  conferred  on  an  inferior  court, 
and  may  hear  appeals  from  inferior  courts,  boards  or  officers. 

For  purposes  of  admimHtiHtion  and  local  ^ovmiment  the  state  is 
divided  into  ninety-oine  counties,  each  ol  which  is  itself  dividej  into 
townshiiiB  that  are  usually  6  m.  s()uare.  The  township  may  be 
divided  into  school  districts  and  highway  districts,  but  io  these 
matters  option  has  resulted  in  irregularity.  Each  county  has  its  own 
administrative  boards  and  officers;  and  there  are  two  justices 
of  the  peace  and  two  constables  tor  every  towiiBhip.  The  boaid  of 
BupervisoTa,  consistii^  of  not  more  than  seivn  members,  elected  for  a 


trustees,  aderkandan  a. 

of  three  years,  the  clerk  and  assessor  for  two  years.  All  taxable 
property  of  the  state,  that  <A  corporations  for  the  most  part  ^xepted, 
IS  assessed  by^  the  town^ip  aasesaor. 

The  municipal  corpotatiailB  are  dvU  divisions  qiute  independent  of 
the  county  and  township  system.  They  are  divided  into  oties  of  the 
first  das9,  dties  of  the  second  class  and  towns,  besides  a  few  cities 
with  spedal  charters.     Cities  of  the  first  class  are  those  having  a 

Epulation  of  15.000  or  over;  dties  of  the  second  class  are  tixiae 
ving  a  population  of  3000  but  less  than  15.000;  all  other  miinidpal 
corporations,  except  dties  with  ^ledal  cheers,  are  known  as  in- 
corporated towns.  In  all  these  cities  and  towns  a  mayor,  council 
and  various  officers  are  dected,  andalsoapolice  judge  in  cities  of  the 
first  class  where  there  is  no  superior  court.  By  a  law  of  1907  dties 
with  a  population  of  35,000  or  raoie  may  adopt  a  commisvon  form 
of  government,  with  a  mayw  and  four  coundlmen  elected  at  large  on 
a  non-partisan  ticket. 

Under  the  laws  of  Iowa  a  wife  enjoys  property  ri^ts  equal  to  those 
of  her  husband.  The  expenses  of  the  family,  induding  the  education 
of  the  children,  are  chargeable  alike  upon  the  property  of  either  or 
both.  Otherwise,  the  wife  may  control  her  property  as  if  sir^c,  and 
ndther  is  hable  for  what  aie  clearly  the  debts  of^  the  other.  Incase  c^ 
the  death  of  dther,  one-thirdof  the  property  trf  the  deceased  becomes 
that  (rf  the  survivor.  A  homestead  cannot  be  convened  or  en- 
cumbered without  the  consent  of  both  husband  and  wife,  if  hdd 
by  a  married  man;  and  a  homestead,  to  the  value  of  fjoo,  is 
exempt  from  liability  for  debts  postdating  the  purchase,  unless 
for  improvements  on  the  property.  A  petition  for '  a  divorce 
may  be  presented  after  a  residence  within  the  state  of  one  year 
immediately  precedii^,  and  a  decree  may  be  granted  against  the 
defendant  if  ju(^^  guilty  of  adultery,  desertion  for  two  years 
without  reasonable  cause,  habitual  drunkenness,  such  inhunua 
treatment  as  to  endanger  the  life  of  the  plaintiff,  or  if  convicted  of 
felony  after  marria^  In  1S83  an  amendment  to  the  constitution 
was  passed  prohibiting  the  manufacture  and  the  sale  of  intoxicating 
liquors  wthin  the  statt  In  April  1883  the  Supreine  Court  pro- 
nounced this  amendment  invalid  on  the  ground  of  irregularity  in 
recording  it,  whereupon  the  legislature  provided  for  a  like  pro- 
hibition in  an  ordinary  statute.  But  attempts  to  execute  this  were 
BO  unsuccessful  that  it  has  been  succeeded  by  a  law  imposing  what 
is  known  as  the  "  mulct  tax,"  which  requires  the  payment  of  $600  in 
quarterly  instalments  (or  a  licence  to  sell  such  liquors  and  places  a 
hen  for  the  whole  amount  on  the  real  property  in  use  iar  the  business. 
One-half  the  proceeds  goes  to  the  county  and  one-half  to  the  munid- 
pality  or  township  in  iriiich  the  liquor  is  sold.  The  exceptiraiat 
dependence  of  Iowa  on  eastern  markets  has  given  more  than  ordinaty 
prominence  to  railway  j^islation,  and  the  conHict  of  interests  between 
the  railways  and  the  shippers  has  agitated  the  etate  1<A  forty  year^ 
various  attempts  being  made  to  regulate  freight  rates  by  le^ 
in  1868  an  elective  commission  was  established  with 
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pDwer  to  fix  niaximum  rates,  which  bu  met  with  general  commenda- 
tion throughout  the  country. 

The  charitable,  penal  and  reformatory  institutions  of  the  state 
are  all  under  a  "  Board  of  Control  of  State  Institutions,"  composed 
of  three  electors  appointed  by  the  governor  and  approved  by  two- 
thirds  of  the  senators,  careful  provision  being  made  also  to  prevent 


:b  charge  include  a  Soldiers'  Orphans' 

Davenport ;  a  Soldiers'  Home  at  Marshalltown ;  a  College  for  the  Blind 
at  Vinton;  a  School  fOT  the  Deaf  at  Council  Bluffs;  an  Institution  for 
Feeble-minded  Children  at  Glenwood ;  an  Industrial  School  for  Boys 
at  Eldora;  an  Industrial  School  for  Girls  at  Mitchellville;  and,  at 
Oakdale,  a  Sanatorium  tortheTrealment  of  Tuberculosis.  The  Board 
of  Control  of  State  Institutions  has  supervisory  and  inquisitorial 
powers  over  all  county  and  private  institutions  in  the  state  in  which 
insane  are  kept,  and  over  homes  for  friendless  children  maintained  by 
societies  or  institutions.  In  1907  the  General  Assembly  passed  a  law 
under  which  the  indeterminate  sentence  was  established  m  the  state, 
and  the  governor  appoints  a  Board  <rf  Parole  of  three  members,  of 
whom  one  must  be  an  attorney  and  not  more  than  two  are  to  belong 
to  the  same  political  party. 

EdMcalion. — The  percentage  (rf  illiterates  (i.e.  both  those  unable  to 
read  and  write  and  those  unable  to  write)  ten  years  of  age  and  over, 
according  to  the  census  returns  of  1900,  was  only  2-3;  of  all  the  other 
states  of  the  Union,  Nebrasica  alone  made  such  a  good  return.  But 
teachers  wn^e  poorly  paid,  and  fourteen  schools  have  been  cl<»ed  at  a 
time  within  a  single  county  from  want  of  teachers.  However,  there 
are  laws  requiring  that  each  school  be  taught  at  least  six  months  in 
a  year,  and  that  children  between  the  ages  of  seven  and  fourteen 
attend  for  at  least  twelve  consecutive  weeks,  and  for  a  total  of 
sixteen  weeks  in  every  year.  In  1905-1906  male  teachers  received 
on  an  average  $63-97  per  month,  women  teachers,  t43-4i.  Although 
the  electors  of  taai  school  district  have  ample  powers  reserved  to 
them,  in  actual  practice  matters  are  attended  to  chiefly  by  an  elected 
board  of  directors.  The  county  administration  is  in  the  hands  of  a 
board  of  education  and  a  superintendent.  The  school  tax  was  de- 
rived in  1905-1906  from  interest  on  the  state's  permanent  school 
fund — amounting  to  3-3%  of  the  total  tax,  and  distributed  in 
proportion  to  the  population  of  school  age;  from  a  1  to  3  mill  county 
tax,  amounting  to  5'2%  of  the  whole;  and  from  local  or  district 
taxation,  92-5%  of  the  entire  tax.  A  law  of  the  state  provides  for 
the  establishment  of  a  county  high  school  whenever  a  majority  of  the 
electors  of  a  county  desire  it,  but  in  1903  only  one  county  (Guthrie 
county)  had  such  a  school.  The  number  of  public  high  schools  in 
towns  and  cities,  however,  increased  from  256  in  1893  to  345  in  1903. 
The  state  established  a  university  at  Iowa  City  in  1S47,  a  State 
Agricultural  College  and  Model  Farm  in  1858  (opened  at  Ames  in 
1869  as  the  Iowa  State  College  of  Agriculture  and  the' Mechanic 
Arts),  an  Agricultural  Experiment  Station  in  1887,  an  Engineering 
Experiment  Station  in  1904,  and  a  normal  school  at  Cedar  Falls  in 
1876. 

At  the  head  of  the  i^ole  system  is  the  state  superintendent  of 
public  instruction,  assisted  by  a  board  of  educational  examiners. 
In  1901  the  total  receipts  for  school  purposes  were  $6,001,187;  aid 
the  total  disbursements  $5,813,541;  in  1906  the  receipts  were 
$7,l26,i62'i2  and  the  disbursements  $6,950,580-27.  The  pupils 
enumerated  in  1906  were  707,843.  Educational  institutbns  not 
supported  by  the  state  include:  Iowa  Weal^an  University 
(Methodist,  opened  in  1842I  at  Mt.  Pleasant;  Iowa  College  (Congre- 
gational, 1848)  at  Grinnell:  Central  University  of  Iowa  (Baptist, 
1853)  at  Pella;  Cornell  College  (Methodist,  1857)  at  Mt.  Vernon; 
Western  College  (United  Brethren,  1856)  at  Toledo;  Upper  Iowa 
University  (Methodist  Episcopal,  1857)  at  Fayette;  Leander  Clark 
College  (United  Brethren,  1857)  at  Toledo;  Lenox  College  (Presby- 
terian, 1659)  at  Hopkinton;  Luther  College  (Norw^ian  Evangelical 
Lutheran,  1861)  at  Decorah;  Des  Moines  CoUece  (Baptist,  i86s)  at 
Des  Moines;  Tabor  College  (Congregational,  1866)  at  Tabor; 
Simpson  College  (Methodist,  1867)  at  Indianola;  Wartburg  KoU^e 
(Lutheran,  1868)  at  Clinton;  Amity  College  (Non -sectarian,  1872) 
at  College  Spnnes;  German  ColWe  (Methodist  Episcopal,  1S73)  at 
Mt.  Pleasant;  Penn  College  (Friends,  1873)  at  Oskaloosa;  St 
Joseph's  Cdlege  (Roman  Catholic,  1873)  at  Dubuque;  Parsons 
College  (Presbyterian,  1875)  at  Fairfield;  Coe  College  (Presbyterian, 
1881)  at  Cedar  Rapids;  Drake  University  (Disciples  of  Christ,  1881) 
at  Des  Moines;  Palmer  College  fDisciples  of  Christ,  1889)  at 
Legrand;  Buena  Vista  College  (Preabytenan,  1891)  at  Storm  Lake; 
Charies  City  College  (Methodist  Episcopal,  1891)  at  Charles  City; 
Momingside  Collese  (Methodist  Episcopal,  1894)  at  Sioux  City; 
Graceland  College  (Reorganised  Church  of  Latter  Day  Saints,  1895) 
at  Lamoni. 

Finance. — The  taxing  system  of  Iowa  embraces  a  general  jMwperty 
tax,  corporation  taxes  (imposed  on  the  franchises  or  on  either  the 
capita]  stock  or  the  stock  in  the  hands  <rf  shareholder^,  taxes  on 
certain  businesses  and  a  collateral  inheritance  tax.  Several  im- 
portant attempts  have  been  made  to  effect  a  segregation  as  between 
state  and  local  taxes,  but  for  the  most  part  without  success,  For 
the  year  ending  June  30th,  1908,  the  receipts  of  the  state  from 
all  sources  were  $3,663, 1 54-67 ,  and  the  total  expenditure  was 
$3,891,842-81.  The  full  value  of  all  property,  accordii^  to  assess- 
ment of  1904,  is  $2,567,330,328.    The  state  has  no  bonded  debt,  and 
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the  constitution  forbids  it  to  incur  debts  exceeding  in  the  aegregat^ 

a  quarter  of  a  million  dollars,  except  for  warlike  purposes  or  for  some 
single  work  to  which  the  people  give  their  consent  by  vote;  the 
constitution  also  forbids  any  county  or  municipal  corporation  from 
incurring  an  indebtedness  exceeding  S  %  of  the  value  of  its  taxable 
property.  When  first  admitted  into  tue  Union,  Iowa  had  a  strongly 
pronounced  antipathy  to  banks.  This  was  largdy  overcome  by  the 
vear  1857,  and  yet  the  constitution  of  that  date  prohibits  any 
legislation  of  primary  importance  relating  to  banks  witnout  referring 
the  matter  to  a  direct  vote  of  the  people.  The  number  of  banks  and 
the  amount  of  banking  business  has,  nevertheless,  rapidly  increased. 

History. — Iowa,  as  a  part  of  the  whole  Mia^ssipfH  Valley,  was 
taken  into  the  formal  possession  of  France  in  i68a;  in  176a  as  a 
part  of  the  western  half  of  that  valiey  it  was  ceded  to  Spain; 
in  iSoo  it  was  retroceded  to  France;  in  1803  was  ceded  to  the 
United  States;  from  1804  to  1&05,  as  a  pan  of  the  District  of 
Louisiana,  it  was  under  the  government  of  Indiana  Territory; 
from  1805  to  1812  it  was  a  part  of  Louisiana  Territory;  from 
i8ia  to  1831  a  part  of  Missouri  Territory;  from  iSai  to  1834  a 
part  of  the  unorganized  territory  of  the  United  States;  from 
1834  to  1836  a  part  of  Michigan  Territory;  from  1836  to  1838 
a  part  of  Wsconsin  Tenitoiy.  In  1838  Wisconsin  Territory 
was  divided,  the  western  portion  being  named  Iowa,  and  out  of 
this  the  state  with  its  present  bounds  was  carved  in  1846. 

The  name  Iowa  (meaning  "  sleepy  ones  ")  was  taken  from 
a  tribe  of  Siouan  Indians  (probably  of  Winnebago  stock),  which 
for  some  time  bad  dwelt  in  that  part  of  the  country  and  were 
still  there  when  the  first  white  men  came — the  Frenchmen, 
Marquette  and  Joliet,  in  1673  and  Hennepin  in  1680.  Early  in 
the  next  century  the  Sauk  and  Foxes,  vanquished  by  the  French 
in  Michigan,  retreated  westward,  and  in  their  turn  largely 
supplanted  the  lowas.  Thither  also  came  Julien  Dubuque,  a 
French  (Canadian,  to  trade  with  the  new  occupants.  He  dis- 
covered lead  mines  on  and  near  the  site  of  the  dty  which  now 
bears  his  name,  in  1788  obtained  aji  Indian  grant  or  lease  of 
about  21  sq.  m.,  established  there  a  settlement  of  miners  and 
continued  his  mining  operations,  together  with  a  trade  in  furs, 
until  his  death  in  1810.  The  Indians  refused  permission  to  others 
to  woit  the  mines,  and  when  intruders  attempted  to  do  so  without 
it  United  States  txoops  protected  the  red  man's  rights,  especially 
from  1830  to  1833.  But  Black  Hawk's  war  policy  soon  resulted 
in  letting  the  white  man  in;  for  the  war  which  he  instigated 
was  concluded  in  1832  by  a  cession  to  the  United  States  of  nearly 
9000  sq.  m.,  embracing  much  of  what  b  now  the  district  of  the 
Iowa  lead  and  zinc  mines.  Without  further  waiting,  though 
still  in  the  face  of  the  Act  of  Congress  of  1807  prohibiting  such 
settlements,  the  frontiersmen  rushed  in  to  mine  and  to  farm, 
and  government  was  established  through  vduntary  assodations. 
Such  proceedings  of  these  associations  as  related  to  claims  to 
land  were  later  recognized  by  the  United  States  authorities, 
while  such  as  related  to  the  establishment  of  schools  were  tolerated 
for  a  time  by  the  state  government.  Iowa,  having  separated 
from  Wiscon^n  in  1838  on  account  of  lack  of  courts  for  judidai 
relief,  the  question  of  applying  for  admission  into  the  Union  as 
a  state  was  voted  on  as  early  as  1840,  the  Territory  in  that  year 
having  a  population  of  43,113;  but  the  measure  was  defeated 
then,  as  it  was  again  in  1843,  by  those  who  most  wished  to  avoid 

increase  of  taxes.  In  1844,  however,  the  vote  was  otherwise, 
a  convention  was  called,  a  constitution  framed  and  application 
for  admission  made.  The  question  of  boundaries,  to  which  the 
question  of  slavery  gave  rise,  then  became  the  cause  of  delay, 
but  the  Territory  became  a  state  in  1846. 

During  the  period  in  which  the  question  of  admission  was  under 
consideration,  the  Whigs  opposed  the  measure,  while  the  Demo- 
crats carried  it  through  and  remained  in  power  until  1854;  but 
X  1857  the  state  has  been  preponderantly  Republican  in 
all  national'  campaigns;  and  with  but  two  exceptions,  in  1889 
Igi,  when  hquor  and  railroad  legislation  were  the  leading 
has  elected  a  Republican  state  administration.     Neverthe- 
less there  has  always  been  a  strong  sentiment  in  the  state  urging 
that  corporations  be  held  more  in  check,  and  its  industries  are 
not  such  as  to  receive  a  large  benefit  directly  from  tariS  legislation. 
As  a  consequence  there  has  been  a  tendency  towards  the  forma- 
tion of  two  opposing  elements  within  the  dominant  party;   the 
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more  radical  Bceking  the  promotion  of  what  ^ce  1901  hss  been 
known  as  the  "  Iowa  Idea,"  which  in  substance  is  to  further 
the  expansion  of  the  trade  of  the  United  States  with  the  lest  of 
the  world  through  the  more  extended  application  of  Larifi 
reciprocity,  and  at  the  same  time  to  revise  the  tarifE  so  as  to 
prevent  it  from  "  affording  a  shelter  to  monopoly." 
GovBRNOBs  OP  Iowa 
TerriUfriai. 
Robert  Lucas  .  Democrat  1S38-1841 

John  Chambera     .     .     Whig  1841-1845 

ames  Clark    .  .     Democrat  1S4S-1846 

State. 

184&-1850 
...  I85i>-1854 

James  Wilson  Grimes.     Wliig  and  Free-Soil 

Democmt  1854-1858 

R^lph  P.  Lowe      .      .     Republican  1858-1860 

Samuel  Jordan  Kirkwood         „  1860-1864 

William  Milo  Stone    .  „  1864-1868 

Samuel  Merrill      .     .  „  1868-1B72 

Cyrus  Clay  Carpenter  „  1872-1876 

Saraue!  Jordan  Kirkwood  „  1876-1677 

Joshua  GiddingsNewbold'      ,,  1877-1878 

John  Henry  Gear  „  1878-1882 

Buren  Robinson  Shennan        „  1882-1886 

William  Larrabee  ,.  18S6-1890 

Horace  Boies  .  Democrat  1890-1694 

Frank  Darr  Jackson  .     Republican  1894-1896 

Francis  M anon  Drake  „  1S96-1898 

Leslie  Mortier  Shaw   .  „  l898r-l903 

Albert  Baird  Cummins  „  1903-1909 

B.F.Carroll    ...  „  1909- 

BlBttOGKAPnY. — PtMicalions  of  Iht  Iowa  Geological  Survey  (Des 
Moines,  1868):  Iowa  Weather  and  Crop  Servks  (Des  Moines,  1889) ; 
U.S.  Census:  r.  H,  Dixon,  Stale  Railroad  Control,  vtilk  a  History  of  its 
Development  in  Iowa  (New  York.  1896),  a  detailed  history  of  the 
control  of  Iowa  railways  through  the  coramissioa  systemi  B.  F. 
Shambaugh,  History  of  the  ConstttuUon  of  Iowa  (Des  Moin^  1003) ; 
Jesse  Macy,  InsUtutionoi  Beginnings  in  a  Western  Stale  in  Johns 
Hopkins  University  Studies  in  Historical  and  Political  Science  (Balti- 
more, iSo});  H,  M.  Bowman,  T!ie  Adminiitration  of  Iowa,  a  Study 
in  CtntraUiulicn  (New  York,  190^),  an  able  presentation  of  the  present 
administrative  Bystem  in  the  light  of  its  historical  devdmroent; 
William  Salter,  Iowa,  tiu  first  Free  State  in  Ike  Louisiana  Purchase 
"'  B.  F.  Shambaugh,  Documentary  Material  relating 
'^■'--  -"— '  ni  The  Messages  and  Pri^ 
City,  1903-1904);  Annals 
...  the  Slate  Historical  Sotiely 

of  loiira  (Iowa  City  and  Davenport,  1863-1874);  Series  2,  vol.  i.. 
The  Annals  of  Iowa;  vol.  ii.,  Howe's  Annals  of  Iowa  (Iowa  City, 
1883-1684);  Series  3,  The  Annals  of  Iowa,  published  by  the  Historical 
Department  of  Iowh  (Des  Moinea,  1893-  );  lama  Historical 
Record  Uowa  City,  1885-1902);  Joioa  Journal  of  Hiiiory  and  Politics 
(Iowa  City,  1903  seqO ;  and  C  T.  Flom,  Chapters  on  Scdndinatiian 
immigration  to  Iowa  (Iowa  City,  1907). 

IOWA  CITY,  a  dty  and  the  county-seat  of  Johnson  county, 
Iowa,  U.S.A.,  on  Iowa  river,  about  120  m.  £.  of  Des  Moines. 
Pop.  (iSqo)  J016;  (1900)  7967,  of  whom  1355  were  foreign 
bom;  (1905)  8497;  (igio)  10,091.  It  is  served  by  two  branches 
of  the  Chicago,  Rock  Island  &  Pacific  railroad,  and  by  the  Iowa 
City  &  Cedar  Rapids  Literurban  railway  (electric),  of  which  it 
is  a  terniinus.  The  ground  on  which  the  dty  is  IwiiU  forms  an 
amphitheatre  surrounded  for  the  nv>st  part  by  hills  and  blu&s. 
Iowa  City  is  the  seat  of  the  state  university  of  Iowa,  of  Iowa 
City  Academy,  of  the  library  of  the  State  Historical  Society  and 
of  the  slate  Sanatorium  for  the  Treatment  of  Tuberculosis. 
The  univeiBity,  organized  in  1847,  and  occupying  the  old  State 
Capitol  grounds,  is  an  integral  part  of  the  public  school  system 
of  the  state,  and  is  under  the  control  of  a  board  of  regents, 
consisting  of  the  governor,  the  superintendmt  of  public  instruc- 
tion and  eleven  membera,  elected — one  from  each  congressional 
district — by  the  Goteral  Assembly.  The  univeisjty's  preparatory 
department  was  opened  in  1855  and  continued  until  1879;  the 
first  collegiate  session  was  in  1856-1857,  but  during  1858-1860 
the  cdlegiate  d^>actment  was  closed.  The  institution  embraces 
a  collie  of  liberal  arts  (i860),  with  a  school  of  political  and 

I  As  lieutenant-governor,  Newbold  serves  for  the  unexpired 
portion  of  the  term  to  whidi  Kirkwood  was  dected;  Kirkwood 
resigned  on  the  1st  of  February  1877,  having  been  chosen  United 
Stales  senator. 


social  sden(%'(i90o) — which  offers  courses  in  cmnmerce,  adminih- 
tration,  modem  history  and  practical  philanthropy — and  a  school 
of  education,  first  opened  in  1907,  to  train  secondary  and  college 
teachers  and  school  [Hrincipals  and  superintendents;  a  college 
of  law  (1S68);  a  college  of  medicine  (1870),  including  a  training 
school  for  nurses  (1897);  a  college  of  homoeopathic  medidne 
(1877),  including  a  nurses'  training  school  (1894);  a  college 
of  dentistry  (1882);  a  college  of  pharmacy  (1885);  a  graduate 
college;  a  college  of  ^phed  sdcnce  (1903),  with  courses  in  dvil, 
electrical,  mechanical,  mining,  municipal  and  sanitaiy  engineer- 
ing and  courses  in  chemistry;  a  summer  school  for  teachers  and 
librarians  and  a  university  extension  department.  Affliated 
with  the  university  is  a  school  of  music.  The  university's 
income  is  derived  from  the  proceeds  of  invested  funds  and  lands 
originally  given  by  the  United  States,  from  permanent  appro- 
priations by  the  state  and  from  the  proceeds  of  a  one-fifth  mill 
tax  to  be  used  for  buildings  alone.  In  1907-1908  the  institution 
bad  28  buildings  (induding  the  old  State  Capitol,  built  in  1840), 
a  teaching  and  administrative  force  of  nearly  aoo  members 
and  2315  students,  of  whom  1082  were  in  the  college  of  liberal 
arts;  the  university  library  had  alx>ut  65,000  volumes  (35,000 
WMe  destroyed  by  fire  in  1897),  and  the  university  law  library, 
14,000  volumes;  and  the  total  income  of  the  university  was 
about  l6ii,ooo.  In  1908  the  library  of  the  State  Historical 
Society  of  Iowa,  housed  in  the  Hall  of  the  Liberal  Arts  of  the 
university,  numbered  about  40,000  vdlumes.  Iowa  City  has  a 
considerable  variety  of  small  manufacturing  establishments. 
In  1839  Iowa  City  was  selected  as  the  site  for  the  seat  of  govern- 
ment of  the  newly  created  Territory  of  Iowa,  Th«  legislature 
met  for  the  firat  rime  in  1841  and  continued  to  hoM  its  sessions 
here  until  1857,  when  Des  Moines,  on  account  of  its  more  central 
posirion,  was  made  the  capitaL 

IPECACUANHA.*  The  root  used  in  medidite  under  this  name 
b  obtained  from  Psychotria  (or  Urapga)  Ipecacuanha,  a  small 
shrubby  plant  of  the  natural  order  Rublaceae.  It  is  a  native  of 
Brazil,  growing  in  dumps  or  patches  in  mobt  shady  forests 
from  8°  to  33°$.,  and  is  abo  found  in  New  Gianada  and  probably 
in  Bolivia.  The  drug  of  commerce  is  procured  chiefly  from  the 
region  Ijdng  between  the  towns  of  Cuyaba,  ^'tlla  Bella,  ViHa 
Maria  and  Diamantina  in  the  province  of  Matto  Grosso,  and 
near  the  German  colony  of  Fhiladdphia,  north  of  Rio  Janeiro. 
Ipecacuanha,  although  tn  common  use  in  Braial,  was  not  em- 
ployed in  Europe  previous  to  167a.  In  France  within  a  few 
years  after  that  date  it  formed  the  chief  ingredient  in  a  remedy 
for  dysentery,  the  secret  of  the  composition  of  which  was  purchased 
by  the  French  Government  for  looo  louis  d'or,  and  made  public 
in  1688.  The  botanical  source  of  ipecacuatdia  was  not  a^curatdy 
known  until  iSoo.  The  root  appears  to  be  possessed  of  very 
great  vitality,  for  in  1869  M'Nab,  of  the  Botanical  Gardms  of 
Edinburgh,  discovered  that  sosmall  a  portion  asiV^^  an  inch  ot 
the  annulated  root,  placed  in  suitable  soil,  would  throw  out  a 
leaf-bud  and  develop  into  a  fresh  plant,  while  Lindsay,  a  gardener 
in  the  same  establishment,,  proved  that  even  the  leaf-stalk  is 
capable  of  producing  roots  and  buds;  hence  there  is  but  little 
probability  of  the  plant  bdng  destroyed  in  its  native  habitaL 
The  great  value  of  the  drug  in  dysentery,  and  its  rapid  increase 
in  price  from  an  average  of  2s,  9|d.  per  lb  in  1850  to  about  8s.  pd. 
per  lb  in  1870,  led  to  attempts  toacclimatize  the  plant  in  India, 
which,  however,  have  not  hitherto  proved  to  foe  a  commerdal 
success,  owing  to  the  difSculty  of  finding  suitable  spots  for  its 
cultivation,  and  to  its  slowness  of  growth.  Like  other  dimoiphic 
[ilants,  ipecacuanha  ripens  seeds  best  when  cross-fertilized,  and 
presents  various  forms.  Two  of  these  were  described  by  the  late 
Professor  F,  M.  Balfour  of  Edinburgh,  one  disting^shed  by 
having  a  woody  stem,  firm  eUiptic  or  oval  leaves,  with  wavy 
margins  and  few  hairs,  and  the  other  by  an  herbaceous  stem, 
snd  leaves  less  coriaceous  in  texture,  more  hairy  and  not  wavy 
at  the  margins.  This  diversity  of  form  is  most  apparmt  in 
young  plants,  and  tends  to  disappear  with  age. 

•  The  name  Is  the  Portuguese  form  of  the  native  word  i-^kaa- 
sufne,  which  is  said  to  mean  "  road-side  sick-making  plant  "  (^(£at> 
Elym.  DUt.  1898). 
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Ipecacuanhaioot  occurs  in  pieces  about  a  01 5.  lines  in  ttpt^Dc^s, 
of  a  greyiEh-brown  or  reddifih-brown  tint  eztemaUy,  having  a 
ringed  or  annulated  surface  (see  r  in  fig,),  and  exhibiting  a 
white  or  greyish  interior  and  a  hard  wiry  centre.  It  has  a  faint 
rather  musty,  odour,  and  a  bitterish  taster  It  is  usually  mixed 
with  more  or  less  of  the  slender  subterranean  stem,  which  has  & 
very  thid  bark,  and  is  thus  easily  distinguished  from  the  root. 
The  activity  of  the  drug  resides  chiefly  in  the  cortical  portion, 
and  hence  the  presence  of  the  stem  diminishes  its  value.  The 
variety  imported  from  Colombia  and  known  as  Cartacena 
ipecacuanha  dif[ers  only  in  its  larger  sue  and  in  being  less 
cou^icuoufily  annulated.  Ipecacuanha  owes,  jts  properties  to 
the  presence,  of  rather  more  than  r%  of  the  aUi^loid  emetine,; 
witidit  "with  the  exception  of  tiaceS)  occurs  only  in  the  cortical 


Ipecacuanha  Plant  (about  J  nat.  aixe).  1,  3,  Flowers  cut  open, 
showing  shon-sWled  (i)  and  fong-atyled  (a)  forms;  3,  Flower  after 
removal  of  corotta,  showing  the  inferior  ovary  (0),  the  small  toothed 
datyx  (c),  and  the  atvle  (s)  with  its  forked  stigma)  4,  Ovary  cut 
Ipngthwise  showing  the  two  chambers  with  the  baaaily  attached 
ovules;  r,  anriulateci  root.  , 

pottioQ  c^  the  root.  It  is  a  white  amorphoua  substance,  with  the 
formula;  CmHioNOt.  It  has  a  bitter  taste,  no  odour,  atid  turns 
ydlQw  when  eqxsed  to  air  and  li^t.  There  are  also  iwesent 
a  yolatile  oil,  starch,  gum,  ^and  a  ^ucoside,  which  is  a  modifica- 
tion of  taqain  and  is  lutowti  as  tpecacuanhjc  acid.  The  dose 
ot  the  powdered  root  ia  i.to  i  grains  nhea  an  expectorant 
action  is  desired,  and  from  is  to  30  grains  when  it  is  given  as 
an  emetic,  which  is  one  of  its  most  valuable  functions.  The 
Pbannac<^>oeia3  contain'  a  very'large  numbed  of  preparations  of 
this  substance,  most  of  which  arc  standardized.  A  prqtaration 
from  which  tiie  emetine  has  be«n  removed,  and  known  as 
"  de-emetued  ipecacusjiha  "  is  also  in  use  for  cases-of  dysentery. 

When  a{)(iliQd  to  the  ^in,  ipecacuaoiba. '  p«wder  acta  as  a 
powerful  irritaot,  even  to  the  extent  of  causing  pustulation. 
When  inhaled  it  causes  violent  fnee^ing  and  a.  mild  inflammation 


of  the  nasal  mucous  membrane,  resembling  a  common  cold  in 
the  head.  It  has  feeble  antiseptic  properties.  Small  doses  of 
ipecacuanha  act  as  a  stimulant  to  the  si^cretions  of  the  mouth. 
stomach,  intestine  and  liver.  The  drug,  therefore,  increases 
appetite  and  aids  digestion.  Tosic  doses  caus^  gastroenteritis, 
cardiac  failure,  dilatation  oi  the  blood-vesseb,  severe  bronchitis 
and  pulmonary  inflammation  closely  resembling  that  seen  in 
ordinary  lobar  pneumonia.  In  this  respect  and  in  its  action  on 
the  skin,  the  drug  resembles  tartar  emetic.  Ipecacuanha  is  very 
frequently  used  as  an  expectorant  in  cases  in  which  the  bronchial 
secretion  is  deficient.  Its  diaphoretic  properties  ace  employed 
in  the  pidvis  ipecacuankae  compa^lus.  or  Dover's  powder,  which 
contains  one  part  of  ipecacuanha,  ppwder  and  one  part  of  opium 
in  ten..  ... 

Other  pUnt9  to  which  the  name  of  ip«;acuani^  has  been  jWDularly 
applied  are  American  ipecacuanha  {uUlenia  itipulacea),  wild  ipeca-. 
cuanha  {Euphorbia  Iptcacttanha),  trastard  ipecacuanha  [Aswpias 
curassavica),  Guiana  ipecacuanha  {Boerhavia  ifecwjnfceni),  VeticEuda 
ipecacuaithta  {SarcottemMa  gfa/ncian),  and  ipecacuanha  dea  Alleaiands 
(VinatoxUvm  offioinaie).  All  these  possess  emetic  properties 
to  a  greater  or  less  degree. 

The  term  poaya  is  applied  in  Brazil  to. emetic  roots  of  several 
genera  belonging  to  the  natural  orders  Rubiaceae, .  Violaceae  and 
Polygalaceae,  and  hence  several  different  rodts  have  from  time  to 
time  been  sent  over  to  England  as  ipecacuanha;  but  none  of  them 
pouessea  the  ringed  or  annulated  appearance  of  the  true  drag.  Of 
these  the  roots  of  lonidium  Ipecacuanha,  Richardsonia  icabra  and 
Psychotria  emetica  are  those  which  have  most  frequently  been 
exported  from  Brazil  or  Colombia. 

IPKK  (Slav.  Fdch,  Lat.  Fescium),  a  town  of  Albania, 
European  Turkey,  in  the  vilayet  of  Kossovo  and  sanjak  of 
Novibazar,  73  m.  E.N.E.  of  Scutari,  near  the  eastern  base  of 
the  Mokra  Planina,  the  Montenegrin  frontier,  and  the  head- 
waters of  the  Ibar  and  White  Drin.  Pop.  (1905),  about  15,000, 
principally  Albanians  and  Serbs.  A  small  stream  bearing,  like 
several  others  in  the  Balkan  pem'nsula,  the  name  of  Bistritza 
(the  bright  or  clear),  flows  through  the  town.  On  one  of  the 
neighbouring  heights  is  situated  the  monastery  of  Ipek,  founded 
by  Archbishop  Arsenius  in  the  13th  century,  and  famous  as  the 
seat  until  i6go  of  the  patriarchs  of  the  Servian  church.  The 
buildings  are  surrounded  by  thick  walls,  and  comprise  a  large 
central  church  (Our  Lady's),  and  two  aide  chapels  (the  Martyrs' 
and  St  Demetrius'),  each  surmounted  by  a  leaden  cupola.  The 
church  dates  from  the  i6th  and  17th  centuries.  Among  its 
numerous  objects  of  interest  are  the  white  marble  tombs  of 
Arsenius  and  other  chiefs  of  the  Servian  church,  and  the  white 
marble  throne  on  which  the  patriarchs  were  crowned.  Ipek  has 
been  incorrectly  identified  by  some  writers  with  Doclea  or 
Dioclea  (Dukl£  in  Montenegro),  the  birthplace  of  Diocletian, 
and  the  capital  of  a  small  principality  which  was  overthrown 
by  the  Bulgarians  in  the  nth  century. 

See  Barth,  Reise  durch  das  Inner*  der  europSitcken  Turkei  (Beriln, 
1864)  [  A.  P.  Irby  and  G.  M.  M.  Mackenzie,  Traveb  in  Ike  Slavonic 
PrMinces  of  Turkey  (iSj7) ;  M.  E.  Durham,  Throu%k  the  Lands  of  tiu 
Serb  (London,  1904)- 

IPRICRATBS,  Athenian  general,  son  of  a^oemaker,  flourished 
in  the  earlier  half  of  the  4th  century  B.C.  He  owes  his  fame  a9 
much  to  the  improvements  which  he  made  in  the  accoutremetits 
of  the  peltasta  or  Kght-armed  mercenaries  <so  called  from  their 
small  round  shield,  viXtTJ)  as  to  his  military  soccesses.  Increas- 
ing the  length  of  their  javelins  and  swords,' substituting  linen 
corsdets  for  their  heavy  cc>ats-of-mail,  and  introducing  the  use 
of  a  kind  of  light  leggings,  called  aftra  him  "  iphlctatides,"  he 
Increased  greatly  the  rapidity  of  their  movements  (Diod.  Sc. 
Xv.  44).  '  He  also  paid  special  attention  to  disci[dine,  drill  and 
manceuvres.  With  his  peltasts  Iphicrates  WioUsly  injured  the 
allies  of  the  Lacedaemonians  in  the  Corinthian  War,  and  in  393 
(or  390)  dealt  the  Spartans  'a  heavy  blow  by  almost  annifailating 
a  mora  (battalion  of  about  600  men)  of  their  famous  hoplites 
(Diod.  Sic.  xlv.  91;  Plutardi,  Agesilaus,  aa).  Following  up 
his  success,  he  took  city  after  city  for  the  Athenians;  but  in 
consequence  of  a  quarrel  with  the  Argives  he  was  transferred 
from  Corinth  to  the  Hellespont,  where  be  was  equiUly  tuccesriul. 
After  the  peace  of  Antalcidas  (387)  he  assisted  Seuthes,  king  of 
the  Tbracian  Odrysae,  to  recover  hb  kingdom,  and  fou{^t 
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aigainst  Cotys,  with  whom,  however,  he  subsequently  concluded 
an  alliance.  About  378  he  was  sent  with  a  force  of  mercenades  to 
assist  the  Persians  to  reconquer  "Egypt;  but  a  dispute  with 
Phamabazns  led  to  the  failure  of  the  expedition  (Diod.  Sic.  xv. 
79-43).  Onhis  return  to  Athens  he  commanded  an  expedition 
in  373  for  the  relief  of  Corcyra,  which  was  besieged  by  the 
Lacedaemonians  (Xenophon,  Heilenica,  vi.  3).  On  the  peace  of 
371,  Iphicrates  returned  to  Hirace,  and  somewhat '  tarnished 
his  fame  by  siding  with  his  father-in-law  Cotys  in  a  war 
a^inst  Athens  for  the  possession  of  the  entire  Chersonese.  The 
Athenians,  however,  soon  pardoned  hini  and  gave  him  a  joint 
command  in  the  Social  War.  He  andtwoof  biscoUeaguee  were 
iinpeadied  by  Chares,  the  fourth  commander,  because  they  had 
refused  to  give  battle  during  a  violent  storm.  Iphicrates  was 
acquitted  but  sentenced  to  pay  a  heavy  fine.  He  afterwards 
remained  at  Athens  (according  to  some  he  retired  to  Thrace]  till 
his  death  (about  353). 

There  is  a  short  sketch  df  his  life  by  Comcliua  Nepoi:  see  also 
G.  Rehdaotz,  VUm  IpkUnlis,  Ckabriae  el  Timothti  (iSu);  Bauer, 
Griech.  Kriegsailerl.  in  MOller's  Hamtbuch,  4,  {  49;  and  ntstoriea  of 
Greece,  e.g.  Holm,  £ng.  trans.,  vol.  in. 

'  lPHI6BlfBIA,.or  Iphumas^a,  in  Greek  legend,  daughter  of 
Agamemnon  and  Gytaem(n)e3tra.  Agajnemnon  had  offended 
Artemis,  who  prevented  the  Greelt  fleet  from  sailing  for  Troy, 
and,  according  to  the  soothsayer  Calchas,  could  be  appeased 
only  by  the  sacrifice  of  Agamemnon's  daughter.  According  to 
some  accounts  the  sacrifice  was  completed,  according  to  others 
Artemis  carded  away  the  maiden  to  be  her  priestess  in  the  Tautic 
Chersonese  [Crimea]  and  substituted  for  >er  a  hind.  In  this 
new  country  it  was  her  duty  to  sacrifice  lo  the.  goddess  all 
strangers;  and  as  her  brother  Orestes  came  to  search  for  her 
and  to  carry  off  to  Attica  the  image  of  the  goddess,  she  was  about 
to  sacrifice  him,  when  a  happy  recognition  took  place.  These 
legends  show  how  closely  the  heroine  is  associated  with  the  cult 
o,f  Ariemis,  and  with  the  human  sacrifices  which  accoffipanied 
it  in  older  times  before  the  Hellenic  spirit  had  modified  the 
barbarism  of  this  borrowed  religion.'  Orestes  and  Iphigeneii 
fled,  taking  with  them  the  image;  at  Delphi  they  met  Eiectra, 
the  sister  of  Orestes,  who  having  heard  that  her  brother  had  been 
sacrificed  by  the  t^uric  priestess,  was  about  to  tear  out  the  eyes 
of  iphigeneia.  The  brother  ajid  sister  returned  to  Mycenae; 
Iphigeneia  deposited  the  image  in  the  deme  of  Brauron  in  Attica, 
where  she  remained  as  priestess  of  Artemis  Brauronia,  Attica 
being  one  of  the  chief  seats  of  the  worship  of  Artemis,  this 
explains  .why  Iphigeneia  is  sometimes  called  a  daughter  of 
Theseus  and  Helen,  and  thereby  connected  with  the  national 
hero.  The  grave  of  Iphigeneia  was  shown  at  Brauron  and 
Ategara.  According  to  other  versions  of  the  legend,  when  saved 
from  sacrifice  Iphigeneia  was  transported  to  the  island  of  Leuke, 
where  she  was  wedded  to  AchiUes  under  the  name.of  ■  Orsilochia 
(Antoninus  Uberalis  27);  or  she  was  transformed  by  Artemis 
into  the  goddess  Hecate  (Pausanias  i.  43.  i).  According  to  the 
Spartans,  the  image  of  Artemis  was  transported  b3r:Oc«9tW'«id 
Iphigeneia  to  Lac<»ua,  where  the  goddess  was  worshipped  as 
Artemis  Orthia,  the  human  sacrifices  originally  oSeiwl  to  her 
being  abolished  by  Lycurgus  and  iefd«ced  by  the  flogging  of 
youtlis  IdiamasHffttis,  Pausan.  iiL  16).  At  Hqrnuone,  Artemis 
vas  worshipped  undex  the  name  of  Ii^ugenoia,  thus  showing  the 
heroine  in  the  last  Ksort  to  be  a  form  of  that  goddess  (Fausajiias 
u.  35.  i).  Originally,  Iphigen^,  the  "  mighty  bom,"  is  prob- 
ably neiely  an  ^thet  of  Artemis,  in  which  the  notion  of  a 
pdesteas  of  the  goddess  had  its  origin.  Iphigeneia  is  a  favourite 
subject  in  Greek  literature.  She  is  the, heroine  of  two  plays  of 
Euripides,  and  o{  many  other  tragedies  which  have  been  lost 
(see  also  Pindar,  Fylhia  xi.  33;  Ovid,  MttaM.  xii.  37).  In 
andent  vase  paintings  she  is  frequently  B)£t  with;  and  the 
picture  by  Timanthes  representing  Agan^mnon  hiding  his  face 
at  her  sacrifice  was  one  of  the  famous  works  of  antiquity  (Pliny, 
S<U.  Hist.  xzzv.  ro). 

See  M.  Jacobson,  D*  faMis  ad  Ipkigtmiam  petUtuiOibu*  (1888); 
R.  Fflrster,  IpkiunU  (1B98);  H.  W.  StoU  in  Roscher's  Lexihm  der 
Mytkologie ;  and  P.  Decharme  in  Daremberg  and  Saglio'a  Dictionnaire 
dts  antigttiiis. 


IPSWICH,  a  tbWn  of  Stanley  county,  Queensland,  Australia, 
on  the  river  Bremer,  33}  m.  by  rail  W.  by  S.  of  Biistiana.  Pop. 
(iQor),  8637.'  It  is  thetentre  (rfarich  and  papulous  agricultival 
mining  and  manufacturing  district.  Coalis  worked-on  the  banks 
of  the  river  with  bMt  little  labour,  as'itcropsout  iMi  the  surface. 
There  are  a  wooUeH  factory,  several  saw-nuils^  and  fiMndriea 
and  large  railway  workshops  at  North'  %iswich.  The  firat 
settlement  was  made  here  in  1839;  thd  town  t#ab  iacMJiorated 
in  r86o. 

IPSWICH,  a  municipal,  cotinty  and  porlianieataxy  borough 
and  county  town  of  Suffolk,  England,  69  m.  N.E.  1^  E.  from' 
London  by  the  Great  Eastern  railway.  P»p.  (ii^i),  66,630 
It  stands  on  a  gentle  dscent  above  the  left  bttnk  of  the  river 
Gifting,  which  here  widens  into  the  tidal  tataaty  Of  t^e-OtwelL 
This  land-locked  inlet  extends  11  ni.  S.E.  to  Harwich  and  Felix- 
stowe at  opposite  sides  of  its  mouth,  near  which^the  wider  Stour 
estuary  unites  with  it.  Its  banks  are  gently  itijdulating,  well 
wooded  and  picturesque.  In  the  lower  and  older  portion  of 
Ipswich,  with  its  irregular  streets,  are  some  few  antiquarian 
remains.  Sparrowe's  hpuse  (1567},  named  from  a  fai^ily  which 
occupied  it  for  some  two  centuries,  k  well  preserved  and  has  ornate 
gabled  fronts  to  two"Btreets.  Archdeacon's  Pbu^  (i+?i)  is  another 
still  earlier  example.  Wolsey's  Ct^teway  (1S28),  a  Tudor  brick 
building;  is  the  only  remnant  <^  the  Cardinal's  foundation  to 
supply  scholars  to  ias  great  (Xtllege  (Cardinal's  College,  now 
Christ  Church)  at  Oxford.  Tbo  older  churche»-axe  all  towered 
flint -work  structures,  wholly'  or  mainly  PerpetH&c-tdar  in  style, 
with  the  exception  of  Elt  Peter's,  i^^ich  is  prinqi^idiy  i>ecorated, 
with  a  NorttAa  £c^t  of  marblet  They  indude  St  Margaret's 
with  a  beautifukt^sk  Tudor  toof,  .elabontety  ^icte^  lemp. 
William  and  Mary;  St  Mary-atvKey  (or  Qu!r^  vHb  a  similar 
roof;  St  Lawrence;  and  St  CleHlent's-  The  most  noteworthy 
modem  churches  are  St  Michai^s  (i83d),  All  S^ts*  (189a), 
St  John^tbe'Baptbt's  (1899^  and  St  Baxtholoithew's  (1901). 
The  Romatr- Catholic  church  of  S(  PBncras(i8tis),.R  toe  Jirst 
Pointed  edifice,  has  3  richly  carved  reredos  and  a  lofty  fleche. 
Among  pub^c  buildings,  the  town  hall  (i863J  is  an  imposing 
structure  in  Venetian  ;ptyle,  with  dock  lower;'  fottn^^i  part  of 
a  fine  group  infUuding  the  com  exchange  (1S81)  and'^ost  office 
(i  8&0) .  The  musenm,  including  an  art  gallery,  cc^tait^  archaeo- 
logical and  omitMIogical  collection)^  i|nd  a'^no^ewofthy  series 
or  Red  Crag  fossils,  -jlt  was  founded'fn;i^47,  ijid  mofed  to  new 
buildings  ia  iS&r.  The  Cast'  Suffolk  hospital  was  founded  in 
1836.  In  the  theatre  David  Garrlck'made  bis  first i important 
and  regular  appearance  in  1741.  The  grammar  scf^^ol,  dating 
at  latest  iiom  1477,  was  refo^nded  by  Queen  Elixatfetf  in  r565, 
and  is  housed  in  buildings  in  Ttidor  .style  (i85j:}.i_^ere  are 
boroughMifnce,brt  and  technical  achoots,.' with  a  picture  gallery 
in  the  fine  ^Sidoi",  manaiqn  (1549)  in  Christ  church  Park.  There 
are  also  a  niiddle  school  for  boys,'a  high  school  and'sa^dowed 
school  for  girls,  a  scientific  society,  corporation  librSy  and 
small  medical  library.  Of  two  beautiful  arboretums  the  upper 
is  public;  part  of  Cbristchurcb  Park  adjacent  to  this  is  owned 
by  the  corporation;  there  are  also  recrsation  grounds  and  a 
race-course.  Industries  include  latgp  enginitering  and  agricultural 
imjilement  works,  railway  plant  works,  the  making  of  artificial 
manures,  boots  and  shoes,  clothing,  bricks  and  tobacco  and 
moling.  Tbep(Hthasa(h>ckof  neariy3oacreS^ac(X)Uimodating 
vesseb  dnwing  19  ft.  and  a  large  extent-of  quayage  '  Imports 
are  principally  grain,  timber  and  coal;  expofts  agricultural 
machinery,  Ta&way  plant,  artificial  manures,  oil  cake,  Ac. 
Ipswich  is  a  suSragwi  bishopric  In  the  diocese  of  Norwich. 
The  parli&mt!ata»y  borough  returns  two  meatbers.  The  cot^ 
poratlon  coDsists  of  a  mayor,  to  aldermen  and  30  coimdllorK 
Area,  8rii  aci«£. 

A  Roman  villa  has  been  discovered  here.  But  the  Saxoa 
setllemcnt  at  the  bead  of  the  Orwell  wai  doubtless  the  first  of 
any  importance.  In  991  the  town  (Gipeofk,  Gipeswiek)  was 
sacked  by  vikings.  It  owes  its  subsequ«)t  pfosperi^ty  to'its 
situation  on  a  harbour  admirably  suited  for  trade  with  the 
Continent.  The  -  townsmen  had  acquired  the  privileges  (A 
burgesses  by  10S6  when  Rogo-  Bigot  k«pt  thrixMnouh  'A  the 
Di:]itizoc  by  V^tOOQIC 
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king's  handB. :  Id  laop  Kiqg  John  gr^atedi  the  burgesses  their 
first  cbartei,  con&'nung  their  town  Lo  Uteni  \a.he-  held  at  fee-fann, 
exempting  them  from  tolls  uid  siinilar  customs^  and  granting 
them  a  giid-merchai^U  These  libierties  were  extended  in  1356;; 
Edward  I.  ai)d  Edward  III^  both  resumed  the  borough,  for  short 
periods,  but  the  charter  ol  129a  was  confirmed  by  almost  every 
subsequ^^t  sovereigti.  ,  The  burgees^  were  definitely  incoi- 
'porated  in  1464  and  re-incorporatpdin  1665  uflxjei  a.  charter  which  j 
remained  in  fojce  prevlo.us  ta  jts  modifica^n  by  the  Munic^t . 
Act  of  iS$s,  except  during  a  ^ort  period  Ji^iUia  reign  of  Chacks 
IJ.  Fropi  -i3ff6  onwards  the  town  has  s^  two  representatives  1 
to  parliament.  The  catUe  market,  hdd  00  Tuesdays,  and. the' 
.provision  market  on  Saturdays  are  the  prescriptive  right-iof  the 
corporation.  A  September  {air,still  held ii(i7$t'^wa^  in. the,hands 
of  the -corporation  in  the  iTth-qeijliUry^  .  ^.a^g^  ironworks  were 
o^ablisbed  lutein  the  iSth  century. ,  Tbfl  ^opl.and  cloth  trMe 
which  Qourisbed  here  ia.the  I4tl)  and.i,S^  p'epturie&  was  super- 
seded by  the  manufacture,  of  saihJotlV'n^w  f^presfiated  by  the 
lacking  jfidustry;  ■    ,  -^..r,    i  ,    .  .-.'   ■ 

-  Se^;Vi(foria-,Cowity  History.-} Si^olk;  L  Wtfdder^ioon,  MsmofWiis 
qf  the  Ancttnt  X<nen  of  IpsTtikh  j.'^S- .}&^.  ;  .;,  -^  , 
., '  IPSVICH,.atoiniEhipof.-EwexcpMi?ry>i^i^^'^^U7etis,.lJ^A., 
pn  botl^sid^«j(  the  Ipswich  fiveir.'abou^  >7  m.  tf-N.E.  of  Sostttn. 
Pop.  .ifljo-ij'Bdwiil  censu^,iS777,tIt  is  seryod  bythe  Boston  & 
(Maine  T!U\^9A4-  The  surface  if  .diversified.. by:dKum]ins,  vales, 
meadows,  .^ani4rd"ies.  aad  .tidal'  marshes,;,  J^wich  has  several 
maijuf^tnrii)g.4qdustrjcs,|iflelvdingli08pefy,i,i,Yhpp\iblielibfary 
ivas  the  gift  |of.;AMgnatiw  IJewd.  .  Amongoth*;  Residences -are 
several  built  inthe'i?'hand.r§th-ccnturieB,;  ;T^e.oldestof.thesB, 
the  John  \Vt^i>J^^'3u^M'#  ^h<!  home  of)  the  .^wich  ,I{istarical 
Society  ( 1 890) i,  which  l^g^ljtfred.her^'^coll^ftion.^f  itntiquQs 
and  issu^.publkationapf'ai^tiqiiarian  uitcreet.  In  the  Ipswich 
Female  Seminary,  which  nq  k>nger  exists,.  .Mary,  Lypn  taught 
from  .iSbS  to  .1834  and  here  planned  Mount  I^lyoke  Seminary; 
Professor  J.  P.  CowJes  ^a^  hift  ^wif^,  ci^i^tedA  fataous  school 
for. girls  in  the  building  for  many  yeai&.  iFacing  the  South 
Common  were  the  h<»nes  of  Rey..  Nat h^ni.^  Ward  [157&-1653), 
principal  author  .of  the  .Massachusetts'  ",  Bpdy  of  Lijiertie*  " 
.(1441),  the  first  c^de  of.'taf^a..i)i  J^'ew.Ej^gland,  t^d,  Autiusr.of 
TlU  Simple  OWer  s/  4gsamm  in  Atn^iat,  iWiiUng  to  help-mend 
Ms^Nativa  Cotmify,  l^menta^y  iplfere^,  Jbo,lb:i»..(hf  ^PPo^-Zaaliitr 
and  the  Sole  (1647),  published  under  the  pseudonym,  "  Theodore 
■do  U  Guard.". one  of  tbei^^^  cwioys.and.  intnestisg  books 
<A  the.  cokudal  period^of  Richard  SaJfon^aU  (i6io-i6()4), 
who  wrote  against  the  Ufe  tenure,  of  magi^r«t£s^  and  although 
himself  an  Assistant  espoused  the  more  liberal  primciplesi  of  the 
Deputies;  and.ol  Eaekiel  Cheever  (rC(;4T-r7(3S),afamov^,scboai~ 
maptei,  who  Md  charge  of  the  jpiamipW  school  ia  i<S6o-i66o.  In 
the  vicinity  was  the  house  of  the  Kev.  WiUiam  Hubbard  (i6ji- 
1704),  author  <^ia.  Narr4tive  of  Ike  Trouiilei  wUh  the  ludioMS  in 
.New  Eitgkmd  (Bosto«|  1677)  -and  a  tgeaeral,  iiultTy  of  •Nod 
£ftjjanj,  published  by  the  Massachusetts.  Hi&torical  Sodety  in 
181S. 

The  town  was.foundexi  under  the  name.o(;Aggawam  in, 1633 
by  John  Wiathrop,  jwi.,  and.  twelve  othpFs^iwitba  ,view,  to 
preventing  the,  Fr^idi  from  occupying'  the  N.  pwt  ;of  Massfl- 
:chu8etts,  and  in  the  next  y«ar  it.wasincjiiporated  under  its 
|>resent  namej  .'In  wealth  And  infiu«otQ^durittgjthe  early  colonial 
period  it  wsa,  little  inferior  pto  :Boston,.,wh!i»»;pplide9  it  not 
jafxe<|ue;itly  Offposed.  Wh{ai.G«TenH>riAlidK>eBBid  b|s>  QounoU 
in  i68j  jiEued,4ai  order  for  levyipg  a  ta*,-  a  4peaal  towrt  meeting 
of  Ipswich  promptly  vo^  "that,  the  s'd  act  doth  krfrin^  their ' 
.Liberty  4S  Free  bprne- En^ish..  subjeetS)  pf-.Hjs  Idajestie,  by 
intcrfeajCing'Witii.ye  atatjitory  (iawa  of  the  I<A|id,  By  whfth  it 
is  enacted  that  no  taxes  shall  be  levied  on  yn  Subjects. withput, 
consent  of  an  assembly  chosen  hy  ye  Freeholders  for  asaessing 
the  same,"  a^d  .i;efuE^d  toas^fs^the  tax.;  Por  this  o6enc«  9iz; 
'leaders,  headed  by  the  BLev.' John  Wi3e„mineter,of  the  Chebscco ; 
■Parish  (now  Essex),  were  prosetfuted,. found  guilty,  Imprisoned 
for  three  weeks  to  await  sflatpftceaod  then  disqualified  for«£&ce; 
they  were  also  fined  frpm  iij-to  £50.each,.and  wpre  reqiiired  to 
give  security  ior  their  good  bieha-viour.    In  Ipswich  wereoiiginally 


included  the  present  townships  of  Hamilton  (1793)  aodr.  Essex 

U819K  ,.       ■      -       . 

See  T.  F.  Waters,  Ipswich  in  Die  Massackusetls  Bay.  Colon}/ 16^3- 
1700  (Ipswich,  1905),  and  the  publications  of  the  Ipswich  Histprical 

Society. 

.  IQUIQUE,  a  city  and  port  of  Chile,  capital,  of  the  jtrovioce  of 
,Tarapaci,  810 m.  N-of  Valparaiso,  in  ao"  13'  15'  S.,  70°  il'  is'  W.- 
Pop,  (rSps),  33,0311;  (1900,  est.),  42,440.  The  coast  here  nips 
due  N.  and  S.  and  the  city  is  built  on  a  narrow  level  plain  between 
the  sea  and  bluffs,  the  latter  rising  steeply  3000  ft.  19.  the  level 
of  tli^  great  dcsezt  plain  of  TarapacfL,  celebrated  for  its  rich 
deposits  of  nitrate  pf  soda.  Facing  the  city  is  the  low  barren 
idagd  ^of  Serrano,  or  Iquique,  which  is  connected  with :  the 
mainland  by  a  stone  causeway.  1500  ft.  long,  and  shelters  the 
anchorage  frow  scoitberly  storms.  A  mole  .extending  froim  the 
N.E.  end  oil  the  island  affords  some  further  protection. .  The 
city  is. laid  out  in  the  ^ectangul^  j^aa,  with  broad  str^U-and 
large  squares.  Water  is  brought  by  pipes  from  Pica,  .50  m. 
distaati  Iquiqueisacityofmuchconunercial  importanoe.and  is 
providedjwith  banks,  substantial  business  .houses,  newspapers, 
clubs,  scbpols, .  railways,  tramways,  electric  lights,' 'telfpjhone 
line^  andsteapiship.axd  cable  (;oInm^nic4tioIl  with  tbe,()u|^i^ 
world. .  It  ^xpofts  iodine  an^immense  quantities  .of  nitrate  qf 
soda  obtained  .from  tie 'desert,  region  of  the  province,  A  l^M^K? 
number  of  vessels  ^re  esngaged  in  the  nitrate  trade,  ai»d  Ifluiqye 
ranks  a£  one  of  the.  two  leading  ports  qf  Chile  in  thp  a^lgT^g^l^ 
vahie  of  its  foijcigu:  cpmi^^erce.  It  js  conpeeted  by  rail  i^ith.the 
inland  town  of  Ta^^aci  and  various  miaing  centres,  and  through 
thcmwith;theEK}rtE,o;EPisagU!^on  theN',,  and  t^atp)pson  theS. 
Iqniqpe  was  an  insignificant  Peruvla^t, filling  settl^mefit,  until 
1839  ^hen.,the.eiport  of  nitrate  begafl.,!  ^;i868.the  to^yit  .waf 
nearly  destroyed  by  an  eartl^iuakie,  in^  .i375  .by  fire,  and  again 
in  1877  by  earthquakes,  ^fireandatidai  waye..  It. was  occupied 
by.  the  Chileans  in  1.87.9  in  the  war  bet,Y<een  ,Chile  and  Peru,  and 
was  ceded  to  Chile  by  the  treaty  oj  the  joth  of  October, 1&S3.  ■ 

IQUITQSf  ^  tribe  *A  South  American  Indians.  <It  is  divided 
into  ma^y  branches,  some  on  the  river  Tigre,  others  on  the  ^'anay. 
■MiseJonary  efforts  iaye  failed  and  they  rem^i^  ^yagw,  jworship- 
^ngfiguj^carvodin theshape.of,birdSiandbe9st^  Jh^ybi^w 
the  Indian,  fermented  liqtKir  .fAicAo,  better  tlian  .aify.  of  Ibt 
neighbourir^  tribes,. Savouring  it  with  the ^KWts  of  sOjOiie  plant 
which -has  thp  effect  of' an  o^H^te.  . -.  ;  ^^ 

IQUITOS,  a  city  and  riyer  port  oi  Peru,  and  capital  of  the 
^eat  i^and  department  of  LoretOi  on,  the  left  bank  ol  the  upper 
AmaxontKar  the  mputh  of  the, Rio  Naaay,  87  m.  bcjlo^v  the 
mouth  of  the  Ucayali  and  930  m^  from  Puerto  Bermudez,  The 
geographical  position  of  Iquitos  is  3°  44'  S-,  73°  W.  ,Pop.  c^ 
the  city  (1906,  est.),  6000;  of  the  district  Cx9oti,  eat.),  ia,ooo. 
Iquitos  stands  about  348  ft.  above  sea-levd,  on  the  low  wooded 
banks  of  the  river  opposite  souk  isianda  of  the  san^  name,  and 
ha;s  a  warm  but  healthful  climate  (mean  annual  temperature, 
about  75  ,  F.).  liie  city  ccmaats  of  two  pufUos,  the  larger  of 
which  is  occupied  by  Indians  and  half-breeder  the  descendants 
of  the  Iquitos  tribe  from  whom  the  city  takes  its  namo.^  ,The 
opening  of  the  Amaz«fn  to  navigation,  and  the  subsequent  arrival 
of  foreign  ocean-going  veaeds  at  Iquitos,  added  immensely, to  the 
impoitanoe  of  the  dty,  and  made  .it  the  commercial  entrepot 
of  eastem  Peru.  la  igo&  Uune  linfs  of  ooean-going  steamers 
were  making  regular  voyages  up  the  Antazogi  to  Iquitos  (about 
sjoo  m.).  The  city  has  a  large  import  and. e^^mit.  trade  for, an 
immense  region  watered  by  the  Majiaiion,  ,'HualIaga,  Ucayali 
and  othen  laiige  Am^ztmlan  riven  nfLvigftted  fri»n  Iquitos  by 
tines  of  small  boats.  Iquitos  was  put  in  wireless  telegraphic 
eommwniGation  1  with  ■  Puerto  Be^mude^  on  the  8th  pf  July  1908, 
whence  a  land  Unc  runs  across  the  Andes  to  Lima.,  Be^dee 
m^diiie.  shops  ;aii4  shipbuilding  facilities,  the  important  in,- 
dustrios  are  th^  weaylng.of  h^ts  and:  hammocks,  and  ^he  pro- 
pars^ion.of  salt,  ffshi'  and  theireis.a  con^derable  f^)nrt  of 
rubber  and  MiBw: If «<t9.  Tobafco- is  produced  in  the.  vicinity 
and  sent  to  othw  pa^s.of  the. Montana  region.  Iquitos  dates 
officially  from  1363,  when  it  had  apc^Miletion  of  .431,  though  there 
had  he^  a  white  settlement  there  feimofe  tlum  hfdf  a  centwy. 
zochyLlOOglC 
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IRAK,  a  province  of  Tenia.,  flituated  W,  of  Knm  and  Kashan 
and  E.  of  Bunijird,  and  paying  a  yearly  revenue  of  about  £16,000, 
The  province  has  many  flourishing  villages  which  produce  much 
grain,  but  its  greatest  income  is  derived  from  the  carpets  made 
in  many  of  its  villages  and  mostly  exported  to  Europe,  the 
value  of  which  is  estimated  at  about  £100,000  per  annum.  An 
important  British  firm  is  established  at  Sultanabad,  the  capital 
of  the  province,  solely  for  this  trade.  Sultanabad  is  situated 
77  m.  S.W.  of  Kum  in  34°  6'  N.  and  49°  4a'  E.  at  an  elevation 
of  5935  ft.  It  has  a  population  of  about  8000  and  post  and 
telegraph  offices.  It  was  founded  in  r8o8  and  made  a  recruiting 
centre  for  some  battalions  of  infantiy  which  were  to  form  part 
of  the  reorganized  Persian  army  as  recommended  by  the  chief 
of  the  French  mission.  General  Gardane.  In  consequence  of  its 
recent  foundation  it  is  still  occasionally  spoken  of  as  Shahr-i-no, 
the  "  new  dty," 

IRAK-ARABI  ('Iraq-Arabi,  "  Arab  Irak  "),  the  name 
employed  since  the  Arab  conquest  to  designate  that  portion  of 
the  vatley  of  the  Tigris  and  Euphrates  known  In  older  literature 
as  Babylonia.  Irak  is  approximately  the  region  below  the 
Median  Wall,  from  Opis  on  the  Tigris,  at  the  mouth  of  Shatt-el- 
Adhem,  to  the  neighbourhood  of  Ramadieh  (Ramadiya)  on  the 
Euphrates;  that  is,  from  nearly  latitude  34°  to  the  Persian  Gulf, 
and  from  the  Syrian  desert  to  the  Persian  mountains.  It 
consists  of  two  unequal  portions,  an  ezteAsive  dry  steppe  with 
a  healthy  desert  climate,  and  an  unhealthy  region  of  swamps. 
There  is  a  good  deal  more  agriculture  along  the  Euphrates  than 
along  the  Tigris,  but  swamps  are  at  the  same  time  much  more 
extensive  along  the  former.  The  borders  of  both  streams 
wherever  there  is  habitation  are  lined  with  date-palms.  This  is 
especially  true  of  the  lower  part  of  Irak  in  the  Basra  vilayet, 
where  the  date-palm  forms  dense  groves  bordering  the  banks  for 
a  distance  of  many  days'  journey.  A  lumriant  vegetation  of 
water  plants  is  to  be  found  in  the  swamps,  which  are  the  haunt 
of  numerous  wild  beasts — pigs,  lions,  diSerent  kinds  of  aquatic 
animals  and  birds.  These  swamps  are  inhabited  by  a  wild  race 
of  men,  dark  of  hue,  with  many  negroes  among  them,  who 
cultivate  rice  and  weave  straw  mats.  Their  chiefs,  with  their 
wives  and  a  very  few  retainers  or  members  of  their  immediate 
families,  live  in  mud  castles;  the  tribesmen  live  in  rude  huts  of 
reeds  and  mats  about  these  castles.  In  the  main  these  swamp- 
dwellers,  who  designate  themselves  Ma'-dan,  "keep  pretty  free 
both  of  the  Turkish  government  and  of  the  semi-Bedouins  of 
Irak.  Some  of  them  are  voy  lawless,  especially  the  inhabitants 
of  the  region  below  the  Shatt-el-Hal,  between  the  two  rivere. 
Here  the  Turkish  government  exercises  no  authority,'  and  the 
tribesmen  Of  the  swamps  play  pirate  on  the  merchandise  passing 
up  and  down  the  Euphrates  above  Koma,  where  for  some  80  m. 
the  river  has  been  allowed  to  form  an  inimense  swamp.  Some 
of  the  Bedouin  tribes  abo  engage  in  marauding  expeditions  and 
terrorize  certain  portions  of  the  country.  Especially  trouble- 
some are  the  edh-Dhafir,  westward  of  the  Euphrates,  opposite 
the  mouth  of  the  Shatt-el-HaT,  and  the  Beni  Lam  (7500  tents 
strong)  who  occupy  the  country  east  of  the  Hgris  to  the  south 
of  Bagdad.  Still  more  difficult  of  control  is  the  great  tribe  of 
Shammar,  who  descend  every  year  from  the  north,  pitching 
their  tents  in  the  Jezireh  {i.e.  the  region  between  the  two  rivers) 
southward  of  Bagdad,  and  terrifying  the  whole  country  during 
their  stay.  The  Turkish  government  is,  boweVM,  gradually 
extending  its  authority  over  all  Irak  partly  by  force,  partly  by 
treachery.  The  Affech  nation,  Ma'-dan  Arabs,  occupying  the 
swamps  behind  Diwanieh  between  the  Tigris  and  Euphrates, 
and  the  great  Montefich  tribes,  Bedouins  who  claimed  the  whole 
country  southward  of  the  Affech  to  the  Shatt-et-Hal  and  beyond, 
have  since  1880  been  deprived  gradually  of  their  power  and  a 
considerable  part  of  their  independence.  In  1903  the  Turkish 
government  transferred  the  capital  of  the  sanjak  of  Hillah  to 
Diwam'eh  opposite  the  ASech  swamps,  and  there  is  now  a  line 
of  towns,  centres  of  Tuikish  power  and  Turkish  force,  extending 
southward  from  Ana  to  Nasrieh,  at  the  mouth  of  the  Shatt-et- 
Hal  canal,  while  similar  stations  are  being  established  or 
strengthened  along  the  Tigris.    Some  important  steps  have  also 


been  taken  by  the  I'urkish  goveminent  to  control  the  Euphrates 
floods,  and  to  drain'the  swamps  in  sonie  sections  of  the  country, 
especially  westward  of  the  Euphrates,  A  damWas  built  at  the 
mouth  of  the  Hindieh  canal  to  prevent  the  waters  of  the 
Euphrates  from  losing  themselves  as  heretofore  in  the  swamps 
westward,  and  to  assure  a  continual  supply  of  water  in  the  main 
bed  "^f  ^^  Euphrates.  It  is,  however,  frequently  carried  away. 
The  ancient  Assyrium  Stagnum,  or  Bahr  Nejef  near  the  town  of 
that  name,  with  other  swamps  formed  by  the  overflow  of  the 
Hindieh,  have  been  drained  and  turned  into  rice  plantations. 
At  the  same  time  large  sections  of  Irak  have  been  converted 
into  imperial  domain,  to  the  diminution  of  the  revenues  of  the 
country  but  to  the  increase  of  the  prosperity  of  the  populatfon 
which  inhabits  that  domain.  Something,  though  not  very  much, 
has  thus  been  done  to  restore  the  land  to  its  ancient  fertility. 

EthnographicaSy  Irak  is  subject  to  a  double  influence.  On 
the  one  hand  the  connexion  with  Nejd,  the  centre  plateau  of 
Arabia,  continues  uninterrupted,  even  the  'Agel  Bedouins 
from  central  Arabia  having  a  quarter  of  their  own  in  Bagdad. 
Many  of  these  Arabs  come  to  Irak  merely  for  a  temporary 
residence,  returning  later  to  their  homes  with  the  earnings 
acquired  in  that  comparatively  rich  country;  but  aMitsiderable 
number  remain  permanently.  Even  stronger  than  the  influence 
of  Arabia  is  that  of  Persia.  In  general  the  inhabitants  of  Irak 
are  Shi'Ites  not  Sunnites,  and  their  religious  connexion  and 
allegiance  is  therefore  toward  Persia,  not  Turkey.  Persian 
customs  are  in  fashion,  Persian  coinage  is  used  equally  with  the 
Turkish,  and  in  some  parts,  more  especially  in  Bagdad,  there 
is  an  important  Persian  quarter,  while  Kerbela  and  Meshed  'AH 
to  the  west  of  the  Eiiphrates  are  really  Persian  enclaves  in 
Turkish  territory.  No  traces  ranain  of  that  rich  intellectual 
development  whidi  was  produced  in  the  time  of  the  caliphs 
through  the  reciprocal  action  of  Persian  and  Arabic  elements. 
Still,  the  quick- wit tedness  of  the  inhabitants  of  Irak  makes 
a  decided  impression  on  the  traveller  passing  through  Asiatic 
Turkey.  Throughout  Irak  also  Indian  influence  is  visible  in 
not  a  few  particulars.  In  the  hot  summer  months,  for  instance, 
when  the  natives  live  in  those  underground  apartments  called 
serdab,  the  Indian  pudkah  is  used  in  the  houses  of  the  tich. 
There  are  also  small  Indian  cotom'es  at  most  of  the  targe  towns 
and  a  considerable  trade  with  India  Is  carried  on,  especially  in 

The  trade  of  Irak  is  even  now  not  unimportant.  The  principal 
exports  from  Basra  are  dates,  various  grains,  millet  seed,  rice 
and  wool,  while  the  imports  consist  chiefly  of  Manchester  goods, 
lumber,  petroleum,-  cosl  and  household  necessities.  Besides 
this  there  is  a  con^derable  land  commerce  by  cftrttvan,  of  which 
Bagdad  is  the  centre.  The  total  value  of  the  ei^ts  of  Irak 
according  to  the  official  figures  of  the  Turkish  government 
amounts  to  nearly  £2,000,000,  while  the  imports  of  every  kind 
reach  the  value  of  abottt  £1,800,000.  If  the  andent  system  of 
irrigation  were  restored  and  the  land'  restored  to  cultivation, 
the  country  could  sutqrart  five  hundred  times  as  many  in- 
habitants as  it  usuaUy  contains.  Steamboats  navigate  the 
Tigris  only  as  far'  as  Bagdad,  and  that  with  great  difficulty. 
In  general,  communication  by  water  is  Carried  on  by  means  Of 
the  most  primitive  craft.  Goods  are  transported  ih  the  so-called 
turradasi  moderately  big  high-built  vessels,  wliich  also  ventuHe 
out  into  the  Persian  Gulf  as  far  as  Kuwet  Passengers  are  con- 
veyed, especially  on  the  Euphrates,  In  the  mesMu/,  a  very  long 
narrow  boat,  mostly  pushed  along  the  river  bank  with  poles 
or  towed  1^  ropes.  The  Mesopotamian  ktUeki,  nrfts  laid  on 
goat-skin  bladders,  come  down  the  Tigris  as  far  as  Bagdad. 
At  Bagdad  round  boats  made  of  plaited  reeds  inched  with 
asphalt,  the  so-called  kufas  (qufas),  are  used.  At  Basra  the 
betknu  are  in  use,  boats  of  large  size,  having  the  appearance 
of  being  hollowed  out  of  tree  trunks  and  partly  in  fact  so  con- 
structed. There  are  no  roads,  and  the  extensive  swamps  and 
periodic  inundations  which  lay  large  sections  under  water 
render  land  traffic  by  caravan  somewhat  uncertain. 

Irak  in  general  is  an  alluvial  plain,  formed  by  the  deposits  of  the 
rivers  Tigris  and  Euphrates,  with  a  few  scattered  reaches  of  saiid 
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appeuia^  liere  and  there.  The  mass  of  «oIld  matter  which  the  rivets 
deposit  u  very  conuderaUe.  The  maximuni  tvoportion  for  the 
Euphrates  ia  the  month  of  January  ie  I'd  and  at  othertinesijp;  for 
the  Tigris  the  maximum  isji^.  In  general,  the  northern  plains  of 
the  interior  have  a  slight  but  well-defined  southerly  JftcKnation,  with 
local  depressions.  The  territory  undulates  in  the  central  districts, 
and  then  sinks  away  into  mere  marshes  and  lakes.  The  day,  of  a 
deep  blue  colour,  abounds  with  marine  shells,  aati  shows  a  strong 
efflorescence  of  natron  and  sca-salt.  When  the  soil  is  patched  the 
appearance  of  the  mirage  {serab)  is  very  common.  As  extensive 
inundations  in  spring-  are  caused  by  both  the  rivers,- espociHlly  the 
Tigm,  great  changes  must  have  taken  place  in  this  part  oi  the 
country  in  the  courte  of  thousands  of  years.  It  has  been  asserted 
that  in  former  times  the  alluvial  area  at  the  mouth  of  the  river  in- 
creased I  m.  in  the  space  of  thirty  years;  and  from  this  it  has  been 
ataumed  that  about  the  6th  century  B.C.  the  Persian  Gulf  must  have 
stretched  from  45  to  55  m.  farther  inland  than  at  present.  The 
actual  rate  of  increase  at  the  present  time  is  about  7a  It.  per  annum. 
While  we  may  be  unable  to  determine  accurately  the  former  physical 
configuration  of  southern  Babylonia,  it  is  at  least  certain  that  in 
Babylonian  times  the  Euphrates  and  Tigris  reached  the  sea  as  inde- 
pentlent  rivers,  and  Ritter  estimates  that  in  the  time  of  Alexander 
the  Gretit  the  embouchures  were  still  separated  by  a  good  day's 

f'oumey.  Although  they  cannot  now  be  traced,  great  alterations 
lave  probably  taken  place  also  in  the  upper  portions  of  the  rivers  as 
well  as  in  the  country  near  their  mouths.  The  names  of  a  laree 
number  of  canals  occur  in  the  old  Babylonian  inscripdons,  as  in  the 
works  of  the  Arabian  geographeire,  but  while  some  of  these  have  been 
traced  it  has  not  been  possible  hitherto  to  identify  the  greater  number 
of  them  with  actually  existing  canals  or  remains  of  canals.  To 
the  west  of  the  Euphrates,  on  the  edge  of  the  Syrian  desert  from  Hit 
downward  to  the  neighbourhood  of  Basra  and  beyond,  ran  the 
Sa'ade,  now  for  the  moat  i^rt  dry,  a  very  andent  canal;  extended  or 
enlarged  at  different  periods.  Lower  down  near  Mussaib,  the 
Hindieh  canal,  at  least  equal  in  volume  to  the  present  main  stream, 
branches  off  and  after  traverring  and  irrigating  an  extensive  territory 
rejmns  the  river  at  Samawa.  Between  the  Euphrates  and  the  Tigris, 
there  was  a  large  number  of  great  canals,  especially  in  the  region 
northward  of  Babylon  between  that  city  and  the  northern  edge  of 
the  alluvial  plain,  of  which  the  most  famous  were  the  'Isa,  the  Sarsar, 
theMalk  (''Royal  "),  the  canal  of  Kutha,  the  Sura  and  the  Arakhat 
(Shatt-en-Nil).  Of  these  only  one  at  present  carries  water,  namely, 
the  Nahr  *lsa,  which,  leaving  the  Euphrates  at  Sakhlawieh  (Sakb 
lawiya),  terminates  in  extensive  marsnes  near  Bagdad;  but  this  is 
now  no  longer  navigable.  Southward  of  Babylon  tlje  Daghara  canal, 
which  leaves  the  Euphrates  a  little  below  Hillah  and  empties  into  the 
AlTcCh  marshes,  and  the  Shatt-et-Kehr,  which,  leaving  that  stream 
a  little  above  Diwhnieh,  makes  a  great  curve  through  the  interior 
of  the  Jcztreh,  finally  losing  itself  in  the  Hosaioieh  fHosaioiya) 
marshes  near  the  mouth  of  the  Shatt-el-Hai,  are  the  only  navigable 
or  partly  naviga&le  canals  of  the  Euphrates  in  the  Jeilreh.  The 
Tlgna  canal*  are  not  so  numerous  as  those  of  the  Euphratesaod  were 
not  so  faihous  in  history,  but  eastward  of  that,  river  the  great 
Nahrawan  phannel  still  exists  in  part,  while  the  Tigris  is  connected 
with  the  Euphrates  by  a  navigable  stream,  the  Shatt -el-Hal,  which: 
leaves  the  former  river  at  Kut-el-'Amara  and  enters  the  Euphrates 
at  Nasrieh,'  Everywhere  the  country  is  intersected  with  ancient 
canals,  some  still  deep  drv  beds,  other  so  silted  up  that  their  course  16 
represented  only  by  parallel  Unes  of  hiUocka.  SomeoE  these,  of  great 
astkguity,  like  the  Shatt-en-Nil,  which  can  be  traced  through  its 
wh(decouTse  from'Sabylon,  through  or  past  Nippur,  Udnun  (Bismya) 
Gishban  (Gis-ukh),  Erech  and  Larsa,  to  the  Hosainieh  marshes,  were 
equally  as  important  as  the  Euphrates  itself;  and  indeed  it  may 
be  said  that  in  ancient  times  that  stream  after  reaching  the  alluvial 
plain  was  divided  into  a  large  number  of  channels,  partly 
natural  partly  artificial,  no  single  one  of  which,  but  all  tof^hcr; 
-constituted  the  Euphrates.  By  the  restoration  of'  these  old  canals, 
traces  of  whk:h  are  met  with  at  every  step,  the  country  might  Ite 
again  raised  to  that  condition  of  high  civilization  which  it  enjoyed  not 
only  in  antiquity  but. even  as  late  as  the  time  of  the  caliphs.  .The 
dassical  writers  are  unanimous  In  their  admiration  of  Babylonia,  and 
it  is  certain  that  nowhere  else  in  the  ancient  worM  was  the  applica- 
tion of  canals  to  the  exigencies  of  agriculture  worked  out  so  lacceGs- 
fully  aa  here.  The  most  luxuriant  vegetadoD'  was  diffused  over  the 
whole  country  and  three  crops  were  obtainable  in  the  year.  In  the 
matter  of  civilization  indeed  no  country  of  the  ancient  world  sur- 
passed Babylonia.  Hon  densely  peopled  this  country  once  was 
may  be  gathered  fmm  the  fact  that  about  794  B.C.,  8Q  fortilied  towns 
and  8:10  smaller  places  in  the  Chaldaean  region  were  captured  during 
one  military  expedition.  And  even  in  the  times  of  the  caliphs  there 
stood  on  tne  royal  canal  and  its  branches,  north  of  Babylon,  360 
villages,  contributing  in  ^M  325,000  dirbems  to  thestate  treasury 
besides  the  tax  in  kind.  To-day  the  whole  region  from  the  swamps 
about  Basra  northward  is  dotted  with  ruin  mounds,  and  at  places 
the  plain  itself  is  strewn  for  miles  with  fragments  of  glass  and 
pottery,  evidence  of  earlier  occupation,  while,  as  stated,  lines  of 
canals  oF  all  poisiUe  sizes,  from  the  great  triple  canals  with  four  rows 
of  parallel  hillocka,  down  to  the  small  canals  tor  purposes  of  irrigation, 
intersect  the  country  in  every  direction. 
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There  seem  to  have  been  almost  from  the  outset  two' centres 
which  strove  with  one  another  for  political  supremacy  in'  thfe 
region,  the  south  and  the  north.  In  the  north  in  the  Babylonian 
time  lay  Kish,  Akkad,  Kutha  (Tell-lbrahim),  Sipparg  (.^bu 
Habba),  Babylon  and  Borsippa  (Blrs-Ninlrtid),  In  tjie  south 
were  Eridu  and  Ur  (Mughair) — originidly  on  the  shores  pf  the 
Persian  Gulf,  now  12301.  inland — Erech  (Warka),  Larsft 
(Senktreh);  Lagash  (Tello)  and  Gishban  (Yokha).  Nearly  in 
the-  centre  lay  [Nippur  and  Udnun  (Bismya).  Besides  these 
there  were  numerous  other  dties,  some  of  considerable  import- 
ance, which  are  known  to  us  at  present  only  by  name;  and  there  ■ 
are  in  Irak  hundreds  of  ruin  mounds,  some  of  them  of  considerable 
size,  covering  andent  Babylonian  cities,  the  greater  part  of 
which  are  stiU  unexplored  and  unidentified.  During  the  peridd 
of  Greek  domination  a  Greek  city,  Seleuda  (?.».),  which  after- 
wards attuned  great  prosperity,  was  founded  by  Seleucus  I. 
in  an  extremely  favourable  situation  op  the  right  bank  of  the 
Tigris.  Greek  cities  were  founded  also  in  the  south,  at  the  head 
of  the  Persian  Gulf,  and  some  of  the  andent  Babylonian  dties 
of  the  interior  like  Lagash,  Erech  and  Nippur,  were  rebuilt  on 
the  old  sites.  After  the  conquest  of  Babylonia  by  the  Paithians 
(130  B.C.)  Ctesiphon  (g.r.)  was  built  on  the  east  bank  of  the 
Tigris  opposite  Seteuda,  and  became  the  winter  readence  of  the 
Persian  kings.  Later  this  double  dty  became  the  imperial 
capital  of  the  Sassanids,  and  under  the  name  Madain  still  con- 
tinued to  flourish  after  the  Arabic  conquest,  to  be  finally  siqjer- 
seded  by  the  neighbouring  Bagdad,  That  re^on  was  called 
in  the  dme  of  the  Sassanids,  Suristan,  a  translation  of  the 
Aramaean  designation  Beth-Aramaya,  "  country  of  the  Syrians," 
for  the  land  was  mainly  occupied  by  Aramaeans.  By  a  notable 
substitution  the  Arabs  afterwards  pve  the  name  Nabat,  i.e. 
Nabataeans,  to  these  Aramaean  tenantry,  who  it  may  be  added 
were  abready  found  in  these  parts  at  the  time  of  the  Babylonian 
eminre.  Indeed,  some  small  portion  of  this  old  Syrian  population, 
of  Irak  still  remains  distinguished  by  a  spedal  rejigion  (see 
Mandaeans),  chiefly  on  the  shores  of  the  lower  Euphrates  in 
the  neighbourhood  of  Suk-esh-Sheiukh.  Another  important 
dty  of  the  Sassanian  period  was '  Perisabora,  known  in  thfr 
Arabian  period  as  Anbar,  the  centre  also  of  Babylonian  Judaism 
after  the  destruction  of  Pombeditha  in  a.d.  588,  situated  on 
the  east  bank  of  the  Euphrates  in  about  the  same  laUtude  as, 
Bagdad.  During  the  Sassanian  period  flourished  in  the  south- 
east the  Arabic  kingdom  of  Hira  (g.v.).  There  was  also  foj  a 
time  a  Jewish  kingdom  In  Babylonia,  and  Nehardea  and  Pombe- 
ditha are  mentioned  as  centres,  of  Jewish  rel^gpAns  aqd  national 
life  during  this  period.  ■    ' 

After  the  Arabian  conqnest  in  the  7th  century  a.d.,  Irafc 
entered  for  a  time  on  a  new  ptriod  of  prosperity.  Several 
important  new  cities  were  founded,  among  them  Kufa,  Basra, 
Wasit  on  the  Shatt-el-Hal,  and  Bagdad  on  the  site  of  an  old 
Babylonian  dty  of  the  same  name,  which  later  became  under 
the  Abbasid  caliphs  not  only  the  capital  of  Irak  but  for  a  dme- 
the  metropolis  of  the  world  (see  Calipsate).  With  the  decay 
of  the  Abbasid  power  the  system  of  Srrigatioh  began  tp  fall  into- 
disrepair,  the  andent  sites  -weie  gradually  deserted,',  and  th? 
country  finally  returned  to  a  condition  of  semi -barbarism 
alternating  between  inundation  and  drought,  whfch  is  its  present 
state,  '        ■  ■ 

See  Ritter,  Die  Erdhinde  von  AsUn,  and  ed,;  Vol.  vii.,  lOth  and 
nth  parts  (Beriin,  1843,  1844);  W.  F.  Ainsworth,  Researches  iw 
Assynd  (London,  1838);  F,  R.  Chesney,  BxpUiUon  for  the  Sumer 
of  At  Riteti  Buphraies  and  Tigrii  (a  vols.,  London,  1850};  W.  K. 
Loftus,  Chaldaea  and  Susiana  (1857);  F.  Delitzsch,  Wo  la£  das 
/•armiies?  (Leipzig,  1881);  W.  F,  XiTLSwon'h.TKt  EuphraUs  Expedi- 
tion (1888);  J.  P.  Peters.  Nippur  (1897);  E.  Sachau,  Am  Eupkrat 
■    (1900);  F.  E>elitzi9ch,  ImLandedes  ethstigen  Paradieset 


und    Tigris  (1900) 

'"903)'    Maps:  C ,   ,--.,-,, 

871);  Kiepert,  Ruxnenjddtr  (1883). 
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1903}.     Maps:  Chesney  (1S50);  Selby,  Bewsher  and  Collingwi 
'-"-'    "■        ■     "   •      '^'      '  (A.  So.;  J.  P.  Pe. 
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IBAK-I-AJAHI  (i.e.  Persian  Irak),  the  name  (now  obsolete)^ 
of  the  important  Persian  province  which  the  Arab  geographers 
called  Jebel  (the  mountainous  region).  It  used  tp  be  the  countiy 
bounded  N/  by  Azerbaijan  and  Gil&n,  £.  by  Samnan  «Dd  tbe- 
central  Persian  desert,  S.  by  Kerman,  Ears   and  Arabistan^ 
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W.  by  Kermanthah.and  Kurdistan.  Its  leDgth,  N.W.-SX.,  was 
about  600  m.  from  the  Ka£IAn  Kuh  on  tbe  Kizil  Uzaio,  the 
frontier  of  Azerbaijan,  to  the  ifrontler  of  Kerman  beyond  Yezd, 
and  its  width,  N.E.-S.W.,  about  300  m. 

IRAN,  the  grei^t  plateau  bet,ween  the  plain  of  the  Tigris  in  th^ 
west  and  tbe  valley  of  the  Indus  in  the  east,  the  Caspian  Sea 
and  the  Turai)ian  desert  in  the  north,  and  the  Peniiin,  Giilf  and 
the  Indian  Ocean  |a  the  south,  surrovuided  on  all  lidea  by  high 
mountain  ranges  with  a  great  salt  desert  in  tie  centre.  The 
modem  oame  Iian,.in  middle-Peisian  Eran  (&  foini.  preferred 
by  many  Gernun  authors)  is  derived  from  the  aacient  Arydna, 
"  the  country  of  tlie  ^yajis,"  i.e.  that  part  of  tbe  Aryans  which 
we  call  Iranians.  ,  Eratosthenes  limited  the  name  of  Ariana  to 
the  south-eastern  pact  of  IraA,  and  excluded  Feraa,  Media  and 
Bactriai  and  therein  he  is  followed  by  Strabo  (ii.  78,  130, 
XV.  720  ff,;  Pofnp.  Mela  i.  3;  Pliny,  Nai.  Hist,  vi.  113,  116,  xit 
33);  Pliny  {Nift.  .Hisl.  vi.  93)  confounds  it  with  A^Ia,  .Ar^ia, 
Pers.  ][{araiva,  i.e.  the  distrirCt  of  Herat;  but  Strabo  himself  aayi 
(xv.  714}  thai  some  extended  tlie  name  to  the  Persians,  Medes, 
Bactrians  and  Sogdians,  as  they  ail  spolce  ^he  same  language 
with  smajl  dialectic  variations  (cf.  737  and  i.  66,  li.  saj). 

For  the  ethiiograpliy  and  history  of  Iran  Bee  Persia,  (Ed.  M.) 
,  IRBITi  a  town, of  Russia,  in  the  government  of  Perm,  no  m. 
l«r.E.  of  EltatennbuTg.  aijd  pn  the  Irbit  river.  Pop.  (1860) 
3408,  (1897)  30,064.  I'  ,v  famous  for  a  great  fair,  held  since 
1043,  which  lasts  from  the  ist  of  February  to  the  ist  of  March 
(O.S.),  and  a.\  whifh  are  sold  (to  an  a,verage  annual  value  of  oyer 
£4,000,000)  cottons,  woollens,  flax  and  hemp,  silks,  leathei, 
metals,  metallic  and  other  manufactured  goo^s,  furs,  hides, 
felt,  raw  wool  and  tea. 

IRBUHD,,JOHN  (1761-1841),  EngUsh  divine, and  dean  of 
Westminster,  was  born  at  Ash^iprtgn,  Devonshire,  .on  th?  Sth  of 
September  i76i,.his  father  being  a  butcher  in  that  town.  For 
4  short  time  he  worked  in  a  shoemaker's  shop.  Subsequ«itly 
he  proceeded  to  Oxford,  and. in  due  course  took  holy  orders. 
Through  the.  interest  of  the  earl  of  Liverpool  he  was  in  iSoa 
^pointed  a  prebendary  of  WestminsUr  Abbey,  in  1815  he  wps 
promoted  to  the  <^anery  of  Westminster,  and  from  1816  to  183$ 
he  was  also  rector  of  Islip,  Oxfordshire.  In  1S23  he  gave  £4000 
for  the  foundation  at  Oxford  of  four  "  Ireland  "  scholarships 
of  the  value  o!  £jq  a  year  each,  "  for  the  promotion  of  classical 
learning  and  taste."  He  also  gave  £500  to  Westminster  school 
for  the  establishment  of  prizes  for  Latin  hexameters.  He  died 
at  Westminster  on  tbe  and  of  September  i842>and  was  buried 
in  the  abbey. 

IRELAND,  JOHN  (183S-  },  American  Roman  Catholic 
prelate,  was  born  at  Bumchurch,  County  Kilkenny,  Ireland,  on 
the  nth  of  September  1838.  In  1849  he  was  taken  to  the  United 
States  by  his  parents,  who  settled  at  St  Paul,  Minnesota  Territory. 
After  being  educated  in  France  for  the  priesthood,  he  returned 
to  the  United  States  in  1861;  he  was  ordained  at  St  Paul  and  in 
the  following  year  he  accompanied  the  5th  Minnesota  Volunteer 
Infantry  south  as  chaplain.  Subsequently  he  became  rector  of 
the  cathedral  at  St  Paul,  and  in  1870-.1871  represented  Bishop 
Thomas  Langdon  Grace  (1S14-1397)  at  the  Vatican  council  at 
Rome.  In  1875  he  was  appointed  bishop  of  Nebraska,  but  at 
the  urgent  request  of  Bishop  Grace  the  appomtment  was  changed 
so  that  he  might  remain  at  St  Paul  asbi^op-coadjutorwith  the 
right  of  succession;  at  the  same  time  he  was  made  titular  bbhop 
of  Maronea-  In  [884  he  succeeded  to  the  bishopric,  and  in  18S8 
he  became  the  firat  archbishop  of  the  see.  His  liberal  views 
gave  bim  a  wide  influence  and  reputation  both  within  and 
without  the  church,  and  he  came  to  be  looked  upon  as  a  leader 
of  the  "  American  "  as  distinguished  from  the  "  Roman  "  pacty 
in  the  dergy.  His  views  were,  however,  opposed  by  several 
leftdtn;:  CpthottcS:  and  several  of  his  sdministratiye  acts, 
nolably  his  plan  for  the  partial  taking  over  of  contnal  of  the 
parochial  schools  by  the  local  authorities  (kno-rni  from  the  town 
fti  whicfc  it  wai  first' attempted,  "the  Faribault  ptan"),  were 
strenuously  attacked.  He  was  ptominently  identified  with  tbe 
planting  of  Catholic  colnmunittes  or  colonies  in  the  Nt>rtVWe3t, 
with  the  eslabfishmcnt  oT the  CMb^c  Unix'ersty  at  Washington, 


and  with  (he'  Catholic  total  abstine 


e  mavfimcnt.     The  degree 


of  LL.D.  wa^  conferred  on  him  by  Yale  Univemty  in  1901. 
published  The  Church  and  Modern  Society  (1896).' 

IBELAHD,  WILLUM  HEHRT  (1777-1835),  forger  of  Shake- 
qtearian  manuscripts,  was  bom  in  London  in  1777.  His  EatheTf 
Samuel  Ireland,  was  an  engraver  and  aatbor,  «aA  -deatef  in  rbre 
books  and  curios.  In  1794  young  Ireland,  whh  his  father, 
visited  Stratford,  where  he  met  John  Jordan,  a  local  poet  who 
had  pubUsbed  a  deal  of  gossipy  matter  about  Shakespeare  and 
had  even  forged  the  will  of  the  poet's  father.  Seeing  his  own 
father's  credulous  interest,  Ireland  concaved  tbe  idea  of  doing 
a  little  forgery  on  his,  own  account.  He  copied,  in  ink  which 
had  all  the  signs.  <^  age^  Shakespeare's  style  and  handwriting, 
and  [»oduced  leases,  contracts  with  actors,  Mtcs,  receipts,  a 
profession  of  faith,  and  eVen  a  love  letter  to  Anne  Hatbaway 
with  an  enck>sed  lock  of  hair,  to  the  delight  of  is, unsuspecting 
father,  and  t^e  deception  of  many  scholars  ,wiui  attested  their 
belief  in  (be  genuineness  of  his  finds.  These  he  acoMinted  for  by 
inventing  aw  ancestor  "William  Hcnryc  LiWaunde,*;  to  whom 
they  had  been  bequeathed  by  Shakespeare  in  gratitude  for  rescue 
from  drowning.  At  last  the  discovery  (rf  a  whole  new  play 
named  Vertigem  was  announced.  Sheridan  'ptschased  it-  for 
Dmfy  Lane  Theatre,  and  an  overflowing  hduse  assCTnWed  on 
the  2nd  of  April  1796  to  sit  in  judgment  Upon  It,' '  'But  aWajff^om' 
the  glamour  of  crabbed  handwriting  and  yellow  pq;'pi^,  the  feeble 
dialogue  and  crude  conceptions  of  the  tragedy  eould  not  stand 
the  test,  and  its  one  ncpresentation  was  greeted  with  shoots  of 
laughter.  Its  fate  jirevented  the  composition  of  a  series  ot' 
historical  plays,  .of,  which  Heitry  II.  had.  already  been  produced', 
by  this  cudacious  forger.  Samuel  Ireland  the  eldet.lud  pubn 
lished  in  179s  the  Misaiianeeui  Papers  and  Legal  Instrnmenlr 
under  ike  Hand  and  Seal  of  WiUiam  Shakespeare;  including, 
the  Tragedy  qf  King  Lear  and  a  tmaU  fragment  Qf  Hamlet  (dated. 
1706).  He  had  the  fullest  belief  in  their  authenticity,  but  tlie> 
hostile  criticism  of  Malone  and  others,  and  the  unsatrsfactorf 
account'  ot  the  source  of  the  papers,  made  him  demand  a  full 
disclosure  from  his  son.  Harassed  by  tbe  success  of  hi^  owq, 
deceit,  which  had  carried  him  far  beyond  fiis  first  intenticnv 
Irehtnd  at  last  confessed  his  fraud,  and' published  (1796)  an 
Atiihentic  Accottnt  of  the  Shakespearian  MSS.,  and  in  r8o5,  a 
more  elaborate  Confession,  entirely  exculpating  his  father  and 
making  a  full  admission.  The  elder  Ireland  felt  the  disgrace 
very  bitterfy,  and  it  probably  hastened  his  death,  which  ocrankd 
in  July  rSoo.  After  the  exposure  Ireland  was  forced  to  abandon 
both  his  home  and  his  profession.  He  wrote  several  novels  of  no 
value,  gradually  sank  into  penury,  and  died  on  th«  17th  oC 
April  1&35. 

The  more  interestinK  publications  on  the  lieland  fmseriss  atrr 
Inquiry  into  Ike  aiMtnltcity  ef  certain  Paptrt.  Sfc..  Mli  itmloii  M 
Shaktsptart,  by  Edmond  Malone  (1796);  the  elci«r  Ireland's  Vmdi 
cation  of  his  Condma  (1796);  An  Aftottigy  for  Ike  fttMeevs  **  tke 
Shaiespeat*  Papers  (1797),  and  a  Supptemental  Apelaey{ty^), 
both  by  Geot^  Chalmers;  and  pamphlets  by  Boaden,  tValdron, 
Wyatt,  Webb  and  Oulton.  Vorligern  was  repofalkhed  in  1833. 
The  elder  Ireland's  correspondence  with  regard  ta  the  fofgcrks  i* 
preserved  in  the  ^itieh  Museum,  with  nrnnerovs  speelmeitB  of  Ms 
son's  talent.  Ireland's  career  supplied  the  subject-matter  of  JameB 
Payn'i  novel  Tke  Talk^Ou  Taam  (1885). 

IRELAND,  an  idand  tying  west  of  Great  Britain,  and  fomiing 
with  it  the  United  Kingdom  of  Great  Britain  and  Itdand.  It 
extends  from  51°  16*  to  55°  ar'  N.,  and  from  5°  a^  to  10°  30^  W. 
It  isendrcledby  tbe  Atlantic  Ocean,  and  on  the  east  is  separated 
from  Great  Britain  by  narrow  shallow  seas,  towards  tbe  north 
by  the  North  Channd,  the  width  of  which  at  tbe  .narrowest  part, 
between  the  Mall  of  Cantire  (Scotland)  and'Torr  Head  is  cmly 
13J  m.;  in  the  centre  by  the  Irish  Sea,  130  m.  in  width,  and  in 
the  south  by  St  George's  Channel,  which  has  a  widtli  of  69  m. 
between  Dublin  and  Holyhead  (Wales)  and  of  47  m.  at  its 
southern  extremity.  Tbe  island  has  the  form  of  an  irr^ular 
rhomboid,  the  largest  diagonal  of  which,  from  Torr  Head  in  the 
nortb.east  to  Mizen  Head  in  the  south-west,  measures  301  m. 
The  greatest  breadth  due  east  and  west  b  174  m., from  Dundrum 
Bay  to  .^nnagh  Head,  county  Mayo;  and  the  avienge  breadth 
is  about  no  m.    The  total  area  b  32.531  sq.  m. 
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Ireland  is  divided  territorially  into  four  pr6vinces  and  thirty- 
two  counties: — (a)  Ulster  (northern  division):  Counties  Antrim, 
Armagh,  Cavan,  Donegal,  Down,  Fernuinagh,  LondMideiry, 
Monaghan,  l^rone.  (6)  Leinster  (eastern  nudlands  and  south- 
east): Counties  Carlow,  Dublin,  Kildare,  Kilkenny,  King's 
County,  Longford,  Louth,  Meath,  Queen's  County,  Westmeath, 
Wexford,  Wicklow,  (c)  Connaughi  (western  midlands] :  Counties 
Galway.Leitriin,  Mayo,  Roscommon,  Sligo.  (i)  Munifer  (south' 
western  division):  Counties  Clare,  Cork,  Kerry,  Limerick, 
"tipperary,  Waterford; 

Fbyfifol  Geography. — Ireland  stands  on  the  edge  of  the 
European  "  continental  sheU."  Ofi  the  peninsula  of  Mullet 
(c6un(y  Mayo)  there  are  lOo  fathoms  of  water  within  as  m.  of 
the  coast  which  overlooks  the  Atlantic;  eastward,  northward  and 
southward,  in  the  narrow  seas,  this  depth  is  never  reached. 
The  average  height  of  the  island  is  about  400  ft.,  but  the  distribu- 
tion of  hei^  is  by  no  means  equal.  The  island  has  no  spind 
range  or  dominating  mountain  mass.  Instead,  a  series  of  small, 
isolated  dusters  of  mountains,  reaching  from  the  coast  to  an 
extremedistAnceofsoiiie'70:m.  inland,  almost  surrounds  a  great 
central  plain  wbicb  seldom  ezceedd  350  ft.  in  elevation.  A 
physical  description  of  Ireland,  therefore,  falls  naturally  under 
three  heads — the  coasts,  the  mountain  rim  and  t,he  central  plain. 

'  Tlie  capital  city  and  port  of  Dublin  lies  a  little  south  of  the  central 
point  of  the  eastern  coast,  at  the  head  of  a  bay- which  markb'a 
^^^  sudden  change  in  the  chastal  fomia^ion.    Southward  from 

^*'^*  its  northern  horn,  the  rocky  headland  o(  Howth.  the  coaat 
IB  generally  aeep,  occasionally  sheer,  and  the  mountains  of  county 
Wicktow  apprtiach  it  cbsely.  Northward  (the  direction  first  to  (>e 
(oBowed)  it  is  low,  sandy  and  fringed  with  shoals,  for  here  Is  one 
point  at  which  the  central  plain  extends  to  the  Coast.  This  con- 
dhion  obtains  ftwni  53°  35'  N.  until  at  54°  N;  the  mountains  close 
downi^gain.  and  the  narrow  inlet  or  fionJ  of '  Catlingford  Lough 
Eeparatcs  ths  abrlipt  heights  of  th«  Carnn|foT<d  and  Moume  Moun- 
tains. Then  (he  lOw  and  sandy  character  is  resumed ;  the  fine  easl- 
tn^d  sweep  of  Dundrum  Bay  is  passed,  the  coast  turns  north  agktn, 
and  a  narrow  Channet  gives  entry  to  the  Idand-studded  lagbon'of 
Strangford  Lough.  Reaching  county  Antrim,  green  wooded  h II la 
plunge  directly  mfb  the  sea:  the  deep  Belfast  Lough  strikes  scnne 
ro  m.  inland,  and  these  conditions  obtain  nearly  to  Fair  Head,  the 
north-eastern  extremity  of  the  island.  Here  the  coast  turns  west- 
ward, chinging  suddenly  to  sheer  cliffs,  where  the  basaltic  formation 
intrudes  ita  atiangd  regular  columns,  most  finely  developed  in-  the 
fintous  Giant's  CauWway. 

■Th&low  Und-BUrroundin^  the  plain-track  of'the'Bann  intervenes 
between  this  h'nd  ^he  beginning  of  a  coastal  formation  which  n 
commonto  the  n/>rth-westem  and  western  coasts.  From  the  oval 
indentation  of  L.ough  Foyle  a  blirff  coest  trends  north-' west  ward  to 
Mslin  Head,  the  «6Mherrimost  promontory  rf  the  island.  Thence 
over  the  whole'TOUlflli*nrd  stretch  to  Mluen'  Head  in  county  Cork 
isfoa'nd  that  physical  appearance  of  a  cliff'boinid  coaet  fretted  with 
deep  fJMd-like  inlets atid  fringed  with  many'isUndB, 'v/bich  through- 
eut  the  world  Is  al^nost  whdlly  Confined' to  Western' seaboards; 
ktouM^alns'impinSe  upon  the'sea'almOst  over  fher  whol«  Itngtfi, 
sometimes,  ds  In  Stieve  League  (c^ntnty  Do'iegiit);  Immediately 
Facing  it  with  huge  cliffs.  £i^t  dominant  inlets  appear,  lj3ugh 
Foyle  is  divided  from  Lough  Swilly  by  the  diamond-slraped  peninsula 
of !  IniBhdwan.  Following  the' COa«  soirthwatd,  Donegal  Bay  is 
diiWded  from  Galway  Bay  by  th«  hammerJike  prokttion  of  county 
Mayo  ahd  Connemara,  the  sqiJare  inlet  of  G)ew  Bay  intervening. 
At  Galway  Bay  the  mountain  barrier  k  broken,  where  the  gl^at 
cendr^  plain-strikes  down' to  the  sea  as  itdbes  on  the.  east  coast  north 
at  Dublin.  After  the  sDem  coast  of  counrty  Cla»  there  follow  the 
dstuary  of  the  great  river  Shannon,  and  then  three  large  Inlets 
striking  deep  rnt6  the  mountains  of  Kerry  and  Cork — DinHe  Bay, 
Kenmare  river  and  Banlry  Bay,  separating  the  prftnas  of  tne  fork- 
Kke  south-western  projection  of  the  island.  Tlie-whoie  61  this  Coast 
is  wild  and  beautiful,  and  may  be  compared  "ivith  the  West  COast  of 
Seotlaad  and  even  that  of  Norway,  though  h  hOB  a  Strong'  indi- 
vidiiality  distinct  from  either;  and  though  for  long  httle  knoWn  to 
travellen,  it  now  possesees  a  number  of  small  watering-plaocs,  and 
is  in  nuiny  parts  aooesiible  by  railway.  The  islands  tbougli  numerous 
are  net  as  in  Scotland  and  Norway  a  dominant  feature  of  the  coast; 
being  generally  small  and  often  mere  clusters  of  reefs.  Exceptions) 
however,  are  Tory  Island  and  North  Aran  off  th«  Donegal  coasti 
Achitl  and  Clare  off  Mayo,  the  South  Arans  guarding  Galway  Bay, 
the  Blasquets  and  Valencia  off  the  Kerry  coaat.  On  many  of  these 
desolate  rocks,  which  could  have  afforded  only  the  barest  sustenance, 
there  are  remains  of  the  dwellings  and  churches  of  eariy  religious 
settlers  who  songht  solitude  here.  The  settlements  on  Inishmurray 
(Sligo).  Aranmore  in  the  South  Arans,  and  Scattery  in  the  Shannon 
estuary,  had  a  fame  as  retreats  of  piety  and  learning  tar  outside 
Irelaild  itself,  and  the  significance  of  a  pilgrimage  to  their  sites  is  not 


yet  wholly  fc*gOtten  among  the  peasantry,  while  the  preservation 
of  their  remains  has  come  to  be  a  natibnal  trust. 

The  south  coast  strikes  a  mean  between  the  east  and  the  wes\. 
It  is  lower  than  the  west  though  still  bold  in  many  places;  the 
inlets  are  narrower  and  less  deep,  but  more  easily  accessible,  as 
appears  from  the  commercial  importance  of  the  harbours  of  Cork 
and  Waterford.  Turning  northward  to  the  east  of  Waterford  round 
Camsore- Point,  the  Ugoon-jlke  harbour  of  Wexford  is  passed,  and 
then  a  sweeping,  almost  unbroken,  line  continues  tX>  f5ub1in  Bay. 
Bnl  this  coast,  though  differing  completely  from  the  Western,  is  not 
lacking  in'  beauty,  for,  like  the  Moiimee  in  county  Down,  the  moun- 
tains^ Wtcklow  rise  close  to  the  sea,  and  Sometimes  directly  from  it. 

Every  mountain  group  in  Ireland  forms- an  individual  mass, 
Ist>lBte<]  by  complex  s]/stems  of  valleys  in  all  directions'.  They 
seldom  exceed  3000'ft.  in  height,  yet  generally  possess  a  „  j-,_I 
certain  dtgnity.  whether  fV-om  their  commanding  position  '^^ 
or  their  bold  outline.  Every  variety  of'  form  is  seen,  from  steep 
flat-topped  table- monntains  as  near  Loughs  F^eagh  and  Erne,  to 

aks  snch  as  those  of  the  Twelve  Pins  of  Bens  of  Connemara. 
ike  the  SCOtti^  Hightands  no  part  (If'tTiem  wSb  capable  bf 
shelrering  a  whole  native  race  in  opposition  tb' (he  advance  <rf 
civllixatloni  though  ^Arty  customs,  tradition  and  (he  common' use  of 
the  Erw  language  yet  survive  in  some  strength  ^  the  "wilder  parb 
of  the  west.  Prom  the  coasts  there  is  almoA  everywhere  eaSyacceib 
to  the  interior  through  the  mountains  by  Valley  roads;  and  though 
the  plaiil  exists  unbroken  oidy  in  the  midlaade,-  its  ramifications 
amoQ^  the  bills  are  always  ea^  to  follow.  Plain-andlCwlandof  &n 
elevation  below  500  ft.  occupy  nearly  fouf-fiftbs  of  the  total  area; 
and  if  the  sea  *ere  to  submerge  these,  foiir  distinct  archipelagos 
would  appear,  a  northern,  eastern;  western  and  South-west^. 
The  prilK^pal  groups,  with 'their  highest 'points,  »re  the  Moumee 
(filieve  Douard,  2796  ft.)  and  the  Wicklow  moUBtfuns  (LuspaqutHa, 
3039)  on  the  east:  the  Sperrins  (Sawd.  2240)- im  th^  north;  the 
Derryi>eagh  group  in  the  north-west  (Erheal,  2ife$);  the  many 
gr6upa  or  short  ranges  of  Sligo,  Mayo  and  Galway'  (reaching  I695  ft. 
ih  dK  Twelve  Pins  of  Connentaia);  in  Ihei  ■oWth'.WeBt  those  ef 
K«rry  and  Cork^  ,where  ia  Careantudhitt  (»r' Cajmtmli  (sdjd)  tke 
famous  Macei,lli(;u(ldy  Reeks  which  beautify  ti^fenvironsofKilferney 
include  the  nijihtst  point  in.  the  island;  and  north-east  from  these, 
the  Galtecs  of  Tipperary  (3018)  and  Sliei-d  Bloom,  -the  firtkcit 
inland  otftlie  ioUMSitant  groups.  NearerUhe  South  coast  are  the 
KnopJ(me^ldowffi(26'»)andComme««h.Mouaa*iins(a47o).«f  comity 
Waterford.,  ,     , 

It  wiil  he  reali/ed  from  the  foregoiiig  description  that  it  ia  im- 
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and,  but  the 
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alternating 
hd  (with  its 
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finner  and  less  damp,  octiur  oh  The  mountains. '  TnB  torin^r  supply 
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harmful  irtiasma  exhales  from  thi^  Irish  bogs. 


tineOy  d>VH<us  the  uorthc 
southern.    The  plain  is  cl 

whitH  a;e  [he  best  known 
centre  df  Irelknd  is  not  n 

pteiri'are  [h*ersectS9  byi 
ceiitri!  pfem  cdnsists  of 
with  the  brown  W  the  bog 
(iff«haota):one  of  the  moi 
eastern  rftkitarids. '  But  t 
They  may  be  divided  iijln 


rtioW  of '  the  peal,  ahd  sonW  of  the' trc^-triinlts  dug,  out 
have-'been '1bu«d  so  fleWble  from  inwnersioii  that  tn^  rtiight  Ke 
twisted  Into  ropes.'   Owing  to  the  quantity  of  tannin  they  cSntaid, 


'  The'ce'ntral  plalti  and  its  offshoots' kre  dr;aintd',by  rivers  loidl 
the' cdasts,  but  chiefly  tasrward  and '-wcslward, 'and  die''Wat^ 
gawi-ngs  in  itiJ  midst  are  sometirais  impOS^ble  to  define^  '  ^^"J 
The'  main  rivers,  however,  have  generally  S  mountain  .  **'*'* 
sourde,  and- according  as  they  are  fed  frOm  bogs  or  springs  may  b^ 
differerttiated  as'  black  and  bright  streams.  '  irt  tHis  connexion  tW5 
frequent  use  of  fhe  name  Blackwater  is  noticeable.'  The  principal 
rivers  ar^-JfrOM- the  Wicklow  MonrrtainS,  the  Slaney,  flowing  S.  to 
"  — ■''■  a  tortiious  coursr 
I  the  c«ntral  plaii 
>untains  of  county 

..  .  ,     .  .„  ,  -  ._  — _  Jann,  draining  th6 

great  Lough  Neagh  to  the  northern  sea;  the  Foyle,  a  coUectioii  of 
Btr^ms  from  the  mburttains  of  Tyrone  artd  Donegal,  flowing  north 
t©  LoU|[h  Toyle.  On  the  west  the  rivers  are  generally  short  and 
torrential,  tJccepting  the  Erne,  which  drains  the  two  beautiful 
lougha  of  that  name  in  counti^  Fermanagh,  and  the  Shannon,  the 
chief  river  6(  Irelarid,  which,  rising  in  a  mountain  spring  in  count^ 
Cavan,  follows  a  boW-shaped  course  to'the. south  and  south-west, 
and  draws  off  the-major  part  of  the  watersof  the  plain  by  tributaries 
from  the  east.  In  the  south,  the  Lee  and  the  Blackwater  intersect 
the  moumiBins  of  I^erry  and  Cork  flowing  egst,  and  turn  abruptly 
Into  estuaries  opening  south.  1-astly.  rising  iri  the  Slieve  Bloom 
or  neighbouring  mountains,  the  Suir.  Nore  and  farrow  folio* 
widely  divergent  courses  to  the  South  to  Uhite  in  Waterford 
harbbur. 
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The  lakes  (called  lough*— pronouHced  lodu)  of  Ireland  are  in- 
numerable, and  (apart  frcnn  tbeir  formatioa)  are  almost  all  contained 
in  twtj  gr«at  regions.  ([)  The  central  plain  by  its  nature 
'■"•*'  abounds  in  louglla^-darki  peat-atained  pools  with  low 
shores.  The  priacipa^  of  these  Ue  in  county  Weatmeath,  each  as 
LoughB  Eonel,  Qwel  and  Dwravaraih,  faroed  for  their  trout-fiahins 
an  the  May-fly  Maaom.  (a)  The  Shannon,  itself  forming;  several 
large  loughs,  as  Allen,  Ree.aad  Derg;  and  the  Krne,  whose  course 
lies  alm^  wholly  tluough  lot^ths — Gowna,  Ouahter  and  the 
I.ouEfa3  Erne,  irr^ulajc  of  outline  and  studded  with  islands— separate 
this  region  from  the^incipal  Lake-reaion  of  Ireland, '  coiacideat 
with  the  province  of  CtHmaught.  In  the  north  lie  Laughs  Melvin, 
cltMc  above  Dooegal  Bay,  and  Gill  near  Sliao,  Lough  Gara,  draining 
to  the  Shannon,  an4  Lough  Conn  near  Bauioa  (county  Mayo),  and 
in  the  south,  the  great  expanses  of  Loughs  Mask  and  Conib.  joined 
by  a  stttrterranean  channeu.  To  the  west  of  theBelaat,  the  osouotaina 
«f  Connemara  and,  to  a  more  cQarked  degree,  the  natcDW  plain  oE 
.b(^-land  between  tbem  and  Gaiway  Elay,  are  sown  with  small  lakes, 
nearly  every,  hollow  oiC  this  wild  district  being  filled  with  water. 
Apart  from  these  two  regions  the  loughs  of  Ireland  are  few  but 
noteworthy.  In. the  aoutJUwest  the  lakes  of  KUIafoeyare  widelv 
iamed  lor  their  exquisite  spe^c  setting;  in  the  noith-east  LoUgli 
.Neagh  ha&.no  such  claim,  but  is  the  laigest  lake  in  the  British  Isles, 
while  in  the  s^utji-east  t^vpre  are  small  loughs  in .  some  of  the 
^picturesque  jglens  of  cpupty  Wickiow, 

'  CHmUe. — Th&  dimate  of  Iidand  is  more  equable  than  that 
■of  Great  Britain"  aS  regards  both  temperature  and  rainfall. 
No  district  in  Ireland  has  a  rainfall  so  heavy  as  that  of  large 
portions  of  the  Highlands  of  Scotland,  or  so  light  as  that  of  several 
large  districts  in  the  test  of  Great  Britain.  In  Januaiy  the  mean 
tempnUuAt  scarcely  falls  below  40°  F.  in  any  pait  of  Ireland, 
irbereas  over  the  larger  part  of  the  eastern  slope  of  Great  Britain 
it  is  some  3°  lower;  and  in  July  the  estremes  ia  Ireland  are 
Sg'  in  the  north  and  62°  in  Kilkenny.  The  range  from  north 
t»  south  of  Great  Britain  in  the  same  month  is  some  id",  hut 
the  greater  extent  of  latitude  accoimts  only  for  a  part  of  this 
difierence,  which  is,  mainly  occasioned  by  the  physical  configura- 
tion of  the  surface  of  Ireland  in  its  rdations  to  the  [wevailing 
most  W.S.W.  winds.  Ireliuid  presents  to  dteae  winds  no 
unbroken  mountain  ridge  running  north  and  south,  which  would 
result  in  two  climates  as  distinct  as  those  of  the  east  and  west 
of  Rosis-shire;  but  it  presents  instead  only  a  series  of  isolated 
groups,  with  the  result  that  it  is  only  a  few  limited  districts  whidi 
enjoy  climates  approaching  in  dryness  the  climates  of  the  whole 
of  the  eastern  side  of  Great  Britain.  (O.  J,  R.  H.) 

Gt<rlofy.—lte]a.Dd,  rising  from  shallow  seas  on  the  mar^n  of  the 
submarine  plateau  of  western  Europe,  records  in  its  structure  the 
successive  changes  that  the  condnent  itself  has  undergone.  The 
first  broad  view  of  the  country  shows  us  a  basin~shaped  island 
consistine  of  a  central  limestone  plain  surrounded  by  mountaine; 
but  the  diverse  modes  of  origin  of  these  mountains,  and  the  differ- 
ences in  their  trend,  suggest  at  once  that  thev  represent  successive 
epochs  of  disturbance.  The  north-west  highlands  of  Donegal  and 
tne  Ox  Mountains,  with  their  axes  of  folding  running  north-east  and 

Kuth-west,  invite  comparison  with  the  great  chain  of  Leinster, 
It  also  with  the  Grampians  and  the  backbone  of;  Scandinavia, 
The  ranges  from  Kerry  to  Waterford,  on  the  other  hand,  truncated 
by  the  sea  at  ^ther  end,  are  clearly  parts  of  an  east  and  west  system, 
^e  contiouation  of  which  may  be  looked  for  in  South  Wales  and 
Belgium.  The  hills  .of  tte, north-east  are  tnainly  the  crests  of  lava- 
plateaux,  which  carry  the  miiid  tpwarda  Skye  and  the  volcanic 
pfOvlAce  of  the  Faeroe  Islands.    The  two  most  importiuit  points  of 

gatrast  between  the  geology  of  Ireland  and  that  of  Enguind  are, 
itly,  the  great  exposure  of  Carboniferous  rocks  in  Ireland, 
Mesozaic  strata  being  almost  absent;  and,  secondly,  the  presence 
o(  volcanic  rocks  in  place  of  the  marine  Eocene  of  England, 

The  fact  that  no  Cambrian  strata  have  beeii  established  by 
palaeoptological  evidence  in  the  west  of  Ireland  has  made  It  equally 
difhcult  to  establish  any  pre-Cambrian  systeni.  The  great  differeoce 
iii  character,  however,,  between  the  Silurian  strata  atPomeroy  ia 
county  Tyrone  and  the  adjacent  metamorphic  series  makes  it  highly 
probable  that  the  lattpr  masses  are  truly  Archean.  They  form  an 
interesting  and  bleak .  moorland  lietween  Cookstown  and  Qmagb, 
extending  north-eastward  into  SUeve  Gallion  in  county  London- 
derry, and  consist  fundamentally  of  mica-schist,  and  gatiss,  affected 
by  earth- pressures,  and  invaded  by  granite  near  l-ough  Fee.  The 
axis  along  which  they  have  been  elevated  runs  north-east  and 
south-west,  and  on  either  flank  a  series  of  "  gree(i  itxjfcs  "  appears, 
consisting  of  altered  araygdaloidai  andesitic  lavas,  ^tru»ve  dolerites, 
coarse  i^bbroa  and  diorites^  and  at  Beaeh-b^  and  Crq^gan  in 
central  Tyrone  ancient  rhyohtlc  tuffs.  Red  and  grey  cherts,  which 
have  not  so  far-yielded  undoubted  organic  remains,  occur  in  this 
series,  and  it  has  in  consaquence  been  com{Hred  with  fhe  Areuig 
The  granite   invades  this   '.'green-" 

__       __J       _!._...  .  .J      j(jglf     pp^ 


,  basic  rocks  prove 
very  doubtful,  the 
t.  and  appears  to  be 


Devonian.     Even  if  the  volcanic,  and  i 
to  be  Ordovician   (Lower  Silurian),   which   i 
metamorphic  series  of  the  core  is  clearly  distir 
''  fundamental  "  bo  far  as  Ireland  is  concerned. 

The  other  metamorphic  areas  of  the  north  present  evui  greater 
di^culties,  owiQg  to  the  absence  of  any  overlying  strata  older  than 
the  Old  Red  Sandstone.  Their  rocks  have  been  variously  held  to 
be  Archean,  Cambrian  and  Silurian,  and  their  general  trend  has 
undoubtedly  been  determined  by  post -Silurian  earth-movements. 
Hence  it  is  usdCul  to  speak  of  them  merely  as  "'Dabadian,''  a  con- 
venient term  invented  oy  Sir  A.  Geikie  for  the  metamor;phic  series 
of  the  old  kingdom  of  Dalriada.  They  come  out  as  mica-schists 
under  the  Carboniferous  sandstones  of  northern  Antrim,  and  dis- 
appear southward  under  the  basaltic  plateaax.-  The  redgoeisses 
near  Torr  Head  pmbalily  represent  mttrufwe  greaite;  sii^  thib 
small  north-eastern  exposure  is  representative  of  the  Dahlias  series 
which  covers  so  wide  a  field  from  central  Londonderry  to  the  coast 
of  Donegal.  The  oldest  rocks  in  this  large  area  are  a  stratified  series 
of  mica-schists,  lifnestones  and  qttartrites,  with  numerous  intniMve 
sheets  of  diorite,  the  whole  having  beenmeliamDrplMBed  bypi«>mre, 
with  frequent  ov^rfoldine.  Extensive  aubsequcnt  netsfforphiso) 
has  been  produced  by  the  invasion  of  great,  masses  of  granite. 
Similar  rocks  come  up  along  the  Ox  Mountain  axis,  and  occupy  the 
wild  west  of  Mayo  and  Gonnetnara.  The  quamites  here  idrm  bare 
whicc  cones  and  ridges,  notably  in  Errlgal  and  Agbia  Mc  in  «DUftty 
Ponegal,  and  in  the  group  of  the  Twelve  Bepaiin  County  .'Gat  wny. 
,  Following  on  these  rocks  of  unknown  but  obviou4y  high  an- 
tiquity, we  find  fossilifcrous  Ordovician  (Lower  Silurian)  strata  near 
(Ciliary  harbour  on  the  west,  graduating  upwards  into  a  complete 
Gotkuidian  (Upper  Silurian)  system.  Maasive  coo^k>inerates  oQCur 
in  these  series,  which  are  unconformable  on  the  Dalradlan  nx^  of 
Connemara.  In  the  Wenlock  beds  of  the  west  of  the  Dii^le  pro- 
montory there  are  contemporaneous  tuffs  and  lavea.  Here  the 
Ludlow  strata  are  followed  by  a  thick  aeries  of  barren  bed*  (the 
Dingle  Beds),  which  have  been  variously  claimed  as  Upper  Silurian 
and  Lower  Devonian.  No  certain  repreaeotative  <d  the  Dinigje 
Beds  has  been  traced  elsewhere  throughout  the  south  of  Ireland, 
where  the  Old  Red  Sandstone  succeeds  the  uptilted  Silurian  strata 
with  striking  unconformity.  The  Silurian  rocks  were  indeed  greatly 
folded  before  the  Old  Red  Sandstone  was  laid  doWn,  the  eeneial 
trend  of  the  folds  being  from  south-west  to  north-eaet.  The  best 
eKample  of  these  folds  is  the  axis  of  Leinster,  its  core  being  occu|Med 
by  granite  which  is  now  exposed  continuously  for  70  m.,  forming 
a  moorland  from  Dublin  to  New  Ross.  On  either  Hank  the  Silurian 
shales,  slates  and  sandstones,  which  are  very  rarely  fossUiferous, 
rise  with  steep  dips.  They  are  often  contorted,  and  near  the  contact 
with  the  granite  pass  into  mica-schists  and  quartzites.  The  foothills 
and  lowlands  throughout  southern  Wickiow  and  almost  the  whole 
of  Wexford,  and  the  corresponding  country  of.  western  Wickiow 
and  eastern  Kildare,  are  thus  formed  of  ^urian  beds,  in  which 
numerous  contemporantsous  and  also  intrusive  inieous  rocks  are 
intercalated,  striking  like  the  chain  N.E.  and  S.W.  In  aoutb- 
eastern  Wexford,  in  northern  Wickiow  (from  Afford  to  Bray), 
and  in  the  promontory  of  Howth  on  Dublin  Bay,  an  apparently 
earlier  series  of  green  and  red  slates  and  quartates  forms  an  im- 
portant feature,  The  quarcrites,  like  those  of  the  DalradiaB  series, 
weather  out  in  cones,  such  as  the  two  Sugarloevea  south  at  Bray, 
or  in  knob-set  ridges,  such  as  the  crest  of  Howth  or  Ouriick  Mt. 
in  county  Wickiow.  The  radial  or  fan-shaped  markings  known  as 
Otdhomia  were  first  detected  in  this  series,  but  are  now  kttowa 
from  Cambrian  beds  in  other  cauntries;  in  default  of  other  satis- 
factory fossils,  the  series  01  Bray  and  Howth  hea  loog  been  hdd 
to  be  Cambrian. 

All  across  Ireland,  from  the  B^lyhoura  Hills.oo  the  Cork  border 
to  the  southern  shore  (rf  Bdlast  Cough,  slaty  and  sandy  SiluriaA 
beds  appear  in  the  axes  of  the  anticlinal  foUa.  Mimmndcd  by  OU 
Red  Sandstone  scarps  or  Carboniferous  UmMtone  lowlands.  Theso 
Silurian  areas  give  rise  to  hununot^,  rMJoiti,  where  omatl  bills 
abound,  without  much  relation  to  the  trend  of  the  «xis  of  devatloB. 
The  most  important  area  appears  north  of  the  town  of  Longford,  and 
exttsids  thence  to  the  coast  of  Down.  In  ^ieVc  Glah  it.ieackcs  a 
height  of  I0S7  ft.  above  the  sea.  Granite  is  etposed  along  its  axis 
from  near  Newry  to  SUeve  CtDob,  and  again  appears  at  Groosdooey 
in  county  Cavan.  These  occurrences  of  gianite,  with  that  of 
Leinster,  in  connexion  with  the  folding  of  the  Sibrian  'BtraVa.  insfce 
it  highly  probable-that  many  of  the  granites  of  the  Dabadiao  apMs, 
which  have  a  similar. trend  and  which  have  tnvtfdod  the  sddMs  bo 
intimately  as  to  form  with  them  a  composite:  gneus,  datf  also  from 
a  post-Silurian  epoch  of  earth-movemeat.  Certain  western  and 
northern  granites  are  however  okler,  since  graiuta  boulders  occur 
in  Silurian  congkmiarates  derived  from  the  Cwtadiail  complex. 

This  group  of  N-E.  and  S.VV.  ridge*  and  bHlowa,  so  conspicuous 
in  the  present  eonfonnation  of  Don^l,  Sligo/ajadMa-zo,  in  the 
axis  of-  Newry,  and  in  the  yet  bolder  Lonster  Ghain^  was  impressed 
upon  the  Irish  region  at  the  close  of  Silurian  tinxs.  Bad  is  cleariy 
a  part  of  the  "  Caledonian  "  avKtem  of  folds,  which  gave  to  Eurapa 
the  guiding  lines  of  the  Scottish  Hishlands  and  of  Scandinavia. 

On  the  land-surface  thus  formed  the  Devonian  lakes  gathered, 
while  the  rivers  poured  into  tbem  eaormous  depOiita  <i,  sand  and 
conglomerate.    A  large  exposure  of  this  Old  Red  Sandstone  stretches 
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from  EnriisUlten  tothe  Sflmlan  beds  «f  Pometo^,  and  sonW'Oon- 
temporaneouB  KBdcettes  are  includad,'  remiodiaK  m  of  the  voloanic 
activity  M  dte  same  epoch  in  Scotland.  The  numerouG  "  MMone " 
dikes,  often  tampropfiyric,  occurring  in  the  north  and  west  o( 
lieUnd,  'are  prctbably  also  of  Devonian  age.  The  congtomeratea 
appearBtintnrvali  through  the  limestone  covering  of  central  Ireland, 
and  ttBually  iweather  Out  ss  conKpicuotn  scarps  or  "  hog'i-lueks." 
The  SUeve  Bloom  Mountains  are  thus  formed  of  a  dome  of  OM 
Red  Sandstone  folded  on  a  core  of  unconformable  Silurian  strata; 
while  in  several  omcr  the  ctomee  are  worn  throt^i  leaving  rings  of 
Old  Red  Sandstone  hills,  scarping  inwards  towards  broad  exposures 
of  Klurian  eUaies^  The  Old  Red  Sandetone  iit  most  fully  knfiniteet 
in  thecDcliy  orhcatber-cladridEea  that  run  from  the:  weat  of,  Kerry 


mootory  the  conglomerates  of  this  period  rest  with  striking  uncon- 
formity on  the  Dingle  Beds  and  Upper  Siliirian  series.  Here  there 
mdy  lie  a  local  break  between  Lower  and  Upper  Devonian  etrata. 
The  tugbetc  beds  of  Old  Red  Sandstone  type  pass  up  conformably 
in  the  south  of  Ireland  into  the  Lower  Carboniferous,  through  the 
''  Yellow  Sandstone  Series  "  and  the  "  Coomhola  Grits  "  above  it. 
The  Yellow  Sandstone  contains  Afchanodon,  the  oldest  known 
fresh-water  mollUK,  and  [^nt-remains;  the  Coomhola  Grits  are 
marine,  and  are  sometimea  regarded  as  Carboniferous,  sometimes  as 
uppermost  Devonian. 

In  the  south,  the  Carboniferous  depouts  open  with  the  Carboni- 
ferous Slate,  in  the  base  of  which  the  Coomhola  Grits  occur.  Its 
lower  part  represents  the  Lower  Carboniferous  Shales  and  Sand- 
stones of  the  central  and  northern  axeas,  while  its  upper  part  corre- 
sponds with  a  portion  of  the  CarboniferouB  Limestone.  Thle  Carboni- 
ferous Limestone,  laid  down  in  a  sea  which  covered  nearly  the  whole 
Irish  area,  appears  in  the  synclinal  folds  at  Cork  city  and  Kenmare, 
and  is  the  prevalent  rock  from  the  north  side  of  the  Knockmealdown 
Mountains  to  Ennisldllen  and  Donegal  Bay.  On  the  east  it  spreads  to 
Drogheda  and  Dublin,  and  on  the  west  to  the  heart  of  Mayo  and  of 
Clare.  Loughs  Mask  and  Corrib  are  thus  bounded  on  the  west  by 
rugged  Silunan  and  Dalradian  highlands,  and  on  the  east  appear  as 
mere  water-filled  hollows  in  the  great  limestotie  plain. 


Thei  Low«c  C««lio«Sferoas  Sahdatones  are  conspicums  in  the 
regnnfrotn.Milltbwil  Aear  Eitv^r.Baiyia'HWdieitl  [>one|^  ta,Bally> 
castle  in  county  Antrim.  In  tbe  Jattec  ptecc  they  conlain  workable 
cioal>aeanu.  The  Cajbontfercms  LimeatDne  often  contains  black 
filnt  (chert),  and  atsoaie  horiioos  oon^Owrates  occur,  thG' pebbles 
being  derived  fnora  the  uncoafarnutUe  ridges  of  the  "  Cakdoa^n  " 
tand.  A-bldckand  c<ten  ^tak^  typt  called  "  calp  "  contanm  ntuctt 
ctaydeHvedi  ftoai  the  same  land -surface.  While  the  lioiestone  haa 
been  mainly  worn  down  io  a  lowUnd,'it  forms  fine  scatps  at>d  table- 
lands in  county  Sligo  and  other  western  regions.  Subterranean 
rivers  and  water-worn:  caves  TpnoKide'  k  special  type  of  scenery 
below  the  Buifoce.  ContemporaBeons  vokanic  e«faon  ia  recoided 
by  tuffs  and  tafas  south-east  of  Liwierick  and  north  of  PhilipsCown. 
The  beds- above  ttie  Ifanestoiio  ai^  shales  and  sandstoaes,  sometimes 
reaching  the  tnie  Coal-Meaaurea,  but  rarely  younger  than'the  English 
MiUstcneGrit.  They  «ie  well  seen  in  the  b^ ground  ^wutLoifgh 
Allea; 'wbet«  the  StemnoQ  rises  OA  then, Tdund'tlte' Caatleoomcr  and 
Killenau)»  coalfields,  and  in  rf  bitMd  aica  fnm  the  north-  of  Clate 
toKiltarDev.  Soitae coals occwinthftMillataneGtitbonsaM.  The 
l^iper  Coal-Meoearea,  as  arule,  have  been  lost  by  denudatioB,  much 
ol  which  occurred  befoie  Triasstc  tirnds.  South  of  the. line  between 
Gehsay  and' DabliB  the  coal  is'anthiacitiG,  while  Borth  of 'this  line  it 
isliituminDua.  The  nortliem  coalfidds  are  tbe  L.  Cakbcmif erous  oiie 
at  SallycBatlerlihetigh'Out&iFsaf  MUttoneGritiand  Coai-Mtasutea 
round  Lougb  AUan,' and  the 'Duogninoii  and  Cattlisland  .field  la 
comuy  Tyn>aej  The  taet  nAmed  ib  ia<  port  oonoealcd  by  Triassic 
strata.  The  only  important  ooeurieaccs  of  coal  in  the  aouth  are  in 
easiera  Tlppeivty,  near  KtUenanle,  and  in  the'  Leinster  coalfield 
(counties  KiUoenay  aod  Carlow  and  Queen's  CAnnty),  wfaer«  there 
is  a  high  ayacUnal  ficM,  tnclmlinK  Lower  and  Middle  Coal-Ueasures, 
and  reaemDiiBg  in  Btnivhav  the  Forest  of  Dean  ai-ea  in  England. 

The  '  "  Hereynian"  earth-viovdmems,  wMcb  so  prafoundiy 
aSccted  Tionii<west  and  nortb-centtal  Euroipe  *t  the  close  of  Carbom- 
.  femms  times,  saveriae  to  a  series  of  east  and  west  Uda  In  the  Irish 
leftimi.  TbelJpper  Carbonifenona  beds  were  tbna  lifted  within  easy 
rwcfa  of  denudi^  forces,  whOe  the  Old  Red  Sandstooie,  and  the  under" 
lying  "  Caledonian  "  land-surface,  were  brooghc  up  from  below  in  the 
cores  of  domes  and  anticlines.  In  the  south,  even  the  Carboniferou*. 
Limestone  has  been  so  far  renuwed  that  it  is  found  only  in'  the  ioort- 
of  the  synclinals.  The  effect  of  the  atrticture  of  these  folds  on  the 
course*  of  [i-vers  in  the  aouth  of  Ireland  is  discuased  in  the  paiagra|di» 
dealing  with  the  geology  of  county  Cork.  The  present  central 
plain  Itself  may  be  regarded  as  a  -vast  shallow  synclinal,  includinga 
mnltitnde  of  smaller  folds.  The  earth- wrinkles  of  this  c^toch  were 
turned  into  a  north-eaetraly  direction  by  the  pre-existing  Lciafter 
Chain,  and  the  trend  of  the  anticlinal  from  Limerick  to  the  ^ieVe 
BloomMountains,and  that  of  the  synch  nal  of  MiHstone  Grit  and  Coal- 
Measures  from  Casbel  thro^h  the  Leinster  coalfield,  bear  witness 
to  the  resistance  of  this  granite  mass.  The  Triassic  beds  rest  on  the 
various  Carboniferous  series  in  tumi  indicating,  as  in  England,  the 
anurant  of  denudation  thai;  followed  on  the  -uplift  of  the  Hertrynian 
land.  Little -encouragement  can  therefore  be  given  in  Ireland  to  the 
popular  briieC'ia-vasC'hiddencodlfields.  .  . 

'The  Pennian  sea  hasMt  traces  at  Hotywood  on  Belfast  Lou^  ami 
near  Stewartstown  in  connty  Tyrone.  Certain  conglomeiatic  bed* 
on  which  Annaili'ia  built  are  also  bciieved'.to<be  of  Pebnian  age 
The  Ttiassic  sandstones  and  marls,  with' marine  Rhaetic  bfidsabow^ 
are  preserved  munly  pound  the  basaltic  platenua  of  the  north-east, 
and  extend  for  some  distance  into  counW  Down.  An  elongated 
outlier  south  of  Carrickmscrose  indicates  their  fqrrner  ptescnce  over 
a  much  wider  area.  Rock-salt  occur*  in  these  beds  north  of  C^xrick- 
fergn?,  c    -..  ■•     ■■     ;- -w-- 

The  Jurasdc  system  is  represented  in  Ireland  by  the-Lower  Uas 
atone,  and  it  is  probable  that  no  marine  beds  higher  than  the  Uppfer 
Lias  were  deposited  during  this  period: '  From  Perinian  times  on- 
ward, in  fact,  the  Irish  area  lay  on  the  western  marpn  of  the  aees 
that  played  so  large  a  pan  in  determining  the  gerdogv  (rf  Europe. 
The  Lower  Lias  appears  at  intervals  under  the  scBrp  of  the  basauip 
plateaus,  and  contnbutes,  as  in  Dorsetshite  and  Devonshire,  to  the 
formation  of  landslips  along  the  coast.  The  alteration  of  the  foesib- 
iferous  Lias  by  dolerite  at  Portnish  Into  a  fMnty  rock  that  looked 
like  basalt  setved  at  one  time  as  a  prop  for  the"  Neptonist  "  thitty 
of  the  origin  of  igneous  rocks.  Denudation,  consequent  on  the 
renewed  uplift  of  the  country,  affected  the  Jurassic  beds  until  the 
middleof  Cretaceous  times.  The  sea  then  retnmed,  in  the  north-east 
at  any  rate,  and  the  first  Cfetaceons  dcporits  i«dk»te  the  nearness  of 
a  shore-line.  Dark  "  green-sands,"  vary  >ieh  in  glauconitc,  aie 
followed  by  yellow  sandstones  with  some  flint.  These  two  stages 
represent  the  Upper  Greensand,  or  the  mndy  type  of  the  English 
Gault.  Further  sands  represent  the  Cenomanian.  The  Turonian 
is  also  sandy,  but  in  meet  areas  was  not  deposited,  or  has  been  denuded 
away  dtrrfng  a  local  uplift  that  preceded  Senonian  times.  The 
Senonian  limestone  itself,  which  rests  in  the  extreme  north  on  Trias 
or  even  on  the  schiEts,  is  often  conglomeratic  and  glaoconltic  at  the 
base,  the  pebbles  being  worn  from  the  old  metamorphic  series.. 
The  term  "  Hibernian  Greensand  "  was  used  by  Tate  for  all  the  beds 
below  the  Senonian;  the  quarrymen  know  the  conglomeratic 
Senonian  as  "Mulatto-stone."  The  Senonian  chalk,  or  "White 
Limestone,"  is  hard,  with  numerous  bands  of  Hint,  and  suffered  from 
denudation  in  early  Eocene  times.    Pnibably  its  original  thickness 
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ims  not  mom  than  150  ft.,  while  nov  aaly  taetOt  4(>"tci  100  ft. 
renuin.  This  cfaallc  appears  to  underiie  nearly  the  whole  basaitic 
^teaus,  appsarinE  as  a  fringe  round  th«ni.  and  also  in  an  ialitr  at 
Templepatrick.  The  western  lEihit-  was  probably  found  in  the  edee 
of  the  old  continental  land  in  Donegal  Chalk  flints  occur  freAitemly 
n  the  surface^deposits  of  the  south  at  Ireland,  asKx^ted  with  coclu 


browht  from  the  nioth  during- the  glacial  epocEi.and.piobablvaUo  of 
BortMm  origin-  It  ia  just  possible,  however,  that  btre  and  there  the 
Cretaceous  sea  that  spr^kd  over  Devonsbfa-e  may. have  penetrated 
the  Iri^  area. 

Aftv  the  Irish  Chalk  had  been  worn  into  nllin^  dooins;  on  which 
fliat>«ravele  gathered,  tlie  great  epoch  of  volcanic  activity  opened, 
which  was  deMined  to  cfaange.thc  character  of  the  whole  ncHtbrweBt 
Earopcan  area.  Theciicic^tinie  had  arrived  wtientbe.Ma  was  to 
be  diiTen  awsy  eastward,  while  the  inunenM  ridges  dui 
"Alpine"  movements. were  about  to. emei^c  as  the  baeki 
new  contineittal  lands.  .  Fissure  after  fisaure,  running  with  fcnnrk- 
able  coustatiOT  N.W.and  S.E1,  bmtce  tlu'ough  the  r<^;ion  now  occupied 
by  the  Britisa  ides,  and  bafelt  was  pressed  up  along  these  cracks, 
fomims  tboOtands  of  ditcbs;  from  tht  coast  of  Down  to  the  DaJradian 
ridges  of  Donegal  Oneof  tbeoeon  the  north  ade  of  LougltErne 
is  19  ID.  long.  TtKintiic  deip-seiatsd  type  of  tbeae  loCks  is  seen  in 
the  olivine-^bbrd  iiiass:of'C^rlin^;ford  Mountain;  but  moet.of  the 
ionaous  ce^iv  becaise  CBvcrad  With  aheeta  of  baaaJtix^  lava,  wUch 
fuldd  up  the  htUlawslofithe-dowBSiitiaked  the  gtavdAinto  a  laytc  of 
eedffints,  and  builtinp,  pile. upon  pile,  the  givat  i^ateaua  of  the  north. 
There  wa>  htllfe  arploaivfc  action,  and  fow  of  the:  volcanic  vents'  can 
now  be  traced.'  After  a  time,. a  qluiet  interval  allowed  of  the  ionna- 
tiori  of  lakes,  in  iwiiich  red.  iron-ores  werd  laid  dow>>  The  plant- 
reiDuns  aslooiatcd  with,  these  beds. form  tlie  oWy  clue  to  the  post- 
Cretaceous  period  in  which  Uie  volcanic  cpoch'opened,  and  they  have 
been  placed  by  Mr  Stsrkle  Gardner  in  lecoit  years  as  jeaily  &x:ene. 
During  this  time  o£  comparative  oest,  rb3rolite9i  were  extruded  locally 
incAunlr  Antrim ;  and  thereii  very  strong  oridenoe  that  the  granite 
ofcheJlfourrieMoinitaine^ardiliat'whichcucstheCarliiigCaihlgabbca, 
were  added  *t  tkeisdme  time  to  the' crust.  Thebaslt  ag*in>Uoke 
odt.thHtaghdikdsthaiDBtcVen  the  Mourne  granite,  and  aomeof  the 
best-Icnawa  cblumnac  masao  of  lava  overlie 
the  xed  depwuts  o(  ironH)re  and  mark  this 
second  basaltic  epoch.  The  volcanic  plateaus  >- 
clearly  at  o)ile  time  exteiKkd  far  west  and  i 
south  of '  their  present  lihiits,  and  the  denu- 
dation of  the  lava-fiows  has  allowed  a  large 
area  of  Mesoiuic  strata  also  to  disappear. 

Vdcanic  activity  may  have  extended  into 
Miocene  times;  but'  the  only  fossiliferom 
relics  oi  Cainoaoic  oeiioda  later  than  the 
Eocene  are  the  pole  t^ys  and  BiUciiied 
lignites  on  the  south  shore  of  Loush  <Neagh, 
and  the  shrfly  gra-vels  of  pie-^cial  age  in  county  Weoiford. 
Both'  these  deposits  may  be  Pliocene.  Probably  before  tfais  pcrtod 
the  movEmeata  of  subsidence  had  set  in  which  faulted'  the  Dasalt 
plateaus,  lowered  them  to  form  the  basin  of  Lou^  Neigh,  and 
Dcolu  up  the  continuity  <tf  the  volcanic  land  of  the  North  Atlantic 
area.  Jul  the  Atlantic. spread  into  the  valleys.on,  the  west  of  Ireland, 
farming  the  welUknown  marine  inlets,  Euifope  grew,  uttder  the 
influence  of  the  "  Alpine  "  movements,  upon  the  east;  and  Ireland 
was  caught  iit,  as  it  'were,  on  the  western  edge  of  the  new  continent- 
It  seems  likdy  that  rt  was  separated  from  the  British  repon  shortly 
before  the  glaaal  epoch,  and  that  some  of  the  ice  which  tnen  abutted 
on  tlie  counby  tia.velled  across  shallow  seas.  Tbe  glacial  deposits 
[Hofoundly  modified  the  surface  of  the  country,  whether  they 
resulted  from  the  'nieltit^  of  the  ice-sheets  of  the  time  of  maMmum 
gjacjation.  'or  from  tlK  nuA'ements  of  local  glaciers,  Boulder-clavs 
and  sands,  and  gravels  icamuiged  by  water,  occur  throughout  the 
lowlands;  while  t!»e  eikers  or  "green  hills,"  characteristic  gross- 
covered  ridges  of  gravel,  rise  from  the  great  plain,  or  run  athwart 
valleys  and  over  hill-^ides.  marking  the  courses  of  sub-glacial 
streams.  When  the  superficial  deposits  are  removed,  the  underlying 
rocks  arc  found  to  be  scored  and  smoothed  by  i{ce-actiot),  and  whole 
mountain- sides  in  the  south  and  west  have  been  simibrly  moulded 
during  the  GlacUl  epoch.  -  In  numerous  cases,  lakelets  have  gathered 
'under  rocky  cirques  behind  the  terminal  moraines  of  the  last  eurvivii^ 
glaciers. 

There  is  no  doubt  that  at  this  epoch  various  movements  of  eleva- 
tion and  subsidence  aSected.  the  north-west  of  Europe,  and  modern 
Ireland  may  have  had  extensions  into  warmer  regions  on  the  west 
and  south,  while  the  area  now  left  to  us  was  almost  buried  under  ice. 
In  post-Gladai  times,  a  subsidence  admitted  the  sea  into  the  Lagan 
valley  and  across  the  eastern  shore  in  several  places ;  but  elevation, 
in  the  days  of  early  human  occupation,  brought  these  last  marine 
deposits  to  light,  and  raised  the  beaches  and  shore-terraces  some 
10  to  20  ft.  along  the  coast.  At  Larne,  Greenore  and  in  the  neck 
between  Howth  and  Dublin,  these  raised  beaches  remain  conspkuous. 
To  sum  up,  then,  while  the  main  structural  features  of  Ireland  were 
impreiBed  upon- her  before  the  opening  of  the  Mesotak  era,  her 
present  outline  and  superficial  contours  date  from  an  epoch  of 
climatic  and  get^raphical   change  which  falls  within  the  human 
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'  EcONomcs  AND  ADHnnsnuinoN  ' 
Pd^oJuw.— Varioua  computationB  ar«  ia  existence  -of  the 
populatioti  of  Ireland  prior  to  1811,  in  which  jteir 'the  first  gov«m> 
ment  census  was  taken.  According  to  Sir  William  Petty  the 
number  of  inhabitants  in  1672  was  1,320,000."  About  a  century 
later  the  tu-collectors  eatimated'the  population  at  a  litfle  over 
3,500,000,  and'. io  i7gi  {be  same  offidab  calculated  that  thf 
number  had  ris&n  to  over  4,«»,ooo.  The  census  commissioaen 
returned t^epopuIatioiiini82iad6,Soi;8i7, in  1831  as  7,767^01^ 
and  in  i84l'a^^,i96,5i)7.  It  b  undoubted  that  a  great  increast 
•»f  populatioa  set  ia  towards  the  doae  o£  the  iSth  century  aD4 
ijoirtlntied  'durisg  tlie  first  40  yean  or  so  of  the  19th.  Thii 
incfease  wa^  due  to  a  variety  of  ca«Bes — the  improvement  in  th( 
political  condition,  of-  the  country,  tht  creation  of  leasehold^ 
aftei  the  abolition  of  the  40s.  fTanchise,  th«-]iraaircf[i;ep«ss  and 
fasy  cultivatjon  of  the  potato,  th6  hi^  [sices  during  t!^e  war 
i-ith  FratKfr/and  probably  not  least  to  the  natural  proQ&ciless  ot 
the  Irish  people;  But  the  census  retnnu  of  tSjl  showed  a 
femaikable.  alteration^ — a  decrease  during  the  previous  decad^ 
^f  over  1,500,000 — and  since  that  date,  as  the  following  table 
$hows,  the'  AintlhuoQs  decrease  in  tb«  number  of  its  iahibitanti 
tas  been  flie  striking  featuix  in  the  vital  statistics  of  IielMid. 
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Ireland   .    , 

19-85 

1 1  50 

6-67 

4-69 

9-o« 

5-3 

The  cause  of  the  continuous  though'  vatying-  decrease  w^h 
these  figures  reveal  has  been  emigration.  This  moveiaent  of 
population  took  its  first  great  impulse  from  the  fanune  of  184$ 
and  has  continued  ever  since.  When  that  disaster  fell  upon  thi 
country,  it  fouM  a  teeming  population  fiercely  competioK  fo'  4 
veiy  narroV  "fu'ei"  of  subsistence;  and  so  wide^read  ant} 
devastating  wereits  effects  thar  betwnn  T847  arid  rSja'  orcr 
1,200,000  of  the.Irish  peopJe  emigrated  to  other  lauds.  More 
than  i,aao,acip  of  these  went  to  the  United  States  of  AmMl(a, 
and  to  that  country  the  main  stiEam  has  ever  since  been  directed. 
Between  1851  and  1905  4,028,589-  Moigrants  left  Ireland — 
2,092,154  males  and  1,936435  females,  the  proportion  of  females 
to  males  being  eKtraordioatily  high  as  compared  with  the 
emigradonstatisticsof  other  countries.  Between  these  ycoESlbe 
numbers  fluctuated  widely— 1852  showing  the  highest  total, 
190,322  souls,  and  1905  the  lowest,  30,676  souls.  Since  1893, 
however,  the  ernigrants  in  any  one  year  have  never  exceeded 
50,000,  probably  because  the  process  of  exha-ustloo  has  been  so 
long  in  operation.  As  Ireland  is  mainly  an  agricultural  country 
the  loss  of  population  has  been  most  marked  in  the  rural  districts. 
The  urban  populaticm,  indeed,  has  for  some  years  shown  a 
tendency  to  increase.  Thus  in  T84r  the  rural  population  was 
returned  as  7,052,923  and  the  urban  as  1,143,674,  while  the 
corresponding  figures  in  1901  were  respectively  3,073,846  and 
1 ,384,919.  This  is  further  borne  out  by  the  percentages 
given  in  the  above  table,  from  which  it  will  be  seen  that 
the  greatest  proportional  decrease  of  piopulation  has  occurred 
in  the  two  provinces  of  Munster  and  Connau^t,  which  may 
be  regarded  as  almost  purely  agricultural.  That  the  United 
States  remained  the  great  centre  of  attraction  for  Irish  emi- 
grants is  proved  by  the  returns  for  1905,  which  show  that 
nearly  80%  of  the  whole  number  for  the  year  sailed  for 
that  country.     Ireland  does  little  to  swell  the  rising  tide  of 
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emigration  that   now  flows   from  England  and  Scotland  to 
British  North  America. 

Tunning  now-  to  th«.cenBiia  figures  of  igoi^iwe  find  that  tlte 
poptitafion  had  diminished  as  compared  with  1891  by  245,975; 
During  the  decade  only  three  counties,  Dublin,  Down  and 
Antrim,  showed  any  increase,  the  increase  being  due  lo  the 
/growth  of  certain  urban  areas.  Of  the  total  •  population  of 
4i458,775,  2,200,040  were  males  and  3,25^,7^5  were  fem&les. 
The  inhabitants  of  the  rural  districts  (3,073,846)  decreased 
durijog  the  decade  by  over  380,000;  that  of  the  urban  districts, 
■■i.a.  of  a^  towns  of  not  less  than  aooo  inhabitants  (1,3 84, Qig) 
fncreased  by  over  140,000.  This  increase  was  mainly  dae  to 
the  growth  of  a  few  of  the  larger  towns,  notably  of  Belfast,  the 
chief  industrial  centre  of  Ireland.  Between  1891  and  1901 
Belfut  increased  fr<»i  273,079  to  349.180;  Dublin  from  268,567 
to-  289,108;  Mid  Londonderry,  another  indHBtriai  centre  m 
'tJIster,  {torn  33,100  to  39,873.  On  the  other  hand,  towns  like 
pork  (75,978)^  Waterford  (26,743)  ^n<i  Limerick  (38,085), 
lemainedalmestEtatioQaryi  during  the  ten  yean,  but  the. urban 
districts  of'  Peiubroke  and  of  Rathmines  and  Rstbgar,  whK^ 
.are  practicallj' '  ^  Kiburbs  of  Dublin,  Showed!  considerable 
.increasea. 

From  the  returns  of  occupation  in  1901,  it  appears  that  the 
indefinite  or  non-productive  class  accounted  for  about  55%  of  the 
entire  population.  The  next  largest  class 'was  The  agricultural,' 
which  numtiercd  876,062,  a  decrease  of  about  40,000  as  compared 
with  i8qi.  The  indTKtrial  class  fell  from  656,410  to  ^9i4i3.  but 
this  represented  a  alight  increase  in  the  percenWge'of  the  population. 
The  professional  class  was  131,035,  the  domestic  219,418,  and  the 
commercial  had  risprt  from  83,173  hi-i8^i  to  97.889  in  1901.  The 
following  table  ahows  the  number  of  births  and  deaths  registei^ 
i  in  Irdand  during  the  fiv-e  years  1901-1905. 
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Krths. 

-  Deaitir.- 

1901  ' 

1902  ' 

1903 

t90T  ■■■ 

1905 

100,976       , 
101  .|63    , 
101,831 
103^811 
102.832 

■     79.119 
77.676  . 
77.358 
-  79f3»S--    . 
75.071      ■    ■ 

Tlie  number  of  illegitimate  births  is  always  very  small  in  proportion 
:to  the le^timate.  In  1905  iUeptimatebirtfcs  numbered  2710  or  2-6  of 
the  whole,  a  percentage  whtpn  has  been  very  oonstant'for  a  number 

■ofyiirs..  ■      1      _  ■         .■      1     ;  ■ 

in  Ireland  w&s  passed  in  1831.  The  railway  was  to  ran  from 
Dtiblin  toKiA^trtm;  a  distance  of  about  4  m.,'Bnd  was  opened 
in  1834,,,  !In  1836  the  Ulster  railway  tp  connect,  Belfast  and 
j'Arinaghr.Afid.  the  .DuUin  4ndiX)j»gheda  i^ailw^-y  uniting  'these 
twwt««i»  wete  Mtnctioned.  In  the  saoje  yean  commissioners 
were  ttomihated'b|?'the  crown  to  inquire  <iWW' iiWo)'ft^  tO  i 
jaieraj  system  ipt  railways  inlrelfind,  and  as'^'^hje  best  m^d^ 
jof  directing. the  development  of  the  coo^ns  of  intercourse,  to- the 
'channels  wberebiy  the  greatest'  advantage  might  beiobtsined: fay 
the  smaDesl  outlay.  The  commlssioiWrs  presented  a  vwy 
valuable  report  in  183S,  but  its  specific  recomm^dattons  v&t 
Tiever' ladopted  by  the  government,  tHough  they  uRiraately 
ftriyvfldefstrvitieta^dM  directors  of  prJvateientBrpiisa.''  ftafliray 
idwelopnidnt  in  Irdind  piogiesscd  at  first  ^eiy'sldwly- and  by 
^8it5  only  some'65  m,  of  railway  were  often.  -  Duitig  the  next 
'ten  years,  however,  there  was  a  oonsiderabk  fldviuice,  and  in 
4855  the  Iri^  railways  extended  to  almost  looo  m.  The  total 
latlthhriKed  capital  of  all  Irish  railways,  esdusivc^^of  ti^t  railways, 
lat'the  end  6f  1905  was  £42,88i,^r,  and  the  paid<ap  capital, 
tndudlDg  loans  and  debenture  stock,  amounted  to  £37,238,888. 
The  ttrtal  gross  receipts  from  all  sources  of  traffic  in  1905  were 
':£4,o43,368,  ol  which  £2,104,108  was  derimd  from  passenger 
trafSc  and  £1,798,5*3  from  goods  traffic.  The  total  number  of 
passengers  carried  (exclusive  of  season  and  periodical  ticket- 
holders)  was  27,950,150.  Under  the  variom  acts  passed  to 
facilitate  the  construction  of  light  railways  in  backward  districts 
some  15  lines  have  been  built,  principally  in  thewest^n  part 
of  the  bland  from  Donegal  to  £erry.  These  railways  are  worked 
by  existing  companies. 


Midland  Croat  Vies 


Great  Northern  ■ 


Northern  CMinfijfi'  (noW 
owned  by  the  Midland 
'  Railway  of  England) 


Donegal 

Londonderry  6c   Louch' 

-  SwiJl*    ■■  ■ 

Cork,   Bahdon  &  South 
■  Coast    ■" 

B«Ua6t  a-Gounty 
■Dowri    ■  ■;■■■  -  ','     ='■ 


'  Districts  Served. 


The  southern  half  trf  Lein- 
ttee,  tlve  whole  of  Munster, 
and  part  of  Connaught, 
the  principal  towns  served 
being  Dublin,  Cork, 
Wateiford,  Limerick  and 
SBgo. 

The  central  districts  of  Ire- 
land and  a  great  iiart  of 
Connaught,  the  principal 
toWR0  s^od  being  Dublin, 
Atiilone,'     Galway      and 

The  northern, half  of  Leinster 
artd  a  great  pan  of  Ubter, 
the  principal  towns  served 
being  .  EhiUin,  Belfast, 
Lonoonderry,  Dundalk. 
DrogbMA,    Armagh    and 


The  douittife'  of  Dublin, 
WieklOw.  Wexford  and 
Waterford. 

The  codntiM  df  Tyrone  and 
Donegal. 

T-hb  eounttei'ol  Londonderry 

'    and  Donegal. 

Ttw  counties  of  Cork  and 

The  county  of 'Down. 


■  ThefCiB-wo'tftrfc  of  erbss-ehamiel'StrvlWS  ttttW^n  Ireland'and 
Cri^i;  Qptain.  Belfast  i^  conriecfod  by-iJaily  Bdilitib''whh, Glasgow i 
ArdroasaO,  Liverpool,  Feetwood.  Barroit  aiid  Heysharti  'Harbour; 
DubKn'With  Ho^hfcad  and  Liverpool,  Gffanorc' (Co.  DbwnJ  with 
jHolyheSd,  Larne  ^Co.  AntrimJ  with  Siranracr,  Rosslare(Co.Wexford'(. 
with  Fisliuard  and  Kingstown  CCb,  DublihV-wfth  Holyheadi 
:  yomga«a,Wfaii"TMfyr.— Ireland  is  intei^fed  by  a  network  01 
fcanals  and, waterways,  rt-hleh^  if  (ffflciently  nlanaged  and  developed 
Would  prove  ql  imni^nse  servtte  to  the  coi(ntry  by  affording  a  cheap 
hio^no  fnf  thu  nifiTag.;  of  toods,  CspeCiallJ'  agriciilfural  produce. 
Two  canals — t;he  Grand  artd  the  Roya>»^onnect  Dublin  with  the 
Shaniion;'tfife  former  leading  from  the  South  oT  Dublin  to  Shahnoii 
Harboiri  atid  thence  on  the  other  Side  of  thiir'ri^jef  to  Batlinasloe; 
w'  '  ....  f rppi  the  nortt  aide  of  Dublin 

tn  la  branch  twLon^ord'.     The 

M  erthcprana  canaI'*Hth  the 


a  tester  the   Bann  oavigatio 
:bllgh  Neiajh,  ;Wlth'  the  Laea 
»;  .qd  thi'm^  canal  conil^ts 

ti  [Jtiv^'Hfinhdh'isnavlgaMefor. 

a '  ^iiTiSd^a^\ik  alil|iDst'a't%ntm( 

pi  oasts;'  '','    '■■'■  '      ■ 

'  'Aifkultufe. — rrelaiwi  possesses  as  ,a  '4hoIe  a'  soil  which  is 
ftafuraJiy  f^r.til^and  easily  ciiltiyated.  ■.'.Stropg  Jifiayy  cIay,'so3s; 
sandgiiand  .grftvtUy  isoiliv  Ke.  aWost:en£ir<iy)aj66enti  and  thfl 
mixture  ofBOlJiarising-frDti  the  -vWious  stnatificatiods  and  from 
the  detritutcitrrijid  down  totheplaina'hairteated  many  districts 
iQf,rc(iwkabIp'rich]iess.  The  "  Golden  Vein  "  in  |Munster,  Which 
steetctus  tisna  Cashel  m  Tippe[ai:y  to  nea<  Limerick,  probably 
itrtcti  the  Ytipst'  fertile  pan  of  the  country.  The  banks  of  the 
rivtrs  Shilnnon'i  Sulr,  Nore,  Barrow  and  Bann  are  lined  with  long 
stretches  of.  fiat,  lands  capable  ofprodiicing  fine  Crops.  In  the 
districts  of  .tbe.  Old  and  New  Ked  -Sandstone,  which  include  the 
greater  part  of  Cork  and  portkna  of  Kerry,  Waterford,  Tyroae^ 
Feroianag;h,'  Mpnaghan,  Mayo  and  Tipperary,'  the  soil'  in  the 
hollows  is.genetaUy  remarkably  fertile.  Even  in  the  mountainous 
dtstriet»  which  are  unsuitable  for  tillage  th^^e  is.  often  sulBdent 
s63  to  yield,  -wiUi  the  aid  of  the  mojst  atmosphere,  abundant: 
pasturage  of  good  quality.  The  eitcesiM" 'trioisture' in  itet 
seasons  in  kowevet  hostile  to  cereal  crops,  espedally  in  the 
southern  sad  iwestern  districts,  tl^ipgb  >mpr9jpe4.  diiunage  ' 
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sinoe  about  i86l  in  the  acreage  under  potatoes.  This  is  probably 
due  to  two  causes — the  emigration  of  the  poorer  classes  who  subsisted 
on  that  form  of  food,  and  the  gradual  introduction  of  a  more  varied  . 
dietary.  The  total  area  under  potatoes  in  190^  was  616.7SS  acres  as 
compared  with  I|I33,S04  acres  in  1861.  Since  about  1885  the 
acreage  under  turnips  Tias  remained  fairly  stationary  in  the  neigh- 
bourhood of  300,000  acres,  while  the  cultivation  of  mangel-wurzd 
has  considerably  increased.  Outside  the  recognized  cereal  and' 
green  crops,  two  others  may  be  considered,  flai  and  nteadow  and 
clover.  The  cultivation  of  the  former  is  practically  confined  to 
Ulster  and  ae  compared  with  30  or  30  years  ago  has  fallen  off  by 
considerably  more  than  So%,  despite  the  proximity  of  the  linen 
industry.  The  number  oTacres  under  flax  in  1905  was  only  46,158. 
The  Department  of  Agriculture  has  made  efforts  to  improve  and 
foster  its  cultivation,  but  without  any  marked  lesulta  as  regards 
increasing  the  area  sown.  During  the  period  under  review  the  area 
under  meadow  and  clover  has  increased  bv  more  than  50%,  rising 
from  1,138.946  acres  in  [847  to  3,294,506  in  1005.  It  would  thus 
appear  that  a  large  prc^Mrtion  of  the  land  which  has  ceaoedto  bear 
cereal  or  green  crops  is  now  laid  down  in  meadow  and  clover.  The 
balance  has  became  pasturage,  and  the  total  area  under  grass  in 
Ireland  has  so  largely  increased  that  it  now  embraces  more  than 
one-half  of  the  entire  country.  This  increase  of  the  pastoral  lands, 
with  the  corresponding  decrease  of  the  cro(>ped  landf,  Iw*  been  the 
marked  fe«ture«fltish  agricultural  tvturnssinceiS^?.'  It  is  attribut- 
able to  three  chief  reasons,  the  dearth  of  labour  owing,  to  emigration. 
the  greater  fall  in  prices  of  produce  as  compared  with  live  stock,  and 
the  natural  richness  of  the  Irish  pastures.  The  following  table  shows 
the  growth  of  pasturage  and  the  shrinkage  of  the  crop  areas  since 


Year. 

Total  Area. 

Cultivated 

Crops  (other 
than  Meadow 
and  Clover). 

Meailow 

and 
Clover. 

Grass. 

i860 

1880 
1900 
1905 

■  20.284.893 
20,3*7.764 
ao.333.344 
ao,350.725 

15453.773 
15*340.193 

15,223,104 

ISAJ2.699 

4.375.621 
3.171.259 
2493.017 
2410,813 

1.594.518 
1.909.825 
2,165.715 
2.224J65 

94^3.634 
10.359.106 
10.563.372 
IOJ97.72I 

done  something  to'niitigate  this  evil,  and  might  do  a.  great  deal 

'  Irish  political  hhtory  has  largely  affected  the  condition  of 
agriculture.  Confiscations  and  settlements,  prohibitive  laws 
(such  as  those  which  ruined  the  woollen  industry),  penal  enact- 
ments against  the  Roman  CathoUcs,  absenteeism,  the  creation 
for  political  purposes  of  40s.  Ereeholdcrs,  and  other  factors  have 
combined  to  forta  a  story  which  makes  painful  reading  from 
whatever  point  of  view,  social  01  political,  it  be  regarded. 
Happily,  however,  at  the  beginning  of  the  20th  century  Irish 
agriculture  presented  two  new  features  which  can  be  described 
without  necessarily  arousing  any  party  question^the  work  of 
the  Department  of  Agriculture  and  the  spread  of  the  principle 
of  co-operation.  Another  outstanding  feature  has  been  the  effect 
of  the  Land  Purchase  Acts  in  transferring  the  ownership  of  the 
land  from  t^e  landlords  to  the  tenants.  Before  dealing  with 
these  three  features,  some  general  statistics  may  be  given 
bearing  npon  the  condition  of  Irish  agriculture. 

■  Number  of  Roldingf. — Before  1846  the  number  of  small  holding* 
iwas  inordinately  large,  In  I841,  for  example,  there  were  no  leas  than 
1310.436  of  between  i  and  5  acres  in  extent,  and  252,799  of  between 
5  and  15  acre&  This  condition  of  affairs  was  due  mainly  to  two 
causes — to  the  40s.  franchise  which  prevailed  between  1793  and 
iSsp,  and  after  that  date  to  the  fierce  competition  for  land  by  a 
k^pidly  increa^ng  population  which  had  ao  other  source  of  livelihood 

than  agriculture.    But  the  potato  famine  and  the  repeal     

of  the  Com  Laws,  occurring  almost  simultaneously, 
caused  an  immediate  and  startling  diminution  in  the 
number  of  snalkr  holdings-  In  1851  the  number 
between  [  and  5  acres  in  extent  had  (alien  to  88,033 
and  the  number  between  5  and  15  acres  had  fallen 
to  191,854.  Simultaneously  the  number  between  15 
and  30  acres  ,h^  i^icreased  from  79,343  to  14113(1, 
and  tne  number  above  30  acreb  from  48,635  to  149,090. 

niarked.  Thus  in  1905  the  number  of  holdings  be- 
tween I  and  5  acres  was  63,126,  the  number  between  5  and  15  I  One  more  table  may  be  given  showing  the  proportional  areas 
acres  154,560,  the  number  between  15  and  30  acres  134,370  and  under  the  various  kinds  of  crops,  grass,  woods  and  plantations, 
the  number  abovp  30  act«s  164,747,  ■  Generally  »peflki(ig,  howeyer,  |  fallow,  bog,  waste,  Ac,  over  a  series  of  years, 

It  will  be  scan  from  the  fegunes  that  since  the     1       ., ^ ^ 2, 

huddle  of   the   19th  century  holdings  between    , 

t  and,  30  acrcsi  have  decreased  and  holdings 

over,, 39   acres   have   increased-      Of   the   total 

holding*    under '  30    acros    considerably    more    , 

[haw  one-third  are  in  Ulster,  and  of  the  hold- 

icuis  over  30  acres  more  than  one-third  are  in 

Miinater.    The  number,  of  holdings  of  over  500 

a9resisonly  iS36,of  which 475ai'e  in  Connauent. 

A   considerable  ■  proportion,   however,   of   these 

larger  holdings,  especially  in  Connaught,  consist  of  pore  or  less 

waste  land,  which  at  the  best  can  only  be  used  lor  raising  a  few 

fact  that  probably  about,  i.ooorfxio 

rent  out  of  cultivation  owing  to  the 

comparison  between  the  figures  for 

Hires  somewhat  tallacicius.  Starting, 
most  imixirtant  in  Irish  economic 

d'that  between  lS47:and   I90(S  the 

ureen  crops,  flax,  meadow  and  clover 
Up  to  l86i,  a_s  tlje  area. formerly 

lually  into  cultivation,' the  acreage 
updfr  crop*  increased;  Iju^  sfnce  that  year,  when  the  total  crop  area 
was  5,890,536  acfes,  there  has  been  a  steady  and  gradual  decline, 
the  area  ill  (90s  havjrig  fallen  ta-4,656,3»7  acres.'  An  analysis  of  the 
returns  shows  that  thti  ^ectiite  tias  been  moat  matted  in  tha  acnage 
nnder  cereal  orapa,  especiallv  wiicat.  In  1847  tho  i^Urobef  of  acres 
linder  wheat  was  743,871  a,nil  there  has  been  a  steafiy  and  practically 
gpntinuous  decrease  ever  sjnce,  the  wheat  acreage  in  1905  being  only 
37,860  acres.  In  that  year  the  wheat  area,  excluding  less  than  5000 
acrW  In  Cohnaught,  was  pretty  equally  divided  between  the  oehta- 
three  provinces.'  Oats  has  always  been  the  staple  cereal  crop  in 
Ireland,  but  sin<;a  1S47  its  cultivation  has  declined  by  over  50  %. 
fn  that  year  3,200.870  acres  were  under  oats  and.  to  1905  only 
r, 066,806  acres.  Nearly  one-half  of  the  area  under  oats  is  to  Be  found 
in  Ulster ;  Lcinstef  and  Munster  are  fah-ly  equal ;  and  Connaught  has 
Mmething  over  loo.ooo- acres  under  this  crop.  The  area  under 
bafleya^id  rye' has, also  declin^  during  the  period  under  review  by 
about  one-half— from  345,0^0  acres  in  1847  to  164,800  in  1905. 
The  growing  of  these  crops  is  confined  almost  entirely  to  Leinster 
and  Munster.  Talcing  all  the  cen^l  crops  together,  therr  cultivation 
during  the  last. 60  years  has  gradually  declined  (from  3.313.579 
aCfeain  1847  to  1,371,(90  in  1905)  by  over  50%.  The  area,  however, 
under  green  crops — potatoes,  turnips,  mangel-wurzel,  beet,  cabbage, 
&e.,  shows  during  the  same  period  a  much  less  marked  decline — only 
some  300,000  acres.    There  has  been  a  very  consfdewWe  decnease 
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.521 
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1-5 
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r-5 

si 

235 

Prodtux  and  Lttm  Stoeh.—-With  the  decrease  of  the  are«  under 
cereal   and  green  cro^s  and   the  increase  of  pasturage  there  has 

naturally  been  a  serious  fall  in  the  amount  of  agricultural  produce 
and  a  considerable  rise  in  the  number  of  live  stock  since  the  middle 
of  the  19th  century.  Thus  In  rSs*  the  number' ef  cattle  was  Returned 
a*  3,967,461  and  m  1905  as  4,645,215,  the  increaee  during  the  inter- 
vening period  having  been  pretty  gradual  and  gcooral.  Sheep  in 
1851  numbered  2,122.128  and  in  1905  3,749,352,  but  the  increase 
in  this  case  has  not  been  ao  continuous,  several  Of  the  intervenine 
years  showing  a  considerably  higher  total  than  1905.  and  tor  a  good 
many  years  past  tlic  number  of  sheep  has  tendnl  to  decline.  The 
number  of  pigs  has  also  varied  considerably  frbin  yeaf  to  year, 
1905  showing  an  increase  of  about  150,000  as  compared  with  1851. 

The  Departmenl  of  Agrkuilure. — By  an  act  af  1899  *  Deput- 
ment  of  Agriculture  and  other  industries  an4  technics  jnstructioa 
was  established  in  Irelasd.  To  thia  department  were  Uatiajeired 
numerous  powtrs  and  duties  previously  exercised  by  other 
authorities,  including  the  Department  of  Science  and  Ait,  To 
assist  ibt  department  the  act  also  provided  for  the  est&blisfamait 
of  a  council  of  ^.griCulture,  an  a^tctUtural  board  and  ft  board 
of  technical  instruction,  specifying  the  constitution  of  each 
of  the  three  bodies.  Certain  moneys  (exceedii^  ^180,000  per 
annum)  were  placed  by  the  act  at  the  disposal  of  the  department, 
provisions  were  made  for  their  application,  and  ft  was  enacted 
that  local  authorities  might  contribute  funds.  The  povers 
and  duties  of  the  department  are  very  wide,  but  under  the  present 
section  its  chief  importance  lies  in  its  administrative  Work  with 
regard  to  agriculture.  In  the  annual  reporta  of  the  department 
this  work  is  usually  treated  under  three  beads:  (i>  agricultural 
instruction,  (3)  improvement  of  live  stock,  and  (3)  special 
investigations.  /-'^  I 
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t.  The  ultimate  aim  of  the.. departiqont's  policy  in  the  matter 

of  agricultural  instruction  ia,  as  defined  by  itseli,  to  place  within  the 
reach  of  a  laiye  number  of  young  men  and  young  wbmcn  the  raeatis 
of  obtaining  in  their  own  country  &  good  technkat  knoiriedge  of  all 
subjcBts  relatii^  to  aerioultuffi,  an  otnect  wbich  prior  to  the  catab- 
lishmpnt  of  the  depa/ttnent  vras  for.all  practical  pur(>oses  unattain- 
able. Before  such  a  scheme  could  be  put  into  operation  two  things 
had  to  be  done.  In  the  first  place,  the  department  had  to  tram 
teachers al agrici:htirat eubiects land  secondly, it  )i£id  to domonstrate 
to  farraersiall.oTM  Irdand  by  a  synKRiof  itinerattt  instruction  aome 
of  the  advantages  of  such  technical  instruction,  in,  older  to  Induce 
them  to  make  some  sacrifice  to  obtain  a  suitable  education  for  their 
sons  and  daughters.  In  order  to. accomplish  the'  ftftt  of  these  two 
pr^tminaries,  the  dc^rtment  Mtablisbed  a  Facalty  of  Agriculture 
nt  the  Royal  College  of  Science  in  Dublin,  and  ofieied  a  considerable 
number  of  scholarships  the  CMnpecitioa  ior .  wjhich  becomes  in- 
creasingly keen.  They  also  reot^anizod  the  Albert  Agricultural 
College  at  Glasnevin  for  yoang  men  who  have  neither  the  time  nor 
the  means t»  atwnd'  the  hightj'  ipedaliudcoirrtMi  at  the  Royal 
Ct^ege  of  Science)  end  the  Munster  Ijwtitute  atCi^k  ianow  devoted 
aolflly  to  thc;  insfnjtjtion  of  girls  in  such  subjp^  ns,  butter-making 
poultry -keeping,  calt-rearine,  cooking,' laundry-work,  sewing  and 
gardening,  In  addition  to  tliese  three  permanent  institutions,  local 
achodU  and  duaes  have  been  eatabbsbed  indifferent  partvof  the 
comtiv|a'^ei»»y*t«nat*eiaatnKt>wiRtiM:httic4li4T>quItvreiafiJitn) 
to  yonng  men. ,  In  this  and,in  other  branches  of  it^  work  the  depart- 
ment  is  assisted  by  agricultural  committees  appointed  by  the  county 
councils.  The  number  of  itinerant  instnlttore  is  governed  entirely 
by  the  available  eupply  of  qualified  men.  7he  services  of  every 
araUabk)  BtH^nt  on  qoniple£i|ig  hid  course  at.thie  l<oyal  CirikiKc  oS 
Science  are  secured  by  .some  county  council  .aom^ttQe.  TJie  work 
of  the  itinerant  instructors  is  ven'  varied.  '.They,  hold  classes  and 
carry  ont, field  demonstrati6ns  and  experiments,  the  n-sults  of  which 
iaredirfy  piiblahedlnthedepartnient'ajoHmel.  ThedepArtment  has 
bI»  end«a.voufe(i  to;eaoou.rage  tbcfruit'O^wit^MduaUy  in  tnUnd 
by  the  es^abliihmrat  of  a  UirticulturalscWl  at^lasnevin,  by  efforts 
to  isecure ,  unifornuty  in  the  packing"  and  gradmg  of  fruit,  by  the 
Establish n^eiit  »Jf '  experimental  frutt-preServing  ^'Ctoriea,  by  the 
planting  Of  ^rchkrds  oha  lai^  scale  i»a  feW/lKrtrieta,  and  by  pioneer 
l«ctut«8.  Asthetssukof  all  theaeeffottdthere;htfarbefnaneiM>nnou« 
ipprqa^  in  the  deniand  for  fruit  trees  of  all  liinda-  ,.!■ 
.'  3.  The.  marked  tendency  which  has  been  visible  for  so  many  years 
In  htland  (or  jiasturage  to  increase  at-tbe  expbrrte  of  tillage  makes 
the  imprAvemenf '  oi  hve^atock  a.  mMter  oE  Mtttl':iMpo(tanc«  ta'ail 
cooccrand  in. agriculture i  g]abprate.tit;hei»ea'  applicable  tq  boiser 
bre^Og,  cattle- breeding  and  swiac-brcedin^.  tia^  Ip^W  drawn  up 
by  tne  oepaftment  on  the  advice  of  expert9,T)ut  Ine  working  of  the 
acliemea  h  for  the  most  part  left'  ta  the  various  county  council 
€bMtaHMa.  Th«  benefits  arisla|ffiMltki^se4t)henle«afebdnK  more 
ftiid  more  rca^M^  "  '  "  -_..  -l.  j 
i^ppn.  an  increase 
Ireland.  -.-       , 

,3.  The  special  investigations  carried  out  by' the  department 
naturally  i^iy  from  year  to  year,  but  one  Of.tfie'dutiee  of  each 
instructor.'in  ilfpvnJtuM  ifc  t«tcoiidlKtia  Duinl>er'Dr6cU<«tperin>eat>,. 

?ainiy  oa.tbe  jjifluppp^  of  m^iiurpa-i^flfl  .seedg  in -the  yifldof, crops, 
he  results  of  these  experiments  ?'" '  —  —  "*" '  — "-•- 

and  distributed widelyaniang  farm 
exj^erimtnta;  wtilcta  may  bsve  fef>-  y 
Kacliin9iccaiH!{iik«fkdtSi'h«abetn,  ( 
m  the  culcivatiqn  of  tobwcc)^ ,  Sp^ 
far  if  nas  been  proved  (i),that 
the  tobacco  piilirt  can  be 'gTowft 
sDccessfully  ID  Irehtndy'aml  '<»)' 
that  the  crop  !whcnbkiid«lrwSth' 
American  l^f  can  .be  mantiiac- ' 
tured  into  a  mixture  auitable' Tor 
smoking.  But  whether  Irish  to- 
bacco Can  be  made  a  profitable 
crop  depends  opoa .a. good' itunay^ 
othcf  cttosiderations. 
■  AgriiMit»r6l  dUpmUion.'^la. 
10^  the  sffortB  of  a:  numbei  of> 
Ir^mtii  drawn  ixom  all  pt^ical 
partlebwieretucbessfully  direcCed' 
tewarda'  tUe  formatioai  of  the' 
Irbh  Agricultural  Org^nizatioa 
So»*iety,  whfch  hna  for  itivblect 
the'  ofganmn^;  of  ■  groups  o(' 
farmers  on  cob|«rfath«  'prln" 
dpies  and  the  pmvisitHi  of  in- 
struction- in'  pMpe^  'technical 
m«thddft.  '  The  'society  had'  at 
first  many  diifficultfes  to  con-i 


beyoiKi  ^  questioit  oaa  i>i  the  most  hopeful  features  in  Ir^ 
agrieolture. 

Perhaps  the  chief  success  of  the  society  was  seen  in  the  establish- 
ment of  creameries,  which  at  the  end  of  1905  numbered  37s — 1^3  in 
Ulster,  102  in  Munster,  20  in  Leinster  and  30  in  Connaught.  The 
members  numbered  over  42,000  and  the  trade  turnover  for  the  year 
was  £i,a45,Di}0.  Agricultural  societies  have  been  established  for 
the  purcbaje  of  seed,  implements,  &c-,  on  co-operative  lines  and  of 
these  there  are  150,  with  a  membership  of  some  14,000.  The  Bociety 
was  also  successful  ra  establishing  a  large  number  of  credit  societies, 
from  which  farmer*  can  borrow  at  a  low  rate  of  interest.  There  are 
also  societies  for  poultry-rearing,  rural  industries,  bee-keeping, 
bacon-curing,  &c..  in  connexion  with  the  central  or^nization.  The 
system  is  rounded  off  by  a  number  of  trade  federations  for  the  sale 
and  purchase  of  various  commodities.  The  Department  of  Agricul- 
tyce  eticourages  t^  work  of  the  Organizatiaa  Socie^  by  an  annual 

Land  Z^Kcti.— The  lotions  of  landlord  and  tenaat  in  Ireland 
have  been. a  frequent  subject -of  legislation  (dee  History  below). 
Under  the  act  oE  l88i,  down  to  the  31st  of  March  igo6,  the  rents 
of ^160,1 3  5  holding,  repreaenling  neariy  11,000,000  acres,  had 
been  fixed  for  theifiist  statnloiyterm  of  i;  years  either  by  tke 
land'  commisaioners  01  by  agreements  between  laodlorda  aiid> 
tenants,  thaaggr^ate  reduction  being  ov^  ao%  as  compared 
with  the  <dd  rents.  The  rents  of  130,515  holdings,  lepresanting. 
over  3,soo;ooo  aoea,  had  been  further  fixed  i/x  the. second' 
atat^txiry  term,  tfa«  aggregate  reduction,  \>tio^  ovtt  19%  as 
dnapaied,  with  the  first, term  rents.  Although  the  a^ts  of  1870 
and  rSBi:  provided  facSities  for  the  .purchase  oi  holdings  by  the 
tenants,  it  wU  only  after  the  passing  of  tii«  Asbbotunie  Act  itl 
18S5  thtt  the  tiansfer.  Of  ownoship  to  tjie  occupying  tenants 
began  en  an  extended  seals,  Uodcx  tbis  «ct  between  1885  and. 
iQor,  when  furUtec  proceedings  were  subtended,  the  number 
of  loans  issued  was  25,367  (4221  In  Lonster;  5104.  in  Munstci;! 
i3j954  in  Ulster,  and  2988  in  Connaught)  and  the  amount  was 
£9>991iS3<^>  Between  August  1S91  and  Aptil  igo6,:tbe  numbw 
of  loans  issued  under  the  ^cts  of  1891  and  i&)6  -was  40,395^ 
(7838  in  LeinateT;  7513  in  Munstet;  i4,9SS  in  Ulster,  and 
10,090  In  Conoauglit)  and  tte  amount  was  £ii,S73'95*' 
Under  the  Wyndhaja  Act  of  190,3  the  process  was  greatly 
extended. 

The  following  table*  give  summarised  particiilara,  for  the  period 
from  the  ist  of  November  1903  to  the  3i3t  of  March  1906,  of  (r> 
estates  for  which  purchase  agreements  Wefe  lodged  in  cases  of  sale 
direct  from  landkn^da  to  tenants;  (3)  elates,  for  the  purchase,  of 
which  the  Xand  Cottimisyort  entered  ifttd  agreemrtts  under  sects. 
6andBbfttieatt;  (3)  eatafeea  in  which  the  oRcr«  of  the  Land  Com' 
nusMon  topwfehaae  under  aectjj  ware  aocepted  by  the  knd.jndffet. 
andjt+l  estates  for  the  puivh^se.  of,  which,  under  sections  73  atui  79^ 
on^nating'  requests  were  transmitted  by  the  Congested  Districts 
Board  to  the  Land  Comnjission':— ■' 
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f>^.i  ' 
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front,  but  after  the  first  two  or  three  yeats  >6I  its'«ustence  1.     It  will  be  been  from  these  two  tables  that  tbtugh^the  amount  of 
its    progi«w    bactme    more   rapid,    and    c«-i^wtation    became  |  advances  a|i()lied(ordivi|igthepsriod  dealt  witl^amounWdtoover 
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£35,000,000  the  actual  advances  made  wer»  less  than  £10,000,000. 
It  will  be  seen  further  that  the  act  operated  almost  entirely  by  mean; 
of  direct  sales  by  landlords  to  tenants.  Of  the  total  amount 
advanced  up  to  March  31,  1906,  almost  one-half  was  in  respect  of 
estates  in  the  province  of  Ldnster,  the  balance  being  divided  pretty 
equally  between  estates  in  the  other  three  provinces. 

Fisheries. — The  deep-sea  and  coaat  fisheries  of  Ireland  form 
a  valuable  national  asset,  which  still  admits  of  much  develop- 
ment and  improvement  despite  the  fact  tliat  a  considerable 
number  of  acts  of  parliameat  have  been  passed  to  piotnote  and 
foster  the  fishing  industry.  In  1883  the  Commissioners  of  PubKc 
Works  were  given  further  powers  to  lend  money  to  fisliermen 
on  the  recommendation  of  the  inspectors  of  fisheries;  and  under 
an  act  of  18S3  the  Land  Commjsaion  was  authorised  to  pay 
from  time  to  time  such  sums,  not  exceeding  in  all  £150,000,  as 
the  Commissioners  of  Public  Woib  -might  require,  for  the 
creotioD  of  a  Sea  Fishery  Fund,  such  fund  to  be  expended — a 
sum  of  about  £140,000  has  been  expended — an  the  conatmction 
and  improvemeot  of  pi^rs  and  harboun:  Specific  acts  have 
also  been  passed  for  the'  cstabbshment  and  development  of 
dyster,  poUan  and  mussd  fisheries.  Under  the  Land  Putchase. 
Act  iSqi,  a  portion  <rf  the  Sea  Fisheries  Fund  iras  reserved  for 
administration  by  the  inspectors  of  fisheries  in  non-congested 
districts.  Unrier  tlus  head  over  £36,000  bad  been  advanced  on 
loan  up  to  Decenber  31,  1905,  the  gieato!  portion  of  which  had 
been  repaid.  In  1900  the  powers :and  duties  at  the  inepectonof 
fisheries  were  vested  in  the  Dq»rtment  of  Agricnlture  and 
Technical  Instruction.  Under  the  Marine  Woits  Act  i^ai, 
wliicb  was  intended  to  benefit  and  develop  industries  where,  the 
people  were  aufiering  from  congestion,  about  £34,000'  was 
expended  upon  the  construction  and  improvement  of  fishery 
harbours  in  such  districts. 


tj)e»f  distriots,  giviiQ  employment  to  a  total  of  24,3S6  hands.  Ex- 
qluding  salmon,  nearly  one  million  hundredweights  of  fish  wen 
taken,  and  including;  shell-fish  the  total  money  received  by  thi 
fishermen  exceeded  £414,000.  In  the  same  year  13,436  hands  wen 
eiigaged  in  the  ^5  salmon'  fishing  districts  int«  which  the  country  ii 
divided.  In  addition  to  the  organized  industry  which  exista  in  these 
aalmpn  districts,  there  is  a  good  deal  of  ordinary  rod  and  line  fishing 
ifi  the  higher  reaches  of  the  larger  rivers  and  good  trout  fishing  is 
obtainable  in  many  districts.    , 

Mining. — The  mineral  produVfe  6£  Ireland  is,  very  Kmited, 
and  its  mines  and  quarries  in  .1905  %a.va  emi^oyiaeiat  to  only 
about  dooo  p^tsods'.    Coal-fields  bre  found  in  all  the  provinces, 

but  Jnipoj  the  total  output:  ■^aS  l^S  than  100,000  ttons  aiid  its 
value  at  the  mines  was  given  as  £43,000.    Iron  ore  is  wprked  ia 

f7^]*i    Antrim,    OVer-.IU,000    *^n^    hnving   hpfttl    pmHnrf*H    in    'Ortcj 

Alum  clay  or  bauxite,  from  which  aluminium  is  manufactured, 
is  found  in,  the  same  county.  Clays  tifvarioag  tinds,  mainly  fire 
and  [brldL  clay,  are  obtaio^  in  several  places  and  therb  are 
quarries  of  marble  ^nttoMy  in  Coimemara),  slate,  granite, 
Kmestone  at»d  sandstone,  the  output  <rf  which  is  ccMisiderable. 
Silver  is  obtained  in  sitiall  quantities  from  lead  ore  in  Co.  Donegal, 
and  hopes  have  beea  entertained  of  the  re-discov^  of  gold  in 
Co.  Wicklow,  where  regular  workings  were  established  about 
1796  but  were  destroyed  during  the  Rebellion. 

WoiSien  Manufacture. — At  an  early  period  the  woollen  manu- 
factures of  Ireland  had  won  a  high  reputation  and  were  exported 
in  considerable  quantities  to  foreign  countries,  Bonifazio 
Ubertr(d.  c.  1367)  refers  in  a  posthumous  poem  called  Z>t/a 
muttdi  to  the  "  noble  serge  "  which  Ireland  sent  to  Italy,  and 
fine  mantles  of  Irish  frieze  are  mentioned  in  a  list  of  goods 
exported  from  England  to  Pope  Urban  VL  In  later  time&,  the 
establishmeiit  of  a  colony  from  the  German  Palatinate  at 
Carrick-on-Suir  in  the  reign  of  James  I.  served  to  stimulate  the 
manufacture,  but  in  the  succeeding  rejgn  the  lord-deputy 
Strafford  adopted  the  policy  of  fostering  the  linen  trade  at  the 
expense  of  the  woollen  in  order  to  prevent  the  latter  from 
competing  with  English  products.  An  act  of  the  reign  of  Chartes 
II.  prohibited  the  export  of  raw  wool  to  foreign  countries  from 
Ireland  as  well  as  England,  while  at  the  same  time  Ireland  was 
practically  excluded  by  heavy  duties  from  the  English  markets, 


IRELAMD  [MAUBFACTURESI 

and  as  the  Navigation  Act  of  166^  did  not  apply  to  her  the 
colonial  matfcet  was  also  closed  against  Irish  exports.  The 
foreign  market,  however,  was  still  open,  and  after  the  jmbibitioa 
of  the  export  of  Irish  cattle  to  England  the  Irish  fanners  turned 
their  attention  to  the  breeding  of  sheep,  with  such  good  effect 
that  the  woollen  manufacture  increased  with  great  rapidity. 
Moreover  the  improved  quality  of  the  wool,  showed  itself  in  the 
improvement  of  the  fitushed  article,  to  the  great  alarm  ofthe 
English  rnanufattuier.  So  much  trade  Jealousy  Was  aroused 
that  both  Houses  oi  Parliament  petitioned  '^'illiam  III.  to 
interfere.  In  accordance  with  bis  wishes  the  Irish  parUament 
in  1698  placed  heavy  addidoiial  duties  on  all  woc41en  dothing 
(except  friezes)  exported  from  Ireland,  and  in  1699  the  English 
Parliament  passed  an  act  prohibiting  the  export  from  Ireland 
of  all  woollen  goods  to  any  country  except  England,  to  any  port 
of  England  except  six,  and  from  any  town  in  Ireland  except  tax. 
The  Cumulative  effect  of  these  acts  was  practically  to  annihilate 
the  woollen  maniifacture  in  Ireland  and  to  reduce  whole  districts 
and  towns,  in  which  thousands  of  persons  were  ditectly  or 
indirectly  supported  by  the  rnduatiy,  to  the  last  verge  of  poverty. 
According  to  Nfewetiham's  tables  the  anntial  average  of  ne* 
drapery  exported  from  Ireland  for  the  three  years  ending  March 
170a  was  only  20  pieces,  while  the  export  of  mwllen  yami 
woT8t«d  yam  atnd  wtml,  «hich  to  England  wss  free,  amounted 
to  349,410  stoned!'  In  lis  essaj'  on  the  Trade  of  Ireland,  pol> 
Ijshed  in.i729i  Arthur  Dobbs  estirr.ated  the  medium. exports  ol 
wool,  woRted  and  woollen  yarn  at  327,049  stones, .and  he  valued 
the  export  of  muinfactuied  woollen  goods  at  anly  £3353,  On 
the  other  hand,  the  imports  steadily  rose.  Between  ^779  and 
1782  the  various  acts  which  had  hampered  the  Irish  woollen 
trade  were  either  .i^>ealed  01  modified,  but  ^ter  a  brief  period 
of  deceptive  prosperity  followed  by  f^ure  uid  distress,  the 
expansion  of  the  trade  was  limited  to  the  partial  supply  of  the 
home  market.  Recording  to  evidence  laid  b^ore.  tie  House"  of 
Commons  in  18  Jiaiorie- third  td  the  woollen  cloth  used  in  Iidaod 
was  imported  from  England.  A<  r^tutn  presented  to  Puiiament 
in  1837  Stated  that  the  number  of  woollen  or  worsted  Cactories 
in  Ireland  was  4^  employing;  13,21  hands.  Jn,jZfg  the  number 
of  factorise  wbs,76.aik1  tin  wtnlid  of  hands  eoai.  Since  then 
the  industry  baa  sfaown  somb'teiidency  to  incmoBe/thouj^  the 
number  of  persotls  ^jploytid  b  )HSS  compai'ativdy  Very  small,' 
some  3Spa  hajj^  ,    ^  ,       !.     „. 

Linen  Mamufactme. — FIw  was, cultivated  ait  a-.very  early 
period  in  Irdaiid  and  was  both  spaa  into  thread'  and  -manu- 
factured in  tti  doth.  IiithetfttaeofHenry  Vni.theiriamtfacture 
constituted  one  of  tl(e  .principal  branches  of  Irish  trade,  ^ut  ii 
did. not  prove. a  vei?-  serious jJval, 60  ibi  wooUraintbisUy., until 
the  policy  of  England  was  directed  tb  the  discouragement  of.  tlw 
latter.  Strafford,  lord-deputy  in  the  reigti  bf  Ch&rleS'  I.,  did 
much  to ; foster  the  linen  Industry..  He  invested  a  large  sum  of 
his  own  pioney  in  it,  imported!  great  quantities  ctf  flax  seed  from 
Holland  and  induced  ^iUed  •  workmeil '  from  France  and  the 
Netherlands  to  settle  in  Ireland.;  A  similar  poKcy  was  pursued 
with  evai  moi%  Criergy'by  hit  successor  in  office,  the  duke  of 
Opnondti,  at  whose  instigation  an  Iri^  act  w^  passed  in  1665 
to  encourage  the  growth  of  flax'aad  the  manufacture  of  linen. 
He  also  established  factories  and  brought  over  families  from 
Brabant  and" firarice  to  wort  lii  them.  The.  English' parliament 
in  their  desire  to  encourage  the  linen  industry  ;at  the  expense 
of  the  woollen,  followed  Ormonde'js  lead  by  paasing  an  act  iaviitiog 
foreign  workmen  to  settle  in  Ijreland,  ttnd  admitting  all  articles 
made  of  flax  or  hemp  into  Eifglatid  free. of  duty^  In  r7io,,in 
accordance  with  an  arrangement  made  between  the  .two  k,ing- 
board  of  trustees  was  appointed  to  whom  R  considerable 
i  granted  annually  for  the  promotion  of  the  liaen  manu- 
facture; but  the  jealousy  ttf  English  merchants  interposed  to 
check  the  industry  whenever  it  threatened  to. assume  proportions 
hioh  might  interfere  with  their  own  trade,  suod  hy  an  act  of 
George  II.  a  tax^was  iinposed  on  Irish  sail-cloth  imported  into 
England,  which  for  the  time  pracricaliy  ruined  the  hempen 
manuiacture.  Between  1760  and  1777  the  board  of  trustees 
expended  neariy  jE8$a,ooo  on  the  promotion  «f  the  Uaeo  tradp. 
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apd  in  'a4dition  parliametttaiy  bounties  ^en  paid  on  a  conuder- ' 
abk  scaie.  In  1727  Axthur  Dobbs  eetinmted  the  value  of  the 
wtiole  mamif^uie  at  £ijOoojooo.  Ii^  i83o,tlie,lJnen  Baud 
ceased  to  ^^t-i  tbe  txade.  lia,vu>g  been  tw  !P<9(9#  time  in  a  veiy : 
depressed  conditioa  owing  to.  the  import#tio)i  oEouchine-made. 
yarns  from  Scotland  and  £ifglMid>  A  J'ear  pf  tffplatec,  however, 
jnacbiocry  wa^  introduced  od:^; large  »caJ^  9P;tbe  nyer  Saon. 
The  experiment  proved  bigbly  BUcces$(ul,^#]id^roiath(&  period 
may  be  dated  t)ienae.o£  the  linen  tiadeaC  U)st)er,  the  ^only  great 
industrial  iiiaiu;factuic  q{  whj'^h  Ireland  <;aD.  boast.  -  Beliasl 
ii  the  oEotre.  and  inarket  p(,.t^  trade)  but,  fnillsi  and  factories  > 
are  to  be  £oub4  dottefl  al(  over  the  eaatern  coufities  of  llleter. 
In  1650  the  nufnber  of  ^mdies  was  396.338  and  of  poorer  looms 

g;  in  1005  t^e  ^orrespondl'ng  ligurea  were  826,528  and  34,498. 
'l8so  the  nuDtber  of  persons  employed  In  flax  tniOs  and  facrtones 
wa«  3l,'t3i;  ip  ii9«i  ue^jlutobci'  in  flax,  bemti  ^abd  joiie  textile, 
factories  was. 64.8f^r  ;  ' 

CeUoii  ^«m^iKftire.-"Thii  VBs  ibtnidiu;ed  intlo  luluid  in 
1777  and-Undec  UtepcotectKiti  of  iaipqrt'toliiu'aiid  bouotira 
iBcieaatd  aoirapidly  that  in  lAoo  it  give  enpleyp^nC  io' stverkl 
thousand  pferaooa,  chiefly  in  the  Bai^boarboddtof  BUfaat.  The 
trade  continued.' In 'grow  for  several  jniais  dec^Dq  {be  removal 
«f  the  dutiet)  tend  the  ivalae<  qftcatbai-gaod^icxpofted'fnmi 
Irekod  tb  GfJea'b,B£tBililrpse-iTbBi^7oe  fatiaabiito- £347,606  in 
1823.'  In  iSzbitlMiiiiiinibeECif.lnnda^n^dynl'ii  ihe  iadiistTy 
iwas  stateditoi  be-nucE-  i7TOooJ''iChe.intiodnctiDnof-  macbinfiiy, 
however;  wkitfailed'tD.'tile.'Eise'Mii'  Che'^TiiatitetteiLiniteBtiy  of  , 
i  •itactahiitf  badiy  efcy  ptejddlcial  dSects,  aodbirf  rfis^lheninabci; 
of  peTS0twBnqiloyDdhadfanto.tb4^i)2.  Thetxade  bn^hnndled 
ever  sinoe  aadds  bow  qnite  mafgnificsBti'  :  . .  ,  ; 
:  Silk  M dm^acttirt.-'— Ahaat  the-md  of  tbeii^dicBntary  Fr^iah 
HuguenoU  BMtUd  in  QubUn  and  started "tbe^.maaufacturie  nf 
Jrish  popIiH)  a'mixlora'df  ai^aiid  WQoL  In  '  182  3  between  3000 
aad  400Q  peraons  vera  eo^Jeybd:  But  with  th^  abotitJon  of  the 
protective  duties  in  r8i6  a  <dedine  set  in;  and  though  Irish 
poplin  is  still  celeliKaDed,  the  iiulnstry  90W  gives  enploymenC  to  a 
mere  handful  of  people  in  Dublin.  .■     '   fl  •■. 

[  DisHiiing  sw^Bmcakg.— Whisky  has  been  ditenaVelydiltilled 
in  Ireland  ita  several  ccntnnes.  An  excise  da^iraa  first  imposed 
in  1661,  the  rate  cliarged  being  4d.  a  galloBi  '  The  imposition  of 
a  duty  gawti  rise  to  a  large  anount  of  illidtdistiUationT  a  practice 
which  still  prevails  to  some  extent,  thdu^  eStdent  policy 
mtahods  have  laigdy  reduced  it.  During  recent  years  theamount 
of  whisky  produced  has  shown  a  tendency  to  decrease.  In 
1900  the  number  of  gallons  charged  with  duty  was'  9,589,571,-  in 
H9tf3  8,215,355,  "nd  in  rpofi  7i337,938.  Thae  are  breweries 
in  most  of  the  larger  Irish  towns,  and  Dublin  is  cdebrated  for  the 
porter  produced  by  the  &rm^ot  Artbur  Gu^Bese  &  Son,  the 
largest  establishment  of  the  kind  in  the  world.  The  number  of 
barrels  of  beer— the  inclusive  term  used  by  the  Inland  Revenue 
Department;— charged  with  duty  in  r9o6  was  3i27£>349,  showing 
an  increase  of  over  3oo,oooa9  compared  with  i^>oo;  ' 


Articfea. 

1900. 

1902. 

1904; 

r9o6. 

Beer    .     .     . 
Licences  .     . 
Spirits      .     . 
Other  sources 

^983.64' 
309.577 

SOX 

£1,200,711 

£i.a63vi86 
»"3.9*4 

4.3I  1.763 

£1337.528 

»I4,J47 

Total   .     . 

£6.145.98. 

£5.706,525 

£5.788,421 

£5^95.083 

Other  Industries. — Shipbuilding  is  practically  confined  to 
Selfast,  where  the  firm  of  Harland  and  Wolff,  the  builders  of  the 
great  "  White  Star  "  liners,  have  one  of  the  largest  yards  in  the 
world,  givTng  employment  to  several  thbu'sand  hands.  There  are 
eiiensive  ei^ineering  works  in  the  same  city  which  supply  the 
machineiy  and  other  requirements  of  the  lineji  tfidustry.  Paper 
is  manufactured  on  a  considerable  scale  in  various  places,  and 
Balbriggan  is  celebrated  for  its  boeiery.  . 

Commerce  and  Skipping. — From  allusions  in  andratt  writers 
it  would  appear  that  in  early  times  Ireland  bad  a  considerable 
commercial  intercourse  with  various  parts  of  Eurc^.   When  the 


merchants  of  Dublin  fled  from  tfaeit  dty  at  tha  time  d  the^  Anglo- 
NcMiMan  inva3[(»t  it  was  given  by  Henry  II.  to  merchants  from 
Bristol,  to  whom  free  trade  with,  other  portions  of  the  kingdom 
was  grants  as  well  as  other  advantagea.  .In  the  Staple. Act  of 
Edward  III.,  Dublin,  Watraford,  Cork  and  Drpgheda  are  mea- 
tioned a» among  tfaetowns where  staple  goods  coold  be  purchaBed 
by  foreign  inercHatits.  IWirinj:  the  1 5th  century  the  tride  of 
these  and  otjier  towns  increased  rapidly.  With  the  17th  century 
began  the  restrictions  on  Irish  trade.  In<  1637,  duties  were  im.- 
poted  on  the  dtiefcolnmodities  to  fweign  nations  not  in  league 
with  England.  Ireland  was  left  out  of  the  Navifpttlon  Act  -of 
1663  and  in  the  same  yea^  was  prohibited  from  exporting  cattle 
to  Engtaitd  in  any  month  [vevieuB  te  July.  Sir  William  Pettf 
estimated  tbe  value  of  Irisb  ei^rtx  in  -11I72  at  i^oo^oao  ^ 
annum,  and  owing  prindpally  to  the  prosperity  of  the  wo<dlen 
indfistr^  tlw*  b^  risen  in;  value  iA  1698  to  £p96,ooo,  the  import) 
in  tbe^aiiie  year  amounting  to  £576,000.  ,  A  r^itd  fall  in. eoporti 
foUowcdiupdn  the  prohibition  of  tho>e]4>ort  of  'woollen'  manu- 
factures to  fotdgn  cdunt^es,  but  lb  about  ao  yeafs'  ti^e  a 
recovery  took  plape,  due  in  part  to  the  increase  of  the  linen  traac. 
^ta^istics  of  exports  and  ii^iports  were  compiled  for  vaiifms  years 
hiy.wiiters  hke  Newenhaih,  Arthur  Young  and  C£sar 'Moreau, 
|bu(itji««^are!vft)ated:lfy  bdng'given  bi'Irf&c^rtcittyyhich  was 
'altered , from  I tinje  t<),.timej  and  bi'' the  faa' that  the  metlioa  of 
rating  at  thp  cu'stom-Vuse  also  varied..  Taking  tbe  iSgurts, 
however,  for  what  they  aic  wu'iLh,'it  appeals  that  beLwccu  1  yui 
and  1710  the  avenge  dnnnai  exports  ftoni  lreinid'ta,iU'ttartsvJ 
the  wortd  were' vkliiftd  at-£ss3,o66  (tb'GWeal'Bmtfh,,  £24j;<k-i) 
and  the  average  annual  imports  at  £51^,006  (frdm  Creat  Britain^ 
f  142,000).  Between  £751  and  rj6o  the.aimual.valuea  bad  risen 
idr-e^HiTtB  lo'£2,oofi,oe6  (to  Great  Britain;  £i,o6S.ooo)  and-for 
fmportito  ]Ei,s94,-ooo  (froW- Great "Brftain,  £734,000)'.  Between 
1794' and  i8q3  the  figures,  bad' further  risen  to  £4,iio,o6o  (to 
Great  Britain,.  £3,667^000)  and  £4,572,000  (from  Ciieat  Biitam 
£3,404,000}.  It  is  cleai,  tberefbie,  that  diuing  tbe  iStfa  oattury 
the  iftcrease  ofconiUierce  was  cbnsideiable.  "       " 

'  In  1825  tbe'shippirtg  duties  on  the  cross- Channel  trade  were 
abolish^  and  since  that  date  no  oSidel  figures  are  available  as 
to  a  largo  pArt  of  iTish  trade  with  Great  Britain.  The  export 
of  tattle  and  other  animals,  hbwever,  fs  the  most  important  part 
bf  this  trade  and  details  of  this  appear  in  the  following  table: — 


Yter. 

Cattle: 

Sheep. 

Swine. 

ToaL 

1891 
1900 
1905 

630.802 
745.519 
749.131 

700,626 

505.584 
7>5.202 
363.973 

2.029,561 
2,322,984 
1.813,730 

The  vdlue  of  the  aninwlE  eximtted  i 

-eturns  of  tbe 
kingdom)  of 

___  _j*  "given,  however,  for 

Ihe'prtndpal  ports  of  each  kingdom.  Between  1886  and  1905  tliese 
importaattbe  Irish  pons  Toao  from  {£6;8o2,aoo  in  vah]eto.£ia,394,000 
aad  the  exporu  Irom  £a25,c>oo  to  £i,sa7/xx>. 

The  following  table  shows  tlie  value  of  the  total  imports  and 
exports  of  merchandise  in  the  foreign  SOd  colonial 'trade  at  the 
porta  of  Dublin,  Belfast  and  Limerick  iil  each  of  the  years  1901- 
>905>- 


Ports. 

1901. 

1902. 

,    I9OJ. 

1904. 

1905. 

Dublin- 
Import* 
Exports 

Belfast- 
Imports 
Exports 

Cork- 
Imports 

Limerick — 
Imports 
Exports 

s,66S,oi0d 

54.000! 

6,626,000 
1,442,000 

1/362,000 

I5.0fw 

826,000 

6J,000 

6,999.000 

1,344,000 

1. 114.000 

17,000 

913.OW 
400 

3,1381000 
.  It2/>00 

7,773,000 
1,132,000 

1,193,000 
6,000 

855,000 
3,000 

£ 

3.77 1.000 

79.000 

7,033.000 
1.332.000 

1,156,000 
8,000 

935.000 
600 

3,664^000 
78,0001 

6,671.000 
1,780.000 

1,OIO/»0 

$.000 

854.000 

3.000 

The  Department  of  Agriculture  published  in  1906  a  report  o 
uaportaaad  exports  at  Irish  ports  for  the  year  1904.    In  this  report. 
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ihe  comctlfatg  «f  wtiich  pfewDted' mat  dtffieuldet  in  the  abwnoe 
<^  oBw^l  retuma,  areinnudttl  (0  uie  direct  trade  between  Ireland 
and  all  countries  outeide  of  Great  Britain,  (2)  the  indirect  trade  of 
Ireland  with  those  same  countries  via  Great  pritain,  and  (3)  the 
local  trade  between  Ireland  and  Great  Britain.     The  value  of  im- 

Cs  in  1904  ia  put  at  £^5, 148,306,  and  rA  exporta  at  :U6.Go6,43a. 
it  is  pointed  out  in  the  report  that  while  tbe  rBtunis  aa  remrds 
farm  produce,  food  stutTa,  and  caw  niateriaU  may  be  con^aered 
approximately  complete,  the  information  as  to  inanufactured 
goods — especially  of^  the  more  valuable  grades — is  rough  and  in- 
adequate. It  was  estimated  that  the  aggrente  value  ofthe  actual 
import  and  export  trade  in  1904  proMibfy  exceeded  a  total  of' 
£105,000,000.    The  following  table  gives  some  details  :^~ 


Importfl, 

Exfwrts. 

I.  Farm  Produce,  Food  and  Drink 

Stuffs— 
(fl)  Live-stock,  meat,  bacon,  6sh 
and  dairy  produce  .     .     , 
f&VCropB,fruft,  meal,  flour,  &C.    . 
(c)  ^Hliti,  porter,  aic,  &:.     ■. 
id}  Tea,  coffee,  tobacco,  ^ces,  &c, 

II.  Raw  Materials- 

CaJCoal.           

(6)  Wood 

(e)  Mineral. 

id)  Aumal  and  veget^blf  products 

of  simple  manufacture  .     .     . 

£3,028,170 

11,859.201 

919.  I6l 

4.330478 

2.663.5J3 
1,880.095 

JiOT3<832 

4,529.<»a 

7.996.143 
17.039.6" 

£23,445.1^3 
>. 72 1. 753 

2.576,993 

9.934..45 

From  the  figures  giveD  in  the  report  vt  would  appear  that  there  was 
in  1904  an  excess  of  imports  amounting  to  over  £8,500,000.  But 
owing  to  the  imperfect  state  of  existing  information,  it  is  impossible 
to  say  with  any  certainty  what  is  the  real  state  of  the  balance  of 
visible  trade  between  Ireland  and  other  countries. 

Shif>piitg  returns  also  throw  some  li^it  upon  the  comiaercia] 
condition  of  Ireland.  Old  fieures  are  not  of  much  value,  but  it  may 
be  stated  that  Arthur  Dobbs  pvea  the  number  of  ships  engaged 
In  the  Irish  trade  in  I731  as  3334  with  a  tonnage  of  158,414.  Ac- 
cording to  the  statistics  of  Cmbt  Moreau  the  number  of  ships  be- 
km^ng  to  Iridi  ports  in  1788  was  1016  with  a  tbnnage  of  over 
60,000,  and  in  1836  they  had  increased,  acccuding  to  the  tiade  and 
navigation  returns,  to  1391  with  a  tonnage  of  over  90,000.  In 
1905  the  vessels  registered  at  Irish  ports  numbered  934  with  a 
tonnage  of  over  150.000.  In  the  same  year  the  vessels  enterinjf  and 
clearing  in  the  colonial  and  foreign  trade  numbered  1 199  with  a 
tonnage  c^  over  1,086,000,  and  the  vessels  entering  and  clearing  in 
the  trade  between  Great  Britain  and  Ireland  numbered  41.983 
with  a  toonage  of  over  9,776,000. 

GoBVnmetU,  6"c, — The  executive  government  of  Ireland  is 
vested  in  a  lord-lieutenant,  assisted  by  a  privy  council  anid  by  a 
chief  secretary,  who  Is  always  a  member  of  the  House  of  Commons 
and  generally  of  the  cabinet.  There  are  a  large  nuniber  of 
administrative  departments  and  boards,  some,  like  the  Board 
of  Trade,  dischaigiflg  the  same  dudea  as  the  similar  dapartrnpnt 
in  England;  others,  like  tbe  Congested  Districts  Board,  deaUng 
with  matters  of  purely  Irish  concern. 

ParliamentaTy  ItepresenCaliott. — The  Redistribution  of  Seats 
A^*  1885  entirely  altered  the  parliamentary  representation 
of  Irdaod.  Tweaty-two  smlU  boroughs  were  disfranchized. 
The  towns  of  Galway,  Limerick  and  Waterford  lost  one  member 
each,  while  Dublin  and  Belfast  were  respectively  divided  into 
four  divisions,  each  returning  one  mcmbev.  As  a  result  of  these 
changes  6$  members  now  represent  the  counties,  16  the  boroughs, 
and  2  Dublin  University — a  total  of  103.  Tlw  total  number 
of  efectors  (exclusive  of  Dublin  University)  in  1906  was  686,661; 
113,59s  for  the  boroughs  and  573,066  for  the  counties.  Ireland 
is  represented  in  the  House  of  Lords  by  38  temporal  peers 
elected  for  life  from  among  the  Iri^  peers. 

Local  GoMmment. — Irish  local  government  was  entirely  re- 
modelled by  the  Local  Government  (Ireland)  Act  1898,  which  con- 
ferred on  Ireland  the  same  system  and  measure  of  self-government 
enjoyed  by  Great  Britain.  The  administrative  and  fiscal  duties 
previously  exercised  by  the  grand  jury  in  each  county  were 
transferred  to  a  county  coimdl,  new  administrative  counties 
being  formed  for  the  purposes  of  the  act,  in  some  cases  by  the 
alteration  of  existing  boundaries.  To  the  county  councils  were 
also  assigned  the  power  of  assessing  and  levying  the  poor  rate 
in  rural  districts,  the  management  of  lunatic  asylums,  and  the 


Administration  (^  cettaio  &cts  such  as  the  Explosives,  Act,  the 
Technical  Eduction  Act  and  the  Diseases  of  Animals  Act. 
Subordinate  district  councib,  urban  and  rural,  were  also  estab- 
lished as  in  England  and  Scotland  tO  manage  the  various  local 
areas  within  each  county.  The  provisions  made  for  the  admini- 
stration of  the  Poor  Law  by  the  act  under  con^deration  are  very 
complicated,  but  Miughly  it  may  be  s^d  that  it  was  handed  over 
to  these  new  subordinate  loMl  bodies.  Six  towns-^Dublin, 
Belfast,  Cork,  Limerick,  Londonderry-  and  Waterford — were 
constituted  county  boroughs  goremed  by  separate  county 
councils;  and  five  boroughs — ^Elilkenny,  ^igo,  Clonmel,  Drogheda 
and  Wexford~^*tained  their  former  corporations.  The  act 
provides  fadlities  for  the  conversion  into  urban  districts  of  (i) 
towns  having  town  commissioners  nbo  arc ,  not  sanituy 
authorities  and  (2)-  non-municipal  towns  with  popnlations  of 
over  r  500  and  entitled  to  petition  for  town  cominlsHOnerL 

Justice: — The  Suprcnm  Court  of  Judicature  ia  ootistituted  as 
follows;  the  court  at  appeal,  which  consiits  of  the  k>rd  chancellor, 
the  IcH-d  chief  justice,  and  the  master  of  the  toUs  and  the  chief 
baron  of  thb  excheqner  as  sx-q^iff  members,  andtwo  lorda 
justices  of  appeal;  and  the  high  court  of  justice  wliich  iucludea 
(i)  the  cjuutcery  division,  composed  of  the  lord  chancellor,  the 
masterof  the  Tolls  and  two  justices,  (a)  the  king's  bench  division 
composed  of  the  hvd  chief  jiisdce,  the  chief  baion  of  the  exchequer 
and  eight  justices,  and  (3)  the  land  commisaioiiB  with  tJiro  judicial 
commissioners.  At  the£iK:  vacancy  the  titleaad  nukof  chief 
baron  of  the  exchequer  will  be  abolished  and  tUe  <iffice  reduced 
to  a  puisne  jiidge^p.  By  tlie  County  OSteea  and  Courts 
(Ireland)  Act  1877,  it  was  provided  that  the  chairmen  of  quarter 
sessioas  should  b«  called  "county  court  judges  and  chairmen 
of  quaita  sessioas  "and  that  their  number  ahould  be  reduced 
to  twenty-one,  which  was  to  include  the  recoidcrs  of.  Duhiiri, 
Belfast,  Cork,  Londonderry  and  Galway.  At  the  same  time 
the  jurisdiction  of  the  county  courts  was  largely  extended. 
There  are  66  resident  (stipendiary)  magatrates,  and  four  police 
magistrates  in  Dublin. 

PoiiK.— The  Royal  Irish  Constabuhuy  were  established 
in  1&32  and  con^sted  at  firstof  5000  men  under  an  inspector* 
general  for  each  of  the  four  province^.  In  1836  the  entire  force 
was  amalgamated  under  one  inspector-geu^ai.  The  force  at 
preaept  conusts  tif  about  10,000  men  «f  all  ranks,  and  costs  over 
£1,300,006  a  year.  Dublin  has  a  separate  d^rbpolitan  police 
fdrce. 

Crime. — The  following  table  shows  the  nurobei  of-  penmi 
committed  for  trial,  convicted  and  acquitted  in  Ireland  in 
1886,  iBgr,  i)9t»  and  1905: — 


Year^ 

Committed. 

Convicted. 

Acquitted. 

.886' 
1891 
1900 
1905 

3,028 
J.G60 

1,619 
1.367 

12S6 
669 
33r 

.417 

..Of  thf  1367  mT,M\rtpt\  in  1905,  375  were  charged  with  offences 
against  the  person,  805  with  olieDces  aeainst  property  with  violence, 
545  with  offences  against  property  without  violeitce,  51  with  malici- 
ous injury  to  prcq>tsly,  44  with  forgery  snd  ofleoces  against  the 
cuTrcncy,  and  146  with  other  ofFcnccs.  In  1904,  81.775  cases  of 
drunkenness  were  brought  before  Irish  magistrates  as  compared 
with  227,403  in  England  and  43.580  in  Scotland. 

Poor  iaro.— The  ftSowing  table  gives  the  numbers  in  recrfpt 
of  indoor  and  outdoor  relief  (exclusive  of  persons  in  institutions 
for  the  blind,  deaf  and  dumb,  and  for  idiots  and  imbeciles)  in 
the  years  igoz-rcjbs,  together  with  the  total  expenditure  for 
relief  of  the  poor: — 


Year. 

during  the  year. 

Total  Annual 
Expenditure. 

Indoor. 

Outdoor. 

Total. 

1902 
1903 
1904 
1905 

363.483 
363.091 

390.047 
434.117 

T05,5oi 

98:607 
124.697 

4M.984 
452.^41 
488.654 
558.814 

£1,016.691 
9«6,30i 

y  Google 


IRBLANiD) 


753 


Tkc  iivereae  daily  nundM)-  jft  receipt  of  re)i^«(-all,iltiAilt  (qxcepf 
outdoor  relief)  during  the  same  years  was  as  follows:  1903,  ^l^idy, 
1903.  iifioo;     1904,    44.721;     1905)  't3.9«i-    Th*  percentage  of 


Congested  DUlHcls  Board. — This  body  was  constituted,  by  the 
Purchase  of  Land  Act  1S91,  atid  is  composed  9!  tKe  cliiel 
Becretary,  a  member  of  the  Land  Commission  and  five  othci 
membeis. ,  A  considerable  sum  of  money  vas  placed  at  its 
disposal  for  carrying  out  the  objects  for  which  It  was  created. 
It  *nras  [irovided  that  where  more  than  30%  of  the  population 
of  a  county  lived  in  electoral  (flvlsion^  of  which  the  tfttal  rateable 
value,  when  divided  by  the  number  of  the  popOlation,  gave  i 
sum  of  iesB  than  £1,  los.  for  eac6  indivldlial,  these  divisions 
should,  for  the  pur{)oses  of,  the 'act,  form  a  separate  county,  called 
a  congested  di^iricts  county,  a'nd.slitimd  tie  subject  to  the  opera.: 
tions  of  the  board.  In  order  tn  improve  the  condition  of  a^alra 
in  congested  districts,  thebOand  mm  empoweied  (i)  to  amali 
tiamate  small  holdibgs  eithbr  by  ilirectly  aiding  migration  or 
emigration  of  occupiers,  or  by  reoomiAentUng  the  Land  Commis- 
sion to  facilitate  amalgamation,  and  (a)  generally  to  aid  and 
develiq)  out  of  its  resources  agiictUtvrc,  forestry,  the  brtaiiDg 
of.livD-stoCk,  weaving,  sfrfnnisg,  fitjWng  and  any  otiier  suitable 
industries.  Further,  provisions  regulating  the  ppemtions  of 
funds  of  th(:  board  ^ere  enacted  in  18931  r^,  j&qg  and  1903; 
and  by  its  constituting  act  the  Department  of  Apiculture  was 
empowered  to  ezerdse,  at  the  request  of  tbe  boU4,  any  of  its 
powers  and  duties  in  congested  districts. 

Rdigioti. — The  gr^t  majority  of  the  Insh  people  belong 
to  the  Roman  Catholic  Chiuch.  In  1891  the  Ronum  Cathtdics 
numbered  3,547,307  or  75%  of  the  total  popolation,  ftnd  in 
1901  they  numbCTed  3,308,661  or  74%.  The  adherents  of  the 
Churchof  Ireland  come  next  in  number  .(581,089  in  1901  or  13% 
of  the  population),  then,  the  PvesbyteriaBB  (443^76  in  1901  <»r 
10%  of  the  population),  the  'orAy  otber  denoniiiiatloa  with  a 
con^derable  number  of  members  being  the  Methodists  (62,006 
in  1901).  As  the  result  of  emigration,  which  drains  the  ^omaa 
Cathoiic  portion  of  'tbe  population  more  tha&' any  other,  the 
Roman  Catholics  show  a  larger  proportional  <|ecKne  in  numbers 
thah  the  Protestants;  for  example,  between  1891  and  1901  the 
Roman  Catholics  deceased  by  over  6%,  .the  Church  of  Ireland 
by  a  iittfe  over  3%,  the  Presbytehana  by  less  thui  1%,  while 
the  Methodists  actually  increased  by  some  ii%.  The  only 
counties  in  which  the  Protestant  religion  pr^dbminatra  are 
Antrim,  Down,  Armagh  and  Londonderry. 
!  Roman 

j»,  whose 

and  33  bnhopai  aU  nominated  by  the'  'popt,  Tbe  episcbpa)  emolu- 
meats  arise  from  the  menial  pariahea,  the  iiiCTimfetflty  of  alikh  it 
retained  by  the  biBhops,  from  Hcences  andfrotn  aij  atlnnal  cmmH^ 
bution,  varyiiw  in  amount,  pBi<l  by  the  clergy  of  the  diocese.  Th^ 
clergy  are  mi[A>0Tt!etl  by  Sees  and  the  volunnry  contributions  of 
thwr  fioakB.*  At  the- census  o*  1901  there  were  1084  parisheB,  and 
the  clefgy  numbered  3711.  In  addition  to  the  aecafer  clergy  titers 
are  several  communitiea  of  regular  (trietts  scattered  over  the  country, 
mitdsterinr '  in  their  own  cnurctea  but  without  par6ct>ia]  juris- 
dicrion.  There  are.  also  numerous  monasteries  and  convents,  a 
larg^  Dumber  of  which  are  devoted  t<y  edncational  purposes.  The 
great '  majority  o(  the  secular  derfy  Me  edufcated  at  Maynooth 
College  (lee  below). 

The  Pmtenanti  of  Ireland  belong  mainly  td  the  Church  of  Ireland 
(episoopalian)  and  tbe  PrBsbyterian  Church,  (For  the  ftwroer  see 
IRSLAKD,  Cbukch  of}. 

The  Presbyterian  Church,  whose  adherents  are  found  principally 
in  Ulster  and  are  the  descendants  of  Scotch  settlers,  was  Originally 
formed  in  the  middle  of 'the  17th  century,'and  in  1840  a  reunion 
took  place  of  the  two  divi^ons  into  which  the  Church  had  formerly 
separated.  The  governing  body  is  the  General  Assembly,  consisting 
of  ministers  and  laymen.  In  1906  there  were  569  congregations, 
arranged  under  36  presbyreries,  with  647  ministers.  The  mmisters 
are  supported  by  a  sustentation  fund  formed  of  voluntary  cori- 
tributions.  the  rents  of  seats  and  pews,  and  the  proceeds  of  the 
commutation  of  the  Regium  Donum  made  by  the  commlsstoners 
under  the  Irish  Church  Act  1860.  Two  colleges  are  connected  with 
tbe  denomination,  the  General  Assembly's  College,  Belfast,  and  the 
Magee  College,  Londonderry.  In  1881  the  faculty  of  the  Belfast 
College  and  the  theological  profesaor*  of  the  Magee  College  were 
incorporated  and  constituted  as  a  faculty  with  tbe  power  of  granting 
dwrees  in  divinity. 

The  Methodist  Church  in  Ireland  was  formed  in  1678  by  tbe 


Uhion  of.  the  We»ley*n  with  the  Prfnuttw  Wesleyan  Metbodi)A9> 
The  number  of  ministers  is  over  250,     . 

Edttcatitm.—The  following  table  shows  that  the  proportion  per 
cent  of  'the  total  population  of  five  years  old  and  upwards  able  to 
read  and  write  has  been  steadily  rising  s»«»  i»6i  :t— 


Read  and  write 
Readonly  .  . 
Neither  read  nor 


Lja: 


'roportLon  per  ct 


I8ti.     t^\.      1901- 


'.Further  detads'dii  tbe  sanie  subject, 'accordii%  to  provinces  and 
religious  denominations  In.igoi.areaiibjeJnpti—  -  < 


•'('■  '""1 

MUDJWf. 

Utw. 

C«»^^^.   . 

Roman  *Cath.*c»— 

Read  and  write    .     .     . 

Readonly       .     . 

■  s  ■ 

7 

Neither  read  oat  write    . 

.  L3  . 

.  .15 

19 

.     21 

ReadantTwrire     .      ,      , 
Readonly       ...    ■; 

95 

95 

93    , 

Neither  read  norwrlte-   ; 

i  ' 

4 

PreabytdriM»-^ 

Read  and  write 

V  ■ 

}  «6. 

88 

96. 

Readonly        .      .      .      . 

Nejtjier  read  nor  wnt*    . 

3 

3 

Read  and  write    .     .     . 

97 

97 

90 

¥> 

Road  only 

Neither  Tead  nor  write    . 

-■  s 

Jl 

Others-: 

.  Read  and  write    .     .     . 

91  , 

91 

90 

94 

Read  oi^Iy        .... 

I 

Neither  read  nor  write    . 

? 

4 

5 

Total- 

Read  and  write    .     .     , 

8r 

6 

■      S 

9 

7 

1 II 

M 

.      13 

JjMtuage. — The  number  of  persons  who  speak  Irish  only  continues 
10  decrease.  In  1881  they  numbered  64,167;  in  1891,  38,192.: 
and  in  i9or,  20,953.  If  to  those  -Who  spoke  Irish  only  are  added 
the  persons  who  could  speak  both  Irish  and  Engfish,  the  total 
nuinber  Who  couki  speak  Irish  in  looi  was  641,143  or  abouf 
J4%,  of  the  population,  The  purely  Irish-Bpeaking  population  i? 
to' be  found  principally  in  the  province  of  Connauent,  where  in 
1901  they  numbered  over  li.oOo.  Theeffohsbf  the  Gaelic  League, 
founded  10^  ehcburage  tbe  study  of  Gaelic  littiiature  and  the  Itieh 
langnage,  prada<^  results'aeen  in  >tbe  census  retiime  ,for  iQoi. 
which  shfl^ed  that  tbe  pupils  learnipgjrish.  had  very  largely  ia- 
creased  as  compared  with  1891.  .-.,  ' 

■  l^e  univeftity  of  Dublin  (q.v.),  ilrhicli' is  for  pnctkal  purposes 
identloal  wftfa  lenity  College,  DuMro,  wta'lncorporated  in  iS9s. 
The  govenusent  is  in  the  hands  of  a  board  eoh^tiiig  t/ni- 
<of  the  |)mv«st  and'  the  settfatr  f^Uoms,  astlned  by  vmmm 
a  council  In  tht  electiob  of  iprofcsion  add  in  the  "^ 
regulation  of  studies.  Tbe  council  is  composed  of  the  **"l»* 
provost  (and,  in  his  abseace,  the  victMptOvest)  and  elected 
membe».  Thera  is  also  a  senate,  Conlpesed  of' the  chancellor 
or  Vice-<^ianceIlor  and  all  doctors  a&d  msisiiers  who  have  kept 
their  names  on  the  books  of  Trinity  College. '-  Rdlgidue  tests  ■Were 
abob^ed  in;i873,  and  tlM  univet«ty-fB  Aow  open  to  all;  but,  as 
a  matter  M)  fact,  the  vast  majority  «f  the  students,  even  since 
the  abolition  of  tests,  have  always  belonged  to  the  Church  of 
Ireland,  and  the  divinity  school  is  purelyPititestant. 

tdjnjrsoance  of  the  Univetsity  Education  (Ireland)  Act  1879, 
the  Queen's  University  in  Ireland  wss  superseded  in  i88j  by 
the  Royal  (JnlVersity  of  Ireland,  it  being  provided  that  the 
graduates  and  students  of  the  former  should  have  similar  rank 
in  the  new  univeraty.  The  government  of  the  Royal  UnivetBity 
#as  vested  in  a  senate  consisthig  of  a  chancelloT  and  senators, 
with  power  to  grant  all  such  degree?  as  could  be  conferred  by 
Miy  nnivetsity  in  the  United  Kingdom,  except  in  theology. 
Female  students  bad  exactly  the  same  rights  as  mide  students. 
The  university  was  simply  an  examining  body,  no  re^dence  in 
any  college  nor  attendance  at  lectures  bei&g  obligatory. 
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a^winttaents  to  the-seuat«'tltiti  t6  fellowships  were  made  on  the 

S'nciple  that  one  half  of  those  appointed  should  be  Roman 
tholics  and  the  other  half  Protestants;  and  in  such  subjects 
as  history  and  phikisopby  there  were  two  couia«&  of  study  pie- 
scribcd,  one  for  Roman  GathoHcs  and  the  other  for  Proteatants, 
In  1905  the  number  who  matriculated  was  947,  of  whom  2i3 
were  femaJea,  aod  the  number  :of  students  who  passed  the 
academic  examinations  was  aigo.  The  university  buildings 
are  in  Dublin  and  tht  fellows  were  mostly  prof  essom  in  the  various 
colleges  whose  Students  were  undetgraduates. 

The  three  Queen's  Colleges.^ ^flf^j,  Cotlkaod  Galway,  were 
fminded  in  1849  and  until  1883  fonned  tbe  Quecn,'s  University. 
Theii  curriculum  comprised  all  the  usual  courses  of  instnietion, 
exeept-tbeelogy.  -3^y-wen-opeB-t»'f^  denemmatiefis, -but, 
as  mi^t  be  expected,  tbe  Belfast  college  (dissolved  under  tbe 
iHsb  FnlversTties  Act  1908;  see'  below)  was  ajmtst  entirely 
Protestant.  Its  situation  in  a  great  industrial  centre. also  made 
it  the  most  important  and  flourishing  of  the  three,  its  students 
numbering  over  400.  It  pos9esse4  an  excellent' medical  school, 
^hich  was  largely  increased  owing  lo  private  benefactions.    ' 

The  Irish  Universities  Act  ipoS  provided  for  tbe  foundation 
<rf  two  new  universiiies,  haying,  their  seata  .nespettively  at 
Dublin  and  at  Belfast.  The  Royal  University  «^  Ireland  at 
Dublfti  and  the  Queen!s  College,  Belfast,  were  dissolved.  Pro- 
vison  was  made  for  a  new  College  to  be  founded  ^t  Dublin. 
This  college  and  the  existing  Queen's  Colleges  at  Cork  anil  Galjv&y 
were  made  constituent  colleges  of  the  new  uniyer^ity  at  Cublio. 
Lettecs  patent  dated  December  3,  1908,  granted  charters  to 
these  foundations  under  the  titles  of  tbe  National  University 
of  Ireland  (Dublin^,  the  Queen's  University  of  Belfast  and'  the 
Univeraty  Colleges  of  Dublin,  Cork  and  Galway. '  It  -wai  pro- 
vided, by  the  act  that  no  test  ol  religious  belief  should  bo  Imposed 
on  any  person  as  a  condltioii  of  bis  holding  any  position  in 
any  foundation  under  the  act.  A  body  of  o^^mi&sioners 
was  appointed  for;  each  of  the  new  foundations  to  draw  up 
statutes  fOT  its  government;' and  for  the  purpose  of  dealiqg 
wltTi  any  matter  calling  for  joint  action,  a  Joint"" coiiimissio fa, 
half  from  each  of  the  above  commissions,  was  established. 
Regulations  as  to  grants-in-aid  were  made  by  the  act,  with  the 
Btipulatioa  tbat  no  sum  from  them  should  be  devoted;  to  the 
provision.  01  nuintennnce  of  any  building,  or  tutorial  or  Other 
office,  tor  religious  purposes,  thotigh  private  benefaction  for 
such  purposes  is  not  prohibited.  Proyisions  were  also' made  as 
to  tbe  transfer  of  graduates  and  students,  so  that  they  might 
occupy  under  the  new  rtgime  positions  equivileut  to  those 
which  they  occupied  previoiHiy,  in  respect  both  of  degrees 
and  the  keeping  of  terms.  The  commisMoners  were  directed 
to  work  out  schemes  for  the  employment  of  0Scet3  alftady 
employed  in  the  -inatilutions.  affected,  by  the  new  amwge- 
ments,  and  for  the  :compensaiion  of  those  whose  employment 
£Ould  -not  be  continued.  A  committee  of  the  piivy  gOuncil 
in  Ireland  waa  appointed,  to  be  styled  the  Irkh  Uniwrsities 
Committee. 

The  Roman  Catholic  University  College  in  Dublin  may  be 
described  as  a  survival  of  the  Roman  Catholic  University,  a 
voluotaxy  institution  fouaded  in  1854.  In  1883  the  Roman 
Caifat^c  buhopB  pjaced  the  buildings  belonging  to  tbe  university 
undn  the  control,  and  direction  of  the  archbishop  :of  Dublin, 
who  undertook  to  maintain  a  coUege  in  which  «duQa^ion  would 
be  given  acoirding  to  the  regulations  of  the  Royal  University. 
In  1883  the  dLrectioni<^  the  college  was  entrusted  to  the  Jesuits. 
Although  the  college  receives  no  grant  from  public  funds,  it  has 
proved  very  successful  and  attracts  a  considerable  number  of 
students,  the  great  majority  of  whom  belong  to  tbe  Church  of 
Rome. 

The  Royal  College  of  Science  was  established  in  Dublin  in 
1867  under  the  authority  of  the  Science  and  Art  Department, 
London.  Its  object  is  to  supply  a  complete  course  of  instiuction 
in  science  as  app^tcable  to  the  industrial  arts.  In  1900  tbe  college 
was  transfened  from  the  Science  and  Art  Department  to  the 
.Department  of  Agriculture  and  Technical  Instruction. 
,     Maynooth   (?.o.)    College  Was  founded  by  an  Irish  act  of 


calitK  ^ 

k'ea  neu 


parliament  Jn  r795  for  the  tfainingcifRomBn  Catbollc  studraits 
for  the  Irish  priesthood.  By  an  act  Of  1844  it  was  permanently 
endowed  by  a  grant  from  tl)e  consolidate  fund  of  pver  £26,000 
a. year.  This  grant  was  withdrawn  by  the  Irish  Church  Act 
i3£9,  the  college  receiving  as  compensation  a  lump  sum  of  ovef 
£372,000.  The  average  number  of  students, entering  each  year 
is  about  100.         , 

There  are  two  Presbytwian  colleges,  the  General  .A^mbly's 
College  at  Belfast,  which  is  purely  theological,  and  tbe  Magee 
College,  Londonderry,' wbich  has  Ijtcrary,  scientific  and  theo- 
logical courses.  In  i88t  the  Assembly's  College  and  the  tbeo- 
logical  professors  Of  Magee  College  were  constituted  a  facijltjr 
with  power  to  pant  degrees  in  divinity. 

In  addition  to  tbe  foregoing,  seven  Roman  Catholic  institutions 
Were  ranked  as  collfiges  iti  tJleT;enS[i9  of  loot ;— All  Hallows  (Drum- 
cOrdra),  Holycross  TCloilKfte)/ University  G611ege  (Blackr6dc>,  St 
Patrick's  (Carlow).  St  Klenut's  (Kilkenny),  Sc  StanislauB's  (Tulla< 
more)  and  St  Patrick's  (Thurjes),  la  1901  the  aggtt^te  oumfeef 
of  students  was  715.  of  whpm  aog  were  returned  aa  under  the  faculty 
of  divmity. 

As  regards  secondary  schools  a~broad  distinct iorr 'can  be-flraWn 
according  to  religion.  ThrRomamCathalics  have  dIocewnKliaots, 
qchpols  under  rdjgipua  ords^,  monastu:  a^d  coMvent '  duoob. 
schools,  and  Christian  Brothers'  .echoots,,  which,  were  .,  ,  .  .  , 
attended,  according  to  the  census  returns  in  iqoi,  by  nearly  33;ooo 
pupifs,  maieaiid  female.  On  the  other  hahd  are  the  en'ddwedidiools, 
whicharealmo^ciclusively  Protestaat  in  theirgOVemmerit.  Undw 
this  beading  may  be  included  riwal  and  dioc9«an  whoolsaMacboc^ 
upon  the  foundation  of  Erasmus  Smith,  and  otheraprivatefly  eiulo'ved. 
In  looi  these  school?  numbered  SS  and  had  an  attendance  of  2653 
pu(^iil9.'  To  these  must  Be  addedvarious  'nrivals  establrshmetits, 
which  in  the  lante  year  had  over  Sooo  pupils,  mainly  Proteatants. 
with  theae«ectondary  echooisasa  whole  the  censtiB  of  1901 
igures  as  to  the  number  of  pupik  eng^^ed  upon  what  the 
isioners  call  the  "  higher  studies,"  i.e.  studies;  invoivmg 
instruction  in  at  least  one  fottign  language.  In  1881  the  number 
of  such  pupils  was  18,657;  >"  1891,  93,484;  and  iti  1901,  ^484; 
of  wbom  J7,»03  were  males  and  11,381  females,  divided  as  lolk^ 
among  the  different  relieiona — Roman  Catholics  18.248,  Protestant 
Episcopalians  5669,  Presbyterians  3011,  Methodists  760,  and  others 
367.  This  increase  in  the  number  of  pupils  engaged  in  the  higher 
studies  is  proteblf  .due  to  a  large  esitent  to  the  scheme  for  the 
encouragement  of  intermediate  ediication  which  w^  ettabliBlwd  by 
act  of  parliament  in  i8;;9.  A  sum  of  £1,000,000,. part,  of  the  Irish 
Church  surplus,  was  assigned  by  that  act  for  the  pcombtion  of  tbe 
intermediate  secular  education  of  boys  and  girls  in  frelahd.  The 
administration  of  this  fund  was  entrusted  to  a  board  oF  conv- 
miBsiooera,  who  were  ta  apply  its  revenue  for  the  purposes  of  tie 
act  (i)  by  carrying  on  a  system  of  public .  emmijiatiQhs,  (a)  by 
awarding  exhibitions,  prizes  and  certificates  to  students,  and  (3) 
by  the  payment  of  results  fees  to  the  manager  of  schools.  An 
amendineact  «bs  passed  in  1900  and  the  examioations.are  now  held 
uadeKTutea.madeia  virtue<]f  that  act.  The  number  of  etndenta  who 
presented  tbemeelves  for  examination  in  1905  was  19677 ;.  tbe 
amount  expended  in  exhibitions  and  prisea  was  £&js6;  and. the 
grants  to  schools  amounted  to  over  £50,000.  .The  examinations  were 
.bekl  at  259  oenties  in  99  differeot:  Inralitiea. 

Primary  education  in  Ireland  is  uiuler  the  genecal  control  <A  the 
commissioners  of.  national  education,  who  wete  first  created  in 
1831  to  take  the  place  of  the  society  for  the  education  of  the  poor, 
and  incorporated  in  1845.  In  the  year  of  their  inccMporation  the 
schools  under  the  control  of  tbe  commissionsn  nnmbeivd  3406, 
with  433,844  punils,  and  tbe  amount  of  the  parliamentary  grants 
was  £75,000;  while  in  1905  there  were  8659  schools,  with  737.752 
pupils,  and  the  grant  was  almost  £l  ,400,000.  Of  the  pupils  attending 
in  the  latter  year,  74%  were  Roman  Catholics,  ia%  Protestant 
Episcopalians  and  11%  Presbyterians.  The  schools  undef  the 
commissioners  include  national  schools  proper,  model  and  workhouse 
schools  and  a  number  of  monastic  and  convent  schools.  The  Irish 
Education  Act  of  189^  provided  that  the  parents  of  children  tif  not 
less  than  6  nor  more  than  14  years  of  a«e  should  catuc  them  to 
attend  school  in  the  absence  ol  reasonable  excuse  on  at  least  150 
days  in  the  year  in  municipal  boroughs  and  in.towtis  or  townships 
under  commissioners;  and  provisions  were  made. for  ■the  partial  or 
total  abolition  of  fees  in  specified  circumstances,  for  a  parliamentary 
school  grant  in  lieu  of  abolished  school  fees,  and  for  the  augmenta- 
tion of  the  salaries  of  the  national  teacbera. 

There  are  5  reformatory  schools,  3  for  boys  and  3  for  girie,  and  68 
industrial  schools,  5  Protestant  and^s  Roman  Catholic. 

By  the  constituting  act  of  i8gg  tbe  control  of  technical  education 
in  Ireland  was  handed  over  to  the  Department  of  Agriculture  and 
Technical  Instruction  and  now  forms  an  important  part 
of  its  work.  The  annual  sum  of  £55,000  was  allocated 
for  the  purpose,  and  this  is  augmented  in  various  ways. 
The  department  has  devoted  itself  to  (0  promoring  m- 
struction  in  experimental  science,  drawing,  manual  mstruction  and 
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domestic  economy  in  day  secondary  schools,  ^3)  Mipplyine  funds  to 
country  and  urban  antboricieB  for  the  organization  of  scncmes  for 
technical  instruction  in  non-apicultural  subjects — these  subjects 
^mbrad:^  not  only  preparation  for  the  highly  or^nized  industries 
but  the  tsaching  of  such  rural  industries' as  basket- maid ng,  (3)  the 
training  trf  teaclKrs  by  classes  hdd  at  various  centrra,  (4) 
tlu  prwiaon  of  central  institutions,  aiid  (5)  the  awarding  of 
echolarsbips. 

Revenue  and  SxpeadUwvi-^Thi  early  statistics  as  to  revenue 
dud  expetaditure  in  Ireland  are  very  ftagmeatiiry  and  afford 
UtUe  pw^illty  of  comparison.  Duri^  tlie  first  i;  yCan 
of  Bbabetli's  reign  the  expenses  of  IreJanc),  chiefly  00  account 
of  wars,  amounted,  acccirding  to  Sir  Jatues  Ware's  estimate,  to 
ove'r  £490,000,  wMie  the  revenue  is  pal  by  some  wiiteta  &t 
£8060  per  anniunand  by  others  kt'less.  In  the  reign  of  James  1'. 
the  customs  increased  from  £%6  to  over  Igooa;  but  although 
tie  bbtained  from  various' sources  about  £10,000  a  year  and  a 
con^derable  sum  also  accrued  fFom  the  plantation  of  Ulster, 
the'  revenue  is  sifpposed  to  have  fallen  short  of  the  expenditure 
by  about  £ifi,ooo  a  year.  During  the  rei^  of  Charles  I.  the 
cust<tms  increased  fourfold  in  vidue,  but'it 'was  fehnd  necessary 
to  raise  £i7o;ooo  by  yearly  subsidies'.  '  Aticording  to  the  repotti 
of  the  committee  appointed  by  CfOmrwell  to  invfestigate  the 
finaftciftl  condition  m  Ireland,' the  reVenue  In  1654  whs  £r97, 304 
4nd  the' eitpejiditurc  £630,814.-  At  the  Restoration  the  Irish 
parKstj^ent'feraiitc(3  ia  hereditafy  levemle  to  the  bing,  a^  excise 
f6r  tfte  maintenance  of  tbe  artny,'  a  sateiilly  of  tonni^  and 
poundage  for  the' navy,  ajid  a'fa^  on  heartte  ih  li*u  of  feudal 
burdens.'  "■Additibnai  duties"  irtre  p^tetf  shortly  after  the 
Revolution'.  ■"'* 'Appropriate  tfutife '  were  impdSed  at.diSereiit 
^etiddfe;  stamp  'duttes  were  first  granted  in  1773,'  ind'the  post 
rifRce  first' became  a  source^ ' 6f' revenue  tri  1783.  In'  rjtrf'the 
hereditary  revenue  with  alddhioilal  .  dati^s  produced  over 
j£394-*».'  .'■  "    ■  _■■'     ■  '     ■      '"''■■■. 

Setums  of  the  ordinary  !reV5nue  were  first  presented  to  t(ie 
1  parliament  in  i-fy).  Ftartt  special  returns  to  parliament  the 
fblknmtg  taUe  rihows  net  inctinUf^ftnd  ecpeodfturc  over  a  ^series  of 
'yw»  *ip.4o.  1868;'-  (  ■     ,.  . 


.Year. 

Incomp.   ,, 

.5^SP^diturc. , 

t73r 

'£4i05.0ixy' 

-£4ta7.«»  ' 

:'X 

.441^000^ 

■4*I.O«o.  ■ 

.    _S7l«JM 

1 781 

739.000 

1,015.000 

1800 

'ISi» 

■  'i834 

3,814,000    ■ 

^  i«5o 

4,130.000    ' 

-.'.1.860: 

.■.1868 

6,176,000  J 

.  6,6jh,ooq 

Th^amount  o{  imperial  revenoe  collect^  and  expendefl  in  Iceland 
liiidCT- various  Utedl  fbr  ihetive'  yeSrS'  igM-igpfe  appears  in  the 
fbHoWhiff  tables: — ■    '  1   .^  1 


Subtracting  in  each  year  tile  total  expenditure  froih  die  estimated 
true  tievenne  it  would  appear  from  the-foregoing  table  that  Ireland 
contributed  to  imperial  services  in  t^e  years  under  consideration  the 
folloiving   sums:      £2,570,000,   £2,852,000,    £2,206,500.   £2,166,900 

and£i,8n,50or- 

'  The  finandol  relatioDB  between  Great  Britain,  and  IreUnd 
have  long  been  a  subject  of  controveVsy,  and  in  1894  a  roy^ 
comi^iksion  was  appointed. to  consider  tbem,  which  present^ 
its  .report'  in  1896.  The  coBimissioners, .  though  diSenog  on 
several  points, '  were  practicaUy  Agreed:  bti  tbe  following  five 
etindusions-.' (1)  that  Great  Britain  aotj  Ireland  must,  for  the 
purposes  of  a  finandaJ  inquJiy,  be  considered  as  separate  entities; 
(2)  that  the  Act  of  Union  imposed  upon  Ireland  a  burden  which, 
aseTcnts  showed,  she  was  unable  to  \tea,i;  (3)  that  the  increase 
<ri. taxation  laid  upon  Ireland  betwaea  1853  and  1860  was  not 
justified  by  the  then  ejisting  ch«uih^ancesi  (4)  tfa&t  identity 
oi  rates  of  taration  did  ^mt  necessarily  invotVe  equality  of 
burden;  (5)  that,  while  the  attual  tax  revenue  of  ^elaad  was 
about  ioBe-elavBDth  of  that  of  Great  Sritain,  the  relative  taxaUq 
capaqity  of  IMand  was  very  much  sm^er,  ^nd  was  not  estimated 
by  any  of  tlie,  comnjissiopexa  a^  exc^ei^g  one-twentieth.  ,  TJii^ 
repioit  flumished  tb«  maberial-forioucJi;. controversy,  but  litU« 
practical  outcome;  it  was  avowedly  based  «D.the  consideratian 
of  Ireland  as  a  separate  countty,  and  Was  Iberefore  incohsbtent 
with  the.principles  of  Unionisjn.  ,  '.  ', ' 
.  The.  public  debt  of  Ireland  amounted  to  over  £i34,obOj<?oo  iq 
iSt7,  in  which  year  it  wa»  consodidatedj  with  the  British  national 

debt.^  .'■,■.  -.■■.:';. 

Xofoj  Thxatwn. — The  Local  Covenunent  Oreland)  Act  18^ 
eSected  cOQatdcrable  chaneee  In  local  fina^Ke.-  The  fi&cal  duties 
oi  the  grand  jury,  ijvere  abolished,;  aiid  the  county  council  whicn 
took  the  place  of  the  grand. jury  for  bptb  fiscal. ana  admisistrativa 
purpwes.wa^  S>y«n  three  sources  of  re>imue:  (i)  the  agricultural 
grant,;  (2)' tbe:rlicesKe  dnties  and  othef;: imperial  grants,  and  (^) 
tbe  popr;irate.  These  may  be  considered  ^eparatdy,  (1)  It  was 
pi;ovided '  that  the  Local  Covernoi^t .  B<»id  shoulq  ascertain  the 
amount  of  icounn'  cess  and  poor  rate  levied  od  agricultural,  U^  in 
Ir^laoa  duning  the  year.endi'ng  (n»  rej^^s  tbe  poor  rate)  on.thp 
__..     ,  ^_  ..  .1. .    .    ,  /       ,^  ,1 ...  — ,  „^  jjig  pj^  gj 

agriculture 
from  the 


!rile>.  aioQulU  qf  the  agricul|utal  gr^uit  was  ascertained  ti 

i7i7,ODd,  ;6M>oral:e  provisions  wer«.  also  made  in  tbe«ct  for  fixiJia 
the  proportion  of  the  grant  to  whitji  e*fh  county  should  be  entitleo, 
^nd  the;; lord-lieutenant  was  eiapoWfetl  to-  pay  ,haU:year[y  |he 
pTop^ioB  BO  ascertained  to-  the  county  council,  (a)  Before  ;tl^ 
passing  of  the  act  .grants  were  iiiftde-jronj..the,imBerial  eKqheaucr 
'"  .oJ.  iiinafJC 


POlh^.gjan^,  juries  ii 


.  lunatics  and  (q 


^,  ,.  ,.„ ,.     .         aid.of  thft  iBaiiWiMjai*(e,.o.         ,.  ...  ,„ 

boards  of  guardians  for..niedical  and- etkKaqonal  ,parjiciBes.  and  lor 

■     ■    " ■  ■'  ^^"  ■^     rTiigT'tt 

.1- Govern  m 
H  there,  she 
,     .  .  ,  ,         .      .  lo*^'  t^at 

jiia^  a  Slip"  equal  tOj  the  duttes  coUosted  in  Ire.land.oa  certai*! 


yw: 


'Estate,  £k. 
Dutieiiand 

'Stamps. 


.Ptop^r  y 

and  Incotie : 

-  Ta*. 


.Eetinutted 
:      True 
£evenUe.  - 


£2,244.000 
2.7i7;ooo 
2l545.o<» 
2,575.«« 


5,904.«» 

,  5,584,000 
5,506,000 


i;i,o7a,odo 
93a/»o 
1,033,4*00 
1, 016,000 


£m'43.< 
i,,»44-o6o 

1,013,0  Mr 
983(C    ' 


£923,000 
"960,000 
980,000 


£149,000 
148.500 
146,500' 
150.500 
i5o.t>oo 


£n,353.«>o 
R'.OOlf.^do'' 
ir,646,5O0 
Ti,34o;soo 
1 1.096,000 


£9.784,000 

9-748.500 

9.753.300 
9,447.000 


Year. 

Consolidated 

,    Fund. 

Voted. 

Local  Taiation  Accounts. 

'  Tofed 

'  civa 

Ctarges. 

Collection 
of  Taxes. 

PostO(n«. 

Total 
Expended. 

Estimated 
True 

•Local 
Taxation 
Revenue. 

EKchequer 
Revenoe. 

1902 

1903 

.    "(904 

lis 

'IK 

170,000 
166.000 
164.000 

£4.271,000 
■4.357,500 
4,569,000 
4,547,000 
4.5«.500 

£389.000 
383,000. 
376.000 
3741.000 
385.000 

£1,055,000 
1^8,000 
1,059.000 

1,059,000 
1,059,000 

£5.S84;aoo 
5^67,000 
6,174,000 
6,146,000 
6,191,500 

£243.000 
246,000 
348,000 
349,000 
245.000 

£1/187.000 
1,140,006 
1,126,000 
1,173,000 
1.199,000 

£7.214*000 
7,3M.«» 

7.567,000 

£9.784,000 
10,205,000 
9.7*4i50o 
9.753.300 
9.447.000 

y  Google 


756 


IREJLAND 


,{EAIM-y  HISTORY 


specified  loca]  taxation  licences.'  In  addition,  it  waa  enacted  that 
a  fixed  sum  of  ;C79,ooo  slioiild  be  forthcoming  annually  from  ths 
consolidated  fund.  C3)  The  county  ce«s  was  abolished,  and  the 
county  councils  were  empowered  to  levy  a  single  rate  for  the  rural 
districts  and  unions,  called  by  the  name  of  poor  rate,  for  all  the 
purposes  of  the  act.  This  rate  is  made  upon  the  occupier  and  not 
upon  the  landlord,  and  the  occupier  la  not  entitled,  save  in  a  few 
ipecified  cases,  to  deduct  any  of  the  rate  from  his  rent.  For  the  year 
ending  the  31st  oC  Mardi  1903,  the  total  receipts  of  the  Irish  coutity 
councils,  exclusive  ot'the  county  boroughs,  were  £2,^64,398  and 
their  total  expenditure  was  £3.959>96l,  the  two  chief  items  of 
ex^nditure  being  ''  Union  Charges "  i,l  ,003,630  and  "  Road 
Expenditure  "  £779ii74.  Duriog  the  same  period  tiie  total  receipts 
from  local  taxation  in  Ireland  amounted  to  £4,013,303,  and  the 
amount  granted  from  imperial  sources  in  aid  of  local  taxation  was 
£1,781,143- 

Loatis. — The  total  amount  isaaed  on  loan,  exclusive  of  closed 
sources,  by  the  Commitsianeis  of  Public  Works,  up  to  the  jitt 
of  .March  1906,  was  £a6,946^<^,  of  which  £13,221,913  had  been 
repaid  to  the  exchequer  aa  principal  and  S,oii,go6  as  interest, 
and  £1,609,694  liad  been  remitted.  Of  the  sums  advanced,  about 
£3,500,000  was  under  the  Improvement  ol  Lands  Acts,  nearly 
£3,500,000  under  the  Public  HeaJth  Aota,  over  £3.ooo,(XK>  for  lunatic 
fsylums,  and  over  £3,000,000  under  the  vanousXabouiKrg  Acts, 

^nitfig.— The  Bank  of  Ireland  was  established  in  Dublin  in 
1783  with  a  capital  of  £600,000,  which  was  afterwards  enlarged  at 
various  times,  and  on  the  renewal  of  its  charter  In  i8ai  it  was 
increased  10  £3,000,000.  It  htdds  ia  Ireland  a  position  oorresponding 
to  the  l^n)c  of  England  in  England.  There  are  eight  other.joint- 
stock  banks  in  Ireland.  Including  the  Bank  of  Ireland,  thdr  sub- 
scribed capital  amounts  to  £36,349,230  and  their  paid-up  capital  to 
£7,309.230.  The  anthoriied  note  circulation  is  £6,334,494  and 
the- actual  note  circulation  in.  Jane  1906  was  £6,310,243,  two  of 
the  banks  not  being  banks  of  issue.  The  deposits  in  the  joint-stock 
banks  amounted  in  1880  to  £29,350,000;  in  J890  to  £33,061,000'; 
!n  1900  to  £40,J87,Ooo!  arid  'in  tgo6  to  £43,842,000.  The  deposits 
in  the  Post  OSice  Savings  Banks  rose  fmm  £l,48r,ooo  in  18S0  to 
£10,439.000  in  1906.  ana  the  deposits  in  Trustee  Savings  Banks 
from  £2,roo,i65in  i88oto  £2,488,740  in  1905,  ■  ■ 

NaHoHoi  Weailk. — To  amve  at  any  estimate  of  the  national  wealth 
is  eitceptionally  difficult  in  (he  case  of  Ireland,  since  the  largest 
pan  (^  its  wealth  is  derivetj  from  agriculture,  and  many  im[>ortant 
factors,  such  as  the  amount  of  capital  invested  iit  tM  linen  and 
Other  industries,  cannot  be  incltided,  owing  to  their  uncertainty. 
The  following  figures  for  1905-1906  may,  however,  l>e  given :  valua- 
fion  of  lands,  houses,  &c:,  £15,466,000;  value  of  pfindpal  crops, 
£35,362,000;  value  of  cattle,  &c.,  £81,306,000;  paid-up  capital  and 
reserve  funds  of  joint-stock  banks,  £11,300,0005  deposits  in  Joint- 
stock  and  sBvings  banks,  £58,791,000;  investments  in  aovemment 
stock,  transferable  at  Bank  of  Ireland,  £36,953,000;  paid-up  capftdl 
and  debentttres  of  railway  companies,  £384io5,ooo;  paid-up  capital 
of  tramway  companies,  £1,674,000. 

In  1906  the  net'  value  of  property  assessed  tO  estate  dirtV,  &C., 
in  Ireland  was  £l6,Oi6,otK>  as  compared  with  £3'>6,*r3.<w<»  i» 
England  and  £38,451,000  in  Scotland;  and  in  1905  the'  net  iMvducc 
of  the  income  tax  in  Itclaiid  was  £983,009,  as  compared  with 
£27423,000  in  Engla,nd  anrf  £2,888,000  in  Scotland. 

BiBLtOGRAPHy.^—^AcrlcuItl^:  Accounts  of  the  land  systeraa  of 
Ireland  will  be  found  In  James  Godkm's  Land  War  m  Ir<lan4 
tl8yo);  Sigerson's  History  of  Land  Tenure  in  Irdand  {lt^ty, 
Joseph  Fisher's  Histery  if  land  Holding  in  Ireland  C1877);  R.  B- 
O'Brien'a  History  of  the  Irish  land  Question  (1880);  A.  G.  Richey's 
Irish  landLavii  {1880).  General  information  will  be  found  in  J.  P. 
Keaa^iy'a-Diftil  of  the  evidence  given  before  the  Devon  Com- 
misnon  (Dublin,  1847-18^.8) ;  I  the  Rept»'t  of  the  Bessborough 
Commtssion,  t88i,  and  of  toe  commissioo'on  the  agrloulttiiV  of  the 
United  Kingdom,  l38l.  llie  Department  of  Agriculture  publishes 
teveral  official  annual  reports,  dealing  very  tijlly  with  Irish  agri- 
culture. 

Ifanofacttirefl  and  ConunQrca:  Ditmurse  on  the  Woollen  Manu- 
facturt  of  Ireland  (1698);  An  Inquiry  into  the  Slate  and  Progrets  of 
the  Linen  Uanufaaure  ui  fr^nd  (Dublin,  1757);  G.  E.  Howard, 
Treatise  on  the  Revenue,  of  Ireland  (1776);  John  Hely  Hutchinson, 
Cornmercial  Restraints  of^heland  (i779>;  Lord  Sheffield,  06s»nioii«»M 
on  the  Manufactures,  Trade  and  Present  Stale  of  Ireland  (1785) ; 
R.  B.  Clarendon,  A  Sketch  of  the  Revenue  and  Finances  of  Ireland 
(1791);  the  annual  reports  of  the  Flax  Supply  Association  and  other 
local  bodies,  published  at  Belfast;  reports  by  the  Department  of 
Agriculture  on  Irish  imports  and  exports  (these  are  a  new  foatune 
and  contain  much  vsloable  information). 

HisCBllaneoua:  Sir  William  Petty,  Polilicsi  Anatomy  of  Ireland 
(1691);  Arthur  Dobbs,  Essay  on  the  Trade  of  Ireland  ((729);  Ah- 
slract  of  the  Number  of  Protestant  and  Popish  Familits  in  Ireland 
(1736);  Arthur  Yoang,  Tour  -in  Inland  (1780);  T.  Newenham, 
Vtev  erf  the  Circumstances  of  Inland  (1809),  and  Inquiry  into  Ike 
PopvlaHon  of  IriUnd  (1805);  Cfisar  Moreau,  Past  and  Prefenl 
Statt  of  Ireland  (1827):  J.  M.  Murphy,  Ireland,  Industrial.  Politicai, 
and  Social  (iSjo);  R.  Dennis,  Indttstrial  Ireland  (1887);  Grimshaw, 
Pacts  and  Pigtires  about  Ireland  (1893);    Report  of  Ike  Recess  Com- 
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millee  (1896,  published  in  D\Mio) ;  Report  t^  the  Finawjial  Riiatiom 

Commission  C1897);  Sir  H,  Plunkett,  Ireland, in  Ike  new  Century 
(London,  1905) ;  Filson  Young,  Ireland  at  the  Cross-Roads  (London, 
1904) :  Thom  s  Almanac,  published  annually  in  Dublin,  gives  a 
very  useful  summary  of  statistics  and  other  information. 

(W.  H.  Po.) 

Eably  Historv 

On  aojouat  of  its  i^lated  positton  we  might  expect  to  find 
Ireland  ia  posse^on  of  a  highly  developed  system  of  legends 
bearing  on  the  origins  of  its  inhabitants.  Ireland, 
remained  outside  the  pale  oE  the  ancient  Koman  , 
world,  and  a  state  of  so):iety  which  was  peculiarly 
favourable  tp  the  preservation  of  national  folk-lore  sur- 
vived in  the  island  until  the  i6th  ceiUury.  The  jealousy 
with  which  the  hereditary  antiquaries  guard^ed  the  tribal 
genealogies  naturally  leads  us  to  hope  that  the  records  whicb 
ha.ve  come  down  to  us  may  shed  some  ]jght  on  the  difficult 
problems  couoected  with  the  early  iin^abitants  of  these  islands 
and  (he  west,  of  Europe.  Although  jimumerable  histories  of 
Ireland  have  aH>eared  in  print  since  the  publication  of  Roderick 
O'Flaherty's  Qgypa  (London,.  r677),  the  a.uthors  have  in. almost 
every  case  been  content  .to  reproduce  the  legendary  accounts 
without  bringing  any  serious  criticism  to  bear  on  the.  sources.  . 
This  is  partly  to  be  cKplained  by  the  fact  tfiat  the  serious  study 
of  Irish  philology  only  dates  from  1853  and  m^ch  of  the  most 
important  material  has  not  yet  appeared,  in  print.  In  the 
middle  of  the  igth  qentury.  O'Donovan  and  O'Curry  collected 
a  vast  amount  of  undigested  information  about  the  early  Hstory 
of  the  island,  but  as  yet  J,  B,  Buiy  in  his  i^oBograph  on  St 
Patrick  b  the  only  trained  historian  who  has  ex^r  adequately 
dealt  with  any  of  the  problems  connected  with  ancient  Ireland. 
Hence  it  is  evident  that  our  knowledge  of  the  subject  must 
remain  extremely  unsatisfactory  until  the  chief  sources  have 
been  properly  sifted  by  competent  scholars.  A  beginning  has  beet) 
made  by  Sir  John  Rhys  in  his  "  Studies  in  Early  Irish  History  " 
{Proceedings  of  ike  British  Aca4tni,y,  vol.  i,],  and  I^  J«hn  MacNeill 
in  a  suggestive  series  of  papers  contributed  to  the  Neui  Irtiand 
Review  (March  1906-Feb.  1907).  Much  might  reasonably  be 
expected  from  the  sclenced  of  archaeology  and  inthropology. 
But  although  Ireland  is  as  rich  as,  or  even  richer  in  monuments 
of  the  past  than,  most  countries  in  Europe,  comparatively  htlle 
has  been  done  owing  In  large  meaaore  to  thetadt  of  systemaric 
investigation. 

It  may  be.aa  weD  to  qyedfy  some  of  the  more  Important 
sources  at  the  outset.  Oif  the  cUsMcal  writers  who  notice 
Ireland  Ptolemy  is  the  only  one  who  gives  us  anyivery  definite 
information.  '■  Tbe  legendary  origins  first  appear  in  Nennius 
and  in  a  number  of  poems  by  such  writers  as  Maelmura 
(d.  8B4),  Cinaed  Uab  Artaciln,  (d.  ojs)..  Eoctiai'd 'Ua  Fliunn 
(d.  984),  Flann  Mainistrech  (d.  1:056)  and  Cilia  CoemgiB.(d. 
1072).  They  are  also  embodied  in  the  Leabhar  Gabkdla  or  Book 
of  Ituoiums,  the  earliest  copy  of  which  ia  contained  in  the 
Book  of  IMnster,  B  i  ath-oentury  MS,,  Geoffrey  Keating's  History, 
Dugald  Macflrbis'sfTeneoiogteiand  various  collections  of  annals 
such  as  those  by  the  Four  Masters.  Of  prime  importance  for 
the  earlier  period  are  the  stories  known  collectively  as  the  Ulster 
cyide,  among  which  the  lengthy  epic  the  T.diti  Bo  Cualnge  takes 
first  place.  Amongst  the  numerous  duxinicleB  the  Annals  of 
,UlsUr,  which  commence  with  the  year  44t,  are  by  far  the  most 
trustworthy.  The  Book  of  Righit  is  another  compilation  which 
gives  valuable  information  with  regard  to  the  relations  of  the 
various  kingdoms  to  one  another.  Finally,  there  are  the  exten- 
sive collections  of  genealogies  preserved  in  Rawlinson  B  502,  the 
Books  of  Leinster  and  Ballymoie. 

Earliest  Inbabitanls.— There  is  as  yet  no  certain  evidence  to 
show  that  Ireland  was  inhabited  during  the  palaeolithic  period. 
But  there  are  abundant  traces  of  man  in  the  neolithic  state  (rf 
culture  (see  Sir  W.  R.  W.  Wilde's  Catalogue  of  tbe  antiquities 
in  the  Museum  of  the  Royal  Irish  Academy).  The  use  of  bronze 
was  perhaps  introduced  about  1450  B.C.  The  craniotogical 
evidence  is  unfortunately  at  present  insufficient  to  show  whether 
the  introduction  <A  metal  coincided  with  any  particular  iavasien 
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either  from  Britain  ox  tbe  Eim^m  continent.  At  aay  rate 
it  was  not  until  w«ll  on  in  th«  firoQze  Age,  perluipB  about  6qo 
or  500  B.C.,  that  tbe  Goidels,  tbe  first  invaders  speaking  a  Celtic 
language,  Mt  foot  in  Ireliind.  The  newcomecs  probably  overran 
tbe  whole  island,  subduing  but  not  exterminaUog  the  oldeC 
race  with  which  they  doubtless  intermarried  freely,  aspre-Celtic 
types  are  frequent  among  the  pc^Milaitiona  of  Connaught  and 
Hunstcr  at  the  present  day.  What  the  language  was  that  was 
spoken  by  the  ne<^tfaic  abtffigines  ia  a  question  which  wilt 
probably  never  be  settled.  The  divisicKi  into  provinces  or 
"fifths"  (Ulster,  Lctnater,  Connaught,  £.  Munster  and  W. 
Munster)  appears  to  be  older  than  the  histctfical  period,  and' 
may  be  due  to  the  Goidels.  Between  300  B.C.  and  150  b.c. 
various  Belgic  and  other  Brythonic  tribes  eatabli^d  themselves 
in  Britain  bringing  with  them  the  knowledge  o£  how  to  work, 
in  iron.  Probably  much  about  the  siinu  tinte  certaia  Belgic 
tribe*  eSeotcd  settlemants  in.  the  S.E.  o£  Ireland.  Some  time 
must  have  elapsed  before  any  Brythonic  people  undertook  to 
defy  the  powerful  Goidsiic  states,  as  the  supiomBcy  of  tbe 
Brythonic  kingdom  at  Tara  does  not  seem  to  tAvebeen  acknow- 
ledged before  the  4th  ceatnry  of  our  era.  The  eaily  Belgic 
settlers  constituted  petliapB  in  the  iBiin  trading  states  wtncb 
acted  as  intermediaries  of  commerce  between  Ireland  and  GauL^ 
In  addition  to  these  Brythonic  coloniei  a  number  of  Fictiab 
tribes,  who:  doubtless,  came  Dwet  from  Scotland,  conqueied  ior, 
themselves  pacts  of  Antrim  and  Down  <where  they  maintained 
their  independence  till  late  in  tbe  historical  period.  Picts  ares 
also  [Resented  as  having  settled  in  tlis  cenntji  of  Rosconuaon ; 
but  we  have  at  present  no  means  of  -  aaoertaining  when  this 
invasion  took^  place. 

ClasnaU  H'rifm.-^Gtfeek  and  Roman  writers  seem  to  have 
possessed  vary  liLtlei  definite  information  aboitt  the  island,  thougb 
mudi  of  what  they  relate  correqidnda.  to  the  state  of  society 
disclosed  in  I  the  tdder  epics.  9tnbo  hdd  the  inhaUtuits 
to  be  m^  savages,  addicted  to  cannibalism  and  having  so 
marriage  ties.  -5<dinus  speaks  of  the  luxurious  pastures,  hut  the 
nativea  U'  tbnna  an  inhoBpitabie  and  warlike  nation.!  The 
conqunors:  asiong  them  having  &9t  drank  the  blood  of  tAeir. 
enemies,  afterwards  besmear  thnr  faces  (herewitbi  tiuy  regard 
ri^t  and  wrong  alike.  Whenever  a  wofnan  brings  forth  a  malo 
child,  she  puts  his  first  food  on. the  sword  of  htr  husband,  and 
lightly  wl reduces.' the  first  otis^idiuffi  of  nourishment  into  hia 
little  moeth  witJi  the  point  tA  tlie  ««terd.  '.  Pomponius  Mehi 
qieaks  of  the  dimate  ias  utafit  for  r^n|D^  graiur  but  be,  tDo,> 
notices  the'  tuxurianoe-  of  the  grassi.  However,  it  is  not  until  w« 
reach  Ptolemy  that  we  feel  we  are  treading  on  firm'^und.' 
His  desdiptian  islof  suptemc  ia^Mlan^'for'tbe  study  of  early 
Irish  ethnography.  Ptolemy  glvei>4be  n^sics  at  sixteen  pboplca 
itx  Ireland,  several  6f  which  taii  be  identified,'  As  we  ^ould 
aspect  front  our  knowledge' <ff  later  Ii^history  scarcely  any 
towns  ard  mentioBed.  '  In  the  S.E.[  probably  tti  Co'.  Wicklow, 
wcfinfl  th&Mai)apii~«videntiy  aDolonyfnimjN.£.  Gaul.',  N4irtk 
of  them,  perhaps  in  Kiidare,  a  Rmjlar  ^aofiU,  the  eauot,  iare 
located.  In  Watetfbrd  and  Wesfotid  ate  placed  tlie  Brigantea, 
who  a^  occur  in  Yorkshire.  Ihf:  tetritovy  to  the  west  of  the 
Br^antbais  occupied  by  a  pet)f^  called  by  VtiOkemiy  the  Ivemi. 
TbtiT  ct^iiCal  he  gives  as  Ivmiio,  and  in  tbe  'extreme  S.W. 
of  theisleDd^be  marks  the  mouth  of  the  river  lemos,  by  whicH 
the  top'of'Din^  Bay  called  CasUemaine' Harbour  is  perhaps 
imtanded.  The  Iv^ni  must  have  been  a  nation  of  contidorable 
importanca,  ai  they  play  a  prominent'  part  in-  the  historiesf 
period,  where  they  aiehttowa  as  the  £nnai  or  £raind  of  Monster. 
It  would  seem  that  the  Ivemi  were  the  first  native  tribe  with 
whom  foreign  traders  catne  in  contact,  at  it  is  from  them  that 
the  Latin  name  for  the  whole  idand  is  derived.  The  earliest 
form  was  probably  t\ieriy5-  or  ItartyU,  genitrio  Iteryonos,  from 
which  come  Lat,  Iverta,  Sivtrio  (Antonine  Itinerary),  Hibenu} 
(Confession  of  St  Patrick),  Old  Irish  .£mt,  Hfriu,  gen.  Htrmh 

'  The  importance  of  the  commerce  between  Ireland  and  Gaul  in 
early  times,  and  in  particular  the  trade  in  wine,  has  been  insisted 
upon  by  H.  Zfmcner  in  papers  in  the>lM.  d.  Btrl.  Akaid. i.  Wisstn- 
uhaften  {ifjOi).  ■,■.'■■'■.- 
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with  regular  loss  of  intervocalic  v,  Welsh  Iwerdden  (from  .the 
obhque  case*),  Westof  the  Ivemi  in  Co.  Kerry  Ptolemy  meniiona 
tbe  Vellabori,  and  going  in  a  northerly  direcUgm  fallowing  the 
coast  we  find  theOangsAiiAntini  (Autiri),  Nagnatae  (Magnatae), 
Erdini  (cf.  the  name  Lougb  £^e),  Vennicnu,  Rhobogdii,  Darini 
and  Eblanii,  none  of  whom  can  be  identified  with  certainty. 
In  south  Ulster  Ptolemy  locates  a  people  called  the  Voluntii 
who  se«n  to  correspond  to  the  Ulidians  of  a  latei  period  (Ir. 
Ulatd,  in  Irish  X^t.  Uloii).  About  Quem's  county  or.Tipperary. 
are  situated  the  Usdia«,  whose  name  it  compafed  with  the  later 
Ossoty  (Ir.  Os-raige).  Lastly,  in  the  north  of  WerfMd  wC  find 
tbe'Coriondi  who  occur  in  Irish  texts  sear  tbe  Boyne  (Mid.  Ir, 
Coraimi).  It  would  seem  as  if  Ptolemy's  descriptiod  of  Ireland 
answered  in  some  measure  to  the  state  of  affairs  which  we  find 
obtaining  in  the  older  Ulster  epic  cycte^*  JBoth  are  probably 
anterior  to  the  foundation  of  a  central  state  at  Tara. 

Legendary  Origirts.-r^V/e  ran  imfortunately  derive  no  further 
asaistadce  from  extemOJ  soujcces  and  must  therefore  examine 
tbe  native  traditions.  From  the  9th  century,  on  wands  we  find 
accounts  of  various  races  who  had  ccdoaized  the  island.  These 
stories  natuzally  become  amplified  as  times  goes  <0A,  and  in  Wbat- 
we  may  regaid  as  the  dasucol  or  st^dard  vcrsitHis  to  be  foimd 
in  Keating,  the  Four  Masdets,  Dugald  MacFirbis  and  elsewhere, 
no  fewer  than  five  successive  invastoos  Att  enumerated.  The. 
first  colony  Is  represented  as  having  arrived  m  Ireland  in  k-it^ 
ajio,  under  the  leader^p  of  an  indlridual  named  Partholani 
who  hailed  from  Middle  Greece.  His  company  landed  in  Ken- 
mare  Bay  and  settled  in  what  is  now  Co.  Dublin.  After  <)ccupying 
the  island. for  300, years  they  wereall  carried  off  by  a  plague 
and  were  buried  at  TaUaght  (Ir.  Tandatht,"  plague-grave  "),, 
at  which  place  a  number  of  ancient  remains  .(probably  belonging,' 
however,  to  the  Viking  period)  have.come  to  Iqjit..  ia  ajl  iB$o- 
a  warrtof  from  Scythia  called  Nemed  reached  Ireland  with  900. 
fighting -men.  .  Named 's  people  are  repneiented  at  having  t« 
atrug^  for  their  existence  with;a  race  lof  sea'phatcs  knoWn  aa. 
the  Fomiorians.  The  lattcr's  striMigbaid  waS;  Tory  Island,  where 
th^  had  k  m^hty  fortress.  Aiter  imdeiCmng.  grdat  hardship  thei 
NemediaJii  Succeeded  in  destn^fln^  the-  fijrtress  and  in'  ^ying' 
the  enebiiei'  leaders,  but  the  FomorlaD»  received  reinfocccmlcnts 
from  Afirica.  A  second  battle  vaa  fou^t  in  which,  both  patties 
weile  -neariy  extMminaUd.  Of  the  Nemedtans  .  only  tluTty, 
waniora  escaped,  astong  them  being  .three  descendants  of  Nemedf' 
whi>  made  their  way  each  to  adifiecent  country  (a.ii.  3066).. 
One  «£  them,  SimMi  Brec,  piloceeded  to  Gredce,  wltcie  Ins  posterity 
muht^ed  (o. such  an  extent  thab.the  Gifeeks  grew,  afraid  andj 
reduced  thetn  td  slavery.  ,  In  time  their .  position  btcasno  sA 
intolerable  that  they  resolved  to:elaipe,'  hnd  tfaciy.arriyedm' 
Intland  ajL  3366.  This  thitd  bodyiif  :in^ders  is  known  eolr 
iBcdvety  as  Firbotgs,  .and  is.ethnologically'  and  histdrical^  very 
imprtrtant;'  They aiB staled toha'lrehaa'fivtt. leaders, alllBrothers,' 
each'od  whomocoopied  one  of  th«;pttotfhiOCs  or.":fifthsi">  We 
find  them  landingin  diffeioitfihicCfa.  One  party,' the  FiB:(paietHt^ 
landed  atilnber'Stangi,  the  mouth' of  the :Slaney-,  aiid  «ccu[tied 
much  of  Leinstec.  Another,  the  Fir  Domnand,  detbkd  in  Maycf 
where  their-  name  survives  in  Irrus  Ucmnand,  the  jutcicnt  name 
for  the  district  of  Eriis.  A.third  band,  the  Fiibolg  prop«f!,ttKA; 
possession  of  Silunstet.  Many  aiithorit&a  such  U'  Keating,  and 
MacPjrbls  admit  thatdescendaatsof'thePirbolgswei^-still  to  be 
fotrad  id  parts  of  Iralafid  in  thefc  own  day,  thou^  tfaeyarc 
characterized  as  "tattling,  giiilefulj  talo-bearing,  noisy,  ooox 
temptibte,  mean,  'wretched,  unsteady,  harsh  and  inhospitable." 
The  FirboIgS' had  >scaicely  ettablidied  tbemselves  in  the  island 
when  a  fre^  set' of  invaders  appeared  on  the  scene.  These  were 
tbeTuatbaD£I>aflann(''tnbesoftbegodI>aBu  "),whoacco«t 
ing  to  the  story  were  also  descended  from  Nemed.  They  eane 
originally  from  Oeece  and  were  highly  sk^led  in  necromancy^ 
Having  to  flee  from  Greece  on  account-  of  a  Syrian  invasion  they 
proceeded   to   Scandinavia.     Under-  Kuadu   Airgetl&im  th^ 

*  On  the  subject  of  Ptolemy's  description  of  Ireland  see  articles 
by  G.  H.  Orpen  in  tbe  Journal  of  the  Royal  Sociely  0/  Antiquaries  of 
rretattiiiuae  1804),  and  John  MacNelll  in  the  New  Inland  Reviev 
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moved  to  Scotland,  and  fiha^y  arrived  in  Ireland  (a.ii.  3303), 
bringiDg  with  tfaem  in  addilion  to  the  celebrated  Lia  F&il  ("  stone 
at  destiny  ")  which  they  set  up  at  Tara,  the  cauldron  of  the 
Dagdaand  the  sword'  atid^  Eipear  of  Lugaid  lAmiada,.  EochaJd, 
aaa  oi  Ere,  king  o1  the'  Firbolgs,  having  decHned  to  surrender  the 
sovereignty  of  Ireland,  a  great  battle  was  fought  on  the  plain 
of  Moytura  near  Cong  (Co.  Mayo),  the  site  of  a  prehistoric 
cemetery.  In  this  Contest  the  Firbolgs  were  overthrown  with 
great  Blanker,  and  the  remnants  of  the  race  according  to 
Keating  and  oth^  writers  took  refuge  in  Arran,  Islay,  Ratfalin 
dnd  the  Hebrides,  where  they  dwell  until  driven  out  by  Picta. 
Twenty-seven  years  later  thcTuatliaDfi  had  to  defend  thcinselv« 
against  the  Foihorianft,  who  were  almost  anBihilated  at  the  battle 
of  north  M^ytura  near  Sligo.  The  Tuatha  D6  then  enjoyed 
undisturbed  poseesdonof  Ireland  until  the  arrival  of  the  Milesians 
inA.M.  3S0O.. 

Alithe  eariy  writers  dw<^  with  great  fondness  on  the  origin 
and  adventures  of  this  rice.  The  Milesians  came  primarily 
from  Scythia  and  after  st^oumioff  for  some  time  in  Egypt, 
Crete^  and  fn'  Scythia^axn,  they  fiiully  arrived  in  Spain.  In 
the  line  of  mythical  snceeton  which  extends  without  interruption 
uptO'Noah,  tbenamesof  F«ninsFaTsaid,  Goedd-Glas;  EberScot 
and  fireogan  constantly  rei^.  iti  Irish  story.  At  length  eight 
99DS  of  Miled  (Lat.  Mt^efiwr^  set  forth  to  conquer  Ireland.  The 
spells  of 'thei  Tuatha  I>£'  accounted  for  most  of  their  number. 
Howc'i/ar,'  after  tw6  battles  the  DCwcomers  succeeded  in  over- 
corn  ihg  the  older  race;  and  tW6  brothers,  Eber  Find  and  Eremon, 
divided  the  island  beitween  \bem,  £ber  Find  taking  east  and 
west  Munster.'whlbC  Eremon  received  Leinster  and  Connaught. 
Lugaid,  son.(rf:thp  brotherof 'Miltd,  took  possession  of  south-west 
Munster.  At  the  same  time- Ulster  was  left  to  Eber  son  of  It  son 
of  Milsd.  The  otd  historiaiis  agree  that  Irelandwas  ruled  by 
a  aucffessidn  6t  Milesiaii'nionsrofas.'U&til  the  reign  of  Roderick- 
O'Connor^  tbe  lost  native  king.  The  Tuatba  D€  are  rqiresented 
as  retiring  into  the  sid  t«  fairy  nioimds.  Eber  Find  and  EreiDon 
did  not  retn^n:  long  in  ajptemeia.  The  historians  fdacethe 
beginpiiigs  olf  the .  annhJRsb' betm^n  north  avd'EonUi  ai  the 
very  d»nmsncement<iftfafei  Milesian  donrination.  AbattlewaA 
foUgbt  between  i:h&  two  brodffiis  in' which  Eber  Finfl  lost  his  liie. 
In  tbejr^gn^of  firctnon  the  Pints  are  stated  to  have  arrived  in 
Irtlafid,  cbming  fnltn"SoJrthid.'  It -wilt  have  been  observed  that 
SbytUa^  had  1:  pecvliar  attraction 'for  medieval  Irish  chrcmiciers^ 
oti  aoeounb  of.itB  cesembboicd  to  die  inameScotti,  Scots.;  Tbe 
Pioto  firatsttt^ed  in  Leiniut't.'bat  tht;  main  body  werd  ftavedi 
ti> :reibovC' to- Scotland,' onl^^ a' f^  ttmaining  heHnd  itaJdeathi 
Amon^it^  nuhter«fi5:'inythicBl  kibgs  .ptacdd  by  the' ailnalists 
bntkeCfiiErnnbli  ftnd  tb^jChristlan  etia  we  may  mention  Tigern-. 
nlas  (yum.  ^$&iXQ&am''Fo^a 'i&.tti  3gzE)  who  established,  the 
r^eetiit^af  Taia;  Cimbd&th:Xc'><'305  B.C.]  the  c^iited  founder  of 
BnM[n>  Mtlchaj  UgaineiM^.-'Labraid  L(»n^ech,' and  Eochaidi 
FtAUleth,  wbD'built.  RMh  Ciuaj^han  fcvhis  celebrated  dangfatei, 
Modb.qUeeli  of  Conn^ugho.  I>u[fogrthe  tstcartiiry  bf  ■oUi  era 
4iierl)e3rof  the  rising  of  the  aitHuk-tMotka,  i^.  subject  or  plebeian' 
trflid^  m  m  «ther  words  th^  Fiitwlgs,  who  paid  doer-  or  base  rent 
toi.ttae  Milesians,  From  x  ^resenjblance  in  the  name  which  is 
pmhMif  fortintonsi  these  tribes  have  been  identified  with  tb« 
Atitec!i)tU.:of LRomaa-writersi.  Under  Cairbre  Ciilhchait  O'-cat- 
hdad:"}  the  .oppressed  .t}eDplea  succeeded  in  wresting'  the 
sovereifpity:  from  the  Milraians,  whose  prinites  and' nobles  were 
ahnost  eiiterminated  (a.D. '90)1'  The  line  of  Enemon  Was,  facrmever, 
testored  on  the  accession  of  TuathalTechtmar(''  the  legitimate"), 
who  reigtiediAJ).  lyr-ifio.  This  :ruler  took  nteasures.  to  cobsoli- 
date  the  power  of  the  ardri  {supreme  king).  He  constructed  a 
cfumber  of  fortresses  on  tbe  great' central  plain  and  carved  out 
the  kingdom  of  Meath  to  Serve  as  his  mensal  land>  The  new 
kingdom  was  compoeed  of  the  present  counties  of  Meath,  Wcst- 
meathand  Longford  togethec  with  portions  of  Monagban,  Cavan, 
King's.Co.  aqd  Kildare.  He  was  ^so  the  first  to  levy  the  famous 
Leinster  tribute,  the  fcoramo,  in  consequence  of  an  insult  offered 
to  Jiirn  by  one  of  the  kings  of  that  province.  This  tribute,  which 
was  only  ■remitted  in  the  7th  cent«y  at  the  instance  of  St  Moling, 
must  have  been  tbe  source  of  constant  war  and  oppression.    A 


grandson  of  Tuathal's,  the  famotls  Conn  C6tchBthach  ("  the 
hundred-fighter  "),  whose  death  is  placed  in  the  year  177  after  a 
reign  of  about  twenty  years,  was  constantly  at  war  with  tbe 
Munster  ruler  Eogan  MAr,  also  called  Mog  Nuadat,  of  the  race  of 
Eber  Find.  Eogan  had  subdued  the  £mai  and  tbe  Corco  Laigde 
(descendants  of  Lugaid  son  of  Itfa)  in  Muoster,  aad  eVen  the 
stipreme  king  was  obliged  to  share  the  island  with  him.  Hence 
the  well-known  names  Leth  Cuinn  or  "  Conn's  h^  ""  (north 
Ireland),  and  Leth  Moga  or  "Hug's  half"  (south  Ireland). 
The  boundary  line  ran  from  the  Bay  of  Galway  to  Dublin  along 
the  great  ridge  of  gravel  known  as  Elsdr  Riada  Which  stretches 
across  Ireland.  Mog  iNuadat  had  a  son  Ailill  Aulom'  who  plays 
a  prominent  part  in  the  Irish  Aagas  and  genealogies,  and  Yak  sons 
Eogan,  Cian  and  Connac  Cas,  all  became  the  ancestors  of  well- 
known  families.  Conn's  grandson,  Cormac  son  of  Art,  is  repre- 
sented as  having  reigned  in  great  splendour  (254-166)  aad  as 
having  been  a  great  Jtatron  of  learnings  It  was  during'  this  mgn 
that  the  sept  of.  the  D£si  were  expelled  from  Meath.  Tbey 
settled  in  Munster  whbre  their  name  still  suwives  In  the  barony 
of  Dedes  (Co.  Waterford).  A  curious  passage  in  Cormac'^ 
Glossary  connects  one  of  the  leaden  of  this  sept,  CairtH«  Mnsc, 
with  tbe  settlemehta  of  the  Irish  in  south  Wales  which  majr  have 
taken  place  as  early  as  the  3rd  century.  Of  greater  consequence 
was  the  invasion  of  Ulster  by  the  threO  Collas,  coUBifiS-of  the 
dfi^'Muiedach.  Tbe  strongholdof  EmainMachawaadestJoyed 
and  the  Ulstermen  were  driven  acooss  the  Newry  River  into 
Dalriada,  which  was  inhabited  by  Picts. 

The  old  inhabitants  of  Ulst^  ore  usoaHy  termed'  Ulidians  to 
distinguish  tbem' from:tbe  Milesian  peo^eft; who  overran  the 
province.  With  the  advent  of  Niall  N6igiallach  ("  Ni  of  tbe  nine 
hostages  "  reigned' 379-40;)  Son  of  Eochaid  Muigmed6in  (358- 
366)  we  are  treading  sd&r  ground.  It  was  abouL  ttns'tinte  that 
the  Milesian  kingdom  of  Tara  was  fimly  estaUi^ed.  Nor 
was  Niall's  acfivity  -  confined  to  Ireland  akrne.  Irish  sources 
represent  him  as  constantly  engaged  inmusuding  szpeditions 
oversea,  ood  it  was  doubtless  on  one  tA  these  thai  St  Patrick 
was  taken  captive.  These  movements  cdincide-with  the  inroads 
of  the  Picts  and  Sects  icotH'ded  by  Roman  writers.  ItispnibaUy 
from  this  period  that  thelrishooloniBsinsolith  Wales i  Somerset,' 
Devon  and  Comwkll  date.  And  the  l^arlieet  migrations  from 
Ulster  to  AigyU  niay  also  have  takon,  place  about  this  time. 
Literary  evidence  «£  thei  colonizatiDn  of  south'  Walet  is  preserved' 
botb'in.Wel^  and  Irifilt  sources,  ai>i'aome'  ideaof  the  extent 
of  Iri^  oversea  activi^  eoay  he  gathered  inta  the  distribution 
of  the  Ogam  inscTJptions  Ui  Wales,  south*-west  England  aad  the 
Isleof'Manj  ■■    1  ■  ■ 

Cnltcu-m  of  the  LegtndoKyOffgins.-^t  is  only  in  rspent  ^eaia 
that  the  Irish  legendaxy  origins  have  been  subjected' to  Beriau^ 
critidmi.  The  fondly  cberiabtd  theory wfaidi  attributed  Mlleaan 
descent  to  the  bulk  ofthe  native  populafioa  has  at  length  been 
asseiledj.  MacNeilt  asderts  that  ia  MsjcFirbis's  genealogiBH  the 
ittB^rity  (A  the  tribes; in  eariy  Ireland  do  not  ,ti;ace  tlieif  deacxBt 
to  Eremon  and.Ebei  Find;  they  are  rather  the  ideaoendanta  of 
the  subject  races,  one  of  which  figures  in  the  list  of 'conquests 
under  tbe  name  of  Fiibolg.  The  stories  of  the  FomoiriaB&  ware 
dcubttess  suggested  in  {lari:  by  the  Viking  invasionsr  bnt  thtl 
or^n  of  the  Paitholan  legend  bad  not  been  discoverpd  Tht 
Tuatha  D£  do  not  appear  in  any  of. the  earilest  quaaiihistodcal 
documents,  nor  in  Ncnnius,  and  they  scMtcdy  corrtepond  to 
any.  particular  race.  It  seems  inore  probable  that  a  special 
iavasion  was  asMgned  to  them  by  later  writers  in  wdei  to  ex[diin 
the  presence  of  mythical  personages  godng  by  their'  name  in 
the  heroic  cycles,  as  they  were  found,  inconveniefit  by  the 
monkish  historians.  In  the  early  centuries  of  our  «&  Ireland 
would  therefore  have  been  occupied  by  the  Firbolgs  and  kindred 
races  and  the  Milesians.  According  to  MacNeill  the  Eirbolg 
tribal  names  are  formed  with  the  sufBx  -raige,  e.g.  Ciarraige, 
Kerry,  OjTtfjge,  Ossory,  or  wilh  tbe  obscure  words  Corcu  and 
mvcu  (maccu),  e.g.  Corco  Duibne,  Corkaguiney,  Corco  Mruad, 
Corcomroe,  Maev  Loegdae,  Macv  Teimnt,  In  the  case  erf  corcu 
and  mocu  the  name  which  follows  is  frei)uently  the  n«me  of  a^ 
eponymous  ancestor.    The  Milesians  on  the  other.jiand  nam^ 
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themselves  after  ui  historical .  ancestoc  en^pying  terms  such 
fts  ui,  "  descendants,"  eland,  "  children,:"  ddl,  "  division," 
cinll,  "  kindred,"  or  sU,  "  seed."  In  this  connexion  it  msy  be 
noted  that  practically  all  the  Milesian  pedigrees  converge  on 
three  ancestors  in  the  and  century — Conn  C£u^athach  king  of 
Tara,  Cathajr  M6r  of  Leinster,  and  Ailill  Aulom  of  Munsler,— 
whilst  ia  scarcely  any  of  them  are  mythological  peraonages 
absent  when  we  go  farther  back  than  a.d.  300.  Spedtd  gene- 
alogies were  framed  to  link  up  other  races,  e^.  the  £raiad  and 
Corcu  l-oegdi  of  Munster  and  the  Ulidians  with  the  Milesians 
of  Tara.        .  .■      ,     ,         , 

The  pecuhai  cfaafActeiistic  of  the  Mileu^n  owquest  is  the 
,estal)lisbiiient  of  a  central  monarchy  at.Taia,  Itlo  trace  of  jaich 
a  state-of  affairs  b  to  be  found  in'thc' Ulster, epic.  In  the  J^din 
B6  CHalngt  vt  find  Ireland  divided  into  fifths,  each  ruled  over 
by  Its. own  king.  These,  divisions  were;.  Ulster;  with  £(n^ 
Macha  as  capital,  Connaught  with  Cruachu  as  residence,  north 
Munster  from  Slieve  Blpoin  to  north  ^erry,  south  Munster  from 
south  r^^^^  ^^  W&terford,  fnd  Leins^.  qoosistmg  of  ,the  tiyp 
kingdoms  of  Tara  and  AihI^>■  Mofieover,  the  kings  of  Tara 
n^entioned  in  the  Ulster  cycle  do  not  figure  in  any  list  of  Milesian 
Jungs.  It  would  appear  then  that  th?  central  kingdom  of  Tara 
was  an  ionovatios -subsequent  to  the^aCe  of  society  described 
W  the  oldest  sagas  and  the  political  portion  rejected  in  F  tolqai^'s 
account.  It  i^as  probably  due  to  4La'iBv.as.ipii  undertaken  by 
Brythons'  from  Britain,  but  it  is  impossible  to  assign, a  precise 
date  for  their  ^xrivaL  Until  the  end  of  the, 3rd  century  the 
Milesian  power  must  have  been  confined  to.  the  valley  of  tl]^ 
Boyne  and  the  district  atpnnd  Taifu.  At,  JJie  begiiming  ofthe 
4th  century  the  three  Collas  founded  the  kingdom  of  Oriel 
(comprising  the  present  counties  of  Armagh,  Mona^an,  north 
Louth,  south  Fermanagh)  and  drove  the  Ulidians  into  the 
eastern  part  of  the  province.  Brian,  and.  Fiacjira,  sons  of 
Eochaid  Muigmeddin,  conquered  for  themselves  the  country  of 
the  Ui  Briuin  (Roscommon,  Leitrim,  Cavan)  and  Tfr  Fiachrach, 
the  territory  of  the  Firbolg  tribe  the  Fir  Domnann  in. the  valley 
of  the  Moy  (Co.  MayoX  Somewhat  lat«  .south  Connaught 
was  similarly  wrested  from  the  older  race  and  colonized  by 
descBodaqta  of  Brian  and  Fiachra,  laterknown  as  Ui  Fiachrach 
Aidni  and  Ui  Briuin  Seola,  The  north  of  Ulster  is  stated  to  have 
been  conquered  and  colonized  by  Coqall  and  Eogan,  sons  of 
Niall  N6igiallach.  The  former  gave  his  name  to  the  western 
portion,  Tfr  Conaill  (Co.  Donegal),  whilst  loishoweu  was  called 
TIr  Eogain  after  Eogan.  The  name  Tlr  Eogain  later  became 
associated  with  south  Ulster  where  it  survives  in  the  county 
pame  Tyrone.  The  whole  kingdom  of  the  north  is  common^ 
designated  the  kingdom  of  Ailecfa,  from  the  ancient  stronghold 
near  Serry  which  the  sons  of  Niall  probably  took  over  from 
the  earher  inhabitants.  At  the  end  of  the  s^h  century  Maine,  a 
relative  of  the  Ung  of  Tara,  was  apportioned  a  tract  of  Firbolg 
territory  to  the  west  of  the  Suck  in  Connaught,  which  formed  the 
Aucleus  of  a  powerful  state  known  as  Hy  Maine  (in  English 
commonly  called  the  "  O'Kelly's  country  "),  Thus  practically 
the  whole  of  the  north  and  west  gradually  came  under  the  sway 
of  the  Milesian  rulers.  Nevertheless  one  portion. retained  its 
independence.  This,  was  Ulidia,  consisting  of  Daldada,  Dal 
Fiatach,  Dal  Arude,  includiog  the  present  counties  of  Antrim 
and  Down.  The  bulk  of  the  population  here  was  probably 
Fictisb^  but  the  Dal  Fiatach,  representing  the  old  Uhdians 
or  ancient  population  of  Ulster,  maintained  themselves  until 
the  8th  century  when  they  were  subdued  by  their  Pictjsh 
neighbours.  The  relationship  of  Munster  and  Leinster  to  the 
Tara  dynasty  is  not  so  easy  to  define.  The  small  kingdom  of 
Ossory  remained  independent  until  a  very  late  period.  As  for 
Leinster  none  of  the  Brythonic  peoples  mentioned  by  Ptolemy 
left  traces  of  their  name,  although  it  is  possible  that  the  ruling 

^  Scholars  are  only  beginnii^;  to  realize  how  close  was  the  con- 
nexion between  Ireland  and  Wales  from  early  times.  Pedersen  has 
recently  pointed  out  the  large  number  of  Brythonic  and  Welsh  loan 
words  received  into  Irish  from  the  time  of  the  Roman  occupation 
of  Britain  to  the  beginning  of  the  literary  period.  Welsh  writers 
now  assume  an  IiiBh  origin  for  much  of  the  contents  of  the 
Mabinc^on. 
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family  .tpa^r  have  b(ten  derived  fifoai'ih^.  It  would  ^m.thqt 
the  Fir  Galeojn  who  play  suph  a  prominent  part  in  the  Tdin 
had  been  crushed  before  authentic, history. be^ns-  The  hing  of 
Leinster  was  for  centuries  the  most  determined  opponent  <rf  the 
srdrf,  an  antithesis  which  is  embodied  in  the  story  of  the  borowa 
tribue.  When  ve  turn  to  Munster  we  find  that  Cashel  was  the 
seat  of  power  in  historical  times.  Now  C^el  (a  loanword  frppi 
Lat.  catUilum}  was  not  founded  until  the  beginning  of  the  5th 
century  by  Core  son  oi  Lugaid.  The.  legendary  account  atlnbut,^ 
the  subjugation  of  the  various  peoples, inhabiring  Munster  tp 
Mog  Nuadstt,  and  the  pedigrees  are  invariably, traced  up,tu.  bis 
son. Ailill  Aulom.  ,  Rhy^  adopts, the  view-that  the.r^c^  of  .£b^ 
Find  was  not  Milesiafl;  bttt  a  braicb  of  the  llroai,  aad  ibi^.  thiepQ' 
hfs  much  in  its  favour.  The  ali^i^ace.of  the  rulers  of  MuR^r^  to 
Niall.  and  his  des<;9adfintsca|i,^,fhe.b^t.of.  times  oolyhftve 
beennpmjnal.  -....i,],)    :)    .i,  .  .  -■   '..1' 

,li)  this  way  we  get  a  nun}b4r<o£o.viE?-)(ingdQm»  acknowledging 
only  the.  suprenjacy.  of  the,,.T«p.:dyn«ity.  These.  werp,.C») 
.Mu#st«T  with  Cashel  as.  ceWi-e,„(»).Co(M»nigbt,  (j)  Ailefih,  Ui 
Pp«1  .(5)  .Vlidi^,!  .<6).  ,M«athu  (?.)  J-^D^r,  ,(&).  (^ty.  ,$om  of 
these  itaies  might.  b«>  tplil,;  uji  into  various  j^arts  at;  geitaia 
perif?ds,  each.p«ut  becflmwg.fpEjtJw  tiipe-biiing  an.over4ijngd|0K(. 
For  instEtoce,  Ailachi.might  {>ei  n*QlvBd,|intQ  Tlr  Cona^l  ,aad 
Tlr. Eogain  afci^djng  tgpQlitjcal.fstwiitipns.  Hence. the s>umber 
of  9^er'kingdoqrs;  iS:  giv^i  variously;, in  diSerent  documfnt^ 
The  supremacy. wa«  vested  in  th^  desiHndantsof  Niall  N6igiaUach 
without .isterruptioqjKntil  rq?2;,but,aS;^iall's  descei^dant&ivere 
repre^nted.  by  {(m  se|igning,families,:lbe  lugh-king^ip ; passed 
from  (^ne  branch  to  a^otffQF-^,  .£^wrth<^ess  aiUttbe  middle 
of  the  8th  century  th<  title  ot  firilrf  (high-king)  was  only,  held 
by  the  Ciatl,  Eogain  ^northern  Hy  NeiU)  and  the  ^leis  of  Meath 
(southean  Hy  NesiU),  ^e  the  kingfilwn.ai  Qriel.had  dioi^^pdintf 
insignificance.  The  supremacy  of  the  oriiriwas  more  often  than 
not  purely  nominal.  This  must  have  been  particularly  tfie  case 
inLethMoga.      ,,  1 .        ■  ■        ■ 

Religion  in  Eof^y  Ireland. — Our  }cnowledge  of  the  beliefs  <rf  the 
pagan  Irish  is  very, slight..  The  oldest  texts  belonging  to  the 
heroic  cycle  are  not  preserved  in  any  MS.  before  iioo,  and 
though  the  sagas  were  certainly  committed  to  writing  several 
centuries  before  that  date,  it  is  evident  that  the  monkish  tran- 
scribers have  toned  down  or  omitted  features  that  savoured  too 
strongly  of  paganism.  Superqatural  beings  play  an  important 
part  in  the  TAin  B6  CwUgoe,  Cucjiulinn's  Sickbed,  the  Wstring 
0/  Enter  and  similar  stories,  but  ,the  relations  between  ordinary 
mortals  and  such,  divine  01;  s^ mj-divine  pc;rs<siages  is  not  ea^ 
to  estabhsh.  It  seems  unlil^^  that  the  ancient  Irish  had  a 
highly  developed  pantheon:  On  the  other  hand  there  are 
abundant  traces  of  animistic  worship,  which  have  survived  in 
wells,  often  associated  with  a  sacked  tree  (Ir.  bile),  bulUtn?, 
pillar  stones,  weapons.  There  are  also  traces  of  the  worship  of 
the  elements,  prominent  among  which  are  sun  and  fire.  The 
belief  in  earth  spirits  or  fairies  (Ir.  aes  side,  sUl)  forms  perhaps 
the  most  striking  feature  of  Irish  belief.  The  sagos  teem  with 
references  to  the  iidiabjtants  of  the  fairy  mounds,  who  play  such 
an  important  part  in  the  mind  of  the  peasantry  of  our  own  tim& 
These  supernatural  beings  are  scunetimef  represented  as  immortal, 
but  often  they  fall  victims  to  the  prowess. of  mortals:  Numerous 
cases  of  marriage  between,  fairies  and  mortals  arejrecorded.  The 
Tuatha  D6  Danann  is  used  as  a  collective  name  for  the  aes  side. 
The  representatives  of  this  race  in  the  Tiin  B6  Ctttdgne  play  a 
somewhat  similar  part  to  the  gods  of  the  ancient  Greeks  in  the 
Uiad,  though  they  are  of  necessity  of  a  much  more  shadowy 
nature.  Prominent  among  them  were  Manann&n  mac  Lir,  who 
is  connected  with  the  sea  and  the  Isle  of  Man,  and  the  Dagda, 
the  father  of  a  numerous  progeny.  One  of  them,  Bodb  Derg,  re- 
sided near  Fortumna  on  the  shore  of  LoUgb  Derg,  whilst  another, 
Angus  Mac-in-6g,  dwelt  at  the  Brug  of  the  Boyne,  the  well-known 
tumulus  at  New  Grange.  The  Dagda's  daughter  Brigit  trans- 
mitted many  of  her  attributes  to  the  Christian  saint  of  the  same 
name  (d.  533).  The  ancient  Brigit  seems  to  have  been  the 
patroness  of  the  arts  and  was  probably  also  the  goddess  of  fertility. 
At  any  rate  it  b  with  her  that  the  sacred  fire  at  Kildare  which 
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burnt  ahnott  uninteiTdptedl;^  until  the  time  of  the  Reronnation 
was  associated;  and  she  was  commonly  invoked  in  the  Hebrides, 
and  until  Quite  recently  in  Donegal,  to  secure  good  crops.  Well- 
knovn  fairy  queens  are  Clidna  {jouth  Munster]  and  Aibell  (north 
■Munster).  We  frequently  hear  of  three  goddesses  of  WHr~Arta, 
Bodb  and  Macha,  also  generally  cidled  Morrfgu  and  Badb. 
They  riiowed  themselves  in  battles  hovering  over  the  heads  of 
the  edmbatants  in  the  form  of  a  carrion  crow.  The  name  Bodb 
appeatv  on  a  Gaulish  stone  as  iCathu-)bodvae.  The  Genili  glitttti 
atid  demna  aeir  were  otherfierce  spirits  who  delighted  in  carnage. 
Whdl  we  come  to  treat  of  religious  rites  and  worship,  onr 
sources  leave  us  completely  in  the  dark.  We  hear  in  several 
documents  of  a  great  idol  oivered  with  gold  and  giJVef  nirrted 
Cromm  Cruach,  or  Cenn  Cruaich,  which  was  surrounded  by 
tw«lve'Iesser  idols  covered  with  brass  or  bronze,  and  stood  on 
Mag  Slecht  (the  plain  of  prostrations)  near  Ballymaganran, 
Co.  Cavan.  In  one  text  the  Cromin  Cruacb  is  styled  the  chief 
idol  Of  Irdand,  AccordUig  to  the  story  St  Patrick  Overthrew 
the  idol,  and  one  of  the  trves  of  the  saint  states  that  the  mark 
of  his  ctosler  might  still  be  seen  on  the  stone.  In  the  DindSanckui 
we  are  told  that  the  worshippers^  sacrificed  their  children  to  the 
idol  In  order  to  secure  corn,  honey  and  milk  in  plenty.  On  the 
occasion  of  famine  the  druids  advised  that  the  son  of  a  nnless 
married  couple  should  be  bfooght  to  Ireland  to  be  killed  in  front 
of  Tata  and  his  blood  IniXed  with  the  soil  of  Tara.  We  might 
naturally  expect  to  find  the  druids  active  in  the  capacity  of 
priests  in  Ii^nd.  D'Arbds  de  Jubainville  maintains  that  in 
Gaul  the  three  classes  o(  druids,  vates  and  gutuatri,  corresponded 
more  or  less  to  the  pontiflces,  augurs  an^  flamens  of  ancient 
Kome.  In  andent  Irish  literature  the  functions  of  the  druids 
correspond  fairly  closely  to  those  of  their  Gaulish  brethren 
recorded  by  Caesar  and  other  writers  of  antiquity.  Mad  we 
contemporary  accounts  of  the  position  of  the  druid  In  Ireland 
prior  to  the  intn>duction  of  Christianity,  it  may  be  doubted  if 
any  serious  difference  would  be  discovered.  In  early  Irish 
literature  the  druids  chiefly  appear  as  magicians  and  diviners, 
but  thity  are  also  the  repositariee  of  the  learning  of  the  time 
which  they  transmitted  to  the  disciples  accompanying  them  (see 
Drtjidisu).  The  Draids  were  believed  to  have  the  power  to 
render  a  person  insane  by  flinging  a  magic  wisp  of  straw  in  his 
face,  and  they  were  able  to  raise  clouds  of  mist,  or  to  bring  down 
showers  of  fire  and  blood.  They  daimed  to  be  able  to  foretell 
the  future  by  watching  the  douds,  or  by  means  of  divining-rods 
made  of  yew.  They  also  resorted  to  sacrifice.  They  possessed 
several  means  for  rendering  a  person  Invisible,  And  various 
peculiar  and  complicated  methods  of  divination,  such  as  Jmbas 
fttrosna,  tein  htgda,  and  dhhtltal  do  ckenttaib,  are  described  in 
eariy  authorities.  Whether  or  not  the  Irish  dmids  taught  that 
the  soul  was  immortal  is  a  question  which  it  is  impossible  to 
decide.  There  is  one  passage  which  seems  to  support  the  view 
that  they  agreed  with  the  Gaulish  druids  in  this  respect,  but  it  is 
not  safe  to  deny  the  possible  lafhience  of  Christian  teaching  in 
the  document  in  question.  The  Irish,  however,  possessed  some 
more  or  less  definite  notions  about  an  abode  of  everlasting 
youth  and  peace  inhabited  by  fairies.  The  latter  either  dwell 
in  the  sfd.  and  this  is  probaUy  the  eariier  conception,  or  in 
idands  out  in  the  ocean  where  they  Kve  a  life  of  never-entting 
delight.  These  happy  abodes  were  known  hy  various  names, 
as  Ttr  Taimgiri  (Land  of  Promise),  Mag  Mell  {Plain  of  Pleasures). 
Condla  Caem  son  of  Conn  Cftchathach  was  carried  in  a  boat  of 
crystal  by  a  fairy  maiden  to  the  land  of  youth,  and  among  other 
mortals  who  went  thither  Bran,  son  of  Febal,  and  Ossian  are  the 
most  famous.  The  doctrine  of  metempsychosis  seems  to  liave 
been  familiar  in  early  Ireland.  Mongan  king  of  Dalriada  in  the 
7th  ctnturj"  is  stated  to  have  passed  after  death  into  various 
shapes — a  wolf,  a  stag,  a  salmon,  a  seal,  a  swan.  Pint  an.  nephew 
of  I'artholan.  is  also  reported  to  have  survived  the  deluge  and 
to  have  lived  in  various  shapes  until  he  was  reborn  as  Tuan  mac 
Cairill  in  the  *th  century.  This  legend  appears  to  have  been 
worked  up.  if  not  manufactured,  by  the  historians  of  the  Qth 
to  I  uh  centuries  to  support  thdr  fictions.  It  may,  however,  be 
mentioned  that  Giraldus  Cambrensis  and  the  Spauium  Stgale 


State  in  aH  seriousness  that  cMatn  Of  the  inhabitants  of  OssOry 
were  able  at  will  to  assume  the  form  of  wolves,  (tnd  simi]^ 
stories  are  not  irifrequent  in  Irish  romance. 

Conversion  to  Christianity. — In  the  beginning  of  the  4tfl'century 
there  was  an  organized  Christian  church  in  Britain;  and  in 
view  of  the  intimate  relations  existing  bttWeen  Wales  and 
Ireland' daring  that  ceUtuiy  it  is  safe  to  conclude  that  there  were 
Christiana  in  Ireland  before  the  time  of  St' Patrick.  Returned 
colonists  from  south  Wales,  traders  and  the  raids  of  the  Irish 
in  Britain  'with  tbe  cohsequent  influx  of  British  captives  sold 
into  slavery  must  have  introduced  the  knowledge  of  Christianity 
into  the  island  con^derably  before  a.D.  400.  In-  this  connexion 
it  b  interesting  to  find  an  trishman  named  Fith  (also  called 
Iseminus)  'assodated  wltb  St  Patrick  at  Atfxrtre.  Further, 
the  earliest  Latin  words  mti^uced  into  Irish  show  the  influence 
of  British  pronunciation  (e.g.  O.  Ir.  triiiddil  from  ttinitSt-em 
shows  the  Brythonic  change  of  o  to  i}.  Irish  redOirls  preserve 
the  names  of  three  shadowy  pre-Ptatrinan  saints  who  were 
connected  with  south-e&st  Ireland,  Declan,  Ailbe  and  Qar^. 

it  one  source  the  great  heresiarci  Pdagius  is  stated'to  hav« 
been  a  Scot.  He  may  have  been  descended  from  an  Iri^  family 
settled  in  south  Wales.  We  have  also  the  statement  of  Prosper 
of  Aquitaine  that  Palladfus  was  sent  by  Pope  C^Iestine  as  first 
bishop  to  the  Scots  that  believe  in  Christ.  Bnt  though  we  may 
safely  assume  that  a  number  of  scattered  cbmmunities' existed 
in  Ireland,  and  probably  not  in  the  south  alone,  it  is  utilikely 
that  there  was  any  organisation  before  the  time  of  St  Patrick. 
This  mission  aroseout  of  the  visit  of  St  Gerbianus  of  Auxerre 
tb  Britain.  The  British  bishops  had  grown  alumed  at  the  rapid 
growth  of  Pelagianism  in  Britain  andsought  the  aid  of  the  Gaulish 
church.  A  synod  summoned  for  the  occasion  commissioned 
Germanus  and  Lupus  to  go  to  Britain,  which  they  accordingly 
did  in  429;  Pope  Celestine,  We  are  told;  had  given  his  sanction 
to  the  mission  through  the  deacon  Palladius.  The  heresy  was 
successfully  stamped  out  in  Britain,  but  distinct  traces  of  it 
are  to  be  found  some  three  centuries  later  in  Irdand,  and  it  is  to 
Irish  monks  on  the  European  continent  that  we  owe  the  preserva- 
tion of  the  recently  discovered  copies  of  Pelagius's  Commentary. 
Palladlus's  activity  in  Britain  probably  marked  hrro  out  as  the 
man  to  undertake  the  task  of  bringing  Irdand  into '  touch  witii 
Western  Christianity.  In  iny  case  Prosper  and  the  Irish  Annate 
represent  him  as  arriving  in  IHeland  in  431  with  episcopal  ranii. 
His  missionary  activity  unfortunately  is  txtremdy  obscure. 
Tradition  associates  his  name  with  Go.  Wicklow,  but  Irish 
sources  state  that  after  a  brief  sojourn  there  he  proceeded  to 
the  land  of  the  Pfcts,  among  whom  he  was  beginning  to  labour 
when  his  career  was  cut  short  by  death. 

SI  Patrick. — At  this  juncture  Germanus  of  Auxerre  dedded 
to  consecrate  his  pupil  Patrick  for  the  purpose  of  carrying  on 
the  work  begun  by  Palladius.  Patrick  would  possess  several 
qualifications  for  the  dignhy  of  a  missionary  bishop  to  Ireland. 
Bom  in  Britain  about  3S9,  he  had  been  carried  into  slavery  in 
Irdand  when  a  youth  of  ^xteen.  He  remained  with  his  master 
for  seven  years,  and  must  fiave  had  ample  opportunity  for 
observing  the  conditions,  and  learning  the  language,  of  the 
people  around  him;  and  sudi  knowledge  would  hax-e  been 
indispensable  to  the  Christian  bishop  in  view  of  the  peculiar 
state  of  Irish  sodety  {see  Patrick,  St).  The  new  bishop  landed 
in  Wicklow  in  432.  Leinster  was  probably  the  pro\-ince  in  which 
Christianity  was  already  most  strongly  represented,  and  Patrick 
may  have  entrusted  this  part  of  his  sphere  to  two  fellow-workers 
from  Ganl,  Auxihus  and  Iseminus.  At  any  rate  he  seems  rather 
to  have  addressed  himself  more  especially  to  the  task  of  founding 
churches  in  Meath,  Ulster  and  Connaught.  In  Irdand  the 
land  nominally  belonged  to  the  tribe,  but  in  reality  a  kind  of 
feudal  system  existed.  In  order  to  succeed  with  the  body  of  the 
tribe  it  was  necessary  to  secure  the  adherence  of  the  chief.  The 
conversion  in  consequence  was  in  large  measure  only  apparent; 
and  such  pagan  superstitions  and  practices  as  did  not  run 
directly  counter  to  the  new  teaching  were  tolerated  by  the 
saint.  Thus,  whilst  the  mass  of  the  peo[^e  practically  still 
continued  in  heathendom,  the  apostle  was  enabled  to  found 
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churches  and  schools  and  educate  a  prieatbood  which  should 
provide  the  most  effective  ac^d  certain  means  of  couversion. 
It  would  be  a  mistake  to  suppose  that  hjs  succesa  was  atf  rapid 
•^  as  compkte  as  is  generallr  assunud-  iWe  can  be  no  doubt 
that  he  imet  with  grwt  oppoaitioa  both  from  the  lugh-king 
hmsuK  and  from  the  dniids.  But  though  Loigaire  refused 
to  desert  the  faith  of  his  anceston  we  are  told  that  a  number 
tf-  his  itearest  kinamep  aqcepted.  Christiaoityj  and  if  there  bo 
^ny  truth  in  the  story  of  the  codification  of  the  Brehon  LaWa 
we  gather  that  he  realized  th^t  thg  future  belonged  to  the  new, 
reli^oa.  St  Patrick's  wotk  se^ns  to  {all  under  t^  heads.  In 
the  first  place  be  planted  the  faith  in  potts  of  the  north  and  west 
whteh  had  probably  not  yet  heard  the  gospel. '  He  also  or^nised 
(he  «lceady  existing  Chrietian  comntuniLies^  and  with'  this  in 
view  fouti4Qd  a  church  at  Armagh  aS  i>ii  metropolitftn  see  (444). 
It  IE  further  due  to  himi  that,  fcetnd  booame  linked  up  with 
Rome  ^nd  the. Christian  countntsaf  the  Westecs: church,  and 
that  in  consequence  I^tin  wfts  inliFOduixd  as.ch^languagdof  the 
church.  It  seems  probable  that.  St  Patrick -conaactated.  a 
confiideraUe  number  »i  biabap^  ,whh  ^smAll  bu,t,  definite  diocraes 
which  doubtless  coincided  in  the  main  with  the  tenitories  oi  the 
tu&Aa.  In  any  case  the  ideal  :of  the  apostle  from  Kritain  was 
almost  certainly  very  different  from  the  monastic  system  in  vofpie 
in  Ireland  in  the  6th  and  7th  centuries- 

TAs  Early  Irifk  CAiircA.— The  church  founded  try  St  Patrick 
vas  doubtl^  is  tbe  main  identical  in  doctrine  with  the  chinches 
of  Britain  and'Gaul  and  other  branches  of  the  Western  church; 
Twit  after  the  recall  of  the  Rontan  legjons  from  Britain  theliish 
church  waa  shut  oS  from  the  Ronlaa  world,  and  it  is  only  natural 
that  there  should  not  have  been  any  great  amount  of  scruple 
with  regard  to  orthodox  doctrine.  This  would  eiplain  the 
survival  of  tbe  writings  of  I^Iagiu^  in  Irdand  until  tbe  Stb 
centory.  Even  Columba  himSelf,  in  his  Latin  hymn  Alius 
prosabtr,  whs  suspected  by  Gregory  the  Giieat  of  favouring  Arian 
doctrines.  After  the  death  of  St  Patrick  there  was  apparently 
a  relapse  into  paganism  in  many  parts  of  the  island.  llie  church 
itself  gradually  became  grafted  on  to  the  feudal  organization, 
the  result  of  which  waa  the  peculiar  system  which  we  find  in  the 
tith  and  7th  centuries.  Wlerever  Roman  law  and  municipal 
institutions  had  been  in  force  the  church  was  modelled  on  tbe 
civil  society.  The  bish<^  governed  ecclesiastical  districts 
co-ordinate  with  the  dvil  divisions.  In  Ireland  there  were  no 
dtles  aad  no  municipal  institutions;  tbe  nation  consisted  of 
groups  of  tribes  oonnected  by  kinship,  and  loosdy  held'  together 
by  a  feudal  system  which  we  shaU  examine  later.  Althot^^ 
St  Patrick  endeavoured  to  organize  tbe  Irish  church  on  regular 
diocesan  lisies.  after  his  death  an  appronmatiw  to  tbe  lay 
system  was  under  the  circumstances  almoist  inevitable.  When  a 
chief  became  »  Christiaa  and  bestovred  lands  on  the  diurcb^  he 
at  the  same  time  transferred  all  his  rights  as  a  chief;  but  these 
rights  still  retnsjned  with  his  sept,  albdt  subordinate  to  the 
uses  of  the  church.  At  first  all  church'  offices  were  exclusively 
Qonfioed  to  members  of  the  sept.  Ih  this  new  sept  there  wa» 
consequently  a  twofold  suecessipn.  The  religious  aept  or  family 
consisted  iit  the  first  instance,  not  only  of  tbe  ecclesiastical 
pemons  to  whom  the  gUt  was  made,  but  iOf  all  the  c&i  or  vaasals, 
tenants'  and  slaves,  connected  iwith  the  land  bestow^.  Tbe 
head  was  the  coatb  CIr.  catnorba,  "  corheii  "),  i£i  the  inbaitor 
both  of  tbe  ifiiritual  and  temporal  rights  and  )»ivileges  of  Um 
founder;  he  in  bis  teu^wral  capacity  ei^aoted  rent  and  tribute 
like  other  chiefs,  and  made  war  not  on  umporial  chiefs  on^ly,  thd 
spectacle  of. two  coarbs  making  war  on  leach  p4ier  not  being 
nnuaual.  The  eccleeaastical  colonies  that  Went  forth  from  a 
parent  family  generally  remained  in  mbOFdinatioa  to  it,  in  the 
same  way)thattbespreadingtraAcheac^a.ruliCg  family  remained 
in  geoeral  subordinate  to  it.  TheJieads  of  the  secondary  families 
were  also  called  the  coarbs  (4  the  origiAal  founder.  Thus  there 
were  coarbs  loi  Columbft  ^^  lo*&,  £«l)t,:  Ddrry,:  Ductow  and 
other  places.  The  co8<b  of  the:  chief  spitkuil  foundation  waa 
called  Uia  high  coarb  (ard-choniBrba).  The  cearb  mi|^t  bs  a 
bishop:  cvi  ooly  au  abbot,  but  in  either  case  taU  the  ecdesiastiea 
in  the  ftnikily  Were  subject  :lo  him;  iil^thb  wAy.it  fMqvently 
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happened  that  bishops,  though  their- superior  functions  wen 
recognized,  were  in  subjection  to  abbots  who  were  only  priests, 
a^  in  tbe  case  of  St  Columba,  or  even  to  a  woman,  as  in  tbe  case 
of  St  Bdgit.  This  singular  association  of  lay  and  spiritual 
poweis  was  liable  to  the  abuae  of  allowing  tlie  whole  succession 
to  fall  Into  lay  hands,  as  happened  to  a  large  extant  ib  later 
timas.  The  tenqwral  chi^  had  hia  steward  who  suptdntended 
the  collection  of  his  rents  and  tributes!  In  like  manner  tbe  coarb 
<^  a  reli^us  sept  had  his  airiAinHeeA  .(An^o-Iiisb  erttuuk, 
hereitack),  -vbvsc  office  was  generally,  hot  not  necessarily, 
hereditary.  The  office  embocUed  in  -4  certidn'sesse  the  lay 
succession  in  the  family. 

Froa  the  beginning  the  lifelof  the  converts  must  have  h£en 
in  somer  measure  coenobitic  ladoedk  oAidd.hardly  have  been 
otbetwise  in  a  pagan  and  half'saVelge  land.  St  Patrick  himself 
iA  iils.Coctfeasion  mak«s  moiition  of  mpOks  ihlreland  in  connaxiDn 
with  hiS:.  mission,  but  the  few  gftimp^  We:  get  of  the  monastic 
life  of  the  decadf«  immediately  followitig  his  dedth  prove  that 
the  .oairliest  type  of  coenobium  differed  considerably  from^that 
known  at  a  later  period.  Thecoonobium  bf  the  end  of  the  5th 
centuiy  consisted  of  an  ordinary 'Stpt  or.  family  whose  chief 
bad  hecome  Christian.  AfBer  tnakitig  a  gift  of  hih  lands  the  chief 
either  retired,  leaving  it  in  tbe  hands  of  a  coarb,  or  lemainedas 
the  teligioufl  bead  himself..  The  family  went  on  withtbeir  usual 
avocatipQS,  but  some  of  the  men  and  women,: and  in  some  cases 
all,  practised  celibacy,  and  all  jiuned  in  fasting  and  prayer.  It 
may  he  inferred  from  native  documents  that  grave  disorders 
were  prevalent  under  this  system.  A  sesverer  anS  more  exduiive 
type  of  mooasticism  succeeded  this,  primitive  one, 'but  t^art 
from  the  separation  of  the  sexes  tbe  general  character  never 
entirely  changed. 

|D)ocQsan  organjjEBtion  aS  understood  bcountiies  under  Soman 
Law  being  unknown,  there  Was  not  that  lunitation  of  the  namber 
of  bishops  which  territorial  jurisdiction  renders  necessary,  and 
comequently  the  number  of  bi^ope  increased  beyond  aU  pro- 
piCHtions.  Thus,  St  Mochta,  abbot  of  Louth,  and  a  reputed 
disdple  of  St  Patrick,  is  stated  to  have  had  no  leas  than  loo 
bishops  in  his  monastic  family.  All  the  bishops  in  a  coenobium 
were  subject  to  the  abbot;  but  besides  the  bishop  in  the  monastic 
families,  every  tuatk  or  tribe  had  its  own  bishop.  The  church 
in  Ireland  having  been  evolved  out  of  the  mooastic  midei 
already  described  the  tribe  t»shop  was  an  episcopal  development 
of  a  somewhat  later  period.  He  was  an  ^portant  personage, 
bis  sutus  being  fixed  in  the  Brebonlaws,  from  ndiich  we  learn 
that  his  honour  price  waa  seven  cwimIs,  and  that  be  bad  the 
right  to  be  accompanied  by  the  same  number  of  followers  as  a 
petty  king,  llie  power  of  the  bish(^  was  oon»derable,  as  they 
were  strong  enough  to  resist  the  kings  with  regard  to  the  right 
of  sanctuary,  ever  a  fertile  source  of  diaseosioo.  The  luaih 
bishop  in  later  centuries  corresponded  to  the  diocesan  bishop  as 
dosely  as  it  was  possible  in  two  systems  so  different  aa  tribal 
and  mutiidpal  government.  When  diooesan  jurisdiction  vaa 
introduced  into  Ireland  in  the  itib  century  tbe  limlk  became  & 
diocese.  Many:of  the  Old  dioccsea- represent  andeBt  ffiaitet 
and  even  enlarged  modem  dioceses  eobidde  with  the:  territories 
of  andent  tribal  states.  '  Thus  the.  diocese  of  Kilmacdua^  was 
the  territory  of  the  Hui  Fiachradi  Aidhe)  that  of  Kilfeitora 
watthetri^landof  Corco-MruadorCoccomroe.  Haxly  deu>cries 
also  repr^ent  tribe  territories'  Thus  the  deanery  of  Musgrylin 
(Ct).  Cozk)  was  the  BDcient  Jtf  usttaige  Mitaine,  aiid  no  doubt  had 
its  tribe  hiabopinandent  times.'  Bbhops  without  didceMdual 
monastic  bishops  were  not  unknown  butside  Ireland  in  iJie  Ekstcm 
aadWeBtem  chuoches  in  veryieSrly. times,  but  ttj^  bad  dis* 
appevied  with  raJe  except ionfeJn  the  6th  century  when  the  Irish 
retntrodHced'  tbe>  mOoastic.  hishclps.  andf  the  jnonastic-  dmrdi 
into  Britain  lind  the  continent. 

In  the  8th  and  9th  oenturies,  when  the  great  emigratioa  of 
Irish  scholars  and  ecclesiastics  took  place,  tbe  number  of  wander^ 
iflg  bishops  without  diticesea  became  a  reproach  to  the  Irish 
church;  and  there  can  be  no  .doubt  that  it  led  to  much  in<;on< 
venience  and  abuse,  and  was  subversive  of  the  stricter  disdpline 
that,  the  popes  had  succeeded-  in  esubliakutg  iB.the  Westna 
DiriitizcchyLlOOQiC 
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dttuch.  Tluj'wefcaccuaedorofdsitringierfiwitluMittlMcoiuent 
u(  thdf  turd*,  eamtiyatinn  biibops  per  taltum,  i.e.  of  making 
men  biahop*  vho  lud  iwt  previMuJy  received  the  or4era  <rf 
fiHeatf,  fliul  ui  perntiuinK  bfib^M  to  be  con§ettMt4  by  x  wngle 
bUbtfp.  'I'Ms  ctuti»n  on  hardly,  however,  be  2  reproach  to  the 
Iriith  church,  m  the  practice  wa»  never  held  to  be  invalid;  and 
bMldM,  tJic  Nicenc  eanoaa  ut  diNciplioe  were  perhaps  not  known 
in  Itoland  nmil  comparMlvely  laU  limea.  The  iiolated  pocitlon 
of  Jrcian'l,  ami  the  cxintence  of  tribal  organization  in  full  vigour, 
explain  fully  the  anomaliei  of  Inth  diccipline,  many  of  which 
were  aliw  aurvivala  of  the  early  Chriatian  practices  before  the 
cotnplelr  organization  of  Ihe  church. 

After  the  death  of  St  Patrick  the  bond  betweoi  the  numerous 
church  families  iriildi  bit  authority  supplied  was  greatly  relaxed; 
and  the  uinl'i  most  formidable  opponents,  the  dniids,  probably 
tegalnod  tnuA  of  their  old  power.  The  transition  period  which 
follows  the  loosening  of  a  people's  faith  in  its  old  religion  and 
befure  the  authority  of  the  new  b  universally  accepted  is  always 
u  llms  of  confusion  and  relaxation  of  monils.  Such  a  period 
a{)pears  lu  have  foUowod  the  fervour  of  St  Patrick's  Ifme. 
I'll  Judge  from  the  early  literature  the  marriage-tie  seemt  to 
have  been  regarded  very  lightly,  and  there  can  be  little  doubt  that 
pagan  marriage  custom  were  prociiacd  long  after  the  intro- 
duction nf  Christianity.  The  Brehon  Laws  assume  the  existence 
of  marriail  at  well  u  urnnorrlcd  clergy,  and  when  St  Patrick 
will  iiMklnK  a  biibop  fur  the  men  of  Leiniter  he  asked  for  "  a 
man  of  one  wKc."  Marriage  among  the  secular  clergy  went  on 
In  Ireland  umU  the  15th  century.  Like  the  Gaulish  druldi 
drscrllx-d  t>y  Caewr,  (he  poet  (fiii)  and  the  druid  poasessed  a 
huge  Hark  of  utiwrltlan  nutive  lore,  probably  enshrined  in 
Verne  which  was  iL-itrnl  l>y  rote  by  their  pupila.  The  exalted 
position  occupied  by  thokbrmd  clua  In  ancient  Ireland  perhaps 
nflTords  ihd  key  to  itieuiondb-lul  outburats  of  scholarly  activity 
In  Irish  nionuterlei  frum  the  6th  to  the  oih  centuries.  That 
aomr-uf  ihe>Vfif  cmbracod  ('hristlunlty  from  the  outset  is  evident 
from' the  story  o[  Dublhach.  At  curly  as  the  second  half  of  the 
5th  (renlury  Kndit,  a  rsyal  priitce  of  Oriel  {t.  450-540),  after 
spending  some  rime  at  Whithorn  betoOk  himself  to  Aranmbre, 
ofT  I  he  coast  of  UolWay,  and  foundud  a  schobl  there  whtclt 
uiiruutrd  sehoUjsfrom  all  iwer  iToiiind.  Theconnexion  between 
Irtlanland  Walra  wasatrangin  thoAch  century,  and  it  was  from 
souih  Wales  that  the  great  reform  movement  in  the  Irish  mon- 
usLttrlca  emiaHiiod.  flndian  of  Clonard  («.  47o~54ft}  is  usually 
rfganled  aa  the  inatllulor  of  the  lyjie  of  monastery  for  which 
Irrliitiri  liediime  ml  lamoua  during  the  next  few  ccniuties.  He 
spent  wamo  llBie  in  Wales,  wheru  he  canic  under  the  influence  of 
St  David,  UUilas  itml  Oidoc;  and  dn  returning' lo  Ireland  he 
fiilllided  hiv  tamousimtuiaitary  at  Clonard  (Co.  Moath)  about 
Xjoi  Hew  iit>  Inu  thiih  ,fooo  students  arC  said  to  have  r«feived 
InstTudtiun  at  thn  Muno  tihi*.  Ijuchn  monastery  conaiBted  of 
douniloM  tiny  hula  of  wutles  aixl  riay  (or,  whertf  st«nc  was 
pltwiiful,  uf  beehive  coUs)  built  by  the  pupils  and  tmrleBed  by 
a  fouDi  ur  tn-ix-h,  Itka  a  permanent  military  encamphient. 
Th«  pu))Us  sowed  their  own  corn,  fished  In  the  streams,  and 
mttJitHl  their  own  cowl.  Instruction  was  probably  given  in  tha 
u)>en  aJr.  'IVdve  of  I'lndlan's  disciples  became  known  as  the 
lw«lv4  ttponlfs  of  Irdand,  the  monastic  schools  they  founded 
berooUng  the  greatest  centres  of  learning  and  religious  instruction 
nut  only  In  Irrland,  but  io  the  whole  of  the  west  of  Europe. 
AiMiing  li»  most  iamoui  wen  Movtne  (Co.  Down),  fouitdedby 
UMMhsr  l-'lndlan.  r.  540:  noiunacnotse,  founded  by  Kieran, 
iMi;  Ufrry,  founded  by  Columba,  546;  Clonfert.  founded  by 
Urendan,  jja;  Bangor,  foitndeil  in  558  by  Comgall;  Dnrrow. 
founded  by  t\ilumba,  r.  5<i,'!.  The  chief  reform  due  to  the 
inl^uenrr  »f  the  Hriliob  church'  seems  to  have  l>een  the  intro- 
duction  of  monaalic  life  in  the  strict  sense  of  the  word,  i.t. 
consmtiniitea  ealiraty  srparau^  from  the  laity  with  complete 
aeparalHkn  of  ihr  seim 

ttoe  alnwsl  inunediate  outcome  of  tlie  retomaiioa  effected 
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by  Findiaii  was  that  wonderful  qnrit  <rf  mi^onary  enretprise 
wbid)  made  tfae  name  of  Scot  and  of  Ireland  so  wdl  known 
throughout  Europe,  while  at  the  same  time  the  Irish  wen 
being  driven  out  irf  their  coltMiks  in  Wales  and  sonth-west  Britam 
owing  to  the  advance  of  the  Saxon  power.  In  563  Ctrfumba 
founded  the  monastery  of  ifi  (lona),  which  spread  tbe  knowledge 
of  the  Gospel  anxmg  tbe  Picts  of  the  Scottisb  mainland.  From 
this  same  solitary  ontpoet  went  forth  the  iHustrioud  Aidan  to 
plant  another  lona  at  Lindisfarae,  which,  "  long  after  tlie  poor 
parent  brotherhood  had  fallen  to  decay,  expanded  itself  into  the 
bishopric  of  Durham."  And  Lightfoot  daims  for  Aidan  "  the 
first  place  in  the  evangelization  of  the  Engfish  race.  Augustine 
was  tbe  apostle  of  Kent,  but  Aidan  was  the  apostle  of  England." 
In  5QO  Q)luiid)anuB,  a  native  of  Leinster  (b.  543),  wrat  forth 
from  Bangor,  accompanied  by  twdve  companions,  to  preach  the 
Gospel  on  the  continent  of  Europe.  Columbasua  was  the  first 
of  the  long  stream  of  famous  Irish  monks  wbo  left  their  traces 
in  Italy,  Switzerland,  Germany  and  France;  amongst  them 
being  Gallus  or  St  Gall,  founder  of  St  Gallen,  KiUanof  Wdrzburg, 
Virgil  of  Saltburg,  Catfaald  of  Tarentum  and  numerous  others. 
At  tbe  beginning  of  the  8th  century  a  l<»ig  series  of  missionary 
establishments  extended  from  the  mouths  of  tbe  Meuse  and 
Rhine  to  the  RhAne  and  the  Alps,  Whibt  many  others  founded  by 
Germans  are  the  offspring  of  Iri^  itionks.  Wilhl^rord,  tbe 
apostle  of  the  Frisians,  for  instance,  spent  twelve  years  in 
Ireland.  Other  Irishmen  seeking  remote  places  wherein  to  lead 
the  lives  of  anchorites,  studded  tbe  numerous  i^andS  on  the 
west  coast  of  Scotland  with  their  little  buildings.  Cormac  ua 
Liathain,  a  disciple  of  St  Columba,  visited  the  Orkneys,  and 
when  the  Northmen  first  discovered  Iceland  they  found  there 
books  and  other  traces  of  the  early  Irish  church.  '  It  stay  \)t 
mentioned  that  the  geographer  Dicuil  who  lived  at  tbe  court 
of  Charlemagne  gives  a  description  of  Iceland  nliicb  must  have 
been  obtained  from  some  one  who  had  been  there.  Tlie  peculi- 
arities which  owin^  to  Ireland's  isolatioD  had  survived  were 
brought  into  prominence  when  the  Irish  miSBtonaries  came  into 
contact  with  Rbihan  ^lesia^tics.  The  chief  points  of  diflerence 
were  the  calculation  of  Easter  and  tbe  form  of  the  tonsure,  in 
addition  to  questions  of  discipline  such  aa  the  consecration  of 
bishops  ptr  saitum  and  bishops  Without  dioceses.  With  regard 
to  tonsUre  it  would  seem  ^hat  ■the  dnads-  shaved  the  front  part  of 
the  head  frotti  ear  16  ear.  St  Patrick  doubtless  intrt>duced 
the  ordinary  conanal  tonsure,  but  in  the  period  following  his 
death  the  old  druidit:al  tonsurs^  was  tigafn  revtvetf. '  In  tbe 
calculation  of  Easter  the  Irish  employtld  the  oM  Roman  end 
Jewiih  84-yteats'  cycle  which'  they  may  have  received  from 
S11  Patrick  and  whidi  had  once  prevailed  all  oVer  Europe.  Shut 
off  from  the  world,  they'  were  probably  ignorant  of  the  new 
cycle  of  53a  years  which  bad  beeh  adt^ed  by  Rome' in  463: 
This  question  aroused  a  controversy  which  wared  hottest  in 
England,  and  as  the  Irish  monks  stubbornly  adhered  to  their 
traditions  they -were  vehem«itly  attacked  by  th«tr  opponents. 
As  early  as  033  the  chtrch  of  the  south  of  Ireland,  wMcfe  had 
been  more  in  contact  with  Gaul,  bad  been  won  Over  to  the 
Roman  method  of  computation.  Tbe  north  and  loni  on  the 
other  hand  refused  to  give  in  until  Adamadn  induced  the  nortb 
of  Irclaiid  to  yield  in  697,  while  lona  held  out  until  jti,  although 
by  this  time  the  monastery  bad  lost  its  influence  fn  Pictland. 
Owing  to  these  controversies  the  real  work  of  the  early  Iri^ 
missionaries  in  cdnverdng  the  pagans  of  Britain  and  central 
Europe,  and  sowing  the  Seecj  of  culture  there,  is  apt  to  be 
Otvrlooked.  Thus,  when  the  Anglo-Saxon,  Winfrid,  sumamed 
Boniface,  appeared  in  tbe  kingdom  <A  tbe  Franks  as  papal 
legate  in  733,  to  romanise  tbe  existing  church  of  the  time,  neitber 
the  Franks,  tbe  Thuringians,  tbe  Alcmanni  nor  tbe  Bavarians 
could  be  considered  as  pagans,  ^liat  Irish  missionaite  and 
ihrir  foreign  pupils  had  implanted  for  more  than  a  century 
quite  independently  of  Rome,  Winfrid  organised  and  establidcd 
under  Roman  authority  partly  by  force  o(  arms. 

During  the  four  centuries  which  dapaed  between  tbe  arrival 
of  St  Patrick  and  the  establishment  of  a  cMilral  state  in  DubliB 
by  tbe  Norsemen  the  history  of  Ireland  is  ^mcst  a  UanL  a> 
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Kgards  Diitstuidins  evtete.  From  tHe'tiiBe  tbM  tbe  Uiteakuia 
of  Taxa  had  came  to  be  lecognized  as  »u)eraia3  of  the  whole 
island  all  political  development  ceascfl.  The  aimais  conuin 
nothing  save  a  record  of  iatertribal  wufaje,  which  the  hjghrkiDK 
was  lardy  powerful  enough  to  stay.  The  wtadnf  ul  achievements 
<rf  tbc  Irish  monks  did  not  afiect  thC'  body>  politic  aa  a  whole, 
and  it  may  foe  doubted  if  theie  was  any  distinct  advance  in 
civilization  in  Ireland  from  the  time  of  Jiflall  N<^giallach  to  the 
Anglo-Norman  invaaioB.  Niall's  poatedty  held  tbe  poaitioa  of 
ardri  unifttBiruptedly  antil  looa.  Four  of  his  sons,  Loigsire, 
Conall  Crimthand,  Fiacc  and  Maine-  Httled  In  Meath  and 
adjtHJiing  territories,  and  their  postenty  wrrs  called  the  southern 
Hy  NciU:  The  othoi  four,  Eogan,  Saoa  t^^Cairpre  aad 
Cooall  Gulbao,  ooci^iod  the  northern  pan  of  Ulster.  Their 
descendants  weoe  tnoim  as  the  .noEtbem  Hy  MeiU>  The 
desccodanta  of  Eogan  were  the  O'MeiUa  and  their  niun«Ous 
Idadrcd  septs;  theposletityo£ConalkGu]baii^veiC  the  0'Di>iUieU3 
and  their  kindred  septs.  Niall  died  in  ^  in.  the  £nistiah  Channel 
whitat  ;ea^aged  is  a  marauding  espeditvXt.  .He  ytta  tvicceeded 
by^is'nepfa«wDathi.gdQofFiachra,aon'Of£oOhatdMuisn)wl6iti, 
1^19  stated  to  haverbeea^xuck  by  llj^taing  »t  the  foot  of  the 
AipsiB-4i&:iLoigaiteysoQ  of  NiaU  (438^4^^).  ia-iidentified  with 
CfaoiStoTT  (rfSt  EsitriciJ.  AccOrdinK  to.  ftiaditjon  it.  was  during 
hia  reign,' (^t  the  oodiflcation  of  tha  SMchtu.  M^t^Oi^pific^ 
A  .well-knovn  story  repreaents  him  as- cansttuttly  at  i^ac  witJ? 
the  men  of  Leinster.  His  successor,  Ailill  Molt  (4^3'4^s)r  son 
of  Dathi,  ismaarkableas.beiAg  tbelaabJiigl^kiiig^for.SoOijie^re 
who  was  aot  a  direct  descendant  of  Niatl- 

In  503  A  body  of  qoloniata  undu'  F«r«iiH,  flon  of  Ere,  moved 
from  Dalriftda  to  Argyll  and  e£FecGefi.settlane9tB  there.  Th^ 
tircumstiaoes  which  enabled  the  ScoOr.M)  B9£c^  in  occupyiqg 
KiQtyra<it(d  Islay  caaaot  now  be'  .aacercaiaed^  The  littJe 
kingdom-iiad  gr^t  diUiculty  to  maiataig  iteelf,  and  its  vary^ 
iortunes  iirt  very  ob^cute.  Neither-  ia  <i(  clear  that  bodies  of 
Scots  had,  not  already  ■  migrated  to  AwyJl-  Dii^rpiajt,  ,boa  of 
Fergus  CerbaiU  (swsfisii  O'*  •■be  aoutheio-Uj'  Neillj  uadoubtedly 
profeaaed  CfariattaoJty  though  h«.  etill.  <^u^  to  'n>any  pagan 
puctices,  such  aa  polygamy  and  the.ua^of  dnvldical  incantations 
in  battle.  The  annals  represent  him  a^  getting  into  trouble 
with  the  Churph  <»i^  account  of  tus  vialatiwi  of  the  rigbl;  of 
Sttactu4rx. ;  At,AllAS)e«lbly  held  at  Xar8:ip.5g4  Gurnan,  ^on  of  the 
king  of  Connat^ht,  slew  a  nobleman,  a  crime  punishalile.with 
death.  The  author  of  the  deed  iled  for  sanctuary  to  St  Columt>fi. 
But  Diaimait  pursued  him,  aqd  disregarding r.t^he  opposition 
o(  the  saist  seized  Curqan  and  hanged  lum.  St  Qoluroba'f 
kinsman,  the  northern  Hy  Neill,  took  up  the  quarrel,  and  attacked 
and  defeated  the  king  at  Culdreioxne  ip  561.  In  this  battle 
Diarmait'ls  stated  to  have  employed  druids  to  form  an  aUbe 
druad  (feoce  of  prqtectioni')  round  his  host.  A  few  years  later 
Diarmait  seised  by  force  the  chi^  of  Hy  Maine,  wjio  had  slain 
his  hetatd.  aii4  hwl  taken  refuge  with  St  Ruadan  <A  Lothra. 
According  to  the  legend  the  saint,  accompanied  by  St  Brendan 
of  Bin,  followed  the  king  to  Tara  and  ^lemaly  cursed  it,  from 
which  time  It  was  deserted.  It  has  been  suggested  ttiat  Tar» 
waE  abandoned  during  the  plague  of  548-549.  Others  have 
Eurpiised  that  it  was  abandoned  as  a.vegular  place  of  residence 
long  before  this,  soon  aftu  the  nocthem  and  southern  branches 
of  the  }iy  Neill  bad  consolidated  their  p9wer,at  AiLech  at)d  in 
Westmeath.  Whatever  truth,  there  so^y  be  in  the  legend,  it 
demons^ates'Gonciusively  the  absence  of  a  rallyii^  poi^t. where 
thei4ea.of  aceatrai  govorBment  mii^t  h^ve  taken  root.  Aed, 
Boa  of  rAiiUBicQ  (373^59^)  ^^  ^^  aorthem  Hy  Neill,  ^gures 
proniineotly  in  the  story  of  St  Columba.  It  was  during  his 
reign  that  tbe  famous  assembly  irf  Dniippqt  (jiear  NewtowQ- 
limavaddy  in. Co,  Derry)  was  held.  The  story  goes  that  the 
JUid  had  increased  in  number  to  such.aD  eicteint.that  they  included 
one- third  of  the  freetoen..  There  wasithus  quite  an  army  of 
impudent  swaggering  idlers  roaqung  about  the  country  and 

'  The  O'Neills  who  played  such  an  important  part  In  later  Iri^ 
history  do  not  take.tbeic  name  fmm  Nbll  Noigiallach,  thoush  thev 
are  descended  (ron  him.  They  take  thoir  name  fiom  NiaU  Glundub 
(d.919). 
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quwtcring  theraselves  onthflichlefai«i)(lwUl<s  during  tbolwmer 
and  spring,  story-telling,  and  lampoeoing' those  who  dared  to 
bjwltate  to  comply  with  their  demands.' 
'  iSoUe  idea,  of  the  style  of  flying, of  the  learned  professionE 
in  early  Irdaod  may  be  gathcmd:  fromi  the  income  enj«ye4  ia 
later  times  by  the  hteiati  of  Tfr.Conaill  (Co.  Donegal).  It  h(s 
beea  computed  that  no  leas  tham.  £2000  was  set  mie  yearly  In 
this  small  state  for. the  maintenance- of  the^dasE.  N^.wonde^ 
then,  that  Aed  deternuned  to  banish'  tbem  from  Ireland- '  At 
the  convention  of  Drumcet  the  iiuqEiber;.9f  fiiid  v»b.  greatiy 
J»du4ed,  lands  were  assigned  for  their  DiainUnaace,  tbeolkms 
were- requised  to  op«i  schools' asd  to  support  the  inferior  bards 
as  teB(;t^.  This  reform  may  have  helped  to  foBtec  thecultivg- 
tion  of  the  native  literature,  aad  it  is  posBible  that  wa  owe  to  it 
tl»e  piJeoervstion  of  the  uUtV  epic.  But  the  IriEh  wtmiAnr 
fortunately  Incapable  of  rising  abfikre  the  sags,  ^consisting  ef  a 
mixture  of  prose' sad:  vei9e.:.TfaFU  gr«taMet  aojiieveiAeBt  in 
literatijure  dKtes  back.to,- thedavm  of  hitftory,  ;«qd  ws  fi»4)n<» 
moreitrsDe  of  ideveb^iHaeat a  tfcq  wortd.'«£  letters  thsaim tkf 
poliljcal, sphere.  The'Irishniaociabisownlanjpiageabeoymev 
seems  :iiicapableof;ia,guataiaediltjtMary-eSart,  a  consequences  of 
which  is  thut  be  i^^>eflbs.ihe.r«o8t'WtnQ«ne>nleasu^es.li  Sense 
k  thus  too  fneiiu^aidy  sutCQ^otd  to,9otind>''  Tfacinflueace  oi^the 
pnofes^i^ftal,  iiteraiy  class  k^  tti«jj«ni  spirit  lalive  mtfa  thflir 
ej^rate  genesiogies,  aad  i»  thdjt  :pgeBia'£hey:oDly  pwRdered 
to.tbe.vaQitiyjsnd.vJcEs  of  their , pa troi^  Tbat.Do.new  Jdeps 
ca^e  is  may  be  gathered  from  the  fact  th|it;the,);>(dk;>i^  JinteJ! 
ItWatiiie.so  £a;c  -publirfiBd-daites.fro**  before, 8091  ithiMtgh'th* 
MSS.  wbicb, contain,  it  .are  mlick  latsr.,  ■  Beiuiag,in.mciidbaiif 
Isrgely  th^  f  inn  :^tile  is  modeUied.^.thie  older  Ulster,  epki  WPfi'S 
«f,or(gioftlity.compo$edbetw««n'4oo9an(t  )6aG;8re  wiibHW.ft 
twq.exceptionsGonafiicuously^abs^Bit..  ■<.  .,.--■■■.■ 
At  the  eonvenlso'i  df  .Driunoe<t  'the  atatua  «f  tbe  .^alrij0ic 
settlement  ia  Argyll,  was  .also  regulated.  Thft.Mr^r^  d4»^  t$ 
make  the  colony  an  Irish  state  tributary  to.. the  faigtv-kirighibut 
on  thB«p<cial  pleading  of  3c  ColiUlaba  ;t  was  allowed  ti^  remain 
iadepetident..  Aed, lost  hiS'lii^e;.jn<etikdf«MQKri|Bi;  in  fKAct.<the 
bpTvma^  tribute  from  Brandttb,  ki»g  of  Leinster,  =who  defeated 
him  at  Dunbolg  in  £q8.  Afte;;  seyt^al  short  reign^.the  throne 
wsjSdqci^iiedby  Aed'ssoQ-jt>omi>aU{637-$4.i).  HispreflageesQF, 
SuihneMenn,  had  b^nskin  by  the  Jdngof  QaJ^raidc,  C^ngM 
Claen.  .The  latter  was  driven  out  ^  the  .country  by  DoauiaUk 
wbeieupon  Congai  collected  an  anny  of  foreign  adventurers  made 
UP^f  $^WflS,  IJalriadic  Scots,  Britons  and  Picts.  to  :regiun  fai$ 
lands  and  to  avenge  himself  on  the.  high-king.  In  a  sanguinary 
encounter  at  Mas  Raith  (Moi^  in  Co.  Do^n),  which  forms  the 
subject  of  a  celebrated  romance,  Coog^  w^  slain  and  the  pffwer 
af.tbe.sQttlpqMnt  in  Kintyre. wea^iwfd. for  a. considerable  perjodr 
A  curious, feature  of  Hy  Neill  rule. about  this  time  was  joint 
kiagfbip.  From  563  to  6j6  theoe  wert;  no  iess  than  five  such 
pairs,  ia  681  St  Moling  of  F«n»  preyaiied  upon  the  ardtf 
FinnachtA  (674-690)  to  renounce  foi;  ever  the  bofowta,  tribute, 
whigbbiid  always  been  a  sourfe  of  friction  between  the  supreme 
king  and  the  ruler  of  I.einster.  This  WSS>  however,  unfortunately 
notthelaaiof  theftwoma.  FergaJ  (i7Pr-7aa),  in  trying  to  enforce 
it.  again)  wa?  slain  in  afamojus-b^tl^iAt  Allen  in  Kildsj^  As 
a  BwW  ^Mgal's,  po^  Awl  Ailan-C734-J43)(  defeated  the  men 
of  {>eWtpr  with  gn^t  slaughter  at:  Ballyshanoon. (Co..  Kildare) 
'^Jbl^!  K  thercrwas  goiittle  cohesjoft  among  the  various pro- 
visces  it  i»- small  wonder.  tbM  Irel^nfd.feUfiu^b  an:ea^  prey  to 
the,  VUuBgs  in  tbe.nsift  ceqtury.  Jn  697  »n,a»ee^,bly.«tag^eld 
at  Tara  in  which  a  law  ^pwn  as  C&in-  A4amn^ .  wae  pas&ed, 
at  the  insUace  of  Adamn^  prohibitiitg  wfunen  fr^m.  .taking 
p^rt  in. battle;  a  dedsioo  that  shpjws  how  iai  Xreland:  with  itf 
tribal  system  lagged  behin4  Tei^tonic ,  and  lAtin  cpiinfries  io 
civilization.  A  similat  enactnient  oxetapttng  the  clergy,  knotyq 
as  Cdin  Falraic,  was  agreed  to  in  ^,  The  story  gops  that,  thp 
ardri  Aed  Oirdiugtbe  (797-&19)  m^de  a  hostile  incursion  int4 
Leinster  and  forced  the  primate  of  ^rm^gh  and  all  his  c|ergy  to 
attend  him.  When  representations  were  made  to  the  king  as, to 
the  impropriety  of  his  condut;t,.  ht  referred  the  mktter  to  bii 
adviser,  Fbthud,  who  was  also  a  cleric    Fothud  i»onounced  ibfiX 
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InvajionoflheNorthmsn. — The  first  Incursion  of  tbeNorthmon 
took  pUce  in  a.d.  795,  when  they  plundered  and  burnt  the  church 
of  Rcchru,  now  Lambay,  an  iriand  north  of  Dublin  Bay.  When 
this  event  occurred,  the  power  of  the  over-king  was  a  mere 
■hviftw.  The  provincial  kingdomg  had  split  up  into  more  or 
lew  independent  principHllties,  almost  constantly  at  war  with 
each  other.  The  otcUlation  of  the  centre  of  power  between 
Meath  and  Tfr  Eogaln,  according  as  the  ardrt  belonged  to  the 
southern  or  northern  Hy  Neill,  produced  corresponding  per- 
turbations in  the  balance  of  parties  among  the  minor  kings. 
The  army  consisted  of  a  number  of  tribes,  each  commanded  by 
Its  own  chief,  and  acting  as  so  many  independent  um'ts  without 
cohesion.  The  tribesmen  owed  fealty  only  to  their  chiefs,  who 
In  turn  owed  a  kind  of  conditional  allegiance  to  the  over-king, 
depending  a  good  deal  upon  the  ability  of  the  latter  to  enforce  it. 
A  chief  might  through  picpie  or  other  causes  withdraw  his  tribe 
even  on  the  eve  of  a  battle  without  such  defection  being  deemed 
dishonourable.  What  the  tribe  was  to  the  nation  or  the  province, 
the  Jine  or  sept  was  to  the  tribe  itself.  The  head  of  a  sept  had  a 
voice  not  only  in  the  question  of  war  or  peace,  for  that  was 
determined  by  the  whole  tribe,  but  in  all  subsequmt  operations. 
However  brave  the  individual  soldiers  of  such  an  army  might  be, 
the  army  itself  was  unreliable  against  a  wdl-organiccd  and 
disciplined  enemy.  Afain,  such  tribal  forces  were  Mily  levies 
gathered  together  for  a  few  weeks  at  most,  unprovided  with 
military  stores  or  the  means  of  tran^kort,  and  consequently 
generally  unprepared  to  attack  fortifications  of  any  kind,  and 
liable  to  melt  away  as  quickly  as  they  were  gathered  together. 
Admirably  adapted  for  a  sudd«i  attack,  such  an  army  was 
wholly  unfit  to  carry  on  a  regular  campaign  or  take  advantage 
of  a  victory.  Titese  defects  of  the  Irish  militaiy  system  were 
abundantly  shown  throughout  the  Viking  period  and  also  in 
Anglo-Norman  times.. 

The  ftnt  invaders  were  probably  Norwctfans'  from  Hfcdalaitd 
in  search  of  plunder  and  captives.  Tbdr  attacks  were  not 
confined  to  the  sea-coasts;  th^  were  able  to  ascend  the  rivers 
in  their  ships,  and  already  in  801  they  are  found  on  the  upper 
Shanrton.  At  the  outset  the  invaders  arrived  in  small  bodies, 
but  as  these  met  with  considerable  resistance  Urge  fleets  com- 
manded by  powerful  Vikings  fdlowed.  With  sucii  forces  it 
was  possible  to  put  fleets  of  boats  oa  the  inland  lakes.  Rude 
earthen  or  stockaded  forts,  serving  as  magaaines  and  places  of 
retreat,  werv  erected:  or  in  SMne  cases  use  was  made  of  strong- 
holds already  existing,  sudi  as  Dun  Almain  in  KiMaiv.  Dunlavin 
tn  Wicklow  and  Ferntoy  id  Cork.  Some  of  these  military  posts 
in  course  of  time  became  trading  stations  or  grew  into  towns. 
Durirqc  the  first  half  of  the  oth  cmtury  attacks  were  itHressant 
in  most  parts  of  the  island.  In  Sot  we  find  Nomgians  on  the 
Upper  Shanrnm:  in  8m  the  whole  of  Irdand  was  harried:  and 
fi\'e>-earalaierwehearof  Vikings  in  Co.  Dublin.  Meath.  Kildare. 
Wicklow,  Queen's  Co..  Kilkenny  and  Tipperar>~.  Howe*'er, 
the  in\-aders  ilo  not  appear  to  have  acted  in  roncert  until  ftjo. 
About  this  time  a  powerful  leader,  named  Turgeis  (Tuigefaos^. 
acntmpanied  by  two  rtoUes.  Saxolb  and  Domrair  ^Thorir>, 
arffx'vd  with  a  "  ro>-aI  fleet."  Sailing  up  the  Shannon  they 
built  Mrvmghokts  on  Lough  Ree  and  de\-astated  Connaught  and 
Meath.  E\-entually  Turgeis  estiblid»ed  himseU  in  Arma^. 
whilst  his  wife  Ota  settled  at  CkmnucMHse  and  iHofaned  the 
monastrry  chutrh  with  pagan  rites.  Indeed,  the  numcroos 
ecclesiastical  estaMishmentS  appear  to  havt  been  quite  a$  much 
the  object  of  the  inx-adws'  fury  as  the  crvil  autborittes.  The 
monastery-  of  .\rmagh  was  rebuilt  ten  times,  and  as  oJten  de- 
strv>>-ed.  It  was  sacked  three  times  in  one  month.  Ttirgeis 
himself  is  rept'irted  to  have  usurped  the  abhacj-  of  .Armagh. 
To  escape  from  the  «wi;in«ous  aitacts  *n  the  riH^nastcrie*,  Irish 
monks  and  sclKitais  fled  in  large  nurcbefs  to  the  cv>ii-,inen: 
carrying  with  them  their  preoous  books.     .Among  them  were 

*  .\i  this  pcrkid  it  is  estremely  d-Sici 
NiMTixywint  «:».;  rUncj  01*  aiwsir.i  tif  iS 
the  rahnc  faniliM  oc  Ix-th  cwntrira. 
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many  of  the  greatest  lights  in  the  woHd  of  letters  of  the  lime, 
such  as  Sedulhis  Scottus  and  Johannes  Scottus  Erigena.  The 
figure  of  Turgeis  has  given  rise  to  con^derable  discussion,  as 
there  is  no  mention  of  him  in  Scandinavian  sources.  It  seems 
probable  that  his  Norwegian  name  was  Thorgils  and  be  was 
posaibly  related  to  Godired,  father  of  CXaf  the  White,  who  figures 
prominently  in  Irish  history  a  little  lafer.  Turgeis  appar- 
ently united  the  Vikii^  forces,  as  he  is  styled  ehe  first  king  of 
the  Norsemen  in  Ireland.  A  permanent  sovereignty  over  the 
whole  of  Irdand,  such  as  Turgds  seems  to  have  aimed  at,  was 
then  as  in  later  times  impossible  because  of  the  state  of  society. 
During  his  lifetime  various  cities  were  fouitded — the  first  on 
Irish  soil.  Dnfahn  came  into  existence  in  840,  and  Waterford 
and  Limerick  aFq>ear  in  history  about  ttae  same  time.  Although 
the  Norsemen  were  constantly  engaged  in  -conflict  with  the 
Iri^,  these  dtiea  soon  became  important  commerdai  centres 
trading  with  England,  France  and  NcMway.  Turgeis  was 
captured  and  drowned  by  the  ardri  Maelsechlainn  in  844,  and 
two  years  later  Domrair  was  slain.  However  cruel  and  rapacious 
the  Vikings  may  have  been,  the  work  of  disorder  and  ruin  was 
not  all  theirs.  The  condition  of  the  country  afforded  full  scope 
for  the  jealousy,  hatred,  cupidity  and  vanity  which  charactoizc 
the  tribal  state  of  political  society.  For  instance,  Fedilmid, 
king  of  Munster  and  archbishop  (rf  Casbel,  took  tbe  t^portunity 
of  the  misfortuites  of  the  coimtry  to  revive  tbe  claims  of  tbe 
Mun^er  dynasty  to  be  kings  of  Irdand.  To  enforce  this  claim 
be  ravaged  and  plundered  a  large  part  of  the  country,  look 
hostages  from  Niall  Caille  the  over-king  (833-845),  drove  out  the 
comorba  of  St  Patrick,  or  arcfabishtq)  of  Armagh,  and  for  a  whole 
year  occufded  his  place  as  bi^t^.  On  his  return  be  plundered 
tbe  termon  lands  of  Clonmacnoise  "  up  to  tbe  church  door,"  an 
exploit  which  was  repeated  the  fc41owing  year.  There  is  no 
menti<Hi  of  his  having  helped  to  drive  out  the  focngnets. 

For  some  years  after  the  death  of  Turgeis  tbe  Norsemen 
^>pear  to  have  lacked  a  leader  and  to  have  been  hard  pressed. 
It  was  during  this  period  that  Dublin  was  cboaen  as  the  point 
of  concentration  for  thor  forces.  In  848  a  Danish  fleet  from 
the  south  of  En^and  arrived  in  Dublin  Bay.  Tbe  Danes  are 
called  in  Irish  Dti^oilt,  or  black  fordgners,  as  distinguished 
from  the  Fiitdgaill,*  or  white  forcigncia,  i.«.  Norwt^ans.  Tbe 
ori^  of  these  turns,  as  also  of  tbe  Irish  name  for  Norway 
{LMUann),  is  obscure.  At  first  tbe  Danes  and  Norwe^ans 
appear  to  have  made  common  canse,  but  two  years  later  tbe 
new  dty  of  Dublin  was  stormed  by  the  DaiKs.  In  851  the 
Dul^  Vikings  succeeded  m  vanquishing  tbe  Danes  after  a 
three  days'  battle  at  Snaim  Ai^ech  (Caiiingfoid  Lou^>. 
whereupon  the  defeated  party  imder  their  leader  Horm  look 
ser\ice  with  CeibaD,  king  of  Ossoty.  Evoi  in  tbe  flist  baU  of 
the  oth  century  there  must  have  bera  a  great  deal  of  inter- 
marriage between  the  invaders  and  tbe  itative  popidation,  doc 
in  part  at  any  rate  to  tbe  number  of  captive  women  who  were 
carried  off.  A  nuxed  race  grew  up,  recruited  by  many  Irish 
oi  pure  Uood.  whom  a  love  of  adventure  and  a  lawless  spirit 
led  away.  This  heterogeneous  population  was  caDed  GoUgoidtl 
OT  foreign  Irish  (whence  the  modem  nante  Galloway),  and  &e 
their  northern  kinsmen  tbey  betook  tbcmsdves  to  tbe  wa  and 
practised  piracy.  The  Chr^ttan  demott  in  this  mixed  sodeiy 
soon  lapsed  to  a  large  eitent.  if  not  entirely,  mio  paganEm. 
The  Scandiaa\<iaii  settlements  were  almost  wbt^y  confined  to 
tbe  seaport  tonts,  aitd  except  Dublin  iitdnded  none  of  tbe 
surrounding  territory.  Owing  to  its  position  and  the  cbaracier 
of  tbe  conntr>-  abont  it.  espedally  the  ooast-land  to  tbe  north  ol 
the  Ijffey  which  formed  a  kind  oi  border4aDd  bet»HJ  tbe 
territories  of  the  kings  of  Xcaih  and  Leinftev.  a  ctmadetaUe 
traa  passed  into  the  pcesession  of  so  powerful  a  dtj*  as  Dahfa. 

The  social  and  poliikal  condition  <d  Ireland,  utd  tbe  pastoral 
occupation  of  the  inhsbiiantf.  were  unfovonrable  to  tbe  denlep- 
ment  of  foreign  commerce.  >r»d  the  absence  of  onned  Moaey 
uDOQg  them  shows  Lhat  it  did  not  exist  on  an  ^eaave  scaic. 

:!r<-.;isi  t«t»reeii  I      *T^»  lumr  jotttvtj  in  Firpitl.  tbt  aame  ri  a  discrict  awrfc  •! 
r.iK.-no&  K';«i«-n  '  l>3til!a  drv.    Dcb^allbcoataiaediiiikeproiia'B 
1  MacDos^ 
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The  foreign  articles  of  luxury  (dites,  oraamt'iiU,  wine,  &c.) 
Teqidred  by  them  were  brought  to  the  great  oenachs  or  iaiK  held 
periodically  in  various  parts  of  the  country.  A  flourishing 
commerce,  however,  soon  grew  up  in  the  Scandinavian  towns  j 
mints  were  establis^d,  and  many  f<H:eign  traders — Fkmiags, 
Italians  and  others— settled  there.  It  was  through  these 
Scandinavian  tr&ding  communities  that  Irdand  came  into 
contact  with  the  i>eit  of  £urope  in  the  iith  and  i£th  centuries. 
If  evidence  were  needed  it  is  only  ne<xssary  to  pcdnt  to  the  names 
of  three  of  the  Irish  provinces,  Ulster,  Lelnster,  Munster,  which 
are  formed  flom  the  native  names  {Ulaid,  Latfin,  Muuia-n) 
with  the  addition  (tf  Notse  slaOr;  and  the  very  name  by  which 
the  island  is  now  generally  known  is  Scandinavian  in  form 
{Ira-hmd,  the  land  of  the  Irish).  Th.t  settlers  in  the  Scandinavian 
towns  early  came  to  be  looked  upcHi  by  the  native  Irish  as  so 
many  septs  of  a  tribe  added  to  the  system  of  petty  states  forming 
the  Irish  politicalf  system.  They  soon  mixed  in  the  domestic 
quarrels  of  neighbouring  tribes,  at  first  selling  their  protection, 
but  afterwards  as  vassals,  sometimes  as  allies,  like  the  septs  and 
tribes  of  the  Goidel  among  themselves.  The  latter  in  turn  acted 
in  similar  capacities  with  the  Irish-Norwegian  chiefs,  Irish 
tribes  often  forming  part  <rf  the  Scandinavian  armies  in  Britain. 
This  intercourse  lea  to  frequent  intermarriage  between  the  chiefs 
and  nobility  of  the  two  peoples.  As  an  instance,  the  case  of 
Cerball,  king  of  Ossory  (d.  887),  may  be  dted.  Eyvindr,  sur- 
named  Austmatfr,  "the  east-man,'"  son  of  BjOm,  agreed  to 
defend  Cerball's  territory  on  condition  of  receiving  his  daughter 
Raforta  in  marriage.  Among  the  children  of  this  mardage 
were  Helgi  Magri,  one  of  the  early  settlers  in  Iceland,  and 
Thurida,  wife  of  Thorstein  the  Red,  Three  other  daughters 
of  Cerball  married  ScantUnavians:  Gomtflaith  (Kormlfifi) 
married  Grimolf,  who  settled  in  Iceland,  Fridgerda  married 
Thorir  Hyma,  and  Ethne  (Edna)  married  HlfiBver,  father  of 
Eari  Sigurd  Digri  who  fell  at  Clontarf.  CerbaJl'a  son  Domnall 
(Dofnialr)  was  the  founder  of  an  Icelandic  family,  whilst  the 
names  Raudi  and  Baugr  occur  in  the  same  family.  Hence  the 
occurrence  of  such  essentially  Irish  names  as  Konall,  Rjaran, 
Njall,  Komiakr,  Brigit,  KaSlin,  &c.,  among  Icelanders  and  Nor^ 
wegians  cannot  be  a  matter  for  surprise;  nor  that  a  number  of 
Norse  words  were  introduced  into  Ir^,  notably  terms  connected 
with  trade  and  the  sea. 

The  obscure  contest  between  the  Norwegians  and  Danes 
lor  supremacy  in  Dublin  appeals  to  have  made  the  former  feel 
the  need  of  a  powerful  leader.  At  ally  rate,  in  851-852  the  king 
of  Lochlann  (Norway)  sent  his  son  Amlaib  (Olaf  the  White) 
to  assume  sovereignty  over  the  Norsemen  in  Ireland  and  to 
receive  tribute  and  vassals.  From  tins  lime  it  is  possible  to 
speak  of  a  Scandinavian  kingd&m  of  Dublin,  a  kingdom  wHch 
lasted  almost  without  intemption  until  the  Norman  Conquest. 
The  king  of  Dublin  exerdsed  overtordship  over  the  other  Viking 
communities  in  the  island,  and  thus  became  the  most  dangerous 
opponent  of  the  ardri,  with  whom  he  was  constantly  at  variance, 
Amlaib  was  accompanied  by  Ivar,  who  is  stated  in  one  source 
to  have  been  his  brother.  Some  writers  wish  to  identify  this 
prince  with  the  famous  Ivar  Bciniaus,  son  of  Ragnar  Lodbrok. 
Amlaib  was  opposed  to  the  ardri  MaebeChlainn  1.  (846-863) 
wbo  had  overcome  TUrgeis.  This  brave  rUler  g^ed  a  number  of 
victories  over  the  Norsemen,  but  in  true  Irish  fashion  they  were 
•aever  followed  tip.  Although  bis  successor  Aed  Finnhatb 
(863-879)  gave  his  daughter  in  marriage  to  Amlaib,  no  better 
relations  were  established.  The  king  of  Dublin  was  certainly 
the  most  commanding  figure  in  Ireland  in  his  day,  and  during 
Ins  Hfetime  the  Viking  power  was  greatly  extended.  In  870 
he  captured  the  strongholds  of  Dumbarton  and  Dunseverick 
(Co.  Antrim).  He  disappears  from  the  scene  in  873.  One  source 
represents  him  as  dying  In  Ireland,  but  the  circumstances  are 
quite  obscure.  Ivar  only  survived  Olaf  two  or  three  years,  and 
it  is  stated  that  he  died  a  Christian.  During  the  ensuing  period 
Dublin  was  the  scene  of  constant  family  feuds,  which  weakened 

'  In  Anglo-Norman  times  the  Scaodinaviana  of  Dublin  and  other 
cities  are  always  called  Ostmen,  i'.  Eastmen;  hence  the  name 
Ostmanstown,  now  Chunanstown,  a  part  of  the  city  of  DubliD. 
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its  power  to  such  an  extent  that  in  901  Dublin  and  Waterford 
were  captured  by  the  Irish  and  were  obliged  to  acknowledge 
the  supremacy  of  the  high-king.  The  Irish  Annals  state  that 
there  were  no  fresh  invasions  of  the  Northmen  for  about  forty 
years  dating  from  877.  During  this  period  Ireland  enjoyed 
comparative  rest  notwthstanding  the  Intertribal  feuds  in  which 
the  Notse  settlers  shated,  induding  the  campaigns  of  Cormac, 
son  of  Cuilennan,  the  scholarly  king-bishop  of  Cashel. 

Towards  the  end  of  this  interval  of  repose  a  certain  Sigtrygg, 
wbo  was  probably  a  great-grandson  of  the  Ivar  mentioned  above, 
addressed  himself  to  the  task  of  winning  back  the  kingdom  of  his 
ancestor.  Waterford  was  retaken  in  914  by  Ivar,  grandson  of 
Ragnall  and  Earl  Ottir,  and  Sigtrygg  won  a  signal  victory  over 
the  king  of  Lcinster  at  Cenn  Fuait  (Co.  Kilkenny?)  two  years 
later.  Dublin  was  captured,  and  the  high-king  Niall  GKbdub 
(910-919)  prepared  to  oppose  the  invaders.  A  battle  of  prime 
importance  was  gained  by  Sigtrygg  over  the  ardri,  who  fell 
fighting  gallantly  at  Kilmashogne  near  Dublin  in  919.  Between 
920  and  970  the  Scandinavian  power  in  Ireland  reached  its  zenith. 
The  country  was  deserted  and  plundered  by  natives  and 
foreigners  dike.  The  lower  Shannon  was  more  thoroughly 
occupied  by  the  Norsemen,  with  which  fact  the  rise  of  Limerick 
is  associated.  Carlow,  Kilkenny  and  the  territory  round  Lougb 
Neagh  were  settled,  and  after  the  capture  of  Lough  £me  in  933 
much  of  Longford  was  colonized.  The  most  prominent  figmes 
at  this  time  were  Muirdiertach  "of  the  leather  cloaks,"  son  of 
Niall  GKindub,  Cellachan  of  Ca£^  and  Amlaib  (Olaf)  Cuar&n. 
The  flist-named  waged  constant  warfare  against  the  foreigners 
and  was  the  most  formidable  opponent  the  Scandinavians  had 
yet  met.  In  his  famous  circuit  ol  Ireland  (941)  he  took  all  the 
provindal  kings,  as  well  as  the  king  of  Dublin,  as  hostages,  and 
after  keeping  them  for  five  months  at  Ailech  he  handed  them 
over  to  the  feeble  titular  ardri,  showing  that  his  loyalty  was 
greater  than  his  ambition.  Unlike  Muirchertach,  Cellachan  of 
Cashel,  the  hero  of  a  late  romance,  was  not  particular  whether 
he  fought  for  01  against  the  Norsemen.  In  930  Sigtiygg  (d.  927) 
was  driven  out  of  Dublin  by  his  brother  Godfred  (d.  934)  and 
retired  to  York,  wh^re  he  became  king  of  Northumbria.  His 
sons  Olaf  ttnd  Godfred  were  expelled  by  -Cthelstan,  The  former, 
better  known  as  Amlaib  (Olaf)  Cuarfin,  married  the  daughter  of 
Constantine,  ling  of  Scotland,  and  fought  at  Brunanburh  (938). 
Bom  about  920,  he  perhaps  became  king  of  York  in  941. 
Expelled  In  944-945  he  went  to  Dublin  and  drove  out  his  cousin 
Bl&kfirie,  son  of  Godfred.  At  the  same  time  be  held  sway  over 
the  kingdom  of  Man  and  the  Isles.  We  find  this  romantip 
character  constantly  engaged  on  expeditions  in  England,  Ireland 
and  Scotland.  In  956  Congalach,  the  high-king,  was  defeated 
and  slain  by  the  Norse  of  Dublin.  In  973  his  son  Domnall, 
in  alliance  with  Amlaib,  defeated  the  hi^-king  Domnall  O'Neill 
at  Cell  Mbna  (Omoon  in  Co.  Meath).  This  Domnall  O'Neill, 
son  of  Muirchertach,  son  of  Niall  Glflndub,  was  the  first  to  adopt 
the  name  O'Neill  (Ir.  va,6="  grandson  "),  The  tanists  or  hdts 
of  the  northern  and  southern  Hy  Neill  having  died,  the  throne 
fell  to  MaelsecMainn  II.,  of  the  Cland  Colmiin,  the  last  of  the 
Hy  Neill  who  was  undisputed  king  of  Ireland.  Maelsechlainn, 
who  succeeded,  in  980,  had  already  distinguished  himself  as  king 
of  Meath  in  war  with  the  Norsemen.  In  the  first  year  of  his  reign 
as  high-king  he  defeated  them  in  a  bloody  battle  at  Tara,  in 
which  Amlaib's  son,  Ragnall,  fell.  This  victory,  won  over  the 
combined  forces  of  the  Scandinavians  of  Dublin,  Man  and  the 
Isles,  compelled  Amlaib  to  deliver  up  all  his  captives  and 
hostages, — among  whom  were  Domnall  Qaen,  king  of  Leinster, 
and  several  notables— to  forgo  the  tribute  wMch  he  had  imposed 
upon  the  southern  Hy  Neill  and  to  pay  a  large  contribution  of 
cattle  and  money.  Amlsub's  spirit  was  so  broken  by  this  defeat 
that  he  retired  to  the  monastery  of  Hf,  where  he  died  the  samp 

The  Dakais  Dynasty. — We  have  already  seen  that  the  dominant 
race  in  Munster  traced  descent  from  Ailill  Aulom,  The  Cashel 
dynasty  claimed  to  descend  from  his  ddest  sod  Eogan,  whilst 
the  Dslcassians  of  Clare  derived  their  origin  from  a  younger  son 
Cormac  Cas.    Ailill  Aulom  is  said  to  have  ordained  that  the 
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•U'4«Hl'/ft  Ut  tlur  itmrnm  »b/wl'l  alurtutc  \uAw«tn  tli«  tv»  lines, 
M  ffi  i'mc  i,aw  lit  liiM  Hy  SuiU,  'I  tii»,  huwcvKt,  m |jcfbaf«» a /kik»a 
»f  iHtf/  (MMilii  wti"  wli>h'-'l  l«  xfvf;  lukUc  t'>  ihc  axLMtry  (if  Brian 
fhy/wriiH,  M  v«ry  fnir  4rl  ttic  ftiil<ai»  [nUu^t  inntKu  in  the  list 
'ff  Jfu' JiiitiK»i(l  <  mW.  ttw  Oiil(iiM>ia'ia|rljiy  o<>prumiDent[Mrt 
ifi  hlntity  uhlil,  ill  the  iriMfll*  tif  ifw  lUh  u^nlury,  tfuiy  were 
tiiUii  |ry  K'JiJXHly  H'lintisiln},  nfu  ol  I^rmo,  Itinff  vt  Tbiunoml 
di,  'Jill,  tiy  wUtm  rtwlr  iKtwar  wm  Jtrcitily  extended.  Sit  left 
Iwi/NffiR,  jMi»Llii(Miii«lii  (M».lnm)  und  llriiur,  called  lirian  livruma, 
ftri;lMililf  trdiii  A  vill«i(c  "mi  Klllaltf:.'  At«ut  ibc  yi,'ar  tj^o  a 
VtMiiK  fiiHit'd  1  itumir,  miii  vf  l^vi,  bul  nchn-ii  the  kiwei  .Shannon 
HrnI  i'ii(«(l<IU)>td  hiiuw-li  In  l.imvrlijL.  from  whii^ii  |N/iii(  cuiutant 
lilt  iii«l'iji*  wnrr  iniidi-  litl"  iill  |>urtii  vl  Munnt^r.  After  a  iwnod 
"'  (("vrf'llit  WHrlori*  III  Oil'  wwiiin  itf  Tbitmund,  Matbxamain 
Willi  lu'lt'l  H  Irutu  Willi  Lliu  AinJfitiiYN,  In  which  flrian  j»ifuiwrl  to 
Join.  'I liirf-iiiH'ii  MiilliKaiiialn  t.tu»*iiA  llic  KIiuiiiidh  iiiidKaiucd 
tiiiHi:it«J(iii  iif  llic  kliiKdi^iii  III  Cniilivl,  ■»  Iluncliud,  the  rcpre- 
/iciiliilivi'  of  tliu  uldfr  Iiti<'i  hfkil  Ju»l  dW.  Kun'lvlns  Ihe  oupiKJit 
)>l  »i-vi-rHl  >'(  itji'  niilivK  irilx'it,  lit-  felt  hlmtclf  In  a  iitwiLiuii  tu 
ti  I  (III  k  I  hi'  M't  tli'tMriiiNof  t  hv  (urvlHiicro  In  Munnlur.  'J'hJH  aruu>ed 
the  riiliT  iif  l.driiTdk,,  Ivnr,  wbu  dulcrmlnrd  to  cftrry  ihf  wur 
lulu  '|'l|i>iiiiijji|.  Ill'  wim  lUi'iMm-d  hy  Macluium),  king  uf 
|i<'i>li|iiiiil,  Hiul  Ifiiiiiiliiiiij  Viii^  iif  lly  l-'idKuiiittt|  andJiy  Cuirpri. 
'Mii'lr  iii'iiiy  wiiN  I'V'l  |iy  Mutlixuei'dii  ai  KuIcIkiII  ucitr  Ti^i^roiy, 
Hlirrn  llii'  Niiifii'iiii'ii  wiTvilcUuii-d  with  gtval  vlitughtci  (uCitl}. 
'HiIh  dnlnlvit  vJUuiy  HKVc  llir  Uukoln  l.itncrkk.,  whicb  *h«y 
•nikcil  utiil  lilinil,  Hud  MolliRiutvilii  l|hoii  to<<k  hufl.u][Ha  ^  lul 
llic  I'lilrU  of  MiiiinliT.  Ivur  i'HI'U|i(.-iI  lu  Urltain,  liul  icturoeil 
iilirr  K  yi'iii'  iiiiil  i-iil.rt'ii(,lii.'il  jiliiiRulf  lit  Iiil>  (-'uLliuifi  (iiiuUi-ty 
l*liitiil  III  I  III'  Itiwcr  Sliniitiiii))> ,  A  coiiniilrucy  w*h  fifrmcd  Wlyvcn 
Ivur  uuil  III*  Riiti  Uu))ifiiii  uiiil  ilii'  two  Mumlcr  chiuEluIni 
I.HhkiIiiiiihiiiI  Miniliiiuad,  DitDubtvn  wtuimiirrii:dl<it))<:diiuiihU'r 
111  u  Sinhilliiiiviiiii  hliiH  iif  Wutrrfurdi  nml  liJNgwn<Uughti'r  wiuj 
uiiirih'it  Hi  LviirnrWftlriliiril.'  IiiuTd  IttiHrnthulf'wunuLiacltvd 
Hitil  |>luiiili'ird  liy  llii;  hiili'iklN  mid  the  itii>'<'<iK><i>  iiU'ludiiu  Ivar 
tiiiil  ilulurtiu,  nIiiIii.  .Shorily  Ixfori-  thin  MuiliKUinuin  hiul  bi-ca 
luiiidrii'd  liv  l.)(iiiul.iKiM}ml  llriitit  lliun  lictiiHc  kind  of  Tliumonil, 
wlilUI  MiiHiiiuiiil  mill ih'iIihI  til  ('iinIiuI.  Id  077  Ilriiiii.madu  a 
Miiildi'ii  mill  rnidd  liirnad  liiig  DtnuihiurN  li-rriiDty,  cnt>l.urcd  his 
UiitiVM  niid  itlow  lii<.<  itrliKv  hii)t#rl(  with  a  vnnt  number  oi  hia 
(iillmsi'i-,  Mm<li)iimil.  tlu;  mhcr  t oiwiuratur.  luH  with  a  like 
(itlv  nl  lU-liu'h  l,i-v'Kliv  111  liuriMkiUTit  (lu-ar  iliillj'or)|uii)<  Aftvr 
thU  tintili'  lli'liiii  wiui  ii('kiK)w)v>l)trd  kiiiK  ot  nil  Muiuicr  (978). 
Adtf  ifiliulnji  ll\r  \)hi,  wlui  wen-  in  nlliuiwp  with  the  Nurihmon 
nl  W'uti'i  Tttid  Ktttl  l.ititrrii-k.  In  uH4  lu<  aiiliduoil  1.W;iry  and  iixik 
hi">liiK>"«  fntiu  tlu<  kiitfH  ii(  Kn»l  kiuI  Wom  Lt^iiulct.  In  this 
(iitt'iiu-r  Iw  t>i-t<tiiir  vtviimlly  Uiin  uf  I^lh  M())vt> 

'I'hin  nutid  vlw  of  thv  IltdiMMWi  Ivadcr  w»»  Wuuil  to  Urlug 
Milk  litiii  uml1i<:t  with  (he  iinftf,  AIn<ttil,v  In  u1<j  MacUchltuiin 
iind  iitVHilvd  'l')toiHt>ml  ntwl  u)ur\H)tttl  the  vrnrralilt-  Xtrt-  undtr 
xvhith  thi'  DrtWAiN  (uVn  wrn^  luauiturfttMl.  After  the  Imttlc  of 
'I'aih  \w  Itml  lOniTt)  hia  holf  Itnither  iituniarind,  son  <>f  Amiaib 
rMartkii,  in  ItoUUn.  TW«  iirim-o  wm  n)u^lrnx)  tu  oSu  and  was 
tsw  \.  (Vili'd  hv  Si|i(T.V)iis  '^>lki^k^lal^,  w«\  »>f  Aml«il>  and  tliwtnllailh, 
wili-i  ot  MiU'lntonlit,  kUm  «(  U-iiwiet.  In  the  sanw  yemr  Macl- 
xv  hlniiMt  itt^tk,  Outitiit  a»il  UniHVK^l  «ii  Hivnuat  iTttmle  un  the 
vil\.  Utuiittt  lh\\-«>  \e«t9  ihvtv  wcK  (ivv)tiem  tml$  of  titniiitih 
ln't ftwn  thv *»('  ( oi\d  thr ktuKof  Mwiu-iler.  In  w.-  Hriau  invwW 
Mi\t(h,  (Hul  t\mr  ,\iMt»  knivt  Mav^wvhUinu  dofratwl  Brian  in 
MtDoit't ,  Ift  vsvl  ttvMH  «!*vt»HU\l  (hv  Shannon  with  a  large  futve, 
ii«i»vUnB  10 ;>iiAik (,\>»ni«tkti^hi, and  Mael«<tvhlAvun,  who rwvivW 
W\>M>j^(>i>U  fi\>)H  llH'H<>itW'i»  Uv  \>iH,  v\AU>e  tv>un«»\*i!h  him. 
Ml  hvvvi.i(;v»  lutd  ti>  ihc  v'wr  kuxK  tiwm  l(w  Northnn-ii  a«vt  Irish 
s«i  \ ,'iN  M,-*;.*  >\\iv  ii'  K' s>\»"  «t' '"  R^>*n^  whiih »,»s a  vitt«,it 
>tiiivi'i\t  \>t  a"  l^i^  lyi^'.s.  '.'^^■r  lh<  »\>«lher«  hjlt  vH  Ir^iAKd; 
>\b'U-  ltnanoi\  hivi\An  iv»A>S" -'•^^  NUilsivWair.M  as  s-V  ki;-.S  of 
lv•l^  I'tvH  In  uw  l(!!!>.cr  K-\v\u\l  a):A-.:ist  K:-.An  av.O. 
eulvt\\tt;;;v«A;(,»;'.un\V«il\!>ck'.;y;oi  l^ut-tiv..  B«An*d\4«^-*vt 
Uk«,ti\!>  i^-  x-„\.  h,0.;v.'^  a;  *  i<A^-v  imV-vnI  vV.tit  Mai-.u  sxat 


IRELAND  lEARLY  HISTOiET 

iJunlavin^Co.  WicUow).  He  wa*  atudced  by  tfar  aUied  fonx*. 
who  were  repulsed  vith  great  slaughter.  HadiapFda.  kiag  «( 
Lcinst»,  was  taken  prisoner,  and  Sigtiygg  fled  for  protection  t« 
Aiiech.  The  vktor  gave  proof  at  once  tbat  be  w«b  not  onty  a 
clever  general  but  also  a  skilful  dipJomatist.  Madmorda  was 
rcttured  to  bit  kingdom,  Sigtrygg  received  Brian's  dsughUr  it 
marriage,  wbiUt  Brian  took  to  binseU  the  DuUis  kivg's 
mother,  the  aotarious  Gonnfiaith,  who  bad  already  been  divorced 
by  MaelKcblaina,  A[tertbuse*tablisliii)gt>«»cearKlcoiisoUdac- 
ing  his  power,  Brian  letumed  to  bis  reaJdeitce  Cenn  Coiad  and 
maimed  his  plan  of  obtaining  the  higb-kiBgibip  (w  hiniscli. 
When  everything  was  ready  be  entered  lfag,fii«g'ffith  an  umy 
consisting  of  hia  own  troops,  UuweofOsaory^ia  Sou  tbConnaugbi 
vaasals  and  the  Nortcracn  of  Munster.  The  king  of  Dublin 
alHo  sent  a  inudl  force  to  his,  assistance.  MaeUecblainn,  taken 
by  sun>riae  and  .  feeling  bimseU  unequal  tq  the  contest, 
endeavoured  to  gain  lime.  An  annistice  was  concluded,  during 
which  be  was  10  decide  wbetber  he  wDuld:give. Brian  hoetagee 
{i.e.  abdicate),  or  not.  He  applied  tp  the  nortbem  Hy  NetU 
tu  come  lo  his  {uwjstatice,  and  evenoSered  to  abdicaM  in  favour 
of  the  chiof  of  the  Cio^l  Eogaim  but  the  latter  rqfuaed  unl^fs 
Muflsochlainn  undertook  to  £ede  \a  thtpi,  balf  the- territory 
of  hisowt)  .lxibe,>the  Cland  Colm&in.  ,  Xhfliaittcispl  to  unite  the 
whulv  of.  the  Kiemonian  against,  the  Ebenan/itace  and  jveservft 
a  dynasty  ll^at  had  ruled  Ireland'  fo^  600  yearst  having  fail^ 
(Invlsechlalon  i^braitled  to  brpni  ,and  witbqut  any  formal 
act  of  cession  tl)c  l^tt^r  bec^iqe orifrl,  During  a  nignof  tw^ye 
years  {1003-1014)  be-is|Ba|d  t,o.have,e^tedpiu<;b  imprqyement 
iii  the  country  by  thti  ereciio)).,4nd  repajr  of  chorchps  qi^disch^pbi, 
and  the  construction  of  bridges,  causeways,  ooafls  ^nd  forf^sse;. 
Wu  arc  aJso  told  that  he  aditdnistered  rigid ;and  u^partfal  ji>slif:^ 
Dud  dispensed  royal  boapiitdiiy.  .  Aa  he  w^  Jib^caJ  to  thp  Iwida. 
they  did  not  forgot  his  merits.  .  '      i    <  . 

Towards  the  end  of  Brian,'s,Teign  a  conspiracy;  was  «ntGre<^ 
Into  bctWL'cn  Msclmorda,  ;king  of  Leinster,  and.  .his  n^bqw 
^tRtiygg  of  Dublin.  The  ultimate  cause  of  this  movement 
was  an  insult  ofTercd  by.  Miuchad,  Brian'^  son,  to.  tbe  kipg  of 
LcinstcT,  who  was  egged  00  by  his  sister  Gormflaith.  Sigtrygg 
■ecujcd  promises  of  assistanfx  fcom. Sigurd,  ead  of  Orkney,  and 
Urodir  of  Itlan.  In  the  spring  of  4014  Maelmorda  and  Sigtrygg 
hnd  collected  a  considerable  army  in  Dublin,  consisting  of 
contingents  from  all  the  Scandinavian  settlements  in  the  west  in 
addition  to  Maclmorda's  own  Leinjster  forces,  the  whole  being 
commandud  by  Sigurd,  earl  of  Orkney.  This  powerftU  prince, 
whose  mother  was  a  daughter  of  Cetball  of  Ossory  (d.  S&i), 
appears  to  have  aimed  at  the  supreme  command  of  aU  the 
Scandinavian  settlements  of  the  west,  andin  the  course  of  a 
few  years  conquered  the  kingdom  of  the  Isles,  Sutherland,  Rosa, 
Moray  and  ArfuU.  To  meet  such  formidable  opponents,  Brian, 
now  an  old  man  unable  to  lead  In  person,  mustered. all  the  forces 
ol  Munsier  and  Conuaught,  and  was  joined  by  Maclscchlaina 
in  t.'ontmand  of  the  forces  of  Meath.  The  northern  Hy  Nedl 
and  the  Vlaid  took  00  part  in  the  sti\iggle.  Brian  advanced 
into  the  plain  of  Fingall,  north  of  Dublin,  where  a  council  of  war 
was  held.  The  longest  account  of  the  battle  that  followed 
■xxurs  in  a  source  ver>'  partial  to  Brian  and  the  deeds  of  Manster- 
men,  in  which  Maelsechlainn  is  accused  of  treachery,  and  of 
holding  his  troops  in  resei^x.  The  battle,  generall>-  known  as 
the  battle  of  CJoniarf,  tboii;ib  the  chief  figliiigg  took  place 
dose  I  o  Dublin,  alvHit  the  small  ii\'er  Tolka.  wss  fought  00  Good 
Friiby  1014.  After  a  stout  and  peotracted  resistance  the  Xorse 
forci's  were  routed.  Maelfx^laiiui  with  his  Mcaihmen  came 
down  on  the  fu^ti\->»  a&  they  tried  to  eru&s  the  bridge  leading 
to  Dublin  or  to  rvacb  their  iiups.  On  both  sides  the  daoghcer 
was  tertibie.  And  mtiist  ot  the  leaders  lost  their  live&.  Bma 
himself  (>erished  aU'd^  with  his  s>ki  If  urcbad  and  Maeimocda. 
Ihi*  greAt  strvissie  nnAlly  disposed  01  :l>e  posibiliiy  oj  Scaad^- 
CAvUn  supremAcy  in  IceiAnd.  b«t  in  ^ite  of  tiis  it  can  only  be 
rcjTArded  a»  a  nA;:v'::.ti  misf^-'nune.  The  power  oi  tbe  klcgdoB 
o;  Dublin  hAd  Sw=  aIxa.-.v  brotea  by  the  defeat  of  A=li:: 
*  iV-  A<v««ve  -■*  .  *-^"Hi^-  at  Tira  ■-  1;^.  ar>*  t«!e  rfai=  res::^:  ef  tie  bariii  --c 
V  1  OVniarf  waa  ;o  weaken  ;i<  certril  fewer  azi  I.:  ihr.;w  — * 
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n^toteidand  into  a  state  of  anarchy.  Although  beaten  on  the 
fiokL  of  bttlle  tfac  Nonemei)  BtiU  retained  pOuesBion  of  theii' 
fogtified  dtks,  and  gradndly  they  assumei  the  position  of 
native  tribes.  .Tb«Dalcastianfoi!cnhadbee)i«> much  weakened 
by  tiie  great  stnig^  tfaatMaebechbiaa  -was  agun'  recOgiuzcd 
u  king  of  Iislaiid.'  However,  the  icfiects  t>f  Brian's  revolution 
were  permanent;  thepreawiptivB  rights  of  the  Hy  Neill  were 
disfwtnlt  and  from  the  baf  tie  of  ClonCaif  until  the  coming  of  the 
MocmanB '  the  .  hiEtaiy  of'lrdand  connsted  of  a.  straggle  Fdt 
ascendancy  between,  the  O'Siians  ctf^Munster,  the  O'Neills  of 
Ulster  uxd  ibi  CConnoTS  of  Connaucfat. 

From  Ike  Battle  of  ClorUarf  ta  the  An^lforman  Itmuiim. — 
The  death  of  Ma^echlainn  is  roii  affbrded  an  <^>ptstmtty 
f«r  an  ftble  and  amfaitiotis  man  lo  anbdoe  Xreland,  est^Ahs})  a' 
strong-  centra  govunmbnt,  famk  tip  Hhe  ttibil  system  "and' 
further  the  gradual  fusion  of  fa^lioiis  inCo  a 'HMnogeheeus 
oatioa.  Sudi  .a  man  did  ■oat-  larisc';  thou  wbo  afterwaiids. 
dtimetl,  ito  be  orikt  licked  the  qunfities  of  ioundets  of  stiong^ 
dynasties,  and  arc  term«d-by  the  annalists  "  kings  with  oppon^ 
tk>a."  Brian  was  survived'  by  two  sops,  Tadgand  Donnchad,' 
tbe  elder  at  Vhom  was  sUinin  loij.  Donnchiod  (d.  xo6a)  was 
Otatainly  the  most  diatinguitbed  figure  in  Ireland  in  his  day.' 
He  subdued  more  then  half  of  Ireland,  and  almost  readied  the' 
poutitm  once  kdd  by  his  fatlier.  His  strongest  opponent  wtai- 
hit  Bon-i&'law  Diarmoit  Mad-Da-mB6,  king  of  LeinMer,  who  was 
ala»  the  foster>{athei  of  his  brcdher  Tadg's  son,  Tordelbach. 
Cl^irlough)  O'fician.  On  the  deatii  of  Diarmait  hi  1079  Tordet- 
baah>  (d.  {686}:  veiled  supreme  in  Leth  Moga;  Meath  sad 
Gdnaaught  also!  s\d)niztted  to  bim,  but  he  failed  to  secure  the 
alldgiance  of  the  nnptbem  Hy  NcilL  He'Wa>  succeeded  by  his' 
soin.HiiiidKrIacb (A.  lii  1:9) ,.\>ba ^kbI  most olhis life conteilding 
agaiaet  :hid  farniklable' of^unent  !DamnBli>  O'Lochlalnn,  khig 
of  Tf«.'E(«ain  (d.  tti3i>)i  T'be  Mnigglefor  thehovctoignty  between 
llfa»e  two  rivtds,  continliDd,  with  intervals  .of  trace  negotiated' 
hy  the  dergy,  withcutt  any^decisivie'advatitagti'Qn  either  side. 
IniiUios  MagDusiiBwefodt'made  his  third  aJid''last'  ei(»dition 
to  tbeMweat  with  the  express  design  of ^c»ntjOerfng'H-eland.i 
Uiafchertaich  opposed  him  with  a  large  forces  and  a  conference 
was' : airanged  at  wlnch'a  sob  of  'Magnus  was.  betrothed;  to' 
BiadwUiUi  daugbtet!  of  ,tjK'  IriA  frmce.'  ,  He-  was  also  mixed 
up lin  Qaglish  afitin^  RUdas'a  rule: Kudntaiited  cordial  rriations; 
WtblBeiKr  I.  Aftar.thDdeaeh  of'DomijaU  CyLochUinn  ihcce 
wat'anJntinTegiluin'Df'atiouC  fift^n  .years  ^ivith  iw  wMt  nntfl' 
Tor^lAd^.tTutloughi  O'ComxiT/kiag-trf'iDoniuilgbt,  vescdved 
t'OifeduGB  tke  otheo  lanvituxs..  .HuoBOeriaMd  Meith:wek«  re- 
peatedly ravaged,  and  in  ii5i:iie£nisbed'ToTdelbaoh^(Turlaagh) 
OiBiian,  fsias^  oi  Tholbond,  at  Mdannlor.'  O'Connov's  ftlon' 
stubborn  oppoDMti^inas  Uuin^hniachicyLocUabm', 'ivitli -'whnini 
be<-wresLled  for  supnenlacy  .muili  tho' ;day  of  his  death  (ir56). 
Titrdelbachv'Who  enjoyed.a  grealt  vepnfatioii  wen  after  Ms  deaifa,! 
Wsfelreawinbetdd'aa.ftavtng<thhnni/br(dgjffi  over  thel  Shannon;! 
and.aa  aJpktron'of  the  arts;  Howevect  vai  Was  so  o6nstaiit  in; 
Ireland  at  this  time  .that  under  tfae-.y^r  ri^s  tbe  FourMastlevs' 
describe'  the-' nlahd  as  a  I"  trembling  sod."  'Tordelbacfa  was 
succeeded.^  his.  sod  Ruadii  (Roderick;  9.ti.),  wbo  after  sMne 
lesfstanoe  had  to  >adiioWledge  Muhchettach"^  O'LocblaJnn^ 
SUprtnutQ''.  The '  latter,  rfaawever;  was  slainin  ir66,  in  con- 
^eqMnce.oE  having  wantonly  blinded  the  king  of  Dal  Araide.' 
R\udei  O'Connor,  bow  without  a  seRsm  liv^  was  inaugurated' 
with,  ^at  pomp  atilhiblin.  ' ' 

Snrmait  MacMurchada  .(Brnnpd^'MatUortoagh);  gttet- 
gcftudaon  of  Diarmait  'Mael^a-ioBfi,  as  klnyof  Leinster  was  by 
descent  and  poddon  much'  mixed,  nip'  with,  foreigneis,  and 
geoerallyiB  a  state  of  .latent  if  not  open  hoatOkytD  the  high-kings 
of  the  Hy  NetU  and  Dalcais  dynastnes.  He  was  aitynuit  and 
a  biad  cbanctfcr.  Id  itsa  Tigeman  O'Rourke,  princpdf  Sreifne, 
bad  beendiiposaassed  of  his  tenttDry  by  tordelfaacfaj  O'Connor, 
aided  by  Diaiasait,  and  tbe  latter  is  accused  also 'of  darrying  off 
DesbfocgaiU,  wifc-of-  Ollonike.  On  leaning  that  O'Rourka 
was  leadiBfi  anefmy  against  him  with  tbr  kupp«^  of  Rnadri,' 
he  bumt  his  castle  of  Farns  and  went  to  Henry  II.  to.  seek 
assistance.    The  momentous  consequences. of  this  step  bekmg' 


to  the  D«ct  section,  and  it  ao'W  rerAai&s  for  us  "to  state  the 
condition:  of  the  chutch  ahd  society  in  the  century  preceding  the 
Angto~Norman  invasion. 

.  Although  thelrish  Church  conformed  to  Roman  usage  In  the 
(natter  of  Easter  celebration  and  tonsure  in  the  7th  century,  the 
botid  bet  Weed'  Ireland  and  Rome  was  only  slight  Until  several 
Centuries  lattr.  Whatever  co-6rdinati<tn  may  have  existed 
in  thacfaurch'of  the  8th  century  was  doubtless  destroyed  during 
the  troubled  period  of  tbe  Viking  invasions.  It  U'ptbbable  that 
St  Patrick  established  Arfiiagh  as  a  metropolitan  see,  but 
the  history  oUhe  primly,  which  during  a'  Ibbg  period  can  only 
have  beeil  a  shadow,  is  mVolved  ui  obscurity.  Its  supremacy 
Was  Undoubtedly  recognfeed  by  Brian  Borottta  in  1004,  when 
he  laid  x»  oz.  of  gold  upon  the  high  altar.  Ifa  the  nth  eetitury 
a  competitiM  arose  in  the  see  of  DnUin.  The  NorSe  rulers  were 
bound  to  come  under  the  influence  of  Christianity  at  an  early 
dtite.  -  For  feasance,  Amtaib  Cuar&n  was  forittally  converted  in 
England  in  g4>  and  was  baptfzed' by  Wuffiielni  of  GahtetliuTy. 
The  antithesis  between  the  king  bf  DuUhi  andthe  afdrt  seems 
td  ba-ve  had  the  eflect  of  linking  the  Dublin  Christian  cbmmunity 
rather  With  Cahterbury  than.  Armagh.  Xing  Si^tiy^  founded 
the  bfehopric  of  Dnblin  in  1035,  a!M  the  early  bisbo^ofDublin, 
Waterford  and  Limerick  were  oil  consecrated'  by  the  'English 
primate.'  As  Lanfrani!  and  Ansdm  -Wew  both'atixJqus  to  extend 
their  juTtsdtoioii  over  tbe  whole  of  Ireland,  the  submission  of 
Dublin  opened  the  way  for  Nbrmfcn'  and  Roman  influences. 
At  tfae^begitining  of  the  i  ath  century  GBbert,'  bishop  6f  Limerick 
and  pap&l  legate,  succeeded  in  wiasittg  dVcr  {lelsiis,  bi^op  of 
Annagh'(d.  itiQ),  to  the  reform  rim venient.  debus  belonged 
jtoalamily  which  bad'beld  the  see  for  joo  years;  he  was  grandson 
ot  a  pnevlou^  primate  abd  is  said  fc^  haVe  been  hTmself  a  married 
man.  "Vet  he  became,  in  the  skilful  hands  ol  felbert  and  Mad- 
mktdSirO'Motgair,  the  instrument  cff  overthrowing  the  hereiStary 
sncoessltM  to  the  p'rimaLtial  see.  In  til's  the  iuipc^rtant  synod 
of  Rathbi^eflsi)' was  held,  al' Which  iVeland  WaS  divided  into 
dioceset/tfiig  -being  theiirst  foriikl' attempt  at  getting  rid  of 
thftt-'anar^WBat  fflftte  Of  ehurcb  go^ferftment  ivhidi  hid  hitherto'' 
prevailed!  The  work  begun  under-CebuS  was  completed  by  his 
succossor  Maelmaedic  (Maladiy)-.  At  a  ilational  synod  held 
about  .'>t'34  'Mraelmaed6c,  in  his  c^patity  as  bishop  of- Armagh, 
was  solijnmly'  elected  tA'  the'  i>rimacy/  add/aTmiU'  Irtth  full' 
pow«T'<tf  church andstflt* he  Was SWe I0 (Overcome atiopposition: 
Utldaf  his  sWcessor  Gclasius,  Cai4jlnal  PapftrO  Was  dtepatcbed 
ds  supreme'papal  legate.  At  th*-  syndd  ttf  Kells  ^irja)'  tbcre 
was  eKtabli^ed'thiit  diocesan  system'  whttfa'ha^  '^eV  slticTcon- 
tlmiM'wttboiR' material  alteration."  Arriia^'was  tbrisfffuted 
the  Stat  «r  the  nrfittatyj  arid  CslsW,  Tiiantan<l  DhMW'  i*ere' 
liaJsed'tb  tlMvaUk-of  archbishoprics.  It  was  also  ordained  tlrat- 
tilhes  ihduldbe  levied  fo^  the  kpport  of  the'clergy.;'  ■    ■-' 

"SttisiCOtiditidMs.-^Intbi  rtidtfle  a*eS  there  Were  tensidcrabfc' 
.foTMMl  toi  Ir^fld  mdmspo^ng  brOttd 'feipahses  ofuplicnd 
pasiupe^and  irtafthy  nwActews.  It  is' tfadifionaJUy  statH  that 
|fi»cts^«^'came  iitto^etierdusein  the  nh  century. '  thete  wete 
r6  cities  <»-  'lar^  towns  beforo'thie  arrival  of'  th<f  Norsemen; 
:no  Aone  bridges  fanned  the  ^ers;  stepping;  stones  or  hurdle 
'  bridges  at  the  fotds  or  ^aUoWs  oSered  the  imly  mod!*  of  crossing 
the  broadest  streams,  and '  connecting  the^  thlpaved  roads  or' 
I  bri<He  paths  which  ctossed  Ihe  country  over  hill  and  dale  from 
■  the  priricipal  JUwr.  The  forests  abounded  ih  game;  the  red  deer 
iaodwUd  boar  were  tioDttnon,  ■Whilst  wolves  ravaged  the  flodcs. 
|Sckttered  o'vei'  the'  country' 'wert  nunierOlis  small  hahlilets, 
lOOEAposed'Ot^^yitf  wicker  cabins^  among  'wHch  were  Scune 
i  which  might  be  called  houses;  other  hamlets  were  conlposed 
;0f  huts  of  tbe'radest  kind.  Hire  and  there  were  !irge  viHages 
that  bad  grown  D|J  itbout  gttjups  of  houses  siirrouiided  by  an 
earthen'  mound '  or  mmpai't;'^miIftl'''gTOups'  t^faekiaed  in  Ws 
manner  w^ealso  to  be  found  withon\'any  annexed  hanilet.' 
Sometimes  there' werc't  wo  or  three  fcircuihv^ations  or  even  more, 
ailff'Whem  water  was  plentiful  the  ditch  between  was'  flooded. 
I^  ilmpleTanipait  enclosed  A  space  called  fu*  WMch  contained 
'  Tl(e  teriji  raih  was  perhaps  appliwi  to  the  rampart,  {jutlwth  lit 
and  rath'ttt!  aaei^to  denote  the  wnoh  si    ' 
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the  agricultural  buildiogp  and  the  groups  of  hoiaes  of  tbti  owners. 
The  enclosed  houses  belonged  to  the  free  men  ioire,  pL  airig). 
The  size  of  the  houses  and  of  the  enclosing  mound  and  ditch 
marked  the,TCealth^ndiankofthe«tr«.  If  bis  wealth  ooiSiBted 
of  chattels  only,  he  w^  s  id-atra  (cow-atrs).  Wh«iv  he  possessed 
ancestral  land  he  na^  ajlatfijt  or  lord,  and  was  eatitled  to  let  hid 
lands  for  gracing,  to  have  a  hamlet  in  which  lived  labouras  and 
to  keep  slaves.  The  larger  fonwithseveralrampartswas  ai/tin, 
where  the'H  (diieftain)  lived  and  kept  his  hostages  ff  he  had 
subieguli.  The  hojjses  of  all  classes  were  of  wood,  chieiBy  wattles 
and  wickei'work  plasteEod  with  clay.  In  shape  th^  were  most 
frequently  cylindrical,  having  conical  roob  thatched  with  rushes 
OE  straw.  The  oratorios  wem  of  the  same  fonn  and  material, 
t)Ut  the  larger  i^ht^phes 'and  kingly  banqueting  balls  w«re  rect- 
angular and  made  of  sawn  fapaids.  Bede,  speaking  of  a  church 
built  by  Finan  at  iJndisfarae,  says,  "  noverthekss,  after,  the 
maBAer  of  the  Scots,  he  wade  it  not  of  ston«  but  fii  hewn  oak- 
and  covered  it. with  Teied!."  When  St  Maehnaed^cin  the  brse 
half  of  the  1 3th  century  thought  of  building  a  stone  orattwy 
at  Bangor  it  was  deemed;  a  novelty  by  the  people,  who  exclaimed, 
"  we, are  Scotti  not  Qalli."  Long  before  this,  however,  stone 
churches  bad  been  built  in  other  parts  of  Iidand,  and  maiiy 
rpund  towers.  In.  some  of  the  stone-forts  of  the  south-west 
(It.  calki)')  the  houses  withm  the  rampart  wore  made  of  stone 
in  the  form  of  a  bee-hive,  and  simitxr  doghans,  as  they  are  Called, 
are  found  in  the  wcsterq  isles  of  Scotland.  

Here  and  theire  in  the  neighbourhood  of  the  hamlets  were 
patches  of  com  grown  upon  ^otments  which  weie  gavellcd, 
or  redistributed,  eveiy  two  oi  three  years.  Around  the  d^ns  and 
raths,  where  the  com  land  was  the  fixed  property  of  the  lord, 
the  cultivation  was  better.  Oats  was  the  chief  com  crop,  but 
wheat,  barley  and  rye  were  also  grown.  Much  attention  was 
paid  to  bee-keeping  and  market-gardening,  which  had  [m>hably 
been  introduced  by  the  church.  The  only  industrial  plants  were 
Qax  and  the  dye-plaats,  chief  among  which  were  wood  and  rud, 
roid  (a  kind  of  bed-strawP).  Portions  of  the  pasture  lands  were 
reserved  as  meadows;  the  tilled  land  was  manured.  There 
are  native  names  fpr  the  plough,  so  it  may  be  assumed  that  some 
form  of  that  implement,  worked  by  oxen,  yoked  togethu  with  a 
simple  straight  yoke,  was  in  use  in  early  times.  Wheeled  carts 
were  also  known;  the  wheels  were  often  probably  only  solid 
disks,  though  ^wked  wheels  were  used  for  chariots.  Drovea 
of  swine  imder  the  charge  of  swineherds  wandered  through  the 
forests;  some  belonged  to  the  ri,  others  to  lords  O^ffA)  and 
others  again  to  village  communities.  The  house^ed  pig  was 
then  as  now  an  important  object  of  domestic  economy,  and  its 
flesh  was  nuich  prized.  Indeed,  fresh  poik  was  one  of  the 
inducements  held  out  to  visitors  to  the  Irish  Elyuum.  Homed 
cattle  constituted  the  chief  wealth  of  the  country,  and  were 
the  standard  for  estimating  the  worth  of  anything,  for  the  Irish 
bad  no  coined  money  and  carried  on  all  commerce  by;  barter. 
The  unit  of  value  was  called  a  sil,  a  word  denoting  a  jewel  or 
precious  object  of  any  kind.  The  nomial  stl  was  an  average 
milch-cow.  Gold,,  silver,  bronsie,  tin,  clothes  and  all  other  kinds 
of  property  were  estimated  in  sUs.  Three  sUs  were  equal  to  a 
cu-md  (female  slaye).  Sheep  were  kept  everyrrfiere  for  their 
flesh  and  thcdc  wool,  and  goats  wer^  numerous.  Hccses.Were 
exterisively  em^yed  tot  riding,,  workmg  in  the  fiel^a  and 
carrying  loads.  Irish  horsemen  rode  without  saddle  oc  stirrups^ 
So  important  a  pljicedjd  beft-culturjahold  in  the  rural  eicoKotny 
of  the  andent  Irish  that  a  lengthy  section  is  devoted  to  th« 
subject  in  the  Brehon  Laws.  The  honey  was  used  both  ia  tookmg 
atid  for  making  mead,  as  well  aa  for  eatjng. : 

The  andent  Irish  were  in  the  Dfain  a  pastoral  ^peoplb.  When 
they  bad  sown  their  com,  they  drove  their  h^xls.anij  flodts  tO 
the  mountains,  wherp  such  existed,  and  spent  tb^  summer  there, 
returning  in  autum^  to  Eeap  theii  com  and  take  uP' theirs  abode 
in  their  more  sheltered  winter  residences.  This  ctutdm  <rf 
"  booleying  "  ,CIr.  buoile,  "  shieling")  is  not  onginafiyllrifih, 
according  to  spQie.  writers,  but  was:  borrowed  from  thtiStSandi. 
navians.  Where  the  tribe  had  land  on  the  sea-coast, they  also 
appear  to  have  migrated  thither  .in  .gununer.    The  chase  in  the 
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summer  occupied  the  freemen,  not  only  as  a  source  of  enjoyment 
but  also  as  a  ihattcr  of  necessity,  for  wolves  were  very  numerous. 
For  this  purpose  they  l»^  dogs  of  great  swiftness,  strength  and 
sagadty,  which  were  much  admired  by  the  Romans. 
.  The  residences  within  endosing  ramparts  did  not  consist  (rf 
one  bouse  with  several  apartments,  but  every  ro6m  kas  aseparate 
house.  Thus  the  buildings  forming  the  residence  oi  a  well-to.do 
farmer  of  the  M-atre  class  as  described  in  the  Laws,  consisted  of 
a  living-house  in  which  he  slept  and  took  fais  meals,  a  cooku^- 
house,  a  kiln  for  drying  corn,  a  bam,  a  byre  for  calves,  a  sheep- 
fold  and  a  pigsty.  In  the  better  classes  the  women  had  a  separate 
house  knoiVD  as  grianAn  (sun-chamb^).  The  round  houses  were 
constmcted  in  the  following  manner.  Th»  wall  was  formed  of 
long  Stout  p^es  placed  in  a  drde  dose  to  one  another,  with 
their  ends  fixed  firmly  in  the  groubd.  iThe^>aces  between  were 
dosed  in  with  rods  (usually  hazd)  firmly  tntnvoveti.  The 
polos  were  peeled  and  polished  smooth.  The  wh<de  surface  of 
the  wicker-work  was  plastered  on  the  outside  and  made  brilliantly 
white  with  lime,  or  occasional^  striped  in  various  cotonrs, 
leaving  the  white  polds  exposed  to  view.  Thn^wasno  diimney; 
the  fire  was  made  In  the  centre  of  the  house  and  the  smoke 
escaped  through  a  hole  in  the  roAf ,  .or  through  the  door  as  in 
Hebridean  houses  of  the  present  day.  .  Near  the  fire,  fixed  in  a 
kind  of  holder,  was  a  candle' of  taSow  orraw  beeswax.  Around 
the  wall  in  the  bouses  of  the  wealthy  wet6  arranged  the  bedsteads, 
or  rather  compartments,  with  testers  and  frtrnts;  sometimes 
made  of  carved  yew.  At  the  foot  of  each  oompartment,  and 
projecting  into  the  main  room,  there  was  a  low  fixed  seat,  often 
stufied  with  gome  soft  material,  for  use  dnringtbe  day.  Be^des 
these  there  were  oa  the  floor  of  the  main  apartment  a  number 
of  detached  movable  couches  or  seats,  all  low,  with  one  or  more 
low  tables  of  some  sort,  in  the  hails  of  the  kings  the  poution 
of  each  person's  bed  and  seat,  and  the  pcction  of  meat  which 
he  was  entitled  to  recdve  from  the  distributor,  were  regulated 
according  to  a  rigid  rule  of  precedence.  Each  person  who  had 
a  scat  in  the  Jung's  house  had  his  sbidd  au3p«ided  over  him. 
Every  king  had  hostages  for  the  fealty  of  his  vassals;  they  sat 
unarmed  in  the  hall,  and  those  who  had  become  forfeited  by  a 
breach  of  treaty  or  allegiance  were  placed  along  the  wall  in 
fetters.  There  were  places  in  the  king's  hall  for  the  judge,  the 
poet,  the  harper,  the  various  craftsmen,  the  jugi^er  and  the  fool. 
The  king  had  his  bodyguard  of  four  men  dways  around  him; 
these  were, commonly  men  whom  he  had  saved  from  execution 
or  redeoned  from  slavery.  Among  the  miscsUaneous  body  of 
attendants  about  the  house  of  a  king  or  nid>le  were  many  Saxon 
slaves,  in  whom  there  was  a  regular  trade  until  it  was  abolished 
by  the  action  of  the  church  in  iiyr.  The  slaves  sl^t  on  the 
ground  in  the  kitchen  or  in  cabins  outside  the  tart. 

The  children  of  the  vppar  clasats  in  Ireland,  both  boys  and 
girb,  wore  not  reared  at  home  but  were  sent  dsawbere  to  be 
fostered.  It  was  usual  for  a  chief  to  send  his  child  to  one  of  his 
own  sub-chiefs,  but  the  parents  lOften  chose  a  dtief  of  their  own 
rank,  for  instance,  the  eilamfili,  or  chief  poet,' who  ranked  in 
sotne  respects  with  a:  tribe-king,  sent  his  sons  to  be  fostered  by  the 
king  of  his  own  territory.  Foatecage  might  be  undertaken  out  of 
aSectioik  or  for  payment.  In  the  latter  case  the  fee  varied 
according  to  rank,  and  there  are  numerous  laws  extant  fixing 
the  cost  and  regulating  the  food  and  dress  of  the  child  according 
to  his  position.  Sometimes  a  chief  acted  as  foster-father  to  a 
large  number  of  children.  The  cost  of  tUe- fosterage  of  boys 
seenu  to  have  beds  borne  by  tbe-mother's  property,  that  of  the 
daughters  by  the  fath^'s.  The  ties' created  by  fosterage  were 
nearly  as  dose  and  as  binding  on  children  as  those  of  bltMd. 

Tbiecfris  ample  evidence  that  groat  laxky  prevailed  with  regard 
to  the  marriage  tie  iten  after  the  introdaction  of .  Chi^iaillty, 
as  marrying  within  the  forbidden '  degrees  and  repudiation 
continued  >to  I  be  very  frequent  in  spite  of  the  efforts  of  the 
church.  Marriage  by  purchase  was  universal,  and  the  wealth 
of  the  contracting  parries  constituted  the  primary  deme&t  of  a 
legitimate  union.  The  bride  and  bridegroom  shoidd  b»  fuvvided 
with  a  joitrt  fortune  proportibnate  to  their  rai»ki  When  they 
were  of  equal  rank^  and  the  family  of  each  contributed  an  e 
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share  to  the  manlage  portion,  the  marriage  was  legal  in  the  fuU 
sense  and  the  wife  was  a  wife  of  equal  rank.  The  church  en- 
deavoured to  make  the  wife  of  a  first  marriage  the  only  true  wife ; 
but  concubinage  was  knowa  aa  an  Irish  iustitutiou  until  long 
after  the  Anglo-Nonnan  invasion,  and  it  is  recognized  in  the 
Laws.  Jf  a  concubine  had  sons  her  position  did  not  differ 
materially  in  some  respects  from  that  of  a  chief  wife.  Aa  the  tie 
of  the  sc^  was  Uood,  all  the  acknowlesdged  children  of  a  man, 
whether  legitimateor  illegitiniate,  belonged  equally  to  his  sept. 
Even  adulterine  bastardy  waa  no  bar  to  a  man  becoming  chief 
of  his  tribe,  as  in  the  case  of  Hugh  O'Neill,  earl  of  Tyrone.  (Sec 
O'Neiu.) 

The  food  of  the  Irish  was  very  simple,  consisting  in  the  main 
of  oaten  cakes,  cheese,  curds,  milk,  butter,  and  the  flesh  of 
domestic  animals  both  fresh  and  salted.  The  better  classes 
were  acquainted  with  wheaten  bread  also.  The  food  of  the 
inhabitants. of  the  Land  of  Promise  consisted  of  fresh  pork,  new 
miikandale.  Fish,  especially  salmon,  and  gam^  should  of  course 
be  added  to  the  Ust.   The  chief  drinks  were  ale  and  mead. 

Tbe  dress  of  the  upper  classes  was  sitmlar  to  that  of  a  Scottish 
Highlander  before  it  degenerated  into  the  present  conventional 
garb,  of  a  highlaitd  foment.  Nezt  the  skia  came  a  shirt  {tiine) 
oi  firte  texture  often  richly,  embroidered.  Over  this  was  a  tightly 
fitting  tunic  {war,  ittul)  reaching  below  the  hips  with  a  girdle 
at  the  waist.  In  the  case  of  womui  the  inar  fell  to  the  feet. 
Over  the.left  shoulder  and  fastoied  with  a  brooch  hung  the  loose 
cloak  ibrat),  to  which  the  Scottish  plaid  corresponds.  The  kilt 
seenas.tq  have  been  commonly  worn,  espedaJly  by  soldiers, 
whfwe'  legs,  were  usually  bate,  but  we  also  hear  of  tight-fitting 
t[ou3»«  eitending  below  the  ankles.  The  feet  were  either 
entirely  naked  or  encased  in  shoes  of  raw  hide  fastened  with 
thongs.  Sasdals  and  shoes  <A  bronze  are  mentioned  in  Irish 
literature,  and  quite  a  number  are  to  be  seen  in  museums.  A 
loose  ibwiog  garment,  intermediate  between  the  brat  and  lend, 
usually  lof  linen  dyed  saffron,  was  commonly  worn  in  outdoor 
life,  and  was  still  used  in  the  Hebrides  about  1700.  A  modified 
form  of  this  over-tunic  with  loose  sleeves  and  made  of  frieze 
formed  foobably  the  general  covering  of  the  peasantry.  Among 
the  upper  classes  the  garments  were  very  costly  and  variously 
coloured.  It  would  seem,  that  the  number  of  colours  in  the  dress 
indicated  the  rank  of  the:  weaier.  The  hair  was  generally  worn 
long  by  m«a  as  weU  as  women,  aiid  ringlets  were  greatly  admired. 
Women  braided  their  hair  into  tresses,  which  they  conned  with  a 
pin.  The  beard  was  also  wocn  long.  Like  all  andent  and  semi- 
barbanws  p^ple,  the  Irish  were  fond  of  omamcnta.  Indeed 
the  profusion  of  articles  of  gold  which  have  been  f  oimd  is  remark- 
able; in  the  Dublin  Museum  may  be  seen  bracelets,  armkts, 
finger-rings,  torques,  crescents,  gorgets,  necklets,  fibulae  and 
diadeoxa,  all  of  solid  gold  .and  most  exquisite  workmanship. 

Tbe  priooipal  weapons  of  the  Irish  soldiers  were  a  lance,  a 
s.^qndand  a  shield;  though  prior  to  tbe  Anglo-Norman  Invasion 
thew  ixni  adopted  tbe  battle-axe. from  the  Scandinavians.  The 
shields  were  of  two  kinds.  One  was  tbe  sdath,  oval  oroblong  in 
shape;  made  o£  wicker-work  covered  with  hid£,  and  often  large 
«iot(^  to  cover  the  whole  body.  This  was  doubtless  the  form 
introduced  by  the  Bry.thonic  invaders.  But  round  shields, 
smaller  in  size^  were  also  commonly  em[doyed.  These  were 
made  of  bronze  backed  with  wood,  or  of  yew  covered  with  bide. 
This  latter  type  scarcely  goes  back  to  the  round  shield  of  the 
Bronze  age.  Armour  and  helmets  were  not  generally  employed 
at  the  time  of  the  Anglo-Norman  invaaon. 

In  the  Brehon  Laws  the  land  belongs  in  theory  to  the  tribe, 
but  this  did  not  by  any  means  correspond  to  the  state  of  affairs. 
We  find  that  the  power  of  the  petty  king  has  made  a  very  con~ 
siderable  advance,  and  that  all  the  elements  of  feudalism  are 
present,  save  that  there  was  no  central  authority  strong  enough 
to  organize  the  whole  of  Irish  society  on  a  feudal  basis.  The 
luath  or  territory  of  a  r(  (represented  roughly  by  a  modem 
barony)  was  divided  among  the  septs.  Tbe  lands  of  a  sept 
consisted  of  the  estates  in  severalty  of  the  lords  (flatki),  and  of 
iheferand  dulhaig,  or  common  lands  of  the  sept.  The  dwellers 
on  each  of  these  kinds  of  land  differed  materially  from  each  other. 
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On  the  former  lived  a  motlQ'  population  of  sUves,  horse-boys, 
and  mercenaries  composed  of  broken  men  of  other  dans,  many 
of  whom  were  fugitives  from  justice,  possessing  no  rights  either 
in  the  sept  or  tribe  and  entirely  dependent  on  the  bounty  of  the 
lord,  and  consequently  living  about  his  fortified  residence.  The 
[Kiorer  servile  classes  or  cottiers,  wood'^utters, swine-herds,  &c., 
who  had  a  right  of  domicile  (acquired  after  three  generations), 
lived  here  and  there  in  small  hamlets  on  the  mountains  and 
poorer  lands  of  the  estate.  The  good  lands  were  let  to  a  class  of 
tenants  called  fitidirs,  of  whom  there  were  several  kinds,  some 
grazing  the  land  with  their  own  cattle,  others  receiving  both 
land  and  cattle  from  the  lord.  Fuidirs  had  no  rights  in  the  sept ; 
some  were  true  ser&,  others  tenants-at-will;  they  lived  in 
scattered  homesteads  like  the  farmers  of  the  present  time.  The 
lord  was  responsible  before  tbe  law  for  the  acts  of  all  the  servile 
classes  on  his  estates,  both  new-comera  and  senchieUke,  i.e. 
descendants  oijuidirs,  slaves,  Sic,  whose  families  had  lived  on 
the  estate  during  the  time  of  three  lords.  He  paid  their  blood- 
fines  and  received  compensation  for  their  slaughter,  maiming 
or  pluruler.  The /widiri  were  the  chief  source  of  a  lord's  wealth, 
and  he  was  ctHisequently  always  anjioua  to  increase  them. 

The  freemen  were  divided  into  freemen  pure  and  simple, 
freemen  possessing  a  quanrity  of  stock,  and  nobles  {fi<ahi) 
having  vassals.  Wealth  consisted  in  cattle.  Those  possessed 
of  large  herds  of  kine  lent  out  stock  under  various  conditions. 
In  the  case  of  a  chief  such  an  offer  could  not  be  refused.  In 
return,  3  certain  customary  tribute  was  ^aid.  Such  a  transaction 
might  be  of  two  kinds.  By  the  (me  the  freemen  took  ssfr-stock 
and  retained  his  status.  But  if  he  accepted  daer-sXxkk  he  at  once 
descended  to  the  rank  of  a  vassal.  In  this  way  it  was  possible 
for  the  chief  to  extend  his  power  enormously.  Rent  waa  com- 
monly pud  in  kind.  As  a  consequence  of  this,  in  place  of  receiv- 
ing the  farm,  produce  at  bis  own  home  the  chief  or  noble  reserved 
to  himself  the  right  of  quartering  himself  and  a  certain  nmnber 
of  followers  in  the  bouse  of  bis  vassal,  a  practice  which  must .  have 
been  ruinous  to  the  small  farmers.  Freemen  who  poraessed 
twenty-one  cows  and  upwards  were  called  airig  (sing,  mre), 
or,  aa  we  should  say,  had  the  franchise,  and  might  fulfil  the 
functions  of  bail,  witness,  &c.  As  tbe  chief  sought  to  extend  his 
power  in  the  AuuA,  he  also  endeavoured  to  aggrandize  his  position 
at  the  expense  of  other  htatha  by  compelling  them  to  pay  tribute 
to  him.  Such  an  aggregate  of  tuatha  acknowledging  one  rf  was 
tenned  a  mirlhiiath.  The  ruler  of  a  mdrikualk  paid  tribute  to 
the  provincial  king,  who  in  his  turn  acknowledged  at  any  rate 
in  theory  the  overlordsbq)  of  tbe  ardri. 

The  privileges  and  tributes)^  the.provindal  kings  are  preserved 
in  a  remarkable  loth  century  document,  tbe  Booh  of  Rigkis, 
The  rules  of  successon  were  extraordinarily  complicated. 
Theoretically  the  members  of  a  sept  claimed  common  descent 
from  the  ^ime  ancestor,  and  the  land  belonged  to  the  freemen. 
The  chief  and  nobles,  however,  from  various  causes  had  come 
to  occupy  much  qf  the  territory  as  private  property;  the  re- 
mainder consisted  of  tHbe-land  and  commons-land.  The 
portions  of  the  tribe-land  were  not  occupied  for  a  fixed  term, 
as  the  land  of  the  sept  was  liable  to  gavelkind  or  redistribution 
from  time  to  time.  In  some  cases,  however,  land  which  belonged 
originally  to  a  fi<nlk  was  owned  by  a  family ;  and  after  a  number 
of  generations  such  property  presented  a  great  similarity  to  the 
gavelled  land.  A  remarkable  development  of  family  ownership 
was  the  geilfine  system,  under  which  four  groups  of  persons,  aU 
nearly  related  to  each  other,  held  four  adjacent  tracts  of  land 
as  a  sort  of  common  property,  subject  to  regulations  now  very 
difficult  to  understand.'  The  king's  mensal  land,  as  also  that 
of  the  tanist  or  successor  to  the  royal  office  appointed  during 
the  king's  lifetime,  was  not  divided  up  but  passed  on  in  its 
entirety  to  the  next  individual  elected  to  the  position.  When 
the  family  of  an  aire  remained  in  possession  of  his  estate  >d  a 
corporate  capacity,  they  formed  a  "  joint  and  undivided  family," 
the  head  of  which  was  an  aire,  and  thus  kept  up  the  rank  of  the 
family.  Three  or  four  poor  members  of  a  sept  might  combine 
their  property  and  agree  to  form  a  "  joint  family,"  one  of  whom 
'  See  D'Arbois  de  Jubainville,  Ream  otiUque,  xxv.  i  S.,  181  S. 
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as  the  head  would  be  an  aire.  In  consequence  of  ttiis  organiza- 
tion the  homesteads  of  airig  commonly  included  several  families, 
those  of  his  brothers,  sons,  &c.  (see  Bkebon  Laws). 

The  ancient  Irish  never  got  beyond  very  primitive  notions 
of  justice.  Retaliation  for  murder  and  other  injuries  was  a 
common  method  of  redress,  although  the  church  had  endeavoured 
to  introduce  various  reforms.  Hence  we  find  in  the  Brehon  Laws 
a  highly  complicated  system  of  compensatory  payment;  but 
there  was  no  authority  except  public  opinion  to  enforce  the 
payment  of  the  fines  determined  by  the  brehon  in  cases  submitted 
to  him. 

There  were  many  kinds  ot  popular  assemblies  in  ancient 
Ireland.  The  sept  had  its  special  meeting  summoned  by  its 
chief  for  purposes  such  as  the  assessment  of  blood-fines  due  from 
the  sept,  and  the  distribution  of  those  due  to  it.  At  larger 
gatherings  the  question  of  peace  and  war  would  be  deliberated. 
But  the  most  important  of  all  such  assemblies  was  the  fair 
(.omach),  wliich  was  summoned  by  a  king,  those  summoned  by 
the  kings  of  provinces  having  the  character  of  national  assemblies. 
The  m(»t  famous  places  of  meeting  were  Tara,  Telttown  and 
Caiman.  The  oenack  had  many  objects.  The  laws  were  publicly 
promulgated  or  rehearsed;  there  were  councils  to  deal  with 
disputes  and  matters  of  local  interest;  popular  qxnts  such  as 
horse-radng,  nmning  and  wrestling  were  held;  poems  and  tales 
were  redted,  and  prizes  were  awarded  to  the  brat  performers  of 
etery  dAn  at  art;  while  at  the  same  time  foreign  traders  came 
with  their  wares,  which  they  exchanged  for  native  produce, 
chiefly  skins,  wool  and  friese.  At  some  of  these  assemblies 
match-making  played  a  prominent  part.  Tradition  connects 
the  better  known  of  these  fairs  with  pagan  rites  performed  round 
the  tombs  of  the  heroes  of  the  race;  thus  the  assembly  of  Tell- 
town  was  stated  to  have  been  instituted  by  Lugaid  L&mfada. 
Crimes  cdmmitted  at  an  oenack  could  not  be  commuted  by 
payment  of  fines.  Women  and  men  assembled  for  ddiberation 
in  aepaiate  axrtchia  or  gatherings,  and  no  man  duist  enter  the 
women's  airtckt  under  pain  of  death. 

The  noble  professions  almost  invariably  ran  in  families,  so 
that  members  of  the  same  household  devoted  themselves  for 
generations  to  one  particular  science  or  art^  such  as  poetry, 
history,  medicine,  law.  The  heads  of  the  various  professions  in 
the  iaatk  received  the  title  of  oliam.  It  was  the  rule  for  them 
to  have  paying  apprentices  living  with  tfaem.  The  literary 
oUatit  aifiii  was  a  person  of  great  distinction.  He  was  provided 
with  mensal  land  for  the  support  oi  himself  and  his  scholars, 
and  he  was  further  entitled  to  free  quarters  for  himself  and  his 
retinue.  The  faaiper,  the  metal-worker  (.cerd),  and  the  smith 
were  also  provided  with  mensal  land,  in  return  for  which  they 
gave  to  the  chief  their  skill  and  the  product  of  their  labour  as 
customary  tribute  (Uxtigi). 

Avmotintss.— The  Annals  of  the  Four  MasUrs,  ed.  ].  O'Donovaa 
(7  vols.,  Dublin,  1856);  Annais  of  Vister  (4  vols,,  London,  1887- 
1893);  Keating's  Porus  Foasa  ar  Eirinn  (3  vols.,  ed.  D.  Comyn  and 
P.  Dinneen,  London,  1903-1908);  E.  WindiBch,  Tdin  B6  Oalnte 
(Leipzig,  1905),  with  a  valuable  introduction;  P.  W.  Joyce,  A 
Social  History  of  Ancient  Inland  {1  vols.,  London,  ig<»J,  also  A 
Short  History  of  Ireland  from  the  Earliest  rimes  to  1608  (London, 
1895) ;  A.  G.  Richey,  A  Short  History  of  the  Irish  People  (Dublin, 
1887);  W.  F.  Skene,  Celtic  ScoOand  (3  vols.,  Edinbureh,  1B76- 
1880);  J.  Rhys,  "Studies  in  Early  Irish  Histor  "  '"  '^-  •- 
of  the  British  Academy,  ' 
Ireland  Review  (March  ii 


\ritish  Academy,   vol.   i. ;  John  MacNeill,   papers   in    New 

_._  Review  (March  i9o6-Fet  '    ^' 

O'Donovan  (Dublin,   1847) ;  E,  O'Cuny, 
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Ireland  Review  (March  l9o6-Febru3ty  1907);  Leahhar  no  gCeart, 
ed.  O'Donovan  (Dublin,  1847);  E.  O'Cuity,  The  Manners  and 
Cnslotns  of  the  Ancient  Iriih,  ed.  W.  K.  Sullivan  (3  vols.,  London, 
187A);  G.  T.  Stokes,  Ireland  and  the  Celtic  Church,  revised  by 
H.J.  Lawlor  (London',  1907);  J.  Healy,  Ireland's  Ancient  Schools 
ana  Scholars  (Dublin',  1897);  H.  Zimmer,  article  "  Kdtische 
Kirche"  in  Hauck's  Realencyhlofddie  far  firotestaptische  Theologie 
und  Kircke  (trans.  A.  Meyer,  London,  1902),  cf.  H.  Williams,  "  H. 
Zimmer  on  the  History  of  the  Celtic  Church,"  Zeitsckr.f.  celt.  Phil. 
iv.  537-574;  H.  Zimmer,  "  Die  Bedeutung  des  irischen  Elements 
in  dtr  mitcelalcerlichen  Kultur,"  PreMSsische  Jahrbdcher,  vol.  lix., 
trans.  J.  L.  Edmands,  The  Irish  Element  in  Medieval  Culture  {New 
York,  1891) ;  J.  H.  Todd,  St  Patrick,  ike  ApostU  of  Ireland  (Dublin, 
1864);  J.  B.  Bury,  Life  of  SI  Patrick  (London,  190^};  W.  Reeves, 
Adamnan's  Life  of  Columba  (Dublin,  1857;  also  ed.  with  introd. 
by  J.  T.  Fowler,  Oxford.  1894);  M.  Roger,  L'EnsrignemenI  des 
tettres  classiques  d'Ausene  i  Akuin  (Paris,  1905);  J.  H.  Todd,  The 


War  ^  the  Gtedka  wUk  the  GaU  (London,  1867) ;  L.  J.  Vogt,  DnUin 


navian  Britain  (London,  190S). 

History  from  the  Anglo-Norman  Invasion. 

According  to  the  Meiaiagus  of  John  of  Salisbwy,  who  in  1155 
went  on  a  mission  from  King  Henty  II.  to  Pope  Adriao  IV., 
the  only  Englishman  who  has  ever  occupied  the  „^-„^ 
papal  chair,  the  pope  in  response  to  the  envoy's  ^,fr^,;v. 
prayers  granted  to  the  king  of  the  English  the 
hereditary  lordship  of  Ireland,  sending  a  letter,  with  a  ring  as 
the  symbol  of  investiture.  Giraldus  Camhrensis,  in  his  £x- 
pugnaiio  Hibemica,  gives  what  purports  to  he  tht!  test  of  this 
letter,  known  as  "  the  Bull  Laudabiliter,"  and  adds  further  a 
Privilegium  of  Pope  Alexander  III.  confirming  Adrian's  grant. 
The  Privilegium  is  undoubtedly  spurious,  a  fact  which  lends 
weight  to  the  arguments  of  those  who  from  the  igth  centuty 
onwards  have  attacked  the  genuineness  of  the  "  Bull."  This 
latter,  indeed,  appears  to  have  been  concocted  by  Gerald,  an 
ardent  champion  of  the  Engli^  cause  In  Ireland,  from  genuine 
letters  of  Pope  Alexander  III.,  still  preserved  in  the  Black  Book 
of  the  Exckequer,  iridch  do  no  more  than  commend  King  Henry 
for  reducing  the  Irish  to  order  and  extirpating  laulM  abomina- 
tUmis  spurciiiam,  and  exhort  the  Irish  bishops  and  chids  to  be 
faithful  to  the  king  to  whom  they  bad  sworn  allegiance.^ 

Hmry  was,  indeed,  at  the  outset  in  a  position  to  dispense  with 
the  moral  aid  of  a  papal  concession,  cA  which  even  if  it  existed 
he  certainly  made  no  use.  In  11 56  Dermod  MacMurrough 
(Diarmait  MacMurchada),  deposed  for  his  tyranny  from  the 
kingdom  of  Leinster,  repaired  to  Henry  in  Aquitaine  (see  Early 
jfftjfcvy  above).  The  king  was  busy  with  the- French,  but  gladly 
seized  the  opportunity,  and  gave  Dermod  a  letter  authorising 
him  to  raise  forces  in  England.  Thus  armed,  and  provided  with 
gold  extorted  from  his  former  subjects  in  Leinster,  Dermod 
went  to  Bristol  and  scnif^t  the  acquaintance  of  Richard  de  Clare, 
earl  of  Pembroke,  a  Norman  noble  of  great  alrifity  but  broken 
fortunes.  Earl  Richard,  whom  later  usage  has  named  Strongbow, 
agreed  to  reconquer  Dermod's  kingdom  for  him.  The  sUpulated 
consideration  was  the  hand  of  Eva  his  only  child,  and  according 
to  feudal  law  his  sole  heiress,  to  whose  issue  lands  and  kingdoms 
would  naturally  pass.  But  Iri^  customs  admitted  do  estates 
of  inheritance,  and  Eva  had  no  more  right  to  the  reversion  of 
Lrinster  than  she  had  to  that  of  Japan.  It  is  likdy  that  Strcmg- 
bow  had  no  conception  of  this,  and  that  his  first  collision  with 
the  tribal  system  was  an  tinpleasant  surprise.  Passing  thiuugh 
Wales,  Dermod  agreed  with  Robert  Fitratephenand  Maurice 
Fitagraald  to  invade  Ireland  in  the  oisuing  spring. 
About  the  ist  of  May  ii6q  Fitzstephen  landed  on  the  Wexford 
shore  with  a  small  force,  and  next  day  Maurice  de  I^ndergast 
brought  another  band  nearly  to  the  same  spot,  nator*- 
Dermod  joined  them,  and  the  Danes  of  Wexford  aotm  tiamai 
submitted.  According  to  agreement  Dermod  granted  «<«■»■ 
the  territory  of  Wexford,  which  had  never  belonged  to  *""'" 
him,  to  Robert  and  Maurice  and  their  heirs  for  ever;  and  here 
begins  the  conflict  between  feudal  and  tribal  law  which  was 
destined  to  deluge  Ireland  in  blood.  Maurice  Fitzgerald  soon 
followed  with  a  frtsb  detachment.  About  a  year  after  the  first 
landing  Raymond  Le  Gros  was  sent  over  by  Earl  Richard  with 
his  advanced  guard,  and  Strongbow  himself  landed  near  Water- 
ford  on  the  a3rd  of  August  1170  with  300  knights  and  about 
1000  other  troops. 

The  natives  did  not  understand  that  this  invasion  was  quite 
different  from  those  of  the  Danes.  They  made  alliances  with 
the  strangers  to  aid  them  in  their  intestine  wars,  and  the  annalist 
writing  in  later  years  {Annals  of  Lough  Ci)  describes  with  pathetic 
brevity  the  change  wrought  in  Ireland: — "  Earl  Strongbow 
came  into  Erin  with  Dermod  MacMurrough  to  avenge  his  expul- 
sion by  Roderick,  son  of  Turlough  O'Connor;  and  Dermod  gave 

iThewbolequestionisdiscussedby  Mr  J.  H.  Round  in  his  article 
on  "  The  Pope  and  the  Conquest  of  Ireland  "  {Commune  of  London, 
1899,  pp.  171-300),  where  further  references  will  be  found. 
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him  his  <nn  daughter  and  v.  part  of  bia  pfttiiDtony,  and  Saioa 
foreigneis  have  been  in  Erin  since  then," 
.  Most  of  the  NorBian  loaders  Ttcre  near  mUtionB,  many  being 
dedceodcd:  frcoa  Nesta,  daughtec  ol  Kfays  Ap  Tudor,  prince  a£ 
South  Wales,  the  most  beautiful  woman  of  her  time,  aJid  mlstreaa 
of  Henry  1,  Her  children  fay  that  king  were  called  Fltshenry. 
She  afterwards  married  Gcn^  de  Windur,  by  whom  she  had 
three  son»~Maurlee,  ancestor  of  all  the  Geraldinesi  WUUaDi, 
from  whom  spiang  tiie  fe^mi'm*  of  Fitzraaurice,.  Carew,  Grace 
and  Genrd;  and  Dvrid,  who  became  bbhsp  of  St  David'k 
Nesta's  daughter,  Angaretb,  married  to  William  de  Barri^  boc« 
the  chronlckr  G^aldus  Cambiemis,  and  was  anceetrefls  of  the 
Irish  BarrioB..  Kaymond  le  Gros,  Hervey  de  Moid-mofency,  and 
the  Cogans  ■me  also  descendanta  o£  Nesta,  «ho,  by  her  aecimd 
husband,  St^tn  tht  CostcUaK,  was  mothac:i^  ^bert  Fits- 
Stephen; 

While  Waiting  for  StnMtgbow'a  anfval,  Ray«ond«Dd  Hervey 
were  attacked  i^  the  Danes  of  Watetibrd,  whom  thef  ov«tbrew. 
Strongb6w  himseU  took  Watecford  and  Dublin)  and  the  Da&ish 
inhabit anta'of  bothieydily  coitibincd  with  their. Fnnieh-speakiDg 
kinaloUL,  aiAl -beoiime  finm-  sumlorteraof  the  Anglo-Nonnana 
against  the  native  Irish. 

Aiakmed'at  the  prindpafityfonnisg  ntar  him,  Henry  invaded 
kelandin^peiadn,  landing  max  WatMfordoo  the  iSthof  October 
1173.  Giraldlis  m^  hehiad;  sw  knights'and.nany  other  soldiers; 
K^n,  th&mBtricalckiJon!deri.says  belutd  4itooMtai  t>t  whom 
400  wde  knightetitbe  AAnals  ^  I/mgfi  Ct  that  h«  had  S40  ships. 
The  'Irish -:writMS,  teU  Utde  ab0ut  these  great  'evewte,  ezc^t 
thai  !thb  king' of  the  Sasona  too^  the  hostages  of  Muutet  at 
Watfcrford;  ud-of  >LeiBster,  IHster, -ThWkOnd  an4.  Meatb  at 
BuUiBL  -l^hcy  did  not  take  in  the.paVe  signifiwunifle 'trf  doing, 
homage  to  a  Norman  king,  and  becoming  his  "man," 
'  Henry's  fiarfhestfldntwttstWacdWasiCaslKl.vher&be  received 
the  homage 'Ot  Donald' O'Brien;  king  a£  Tfaotumd^rbtttbe  does 
^^  ooC  appear  to  have  been,  pnscati  at  the  ittnMMtt  SpMAi- 
^^aid,  ^rii^^  O'Conaicfay,  Ushop  of  Lismbie  ud  papal 
,..',  htgarije,  presided,,  and  the  SKchbitbopa  -oi  Publia, 
Cashet  and  TuaOn  attended  wtth  theil  mfUli^iis,  a»  did  muxy 
abhi^^  and.  otftieii  dipiitaries.  The  piimatt  of  AnnaBfa)  the 
aalat^'  GeLasit*,  wai  abaent/  and  piesunuAly  Us  mfbagans  also, 
bvt  Girilhlui  aays  he  afborwanls  came' to'  the  king,  at  Dublin,/ 
abd  f avonted  :  ttim  in '  all '  things.'  Bmry'*  sovereignty  was 
achoovdedgedr' and  constitBtions  skade  -  tvhicfa .  .drew  Ireland 
closer  bo  RoBB^'  In^iitd  clf:tiiie  "cnonnitiits  tad  filthineeses," 
which  Giraldus  says  defiled  the  Irish  Chutdi,'  BOtbing'  wOiSe 
could  bo  found  to  condenm  tlAD  maitiagea  Within  theprohibited 
de^nwa  Bbd'triflBig*iiiegulantias  about  baptism.  ,!Uost  of  the 
details  rest'Cm  the.'.autherity  of  (Unldus  only,  but  Che  maiit 
facta  ftrt'clest:  'Thesynodisnotmentioned  by  the  Irish  annaJJsta, 
notl>y.I^egan,*btititisby  Hoveden.aad  Batpbdc'Dticcto.  Tb4 
tatter  says, it  was  hdd  at  Liimove,  an  error  arising  from  the 
presiddnt  having  been  faidiap  of  Lianne..  Tradition  say*  the 
laembbrs  met  in  Cannae's  chfq>^ 

Henry  at  firat  tried  to  be  snzenin  without  displadng  tha 
natives,  and  nooiTed  the  homage  of  Roderick  O'Coobot,  the 
hi^  king'.'  But  the  adventuren  were  uncontr^dlablei . ftud  hs 
had  to  let  ibeAa  cocqUei  what  th^  could,  eseidsing  a  ive<Arioas 
authority  over  the  Normans  only  through  a.  viceroy.  The  early 
govanoTB.  leeningly  had  orders  to  deal  as  fairiy  as  possible 
with  the  narives,  idud  t^iis  involved  them  in  quairele  with  the 
"conquenHS,''  wfaoee  object  was  to  carve  out  prmcipalities  fat 
themselves,  and  who  only  nominally  reapectod  the-  sov«rd(n's 
wishes.  The  mail-clad  knights  were  not  nnifonn^  successfol 
against  the  iurtinres,  but  they  generally  managed  to  «x«|qr  the 
open  plains  and  fertile  v^eys.  Geographical  configuration 
[Meserved  oentibs  of  Tcsi3ti(nce~4he  O'Ncilb  in  Tyrone  and 
Armagh,  the  O'Domiells  in  Dontgdl,  and  the  Mftcarthies:  in 
CorK'belin^'the  lugeat  tribes  that  Femaioed  practitfally  unbroken. 
On  the  coast' from  Bta>y  to  Dundalk,  and  by  the  navigable  rivers 
of  the  east  and  sontfa  coasts,  the  Nwman-put  his  mm.  foot  firmly 

Prince  John  faitded  at  Waterford  in  iiSs,  aod  the  neighbouring 


chiefs  hastmcd  to  pay  their  req>ecU  to  the  king's  son.  Prinoe 
and  followers  alike  soon  earned  hatred,  the  former  showing 
the  inoucable  vices  of  his  character,  and  pulling  the  beards  of 
the  chieftains.  After  eight  disgraceful  months  he  left  the  govern- 
ment to  John  de  Courci,  but  retained  the  title  "Dominus 
Hibemiae."  It  was  even  intended  to  crown  him;  and  Urbazi  III. 
sent  a  licrace  and  a  crown  of  peacock's  feathers,  which  was 
never  placed  on  Jus  head.  Had  Richard  L  bad  children  Ireland 
might  have  become  a  sqiarate  kingdom. 

Heniy  II.  had  granted  Meath,  about  800,000  acres,  to  Hu^ 
de  Lacy  (d.  n86),  reserving  scarcely  any  prerogative  to  the 
crown,  and  making  his  vassal  sUaMt  independent.  De  Lacy 
sublet  the  land  amoQC  kinsmen  and  retainers,  and  to  his  grants 
tfaefamiliesof  Nugent, TyTeU,Nangle,Tuyt,  Fleming  and  others 
awe  their,  importanca  in  Iri^  history.  It  it  not  sutprisifa;  thfit 
the  Irish  bordering  on  Msath  should  luve  thoiight  De  Lacy  the 
real  king  «f  Iidand. 

During  his  bsotber  Richard  L'sj  reign,  John's  viceroy  was 
William  Marshal,  earl  of  PembiolHi,  ■who  iQarried  Strongbow's 
daughter,  and  thus  succeeded  to  bis  chums  in  Leinster:  . 

John's  rejuitaticn  was  no  better  in.  Ireland  than  in  "' 

England.  He  thwarted  or  encDut^ed  the  Afl^o-Normans 
as  best  siuted  him,  but  osx  the  whole  they  increased  theii  pos^i 
sessions.  In  mo  John,  ^ow,  kiqg,  visited  Irdand  agaia,  and 
being. .joined  by  Catbal  Crovdei^  O'Connor,  kmg  of  Con- 
naught,  marched. from  Waterford  by  Dublin  to  C^irickfergus 
without  enequnterins  any  serious  resistance  from  }{ugh  de  Lacy 
(sewnd  soa  -pf  the  Hugh  de  I^acy  mentioned  above),  who  had 
beat  made  earl  of  UUter  in  laog. .  John  did  not  veoture  farther 
west  than  Trim,  bat,  most  of  the  Angto-Kormas  lords  awore 
Realty,  to  hisa,  and  he  divided  thc'psrtiaUy  obedient  districts 
intotwelvecountiea^Dublin  (with  Wicklow],  Meath  (with.  West- 
meath),  Louth,  Carlow,  Kilkenny,  Weiford,  Waterford,  Cork, 
Limerif k,  ^Ktrry  and  T4pper«ry.  ,J^>hn's  rougnatiiw  of.  his 
kitesdam  to  the  pope  in  rtj^ .  mqluded  Ireland,  audi  thus 
for  the  second  time  was  the  papal'daim  tolreiand  formally 
reooidcd.  ''    ,    ' 

During  Henry  III. 's.  long  reign  the  An{^N<Hman  power 
increased,  but  underwent  great  njodigcatMns.  Richard  Marshal, 
grandson  of  Strongbow,  and  to  a.  grefrt  extoit  heir  of  .      - 
his  power,  was  foully  suudfred  by  his  9«n  faudatortes  ^^    ' 
— BMn  of  hiex>wn  racei  and  the  cotetty  never  fm^  arn. 
recovex^d  this  blowi     On  the  other  baud,  the  De 
Burgbe,  pwtly  by  nUiarkce  with  the  IiiM>,  partly  by  sheer  hard 
fighting,  made  good  theic  ckims  to:  the  lordship  oi  Caoaaught, 
and  the  western  O'Connors  henceforth  pl^  a  very  subordinate 
part  In  Iri^  history.    TaUage  was  ^t  impoaed  on  the  colony 
in  the  first  year  of  this.revi,^hut  yielded  l^tle,  and  tithes  we^e 
not  much  better  paid. 

Ontfaq  i4thof  January  I3I7  the  lung  wrote  from  O^rd  to  his 
justiciary^  Geofiroy  de  Marisoo,  directing  that  no  IrishmaaiAoidd 
bo  eteded-  or  preferred  in  any  .cath^ral  in  Ird^nd)  oMmrtkB 
"since  by  that  means  our  lao4  might  be  disturbed,  f^^" 
which'JstobedepreaAed,"  This  o^r  was  annulled  tttrgy- 
in  1304  by  IfosoriusIU.,  who^dechued  it  "destitute 
of  all  colour  of  right  and  honesty,'!  The  yapt'a  efforts  failed, 
for  io  the  i4lii  century  several  Ci^erciaa  abbeys  excluded 
Irishmen,  and  as  late  as  1436  the  monjcs  of  Abingdon  complained 
bitterly  that  an  Irish  abbot  had  been  imposed  on  them  by  lay 
violeDce.  Parliament  was  not;  more  liberal,  for  the  statute  of 
Kilkenny,  passed  in  1366,  ordained  that  "no  Iriahmsc  be 
admitted  into  any  cathedral  or  collegiate  church,  9or  to  any 
benefice. among  the  Engli^  of  the  land,"  aod  also  "that  no 
rdigious  house  situated  among  the  English  shall  henceforth 
receive  an  Irishman  to  their  profeasiw."  This  was  confirmed 
by  the  English  parliamoit  in  1416,  and  an  Iri^  act  of  Richard 
lU.  enabl^  the  archbisk<^  of  Dublin  to  collate  Irish  derks  for 
two  years,  an  exception  proving  the  rule.  Many  Irish  Sfmrn- 
monatteriesadmittedno.EnglishBWlHandat  least  one  ttoaaf 
attempt  was  made,,ia  lago,  to  apply  the  same  rule  to  ^J^* 
cathedrals.  The<  races  remained^  nearly  aepKate,  the 
Irtshsimply  stayiagoutfiidethefeudal  system,    Xf  anEnglishpan 
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slew  an  Irishmaji  (except  one  of  the  five  regal  and  privileged 
bloods)  he  was  not  to  be  tried  for  morder,  for  Irish  law 
admitted  composition  (eric)  for  munler.  In  Magna  Charta 
tliere  ia  a  proviso  that  foreign  merchants  shall  be  treated  aa 
English  merchants  are  treated  in  (he  country  whence  the 
travellers  came.  Yet  some  enlightened  men  strove  to  fuse  the 
two  nations  together,  and  the  native  Irish,  or  that  section  which 
bordered  on  the  settlements  and  suffered  great  oppression, 
ottered  8000  marks  to  Edward  I.  for  the  privilege  of  living  under 
English  law.  Hie  justidary  supported  their  petitioQ,  but  the 
prelates  and  nobles  refused  to  consent. 

There  is  a  vague  tradition  that  Edward  I.  visited  Ireland 
about  1356,  when  his  father  ordained  that  the  prince's  seal 
should  have  regal  authority  in  that  cotmtry.  A  vast 
^^^''  number  of  documents  remain  to  prove  that  he  did 
/J07).*  10^  neglect  Irish  business.  Vet  this  great  king  cannot 
be  credited  with  any  specially  enlightened  views  as  to 
Ireland.  Hearing  with  anger  of  enormities  committed  in  his 
name,  be  summoned  the  viceroy,  Robert  de  Ufford  (d.  1298),  to 
explain,  who  coolly  said  that  he  thought  it  expedient  to  wink 
at  one  knave  cutting  oft  another,  "  whereat  the  king  smiJed  and 
bade  him  return  into  Ireland."  The  colonists  were  strong 
enough  to  send  large  forces  to  the  king  in  his  Scottish  wars, 
but  as  there  was  no  corre^wnding  immigration  this  really 
weakened  the  En^h,  whose  best  hopes  lay  in  agriculture  and 
the  arts  ot  peace,  while  the  Cdtic  race  waxed  proportionally 
numerous.  Outwardly  all  seemed  fair.  The  De  Burghs  were 
supreme  in  Connaugbt,  and  En^iah  families  occufHed  eaatem 
Ulster,  The  fertile  southerd  and  central  lands  were  dominated 
by  strong  castles.  But  Tyrone  and  Tyrconnel,  and  the  mountains 
everywhere,  shdtered  the  Celtic  race,  which,  having  reached 
its  lowest  point   under  Edward  I.,  began   to  recover  under 

In  1315,  the  year  after  Bannockbum,  Edward  Bruce  landed 
near  Lame  with  6cx»  men,  including  some  of  the  best  knights 

in  Scotland.  Suf^xtrtsd  by  O'Neill  and  other  ctuefs, 
^^^  Bud  for  a  time  assisted  by  his  famous  brother,  Bruce 
jajT).'         gained  many  victories.    There  was  no  general  effort 

of  the  natives  in  their  favour;  perhaps  the  Irish 
though^  one  Norman  no  better  than  another,  and  their  total 
incapacity  for  national  organization  forbade  the  idea  of  a  native 
sovereign.  The  family  qnarrels  of  the  O'Connors  at  this  time, 
and  their  allifuices  with  the  Burkes,  or  De  Burghs,  and  the 
Berminghams,  may  be  traced  in  great  detaS  In  the  annalists — 
the  general  result  being  fatal  to  the  royal  tribe  of  Connaught, 
which  is  said  to  have  lost  10,000  warriors  in  the  battle  of  Temple- 
togher.  In  other  places  the  EngHsh  were  less  successful,  the 
Butlers  being  beaten  by  the  O'Carrc^  in  131&,  and  Richard  de 
Gare  falling  about  the  same  time  in  the  decisive  battle  of  Dysert 
O'Dea.  The  O'Briens  re-estabhshed  their  away  in  Thomond 
and  the  illustrious  name  of  Qare  disappears  from  Irish  history. 
Edward  Bruce  fell  in  battle  near  Dundalk,  and  moat  ai  his  army 
recrOKed  the  channel,  leaving  behind  a  r^>Utation  for  cruelty 
and  lapadty.  The  colonists  were  victorious,  but  their  organiza- 
tion was  undermined,  and  the  authority  of  the  crown,  which  had 
never  been  able  to  keep  the  peace,  grew  rapidly  weaker.  Within 
twenty  years  after  the  great  victory  of  Dundalk,  the  quarrels 
of  the  barons  allowed  the  Irish  to  recover  much  of  the  land  they 
bad  lost. 

John  de  Bermingfaam,  ead  of  Louth,  the  conqueror  of  Bruce, 
was  murdered  in  i^ag  by  the  Gemons,  Cusacks,  Evea^rds  and 

other  English  of  that  county,  who  di^iked  his  firm 
wZuar  Boven"'*snt.  They  were  never  brought  to  justice. 
um.         Talbot  of  Malahide  and  two  hundred  of  Bermingham's 

relations  and  adherents  were  massacred  at  the  same 
time.  In  1333,  William  de  Burgh,  the  young  earl  of  Ulster,  was 
murdered  by  the  Mandevilles  and  others;  in  this  case  signd 
vengeance  was  taken,  but  the  feudal  dominion  never  recovered 
the  blow,  and  on  the  north-east  coast  the  Ei^glish  laws  and 
language  were  soon  confined  to  Drogheda  and  Dundalk.  The 
earl  left  one  daughter,  Elizabeth,  who  was  of  course  a  royal  ward. 
She  married  Lionel,  duke  ot  Clarence,  and  from  her  springs  the 
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royal  line  of  England  from  Edward  IV.,  as  well  as  James  V.  of 
Scotland  and  his  descendants. 

The  two  chief  men  among  the  De  Burghs  were  loth  to  hold 
their  lands  of  a  little  absentee  glil.  Having  no  grouiKls  for 
opposing  the  royal  title  to  the  wardship  of  the  hdress,  they 
abjured  £kiglish  law  and  became  Irish  chieftains.  As  such  they 
were  obeyed,  for  the  king's  arm  was  short  in  Ireland.  Ttx  one 
appropriated  Mayo  as  the  Lower  (Oughter)  M'William,  and  the 
earldom  of  Mayo  perpetuates  the  memory  of  the  'event.  The 
other  as  the  Upper  (Eighter)  M'William  took  Galway,  and  from 
him  the  earls  of  Clanricarde  afterwards  sprung. 

Edward  III.  being  busy  with  foreign  wars  had  little  time  to 
^are  for  Ireland,  and  the  native  chiefs  everywhere  seized  their 
opportunity.  Perhaps  the  most  remarkable  of  these  i^gressive 
chiefs  was  Lysaght  O'More,  who  reconquered  Leix.  Qyn  the 
Franciscan  annalist,  whose  Latinity  is  so  far  above  the  medieval 
level  as  almost  to  recall  Tacitus,  sums  up  Lysaght's  areer 
epigrammatically:  "He  was  a  slave,  he  became  a  master; 
he  was  a  subject,  he  became  a  prince  (de  servo  dominus,  de 
subjecto  princeps  effectus)."  llie  two  great  earldoms  whose 
contests  form  a  large  part  of  the  hist<^  of  the  south  of  Ireland 
were  created  by  Edward  HI.  James  Butler,  eldest  son  of 
Edmund,  eari  of  Carridc,  became  eail  of  Ormonde  and  palatine 
of  'npperary  in  r338.  Next  year  Maurice  Fitzgerald  was 
made  earl  ot  Dcsmondi  and  from  his  three  brethren  de- 
scended the  historic  bouses  of  the  White  Knight,  the  kni^l: 
of  Glin,  and  the  knight  of  Kerry.  The  earldom  (A.  Eildare 
dates  from  1316.  In  this  reign  too  was  passed  the  statute 
of  Kilkenny  iq.v.),  a  confession  by  the  crown  that  obedient 
subjects  were  the  minority.  The  enactments  against  Irish 
dress  and  customs,  and  gainst  marriage  and  fostering  proved 
a  dead  letter. 

In  two  expeditions  to  Ireland  Richard  II.  at  firgt  overcame 
all  opposition,  but  neither  had  any  permanent  effect.     Art 
MacMuTTOugh,  the  great  bero  of  the  Leinstw  Celts,     ^^ 
practicidly  had  the  best  of  the  contest.    The  king  in     ^'^J^, 
his   despatches  divided   the   population   into   Irish     jjm), 
enemies,  Irish  rebels  and  En^i^   subjects.    As  he 
found  them  90  he  left  than,  lingering  in  Dublin  long  enough  to 
lose  his  own  crown.    But  for  MacMurrough  and  his  allies  the 
house  of  Lancaster  might  never  have  reigned.    No  En^ish  king 
again  visited  Ireland  imtil  James  II.,  declared  by  bis  English 
subjects  to  have  abdicated,  and  by  the  more  outqioken  Scots 
to  have  forfeited  the  crown,  am>ea)ed  to  the  loyalty  or  piety 
of  the  Catholic  Irish. 

Henry  IV.  had  a  bad  title,  and  his  necssnties  ven  oondndve 
to  the  growth  ot  the  English  constitution,  but  fatal  to  the  An^o- 
Irish.    His  son  lliomas,  duke  of  Clarence,  was  vicxroy 
in  1401,  but  did  very  bttle.     "Your  son,"  wrote  the   fjj^"'' 
Irish  couBcH  to  Henry,  "  is  so  destitute  of  money  that  ^tJ). 
he  has  not  a  penny  in  the  worid,  nor  can  Imrrow  a 
single  penny,  because  all  his  jewels  and  bis  plate  that  he  can 
spare,  and  those  which  he  must  of  necessity  keep,  are  pledged 
to  lie  in  pawn."    The  nobles  waged  private  war  imrgatmined, 
and  the  game  of  playing  off  one  clneftain  against  another  was 
carried  on  with  varying  success.    The  provisions  of  the  statute 
of  Kilkenny  against  trading  with  the  Irish  failed,  for  markets 
cannot  exist  without  buyers. 

The  brilliant  reign  of  Henry  V.  was  a  time  of  extreme  misery 
to  the  colony  in  Ireland.     Half  the  EngUsh-speaking  people 
fled  to  England,  where  they  w«e  not  welcome.    The 
disastrous  reign  of  the  third  Lancastrian  completed     f'J^^' 
the  discomfitnre  ai  the  original  colony  in  Ireland,     nji). 
Quarrels  between  the  Ormonde  and  Talbot  parties 
paralysed  the  government,  and  a  "Pale"  of  30  m.  by  ao  was 
all  that  remained.    Even  the  widled  towns,  Kilkenny,  Ross, 
Weiford,    Kinsale.    Youghal,   Qonme!,   KihnaHock, 
Thomastown,  Fethard  and  Cashd,  were^most  starved   J^S" 
out;  Watexford  itself  was  half  ruined  and  half  deserted.   i^O). 
Only  one  pariiament  was  held  for  thirty  yeus,  but 
taxation  was  not  remitted  on  that  account.     No  viceroy  even 
pretended  to  reside  continuoudy.   Tlie  north  aiMl.west  v 
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wonc  ofi  tbui  tbe  30Uth,  Some  thoughtful  men  saw  clearly  tlie 
dangei  of  leaving  Ireland  to  be  seized  by  the  &rst  chance  comer, 
aad  the  Libd  of  Et^/isk  PiUcy,  wnttea  about  1436,  contains  a 
\img  and  interesting  paas^e  decladng  England's  interests  in 
protecting  Ireland  as  "  a  boterasse  and  a  poste  ".  of  her  own 
power.  Sir  John  Talbot,  iinmortalized  by  Shakespeare,  was 
several  times  viceroy;  he  was  alniost  uniformly  successful  in 
tbe  field,  but  feeble  in  council.  He  held  a  parliament  at  Trim 
which  made  one  law  against  men  of  English  race  wearing 
moustaches,  lest  they  should  be  mistaken  for  Irishmen,  tmd 
another  obliging  tbe  sdob  of  agricultural  labourers  to  follow  their 
father's  vocation  under  pain  of  fine  and  imprisonment.  The 
earls  of  Shrewsbury  are  still  earls  of  Wat<ifwd,  and  retain  tbe 
right  to  cany  tbe  whit«  staff  as  hereditary  stewards,  but  the 
palatinate  jurisdictioB  over  Wexford  was  taJten  away  by  Henry 
Vm.  The  Ulster  annalists  give  a  very  diSerent  estimate  of 
tbe  great  Talbot  from  that  of  Shakespeare:  "A  sou  of  curses 
for  his  venom  and  a  devil  for  his  evils;  and  the  learned  aay  of 
him  that  there  came  not  from  the  time  of  Herod,  by  whom  Christ 
was  crudfisd,  any  one  so  wicked  in  evil  deeds  "  (O'Donovan's 
Four  Moitert). 

In  1449  Richard,  duke  of  York,  right  heir  by  blood  to  tbe 
throne  of  Edward  III.,  was  forced  to  yield  the  regency  of  France 

to  his  rival  Somerset,  and  to  accept  the  Irish  vice- 
s/tteftto  '*>y'^'y-  *fe  landed  at  Howth  with  his  wife  Cicely 
b^iaat.       Neville,  and  Margaret  of  Anjou  h<y>ed  thus  to  get  rid 

<tf  one  who  was  too  great  for  a  subject.  The  Irish 
government  was  given  to  him  for  ten  yeam  on  unufiually  liberal 
terms.  He  ing^tiated  Mmself  with  both  races,  taking  care  to 
avoid  identification  with  say  peticnlar-family.  At  the  b^lism 
of  his  son  George — "  false,  fleeting,  perjured  Clarence  " — who 
was  born  in  Dublin  Castle,  Desmond  and  Ormonde  stood  sponaots 
together.  In  legislation  Richard  fared  ito  better  than  others. 
The  rebellion  lA  Jack  Cade,  claiming  to  be  a  Mortimer  and  cousin 
to  the  duke  of  York,  took  place  at  ttUs  time.  This  adventurer, 
at  once  ludicrous  and  fomudable,  was  a  native  of  Ireland,  and 
was  thought  to  be  put  forward  by  Richard  to  test  the  popularity 
of  the  Yorkist  cause.  Returning  suddenly  to  England  in  1450, 
Richard  left  the .  government  to  James,  earl  of  Ormonde  and 
Wiltahite,  wbp.  later  miarried  Eleanor,  daughter  of  Edmund 
Beaufort,  dukie  of  Somerset,  and  was  dee^y  engaged  on  the 
Lancastrian  wle.  This  earl  began  tbe  d^dly  feud  with  the 
house  of  Kildaie,  which  lasted  for  generations.  After  Btore 
Heath  RichaiEd  was  attaintod  by  the  Laacastrias  parliament, 
and  returned  to  Dublin,  where  the  colonial  parliament  acknow- 
ledged hi^  and  assumed  virtual  independence.  A  separate 
coinage  was  established,  and  the  authority  of  the  English 
parliament  was  repudiated.  William  Oveiy,  a  bold  ^ujre  of 
Ormonde's,  offered  to  arrest  Richard  as  an  attainted  traitor, 
but  was  seized,  tried  before  the.  man  whom  heJiad  come  to  take, 
and  banged,  drawn  and  quartered.  The  duke  only  maintained 
his  separate  kingdom  about  a  year.  Ifis  party  triumphed  in 
England,  hut  he  himself  fell  at  Wakefield. 

Among  the  few  prisoners  taken  on  the  bloody  field  of  Towton 
was  Ormonde,  whose  head  long  adorned  London  Bridge.    He 

and  his  brothers  were  attainted  in  England  and  by 
nMMH*  Yorkist  parliament  in  Ireland,  but  tie  importance 

i«3),        °'  the  family  was  hardly  diminished  by  this.    For 

tbe  first  six  years  of  Edward's  reign  the  two  Geraldine 
earls  engrossed  official  power.  The  infiuence  of  Queen  Elizabeth 
WoodviUe,  whom  Desmond  had  ofiended,  then  made  itself 
felt.  Tiptoft,  earl  of  Worcester,  became  deputy.  He  was  an 
accomplished  Oxonian,  who  made  a  qieech  at  Rome  in  such 
good  Latin  as  to  draw  tears  from  the  eyes  <^  that  great  patron 
of  letters  Pope  Hus  II.  (Aeneas  Sylvius).  But  his  Latinity 
did  not  soften  bis  manners,  and  he  was  thought  cruel  even  in 
that  age.  Desmond  was  beheaded,  ostensibly  for  uiung  Irish 
exactions,  really,  as  the  partisans  of  his  family  hold,  to  please 
Elizabeth.  The  remarkable  lawlessness  of  this  rugn  was  in- 
creased by  the  practice  of  coining.  Several  mints  bad  been 
established  since  Richard  of  York's  time;  the  standuds  varied 
and  imitation  was  easy. 


During  Richard  III.'s  short  reign  the  earl  of  Eildare,  head 
of  the  Irish  Yorkists,  was  the  strongest  man  in  Ireland.  He 
e^wused  the  cause  of  Lambert  Simnel  (1487),  whom  di^^^ 
the  Irish  in  general  seem  always  to  have  thought  a  g/^ 
true  Plantagenet.  The  Italian  primate,  Octavian 
de  Palatio,  knew  better,  and  incurred  the  wrath  of  Kildare 
by  reusing  to  officiate  at  the  impostor's  coronation.  The  local 
magnates  and  several  distinguished  visitors  attended, 
and  Lambert  was  shown  to  the  people  borne  aloft  "JJJ^  *'"■ 
on  "  great  D'Arcy  of  Plalten's "  shoulders.  His  uurt. 
enterprise  ended  in  the  battle  of  Stoke,  near  Newark, 
where  the  flower  of  the  Anglo-Irish  soldiery  fell.  "  The  Irish," 
says  Bacon,  "  did  not  f^  in  courage  or  fierceness,  but,  being 
almost  naked  men,  only  armed  with  darts  and  skkns,  it  was 
rathe;  an  execution  than  a  fight  i^wn  them."  Conqucuous 
amortg  Houy  VIL's  adherents  in  Ireland  were  the  dticens  of 
Waterford,  who,  with  tbe  men  of  Clonmel,  Callan,  Fethard 
and  the  Butler  connexioQ  generally,  were  prepared  to  take  the 
field  in  his  favour.  Watnford  was  equally  conqncuous  some 
years  later  in  resisting  Perkin  Warbeck,  who  b^eged  it  un- 
successfully, and  was  chased  by  the  citizens,  who  fitted  out  a 
fleet  at  their  own  charge.  The  king  conferred  honour  and  rewards 
on  the  loyal  city,  to  which  he  gave  the  proud  title  of  vrbs  iitkKio^ 
Other  events  of  this  reign  were  the  parliament  of  Drogheda, 
held  by  Sir  Edward  Poynings,  which  gave  the  control  of  Irish 
Iqpslaticm  to  the  Kn^tsh  councii  ("  Foyoinga's  Act " — the 
great  bone  of  contention  in  the  later  days  of  Flood  and  Oratton), 
and  the  battle  of  Knockdoe,  in  which  the  earl  of  EJldare  used 
tbe  viceregal  authority  to  avenge  a  private  quarrel. 

Occupied  in  pleasure  or  foreign  enl>erprise,  Hetuy  VIII.  at 
flrst  paid  little  attention  to  Ireland.  The  royal  power  was 
practically  confined  to  what  in  the  previous  century  ifniy 
had  become  known  as  the  "  Pale,"  that  is  Dublin,  via.  : 
Louth,  Kildare  and  a  part  of  Meath,  and  within  this  (/«»- 
narrow  limit  the  earls  of  fiildare  were  really  mote  '^^' 
poi^fiul  than  the  crown.  Waterford,  Drogheda,  Dondalk, 
Cork,  Limerick  and  Galway  wse  not  Irish,  but  rather  free  cities 
than  an  integral  part  of  the  kingdom;  and  many  inland  towns 
were  in  the  same  position.  Tbe  house  of  Onnonde  had  created 
a  sort  of  small  Peje  about  Siikumy,  and  part  of  Wexford  had 
been  colonized  by  men  of  English  race.  The  Desmonds  werei 
Irish  in  all  but  pride  of  blood.  The  Barretts,  Condons,  CoUrcie^ 
Savages,  Arundeta,  Carews  and  others  had  disappeared  or  wer« 
merged  in  the  Celtic  maas..  Anglo-Norman  nobles  became 
chiefs  of  pseudo-tribes,  which  acknowledged  only  the  Brehos 
law,  and  paid  dues  and  services  in  kind.  Theae  paeudo-tribes 
wece  often  called  "  natioDS,"  and  a  vast  number  of  exactions 
were  practised  by  the  chie^.  "  Coyne  and  livery  " — the  right 
of.  free-quarters  for  man  and  beast — arose  among  tbe  Aoglor 
Noim&ns,  and  became  more  oppressive  than  any  native  custom. 
When  Hemy  took  to  busineaa,  he  [laid  the  foundation. of  re- 
cooquest.  The  house  of  Kildare,  which  had  actually  besieged 
Dublin  (1534),  was  ovrathrown,  and  the  Pale  saved  from  n 
standing  danger  (see.  Fuzoesaid}.  But  the  Pale  scnrCely 
extended  ao  m.  from  Dublin,  a  maI^ch  of  uncertain  width  inter* 
vening  between  it  aitd  the  Irish  districts.  Elsewhere,  says  a» 
elaborate  report,  all  the  English  folk  were  of  "  Irish  laDguage 
and  Irish  cwidition,"  except  in  the  cities  and  walled  towtis. 
Down  and  Louth  paid  black  rent  to  O'Neill,  Meath  and 
Kildare  to  O'Connor,  Wexford  to  the  Kavanaghs,  Kilkenny  and 
Tipperary  to  O'Carroll,  Limerick  to  the  O'Briens,  and  Cork  to 
the  MacCartbies.  MacMurrough  Kavaiugh,  in  Irish  eyes  tbe 
reprcsentadve  of  King  Dermod,  received  an  umual  pension 
from  the  exchequer.  Henry  set  steadily  to  work  to  reassert  the 
royal  title.  He  assumed  the  style  of  king  of  Ireland,  so  as  to  get 
rid  of  the  norion  that  he  held  the  island  of  the  pope.  The  Jdsli 
chiefi)  acknowledged  his  authority  and  his  ecclesiastical  supre- 
macy, abjuring  at  the  same  time  that  of  the  Holy  See.  The 
lands  of  the  earl  of  Shrewsbury  and  other  abs^tees,  who  had 
performed  no  duties,  were  resumed;  and  both  Celtic  and  feudjd 
nobles  were  encouraged  to  come  to  court.  Here  begins  the  long 
Hne  of  official  deputies,  oft«i  men  of  modeiate  birth  and  fortnwi 
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Butler  a&d  G«^dine,  O'Neill  and  OTDonnell,  continued  to 
spill  each  other's  blood,  but  the  feudal  and  tribal  systems  were 
alike  doomed.  In  the  names  of  these  Tudor  deputies  and  other 
officers  we  see  the  origin  of  many  great  Irish  families — Skeffington, 
Brabazon,  St  Leger,  Fitzwilliam,  Wingfield,  Belli ngham,  Carew, 
Bingham,  LofCus  and  others.  Nor  were  the  Celts  overlooked. 
O'Neill  and  O'Brien  went  to  London  to  be  invested  as  earls  of 
Tyrone  and  Thomond  reflectively.  O'Donnell,  wfaoee  descend- 
ants became  earls  of  Tyrconnel,  went  to  court  and  was  well 
received.  The  pseudo-chief  MacWilliam  became  earl  of  Qanri- 
carde,  and  othera  reached  lower  steps  in  the  peerage,  or  were 
knitted  by  the  king's  own  hand.  All  were  encouraged  to  look 
to  the  crown  for  redress  of  grievances,  and  thus  the  old  order 
slowly  gave  place  to  the  new. 

Hie  moment  when  Protestantism  and  Ultramontanism  are 
about  to  begin  their  still  un£niitied  struggle  is  a  fit  time  to 

notice  the  chief  points  in  medieval  Irish  church  history. 
aamb.      ''***  ^*°  ^^'*  years  before  Strongbow's  arrival  Pope 

Eugenius  had  estaUisbed  an  ecclesiastical  constitution 
in  Ireland  depending  on  Rome,  but  the  annexation  was 
very  imperfectly  carried  out,  and  the  hope  of  fully  asserting 
the  Petiine  claims  was  a  main  cause  of  Adrian's  gift  to  Henry  II. 
Hitherto  the  Scandinavian  section  of  the  church  in  Irdand  had 
bem  most  decidedly  inclined  to  receive  the  hierarchical  and 
(tiocesan  as  distinguished  from  the  monastic  and  quasi-tribal 
system.  The  bishops  or  abbots  of  Dublin  derived  their  succes- 
sion from  Canterbury  from  ioj8  to  iiAa,  and  the  bishops  of 
Waterford  and  Limerick  also  sought  consecration  there.  But 
both  Celt  and  Northmui  acknowledged  the  polity  of  Eugenius, 
and  it  was  chiefly  in  the  matters  of  tithe,  Peter's  pence,  canonical 
degrees  and  the  observance  of  festivals  that  Rome  had  still 
victories  to  gain.  Betwe^i  churchmen  of  Irish  and  Engli^ 
racB  there  was  bitter  rivalry;  but  the  theory  that  the  ancient 
Celtic  church  remained  independent,  and  as  it  were  Protestant, 
while  the  Engtish  colony  submitted  to  the  Vatican,  is  a  mere 
controversial  figment.  The  crown  was  weak  and  papal  aggres- 
sion made  rapid  progress.  It  was  in  the  Irish  church,  about  the 
middle  of  the  13th  century,  that  the  system  of  givitig  Jurisdiction 
to  the  bishops  "  in  temporaUbus  *'  was  adopted  by  Innocent  IV. 
Tb6  vigour  of  Edward  i,.  obtained  a  rNumdatfon  in  particular 
cases,  but  the  practice  continued  unabated.  The  system  of 
provisions  was  socm  introddced  at  the  expense  of  free  election, 
and  was  acknowledged  by  the  statute  ^  Kilkenny.  In  tbti 
more  remote  districls  it  must  have  been  almost  a  mattw  of 
necessity.  Muiy  Irish  parishes  grew  out  of  primitive  monasteries, 
but  other  early  settlements  remained  monastic,  and  were  com- 
pelled by  the  popes  to  adopt'  the  nde  of  authorized  orders, 
generally  that  of  the  Augostinian  canons.  That  order  became 
much'tbe  most  numeroas  in  Ireland,  having  not  less  than  three 
huDdted  houses.  Of  other  sedentary  orders  the  Cistercians  were 
the  most  important,  and  the  mendicants  were  very  numerous. 
Both  Celtic  chiefs  and  Norman  nobles  founded  convents  after 
Henry  ll-.'s  time,  but  the  ktter  being  wealthier  were  most 
dstinguished  in  this  way.  Religious  booses  were  useful  as 
abodes  of  peace  in  a  turbulent  country,  and  the  lands  attached 
wereibetter  cultivated  than  diose  of  lay  proprietors.  Attempts 
to  fCHind  a  university  at  Dublin  (1311)  or  Drogheda  (1465) 
faOed  for  want  of  funds.  The  work  o(  education  was  partially 
done  by  the  great  abbeys,  boys  erf  good  family  being  brought 
np  by  Uw  Cist^dans  of  Dublin  and  Jerpoint,  and  by  the 
Augustmians  of  Dublin,  Kells  and  Conne),  and  girls  by  the 
canonesses  of  Gracedieu.  A  strong  effort  was  made  to  save 
these  six  bouses,  but  Henry  VIII.  would  not  hear  of  it,  and  there 
was  no  Irish  Wolsey  partiidly  to  supply  the  king's  omissions. 

Ample  evidence  exists  that  the  Irish  church  was  full  of  abuses 
before  the  movement  under  Henry  VIII.  We  have  detailed 
accounts  of  three  see^— Ckinmacnoise,  Enaghdune  and  Ardagfa. 
Ross,  also  in  a  wild  district,  was  in  rather  better  case.  But 
even  in  Dubtin  strange  things  happened;  thus  the  archiepiscopal 
croder  was  in  paWs  for  nghty  yeats  from  1449.  The  morals  of 
the  clergy  were  no  better  than  in  other  co>antries,  and  we  have 
evidence  of  many  scandalous  irregularities.    But  perhaps  the  most 
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severe  condemnatlmi  is  that  of  the  report  to  Henry  VIII.  In  151;. 
"  There  is,"  says  the  document, "  no  archbishop,  ne  bishop,  abbot, 
ne  prior,  parson,  ne  vicar,  ne  any  other  person  of  the  chunch, 
high  or  low,  great  or  smaU,  En^sh  or  Irish,  that  useth  to  preach 
the  word  of  God,  saving  the  poor  friars  beggars  ...  the  church 
of  this  land  use  not  to  learn  any  other  science,  but  the  law  of 
canon,  for  covetise  of  lucre  transitory."  Where  his  hand  reached 
Henry  had  little  difficulty  in  suppressing  the  monast^es  or 
taking  their  lands,  which  Irish  chiefs  swaHowed  as  greedily  as 
men  of  En^ish  blood.  But  the  friars,  though  pretty  generally 
turned  out  of  doors,  were  themsdves  beyond  Henry's  power, 
and  continued  to  preach  everywhere  among  the  people.  Their 
devotion  and  energy  may  be  fredy  admitted;  but  the  mendicant 
orders,  especially  the  Cumdites,  were  not  uniformly  disthigoished 
for  morality.  Monastidsm  was  momentarily  suppressed  under 
Oliver  Cromwell,  but  tbe  Restoration  brou^t  the  monks  back 
to  their  old  haunts.  Tlie  Jesuits,  placed  1^  Paul  III.  under 
the  protection  of  Conn  O'Neill,  "  prince  of  the  Iridi  of  Ulster," 
came  to  Ireland  towards  the  end  ot  Henry's  reign,  and  helped 
to  keep  alive  the  Roman  tradition.  Angtiauiiuii  was  regarded 
as  a  symbol  of  conquest  and  intrusion.  The  Pour  Mailers  thus 
describes  the  Reformation:  "A  heresy  and  new  wror  arising 
in  England,  through  pride,  vain  glory,  avarice;  and  lust)  and 
through  many  strange  sciences,  so  that  the  men  of  England 
went  into  opposition  to  the  pope  and  to  Romfe."  The  destn^ction 
of  relics  and  images  and  the  establtshment  of  a  schisnatic 
hierarchy  is  thus  recorded:  "  Tliough  great  ffas  the  persecution 
of  the  Roman  empenHS  against  the  church,  sGai<cely  had  there 
ever  come  so  great  a  persecution  from  Rome  as  tttis." 

The  able  opportun^t  Sir  Anthmy  St  Ug6r,  who  was  acctUed 
by  one  party  ot  opposing  the  Reformation  and  by  the'otber  of 
lampooning  the  Sacrantent,  continued  to  rule  during  L^^Lj 
the  early  days  of  Edward  VI.  To  him  succeeded  ^J^, 
Sr  Edward  BeUingham,  a  Puritan  soldier  whose  isst). 
hand  was  heavy  on  all  who  disobeyed  the  Idng.  'He  ■ 
bridled  Connaught  by  a  castle  at  AtMone,  and-  Munster  by  a 
garrison  at  Leighlin  Bridge.  ■  Hie  O'Mores  and  O^COnnors 
were  brought  low,  and  forts  erected  where  Maryborough  and 
Philipstown  tilow  stand.  Both  chiefs  and  nobles  were^  forced 
to  respect  the  king's  representative,  bwt  BetlinghaTn  »bS  not 
wont  to  flatter  those  in  power,  and  hn  adminiitratioii  Tound 
little  favour  in  England.  Sir  Frauds  Biyan,' Henry  VIII.'s 
favourite,  succeeded  Urn,  -and  on  his  death  St  l>ger  was  again 
appointed.  Neither  St  Leger  nor  his  successor  Sir  James  Croft 
could  do  anything  with  Ulster,  where  the  papal  ptilUate  ffauchop, 
a  Scot  by  birth,  stirred  up  reb^on  among  the  natives  and 
among  the  Hebridean  invaders.  But  little  was  done  under 
Edward  VI.  to  advance  thtf  power  of  the  croWb,  and  that  little 
was  done  by  BeUingbam. 

The  English  government  long  hesitated  about  the  official 
establishment  of  Protestantism,  and  the  royal  order  to  that 
effect  Was  withheld  until  rssr.  Copies  of  the  new  _.  j.  _ 
liturgy  were  sent  over,  and  St  Leger  had  the  cbm-  tormmttoa. 
monion  service  translated  into  Latin,  for  the  use  of 
priests  and  others  who  could  read,  but  not  In  En^h.  Tlie 
popular  feeling  was  strong  agaii^t  iimovation,  as  Edward 
Staples,  bishop  of  Meath,  found  to  his  Cost.  The  opinions  of 
Staples,  like  tb(»e  of  Cranmer,  advanced  gradually  until  at 
last  he  went  to  Dublin  and  preadied  bolcHy  against  the  mass. 
He  saw  men  shrink  from  him  on  all  sides.  "  My  lord,"  said  a 
beneficed  priest,  whom  he  had  himself  promoted,  and  who 
wept  as  he  spoke,  "  before  ye  went  last  to  Dublin  ye  were  the 
best  beloved  man  in  your  diocese  that  ever  came  in  It,  now  ye 
are  the  worst  bdoved.  ...  Ye  have  preached  against  the  sacra- 
ment of  the  altar  and  the  saints,  and  wUl  make  us  worse  than 
Jews.  .  .  .  The  country  folk  would  eat  you.  ...  Ye  have  more 
curses  than  ye  have  hairs  of  your  head,  and  I  advise  you  for 
Christ's  sake  not  to  prcadi  at  Navan."  Staples  answered 
that  preaching  was  his  duty,  and  that  be  would  not  fail;  but 
he  feared  for  his  life.  On  the  same  prelate  fell  the  task  of 
conducting  a  public  controversy  with  the  archbishop  of  Armagh, 
George    Dowdall,    which    of    course  ended  ia  thi;  conversion 
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of  neithei.  Dowdall  fled;  his  see  was  treated  as  vacant, 
and  CraiuneTcast  abouthim  for  a  Protestant  to  fill  St  Patrick's 
chair.  His  fiistDominee.Dr  Richard  Turner,  resolutely  declined 
the  honour,  declaring  that  he  would  be  unintelligible  to  the 
people;  and  Cranmer  could  only  answer  that  English  was 
spoken  in  Ireland,  though  he  did  indeed  doubt  whether  it  was 
spoken  in  the  diocese  of  Armagh.  John  Bale,  a  man  of  great 
learning  and  ability,  became  bishop  of  Oasory.  There  is  no 
reason  to  doubt  his  sincerity,  but  he  was  coarse  and  intemperate 
— Froude  roundly  calls  him  a  foul-mouthed  ruffian — without 
the  wisdom  of  the  serpent  or  the  harmlessness  of  the  dove. 
His  choice  rhetoric  stigmatized  the  dean  of  St  Patrick's  as  ass- 
headed,  a  blockhead  who  cared  only  for  his  kitchen  and  his 
beUy. 

The  Reformation  having  made  no  real  progress,  Mary  found 
it  easy  to  recover  the  old  ways.  Dowdall  was  restored;  Staples 
and  others  were  deprived.  Bale  fled  for  bare  life, 
^g^.  and  his  see  was  treated  as  vacant.  Yet  the  queen 
US8).  found  it  impossible  to  restore  the  monastic  lands, 
though  she  showed  some  disposition  to  scrutinize 
the  titles  of  grantees.  She  was  Tudor  enough  to  declare  her 
intention  of  maintaining  the  old  prerogatives  of  the  crown 
against  the  Holy  See,  and  assumed  the  royal  title  without 
papal  sanction.  Paul  IV.  was  fain  to  curb  bis  fiery  temper, 
and  to  confer  graciously  what  he  could  not  withhold.  English 
Protestants  Sed  to  Ireland  to  escape  the  Marian  persecution; 
but  had  the  reign  continued  a  little  longer,  Dublin  would  probably 
have  been  no  safe  place  of  cefuge. 

Mary  scarcely  varied  the  civil  policy  of  her  brother's  ministers. 
Gerald  <tf  Kddaie,  who  had  been  rcstcffed  to  his  estates  by 
Edward  VI.,  was  created  earl  of  Kildaie.  The  plan  of  settling 
Leix  and  (Maly  by  dividing  the  country  between  colonists  and 
natives  holding  by  English  tenure  failed,  owing  to  the  unconquer- 
able love  of  the  people  for  their  own  customs.  But  resistance 
gradually  grew  fainter,  and  we  hear  Uttk  of  the  O'Connors 
after  this.  The  O'Moies,  reduced  almost  to  brigandage,  gave 
trouble  till  the  end  of  Elizabeth's  reign,  and  a  member  of  the 
clan  was  chid  contriver  of  the  rebellion  of  1641.  Maryborough 
and  Philipatown,  King's  county  and  Queen's  county,  commemo- 
rate Maiy's  marriage. 

Anne  Boleyn'a  daughter  succeeded  quiet^,  and  Sir  Henry 
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i  sworn  lord-justice  with  the  full  Catholic  ritual. 
When  Thomas  Radclyfie,  earl  of  ^issex,  superseded 
him  OS  lord-lieutenant,  the  litany  was  chanted  in 
English,  both  cathedrals  having  been  painted,  and 
scripture  texts  substituted  for  "  pictures  and  popish 
'  At  the  beginrung  c^  1560  a  parliament  was  held 
which  restored  the  ecclesiastical  legislation  of  Henry  and  Edward. 
In  two  important  points  the  Irish  Church  was  made  more  de- 
pendent on  the  state  than  in  England :  cottgisd'Uire  were  abolished 
and  heretics  made  amenable  to  royal  commissioners  or  to  parlia- 
ment without  reference  to  any  synod  or  convocation.  According 
to  a  contemporary  hst,  this  parliament  consisted  of  3  arch- 
bishops, t7  l^shops,  33  temporal  peers,  and  members  returned 
by  10  counties  and  28  cities  and  boroughs.  Some  of  the  Irish 
bishops  took  the  oath  of  supremacy,  some  were  deprived.  In 
other  cases  Elizabeth  connived  at  what  she  could  not  prevent, 
and  hardly  pretended  to  eikforce  uniformity  except  in  the  Pale 
and  in  the  large  towns. 

Ulster  demanded  the  immediate  attention  of  Ehzabeth. 
Her  father  had  conferred  the  earldom  of  Tyrone  on  Coim  Bacacb 
O'Neill,  with  remainder  to  his  supposed  son  Matthew, 
afStmaa  created  baron  of  Dungaimon,  the  offspring  of  a 
O'NaBl.  smith's  wife  at  Dundalk,  who  in  her  husband's  life- 
time brought  the  child  to  Corm  as  his  own.  When  the 
chief's  legitimate  son  Shane  grew  up  he  declined  to  be  bound 
by  this  arrangBment,  which  the  king  may  have  made  in  partial 
ignorance  of  the  facts.  "  Being  a  gentleman,"  he  said,  "  my 
father  never  refusid  no  child  that  any  woman  namyd  to  be  his." 
When  Tyrone  died,  Matthew's  son,  Brian  O'Neill,  baron  of 
DungamuMi,  claimed  his  eai^dom  under  the  patent.  Shane 
bring  chosen  O'Neill  by  his  tribe  clahned  to  be  chief  by  election. 
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and  earl  as  Conn's  lawful  son.  Tbtta  the  English  government 
was  committed  to  the  cause  of  one  who  was  at  best  an  adulterine 
bastard,  while  Shane  appeared  as  champion  of  hereditary  right 
(See  O'Neill).  Shane  maintained  a  contest  which  had  begun 
under  Mary  until  1567,  with  great  ability  and  a  total  absence 
of  morahty,  in  which  Sussex  bad  no  advantage  over  him.  The 
lord-lieutenant  twice  tried  to  have  Shane  murdered;  once 
be  proposed  to  break  his  safe-conduct;  and  be  held  out  hopes 
of  his  sister's  hand  as  a  snare.  Shane  was  induced  to  visit 
London,  where  the  government  detained  him  for  some  time. 
On  his  retiun  to  Ireland,  Sussex  was  outmatched  both  in  war 
and  diplomacy;  the  loyal  chiefs  were  crushed  one  by  one; 
and  the  English  suffered  checks  of  which  the  moral  efiect  was 
ruinous.  Shane  diplomatically  acknowledged  Elizabeth  as  his 
sovereign,  and  sometimes  played  the  part  of  a  loyal  subject, 
wreaking  his  private  vengeance  under  colour  of  expelling  the 
Scots  from  Ulster.  At  last,  in  1 566,  the  queen  placed  the  sword 
of  state  in  Sidney's  strong  grasp.  Shane  was  driven  helplessly 
from  point  to  point,  and  perished  miserably  at  the  hands  of  th« 
MacDonnells,  whom  he  had  so  often  oppressed  and  insulted. 

Peace  was  soon  broken  by  disturbances  in  the  south.  The 
earl  of  Desmond  having  shown  rebellious  tendencies  was  detained 
for  six  years  in  London.  Treated  leniently,  but  nx 
grievously  pressed  for  money,  he  tried  to  escape,  and, 
tbeattemptbeingjudgedtreasonable,hewaspersuaded  ' 
to  surrender  his  estates — to  receive  them  back  c 
not  at  the  queen's  discretion.  Seizing  the  opportunity,  English 
adventurers  proposed  to  plant  a  militazy  ccdony  in  the  western 
half  of  Munster,  holding  the  coast  from  the  Shannon  to  Cork 
harbour.  Some  who  hdd  obsolete  title-deetk  wne  eiKouraged 
to  go  to  work  at  once  by  the  example  of: Sir  Peter  Carew,  who 
had  established  his  claims  in  Cariow.  Carew's  title  had  been 
in  abeyance  for  a  century  and  a  half,  yet  most  of  the  £avanaghs 
attorned  to  him.  Falling  foul  of  Ormonde's  brothers,  seizing 
their  property  and  using  great  cruelty  and  violence,  Sir  Peter 
drove  the  Butlers,  the  oni^  one  among  the  great  families  really 
loyal,  into  rebellion.  Ormonde,  who  was  in  London,  could 
alone  restore  peace;  all  his  disputes  with  Desmond  were  at 
once  settled  in  his  favour,  and  he  was  even  allowed  to  resume 
the  exaction  of  ooyne  and  livery,  the  aboUtion  of  which  had 
been  the  darling  irish  of  statesmen.  The  Butlers  returned  to 
their  allegiance,  but  continued  to  oppose  Carew,  ajid  great 
atrocities  were  committed  on  both  sides.  Sir  Peter  had  great 
but  undefined  claims  in  Muitster  also,  and  the  pe<^le  there  took 
warning.  His  imitators  in  Cork  were  swept  away.  Sidney 
first,  and  after  him  Humphrey  Gilbert,  could  oidy  circumscribe 
the  rebellion.  The  presidency  of  Munster,  an  office  the  creation 
of  which  had  long  been  contenqilated,  was  then  conferred  on 
Sir  John  Perrot,  who  drove  James  "Ktzmaurice"  Fitzgerald 
into  the  mountains,  reduced  castles  everywhere,  and  destroyed 
a  Scottish  contingent  which  had  come  from  Ulster  to  help 
the  rebels,  Fitzmaurice  came  in  and  knelt  in  the  mud  at  the 
president's  feet,  confessing  his  sins;  but  he  remained  the  real 
victor.  The  colonizing  scheme  was  dropped,  and  the  first 
presidency  of  Munster  left  the  Desmonds  and  their  allies  in 
possession.  Similar  plans  were  tried  unsuccessfully  in  Ulster,  first 
by  a  son  of  Sir  Thomas  Smith,  afterwards  by  Walter  Devereux, 
earl  of  Essex,  a  knight-errant  rather  than  a  statesman,  who 
was  guilty  of  many  bloody  deeds.  He  treacherously  captured 
Sir  Brian  O'Neill  and  massacred  his  foUowers.  The  Scots  in 
Rathlin  were  slaughtered  wholesale.  Essex  struggled  on  for 
more  than  three  years,  seeing  his  friends  gradually  drop  away, 
and  dying  ruined  and  unsuccessful. 

Towards  the  end  of  1575  Sidney  was  again  persuaded  to 
become  viceroy.  The  Irish  recognized  his  great  qualities,  and 
he  went  everywhere  without  interruption.  Henceforth  pre- 
sidencies became  permanent  Institutions.  Sir  William  Drury  ia 
Munster  hanged  four  hundred  persons  in  one  year.  Sir  Nicholas 
Malby  in  reducing  the  Connaught  Burkes  spared  neither  young 
nor  old,  and  burned  all  com  and  houses.  The  Desmonds  deter- 
mined on  a  great  effort.  A  holy  war  was  declared.  Fitzmauria 
landed  in  Kerry  with  a  few  followers,  and  accempajucd  bW  the 
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famous  Nicholas  Sanders,  who  was  armed  with  a  legate's  com- 
mission  and  a  banoer  blessed  by  the  pope.  Fitzmaurice  fell 
soon  after  in  a  skirmish  near  CastleconneU,  but  Sanders  and 
Desmond's  brothers  still  kept  the  field.  Whea  it  was  too  late 
to  act  with  effect,  Desmond  himself,  a  vain  man,  neither  frankly 
loyal  nor  a  bold  rebel,  took  the  field.  He  surprised  Youghal, 
then  an  English  town,  by  night,  sacked  it,  and  murdered  the 
people.  Roused  at  last,  Elizabeth  sent  over  Ormonde  as  general 
of  Munster,  and  after  long  delay  gave  him  the  means  of  conducting 
a  campaign.  It  was  as  much  a  war  of  Butlers  agaiost  GeraldiiLes 
as  of  loyal  subjects  against  rebels,  and  Ormonde  did  his  work 
only  too  welL  Lord  BaltiiLglass  raised  a  hopeless  subsidiary 
revolt  in  Wicklow  (1580),  which  was  signalized  by  a  crushing 
defeat  of  the  lord  deputy,  Lord  Grey  de  Wilton  (Arthegal)  in 
Glenmalure.  A  force  of  Italians  and  Spaniards  landing  at 
Smerwick  in  Kerry,  Grey  hurried  thither,  and  the  foreigners, 
who  bad  no  commission,  surrendered  at  discretion,  and  were 
put  to  the  sword.  Neither  Grey  nor  the  Spanish  ambassador 
seems  to  have  seen  anything  extraordinary  in  thus  disposing 
of  inconvenient  prisoners.  Spenser  and  Raleigh  were  present. 
Sanders  perished  obscurely  in  i58r,  and  in  1583  Desmond 
himself  was  hunted  down  and  killed  in  the  Kerry  mountains. 
More  than  500,000  Irish  acres  were  forfeited  to  the  crown. 
lite  horrors  <:£  this  war  it  is  impossible  to  exa^erate.  The 
F&uf  Masters  says  that  the  lowing  of  a  oow  or  the  voice  of 
a  ploughman  could  scarcely  be  heard  from  Cashel  to  the  farthest 
point  of  Kerry;  Ormonde,  who,  with  all  his  severity,  was 
honooraUy  distinguished  by  good  faith,  claimed  to  have  killed 
5000  men  in  a  few  months.  Spenser,  an  eye-witness,  says 
famine  ^w  far  more  than  the  sword.    Hie 


to  walk,  but  crawled  out  of  the  woods  and  glens.  "  They  looked 
like  amitomies  of  death;  they  did  eat  the  dead  carrion  and 
one  another  soon  after,  insomuch  as  the  very  carcasses  they 
spared  not  to  scrape  out  of  their  graves;  ...  to  a  plot  of 
watercresses  or  shamrocks  they  flocked  as  to  &  feast." 

In  1584  Sir  John  Perrot,  the  ablest  man  available  ^er 
Sidney's  retirement,  became  brd-deputy.  Sir  John  Norris, 
famed  in  the  Netherland  wars,  was  president  of  Munster,  and 
so  impressed  the  Irish  that  they  averred  him  to  be  in  league 
with  the  devil.  Perrot  held  a  parliament  in  1585  in  which  the 
number  of  members  was  considerably  increased.  He  made  a. 
StreDUous  effort  to  found  a  university  in  Dublin,  and  proposed 
to  endbw  it  with  the  revenues  of  St  Patrick's,  reasonably  arguing 
that  one  cathedral  was  enough  for  any  dty.  Here  he  was 
opposed  by  Adam  Loftus,  archbishop  of  Dublin  and  chancdlor, 
who  had  expressed  his  anxiety  for  a  college,  but  had  no  idea  of 
atdowing  it  at  hisown  expense.  The  colonization  of  the  Munster 
forfeitures  was  undertaken  at  this  time.  It  failed  chiefly  from 
the  grants  to  individuals  who  neglected  to  plant  English  fanners, 
and  were  often  abamtees  themselves.  Raleigh  obtained  43,000 
acres.  The  quit  rents  reserved  to  the  crown  were  less  than 
one  penny  per  acre.  Racked  with  the  stone,  hated  by  the 
official  clique,  thwarted  on  all  sides,  Perrot  was  goaded  into 
using  words  capable  of  a  treasonable  interpretation.  Archbishop 
Loftus  pursued  him  to  the  end.  He  died  in  the  Tower  of  London 
imder  sentence  for  treason,  and  we  may  charitably  hope  that 
Elizabeth  would  have  pardoned  him.  In  his  will,  written 
after  sentence,  he  emphatically  repudiates  any  treasonable 
Intention —  "  I  deny  my  Lord  God  if  ever  I  proposed  the  same." 
In  rs84  Hugh  O'Neill,  if  O'Neill  he  was  (being  second  son 
of  Matthew,  mentioned  above),  became  chief  of  part  of  Tyrone; 
in  1587  he  obtained  the  coveted  earldom,  and  in 
' "''  1593  was  the  admitted  head  of  the  whole  tribe.    A 

quarrel  with  the  government  was  inevitable,  and, 
Hugh  Roe  O'Donnell  having  joined  him,  Ulster 
was  united  against  the  crown.  In  1598  James  Fitzthomas 
Fitzgerald  assumed  the  title  of  Desmond,  to  which  he  had 
some  claims  by  blood,  and  which  he  pretended  to  hold  as  Tyrone's 
gift.  Tyrone  had  received  a  crown  of  peacock's  feathers  from 
the  pope,  who  was  regarded  by  many  as  king  of  Ireland.  The 
title  of  Sugan  or  straw-rope  earl  has  been  generally  given  to 
the  Desmond  pretender.     Both  ends  of  the  island  were  soon 
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in  a  blaze,  and  the  Fimr  Masters  says  that  in  seventem  days 
there  was  not  one  son  of  a  Saxon  left  alive  in  the  Desmond 
territories.  Edmund  Spenser  lost  his  all,  escaping  only  to  die 
of  misery  in  a  London  garret.  Tyrone  more  than  held  his  own 
in  the  north,  completely  defeated  Sir  Henry  Bagnal  in  the 
battle  of  the  Yellow  Ford  (1598),  invaded  Munster,  and  ravaged 
the  lands  of  Lord  Barrymore,  who  had  remained  true  to  his 
allegiance.  Tyrone's  ally,  Hugh  Roe  O'Donnell,  overthrew 
the  president  of  Connaught,  Sir  Conyers  Clifford.  "  The  Irish 
of  Connaught,"  says  the  Four.  Masters,  "were  not  pleased 
at  Clifford's  death; ...  he  had  never  told  them  a  falsehood." 
Robert  Devereui,  earl  of  Essex,  came  over  in  ijgg  with  a  great 
army,  but  did  nothing  of  moment,  was  outgeneralled  and  out- 
witted by  Tyrone,  and  threw  up  his  command  to  enter  on  the 
mad  and  criminal  career  which  led  to  the  scafiold.  In  1600 
Sir  George  Carew  became  president  of  Munster,  and,  as  always 
happened  when  the  crown  was  well  served,  the  rd>ellion  was 
quickly  put  down.  Charies  Blount,  Lord  Mountjoy  (afterwards 
earl  of  Devonshire),  who  succeeded  Essex,  joined  Carew,  and  a 
Spanish  force  which  landed  at  Kinsale  surrendered.  The 
destruction  of  their  crops  starved  the  people  into  submission, 
and  the  contest  was  only  less  terrible  than  the  first  Desnaood 
war  because  it  was  much  shorter.  In  Ubter  Motmtjoy  was 
assisted  by  Sir  Henry  Docwra,  who  founded  the  second  settle- 
ment at  Derry,  the  first  under  Edward  RaiKtolpb  having  been 
abandoned.  Hugh  O'Donnell  sought  help  in  Spain,  where  he 
died.  Tyrone  submitted  at  last,  craving  pardon  on  his  knees, 
renouncing  his  Celtic  chiefry,  and  abjuring  all  foreign  powers, 
but  still  retaining  his  earldom,  and  power  almost  too  grmt  for 
a  subject.  Scarcely  was  the  compact  signed  when  be  heard 
of  the  great  queen's  death.  He  bunt  into  tean,  not  of  grid, 
but  of  vexation  at  not  havingheld  out  for  better  terms. 

In  reviewing  the  Irish  govemmeot  of  Elizabeth  we  shdl 
find  much  to  blame,  a  want  of  truth  in  her  dealings  and  of 
steadiness  in  her  policy.  Violent  efforts  of  coercioB  gg^^ 
were  succeeded  by  fits  of  clemency,  of  parsimony  bttimm 
or  of  apathy.  Yet  it  is  fair  to  remember  that  she  was  Comv—t 
surrounded  by  enemies,  that  her  best  energia  were  '^"""^ 
expended  in  the  death-struggle  with  Spain,  and  that  she  was 
rarely  able  to  give  undivided  attention  to  the  Irish  problem. 
After  all  she  conquered  Irdand,  wMch  her  predecessors  had  failed 
to  do,  though  many  of  them  were  as  crooked  in  action  and  less 
upright  in  intention.  Considering  the  times,  Elizabeth  cannot 
be  called  a  persecutor.  "Do  not,"  she  said  to  the  o.n.i~, 
elder  Essex,  "  seek  too  hastily  to  bring  people  that  ^J^' 
have  been  trained  in  another  region -fiom  that  In 
which  they  have  been  brought  up.''  Elizabeth  saw  that  the 
Irish  could  only  be  reached  througji  their  own  language,  But 
for  that  harvest  the  labourers  were  necessarily  few.  The  fate 
of  Bishop  Daly  of  Kildaie,  who  pscached  in  Iri^,  uid  who  thrice 
had  his  house  burned  over  his  head,  was  not  likely  to  encoarage 
missionaries.  In  all  wild  parts  divine  service  was  neglected, 
and  wandering  friars  or  subtle  Jesuits,  supported  by  every 
patriotic  or  religious  feeling  of  the  people,  kept  Ireland  faithful 
to  Rome.  Against  her  maiiy  shortcomings  we  must  set  the 
queen's  foundation  of  the  university  of  Dublin,  which  has  been 
the  most  successful  English  institution  in  Ireland,  and  which 
has  continually  borne  the  fairest  fruit. 

Great  things  were  expected  of  James  I.    He  was  Mary  Stmtt's 
son,  and  there  was  a  curious  antiquarian  notion  afloat  that, 
because  the  Irish  were  the  original  "  Scoti,"  a  Scottish ' 
king    would   sympathize    with    Ireland.      Corporate     jma''' 
towns  set  up  the  mass,   and  Mountjoy,  v/ho  could      Mm. 
argue  as  well  as  fight,  had  to  teach  them  a  sharp  lesson. 
Finding  Ireland  conquered  and  in  no  condition  to  rise  again, 
James  established  circuits  and  a  complete  system  of  shires. 
Sir  John  Davies  was  sent  over  as  solicitor-geuCTaL    His  famous 
book  (Discowrie  of  the  State  of  Ireland)  in  which  he  gk>rifies 
his  own  and  the  king's  exploits  gives  far  too  much  credit  to 
the  latter  and  far  too  little  to  his  great  predecessor. 

Two  legal  dedsions  swept  away  the  customs  (A  ttmistry 
and  of  Irish  gavelkind,  and  the  Engliah  land  ^st«&.ira>  vitrientfe 
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substituted.  The  earl  of  Tyrone  waa  haras&ed  by  sheiiSs  and 
other  officers,  and  the  government,  learning  that  he  was  engaged 
in  an  insurrectionary  design,  prepared  to  seize  him.  The  informa- 
tion was  probably  false,  but  Tyrone  was  growing  old  and  perhaps 
despaired  ol  making  good  his  defence.  By  leaving  Ireland  he 
played  into  his  enemies'  hands.  Rory  O'Doimetl,  created  earl 
of  Tyrcormel,  accompanied  him.  Cuconnaught  Maguire  bad 
already  gone.  The  "  flight  of  the  coda,"  as  it  is  called,  com- 
pleted the  ruin  of  the  Celtic  cause.  Reasons  or  pretexts  for 
declaring  forfeitures  against  O'Cahan  were  easily  found. 
O'Dogberty,  chief  of  loisbowcn,  and  foreman  of  the  grand  jury 
which  fomid  a  biU  for  treason  against  the  earis  of  Tyrone  and 
Tyrconnel,  was  insulted  by  Sir  George  Paulet,  the  governor 
of  Derry.  O'Dogberty  rose.  Deny  was  sacked,  and  Paulet 
murdered.  O'Doghetty  haviog  been  killed  and  O'Hanlon  and 
others  being  implicated,  the  whole  of  northern  Ulster  was  at 

the  disposal  of  the  government.  Tyrone,  Donegal, 
^^^  Armagh,  Cavan,  Fermanagh  and  Derry  were  parcelled 
fitfiff,        out  among  F.ngliali  and  Scottish  colonists,  portions 

being  reserved  to  the  natives.  The  site  of  Derry  was 
granted  to  the  dtizeos  of  London,  who  fortified  and  armed  it, 
and  Londonderry  became  the  chief  bulwark  of  the  colonists 
in  two  great  wars.  Whatever  may  have  been  its  morality, 
in  a  political  point  of  view  the  plantation  of  Ulster  was  successful. 
The  northern  province,  which  so  severely  taned  the  energies 
of  Elizabeth,  has  since  been  the  most  poosperous  and  loyal 
part  of  Ireland.  But  the  conquered  peo[de  remained  aide  by 
side  with  the  settlers;  and  Sir  George  Carew,  who  reported  on 
the  plantation  in  r6ii,  dearly  foresaw  that  they  would  rebel 
again.  Those  natives  who  retained  land  were  often  oppressed 
by  their  stronger  neighbours,  and  sometimes  actually  swindled 
out  of  their  property.  It  is  probable  that  in  the  neglect  of  the 
grantees  to  give  foopvc  leases  to  th»r  tenants  arose  the  Ulster 
tenant-right  custom  which  attracted  so  much  notice  in  more 
modern  times. 

The  parliamentary  history  of  the  English  colony  in  Ireland 
corresponds  pretty  closely  to  that  of  the  mother  country.     First 

there  are  informal  meeting  of  eminent  persons; 
J^^^  theo,  in  "95.  there  is  a  pariianwnt  of  which  some 
„„t^        acts  remain,  and  to  which  only  knights  of  the  shire 

were  summoned  to  repreeent  the  conunons.  Burgesses 
weieadded  as  early  as  ijio.  The  famous pariiament  of  Kilkenny 
in  1366  was  largely  attended,  but  the  details  of  its  composition 
ait  Dot  known.  That  thm  was  subetaatial  identity  in  the 
character  of  <Higinal  and  c(q>y  may  be  inferred  from  the  fact 
that  the  well-4tDown  tmct  called  Modus  tenttuU  parHametUum 
was  ezem^dified  under  the  Great  Seal  of  Ireland  in  6  Hen.  V. 
Hie  most  ancient  Irish  parliament  remaining  on  record  was 
held  in  1374,  twenty  members  in  aU  being  summoned  to  the 
House  of  Commons,  from  the  counties  of  Dublin,  Louth,  Kildare 
and  Carlow,  the  liberties  and  crosses  of  Meath,  the  dty  of  DuUii 
and  the  towns  of  Drogheda  and  Dundalk.  The  liberties  wei 
those  districts  in  which  the  great  vassals  of  the  crown  exercised 
palatinate  jurisdiction,  and  the  crosses  were  the  church  lands, 
where  alone  the  royal  writ  usually  ran.  Writs  for  another  parlia- 
ment in  the  same  year  were  addressed  in  addition  to  the  counties 
of  Wateriord,  Cork  and  limerick;  the  liberties  and  crosses 
of  Ulster,  W^ord,  Tipperary  and  Kerry;  the  dties  of  Watet- 
ford,  Cork  and-Limerick;  ajitd  the  towns  of  Youghal,  Kinsale, 
Ross,  Wexford  and'KUkenny.  The  counties  of  Clare  and  Long- 
ford, and  the  towns  of  Galway  and  Athenry,  were  afterwards 
added,  and  the  number  of  popular  representatives  does  not  appear 
to  have  much  exceeded  uxty  during  the  later  middle  ages. 
In  the  House  of  Lords  the  temporal  peers  were  largely  out- 
numbered by  the  Inshops  and  mitred  al^ts.  In  the  parliament 
which  conferred  the  royal  title  on  Henry  VIII.  it  was  finally 
dedded  that  the  proctors  of  the  clergy  had  no  voice  or  votes. 
Elisabeth's  firat  parliament,  held  in  1559,  was  attended  by  76 
members  of  the  Lower  House,  which  increased  to  m  in  1585. 
In  1613  James  I.  by  a  wholesale  creation  of  new  boroughs, 
generally  of  the  last  insignificance,  increased  the  House  of 
Commons  to  132,  and  thus  secured  an  Anglican  majority  to 


carry  out  his  policy.  He  told  those  who  remonstrated  to  mind 
their  own  business.  "  What  is  it  to  you  if  I  had  created  40 
noblemen  and  400  boroughs  ?  The  more  the  merrier,  the 
fewer  the  better  cheer."  In  1639  the  House  of  Commons  had 
174  members,  a  number  which  was  further  increased  to  300 
at  the  Revolution,  and  so  it  remained  until  the  Union. 

Steeped  in  absolutist  ideas,  James  was  not  Ukely  to  tolerate 
religious  dissent.  He  thought  he  could  "  mak  what  liked 
him  law  and  gospel."  A  proclamation  for  banishing 
Romish   priests  issued  in    1605,   and    was   followed 

by  an  active  and  general  persecution,  which  w  

far  from  succeeding  that  they  oonUnued  to  flock 
in  from  abroad,  the  lord-d^uty  Arthur  Chichester  admitting 
that  every  house  and  hamlet  was  to  them  a  sanctuary.  The 
most  severe  English  statutes  against  the  Roman  Catholic  laity 
had  never  been  re-enacted  in  Ireland,  and,  in  the  absence  ti 
law,  illegal  means  were  taken  to  enforce  uniformity.  Privy 
seals  addressed  to  men  of  wealth  and  position  commanded  their 
attendance  at  church  before  the  deputy  or  the  provincia]  president, 
on  pain  of  unlimited  fine  and  imprisonment  by  the  Irish  Star 
Chamber.  The  Roman  Catholic  gentry  and  lawyers,  head**! 
by  Sir  Patrick  Bamewall,  succeeded  in  proving  the  fii^prant 
illegality  of  these  mandates,  and  the  government  had  to  yield. 
On  the  whole  Protestantism  made  little  progress,  though  the 
number  of  Protestant  settlers  increased.  As  late  as  T6ai,  when 
Sir  Henry  Gary,  Viscount  Falkland,  was  installed  as  deputy, 
the  illustrious  James  Ussher,  then  bishop  of  Meath,  preached 
from  the  text  "  he  beareth  not  the  sword  in  vain,"  and  descanted 
on  the  over-indulgence  shown  to  recusants.  The  primate, 
Christopher  Hampton,  in  a  letter  which  is  a  model  of  Christian 
eloquence,  mildly  rebuked  his  eminent  suffragan. 

The  uecesdties  of  Charles  I.  induced  his  ministers  to  propose 
that  a  great  part  of  Connaught  should  be  declared  forfdted, 
owing  to  mere  technical  flaws  in  title,  and  planted  like  ^^^^^^^  /^ 
Ulster.  Such  was  the  general  outcry  that  the  scheme  ^,^25. 
had  to  be  given  up;  and,  on  receiving  a  large  U49). 
grant  from  the  Irish  parliament,  the  king  promised 
certain  graces,  of  which  the  chief  were  security  for  titles,  free 
trade,  and  the  substitution  of  an  oath  of  allegiance  for  that  of 
supremacy.  Having  got  the  money,  Charles  as  usual  broke 
his  word;  and  in  163s  the  lord-d^uty  Strafford  .g^^,^ 
began  a  general  system  of  extortion.  The  Connaught  1,^^00  ot 
and  Munster  landowners  were  shamdessly  forced  to  strmttM*. 
pay  large  fines  for  the  confirmation  of  even  recent 
titles.  The  money  obtained  by  oppressing  the  Irish  nation  was 
employed  to  create  an  army  for  the  oppression  of  the  Sootti^ 
and  English  nations.  The  Roman  Cathohcs  were  neither  awed 
nor  conciliated.  Twdve  bishops,  headed  by  the  primate  Ussher, 
solemnly  protested  that  "  to  tolerate  popery  is  a  grievous  un." 
The  Ulster  Presbyterians  were  rigorously  treated.  Of  the 
prelates  employed  by  Strafford  in  this  persecution  the  ablest 
was  John  Bramhall  (1594-1663)  of  Deny,  who  not  only  op- 
pressed the  ministers  but  insulted  them  by  coarse  language. 
The  "  black  oath,"  which  bound  those  who  took  it  never  to 
oppose  Charles  in  anything,  was  enforced  on  all  ministers,  and 
those  who  refused  it  were  driven  from  tfaedr  manses  and  often 
stripped  of  their  goods. 

StraSord  was  recalled  to  expiate  his  career  on  the  scaffold; 
the  army  was  disbanded;  and  the  helm  of  the  state  remained 
in  the  hands  of  a  land-jobber  and  of  a  superaimuated  aa^iaaa 
soldier.  Disbanded  troops  are  the  ready  weapons  ^lui, 
of  conspiracy,  and  the  opportunity  was  not  lost.  The 
Roman  Catholic  insurgents  of  1641  just  failed  to  seize  Dublin, 
but  quickly  became  masters  of  nearly  the  whole  country.  Hiat 
there  was  no  definite  design  of  massacring  the  Protestants  is 
likely,  but  it  was  intended  to  drive  them  out  of  the  country. 
Great  numbers  were  killed,  often  in  cold  blood  and  with  drcum- 
stances  of  great  barbarity.  The  English  under  Sir  Charles 
Coote  and  others  retaliated.  In  164a  a  Scottish  army  under 
General  Robert  Monro  landed  in  Ulster,  and  formed  a  rallying 
point  for  the  colonists.  Londonderry,  EnnbklUen,  Coleraine, 
Carrickfergus  and  some  other  {daces  defied  Sit  Phelim  O'Neill's 
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tumultuaiy  host.  Trained  in  foreign  wars,  Owen  Roe  O'Neill 
gradually  formed  a  powerful  army  among  the  tJIster  Irish, 
and  showed  many  of  the  qualities  of  a  skilful  general.  But 
like  other  O'Neills,  he  did  Uttle  out  of  Ulster,  and  bis  great 
victory  over  Monro  at  Benburb  on  the  Blackwater  (June  s,  1646) 
had  no  lasting  results.  The  TTngHih  of  the  Pale  were  forced  into 
rebellion,  but  could  never  get  on  with  the  native  Irish,  who 
hated  them  only  less  than  the  new  colonists.  Ormonde  through- 
out maintuned  the  positioii  of  a  loyal  subject,  and,  as  the  king's 
representative,  played  a  great  but  hopeless  part.  The  Celts 
cared  nothing  for  the  king  except  as  a  weapon  against  the 
Protestants;  the  old  Anglo-Irish  Cathohcs  cared  much,  but 
the  nearer  Charles  approached  them  the  more  completely  he 
alienated  the  Protestants.  In  1645  Rinucdni  reached  Ireland 
as  papal  l^ate.  He  could  never  co-operate  mth  the  Roman 
CathoUc  confederacy  at  Kilkenny,  which  was  under  old  English 
influence,  and  by  throwing  in  his  lot  with  the  Celts  only  widened 
the  gulf  between  the  two  sections.  The  state  of  parties  at  this 
period  in  Irdand  has  been  graphically  described  by  Carlyle. 
"Thereare,"  he  says,  "Catholics  of  the  Pale,  demanding  freedom 
of  religion,  under  my  lord  this  and  my  Itwd  that.  Thoe  are 
Old-Irish  Catholics,  under  pope's  nuncios,  under  Abba  O'Teague 
of  the  excommunications,  and  Owen  Roe  O'NeJU,  demanding 
not  religious  freedom  only,  but  what  we  now  call '  repeal  of  the 
union,'  and  unable  to  agree  with  Cathohcs  of  the  English  Pale. 
Then  there  are  Ormonde  Royalists,  of  the  Episcopalian  and 
mixed  creeds,  strong  for  king  without  covenant;  Ulster  and 
other  Presbyterians  strong  for  king  and  covenant;  lastly, 
Michael  Jones  and  the  Commonwealth  of  England,  who  want 
neither  king  nor  covenant." 

In  ail  their  negotiations  with  (hmonde  and  Glamorgan, 
Henrietta  Matia  and  the  earl  of  Bristol,  the  pope  and  Rinucdni 
stood  out  for  an  arrangement  which  would  have  destroyed  the 
royal  supremacy  and  established  Romanism  in  Irdand,  leaving 
to  the  Angticans  bare  toleration,  and  to  the  Presbyterians  not 
even  that.  Charles  behaved  with  his  usual  weakness.  Ormonde 
was  forced  to  surrender  Dublin  to  the .  Parliameotariaiis  Guly 
1647),  tmd  the  inextricable  knot  aw^ted  Cromwell's  sword. 

Cromwell's  can^taign  (1649-1650)  showed  how  ea^y  a  good 
{^eral  with  an  e^deot  army  might  conquer  Ireland.  Resist- 
Gnaw^  ance  in  the  £M  was  soon  at  an  end;  the  starving- 
out  pt^cy  of  Caiew  and  MouBtjoy  was  employed 
figaihst  the  guenillas,  and  the  soldio^  were  fumiahed  with 
scythes  to  cut  down  the  green  com.  Bibles  were  also  regularly 
served  out  to  them.  OUv»'s  severe  conduct  at  Dro^eda 
and  dsewhereis  not  morally  defensible,  but  such  methods  were 
common  in  the  wars  of  the  period,  and  much  may  be  urged  in 
bis  favour.  Strict  disdpliM  was  mfuntalncd,  soldiers  being 
hanged  for  stealing  chickens;  faith  was  always  kept;  and 
short,  «baip  action  was  more  merciful  in  the  long  run  than  a 
milder  but  less  effective  policy.  Cromwell's  dvU  policy,  to  use 
Macaulay's  woirds,  was  "  able,  straightforward,  and  Cruel." 
He  thinned  the  disaffected  population  by  allomng  fordg:^ 
enlistment,  and  40,000  are  said  to  have  been  thus  got  rid  of. 
Already  Irish  Catholics  of  good  family  had  learned  to  offer  their 
swords  to  foreign  princes.  In  Spain,  France  and  the  Empire 
they  often  rose  to  the  distinction  which  they  were  denied  at  home. 
About  9000  p^wins  were  sent  to  tlie  West  Indies,  practically 
into  slavery.  Thus,  and  by  the  long  war,  the  population  was 
reduced  to  some  850,000,  of  whom  150,000  were  EogUsh'and 
Shots.'  Then  came  the  transplantation  beyond  the  Shannon. 
The  Irish  Catholic  gentry  were  removed  bodily  with  their  servants 
and  such  tenants  as  consoled  to  follow  them,  and  wiih  what 
remained  of  their  cattle.  They  suSered  dreadful  hardships. 
To  exdude  foreign  influences,  a  bdt  of  i  m.  was  reserved  to 
.soldiers  on  the  coast  frOm  Sligo  to  the  Shannon,  but  the  idea 
was  not  fully  carried  out.  The  derdict  property  in  the  other 
provinces  was  divided  between  adventurers  who.  had  advanced 
money  and  soldiss  who  had  fought  in  Ireland.  Many  of  the 
latter  sold  theiT  claims  to  officers  or  speculators,  who  were  thus 
enabled  to  fwm  estates.  The  majority  of  Irish  labouros  stayed 
to  wot^  under, thje  settlers,  and  the  country  gradual!)'  became 


peaceful  and  prosperous.  Some  fighting  Catholics  haunted 
woods  and  hills  under  the  name  of  tones,  afterwards  given 
in  derision  to  a  great  party,  and  were  hunted  down  with  as  little 
compunction  as  the  wolves  to  which  they  were  compared. 
Measures  of  great  severity  were  taken  against  Roman  Cathcdic 
priests;  but  it  is  said  that  Cromwell  had  great  numbets  in 
his  pay,  and  that  they  kept  him  well  informed.  All  classes 
of  Protestants  wore  tolerated,  and  Jeremy  Taylor  preached 
unmolested.  Commercial  equality  being  given  to  Ireland,  the 
woollen  trade  at  once  revived,  and  a  shipping  interest  sprang 
up.  A  legialatfve  union  was  also  effected,  and  Irish  members 
attended  at  Westminster. 

Chailes  II.  was  bound  in  honour  to  do  something  for  sucb 
Irish  Cathohcs  as  were  innocent  of  the  massacres  of  1641, 
and  the  claims  were  not  scrutinized  too  severely.  It 
was  found  impossible  to  displace  theCromweUIans,  but  (igge-  ' 
they  were  abom  of  about  one-third  of  their  lands.  itSS). 
When  the  Caroline  settlement  was  complete  it  was 
found  that  the  great  rebellion  had  resulted  in  reducing  the 
Catholic  share  of  the  fertile  parts  of  Ireland  from  two-thirds 
to  one-ttiird.  Ormonde,  whose  wife  had  been  allowed  by  Crom- 
well's  demency  to  make  him  some  remittances  from  the  wreck 
of  his  estate,  was  largdy  and  deservedly  rewarded.  A  revenue 
of  £30,000  wag  settled  on  the  king,  in  consideration  of  which 
Ireland  was  in  1663  cxduded  from  the  benefit  ot  the  Navigation 
Act,  and  her  nascent  shipping  interest  ruined.  In  1666  the 
importation  of  Irishcattleand  horses  into  England  wasforbidden, 
the  value  of  the  former  at  once  falling  Sve'fold,  ot  the  latter 
twenty-fold.  Dead  meat,  butt^  and  cheese  were  also  exduded, 
yet  peace  brought  a  certain  prosperity.  The  woollen  manu- 
facture grew  and  flourished,  and  Mocaulayis  probably  warranted 
in  saying  that  under  Charles  II.  Ireland  was  a  pleasanter  place 
of  readence  than  it  has  been  betore  or  since.  But  it  was  pleasant 
only  for  those  who  ccnformed  to  the  Btat«  religion.  Roman 
CathoUdsm  was  tolerated,  or  rather  connived  at;  but  its 
[wofessors  w-eresubfect  to  frequmt  ahitns,  and  to  great  severities 
during  the  ascendancy  of  Titus  Oates.  Bramh^  became 
primate,  and  hia  hand  waa  heavy  against  the  Ulster  Presbyteriaqs. 
Jeremy  Taylor  bc^an  a  persecution  which  stopped  the  .inS.\jk 
of  Scots  into  Irdand.  Deprived  of  the  means  of  teaching,  the 
Independents  and  other  sectaries  soon  ds^peared.  In  a 
militaiy  colony  women  were  scarce,  and  the.  "^  Ironsides  "  had 
married  natives.  Roman  Catholicism  hdd  its  <Ara.  The  Quakers 
became  numerods  during  this  reign,  And  their  peaceful  industry 
was  most  useftd.  They  venerate  as  thdr  founder  William 
Edmundson  (i627-t7ra),  a  WestmOTland  man  who  had  borne 
arms  for  the  Parliament,  aod  who  settled  hi  Antrim  in  1651. 

The  duke  of  Ormonde  was  liMd-tteutflnant  at  the  death  of 
Charles  II.  At-seventy-five  his  brain  wais  as  dear  as  ever, 
and  James  sa*  that  he  was  no  fit  tool  for  his  purpose.  ^^  ^^ 
"  See,  gentlemen,"  said  the  old  chief,  lifting  his  glass  i/fgg. 
at  a  military  didner^^iarty,  "  th^  say  at  court  I  am  WW>. 
old  and  doting. '  But  my  hand  is  steady,  nor  doth 
my  heart  fafl.  .  .  .  To  the  king's  health."  Calculating  on  hU 
loval  subservience,  James  appointed  his  brotheP-i&*law,  Lc*d 
cWendon,  to  succeed  Ormonde.  Monmouth's  enterprise  made 
no  stir,  but  gave  an  excuse  for  diaaiming  the  Protestant  militia. 
The  tories  at'  once  emerged  from  their  hidin^laces,  and 
Clarendon  fcnmd  Ireland  in  a  ferment.  It  was  now  the  turn 
of  the  Protestants  to  feel  persecution.  Rkbard  Talbot,  one  of 
the  few  survivots  ot  Dtogheda,  governed  the  king's  Irish  policy, 
while  the  lord-heutenant  was  kept  hi  the  dark.  Finally  Talbot, 
created  eari  of'  TyrcMind,  himself  recdnd  the  Bword  of  state. 
Protestant*  were  weeded  out  of  the  array,  Protestamt  officers 
in  particular  beirig  superseded  by  i<Ue  Cath<*ca  of  gtntle  blood, 
where  they  could'be  found,  and  in  any  case  by  Catholics:  Bigotry 
rather  than  religion  was  Tyrconnd's  ruling  passion,  and  he 
liUed  up  offices  with  Catholics  independently  of  character.  Sir 
Alexander  Fitton,  a  man  convicted  of  forgery,  became  chancellor. 
and  but  three  Protestant  judges  were  left  on  the  bebch.  The 
outlawries  growing  out  of  the  affairs  of  r64i  were  reversed  as 
quickly  as  possible.    Protestant  corporations  were  dissolved  by 
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"quo  munantOB";  but  James  was  atiU  ^"g*'**™'""  enou^ 
to  refuse  ui  Iiiab  parliament,  which  might  icpeal  Foyains's 
Act  aad  the  Act  of  SelUement. 

At  the  doK  of  1688  Jamee  was  a  fugitive  in  Fianoe.  By 
tliis  time  Londonderry  and  Enaiatillen  bad  dosed  their  gates, 
aod  the  final  struggle  had  begun.  In  March  1689  James  reached 
Ireland  mth  some  Fieocb  troops,  and  anmntoned  a  parliament 
which  repealed  the  Act  of  Settlement.  Tbe  estates  of  absentees 
were  vested  in  the  crown,  and,  as  tmly  two  months  law  was  ^ven, 
this  was  nearly  equivalent  to  con^scatlug  the  property  of  all 
Protestants.  Between  aoooand  3000  Protestants  were  attainted 
by  name,  and  moctover  the  act  was  not  published^  The  appalling 
lut  may  be  read  in  the  StaU  oftke  Pratettantt  by  William  King, 
orchbMtop  (tf  Dublin,  one  imE  many  divines  convened  by  the 
logic  of  events  to  believe  in  the  la wfulntss  of  leststance.  Interest- 
ing details  may  be  gleaned  from  Ednuodsonb  Diary.  Tbe 
dispossessed  Protestants  escaped  by  aca  or  flocked  Into  Ulster, 
wfaere  a  gaUazrt  stand  was  made.  Tbe  glories  of  Londonderry 
and  Kni)l«fcaiwt  will  live  as  long  as  th&  F.ngjj^  language.  Tbe 
Irish  cause  piodiiced  one  great  achievement— tbe  defence  of 
Limerick,  and  one  great  leader^Patrick  SarsficM.  The  Roman 
Catholic -Celts  sided  fay  Fiflnoe  Were  entirely  beaten,  the  Pro- 
teatant  cOloniBliB  aided  by  England  were  ^tirely  victorious 
anm^—  '*^  ^*  battle  of  tbe  Boyne,  on  the  lat  of  July  1690; 
If,  and  at  the  battle  of  Augbrim  on  the  lath  of  July 

1691.  Even  the  siefee  of  Limerick  showed  tbe  ino- 
concQable  divisions  which  had  nullified  tbe  efforts  of  164.1. 
Hn^  Bahlearg  CDoantU,  .laot  of  Irish  chiefs,  Mid  bis  services 
toWilliamfov.fsaciayeat'.  Btit  it  v«6  their  king  that  condemned 
the:  Irish  to  h^eleas  faitura.  Hecalled  tbem  conards,  whereas 
thecMtaxdicevBSiceadlybfsowivand  be  deserted  them  In  their 
atineat  need.  They  repaid  him.  with  tbe  o|9(«brtoiB  nickname 
of '''Shecma»tai-Cacagh,"  ot  dirty  James. 

. Irish. rhetoric  celnunonly  btyles  limeridk  "tl)e:dty  of  the 
triotated  toeaiby."  '  Tb»  snfdes  of ,  c^pimlBtioB  <Oct.  3,  rfigi) 
may  bB're^.  is:  Thomas' Lelanri's'HuMr)' oZ/rsbttJ  (177^ 
oClq.F.  P.  flawde*'sifMMrry4y:/^al<iiK<f  (1809);  fhim  the  first 
their  .inlcqitetatim  was  disptited;  Bopes  of,/ religious  liberty 
tMre  hdd'«ut,.but  .woe  aoE  iulfiUed.;  Lords  JUattices  Pocber 
and  Coningsby  promised  to  do  tbeir  utmost  to  obtain  a  parlia- 
BMDtwy  jatiEifiilti*ni  bnt-tba  Iiiab.pa^aaoent  would  not:  be 
tMisubdad.."  Tkait  wadatftaragiapbin  tbC'Srigiaal  draft  whioh 
would  have  pndeoled. the' pttqxttty  <rf.. tkia -gnat  m*i^ty.oi 
Rbiniii('C«tbabcs,  but  tti^was  kft  «ut.inithe.artldc»«auiAy 
sigtwL'uWdUaift.tlMngbt  'the  dmipBibn'tfcidattal,  biff  this  i« 
hardly  poaifaiei  At-«lielvents.benttified  tbeSmaty  iu  theaenat 
gntmto  favoArablelto  the.iGatbiriics,  while  btae. Irish  parlionient 
bdbet«d  UotheaditM.of  theidDctmont.  Fttthaps^nolrbreswli  of 
filith  wasiifatetidediibut'the-sofTowfuJ  fact  Tunaina  that  .the 
iitiiiiiir  liillliMiiil  iif  IielaQd.faas  tb«MilHaiaAce.t>f  nstiot'On 
a.brobti  pioBriat:iMoni.tb^-d,od9,aM.Irish-acM)i.waei for- 
feited, fWH4,tbougli,MiK'fttrt'retiiin«d.ta.C^tlfolic.o«Bers,.tbe 
Catb(dfeinteieBtintb|ejbuidtraS'fuitberdimiBisbed.  William  III. 
Was<  (be  ;mDBb:JibeEaB)>i  minded  sqw'i"  ibiS"  dftminiooa;- biu 
iihetneoQsrilJeaiitfilhis.poBitifMB,  such  is  the  awful 'ptoelty  of 
gneVnoB,  forced-lnm  fato  intoUmwrte' Against  bia.ifill,>altd  b^ 
pramisefl(  to  disnnu*ge  tbe>Irisb  ^tooUsn  timtct.:  Hia  mflnncr 
.of  disponng  at  tbe  Iriiir  forfaituceawas  ineicusabfei  -  Tbe  Is^ds 
'#teetesaaiedby'tiic£cgliafapadiamtnt,lessp«^i4PS'framasenM 
bf  jnatitei  tbtoixdm  a  d^stre  to  bunliliateithe  deliverer  of  En^and, 
-and  ware  resold  to  tbe  :bi|[bcat  bidder.  Neverthelkne  it  becanK 
thefashioB  tO'nclwd  ilameleBs  F-»^ii«ii  Seryices  at  tbe  npcnsc 
of  Ireland.'  Pcnsioos  and  sinedures  which  woidd  nOt  beat  the 
4i^t  ra  Kiaglsnd  were  charged,  on  tbe  Iivh  estaUi^onemt,  and 
dna  bitiioprics  wtac  .giVen  aiway  oa  the  same  priudpb.  The 
tremendens  uproar  raised  byiSwift  about  Woad'»  halfpence 
was  hevhtened  by  the<  fajct.tbat  Wood  shared  bis  prodSts 
iritb  tbeduchess  of.Kieb(bl,-lhe  nusttvsB  offGeocge  I. 

F^on>^  tbe  first  the  victorious  colonists  deteilmined  to  make 
another  i64i'iiiqw9Bible,  and  Ibe  English  government  failed  to 
moderate  tiirirsbvnity'  In  a^aS  Swift  declared  tbat  tbe  Papists 
were  politically  as  inconsiderable  as  the  women  and  children. 
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In  deq»ir  of  effecting  ansrthing  at  borne,  the  young  and  strong 
enlisted  in  iot^ga  armies,  and  the  almost  incredible  number  of 
450,000  are  said  to  have  emigrated  for  this  purpose  between 

i6gi  and  1745.  This  and  the  hatred  felt  towards  James  II. 
prevented  any  rising  in  1715  or  1745.  The  panic-stricken 
severity  of  minorities  is  {tfoverbial,  but  it  is  not  to  be  forgotten 
that  the  Irisb  Protestants  bad  been  turned  out  of  house  and 
home  twice  within  fifty  yean.  Tbe  restrictions  on  Irish  com- 
merce provoked  Locke's  friend  William  Molyaeux  (i65fr'i698) 
to  write  his  famous  plea  for  IcgislBtive  indqiendence  (i6g8). 
Much  of  tbe  learning  contained  in  it  now  seems  obsolete,  but  tbe 
quesdou  is  less  an  anUquaiian  one  than  he  supposed.  Later 
events  bave  shown  that  a  mother  cxiuntry  must  have  supreme 
authority,  or  must  relax  the  tie  with  seU-goveming  colonies 
merely  into  a  close  alliance.  In  tbe  case  of  Ireland  the  latter 
plan  has  always  been  impossible.  In  1703  the  Irisb  parliament 
begged  for  a  l^slatJve  union,  but  as  that  would  have  involved 
at  least  partial  free  trade  tbe  English  monopolists  prevented 
it.  By  Poyntng's  law  (see  above)  England  bad  control  of  all 
Irish  I^islatioQ,  and  was  therefore  an  accomplice  in  tbe  penal 
laws.  These  provided  that  no  Papist  might  teach 
a  school  or  any  child  but  bis  own,  or  send  children  j,,^ 
abroad,  the  burden  of  proof  Lying  on  the  accused,  and 
tbe  dedsiOD  being  left  to  magistratsa  without  a  jury.  Mixed 
marriages  were  forbidden  between  persons  of  property,  and 
the  children  migla  be  fordbly  brought  up  Protestants.  A 
Catholic  could  not  be  a  guardian,  and  all  wards  in  chancery 
were  brought  ap  Protestants.  The  Protestant  eldest  son  of 
a  Catholic  landed  proprietor  might  make  bis  father  tenant  for 
life  and  secure  bis  own  inheritance.  Among  Catholic  children 
land  went  in.  oompulstuy  gavelkind.  Catholics  could  not.  take 
longer  leasee  than  tbiry-one  yean  at  two-thirds  of  a  radi 
rent;  they  w<i«  even  required  to  conform  within  six  months 
of  an  inheritance  wxruing',  on  pau  of  beuDg  ousted  by  the  next 
Protestant  heir.  '  Priests  from  abroad  w^re  banished,  uid  their 
return  declared  treasoiL.  AH  priests  were,  required  tg  register 
aod  to  remain  in  thdr  own  parities,  and  jnfon&eis  were  to  be 
rewarded  at  tbe  ^expense  of  tbeQatbdic  inhabitants.  'No 
Cubelic  was  allowed  arms,,  two  justices  bemg  engiower^d'  i^ 
sotrchi  and  if  be  bad  a  good  bone  any  Proliestaiit  ought  claim 
It  on  tendering  £5. 

;  -These  laws  ware  of  aoursBBystenuitkftUy  evaded;  Tbepr<4)a:^ 
o£  Roman.  Catbnlio  was  of  ten :  preserved  tbrougb  Protestant 
trusteeSfikfid  it:is:  undentood  that  faith  .was  generally  kept. 
Yet  tbe'abtritite  If  alow  wa«8t«re,  and  by  the  end  of  the  centuiy 
tbepwf<trtidn  of  land  bdongtng  to  Roma«CatboIics,was  probaUy 
Bot  iBote  than  ooe-tti^  of  tbe' whole.'  We  can.seeoowithat 
U  the  remaining  KtimaD  C^thelic  bndionls  ha4  been  eocguraged 
tbey'FotUd  have  done  nHieb  ,to  rOXMictle  the.  masses  to  the 
sebtltttkent.  Individuals  are  seldom  as  bad  as  coiporatfons, 
and'tlFeVcty  men  whamadeitibe  (aws  against  priestsi  practically 
shipUed  tbem.  Tbo  penal  laVrs  put  a  |»»u«m'«a  taypoaisy, 
aadioany  doaitiniMd^uily  to  prcBervet^ejr  property  <»  to  eaat^c 
them  tn  bake  office.  ProadytiKing  schools,  tbougb^StfpPrMted  by 
public  gMn^,  entirely  fbikd. 

.  Tlu  MStraixU"  placed  by  Englisb  .Gwnmerdallealousy  on 
bash  trade  deatroyod  manufacturing  indUst^  in  tbe  aauib 
aad  West  Oe«tbesection£co»iMiM»ab0Ve).  .DriyieB' 
by  tb«  Car^is£  legids(tioD!againStcatUeinlo1xeeding^^^ 
sfactpj  Irish  gria/aii  produced  tbe  best  wool  in  Europe.  rmumMM. 
Fortiiddento  edqMrt  it,  or  to  woikl  it  up-profitaUy'  1 
at  bjomcv'tbey'todcito.  snuggling^  fM^bidLtlM  indented  coast 
gave  gnat  JacfUties.  The  enormous  profits  oi  the  cantrabftad 
trade  with  France  caaMcd  Iceland  to  purchase  EnffUsfa  goods 
lo  an  extcat  greater  than  ber  wbgie  lawful  traffic.  Tbe  mgijid 
effect  was  dhaatioua.  Tbe  rdigious  penal  code  it  was  thought 
meritorious  to  evade;  tbe  comnau^iaJ  penal  code  was  ostvqcta- 
txnfely  defied}. umI  both  tended  to  make  Ireland  the. least 
lawHibiding  country  in  Eur<^.  The  account  of  tbe  smugglers 
is  the  most  iateresring  and  periiaps  tbe  most  valuable  part  of 
J.  A.  Proude's  work  in  Ireland,  and  should  be  compared  with 
the  Irish  and  Scottish  cbaptcis  of  Locky 'a  Hufmi. 
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When  WUIiam  HI.  promised  to  depress  the  Irish  woollen 
trade,  tie  promised  to  do  all  he  could  for  Irish  linen.  England 
dM  not  fulfil  the  second  promise;  stiU  the  Ulster 
*J^*^  weavers  were  not  crushed,  and  their  industry  flourished. 
ptma.  Some  Huguenot  refugees,  headed  by  Louis  Crommelin 
(1652-1737),  were  established  by  William  III.  at 
Lisbum,  and  founded  the  manufacturing  prosperity  of  Ulster. 
Other  Huguenots  attempted  other  industries,  but  commercial 
restraints  brought  them  to  nought.  The  peculiar  character 
of  the  flax  busineas  has  prevented  it  from  crossing  the  mountains 
which  bound  the  northern  province.  Wool  was  the  natural 
staple  of  the  south. 

The  Scottish  Presbyterians  who  defended  Londonderry 
were  treated  tittle  better  than  the  Irish  Catholics  who  besieged 
it — the  sacramental  test  of  1704  being  the  work 
■•■ten.  °^  ^^  English  council  rather  than  of  the  Irish  parlia- 
ment. In  1715  the  Irish  House  of  Commons  resolved 
that  any  one  who  should  prosecute  a  Presbyt^an  for  accepting 
a  commission  in  the  army  without  taking  the  test  was  an  enemy 
to  the  kii^  and  to  the  Protestant  interest.  Acts  of  indemnity 
were  regularly  passed  throughout  the  reign  of  George  II.,  and 
until  1780,  when  the  Test  Act  was  repealed.  A  bare  toleration 
had  been  granted  in  1720.  Various  abuses,  espedaJly  forced 
labour  on  roads  which  were  often  private  jobs,  caused  the 
Oakboy  Insurrection  in  1764.  Eight  years  later  the  Steelboys 
rose  against  the  exactions  of  absentee  landlords,  who  often 
turned  out  Protestant  yeomen  to  get  a  higher  rent  from  Roman 
Catholic  cottiers.  The  dispossessed  men  carried  to  America 
an  undying  hatred  of  England  which  had  much  to  say  to  the 
American  revolutifm,  and  that  again  reacted  on  Irdand.  Law- 
less Protestant  associations,  called  Peep  o'  Day  Boys,  terrorized 
the  north  and  were  the  progenitors  of  the  Orangemen  (1789). 
Out  of  the  rival  "  defenders  "  Ribbonism  in  part  sprung,  and 
the  United  Irishmen  drew  from  both  gourcea  (rypi). 

The  Ulster  peasants  were  never  as  badly  off  as  those  of  the 
south  aikd  west.  Writers  the  most  unlike  each  other — Swift 
and  Hugh  Boulter,  George  Berkeley  and  George 
''?^*'  Stone.  Arthur  Young  and  Dr  Thomas  Campbell— 
1^u!,atiy.  all  tell  the  same  tale.  Towards  the  end  of  the  17th 
centnry  Raleigh's  fatal  gift  had  abeady  become  the 
food  of  the  people.  When  Sir  Stephen  Rice  (i637-r7rs)>  chief 
buon  of  the  Irish  exchequer,  wrat  to  London  in  i6S£  to  urge 
the  Catholic  claims  on  James  II.,  the  hostile  populace  escorted 
him  in  mock  state  with  potatoes  stuck  on  poles.  Had  manu- 
factures been  given  fair  play  in  Ireland,  population  might  have 
preserved  some  relati(xi  to  capital.  As  it  was,  land  became 
almost  the  only  property,  and  the  necessity  of  produciiig  wo<ri 
for  smuggling  kept  the  country  in  grass.  The  poor  squatted 
where  they  could,  receiving  starvation  wages,  and  paying 
exorbitant  rents  for  their  cabins,  partly  with  tiidr  own  li^ur. 
Unable  to  rise,  the  wretched  people  multiplied  on  their  potato 
plots  with  perfect  recklessness.  During  the  famine  which  began 
in  the  winter  of  1739  one-fifth  of  the  population  is  supposed 
to  have  perished;  yet  it  is  hardly  noticed  in  literature,  and  seems 
not  to  have  touched  the  conscience  of  that  English  puUic  which 
in  1755  subscribed  £100,000  for  the  sufferers  by  the  Lisbon 
earthquake.  As  might  be  expected  where  men  were  allowed 
to  smuggle  and  forbidden  to  wotfc,  redress  was  sought  in  illegal 
combinations  and  secret  societies.  The  dreaded  name  of  White- 
boy  waa  first  heard  irt  1761;  and  agrarian  crime  has  never  »nce 
been  long  absent.  Since  the  Union  we  have  had  the  Threshers, 
the  Terry  Alts,  the  Molly  Maguires,  the  Rockites,  and  many  others. 
Poverty  has  been  the  real  cause  of  all  these  disturbances,  which 
were  often  aggravated  by  the  existence  of  factions  profoundly 
indicative  of  barbarism.  Communism,  cupidity,  scoundrelism  of 
all  kmds  have  contributed  to  every  disturbance.  Tlie  tendency 
shown  to  screen  the  worst  criminals  is  sometimes  the  resultof 
sympathy,  but  more  often  of  fear.  The  cruelties  which  have 
generally  accompanied  Whiteboybm  is  commMi  to  servile 
insurrections  all  over  the  world.  No  wonder  if  Irish  landlords 
were  fonrffirly  tyrannical,  for  they  were  in  the  position  of  slave- 
owners.   The  steady  application  of  modem  principles,  by  exteitd- 
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ing  legal  protection  to  all,  has  ^tered  the  slavish  character  of 
the  (HJprcssed  Irish.  The  cruelty  has  not  quite  died  out,  but 
it  is  much  rarer  than  formerly;  and,  generally  speaking,  the 
worst  agrarianism  has  of  late  years  been  seen  in  the  districts 
which  retain  most  of  the  old  features. 

The  medieval  colony  in  Ireland  was  profoundly  modified 
by  the  pressure  of  the  surrounding  tribes.  While  partially 
adopting  thedr  laws  and  customs,  the  descendants  of  the  corn 
quert^rs  often  spoke  the  langn^e  of  the  natives,  and  in  so  doing 
neariy  lost  their  own.  The  Beak  of  Howth  and  many  documents 
composed  in  the  Pale  during  the  r6th  century  show  this  dearly. 
Those  who  settled  in  Ireland  after  1641  were  in  a  very  diff^ent 
mood.  They  hated,  feared  and  despised  the  Irish,  and  took 
pride  in  preserving  their  pure  En^ish  speech.  Molyneuz  and 
Petty,  who  founded  the  Royal  Society  of  DubUn  in  r683,  were 
equally  Engli^men,  though  the  former  was  bom  in  Irdand. 
Swift  and  Berkeley  did  not  consider  themselves  Irishmen  at  alL 
Burke  and  Goldsmith,  coming  later,  though  they  might  not 
call  themselves  En^ishmen,  were  not  less  free  from  provincialism. 
It  would  be  hard  to  name  other  four  men  who,  within  the  same 
period,  used  Shakespeare's  language  with  equal  grace  and  forces 
They  were  all  educatedat  Trinity  College,  DubUn.  TheShwidans 
were  men  of  Irish  race,  but  with  the  rdigion  they  adopted  the 
literary  tone  of  the  daminant  caste,  which  was  small  and  ex- 
elusive,  with  the  virtues  and  the  vices  of  an  aristocracy- 
Systematic  iofiingement  of  En^ish  copyr^t  was  discreditable 
in  itself,  hut  sure  evidence  of  an  appetite  for  reading.  "  The 
bookseller's  property,"  says  Gibbon  of  his  first  volume,  "  was 
twice  invaded  by  the  pirates  of  Dublin,"  The  oratory  of  the 
day  was  of  a  high  order,  and  incursions  into  the  mde  field  of 
pamphlet  literature  often  repay  the  student.  Handd  waa 
E^predated  in  DubUn  at  a  time  when  it  waa  still  the  fadnoD 
to  decry  him  in  London.  The  put^  buildings  of  the  Irish  capital 
have  great  architectural  merit,  and  private  bouses  still  pncsetve 
much  evidence  <A  a  refined  taste.  Angdica  Eaufiiaann  worked 
long  in  Ireland;  James  Barry  and  Sir  Martin  Archer  Sbee 
were  of  Irish  b^th;  and  on  the  vlu^  oanaidtring  the 
small  number  of  educated  inhabitants,  it  must  be  admitted 
that  the  Ireland  (rf  Flood  and  Grattan  was  inteUectudy 
ftftile. 

The  volimteers  (see  Flood,  Henkt)  estoRed  partial  free 
trade  (1779),  but  maaufactur^  tcaditioos  had  pernhod,  and 
conomon  experience  shows  how  hard  these  are  to  recDW. 
The  dranand  for  union  was  succeeded  by  a  ciainng  JJJ'JS*. 
for  lndq>endence.  Poyning's  law  was  repealed,  and  jnfrTr 
in  1782,  in  Grattan's  opinion,  Ireland  was  at  last  a 
nation.  The  ^-nmiing  ptriod  of  eighteen  years  is  the  best  kiumn 
in  Irish  history.  The  quarrej  and  'reconciliation  of  Flood  and 
Grattan  (9.0.),  the  kindly  patriotism  of  Lord  Chariemoat,  the 
elocpience,  the  devotion,  the  corruption,  are  bovsdiold  words. 
(Details  will  be  found  In  the  biographical  articics  on  these  and 
other  men  of  the  period.)  In  the  tmiti»»i|»iit  of'  1784,  out  oC 
300  members  83  fc»xaed  the  r^utar  oppositim,  of  whom  30 
were  the  nominees  of  Whig  potentates  and  52  were  really  elected. 
The  majority  contained  29  members  considered  indq>aident, 
44  wito  expected  to  be  bou^t,  44  [icemen,  12  sitting  for 
regular  govemmmt  boroughs,  and  12  iriio  were  suiqxned  to 
support  the  govenmient  on  public  grounds.  Tba  remaining 
seats  were  proprietary,  and  were  let  to  government  for  valuable 
consideration.  The  House  of  Lords,  composed  largely  of  borougb 
mongers  and  controUed  by  political  bishops,  was  even  ksa 
independent.  Only  Protestant  freehtdders  had  votes,  which 
encouraged  leases  for  lives,  about  the  worst  kind  of  toiure, 
and  the  object  of  each  proprietor  was  to  control  as  many  votes 
as  possible.  The  necessity  of  finding  Protatants  checked  sub- 
division for  atime,  but  in  1793  the  Roman  Catholics  received 
the  franchise,  and  it  became  usual  to  make  leases  in  common, 
so  that  each  lessee  should  have  a  freehold  interest  of  408.  The 
landlord  indeed  had  little  choice,  for  his  imp«tance  depwded 
on  the  poll-book.  Salaries,  sinecurra,  even  commissions  in  the 
army  were  reserved  for  those  who  contributed  to  the  return  of 
some  local  magnate. 
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But  no  political  cause  swelled  the  populstkKi  m  much  as  | 
the  potato.  Introduced  by  Raleigh  in  1610,  the  cultivatioa 
of  tbia  impottant  tuber  developed  with  extraordinary 
2J2^^'  rapidity.  The  Elizabethan  warS' were  aost  injurious 
1^  jiciu.  :to  industry,  for  mea  will  not  sow  unless  they  hops  t,o 
reap,  and  the  very  essence  of  nulitao'  policy  bad  been 
to  dcpiive  a  recalcitrant  people  of  the  mcsns  of  living.  The 
Mantuan  peasant.  waa^ev«d  at  the  notion  of  his  harvest  bdng 
gathered  by  barbarian  soldiers,  and  the  Iriabman  could  not 
be  better  pleaded  to  aee  his  destroyed.  There  was  no  security 
for  any  one,  and  every  one  was  tempted  to  live  ixqay  bapd 
to  mouth.  .  The  decade  of  anai^hy  whkh  followed  1641  stimu- 
lated this  tendency  feajinUy.  lite  labour  of  one  man  could 
plant  potatoes  enough  to  feed  forty,  and  they  could  neitbei 
be  destroyed  nor  carried  away  easily.  When  P^ty  wrote, 
early  in  Charles  II.'s  leign,  this  demoraliziag  esculent  was 
ah%ady  the  national  food.  Potatoea  cannot  be  kept  very  long, 
but  there  was  no  attempt  to  keep  them  at  all;  they  weie  left 
in  the  ground,  and  dug  as  reqtured.  A  frost  wbicb  penetrated 
deep  caused  the  famine  of  1739.  Even  with  the  modem  sjrstem 
<rf  storing  in  pits  the  potato  does  not  last  through  the  summer, 
and  the  "  meal  months  "—June,  July  and  Aug^t — always 
tvouglit  great  hardship.  The  danger  increased  as  the  growing 
population  pressed  ever  harder  upon  the  available  land.  Between 
1831  and  1S43  there  were  six  seasons  of  dearth,  apjHDaching 
in.  some  places  to  funine. 

The  population  increased  from  3345,933  in  178s  to  5^56.594 
ia  1S03.  They  married  and  were  given  in  marriage.  Wise 
men  foresaw  -  the  deluge,  but  people  who  werf)  already .  half- 
Uarved  every  summer  did  not  think  their  case  could  well  be 
worse.  In  1845  tbe  population  bad  swelled  to  .8,395,061,  the 
gntater  part  o£:«hom  dqtcnded  on  the  potato  only..  There 
was  no  9iargin,  and  when  the  "  ptscarious  ezotjc  "  failed  an 
awful  famine  was  the  reauU. 

Great  public  and  private  efiorts  were  made  to.  meet  the  case, 
and  relief  i^rlfs  wen  undertaken,  on  which,  ifi  March  riS47, 
734,o9Q  peisoas,  representing,  a  family  aggregate  of  not  Jess 
than  3,QOD,oao,  were  employed.  It  was  found  that  labour  and 
exposure  were  not  good  for  h^-starved  men.  The  jobbiikg  was 
frigbtEul,  and  is  probably  inseparable  from  wludesale  operations 
of  this  kind.  The  palUy  of  the  govemmant  was  accordingly 
changed,  and  the  task  of  feeding  a  whole  people  was  undertaken. 
More  tlian  ifioofioo  rations,  generally  cooked,  were  at  one  time 
distributed,  but  no  exerticus  could  altogether  avert  deatli 
in  a  couatry  where  (he  usual  machinery  for  carrying,  distributing 
and  prepariag  food  was  almost  entirely  wanting.  From  aoojoap 
to  3QO,poo  perished  of  starvation  or  of  fever  caused  by  iitsuffi- 
cient  food.  An  exodus  followed  whidi,  necessary  as  it  was, 
called  dreadful  hardship,  and  among  the  Roipan  Catholic 
Irish,  ip  Amerua  Fenian  ism  took  its  jise.  Oofi  good  result 
of  tbjQ.  Ea^uine  was  tl)oroughly  to  awak^  EnglishiQra  to  Xh^\T 
duty,  torrards  Ireland.  Sincx  then,  puraerstrings  have  been 
even  too  reactily  untied  at  the  call  ol  Irish  distress. 

Great  brutalities  disgraced  the  rebellion  of  1798,  but  the 
pe|(9le..,i>ad  suSsied  much  and,  bad  French  examples  before 
them.  The  re^  origiDator  of  the  movement  was 
Theobald  Wolfe  Tone  {q^),  whose  proffered  service* 
were  rejected  by  PUt,  and  who, founded  the  United 
Irishmen.  His.Pariuan  adventures  detailed  by  bimself  are  most 
iBteceBting/  and  his  tomt>  is  still  the  object  of  an  annual  pilgrim- 
age. ,  Tone.  wa&  a  Pnojtesiant,  but  be  liad  imfubed  sociaJiat  ideas, 
uid  hated  the  priesta  whose  influence  counteracted  his  own.  In 
Wexford,  where  the  insurrection  went  farthest,  the  ablest  le^deis 
wer«  priests,  tfu£  they  acted  against  the  policy  of  their  church. 

The  iaayitable  imion  followed  (lat  January  1801).  Front 
tJus  pwiod  the  history  of  Ireland  natufally  becomes  intermingled 
Vahtaot-  ^^^  English .  politics  (see  English  Historv),  and 
Q,^^ ,  mucti  of  the  detul  will  also  be  found  in  the  biogra[^^ 
Bttimlp  articles  an. prominent' Irishmen  and  other  poiitidans. 
J^_j  Pitt  had  some  time  before  (i78s),oSeredacoma)crcipl 
'  .  partnetiihip,  which -had  been  rejected  on  the  ground 
that  it  involved  the  ultimate  right  of  England  to  tax  Ireland. 
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He  waa .  not  less  liberally  inclined  in  religious  mattery,  but 
George  lU.  stood  in  the  way,  and  like  William  UI.  the  minister 
would  not  risk  his  imperial  designs-  Carried. in  great  measure 
by  means  as  corrupt  as  those  by  wtiic^  the  consUtiftion  of 
'82  h^  been  worked,  the  union  earned  no  gratjtude.  But  it 
was  a  political  necessity,  and  Gratton  never  gave  his  country- 
men worse  advice  than  when  he  urged  them  to  "keep  knocking 
at  the  union."  The  advice  has,  however,  been  token.  Robert 
Emmet's  insurrection  (1803}  was  the  first  emphatic  -^1^ 
protest.  Then  came  the  struggle  .for  emancq>ation.  n_,,^. 
It  was  proposed  to  couple  the  boon  with  a  veto  o;i  m*. 
the  ^pointment  of  Roman  Catholic  bisht^is.  It  was 
the  ghost  of  the  old  question  of  investitures.  The  remnant 
of  the  Roman  Catholic  aristocracy  would  have  granted  it; 
even  Pius  VII.  was  not  invincibly  opposed  to  it;  but  Daniel 
O'ConncU  took  the  lead  against  it.  Under  his  guidance  the 
Catholic  association  became  a  formidable  body.  At  last  the 
priests  gained  control  of  the  elections;  the  victor  of  Waterloo 
waa  obliged  to  confess  that  the  king's  government  could  no 
longer  be  carried  on,  'and  Catholic  emancipation  had  to  be 
granted  in  i8ig.  The  tithe  war  followed,  and  this  most  oppres- 
sive of  all  taxes  was  unfortunately  commuted  (i^jS)  only  in 
deference  to  clamour. and  violence.  The  repeal  agitation  was 
unsuccessful,  but  let  us  not  be  extreme  to  mark 
the  faults  of  O'Connell's  later  years.  He  doubtless 
believed  in  repeal  at  first;  probably .  he  ceased  to. 
believe  in  it,  but  he  was  already  deeply  committed,  and 
had  abandoned  a  lucrative  profession  for  politics.  With  some 
help  from  Father  Mathew  he  kept  the  monster  meetings 
in  order,  and  his  constant  denunciations .  ot  lawless  violence 
distinguish  ^''T"  irom  his  irnitators.  His  trial  took  place  in 
1844.  There  is., a  sympathetic  sketch  of  O'Connell's  career  i« 
Lecky'a  Lead^s  of  Pttblic  Opinion  in  Irdand  (1871);  Sir  Thomas 
Wyse's  Historical  Sketch  of  the  late  .  Catholic  Association 
(1S39)  gives  the  best.  aq;ount  of  the  religious  struggle, 
and  .much  may  be  learned  from  W-  J.  Fitzpatrick's  Life  of 
Bishop  Doyle  (18S0).  , 

The  national  system  of  edifcation  introduced  in  1833  was 
the  real  recantation  of  intolerant  opinions,  but  the  economic 
state  of  Ireland  was  feaifuL  The  famine,  emigration  and  the 
new  poor  law  nearly  got  rid  of  starvation,  but  the  people  never 
became  frankly  loyal,  feeling  that  they  owed  more  to  tli^r  own 
importunity  apd  to  their  own  misfortunes  than  to  the  wisdom 
of  their  rulers.  The  literary  efforts  of  young  Ireland  eventuated 
in  Boothei  rebellion!  (184S);  a  revolutionary  wave  could  not 
roll  over  ^urqie  without  touching  the  unlucky  island.  Afta 
the  failure  of  th^t  outbreak  there  was  peace  until  the  dose 
of  the  American  civil  war  Released  a  number  of  adventurers 
trained  to  the  use  of,anns  and  filled  with  hatred, to  England. 

Already  in  1858  the  discovery  of  the  Phoenix  conspiracy 
had  shown  that  the  polipy  of  John  Mitchd  (18x5-1875)  and 
his  assodatfs  was  not  iorgotten.  John  O'Mahony,  one  ot  the 
Qien  of  '48,  oi^anized  a  forrnidable  sepet  society  in  America, 
which  his  historical  studies  led  him  to  call  the  Fenian  brother- 
hood (see  F^^NiANs). 

The  Fenian  movement  disclosed. much  discontent,  and  was 
attended  by  criminal  outrage^  in  England.  The  disestablishment 
of  the  Irish  Church,  the  privileged  position  of  which  hod  king 
heen  condemned  by  public  opinion,  was  tl^n  decreed  (1869) 
and  the  land  question  was  next  taken  in  hand  (1870).  These 
refqrms  41*1  not,  however,  put  on  end  to  Irish,  agitation.  The 
Home  Kule  party  which  demanded  the  restoration  of  a 
separate  Irish  parliament,  showed  increajed  activity,  and 
the  general  election  of  1874  gave  it  a  strong,  representarion 
fA  ^eatpinster,  where  one  section  of  the  party  developed 
intfi  the  "  obstructionists "  (see  the  artides  on  Isaac  Bctt 
and  C.  S.  Paknell). 

Isaac  Butt,  who  died  in  May  r87g,  led  a  parliamentary  pati^ 
of  fifty;-^r,  but  the  Conservatives  ivere  strong  enough  to  out- 
vote theiu  and  the.  Liberals  tf^ther-  Hjs  procedure  was 
esf^tially  lawyer-like,  ior  he  res{>ected  the  House  of  .Conuncns 
and  dreaded  revohitionaty  viajenee.    t^  death  left  thef 
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dear  for  younger  and  bolder  men.  William  Shav  succeeded  him 
as  chairman  of  the  Irish  party  in  Pariiament;  but  aft«  the 
election  of  1880,  Pamell,  who  had  the  Land  League  at  his  back, 
ousted  him  by  23  votes  to  18. 

The  Land  Law  of  i860,  known  as  Deasy's  Act,  had  been 
based  on  tbe  principle  that  evei;  tenancy  rested  on  contract 
ThaLams  ^^'^  expressed  or  implied.  The  act  of  1870,  ad- 
t_fug„^       mitting  the  divergence  between  theory  and  practice, 

protected  the  tenants'  improvements  and  provided 
compensation  for  disturbance  within  certain  limits,  but  not 
where  the  ejectment  was  for  non-payment  of  rent.  In  good 
times  this  worked  well  enough,  but  foreign  competition  began 
to  tell,  and  1879  was  the  worst  of  several  bad  seasons.  A  succes- 
sion of  wet  summers  told  against  all  farmers,  and  in  mountainous 
districts  it  was  difficult  to  dry  the  turf  on  which  the  people 
depended  for  fuel.  A  famine  was  feared,  and  in  the  west  there 
was  much  real  distress.  Tlie  Land  League,  of  which  Michael 
Davitt  (q.v.)  was  the  founder,  originated  in  Mayo  in-August, 
and  at  a  meeting  in  Dublin  in  October  the  organization  was 
extended  to  all  Ireland,  with  Pamell  as  president.  The  country 
was  thickly  covered  with  branches  before  the  end  of  the  year, 
and  in  December  Pamell  went  to  America  to  collect  money. 
He  was  absent  jnst  three  months,  visiting  over  sixty  cities 
and  towns;  and  200,000  dollars  were  subscribed.  Pamell 
had  to  conciUate  the  Clan-na-Gael  and  the  Fenians  generaUy, 
both  in  Ireland  and  America,  while  abstaining  from  action 
which  would  make  his  parh'amentary  position  untenable.  He 
did  not  deny  that  he  would  Hke  an  armed  rebelHon,  but  acknow- 
ledged' that  it  was  an  impossibility.  Speaking  at  Cincinnati 
on  the  sjrd  of  February  1880,  he  declared  that  the  first  thing 
rtecesaxry  was  to  undermine  English  power  by  destroying  the 
Iri^  laiidlords.  Ireland  might  thus  become  indqiendent. 
*'  And  let  us  not  forget,"  he  added,  "  that  that  la  the  ultimate 
goal  at  which  all  we  Irishmen  aim.  None  of  us,  whether  we  be 
in  America  or  in  Irdand,  or  wherever  we  may  be,  will  be  satisfied 
until  we  have  destroyed  the'  last  link  which  keeps  Ireland  bound 
to  England."  At  Galway  in  October  of  the  same  year  he  said 
thAt  he  "  would  not  have  taken  oS'his'coat "  to  help  tlie  tenant 
fanbers  had  he  not  known  that  that  was  the  way  to  legisfative 
independence.  -  Fieitianlsm  and  agrarianism,  essentially  different 
as  they  are,  might  be  worked  to  the  Same  end! 

To  meet  tit  partial  failure  of  tie  potatoes  in  Connaught 
and  Donegal,  very  large  sums  were  Subscribed  and  administered 
by  two  committees,  one  Under  the  duchess 'of  Marlborotgh 
and  the  other  wnder  the  lord, mayor  of  Dublin.  ■  When  Lord 
Beifconsfield  appealed  to  the  countiy  in  March  1880,  hfc  reminded 
the  txitintry  in  a  letter  to  the  viceroy,  the  duke  bi  Marlborough, 
that  there  was  a  party  in  Irelatid  "attempting  to  sever  the 
constittrtional'fie'Which'unites  it  to  Great  BHt&ih  in' that  bond 
which  his  favoured  the  [wWer  arid  prosperity' of  boti,"'  and  tlat 
sutb  an  agitation  might  in  the -end  be  "  scarcely  lesSdJsastrous 
than  ptstilehee  atld  famiiie."  Sut  the  general  election  did 
not  turn  mainly  tipon  Irelahd,  aiid  the  result,  gave  Gladstone 
amijorityof  56  over'ConservativeS  and  Home  Rulers  combined, 
Eaii.Cowper  became  lord-lieutenant,  with  W.'E.  Forster  (j.W.) 
as  ■  chief  secretary,  and  Pamdl  rtrnained  chairman'  of'  his 
owij  Jiarty  in  parliament.  "J^he  Compensation  for  Disturbance 
BiB,  'even  wh^e  Ihe  ejectmerit'was,  for  non-payment  of  rent; 
pafeed  thtf  Hotise  of, Commons,  but  the  Lords  threw  it  out,  and 
this  has  often  been  represented  as  the  great  canse  of  future 
trouble.  Probably  it  madt  htfle  real  difference,  for  the  extreme 
party  in  It^tid  were  resolved  to  stop  at  nothing.  It  it  not 
e^  to  defend  the  principle  ttet  a  landlord  who  has  alriady 
lost  his  rent  should  also  have  to  pay  the  defaulter  before  getting 
a  new  tenant  or  deriving  a  profit  from  the  farm  by  working  "it 
■  ■  hin^tf.  Speaking  at  Ennis  oh  the  iptb  of  September, 
^MlBg,       Pat'ne"  t<Jd  the  people  to  punish  a  man  for  taking 

a  farm  from  which  anotiiCr  had'  been  evicted  "^by 
is<^ting  him  from  hfs  kind  as  if  he  wias  a  leper  of  old."  The 
advice  was  anoncc  taken  and  its  scope  largely  ertended.  For 
refusing  to  receive' rents  at  fibres  fix^by  the  tenants,  Captain 
Boycott  (183^1897),  Lord  Erne's  ag^nt  in  Mayo,  was  severely 
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"  boycotted,"  the  name  of  the  firet  victim  being  ^ven  to  the 
new  system.  His  servants  were  forced  to  leave  'him,  kis  crops 
were  left  unsaved,  even  the  post  and  telegraph  were  interfered 
with.  The  Ulster  Orangemen  resolved  to  get  in  the  crops, 
and  to  go  in  armed  force  sufficient  for  the  purpose.  The  gown* 
ment  allowed  50  of  them  to  go  under  the  protection  of  about 
900  soldieis.  The  coet  seemed  great,  but  the  work  waft  done 
and  the  law  vindicated.  In  Coik  William  Bence-J<nes  (i8ii- 
1883)  was  attacked.  The  men  in  the  service  of  the  steam-packet 
companies  refused  to  put  his  cattle  on  board,  and  they  were 
eventually  smuggled  across  the  Channel  in  small  lots.  Several 
associations  were  formed  which  had  more  or  less  success  against 
the  League,  uid  at  last  a  direct  attack  was  made.  Pamdl  with 
four  other  members  <rf  parliament  and  the  chief  officers  ol 
the  Land  League  were  indicted  for  conspiracy  in  the'  Queen's 
Bench.  No  means  of  intimidating  the  jurors  was  neglected, 
and  in  the  thwi  state  of  public  feeling  a  verdict  was  hardly 
to  be- expected.  On  the  25thaf  January  1881  the  jury  disagreed, 
and  Pamell  became  stronger  than  ever. 

Then  followed  a  reign  of  terror  which  lasted  for  years.  No 
one  was  safe,  and  private  spite  worked  freely  iH  the  name  of 
freedom.  The  system  originated  by  Parnell's  Ennis  speech 
became  an  all-devouring  tyranny.  In  the  House  of  Commons, 
on  the  S4th  of  May  1881,  Gladstone  said  that  boycotting  required 
a  sanction  iik-e  every  other  creed,  and  that  the  sanction  which 
alone  made  it  effective  "is  the  murder  which  is  not  to  be 
denounced."  The  following  description  by  a  reaid^t  m  Munster 
was  pubHshed  ?□  The  Titnts  of  the  5th  of  Ncrv^nber  1885: 
"  Boycotting  means  that  a  peaceable  subject  of  the  queen 
is  denied  fAod  and  drink,  and  that  he  is  ruined  in  hSs  business; 
that  his  cattle  are  unsaleable  at  fairs;  that  the  smith'  will 
not  shoe  his  horse,  nor  the  carpenter  metid'his  cart;  thetoM 
friends  pass  him  by  on  the  other  Ride,'mtAntg  the-^n  of  the 
cross;  that  hb  children  are  booted  at  the  'village  school;  that 
he  sits  apart  like  an  outcast  in  his  usual  place  of  public  worship-. 
all  for  -doing  nothing  but  what  the  law  sfcys  he  tas  a  perfect 
right  to  do;  I  know  of  a  man  who  is  afraldto  vlsithisiown  sOnl 
A  trader  who  is  even  suspected-of  dealing  With  soch  a  victim 
of  tyranny  may  be  milled  by  the  mere  impntiitlon ;  his  customm 
shun  hinr  front  fear,  and^he  is  obliged  to^get  a  chatactei'  frMh 
some  notorious  leaguer.  Membership  of  th*  National  League 
is,  in  mdny  esses,  as  necessary  a  protection  as  ever  mm  A  ontifi- 
cate  <>f  civism  nnder' Robespierre.'  The  real  JSertMnS  ttre'few, 
but  the  masses  groan  and  stubrrtt."  ■  Medicine  was  refused 
by  a  shopkeeper  eVeh  for  the  sirfr  child  <rf  a  boycotted  person. 
A  defgytaian'  wU  threatened  for 'Visiting  a '  parishioner  ^/he 
Wis  under  the  ban  of  the  Leagne^  Sometfnlea'nii  OdV! couM  be 
ftnmd  to  dig  a  grave.  The  League  interfitwl' in  ^eve^  ifelation 
of  B*e,  aind thfe  mferefact-of  not  bekmgfhg  to'St'wiM  iltflis^VWely 
pimlalidd.  ''""Ite  peopk,"  says  the  report  of  th*  CSWptt  Gomi- 
Miirfon,  "  lire  more  afnttd  of  'boycotting,  wMch  -depends  for 
itS'suceesi'on  the  probability  of  wuttage;  fhMi'thiyaneof  the 
judgments  of  the  courts  of  jOstice:  This  unwHttta  IflV  to  abme 
districts  is' supreme,"  ,■  :    -     -'i.     "' 

Tbc  session  of  pariiaiheht  of  1 881  was  chfefljr  ooMe*  with 
Irdand.  "With  fataland  pbinful  pfecistbn,"  Oktl^qije  .V>V 
the  House' of  Commons  on  the  'aStb  of  JaiWaft,  f^^g 
"  the  steps  of  crrme  dogged  the  steps  of  th*  Land 
League,"  and  the  first  thing  was  to  restore  tHe  iapremacy  of 
the  law;  In  r«7t  there  'hid  been  an  agrarian  war  in  Westm«atb, 
and  an  act  had  been  passed  authoriring  the  arreSt'-of 'Mipectled 
persona  and  their  detenticm  withfluir  trial.  The  rtngteaders 
disappeared  and  the  county  became  quiet  Main:  It  was  now 
proposed  to  do  tlie  same  thing  fof  the  'Whole  oflrdand,  Ih*  power 
of  detention  to  continue  until  the  30th  of  S^ember'  li&i. 
Pamdl  cared  nothing  for  the  dignity  of  the  House  *t  COinmons, 
His  leading  idea  was  tbat  no  conceasten  coold  be  go):. from 
England  t^  fair  meiins,  arid  he  made  himself  ad  disagreeftble 
as  posjnble.  Parliamentary  forma  were  used  with  great  ahiceis 
to  obstruct  parliamentary  action.  ITie  "  Coercion' Bill  "  was 
introduced  oft  the  ?4th  of  January  1881.  Tbere  was  a  sitting 
of  21  hours  and  another  of  4 r  hours,'and  On  the  ind  of  Februan- 
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Uie  debate  was  doGured  by  the  Spealcei  on  hia  own  responsibility 
and  the  bill  lead  a  first  time.  The  Speaker'^  action  was  ap- 
proved by  the  House  generally,  but  aoimonioua  debates  were 
raised  by  Irish  members.  ParneU  and  35  of  his  colleagues  were 
su^>ended,  and  the  bill  became  law  on  the  aijid  of  Mojch,  but 
not  before  peat  and  permanent  changes  were  made  in  paxUa- 
mentary  procedure.  An  Arms  Bill,  which  ezdt«d  the  same  sort 
of  opposition,  was  also  passed  into  law. 

That  a  Land  Act  should  be  passed  was  a  focegtHie  ooodusion 
as  soon  as  the  result  of  the  gener^  election  was  known.  There 
were  many  drafts  and  [Jans  which  never  saw  the 
light,  bat  it  was  at  last  resolved  to  adopt  the  policy 
known  as  the  "Three  F's" — tree  sale,  fixityof  tenure 
and  fair  Fonts.  By  the  first  teoanU  at  will  were  empowered 
to  sen  thw  occupatiw  interests,  the  landlord  retaining  a  light 
of  pre-emption.  By  the  second  the  tenant  was'  secured  from 
eviction  except  for  non-paymant  of  rent.  By  the  third  the 
teaiant  was  given  the  li^t  to  have  a  "fair  rent"  fised  by 
a  newly  formed  Land  Commission  Court,  the  element  of  com- 
petition being  entirely  excluded.  There  were  several  exertions 
and  quaUfyiifg  clauses,  bjut  most  of  them  have  been  swept 
away  by  later  acts.  The  act  of  iSSicanacarcely  begaidtohave 
worked  well,  or  smoothly,  but  it  is  not  easy  to  see  hffm  any 
sort, of  settlement  could  bavftbeen  leacbed  without  accepting 
the  principle  of  having  the  rent  fixed  by  a  third  party.  Drastic 
as  the  bill  was,  Pamell  refused  to  be  a  party  U>  it,  and  on  the 
second  reading,  which  was  carried  by  353  to  T^(l,  he  walked 
o\(t  of  the  House  with  35  of  his  followers.  When  the  bill  became 
law  in.AvgUSt  he  a>iild  not  prevent  the  tenants  from  using 
it,  but  h«  did  what:  he  could  to  discourage  them  in  order  to 
please  bis  Amedcsn  paymasters,  who  repudiatied  ajl  pailia- 
mentaty  remedies.  In  September  a  convention  was  held  in 
Dublin,, and  Pamell  reported  ita  action  to  the  Americiui  Land 
League;  "Rqsolutic^  wei;«  adapted  for  natieoiajL  self^veim- 
jnent,  th^  unconditional,  liberation  of  the  land  for  thei  people, 
tenant  not  to  .use  the  rent-fixing,  clauses  of  the  Land  Act,  but 
iQllo,w,«jid  Land  League  line^,,  and  i^X  on  the.  old  methods  to 
reach  .justice-  The  executive  of  (he  League  is  empowered  to 
select  ,test  ;case^  in  order  that  tenants  iq  sarrouqding  diMriUs 
may  realize,  by  the  results  of  cases  dedded«  the  boUowness 
of  tlw.B«.V  Cfem-  0'B*ien,  L^e.qf  C..S..Pameii,  i.  306).  His 
organ.  United,  IrtUind  declared  that  the  new  courta  nutst  be 
cowed  into  ,^ving  satisfactory,  decisions.  The, League,  howev^, 
could  notiprt^yept  the  f^^m^S  from  i^mg  t^e£air-feqt  claiKes. 
It,  WAS  moE&  successful,  in  preyanting  free.jsak,  mainlainioy  the 
doctrine  that,  rent  or,  no  rent,  no  evictions  were  to  be  allowed. 
At  the  first  sitting  of  the  Laud  Commiuioa  in  Dublin  the  crier, 
perh^p^  by  acoidenl,  declared  ">th&  oottit-.of  tbe  Land  I^gue 
to  be  open."  SpeokiqgatXeeds  on  the  7th  of  0<;tober,  Gladstone 
said  "the  resources  of  dvilization  were  not.  exhaasted,", adding 
that  ?axne|l  "stood  between  the  living  and  the  dead,  n<4 
like  Aarop,  to  stay  the  plague,  but  to  spMad  the  plague."  -Two 
days  later  ParneU  called  the  prime  minister. a  "  masquKading 
knight-erran^"  ready  to  oppress  the  unarmed,  bat  submissive 
to  the  Bpe^sAS  soon  as , be  found  "  that  they  were  aUert»  shoot 
$tiaigb.t«r  than  bis  own  soldiers."  Four  days, after  this  ParneU 
was  aErested  under  the.poerqon  Act  and.lod^  io,  KjltpainhAW 
i  gaoL.  The. Lfjid  I^gue  having  xetorted.  by  wdeting 
'^'^'  ..the  tenants  to  pay.po,  rent,  it  was.dedaredUlqgalj 
"T>»a6-."  and  Euppie3sed  by  proclamation.  ParneU  s  sa^l.  to 
L  have  disaw>pved.  of  Llie ,  no-rent,  manifesto, , as  &ktf 
Mr  John-Kpillo^  who  was  in  KSiifi amham ,  -yith  hisa,  but  both 
of  th(m,aign«d  it  (16.  i.  319)..  At.I^v^rpool  on,  the  37tb  lOf 
Ottijber,  Gladstc^fi  desf cibed  ParneU  aDdhis.paiiy  as"  maicluog 
throijgh.  r^PU^  to  ithe>  di^tegration  aed  diuttembutnetit j  of 
the  etppire."  tn  iMi,  4.439  agrarian  outrages  were  reported; 
nothing  a).tracted  ippre  aUention  iniKngland  than,  thft'-tcnu^ 
mutilations  of  catttif,  wbickbaoame^v^y  Ere^ucht.  The  I^died' 
Land  League;  Sri^-.^Oi.CMry  on.  the*  w«rl4  of;  the  iifpprossod 
o^ganizfLtioB,  and,  tfeere  .was  even,  an.  attempt  at  a  Cbildstn's 
League.  S^x.had.ni*  ^ect  in  softening;  the  prevalent  •  style 
of  Dilatory,  ,b)U  tbe  goyisnimeitt.' taught  it. better  to  Bike .40 
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notice.  The  un[Hisonmeat  of  suspects  under  the  Cou'don 
Act  had  not  the  expected  result,  and  outrages  were  incessant, 
the  agitation  being  supported  by  constant  supplies  of  money 
from  America.  Gladstone 'resolved  on  a  complete  change  of 
poUcy.  It  was  jlecided  to  check  evictions  by  an  Arrears  Bill, 
and  the  three  imprisoned  members  of  parliament— Messrs 
FamdU,  SiUon  and  O'KeUy— were  released  on  the  and  of  May 
1882,  against  the  wishes  of  the  Irish  government.  This  was 
known  as  the  Kilmainham  Treaty.  Lord  Coirper  and  Forster 
at  once  resigned,  aitd  wne  socoeeded  by  Lord  Spencer  and 
Lord  Frederick  Cavendish,  who  est^ed  Didilin  on  the  6th  of 
May. 

That  same  evening  Lt»d  Frederick  luid  the  permanent  under- 
secretary Thomas  Henry  Burke. woe  murdered  in  the  Phoenix 
Park  in  broad  daylight.  The  weapons  were  amputating  - 
knives  imported  for  the  purpose.  The  assassins  drove  ^^"  ' 
rapidly  away;  no  one,  not  ev^i  those  who  saw  the  dmAm. 
deed  from  a  distance,  knew  what  had  been  done. 
A  Dublin  tradesman  named  Field,  who  had  be^i  a  juror  in  a 
muxder  trial,  was  attacked  by  the  same  gang  and  stabbed  in 
many  places.  He  escaped  wiib  life,  .though  with  Ottered 
health,  and  it  was  the  identification  of  the  man  who  drovb  his 
assailants'  car  th^  afterwards  led  to  the  discovery  of  the  whole 
cons{xracy.  The  due  was  obtained  by  a  privafe  Msmination 
of  suspected  persons  under  the  powei^  given  by  the  CrjnoMS 
Act.  To  obtain  convictions  the  eyidenoe  oi  an  infMQier  was 
wanted,  and  the  person  select  vras  James  Carrey,  a  roaembei 
of  the  Dut:^  CarporatioB  Aod  a  chief  contriver  of  thq  muiden. 
He  swpie  that  they  had  been  ordered  immediately  after  the 
appearance  of  an  article  in  the  iFnMPKw'f  jfownof  whicb  declaxed 
that  a  "dean  sweep. ".should  b&madti  of  Dublin  Castje  officials; 
The  evidence- disclosed ,  the  fectthat  several  abortive  attempts 
had  been  previously  made. to  muider.  F<H9ter,  Out,  of  tweot? 
persons,  subsequently  arraigned,  five  wcce  hanged,  and  others 
sentenced  to  long  terms  of  impdaimment.  Carey,  embufced 
for  Squth  Africa. in  the  iolluirang  July,  andwM  murdeteKl  on 
board  ^p  by  -  Patrick  O'DoniiieU,  .wbO'  was.  b^pught  <  t« 
England,  convicted,  wd  hanged  on.the  i^tb  ,«f  Peiccwbn 


'  Mr  <a£terwKrds  Sir)  G.  O.  Tieedyon  had  been '  af^winted 
chief  secretaiy  ia  XayiSSag  and  In  Ji^y  tJie  Grimes- Pr«vwnti<Ht 
Act  was  pa9^:fQi  three-swars  on  Unea  indicMedby;^^^  • 
Lo<d  Cowpfir,  ■  In  the  fir8ij.;ai(t  montha  of  th*  yow:  £«^i. 
3597  ognnitui  outrages  y^eiftiEeiK^^ted,  andiinthejlast  ,'  1  .. 
six  mcmths  831^.  They  feU  to  8344011883,  ahd  .101744  In  18^ 
The  Arreen  BjU  also  became  laffi.  iUooey  eBoi«b  «■»  advuneed 
out,<rf  tbesurpJuspfOpeityi^rf  tht  In^  Ohtttch  tofiay  jotteuiayU 
«£  holdinge;  under  £30i>one>)mfs  rent  uDoiiiftU  ameers. aoCnung 
befoK  .NovEanber  i88t>,r  gfvii«  them:^'  olean  receipt  (O'thAt 
date  on  ,ceoidition  ■'  of  theii ,  paying  <l]iotl»r  1  yeaj',.  themselves; 
iA  likeimnqy  maona  against'/thb  mea»ure<[thtf'.iBost,iintwrtaDt 
was  that ,  it.  woa  «  conceaaioti  to  agnriui  ^wloace.i  But  the 
same  could  be:  and  waa  wd^df  the  Land  Act:  of  3881.  Tkat 
had  been  passed,  and,  it  naa  pvobably  IimQBeible  to  mal^e  it 
workat  idl  araoothly  withoHt.ohtokhigi evictions . by  desting 
withiold  aireani,  .'HteJri^  <I4^ittfebaL-LeaguQ  wM|ihQWev«r, 
iounded  ip,  GctobiM  to.tj(k6lJjp.tbe,;woA  *3f  tbe.defuiitt  lAn4 
League.  andvtbe>  c&uMcyjCMnJBtied 'tb  be  distuibedu  iT^ 
law  wias  : paralysed,  for. Oof  juXy  an)H  be, .trusted  ^o  cenvifit 
even  oq  the  driest  evidgnMjai^the,NatiieQal>LeaguebrtlRdies 
agsiuMid 'judicial I fuottionKi'TMeh  .wer^  «p«d]j)  tn«d,iallr.over 
the  xauoiiyi  for  Oieoitt^mg  .tbCj^navolutidoa^:  decrees,:  and 
privUe.flfutet«^:. often'  ther;«awse.!of  their:; ibiciilg.  accoaed. 
"TeosotV'.itti  quotenhe,-CO*per,.iCQi«nis6ioa  again,  "who 
have'.9aid:eveathei]ttdioiaL  rents  ihwir&  beeb  atubmDBedttir&t'P^^' 
bflEoreifedf-constoUtd  tribniiad^r^iMl:  ^' itbey  failed  to  do  so, 
oitiOB^Apfiedriitgifailed  tto'.salisiFy>-thtMe  tribuna^j^  hlive:b«n 
&lcd>iartboycotted."  In  <Febniarj.  tf^  Mr  iTrevelybn  igUve 
an 'account:  I  of  his  atemudshq).' at<H«wlckv.<and>,.3a)d  ithftC..*!! 
jawwbiding' Irislnnen,  'w4wther>'Gonlehnatufei'3'''^[^^>«»^>''^0'^ 
<}n,icaifc  sJderwhile'.an  the  Other^wtre  those  who  "if^nnfid  and 
aeeutad  the ' Gatway  Tadd  Dutalib  mutdeisi  the. boycotting  apd 
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firing  into  houses,  the  mutilation  of  cattle  and  intimidation 
of  every  sort."    In  this  year  the  campaign  of  outrage  in  Ireland 

was  reinforced  by  one  of  dynamite  in  Great  Britain. 
Dyaamkt.  ^j^^  ^^^^  secretary,  Sir  W.  Harcourt,  brought  in  an 
Explosives  Bill  on  the  9th  of  April,  which  was  passed  through 
all  its  stages  in  one  day  and  received  the  royal  assent  on  the 
next.  The  dynamiters  were  for  the  most  part  Irish-Americans, 
who  for  obvious  reasons  generally  spared  Ireland,  but  one 
land-agent's  bouse  In  Kerry  was  shaken  to  its  foundations  in 
November  18S4.  At  Belfast  in  the  preceding  June  Lord  Spencer, 
who  afterwards  became  a  Home  Ruler,  had  aimounced  that 
the  secret  conspirators  would  "  not  terrify  the  English  nation." 
On  the  22nd  of  February  1883  Forster  made  his  great  attack 
on  Famell  in  the  House  of  Commons,  accusing  him  of  moral 
complicity  with  Irish  crime.  A  detailed  answer  was  never 
attempted,  and  public  attention  was  soon  drawn  to  the  trial 
of  the  "  Invindbles  "  who  contrived  the  Phoenix  Park  murders. 
On  the  nth  of  December  Famell  received  a  present  of  £37,000 
from  his  followers  in  Ireland.  The  tribute,  as  it  was  called, 
was  raised  in  sjnte  of  a  papal  prohibition.  As  a.  complement 
^^^^  to  the  Land  Act  and  Arrears  Act,  boards  of  guardians 
Artt^""'  "^^^  '•'"*  y^^  empowered  to  buUd  labourers'  cottages 

with  money  borrowed  on  the  security  of  the  rates 
and  repayable  out  of  them.  Half  an  acre  of  land  went  with  the 
cottage,  and  by  a  later  act  this  was  unwisely  extended  to  one 
acre.  That  the  labourers  had  been  badly  housed  was  evident, 
and  there  was  tittle  chance  of  improvement  by  private  capitalists, 
for  cottage  property  is  not  remunerative.  But  the  working 
of  the  Labourers  Acts  was  very  costly,  cottages  being  often 
assigned  to  people  who  were  not  agricultural  labourers  at  all. 
In  many  districts  the  building  was  quite  overdone,  and  the  rent 
obtainable  being  far  less  than  enough  to  recoup  the  guardians, 
the  system  operated  as  out-door  relief  for  the  able-bodied  and 
as  a  rate  in  aid  of  wages. 

The  Explosives  Act,  strong  as  it  was,  did  not  at  once  'effect 
its  object.  In  February  1884  there  was  a  plot  to  blow  up  four 
London  railway  stations  by  means  of  clockwork  infernal  machines 
containing  dynamite,  brought  from  America.  Three  Irish- 
Americans  were  convicted,  of  whom  one,  John  Daly,  who  was 
sentenced  to  penal  servitude  for  life,  lived  to  be  mayor  of  Limerick 
in  1899.  In  Jontiary  1885  Pamell  visited  Thurlea,  where  he 
gave  a  remarkaUe  proof  of  his  power  by  breaking  down  local 
opposition  to  his  candidate  for  Tipperary.  In  April  the  prince 
and  princess  of  Wales  visited  Ireland.  At  Dublin  they  were 
weQ  received,  and  at  Belfast  enthusiastically,  but  there  were 
hostUe  demonstrations  at  Mallow  and  Cork.  In  May  it  was 
intended  to  rmew  the  Crimes  Prevention  Act,  but  before  that 
Was  done  the  govemmeDt  was  beaten  on  a  financial  question 
by  364  to  353,  Pamell  and  jg  of  his  fdlowers  voting  with  the 
Conservatives.  Ilie  Crimes  Prevention  Act  exi»red  on  the 
rath  of  July,  and  the  want  of  it  was  at  once  felt.  The  number 
of  agrarian  outrages  reported  in  the  first  six  months  of  the  year 
was373;inthelast  six  months  they  rose  to  543,  and  the  number 
of  persons  boycotted  was  almost  trebled.  Lord  Sidisbury 
came  into  of&ce,  with  Lord  Cat^iarron  as  lord-Ueutenant  and 
Sir  W.  Hart  Dyke  as  chkf  secretary.  The  lord-iieutenant 
had  an  interview  with  Pamell,  of  which  very  conflicting  accounts 
were  given,  but  the  Irish  leader  issued  a  manifesto  advising 
his  friends  to  vote  against  the  Liberals  as  tqipressora  and 
coercionists,  who  promised  everything  and  did  nothing.-  The 
constitutional  liberal  party  in  Ireland  was  in  fact  annihilated 
by  the  extension  <rf  the  franchise  to  agricultural  .labourers  and 
very  small  farmers.     The  most  important  Irish  measure  of 

the  session  was  the  Ashbourne  Act,'by  which  £5,000,000 
AMaara*  ,^^^  allotted  on  the  security  of  the  land  for  the  creation 

of  an  occupying  proprietary.  Later  the  same  sum 
was  again  granted,  and  there  was  still  a  good  deal  usexpended 
when  the  larger  measure  of  1891  became  law.  In  December 
1885,  when  the  general  election  was  over,  an  anonymotis  scheme 
of  Home  Rule  ai^>eared  in  some  newsp^)ers,  and  in  spite  of 
disclaimers  it  was  at  once  believed  that  Gladstone  had  made 
up  his  mind  to  sunender.    In  October  1884,  only  fourteen 


monthsbefore,  be  had  told  political  friends  that  he  had  asneaking 
regard  fbi  PameU,  and  that  Home  Rule  might  be  a  matter  for 
serious  consideration  within  ten  years  {Sir  A.  West's  Rttelkc- 
tions,  1899,  ii.  3o6).  The  shortening  of  the  time  was  perhaps 
accounted  for  by  the  fact  that  the  new  House  of  Commons 
consisted  of  331  Liberals,  349  Conservatives,  86  Home  Rulers 
and  Independents,  Pamell  thus  holding  the  balance  of  parties. 
In  Ireland  there  had  been  66  elections  contested,  and  out 
of  451,000  voters  93,000  were  illiterates.  Such  were  the 
constituencies  to  whom  it  was  proposed  to  hand  Irdand 
over.  On  the  a6th  of  January  1886  the  government  were 
defeated  by  a  combination  of  Liberal  and  Nationalists  on  an 
issue  not  directly  comiected  with  Ireland,  and  their  resigna- 
tion immediately  followed.  Gladstone  became  prime 
minister,  with  Lord  Aberdeen  as  lord-lieutenant  g^  ismT 
and  Mr  John  Morley  as  chief  secretary.  LordHuting* 
ton  and  Mr  Goschen  were  not  included  in  thb  adminis- 
tration. In  February  Pamell  agdn  showed  his  power  b; 
forcing  Captain  O'Shea  upon  the  unwilling  electors  of  Galway. 
He  introduced  a  Land  Bill  to  rdieve  tenants  from  legal  process 
if  they  paid  half  their  rent,  and  foretold  disorder  in  consequence 
of  its  rejection.  In  April  the  Government  of  Ireland  Bill  was 
brought  in,  Mr  Chamberlain  (q.v.),  Mr  Trevelyan  and  others 
leaving  the  ministry.  The  bill  attempted  to  safeguard  British 
interests,  while  leaving  Ireland  at  the  mercy  of  the  native 
politicians.  Irish  members  were  excluded  from  the  imperial 
parliament.  The  local  legislature  was  to  consist  of  two  orders 
sitUng  and  voting  together,  but  with  the  power  <rf  separating 
on  the  demand  of  either  order  present.  The  z8  r^nresentative 
peers,  with  75  other  members  having  aii  income  of  j£aoo,  or  a 
capital  of  £4000,  elected  for  ten  years  by  £35  occupiers,  were  to 
constitute  the  first  order.  The  second  was  to  have  304  members 
returned  for  five  years  by  the  usual  pariiamentary  dectorate. 
The  status  of  the  lord-lieutenant  was  unalterable  by  this  legisla- 
ture. Holders  of  judicial  offices  and  permanent  civil  servants 
bad  the  option  of  retiring  with  pensions,  but  the  constabulary, 
whom  the  Home  Rulers  had  opuily  threatened  to  puni^  when 
their  time  came,  were  to  come  after  an  tnterval  under  the 
power  of  the  Irish  Parliament.  PameJl  accepted  the  bill, 
but  without  enthusiasm. 

The  Government  of  Ireland  Bill  gave  no  protection  to  land- 
owners, but  as  the  crisis  was  mainly  agrarian,  it  wotdd  have 
been  hardly  decent  to  make  no  show  of  considering  them. 
A  Land  Purchase  Bill  was  accordingly  introduced  on  the  t6th 
of  April  by  the  prime  minister  tmder  "  an  obligation  of  honour 
and  policy,"  to  use  his  own  words.  Fifty  milKons  sterling  in 
three  years  waS  proposed  as  payment  for  what  had  been  officially 
und«Talued  at  ri3  millions.  It  w&s  assumed  that  there  would 
be  a  rush  to  sell,  the  choice  apparently  fying  between  that 
and  confiscation,  and  priority  was  to  be  decided  by  lot.  The 
Irish  landlords,  however, '  showed  no  disposition  to  sell  their 
country,  and  the  Purchase  Bill  was  quickly  dropped,  though 
Gladstone  had  declared  the  two  measures  to  be  inacporable. 
He  reminded  the  landlords  that  the  "  sands  were  running  in 
the  hour-glass,"  but  this  threat  had  no  effect.  The  Unionists 
of  Irdand  had  been  taken  by  snrprise,  and  out  of  Ulster  they 
had  no  organization  capable  of  opposing  the  National  League 
and  the  government  combined.  Individuals  went  to  England 
and  spoke  wherever  they  could  get  a  hearing,  but  it  was  uphill 
work.  In  Ulster  the  Orange  lodges  were  always  avaflatde, 
and  the  large  Protestant  population  made  itself  felt.  Terrible 
riots  took  place  at  Belfast  in  June,  July  and  August.  In  October 
there  was  an  inquiry  by  a  royal  commission  with  Mr  Justice 
Day  at  Its  head,  and  on  the  report  being  published  in  the  follow- 
ing January  there  were  fresh  riots.  Foolish  and  criminal  as 
these  disturbances  were,  they  served  to  remind  the  En^iah 
people  that  Ireland  would  not  cease  to  be  trouUesome  under 
Home  Rule.  In  parliament  the  Home  Rule  Bill  soon  got 
into  rough  water;  John  Bright  declared  against  it.  Tlie  "  dis- 
sentient Liberals,"  as  Gladstone  always  called  them,  were  not 
converted  by  the  abandonment  of  the  Purchase  Bill,  and  on 
the  7th  of  Jime  93  of  them  voted  against  the  s^nd  readii 
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which  was  lost  by  30  votes.  A  general  election  followed  ik 
July,  and  74  LJberai  Unioiusts  were  returned,  forming  with 
the  Conservatives  a  Unionist  party,  which  cnitnumbered  Glad- 
stonians  and  Farnellites  together  by  over  a  hundred.  Gladstone 
resigned,  and  Lord  Salisbury  became  prime  minister,  with 
Lord  Londonderry  as  lord-lieutenant  and  Sir  M.  Hicks-Beach 
(afterwards  Lord  St  Aldwyn)  as  chief  secretary. 

The  political  stroke  having  failed,  agratianism  again  occupied 
the  ground,  llie  "  plan  of  campaign "  was  started,  against 
Th>"nu  Parnell's  wishes,  towards  the  end  of  1886.  The  gist 
aica'm-  '^^  ^^  movement  was  that  tenants  ^wuld  offer  what 
pt^,"  they  were  pLeased  to  consider  a  fair  rent,  and  if  it 
was  refused,  should  pay  the  money  into  the  hands 
of  a  committee.  In  March  1887  Sir  M.  Hicks-Beach  resigned 
on  account  of  illness,  and  Mr  Arthur  Balfour  {g.v.)  became 
chief  seciMary.  Hie  attempt  to  govern  Ireland  under  what 
was  caUed  "  Uie  ordinary  law "  was  necessarily  abandoned^ 
and  a  perpetutd  Crimes  Act  was  passed  which  enabled  the  lord- 
lieutenant  to  proclaim  disturbed  districts  and  dangerous  associa- 
tions, and  substituted  trial  by  magistrates  for  trial  by  jury 
in  the  case  of  certiun  acts  of  violence.  In  August  the  National 
League  was  suppressed  by  proclamation.  T^x  conservative 
instincts  of  the  Vatican  were  alarmed  by  the  lawless  state  of 
Ireland,  and  an  eminent  ecclesiastic,  Mon^gnor  Po'tico,  arrived 
in  the  late  sutnmer  on  a  special  commission  of  inquiry.  He  made 
no  secret  of  his  belief  that  the  establishment  of  an  occupying 
proprietary  was  the  only  lasting  cure,  but  the  attitude  of  the 
clergy  became  graduaOy  more  moderate.  The  government 
passed  a  bill  giving  leaseholders  the  benefit  of  the  act  of  1881, 
and  prescribing  a  temporary  reduction'  upon  judicial  rents 
already  fixed.  This  last  provision  was  open  to  many  great 
and  obvious  objections,  but  was  more  01  leas  justified  by  the 
fall  in  prices  which  had  taken  place  since  18S1. 

The  steady  administration  of  the  Crimes  Act  by  Mr  Balfour 
gradually  quieted  the  country.  Pamell  had  now  gained  the 
bulk  of  the  Liberal  party,  including  Lord  Spencer  (in  sfAtt  of 
all  that  he  had  said  and  done)  and  Sir  G,  Trevelyan  (in  spite 
of  his  Hawick  q>eech).  In  the  drcumstanoes  the  best  diance 
for  Home  Rule  was  not  to  sdr  the  land  question.  Cecil  Rhodes, 
hoping  to  help  imperial  federation,  gave  Pamell  £10,000  for 
the  cause.  In  September  1887  a  riot  arising  out  of  the  "  plan 
of  campaign  "  took  place  at  Mitchelstown.  The  police  fired, 
and  two  Ures  were  lost,  Mr  Henry  Laboucbere  and  Mr  (after- 
words Sit  John)  Brunner,  both  members  of  pariiament,  bdng 
present  at  the  time.  The  coroner's  jray  brought  in  a  verdict 
against  the  police,  but  tbat  was  a  matter  of  course,  and  the 
government  ignored  iL  A  telegram  sent  by  Gladstone  a  little 
later,  ending  with  the  words  "  remember  Mitchelstown,''  created 
a  good  deal  of  Ceeling,  but  it  did  the  Home  Rulers  no  good. 
In  October  Mr  Chamberlain  visited  Ulster,  where  bewas  received 
with  enthosiaGm,  and  ddivered  several  stirring  Unionist  speeches. 
In  November  Lord  Hartington  and  Mr  Goschen  were  in  Dublin, 
and  addressed  a  great  loyalist  meeting  tibere. 

In  July  1868  an  act  was.  passed  appointing  a  commission, 
conststfng  of  Sir  James  Haimen,  Mr  Justice  Day  and  Mr  Justice 
A.  L.  Smith,  to  inquire  into  certain  charges  made  by 
^^^_  TAe  Timej  against  Itonell  and  his  party.  What 
,1^"  '  caused  most  exdtemeDt  was  the  pidOicatlon  by  Tke 
Times  on  the  rsth  at  May  iSSj  of  a  facsimile  letter 
purporting  to  have  been  written  by  Pamell  on  the  15th  of 
May  i88a,  nine  days  after  the  Phoenix  Park  murders.  The 
writer  of  this  letter  sugge^ed  that  Ms  open  omdemnation 
of  the  mnrdeis  had  been  a  matter  of  expediency,  and  that 
Burke  deserved  his  fate.  Pamell  at  oncer  declared  that  this  was 
a  forgery,  bat  he  did  nothing  more  at  the  tiifae.  Other  alleged 
incriminating  letters  followed.  The  oiae  of  (yDotmdl  -v.-WaUer, 
tried  before  the  Lord  Chief  Justice  of  England  in  July  188S, 
brought  matters  to  a  head,  and  the  spedaJ  commission  followed. 
The  proceedings  were  necessarily  of  raormous  length,  and 
the  commissioners  did  not  report  until  the  13th  of  February 
1890,  but  the  question  of  the  letters  was  decided  just  twelve 
months  earlier,  Richard  Pigott,  who  shot  himadf  at  Madrid, 


having  confessed  to  tlte  forgeries.  A  few  days  later,  on  the 
8th  of  Mlarcb  18S9,  Pandl  was  entertained  at  dinner  by  the 
Eighty  Club,  Lords  Spencer  and  Rosebery  being  present; 
and  be  was  well  received  on  En^ish  i^tforms  when  he  chose 
to  ^pear.  Yet  the  special  commission  shed  a  flood  of  light  on 
the  agrarian  and  Nationalist  movement  in  Ireland.  Eight 
members  of  parliament  were  pronounced  by  name  to  have 
conspired  for  the  total  political  separaticMi  of  the  two  islands. 
The  whole  party  were  proved  to  have  disseminated  newspapers 
tending  to  incite  to  sedition  and  the  commission  of  crime, 
to  have  abstained  from  denouncing  the  system  of  intimidation, 
and  to  have  compensated  persons  injured  in  committing  crime. 
(See  Pakhell.) 

The  conduct  of  the  agrarian  war  had  in  the  meantime  almost 
passed  from  Pamell's  hands.  Tlie  "  plan  of  campaign  "  was 
not  his  work,  still  less  its  latest  and  most  remark- 
able  exploit.  To  punish  Mr  Smith-Barry  (afterwards  5 
Lord  Barrymore)  for  his  exertions  in  favour  of  a  brother 
landlord,  hb  tenants  in  TIpperaty  wue  ordered  to  give  up 
their  holdings^  A  sum  of  £50,000  was  collected  to  build  "  New 
Tipperary,"  and  the  fine  shc^  and '  flourishing  concerns  in 
the  town  were  deserted  to  avoid  paying  small  ground-rents. 
The  same  course  was  pursued  with  the  farmers,  some  of  whom 
had  large  capitals  invested.  Mr  WiUiam  O'Brien  presided  at 
the  inaugural  dinner  on  the  12th  of  April,  and  some  English 
M.P.'s  were  present,  but  his  chief  supporter  throughout  was 
Father  Humphreys.  Pamell  was  invited,  but  neither  cuue 
nor  answered.  No  shbi^eeper  nor  fanner  had  any  quEUrd 
with  his  landlord.  "  Heretofore,"  a  tenant  wrote  in  The  Times 
in  the  fc^owing  December,  "people  were  boycotted  for  taking 
farms;  I  am  boycotted  for  not  giving  up  mine,  which  I  have 
held  for  twenty-five  years.  A  neighbour  of  mine,  an  English- 
man, is  midergoing  the  Same  treatmenl,  tmd  we  alone.  We  are 
the  only  Protestant  tenants  on  the  Cashel  estate.  The  re- 
mainder of  the  tenuits,  about  thirty,  are  clearing  everything 
off  their  land,  and  say  they  will  allow  themselves  to  be  evicted." 
In  the  end  the  attack  on  Mr  Smith-Barry  completely  failed, 
and  he  took  back  his  misguided  tenants.  But  the  town  of 
Tipperary  has  not  recovered  its  old  prosperity, 

'The  principal  Irish  measure  passed  in  1891  was  Mr  Balfour's 
Purchase  Act,  to  extend  and  modify  the  ofNTation  of  the  Ash- 
bourne acts.  £30,000,000  were  provided  to  convert  ^^ 
tenants  into  proprietors,  the  instalments  pfud  being  pumtait. 
again  available,  so  that  all  the  tenanted  land  in 
Ireland  might  ultimately  be  passed  through  if  desired.  The 
land  ttsdf  in  one  shape  or  another  fortned  the  secwity,  and 
guaranteed  sto«±  was  issued  which  the  holder  might  exchuige 
for  consols.  The  40th  clause  of  the  Land  Act  of  1896  greatly 
stimulated  the  creation  of  occupyfng  owners  in  the  case  of 
over-incumbered  estates,  but  solvent  landlords  were  not  in 
a  hurry  to  sell.  The  interests  <d  the  tenant  were  so  carefully 
guarded  that  the  prices  obtainable  were  ruinous  to  the  vendor 
uiJee  be  had  other  resources.  The  security  tA  the  treasury 
was  also  so  jealously  scmtinized  that  even  the  price  which 
the  tenant  might  be  willing  to  pay  was  often  disallowed.  Thus 
the  Land  Commission  really  fixed  the  price  of  all  property,  and 
the  last  vestige  of  free  contract  was  obliterated.  Compulsory 
purchase  became  a  popular  cry,  especially  in  Ulster.  Owners, 
however,  could  not  with  any  pretence  oi  justice  be  forced  to 
sell  at  ruinous  prices,  nor  tenants  be  forced  to  give  more  than 
they  thought  fair.  If  the  state,  for  purposes  of  its  own,  insisted 
upon  expropriating  all  landlords,  it  was  bound  to  find  the  differ- 
ence, or  to  enter  upon  a  course  of  undisguised  confiscation. 
The  Purchase  Act  was  not  the  only  one  relied  on  by  Mr  Balfoin*. 
The  Light  Railways  Act,  passed  by  him  in  1890,  did  much  to 
open  up  some  of  tJie  poorest  parts  of  the  west,  and  the  temporary 
scarcity  of  that  year  was  dealt  with  by  rdief  worics. 

An  action  begun  by  Pamell  against  The  Times  was  settled 
by  the  payment  of  a  substantial  sum.  The  Nationalist  leader 
seemed  to  stand  higher  than  ever,  bnt  the  writ  in  the  divorce 
proceedings,  brought  by  Captain  O'Shea  agaiost  his  wife,  with 
the  Irish  leader  as  co-respondent,  was  hanging  over  him.    To 
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public  astonishment,  when  the  case  came  on  for  ttial  there  was 
no  defence,  and  on  the  17th  of  November  1890  a  decree  nisi 
was  granted.  Pamell's  subsequent  marriage  with 
the  respondent  b^re  a  legistrar  did  him  no  good 
with  bis  Roman  Catholic  supporters.  The  Irish 
bishops  remained  silent,  while  iu  England  the  "  Nonconformist 
consdence  "  revolted.  Three  days  after  the  verdict  a  great 
meeting  was  held  in  the  Leinster  Hall,  Dublin,  attended  by 
25  membeiB  of  the  Irish  parUamentary  party.  The  result 
was  an  enthusiastic  vote  of  confidence  in  Pamell,  moved  by 
Mr  Justin  M'Caithy  aitd  seconded  by  Mr  T.  M.  Healy.  Five 
days  later  he  was  unanimously  rejected  chairman  by  his  party 
in  parliament,  but  the  meeting  was  scarcely  over  when  Glad- 
Stone's  famous  letter  to  Mr  Morley  became  public.  The  writer 
in  effect  demanded  Parnell's  resignation  of  the  leadership  as 
the  condition  upon  which  he  could  continue  at  the  head  of 
the  Liberal  party.  He  had  to  choose  between  the  Nonconformist 
vote  and  the  Iri^  leader,  and  he  preferred  the  former.  Next 
day  the  secesaion  of  the  Irish  members  from  their  chief  began. 
Liuig  aixd  acrimonious  debates  followed,  in  coaunittee-room 
15,  and  on  the  6th  of  December  Pamell  was  left  in  the  chair 
with  only  26  supporters.  The  majority  of  45  members— Anti- 
Farnellites,  as  they  came  to  be  cadled — went  into  another  room, 
unanimously  deposed  bim,.^)d  elected  Mr  Justin  M'Caithy 
in  his  place.  Pamell  then  began  a  campaign  as  hopeless  as 
that  (A  Napoleon  after  Leipzig.  He  seized  the  ofGce  of  Uniled 
Ireland. in' penoa.  The  Fenian  element  was  with  him,  as  he 
admitted,  but  the  clergy  wexe  a^^ainst  Mm,  ajid  the  odds  were 
too  great,  especially  gainst  a  Protbstant  politician.  His 
eaodidate  in  a.by-'electioniat  Kilkensy < was : beaten  by  nearly 
two  to  .Qtut,  and'  he  jbiiQself  was  injured  in  the  eyes  'by  lime 
being  tdiiowR  at  Mm.  Similar  defeats  followed  at  Sligo  and 
Garlow.  .ile  went  aver  to  France  to  meet  Messrs  Dillon  and 
O'Brien,  who  had  not  yet  taJcon  sides,  but  ootbitig  was  agreed 
to,  and  -in  the  end  both  tjjese  fortner  followers  went  agaiitst 
him.  £very  .Saturday  he  went  from  'Loadoa<  to  Dublin  and 
addressed  sOkm  Sundayi  meeting  Id  the  oountiy.  TheJast  was 
on  the  a?th  ofs  September.  Od  the  -6th  of  Octob^i  iSgi 
he  died  at  Brightest,  -fioini,  tLe  effects  of  a  chill  following  oti 
^yentork  tHad  ezcitunent.  His  funeral  at  GJashevin  was 
attended  b}', 300,0001. pet^le.  At  the  geiieral  e^tionof  iSpa, 
however,  wily  ,9  ParrleUite&--ntbe -flection  which  under  Mr  John 
RedinoW  .,remeiuiedi  staunflh  to  his  memoiy—'were  returned 
to  parliament. 

.  The  "-Pamellitfe,  split,"  as  i(  was  caikd,  proVed  fatal  tt> 
the  cause  of  Home. Rule,  for.  the  NatipiMst party  bEoke  up 
into,  factions.  N9  one  of  the  stetieoal  .leaders  (joounanded 
gieneral  oonfidencei  and  ^mional  ErvoMett  were  of  the.  bitterest 
jdnd.  An  im(>ortant  rcsulL  of  thess  quarrels  was  to  sti^  the 
supply  of  ,Aniericaai  money,  without  whiob  nBithec  the  Land 
L^gue  nor  the  Home  Rule.  agitation<  could  have  been  worked. 
The  i¥nionist  party  had  adt^ted  a  policy  of  ktcal  goveniment 
fiM;  Ireland  while  opposiDS'l^Si^Btive  ind^fendence,' and  a  bill 
was  intUKlFiced  into  :the.  Hoiue  df .  Cofflmons  by  Mr  Balfour 
in  February  1893.  The  .  principle  was  .affirmed  by  a  great 
majority,  but  the  jne«8i^r«' could  not  then  be  proceeded  ftith. 
At  the  general  election  m  July  the  Gladstoniaos  aod  Nationalists 
together  obtained  a  majoiiity  of.  40  av«'  Cooaervatiyes  and 
Liberal '  Unlonisti^ !  Lonl  Salisbury  resigned  in:  August,.. and 
iW4B  »io«eeded(  by  Gladstone,  wiAb  .Lond  Houghton  (aitecweittte 
<»rl  of  Crewe)  as  loidTlieutentmttandMr  John:Mo<^.a3  chief 
-aeeretaiy.;' The  I  Crimes  Act,  which  hod  Already  been  relaxed, 
waa.altogethdi'th^nded,  and  tlw  prockxaatioB  declacing  the 
.National .  l^eague  illegal  j  >Rast  revoked.  The 'tord-fieutdnant, 
.on  taJung  .up  bis  qUacters.iniDublin,  refused  a  loyal  addctls 
becuiHe  .of  Its, Unjoaist  1  tone;;  and  in  Octf>beT  the.  government 
issued  a  cotnmisliMky  witU-Mr-JuUice  Matben.  as. chairman,' 
'wbich  had  bbeftetKatioB  of.the  evictled  tenants. aa  its  avowed 
object.  Two  of'tb^  icommissIoiwrB  vbry  sbordy.TesigDedi,:aiid; 
the  whole:  inquiry  became  somewhat  fafcidalj'  .it  waa  given 
(In ■evidence  tfaat.io^  «£<{l34«4.Si[Cailecteii'Had£r  theitplan-'qf 
(C&mpa^  only  ;i(i!|t&jdoo,  had  becst  given  to  evicted  teaakts. 
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In  February  1893,  on  the  application  of  the  sheriff  of  Eeny, 
an  order  from  Dublin  Castle,  refusing  protection,  was  pronounced 
illegal  in  the  Quest's  Bench,  and  persons  issuing  it  were  declared 
liable  to  criminal  prosecution.  In  the  same  month  Gladstone 
introduced  his  second  Home  Rule  Bill,  which  pro- 
posed  to  retain  80  Irish  members  in  the  imperial  swrW 
parliament  instead  of  103,  but  they  were  not  to  vote 
on  any  proceedings  expressly  confined  to  Great  Britain.  On 
the  8th  of  April  rS86  be  had  told  the  House  of  Commons  that 
it  "passed  the  wit  of  man"  to  draw  a  practical  distinction 
betweoi  imperial  and  non-impeti^  affairs.  On  the  90th  of  July 
1888  heinformed  the  same  assembly  that  there  was  no  difficulty 
in  doing  so.  It  had  become  evident,  in  the  mcestime,  to  number- 
less E^^^ishman  that  the  exclusion  of  the  Irish  members  would 
mean  virtual  sqtatation.  The  plan  now  proposed  met  with 
no  greater  favour,  for  a  good  many  English  Home  Rulers  had 
been  mainly  actuated  all  along  by  the  wish  to  get  the  Iiidi 
members  out  of  their  way.  The  fmanri^f  provisions  of  the 
bill  were  objected  to  by  the  Nationalists  as  ten<Ung  to  keep 
Ireland  in  bondage. 

During  the  year  1892  a  vast  number  of  Unionist  meetings 
were  held  throughout  Ireland,  the  most  remarkable  being 
the  great  Ubter  conyentiou  in  Belfast,  and  that  of  the  three 
other  provinces  in  Dublin,  on  the  i4tli:aad  ^jrd  of  June.  On 
the.  S2ad  of  April  1893,  the  day  after  the  second  -  reading  of 
the  bill,  the  Alf>eFt  Hdl  in  London  was  £Iled  by  entlw^astic 
Unionist  delegates  from  all  parts  of  Irdoad.  Next  day  the 
visitors  were  .entertained  by  Lord  Salisbury  at  Hatfield,  the 
duke  of  DevcMishire,  Mr  Bfalfour,  Mr  Goecken  and  Mr  Chamber- 
lain being  present.  Between  theaecopd  reading  and  the  third 
on  ist  September  the  government  majodty  fell  ftmn  43  to  34. 
A  great  part  o£  the  bill  was  ctosured.by  what  was  known  as  the 
device  of  the  "  gag  "  without  discussion,  olthou^  it. occupied 
tlte  HfiuS  of  Commons  altogether  etght^twoi  nights.  It  was 
thrown  out  bytbe  Lords  .by  419  to  4r,  and  the  countiy  un- 
doubtedly  acquiesced  in' tjbelt  action. : '<!^' the- 3id  of  Match 
1894  Gladstone  uesigbed,  ttad  Lord  Roscbery  (q.v.)  became 
prime. minister.  A  bill  to  repeal  the  Crknes  Act  of  1887  was 
redd  a  second  time  in. the  Comrncns  by  €0,  but.wdnt'no'fatlber. 
A  committee  im  the  Dish  Land  Acts  was  olonired  at  the  end  of 
July  by  the.  casting  vote  of  the  chainnan,  Mr  Jdoiiey,  utd 
the  minorit^y  rttfused  tojoin  in  the  report.  Hie  bill  to.,  restore 
the  evtcled  tenants,  whidh /resulted,  frcwi  thcMathew  Com- 
mission, was  rejected  in  the  LonU  by  349  to  36.  In  March 
r895  Mr  Morl^  introduced  a  Land  Bill,  but  the  goverDBoent 
niajoiity  continued  1  to  dwindle.  Antithn' Crknes  Act  Repeal 
Bill 'pa^ed the secoMd reading: in  May  by'only-'an  to>ao6:  In 
July*  hbwever,  the  gdvenmieat  were- dofeated  on  She  question 
of  .'the  iBupply  df  amaU-arms  ammmkion.  A  genfaial  dectjon 
followed,' wUcfa' resulted'  in'  a  iUnionial:iilajarity  bf  ijo.  The 
Liberal  Unionists^  whose' eatdnctioii  had  once  hceniso  ccra- 
fidehtly  &>ret»ld|  had  increh&ed  from  46  to  711,  bnd  the  Pameffitea, 
in  spite  of  the  moat  ^^^lent  olerical  opposition,  fnns  9  to  la. 
Iiord'Codogan  hedarnelord-licutenaait'of  Ireland,  and  MrGcibld 
BaUojuYrAvho  amnJumred  ii  poUcy  of;Tfcilling  HbmeRuIe.  by 
kindness  "— rthlef  ■  'secretary.  ■  ■     f  ■      '   .'.    ' 

Ik/  the-.scsBi(«i  of  i&)6  a  sm  Land  lAct  was  added  ^  the 
statute-book.     Tbe  general  effect  wn&to  ^edde  moat  di^ifted 
points  in  favour  of'.tiie  tenants,  and  td .repeal .  die     rmoaAct 
Gxceptnns'made' by  .fornier  acts.intfae  tandlocd's     /gfg, 
favour.    'Dairy  iaiOs,  to.  menttdn  oniy  a  few  of Jthe  ' ' 

moU  important  points  whkhjhad:  been-:hither<a  vichided, 
were  tadmiUed  within  the  scope  of  the^Landl  Actd,  and  pisety 
-pastdrai  hdldfngs  of 'between  £50  ahd  £100  i^eie>for  the. first 
tiefie  indUded.  A  presunqrtion-of  Uwiri  tho.tooafat's  favour 
was  cteattd'.as  to  impiovemeAts  JRa^'iEmee;i8Go.'  The  40th 
dftuse  JlU^dnced  the  ^principle:  of  icdnitiiisbiy.  bahti  to  dte  tenants 
of  ■'estates' in  tbehaUds  .pf  .i>ecieiveih.  .The.  tendency  of  thii 
provision  to  leweithe  vaWe  of  all-pioperty  was  pattlyjbut  only 
paitJy,' heuti^ized' byl:the  fimpKss.iof  the -land  j^dge.  The 
hUidlords  pf'lTelahd,  who 'hiud  niade  so.  mHny'8iu:rifioes  and 
notked  so  hard  to  return  Lord:  SoUsbuqr  to  power,  felt  that 
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the  measure  was  hardly  what  they  had' a  ri^  to  expect  fron 
a  Utuonist  adminiatration.  lit  their  <^>^oii  it  unsettled  the 
agricultnra]  mind,  and  eticouraged  judicial  tenants  to  go  te 
law  at  the  exfaration  of  the  first  fifteen  years'  temt  instead  of 
bargaining  amkably  with  their  lancfl<»xla. 

In  the  autumn  of  this  year  waa  pablisbed  the  report  {rf  the 
royal  commission  on  the  financial  relations  betveeb  j^^^aod 
-^^^.  and  Ireland,  Mr  H^agh  C.  E.  Chiiders  tna  the  origiiial 
/wUfeu.  chairman  of  this  commiscrioii,  nhidi  was  appointed 
in  t894  with  the  Object  of  deterttiimiig  the  fiscBi 
contribution  of  Ireland  under  Home  Ral^,  uul  after'  Us  death 
in  :80  The  O'Gonor  Don  presided.  The  r^x«t — er  Tatber 
the  collection  of  minority  rcportfr-'^ve  some  OMntensace 
to  those  who  held  that  Ireland  was  Overtaxed,  andlbere  iwab 
a  strong  agitation  on  the  subject,  id  which  some  Ir^  Vnfodists 
joined  without  perceiving  the  danger  of  treating  th6  two  ialands 
as  "  separate  entities."  Ko  individual  Itishlnan  wot  taked 
on  a'fatgher  scale  than  any  c<ffFespo»dihgrit!izen  Of  OrealbBritani. 
No  tax,  either  on  commodities  ot  ppoperty;  was  higber  in  Ireland 
than  in  England.  The  alleged  grievance  was,  however,  ex- 
ploited to  ibt  utmost  extent  by  the  Nationalist  party.  In 
1897  a  toyd  c6mBlissiof),  with  Sir  Edward  Pry  as  chaLr- 
man,  was  appcnnted  to  inquire  liito  the  ^>eraUon  iA  ttaei  Land 
Acts.  Voluminous  evidence  -was-  taken  in  cH£Fbr«nt  parts^  of 
Ireland;  and  the  commissioners  reported  in  the  foUowing 
year.'  The  methods  and  procedure  ot  the  Laod  Commission 
were  much  criticized,  and  many  recommendatioaa  weTeinawte, 
bat  no  legislation  -followed.  This  inquiry  pfoved,  ithMt 
few  in  Ireland  doubted,  t^at  t4K  prices  pud  for  occupaoey 
interest  <«  tenant  right  increased /as  the  Undbr^'snnt  w^ 
cut  down.  ..;■■,,-:]■■ 

The  session  iof  T898  was  largely  Occupied  with  the  ^discnsdon 
of  a.  bis  to  establish  county  uad  district  councils  00  tlie'  bnes 
toca/'  '•^  **•*  English  Act  of  r888;  llie  hsc^  Jmisdictioii 
OovrJ-  of  grand  juries,  whitAi '  had'  tast«d  for  more  than  ttHa . 
^Mrt-W  centuries  and  a' half ,' was  entir^  sw(^  favay.  fibcal ' 
i*W-  government   fof  Iieknd '  had -alwaya  bfeen  t>art  of! 

the  Unionist  piogramiae, -and'  the  votd  ari  i4it 'oboHive' bill 
of  iS^  bad  bomibitced '  parliament!  to  hgUltitiaB.'''It  m^, 
nevertheless,  be  doubted  wbetfecr  enough'  at:ibnt]Da-'<wtis  paidi 
to  the  local  peculiarities  of  Ireland,  and  whether  En^iBh!pib-| 
cedents'  wete  not  too  A»dy  fldlowwt  in  Itfelanrt  ihe-^r-I 
rate  hsed  to  5e  divided  betwet^lBnifiotditiAteAaht^.itkQdpt  I 
on  boidings  rallied  at'£l(  and'^ubderl^a  wUdh  ibA  laiullold>^d  1 
the  whole:  Cdunefls  etectM  -IMr '  siHiJll'  f  atiitdrs'.  vtia  ^evidently  | 
iiBftl:  to  impose  ttere*  »  asstssfed.  "Tlie^rinite'aad<the  jjounty  j 
'cess,'which  lattei!  was  i^ostiy  p^d  by  t^eiiientuKa^  im^aaa-^ 
soUdated;  and  an  agricuit«r«!  gran*  of  ^7  jindoe  Wsiobtttd'byi 
pKrHameilt  in- wler  to  i«U^  both'Mi^ties.'itrheionBcdidKtelJ; 
'rat^  was  no4r  paid  by  t^e'ocdiplearjwWirfoiifctptofitltiyeecnmti^j 
and'lose  by  wttravagsjice.'  itbe" iowna  ' gicUwd ^  ndihtog  ' by , 
tbe  i«ricultural  gi^t,  bd¥'  liilion  tatlng  "waS"S»tid>)idxd  .-f*r : 
the  first  time.  The  net  result  <tf  the^'couaty'tioittdtidecdons: 
in  the  spring  of  1899  was  to  yfisplaec,  eittiptlaiaoniHadctheta, 
cOiittttas,  ili^y  aH  the  Tften'  wha  tlad'4iittMCtO'iilout''tfaci'J$cal. 
bosinfess.  NatioBdSst  jJledges  wfer^  eaeactfe(^''and-.l«B'Wviee; 
as  a  g¥aBd  imtir  was  an  alMtet  ^rtaifi'lMa^tdtJectioa.'- Iflie; 
Irish  gent^,  long  excluded/ bs  landlords' a»d{1J(ilinbt9;>in>m| 
pirfitical 'riie,  BOW  feh'to  a' great  MtHnt  thatth«fyitaKi^ii»ifieid| 
for  activity  »  local  kfEaire,  T*e  tiiwi'coanolls.-vtiyi'geiirifally! 
passed  resolutions  of  sympathy  wftb'the  BbercniD  thtriSouth 
Africait  war.  The  one  most  often- adopted,'  thoui^tsiiiiKtiihes; 
rejected  as  too  mild,  was  tltat!  of  the'Limenck'  oorpoiation,' 
hoping  "tbat  it  may'  end  in  another  Majubid  Hflli"  1  Efiorts 
not  wholly  unsuccessful  Were  ntede  to  hinder  reoniitinginlrelaaMI, 
and  every  reverse  or  rtipulse  of  British  anas:  wac  greetod.with 
Nation  albt  api^ause. 

The  scheme  for  a  Roman  Catholic  Unnreiaity-oi  which 
Mr  Arthur  Balfour,  speaking  for  himself  and  not  for  tbe  goram- 
ment,  made  himself  a  prominent  cbamptoil'-was  mudi  can- 
vassed In  1899,  but  it  came  toBOthlag.  IthadnOtbeenforgottm 
that  this  question  wtecl^  tlie  Liberd  p^y  in  1874.  . 


787 


Agrt. 


The  dief  InA  iaeuiat  of  1S99  was 
Teduncal  Instraotion  Act,  wUch  esUbUshed  a  ntiw  ;4epart- 
nient  (see  the  section  Ectmaiuies  abdve)  with  the 
chief  secretaiy  at  its  head  osd  on 'elabonlx^tstem  . 
of  local  committees.  Considerable  funds  were  mode- 
avoilable,  and  Mr  (aftcrwaDds^Sb)  Horace  Plunkettt 
itlio  as  an  independent  GoiiBervaaive  member  had  bben  active 
in  pponwtiag  asBodUions  f»r  bfac  improvement  of  Irish  methods 
in  this  directfod,  becaine'-the  &Bt.iviao-pretidentJ  The  new 
ccnmty  councils  were  genendly  induced  to  furtiicr  attempts ' 
at  technical  instruction  and  to  assist  them  out  of  the  rates, 
butprc^ress  in  this  direfttitxi  was  neBesGorilydoninflicoutitcy 
where  '  ofgoniadd  i^duscries 'have  Jntbertabcm  ^so.rierw..'  In 
agriculture,  and  especiaUy  in  eattle-breetSng,  isiproveBent 
was  fonnerly  due  mainly  bo  th&  londlixdst  wbo  kad  aow.  been 
deprivedt^Iawoftnachcf tbeirpower.'  Theg^h^beeoputiy 
Med  by  the  new-  departmem,'  aai  a  good  deai  has  been  ^lone. 
Some  eqwrience  has  been  gBdncd  not  :*ri^  throu^  the  voiuntuy 
asiociatknis  pnimoted-by  Sir-II-.  BtUoliettv  bM' dso -fDom  the 
Congested  I^trioa  Bond  fonotted  ■  under  tbe: /Land  ^  Purcbaoe 
Actof'C89r.  This  board  haiipowixwttiim  the  districts  affected 
I7  it  to '  foster  agricUltuib  and  fisheries,  to' enlai^ 'holdings, 
and  to  buy  and  bold  land:  .  to  Mareb  i&)9  itlfaiil.fnim  first 
to  iaat  laid  out  a  little  more  than 'half  a  paifiian.  The  pcakdpal 
soured  of  incomewas  a  dlargeof  i;^!i,i$o.k  year  upon  the  Irish 
Cfaumh  auifios,  but  tbe  estaUiaiiBiaiti  ezpeuses' wl!i«.itaiti  by 
parliUMkit.   '    .''I  '.^ -i'     .■<      >;■   ■■    ■■...■.-■. 

'  At  the'  <veain^  of  the  session:  in>  January   1900  tfaoEe  was 
a  tomol  DKoadhatiM)  of'ltbe  WlkMlte,  Hettlj^d,  nikl  Red- 

frem^chBi^teecfaea^Modt  (Ri'tkfc'occUeB  thatiithecd  ^>i<  ;^^ 
was  not'madi'CDrdialUyiibktnrtenTChd'.tta3Ui5:<letaifc«j  fbut 
the'  ouCmrdi  eadldaUty  o£.'^eMp«r^i  •me  c^cufatledf  to  bisC 
in' lienmted  BObscriptiaiH:  Ixitb  <at ':hom»^and-'frD»  <:Mnerica. 
IV  wU  pvUkdy  agiittd'ithati'Bogtaif^'sldifficaity  in  Sounfa. Africa 
imi'liMJaiid'B.«fifiortmdty,'and  itlntiail'^ifaDiiia  obstainifroffl 
st^^ottiiiig  >  on'-aneadment-fo  "tbeoiadditss  wJMcb;  adjhltted 
thatrtdw  waT'thMldbavetobefooghtaui.  -  MrjohnSAdoMnil 
wib-^udidatB^iibBitBDBm^  a^;:tfa''aUiancbiaf  .NiitibnaiiabKi«nd 
.GIadBt«iiulLbuab-was<aiaa(»edi^  IKe'Vnjted  Irish  l.ea0*, 
iaaaiai  in'Mai^-:i]L>;i8c)8iby:M>'Mrilliaifii  tyageiij!  fad.  recently 
-become  a-  tort^ at  nval^toi Ithg.paiiiametMaiy  pdftyjiits'avowed 
al^tib(dne;td.lH«dii(p  tfaiu8M>if'gipa«[fdi*B/aii|14toimetihods 
reBevriyjng't&D9e'U'4he-J0ld'i(iaiidjLc»{pile.v<r[r,M..  .i^-ui.-.-i 
I  -  T^  no8t'itribingicnfent«:l>bwdnk^>-iaiiielaild:dn.dM:/eartfer 
piftn£i^oowaa'QiMaKVktoiaa'sinsk>:j|Toddhhd^the  gftUantif 
irf  theiirisbbagMaiti  in  91u(;h'iAfri±at'aDdimaktad.to  iomi^sKtaU-, 
aa  doubtj  by-tilB-imaaioesml itlwdilkelofiXlnBnaMgjitliBiDubUp 
as  tDiaaikndBr'in'^iiief^.tkei'^ueBD  xletenufnediis  ^lU.m  maJte 
up  forihfl  lossxrf'hbr.oMaiibpnngllhtAlday^aiUroBdirbyipayiag 
a'vint'to'Irdkndi  The  last  time  the'qu^en  Ud  beenli^'Dufatin 
iwhii  in  s86]' With  tbc'SriscfefiOnseeti  rE^cetlieni  bdsides.tbe 
viBll^tf  tho'PRiBice)aD'(i-{xUilteBiJci£Wales:nij'iBa$,<PiiMe  Albert 
ViotcU  dnd.«rinctijGe<b«B  of'>WilM,had'irisitedvIMa[ldiin,iiS8r, 
and  the  duke  and  duchess  of  Vodi'.ftilteTwirdliipriaoei  attd 
:priBiesS'  of  iW«Us>jni>iia97Vittit'.idii'4»Gk;of.«ny>L<pflitaUUlent 
[nQdliibidenlDeJand:tiK>1ad^dMitdiiuedBbBence>of'ihrt  sovereign 
■a  peitentfaad  «n>i>ied.:i)epe»ted<>oommcnb  Ciftttly  the  a^- 
nonfaoeomit'tif  lithe.  qaeen'a^jartaiationwBrimhflef  the  -ffsMcst 
publld  lintereat  .i|ia6^:Ukenvin|  tte^Tphijeal.  .iShftttly  befotvBt 
Falridlc'B.'Day  the  ipi6an  inuedlqji-dDdeDWhith  intensified  tUs 
intBrettirtfaht  iiudi  sUdters  niigbtin'  >fat)ax:  wear  a  spiig  of 
sboninKk  in  ith^.rlieaidgefiri.on''thit  inatjosal  iestivaL.  -  For 
^okHB'yeafS  pistthe  'Ixreorihgiof -dieJ9EeBn"MiBd  becntHigaided 
by  the  am^*  in^hdrflles  Mtiiimtaaper^'aaa^  fricsiom  hiad  cOo- 
aequently  ocdin^  but.  tfac  'ijaetnls.ixider'<pnti'anr<tnd.{n  a 
giaoe&ll  taiaanwto  what  h^d'l6mleily"becn.a.giaevabc».  The 
result  Was  tbat  StiFatdck'sOayiras  odaUnaedin  London  and 
throughout  the  stnpire  as  <k  never  bsd:beeBibefaie,  and  whan 
the  ^uedii  wQit  ovtrto  Dublin  mttheibeginnihg.oP  Aflril  ibe 
wos'seceavedwitb  tlwgreatest'enthnsiBlsm.     '  i-    .-.■    ! 

■'^Thi  gownl  ^election'' later  in'  the  year  -mode  no  pt«ctical 
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difierenoe  in  dife  strength  at  polities,  but  Mr  George  Wyadtaam 
took;  Mr  Gerald  Balfoitr's  [riacc  as  chief  lecietary,  witbout  a 
seat  in  the  Cabinet.  Both  befbze  and  after  the  election  the 
tlnlted  Irirfi  League^  steadily  advanced,  fresh  branches  con- 
tinijally  springing  up. 

The  visit  of  Mr  Redmond  and  others  to  America  in  tgoi 
was  not  believed  to  have  brought  in  much  mon6y,  and  the 

attivity  of  the  League  was  more  or  less  nestujiied 
y^^  by  want  >  of  funds.     Boy  Dotting,  however,  became 

rife,  e^Mcially  in  Sligo,  and  paid  agenta  also  pro- 
moted an  agitation  against  grass  farms  in  Tipperaxy,  Clare 
and  I  other  southern  counties.  In  Roscommon  there  was  a 
strike  against  renti  especially  on  the  property  of  Lwd  De  Freyne. 
This  ires  due  to  the  action  of  the  Congested  Districts  Btard  in 
buying  the  Dillon  estate  and  reducing  all  the  rents  without 
consulting  tfafl  effect  iiponothers.  It  was  argued  that  no  one 
else's  tenants  could  be  expected  to  pay  more.  Some  pro- 
eecutioufl  were  undertaken>.  but  the  government  was  much 
crltideed  for  not  using  the  special  provisions  of  the  Crimes 
Act;  atid  in  April  1903  certain  counties  were  "  proclaixiiied  " 
under  it.  In  February  1902  Lord  Rosebery  definitely  repudiated 
Home  Rule,  and  steps  to  oppose  his  followers  were  at  once 
taken  amomg  Irish  voters  in  English  constituencies. 

IxH^  Cadogan  resigned  the  vjceroyalty  in  July  190a,  and 
was  snccaeded  by  Lwd.  Dudley.  In  November  Sir  Antony 
MacdonoeU  (b.  1S44),  a  member  of  the  Indian  Council,  became 
under-secretary  to  the  lord-lientenant.  During  a  long  and 
successful  career  in  India  (1665-1901)  Sir  Antony  had  never 
oonbeakd  his  Nationalist  prodivities,  but  bis .  appointment, 
^bi^ut  the  form  of  which  there  was  nothing  peculiar,  was  favoured 
by  Lord  Lansdowne  aiui  I^xd  George  Hamilton,  and  ultimaiely 
sanctioned  by  Mr  Balfour,  who  had  been  prime  minister  since 
Ixrd  Salisbury's  resignation  in  July.  About  the  same  time 
a  conference  took  place  in  Dublin  between  certain  landlords 
and  some  membets  of  the  Nadonatist  party,  of  whom.  Ur  W. 
O'Brien  was  the  wtast  coospicuous.  Lord  I^tinraven  presided, 
and  it  was  agreed  to  ncommend  a  great  ^tension  of.the  Land 
PtiTclMse  system  with  *  itiew  to :  give  the  vendor  as  good  an 
income  BB  before,  while  decreasing  the  tenants'' annoal  burden. 
This  Was  attempted  ia  Mr  Wyndham's  Land  Purchase  Act 
of  1903,  'which  gKvci the  beaanttt  a. material reduMion,  a.bonus 
o(  13%  on  the  piirchaae'moQey  being  gnuUed  to  vcsidors 
^rou  funds  provided  )^  parKaiseid.  A  jttdicial' decision  made 
it  doubtful  whether  thiaperceotage  became  the  private  pccq^erty 
of  tenants  for  lifeoti  settled  estates,  but  a  further  Kt  passed 
in  1904  answered  the  question  in  the  'a&mative.  After  tfab 
the  sale  of  estates  proceeded  rapidly.  In  March  igbg  was 
puUSsbed  the  report  of  the' Royal  Conuniaaioiton  Irish  Uoiversity 
EdiKation  appointed  two-  years  before  with  Lord  Kriwrtson 
W  cbairman,  Trinity  Cdllsge, '  Dublin,  being  excluded'  from 
the  inquiry.  The  report^  which  was  nOt  isally  uoaimnoua, 
was  of  little  value  as.  a  basis  for  legidatidn.  It  recommended 
an  «xamhiidg  university  with  the^  Queen's  Colleges  at  Belfast, 
Cork  and  Galivay,  and  with  a  «ew  and  wdi-endowed  Roman 
Catholic  c<^ge'  in  DuUin. ' 

Id  August  was  formed  the  Irish  Reform  Association  out  of 
the  wreckage  of  the  late  Land  Conference  and  under'Lord. 
1%,  Dunraven's  pre^dency^ .  and  it  was  seen  that  Sir 

"Dtvnla  A.  Macdonnell  took  a  great  interest  in  the  proceedings. 
"""  Besides  transferring  private  bill  legislation  to  Dublin 

^  on  the  Scottish  plan,  to  vhich  im  one  in  Irelai^ 

objected,  it  was  proposed  to  hand  over  the  interna]  expenditure 
of  Ireland  to  a. financial  council  oonriating  half  of  ciominated 
and  half  of  elected  membeis,  and  to  give. 'an  Irish  assembly' 
the  initiative  in  pi^lic  Icisb  bills.  This  pe^cy,  which  was 
called  Devolution  j  iound  little  snppiHt  anywhere,  and  was 
ultimately  repudiated  both  by  Mr  Wyndbam  and  by  Mr  Balfour. 
But  a  diScult  parliamentary  ctfeis,  .caused  by  Irish  Unionist, 
su^idons  on  the  subjett,  was  only  temporarily  overcome 
by  Mr  Wyndham's  terignation  in :  March  igos-  Mr  Walter 
Long  succeeded  him.  One  of  the  cluef ,  questions  at  lissue  was 
the  postion  actually.occupiedby  Sir  AntdnyMacdonnelh    The- 
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new  chief  secretary,  while  abstaining  from  di^lacjng  the  under- 
ueretaiy,  whose  encouragement  of  "  devolution  "  had  caused 
considerable  commotion  among  Unionists,  announced  that 
he  considesed  him  as  on  the  footing  of  an  ordinary  and  sub- 
ordinate civil  servant,  but  Mr  Wyndham  had  said  that  be  was 
"  invited  by  me  rather  as  a  colleague  than  as  a  mere  under- 
secretary to  register  my  will,"  and  Lord  Lansdowne  that  he 
"  could  Ecarcdy  expect  to  be  bound .  by  the  oairow  rules  of 
loutine  which  are  applicable  to  an  wdinuy  member  of  the 
dvil  service,"  While  Mr  Long  remained  in  office  no  further 
Complication  arose,  bat  in  190$  (Sir  A.  Macdonnell  being  re- 
tained in  office'  by  the  Liberal  govermnent)  his  Nationalist 
leanings  again  became  prominent,  aitd  the  responsibility  of  the 
Unionist  government  in  introducing  him  into  the  Irish  adminis- 
tration became  a  matter  of  considerable  heart-burning  among 
the  Unionist  party, 

Mr  Balfour  resigned  in  December  r905  and  was  succeeded 
by  Sir  Henry  Campbell-BajuMrmaii,  Lord  Aberdeen  becoming 
lord-lieutenant  for  the  secom}  time,  with  Mr  Junes  Bryce  as 
chief  secretary.  The  general  election  at  the  be^nning  of  1906 
Was  disastrous  to  the  Unloiust  party,  and  the  Liberal  govern- 
ment secured  an  enormous  majority.  Mi  Walter  Long,  un- 
seated at  Bristol,  haid  made  himself  very  popular  among  Irish 
Uniomsts,  and  a  seat  was  found  him  in  the  constituency  of 
South  Dublin,  Speaking  in  August  1906  he  raised  anew  the 
Macdonnell  question  and  demanded  the  production  of  all 
oorrespondencB  connected  with  the  .under-secretary's  ^point- 
ment.  Sir  A.  Macdonnell  at  once  admitted  through  the  news> 
papers  that  he  bad  in  his  possession  letters  (nunouied  to  be 
"  embarrasaiug "  to  the  Unioqist  leaders)  which  he  ^night 
publish  at  bis  own  discretion;  and  the  d^ussiou  as  to  how 
far  his  appointment  by  Mr  Wyndham  had  prejudiced  the 
Unionist  cause  was  reopened  in  public  with  much  bitterness, 
in  view  of  the  anticipation  of  further  steps  in  the  Home 
Rule  direction  by  the  Liberal  ministry.  In  1908  Sir  Antony 
resigned  and  was  created  a  peer  as  Baron  Macdonnell  Sops 
after  the  change  of  government  in  1906  a  royal  commissiOB, 
with  ex-Lord  Justice  Fry  as.  chairman,  waS;  appointed  to  inves- 
tigate the  condition  oi  Trinity  College,  Dublin,  ajid  another 
under  Lord  Dudley  tfrinqulre  into  the  question  trf  the  congested 
districts.  ■  I  'I 

Mr  Bryce.  being  appointed  ambassador  to  Washington, 
Mr  Biirell. faced  the  session  of  iqei  aai.cluef  secretary.  Before 
he  left  office  Ur  Bryoe  publicly  sketched  a  •scheme  of  his  own 
for  remodeUing  Irish  Univer^ty  Education,  but  his  scheme 
was  quietly  put  on  the  sfieU. by  his  successor  and  received  almost 
universal  condemnatioiL  Mr  Binell  bfgan,  by  introducing 
a  bill  for  the  establishment  of  sm  Irish  Council,  which  would 
have  given  the  Home  Rujes  considerable  leverage,  but,  to  tbe 
suvpriseof  tbe  English  Liberals,. it  was  summarily  rejected  by  a 
Matifloalist  convention  in  Dublin,  and  was  forthwith  ab^doned. 
The  eatremo  party  of  Situ)  Fein  ("ourselves  alone  ")  were  against 
it  becAuse  of' the  power  it  gave  to  the  government  officials, 
and  the  Roman  Catholic  clugy  because  it  involved^  local  contrcd 
of  primary  education,  which  would  have  imperilled  their  position 
as  man^csts.  An  >  Evicted  Tenants  Bill  was  however  passed 
at  tbe  end  of  the  sesaon,  which  gave  the  Estates  CoKUoissioneis 
nnpreeedenfed  powers  to  take  land  compulsorily.  In  the  late 
summer' and  autumn,  agitation  in  Ireland  (led  by  Mr  Ginnell, 
M.P.)  took  the-  form  of  driving  cattle  oS  large  grass  farms,  as 
part'ofra  campaipi  against,  what  was  known  as  "ranching." 
This  reckleta  and  lawlesfi  practice  extended  to  several  counties, 
but  wM  worst  in.Galway  and  Roscommon.  The  government 
was  detentiinbd  not  to  use  tbe  Crimes  Act,  and  the  result  was 
that  aSendera  nearly  always  went  unpunished,  benches  of 
magistratesi  being  often  swamped  by  the  chairmen  of  district 
councils  who  were  ex  officio  justices  under  the  act  of  1898. 

The  general  election  of  igio  (daced  the  Liberal  and  Unionist 
parties  iri  a  [msition  of  almost  exact  equality  in  the  House 
of  Commons,  .and  it  was  at  once  evident  that  the  Narionalists 
under  Mr  Bedmoad's  leadership,  would  hold  the  balance  of 
power  and  control  the  fortunes  of  Mr  Asqifith's  goverament 


Digitized  by 


Google 


IRELAND,  OHUKGH  OF 


789 


A  atnall  body  of  "  Independent  Nati<}nali3ts,"'le<lliy  Mr  W9tiam 
O'Brien  and  Mr  T.  M .  Healy,  voiced  the  general  disiikc  in  Ireland 
of  the  Budget  of  1909,'the  rejection  of  which  by  the  House  of 
Lords  bad  precipitated  the  dissolution  of  parliameDt.  But 
although  this  band  of  free-lances  was  a  menace  to  Mr  Redmond's 
authority  and  to  the  solidarity  of  tiie  "  plei^e-bound"  Irish 
parliamentary  paity,  the'  two  sections  did  not  differ  in  their 
desire  to  get  rid  of  the  "  Veto  "  of  the  House  of  Lords,  which 
they  recognized  as  the  standing  obstacle  to  Home  Rtde,  and 
which  it  was  the  avowed  policy  of  the  government  to  abolish. 

BiBLiOGKAPHY. — Ancient:  The  AnntUs  vf  the  Four  Masters, 
ed.  J.  O'Donovan  {1851),  compiled  in  Donqjal  under  Charles  I., 
gives  a  eontinuoua  account  of  Celtic  Ireland  down  to  1616.  The 
independent  An*ials  of  Lou^h  Ci  (Rolls  series)  end  with  ijoo.  The 
Tepambhia  and  Bxiuptatto  at  GiraJdue  Cambreosis  (Rolls  «eries} 
are  chie^  valuable  lor  hia  account  of  the  Anglo-Norman  invadefB 
and  for  cfescriptions  of  the  country.  Sir  J.  T,  Gilbert's  Viceroys  of 
Ireland  (Dublin,  1865)  gives  a  connected  view  of  the  feudal  establish- 
ment to  the  accession  of  Henry  VIII.  The  Calendar  of  Docutnenls 
rellUiit  to  Ireland  in  the  Public  Record  Office  extends  from  1 171  to 
1307.  Christopher  Pembridge's  Annals  from  1163  to  ijTp  were 
published  by  William  Camden  and  reprinted  in  Sir  J.  T.  Gilbert's 
CharttOaries  of  St  Mary's  Abbey  (Dublin,  I88d).  The  AnmUs  of  Clyn, 
Douiing  and  Grace  have  been  printed  by  the  Irish  Archaeological 
Society  and  the  Celtic  Society. 

For  the  i6th  century  see  volumes  ii.  and  iti.  of  the  Printed  State 
Papers  (1S34),  and  the  Calendars  of  State  Papas,  Ireland,  includiiw 

that  of  the  Car»'>'  MtiC;     lere  tn  lAni        <uv>  ilsn  Rifh^nt  lil-Qnihiirsr'o 


s  Chronicles;  E.  Spenser,  View  of  the  Slate  of  Ireland,  edited  by 
__.  _(lorley  fiSoo);  Fynes  Mwysrai,  JOsiory  of  Ireland  (1735): 
Thomas  Stafford,.  Pocoto  Hibemia  (l8io);  and  It,  Bagwell,  Ireland 


PS); 


.  ,  if  Ofmimife.(i735^J736),  and  Orwwide 
-  -.  ■  '  (,1739)!  ^<¥^  Boyle,  eari  of  Orrery,  SUiie  Letters  (1743): 
the  Contemporary  History  of  Affairs  in  Ireland.  1641-16^2  (1879- 
1680),'  and  Hisbtry  if  the  Irish  Confederation  and  the  War  tn  Ireland, 
itf4J-j(5^(t883-iB9t),  both  edited  Ig^  Si*  J,  T.  Gilbert;  Edmund 
Ludlow'p  Memoirs,  edited  by  C.  H.  vitih  (1894) ;  th^  Memoirs  (A 
James  Touchet,  earl  of  Caatlehaven  (1815);  and  CromwU's  Letters 
and  speeches,  edited  by  T.  Carlyle  (1904).  See  also  J.  P.  Prendergast, 
The  Crormedlian  Settlement  of  Jrdaxd' (1870);  Denis  MUrphy, 
CtvmoeU  in  Ireland  (1S85};  M.  A.  Mkkfcon,  Ireland  in  Ae  17th 
Century  f  1884) ;  Sir  John  Temple,  History  of  lie  Irish  SebeUion 
{1812);  P.  Walsh,  History  of  the  RemoTistrance  (1674);  George 
Story,  Imparlial  History  of  the  Wars' of  Irelattd  (1693);  Thomas 
WitherOw,  Derry  and  Enniskillen  (l873):  Philip  Dwyer,  Sileije  of 
Derry  (1893);  Lord  Macaulay,  History  of  England -^ndS.  R.  Carmntf, 
History  m  England,  i6o3-t6s6.  Further  writings  which  may  be 
consulted  are:  The  Embassy  in  Ireland  of  Rinuccifti,  i64S-i64fi, 
.....         ._^^-^     5j|.   l^iQjam 


„ ,  1603-16 

_ :  the  Embassy 

translated   from   the   Italian   by 


.   Hutton   (1873); 


Writings,  edited  by.  C.  H.  Hull  (1899) ;  Charles  O'Kelty's  Macariae 
fsu^twn, .  edited  by  J.  C.  O'Callaghan  (1850);  and  ,4  Jaeobile 
Narrative  of  the  War  in  Ireland,  i68S-gi.  edited  by  Sir  J.  T.  Gilbert 
(1892). 

For  the  18th  centurV  T.  A.  Froude'3  English  in  IrdanH  and  W.  E. 
H.  Lecky's  History  of  Endand  cover  the  whole  ground.  See  also 
the  Letters  1724-773S  of  Archbishop  Hugh  Boulter,  edited  by 
C.  Faulkner  (1770);  the  Works  of  Dean  Swift;  John  Campbells 
Fhilosophital  Survey  of  Ireland  (1778);  Arthur  Young's  Tour  in 
Irdand  (1780);  Henry  Grattan's  Life  of  the  Right  Hon.  Henry 
GniUan<i839-i846)itheCorr«i^eMd«iM»Df  the  Marquen  Comwallis, 
edited  by  C.  Rdm  (1859);  Wolfe  Tone's  Au^lfiography,  edited  by 
R.  B.  O'Brien  (1893);  and  R.  R.  Madden's  Unit^  Irishmen  (1843- 
1846). 

For  the  19th  and  the  beginning  of  the  30th  centnry  see  the 
Aianial  Rtgistor;  R.  M.' Martin,  Ireland- b^ore  and  after  Ae  Union 
(l64»);BiTT.Wyae,  Historical  Sketch  of  the  laleCaOulie  A  fMoialion 
(1829);  G.  L.  Smyth,  Ireland,  Historical  and  Staiislical  (1844- 
1849);  Sir  C.  E.  Trevelyan,  The  Irish  Crisis  (1880):  N.  W.  Senior. 
Journals,  Conversations  and  Essays  retaling  to  Irdand  ( 1 868) : 
Sir  G.  C.  Lewis.  On  Load  Disturbantes  in  Ireland  and  on  the  Irish 
Church  Question  {1836);  John  Moriey,  Life  of  W.  E.  CUtdstone; 
Lonl  Fitzmaurice,  Life  iff  Lord  Granoille  (1905);  and  R.  Barry 
O'Brien,  Life  of  Parnell  (iSoS).  Other  authorities  are  Isaac  Butt. 
Irish  Federalism  (1870);  K.  O.  AmOld-Forster.  The  Truth  about 
the  Land  League  (1883) ;  A.  V.  Dicey,  Shgland's  Case  against  Home 
Rule  (1886);  W.  E.  Gladstone,  History  if  an  Idea  (1886),  and  a. 
leply  to  this  by  J.  E.  Webb  entitled  The  Queen's  Enemies  in  America. 
(1886);  and  Mrs  E.  Lynn  Linton,  About  Ireland  (1890).  See  also 
the  Report  of  the  Parnell  Special  Commission  (1890);  the  Report 
of  the  BessborouDh  Commission  (1861),  cif  the  Richmond  Com- 
mission (1881),  of  Qie  Cowper  Cammisekm  (1887),  and  of  the  Mathew 


Cotnmiaiiaa  (aSqj).  and  the  A«^f  irf'th»Cotigottad  Dietricts  Boacd 

For  the  church  in  Ireland  see:  Henry  Cottoii,  Fasti  ecclesias 
hibemicas  ( 1 848-1878) ;  W.  M.  Brady,  The  Episcopal  Succession 
(Rome,  1676):  R-  Mant,  History  of  Ike  Church  of  Ireland  (1840); 
J.  T.  Ba]l,  The  Reformed  Church  in  Irdand,  iS37~iS8^  (1886);  and 
W.  D.  KiUen.  Ecclesiastical  .Hisbiry  of  Ireland  (i^J^).  ft.  Theiner's 
Vetera  Monumenia  (Rome,  1864)  contains  documents  concerning 
the  medieval  church,  and  there  are  many  Mhers  in  Ussher's  Works, 
and  for  a  later  period  in:  Cardinal  Monn' b  Spieilegimm  Ossorienu 
(187:^-1884).  The  Works  of  Sir  James  Ware,  edfted  by  WaUer 
Harris,  ace^^erally,  useful,  and  Alice  S.  Green's  The  Makinf  of 


IRELAHD,  CHOKCH  OP.  Tbe  andetit  Cfaurcli'of  Ireland 
(described  in  the  Irish  Churdh'Act  1669  by  thisita  historic 
title)  has  a  long  and  chequered  history,  which  it  will' be  intH^est- 
faig  to  trace  iooudine.  The  beginnings  -lA  .  C3vlstianilry  in 
Ireland  are  difficult  to  trace,  but  tfa  we  is  no  doubt  tliat;  the  first 
Christian  missionary  whose' labours  were  crowned  with  any 
considerable  success  was  Patrick  (fl.  e.  450),  who  has  always 
been  reckoned  the  patron  saint  of  the  country.  For  sixcenturies 
the  Church  of  which  he  was  the  founder  ocoupied  a  remarkable 
positicm  in  Western  Christendom.  Irelaod;  in  virtue  at  once 
of  its  geographical  situation  and  of  the  spirit  <rf  its  people,  was 
less  adected  than  other  countiies  by  th«  movementB  of  European 
thought;  and  thus  its  devebpment,  social  and  leligioiis,  was 
largely  independent'-  of  foreign  .influences,  whether'  Roman 
or  F^lish.  In  full  communion  with  tfae  Latin  Churct,  the 
Irish  long  preserved  miny  peculiarities^  such  is  their  nlbnastic 
system  aod  the  date  at  whidi  Eister  was  kept,  which  distinguished 
them  in  discipline,  thou^  not  ctmspicuously  in  doctrine,  from 
the  Christians  of  countries  more  innnddiatnly  -  utider  pB|)al 
control  (see  IkelrnD:  Early  Sistory).  The  inceuaiH  in<nirsions 
of  the  Danes,  who  were  the  scourge  of  the  luid  for  a.  period  of 
nearly  thtee  hundred  yvars^  iMieveated  the.Clnrch  from  redeem- 
ing tile  promise  of  her  infancy^  and  at  ths'  date  bf  the'  English 
conquest  of  &daiid  (1171)  she  bad  lost  much  of  heruident 
deal  and  <A  heir  indq)ende«:e.  Sy  ths'time  she  hod  oome  more 
into  line  with  the  rest  of  EuPope,  and  Hie  Syndd'Of  CMhd 
pnt  the  seal  to  b  new  policy  by  its  ooknowledgment  of  the 
papat  juri^ctiOn  and  by  its  decrees  assimilatiag'  the  GbtDTch, 
in  ritual  add  usages,  ta  thati  trf  England.  '  Titerewasno  tbuught 
of  a'breach  tA  continuity^  but  tbe  datlnctivefeataiw  ■of  Celtic 
Christiaiuty  grachially  disappeared  fromthis  ttme  ommdB. 
English  influence  was  strong  only  in  the  region  nund  Xtnblin 
(known  as  tbe  Pale);  and  beij^ond  this  district  tbe  Irish 'were 
not  'disposed'  to  view  with  favour  'any  ecclesiastiiiat  refonis 
whicb  had  their  origin  in  the  sister  aAintty.  Thutrfvom  'tlw 
days  of  Henry  VIII.  tbe  ReforouOiou'mDvemettt  was>Undered 
in  Ireland  by  national  prejudice,  taad  it  never  succeeded  in 
gaining  tbe  allegiaiice  of  tbe  Iish  peopde  as  a  wfaote.  The 
ptdicy ,  whidi  dim:ted  its  propess-  was  bjundering'  and  stupid, 
and. i^ects -little  crodit  on  the'  EngBsb  statesmen  wh&  were 
responsible  fw  it.  .  No  attempt  was  made  to-  commend  the 
principles  Of  the  Rdonnation  to  the  nativE  Irish  by  concillatiag 
national  sentiuent;  and  the  [Mllty  wbitb  forbalie  tbe'  traa^- 
don  of  tbe  >Pi9,yer  Book  into  the  Dn^  Imguikge,  and  su^ested 
that  wherfe  English  was  not  understood  Latin  might  bo  msed 
as  an  alteraative,  was  doomed  to  'failure' item  the  ^h^nciiig. 
And,  la  fact,  the  reformed  cburcb  oG  I^ehmd  is  to  this'  d^  tbe 
chuiiob  (^  ft  small  section  only  of  tiie  population. 

The  Reformation  period  begins  with  tbe  passing  «f  the  Irish 
Suprefnacy  Act. 1537.  As  in  En^andy  the  changes  ^n  relt^on 
of '  successive  sovereigns  -  alternately  ohecked'  and  promotod 
the ' progress  of  the  movement,  although  iu'lr^nd  tfae'maas 
of  tbe  people  wexe  bss  deef^  affected  by  the  rdigious  con- 
troversies of  the  times  than  in  Great '  Britain.  At  Mary's  ac- 
cession five- bishops  either  ahaadoned,  bt  were  deprived  of, 
tbeii  sees;  but  the  Anglo-Irish  ;.wbo  sanained  faithful .  to.  the 
RefcMTnation  were  oat  subjected' to  posecutioo'  such  as  iwould 
have  beeti  their  fate  on  the  other  side.6£  the  Channel.  Again, 
under  Elizabeth,  while  two  bi^iope  (WiUiam  Walsh  of  Meath  and 
Thomas  Leverous  of  SLildaie)  wefe  deprived  for  open  resistance 
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tb  the  new  order  ol  things,  and  while  stem 
to  8tq>press  treasonable  {dotting  against  the  comtitution,  the 
uniform  policy  of  the  govenunent  in  ecclesiastic^  maUeis  was 
one  of  toleration.  James  1.  cuised  tbs  Supt^nscy  Act  to 
he  rigorously  enforced,  but  on  pc^tical  rather  than  on  religilous 
grounds.  In  distant  parts  of  Irdand,  indeed,  the  unreformed 
order  of  service  was  often  used  without  interference  from  the 
secuUr  authority,  although  the  bishopA  bad  openly  accepted 
the  Act  of  tJnff<Himty. 

The  episcopal  succession,  then,  -was  unbroken  at  the  Reforma- 
tion. The  Ifarian  prelates  are  admitted  on  all  hands  to  have 
been  the  true  bishops  of  the  Church,  and  in  every  case  they 
were  followed  by  a  liiie  of  la^rful  ^utCMMns,':  leading  down 
to  t^e' present  occupants  of  the  several  sees.  The  rival  lines 
of  Kconan  CtthoJii:  titulars  are  not  in  direct  succession  to  the 
Marian  btsbops,  and  cannot  be  regarded  as  continuous  with  the 
medieval  Church.  The  question  of  the  continuity  of  the  pre- 
R^ormatiotn  Church  with  the  Church  of  the  Cdtae  period  before 
the  Anglo-NonnaQ  conquest  of  Ireland  is  more  difBctilt.  Ten 
out  of  eleven  archbishops  of  Arma^  who  hdd  office  between 
1373  and' 1439  wene  conaecrated  outside  Ireland,  and  there 
is  no  evidence  forthcxMniag  that  any  ont  of  them  derived  his 
apostoHic  succesuon  through  bishops  of  the  Imh  Church.  It 
may  be.stated  with  confidence  that  the  present  Church  of  Ireland 
is  th&  diMct  and  legitunate  succestor  6f  the  Church  of  the  M-th 
and  zjth  centimes,  but  It  camkit  so  dearly  be  demonstcated 
that  fcny  exiatiagioiglanizatioa  is  omtinuouEi  with  the  Chuicfa 
of  St  Patrick.  In'the  reign  ijf  Jamesl.  the  fiiat  Ccmvocstion 
of  the  clergy  was  siunmooed  in  Ireland,  of  which  assembly  the 
most  iiotabte  act  was  the  adoption  of  the  "  Irish  Actides  " 
(1^15).^  'These  had  been  drawn  up  by  Ushec,  and  WcCC' more 
decidedly  CalvkuBtic' fn  tone  ChaJi  the  Thirty-nine  Articles, 
wbfch'  were,  not  -adopted  as.  standai^  in  Ireland  until  1634, 
when  ;StraS6cdi«raed'  them  on  Convocation.  Dudng-tbe 
CoRBjnOn^ealtb  period  the  bi^iopTics'  a4ii<^  bccaaie  vacant 
weite  not  filled;  hul  on'theiaccesaioa  of  Chailea  II.  the  Church 
waarstieKgtbetied  by  theiitruislation  lof  }<tei  Scamhall  (the 
HKet  ieambd  ami HeakMia  of  the  (irslates)  frtm.  Deny,  to  the. 
ptimatial.  we.  trf' Armagh,  and.  the  itonseoation.of  twelve  other 
biriM<>si,  aitaovg' whom  was  Jenm^  TaykK.  The  sfabit' pepod 
during 'wbidk^he.fM]icy'a£  Jaiilesi;II,.'picvaJkd  inilrel^id^was 
obe.4f\^diaaateE  tO'tbeE^ChOrcU;  but:  under  WiUiam^andiiMaiy 
sheregtiined-.liecitiniiacipolitkui.  She  had  iitow  J>een  Kfonried 
ht:jDbTb:.tJuai'ai»ytAm  :bHt:>hadi<Diade  little  pUngress^'and 
iIkv tytMnktri  pR)visicma'alrthe<^Peaal:<Gbdb -iatroduced  :by: 
thcEngValiifDVetwyeiit  made. her  more'impopuiac  th^-ev«. : 
llie  '.dlcrgsit'ifindisgi  thiarT'minist±ations::jniacdeptaUei'  ti6  €be 
igfcal)ririaa»«f  theipopaUticnK 'wn&itciliptM  lovimUknoe.  and 
■oiltftaideice^-iaad'aMhMigh  bright reacdptMnsiconkUbchatned,: 
there  witsitBuoh  thatlcalkfl  fis^foiJm.:<  To:UniUiBm  King  (16510- 1 
17^9)1-  tfidK>P|4)£'£)esiy,  and  subaequpndylarclibi^t^  df.EUitAiii, ; 
it-was. dwinly  dtietiiattftir'mHii^loftJieChnrchT^sTEMgBniAeii, 
■Ad  Ithe.  impulse  wUdkiheigave  itwas  felt  all  >thHiugft:the<iSth| 
ce[ttup)<.i'  His.'  «ccleaiaBlical ''influence  fwasitxetted  -ill  'dibect 
<^4>aaitioilCoi!BiimatdHtigh.Bbultei'aikdhi5TBctooli  wbo.auned 
!at  [afiUii|;':the';£staUi^edl  Cbucch  tbeiinstfuttient!  fjoc- the' 
prcmodonlof  EaglisM  poUtiaal  opimons  lathitr  tiiait  the  Gpirituol; 
liainBoftJhe'Iri^pfeopkl  la  iSooth^  Airtof  Umoa  wis  passed 
by  tiutiLe^statnrov^idtthenitBfoiwaixl^  luttil  Diseatablishntent, 
there  was  but  one  '''U;uted  Church 'of'£nglandr and  Indatid.'' 

CoDlfiniwua  agitatitnTfoir  the  itmov&l  of  Roman : Catlhblic 
diaibiHties  ■  bfoti^t  abotit  in  1633  the  paiang  a$  the  Chuidi 
TempoTslitSea  Act,'  ode  of  the  most  important  provisioBs  .of 
winch  Wad  thfe  rtdiicliion'af  the  number  «f  Irish  archbishoprics 
from  four  to  two,  alidof  bisboi^cs  from  eighteeh  to  ten,  the 
funds  th&s. -released  being .  administered  by  commisBianers. 
In  kSjfr  the  Tithe  fientdarge  Act,  Which  transferred  the  pay- 
mentioE  tft&es  from  the  ocmpieis'to  the  owners  ofland,  was 
passed,  aikd-  thin  a  sttbstantlal'  grievance  was  removed.  It 
became  Increatih^  plain,  however,  as  yean  passed,  that  all 
such  measures  of  eebef  WeUi  inadeqtiate  to  allay  the  dnSati^ac- 
tion  fdt  by  the  mijority  bf  Irishmeo  becsnse  of  the  continued 
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ensCence  of  the  Esublisbed  Chuich.  Her  poeition  had  been 
pledged  to  her  by  the  Act  of  Union,  and  she  was  undoubtedly 
the  historical  representative  of  the  ancient  Church  of  the  land; 
but  such  arguments  proved  unavailing ,  in  view  of  the  visible 
fact  that  she  had  not  gained  the  aftections  of  the  p<)iqi)e.  The 
census  of  1861  showed  that  out  of  a  total  populaiioa  of  5,798,967 
only  693,357  belonged  to  the  Established  Church,. 4,505,365 
being  Roman  CathoUcs>  and  once  this  had  been  made  clear, 
the  passing  of  the  Act  of  Disestablishment  was  only  a  question 
of  time.  Introduced  by  Mr  Gladstone,  and  passed  in  18^, 
it  became  law  on  the  ist  of  January  1871. 

The  Church  was  thus  suddenly  thrown  on  her  own  resources, 
and  called  on  to  reorganize  her  ecclesiastical  system,  as  well 
as  to  make  provision  for  the  maintenance  of  her  future  clergy. 
A  convention  of  the  biabops,  clergy,  and  laity  was  sununoned 
in  1870,  and  its  first  acjt  was  to  declare  the  adherence  of  the  Church 
of  Ireland  to  the  andent  standards,  and  her  determination  to 
uphold  the  doctrine  and  disdpUne  oi  the  Catholic  and  Apostolic 
Church,  while  reaffirming  h^  witness,  as  Protestant  and  Re- 
formed, ag^uBt  the  innovatioiM  of  Rome.  Under  the  constitu- 
tioo  then  agreed  on,  the  suprenie  governing  body  of  the  Church 
is  the  General  Synod,  consisting  of  the  bishops  and  of  aoS 
clerical  and  416  lay  representatives  of-  the  several  dioceses, 
whose  local  affairs  are  managed  by  subordinste  Diocesan  Synods. 
The  bishops  aie  elected  aa  yacandes  arise,  and,  with  certain 
restrictions,  by  the  Diocesan  Synods,  the  Primate,  whose  see 
is  ArmagU,beUig  chosen  by  the  bishops  out  of  their  own  number. 
The  patronage  of  benefices  is  vested  fn  boards  of  nomination, 
on  which  both  the  diocese  and  the  parish  are  represented.  The 
Diocesan  Courts,  consisting  of  the  bishop,  his  chancellor,  and 
tWo  elected  members,  <me  clerical  and  the  other  lay,  deal  as  courts 
of  first  instance  With  legal' questions;  but  there  fs  an  ^>peal 
to  the  Court  of  the  General  Synod,,  composed  pf.tHree  bishops 
and  foil;  laypien  who  have  held  judidaJ  o^ce.  Inuring  tifi 
yean  1871  to.  i8f8  the  wviaioit  of  the  Prayer  Book  mainly 
occupied ' the  attention  of  the  Generid  Synod;  but  although 
many  far-reaching  resoluiiona  were  proposed  by  the  then 
predoDjinant  Evangelical  party,  few  changes  of  mo^ient  were 
cairied,  and -none.  whtdKafected  the  Chwch'a  doctrinal  jjositien. 
A  two^thirds  majority  of  both  the  lay  tindclferitial  ycteis^ieceMaiy 
before  a,oy  Change 'c?ii;'be,.niade  14  the'"fonnillarieSj  and  an 
ultimate  vetp  'r?atsj'ion  certain-  co'iwti^ns,  with  tjie  ^uk  pf 
bidhops.    .■  '  .!■  -,  ./'■■■  .    '  I  ,  i 

The'ettem  of  DtetstatiHshmentfaaVe  beeb  panly«x)d  and 
partly,  evil. 'Dti  the  one  Tiaijd,  the  Chijrch'  has  ifoilr  all  the 
bene£ts  of :  ^toaomy  aqd  Js  free  ^roin  the  aponyiJies  incidental 
to. stale. ccffltiol.  HcC  laws -are  idi^nke,  Mid  tJM > audmity 
ttf  her  judicial  couet^  is'reteoghized  by  dl  bbr'merabers.  The 
place  giveA  tb  the  laity  id  Her  "synods"  has  "qiiJckened  in  ibeto 
t^e.9ense  of,  r^popsibility  so  essentia^  to  ^he  Church's  progress. 
And  although  there  Ar«' few  woridly  Snducemotds  to  men  to 
tike  orders' in  Ireland,!  the  Glei'gy4re,'  fdi  the'&ost'pait,  the 
eijual^of  'their  predece^r^  In'sotjlal  Standing  and  in  intellectual 
equipriienh  while  the .  standard/ of  ,  clerical  activity,  is.  higher 
than  m  pre-DisestablfshineiBt  days.  OU'itbe  iXtbnVhand^  the 
vesting  ol  patronage'  In  large)  bodies  Uke^ytrod^i  oi  (afe  'is  the 
case'  iri  sotne-  districts)  in  libmihatore-with  Kttle  'kndwtedge 
of  the  Chuich  beyond  the  bonjprs  of  their  own  pf rish,  i»  not 
an  ideal  Siystesi,  although  it  b  working  'better  ^as  the  d^kgeis 
of  parochiaGsiA  a^id  provincialiiy  are  becoming  more  generally 
recogm'zed  than  in  the  early'years  of  Disestablish mtiit. 

The  finances  are  controlled  by  the  Representative  Church 
Body,  to  which  the  sum  of  £7,581,075,  sufBdent  to  provide 
life  annuities  for  the  existing  dergy  (2043  in  number),  amounting 
to' £596,913,  was  handed  over  by  the,  Churclj  Temporalities 
Commis^OQfrs  in  1870.;  So  skilfully  was  this  fund  administered, 
and  so  generous  were  the  contributions  of  clergy  and  luty, 
at  and  since  Disestablishment,  that  while  on  3ifit  December 
1906  only  r35  annuitants  Were  living,  the  total  assets  in  the 
custody  of  the  Representa-tive  Church  Body  amounted  at 
that  date  to  £8,719,941.  Of  this  sum  no  leas  than  £4,53S>953 
represented  tlu  free-will  offerings  of  the  members  of  the  Church 
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for  die  thirty-«even  yeais  ending  3iat  December  1906.  Out 
of  the  iatetest  on  capital,  augmented  by  the  annual  parochial 
aasessments,  which  ate  adminiatered  by  the  central  office,  pro- 
vision has  to  be  made  for  two  archbishops  at  jE^soo  per  annum, 
eleven  bishops,  who  receive  about  £1500  each,  and  over  1500 
parochial  clergy.  Of  the  clergy  only  33S  are  curates,  while 
1161  are  incumbents,  the  average  annual  income  of  a  benefice 
being  about  £aAo>  with  (in  most  cases)  a  house.  The  large 
majority  of  the  clergy  receive  theii  training  in  the  Divinity 
School  of  Trinity  College,  Dublin.  At  the  cenaus  of  1901  the 
members  of  the  Church  of  Ii^and  ntimbered  579,385  out  of  a 
totd  population  of  4^56,^46. 

Seek.  ManUSistory 01  the  ChuTckof  Ireland  (.2 vcA6.,Loadori,jS^h 
Essays  on  the  Irish  Church,  by  various  writers  (Oxford,  1866); 
Maziere  Brady,  The  Alleged  Coiaiersion  of  ike  Irish  Bishops  (London, 
1877);  A.  T.  Lee.  The  Insh  Episcopal  Succession  (Duhlin,  1867); 
G.  T.-Stokea,  Ireland  and  Ike  Celtic  Church  (London,  1888),  Ireland 
and  the  AHglO'Norman  Church  (L.ondon.  1892),  Som^  Worthies  of  the 
Irish  Church  (London,  1900);  T.  Olden,  The  Church  0/  Ireland 
(London,  1892);  J.  T.  Ball,  The  Reformed  Church  of  Ireland  (London, 
1890)  ;H.C.Groves,rA«riteiar-4«ftWj-fto6jo//refci«d(DubKn,  1897); 
W.  Lawtor.ri*  Itiformati^m  in  Ireland  (London,  1906);  Reports  of 
the  RepresentaUBt  Church  Body  (Dublin,  1872-1905).     (j.  H.  3s.} 

IRBNAEUS,  bishop  of  Lyona  at  the  end  of  the  and  century, 
was  one  of  the  most  distinguished  tbetdogjans  of  the  ante- 
Nicene  Church.  Very  little  is  known  of  his  early  history. 
His  childhood  was  spent  in  Asia  Minor,  probaMy  at  or  near 
Smyrna;  for  he  himself  tells  us  (Adv.  haer.  31;  Si  ft  and  Ztiseb. 
Hist.  Bed.  V.  30)  that  as  a  child  be  heard  the  preaching  of  ^oly- 
carp,  the  aged  bishop  of  Smyrna  (d.Pebmary  ^a,  156).  But 
we  do  not  know  when  this  W4s.  He  'can  hardly  have  been 
bom  very  kmg  atttx  tjo,  for  later  on  be  frequently  mentions 
havieg  met  certain  Ghrlstian.  presbyters'  who  had  aatualiy 
seen  John,  the  disciple  of  our  Lord.  The  circumstances  under 
which  he  came  into  th^  West' ara. aba  unknown  to  us;' the 
only  thing  which  is  certaini  is  that  at  the  time  of  the  persecution 
of  the  Gallic  Church  under  Marcus  Aordlus '(i;);)  he  was  a 
presbyter  of  the  church  at  Lyons.  'In  177  or  178  be  went  ta 
Rome  <fa  a  mission  frota  this  church,  to  'make  repcesentations 
to  Bi^dp  E^eatherius  in  favour  of  a  more  lenient  traiXment 
of  the  MoBtanists  (see'  Montakkh.;  £us.  v.  4v  a).  On  his 
return'  he  was  caUed  upon  to  undoitake  the  direction  of  the 
chttfch  at'  Lyons  in  the  frtace  of  Bishop  Pothinus,  who.had 
perisbdd  In  the  persectttion  (£us^  V.  5;  8).  As  bishop  he  carried 
on  a  greai  and  fruitful  work.  Though  the  statement  of  Gregory 
of  Tours '(£f iff.  Fcunc.  i.  39),  tbatwithinft  short-time  he  succeeded 
in  coiivertiBg  all  Lyons  to  ChristJaiaty,  b  probably  eataggerated, 
from  blmat  any  rate  dates  the  wide  spread  of  Cbris^anity  in 
Lyons  «aA  its  neighbburhood.  He  devoted  particular  attention 
to  tryjng  to 'reconcile  tfati  'iffmwrous  sects  which  meaaced'  the 
eidstenoe  fA  the  church  (see  bdow).'  In  the  dispute  on  the 
question  of  Easter,  which  for  along  time  disturbed  the  Christian 
Church  bcith  hi  West^  and  ■  Etist,  he>  endeavoured  by  mtans 
of  many  letters  to  eSect  a  oompremise,  and  in  particular  t^ 
exercise  k  moderating  inSuence  on  Victor,  the  btsbnp  of  Rome, 
and  his  unyielding  attitude  towards  the  dissentient  churches  rf 
Africa,  thus  jOsHfyiJ^  his  name  of  "  peacei^iiaker  '■'  (Eireaaios) 
(Eus.'  B.R.V.  34.  18).'  The  date  of  his  death  H  unknown.  '  H'ik 
martyrdom  under  Septimhis  Severus  i»  Telalted  by 'Gregory  of 
Tourscbat  by  bo  earlier  wtiter. 

'  Theclii^  Woric  of  Irraaeus,  wriCten  about  rSo,  Is  his  '-  Refuta- 
tion and'  Ovbrthrow  of  Gnosis,  f^ely  SO  called  '*  (usually  in- 
dicated by  the  'i&meAgi^nst'the  Heresies) .  '  Of  the  Greek  original 
of  Ms  WMfc  only  fragmenu  survive;  it  Oldy  exists  In  full  in 
an  did  Latin  translation,  the  slavish  fidelity  of  which  to  a  certain 
ext^tttmakes  up  for  the  lfN«:of  the  (^ighiai  t^t!  The  treatise 
H  divided  into'  five  books:  'of  thrise- the' 'first  two  contain  -^ 
minute  and  wfell-intonaed  description  ahd'critlcism  of  the  tenets 
of  various  heretical  sects,  especially  the  Valentinkins;  tlie 
other  three  set  fdtth  the  true '  doctrines  o!  Ctolstianity,  and  it 
is  from  them 'that  we  &id  out  tbe'-thmtbgkal  dpiniohs  of  the 
author.  '  Irehaetts  Admits  himself  that  he  b  ntit  a  good  writer. 
And  inA^ttd,' as  he  worked,  his  m^teri^  assiimed  such  un-- 
manageable  proportions  that  be  could  not  sncoeed  in  tltfowiag 


theni  into  a  satisfactory  form.  But  however  clumsily  be  may 
have  handled  his  material,  he  has  produced  a  work  which  is 
even  nowadays  rightly  valued  as  the  firat  systematic  exposition 
of  Catholic  belief.  The  foundation  i^mu  which  Irenaeus  bases 
his  system  consists  in  the  episcopate,  the  canon  of  the  Old  and 
New  Testaments,  and  the  rule  of  faith.  With  their  assistance 
be  sets  forth  and  upholds,  in  opposition  to  the  gnostic  dualism, 
i.e.  the  severing  of  the  natural  sjid  the  si^iematiiral,  the  Cathofa'c 
monism,  i.e.  the  unity  of  the  life  of  faith  as  'wiUed  by  God. 
The  "  grace  of  truth  "  (  the  charisma),  which  the  apostles  had 
called  down  upon  their  first  disciples  by  prayer  and  laying- 
on  of  hands,  and  which  was  to  be  imparted  anew  by  way  oi 
succession  (SioZoxfi,  succasio)  to  the  bishops  from  generation 
to  generation  without  a  break,,  makes  thoee  who  receive  it 
living  witDesses  of  the  salvation  ofiered  to  the  faithful  by  written 
and  spoken  tradition.  The  Scriptures  of  the  Old  and  New 
Testaments,  rightly  expounded  by  the  church  alone,  give  us 
an  insight  into  God's  pUn  of  salvation  for  mankind,  and  explain 
to  us  the  covenant  which  He  made  on  various  occa^ons  (Moses 
and  Christ;  or  Noah,  Abraham,  Moses  and  Christ).  Finally, 
the  "  rule  of  faith  "  (regid'a  fiiei),  received  at  baptism,  contains 
iji  itself  all  the  riches  of  Christian  truth.  To  distribute  these, 
i.e:  to  eluddate  the  rule  of  faith  as  set  f CHlh  in  the  creed,  and 
further  to  point  out  its  agreement  with  the  Scriptures,  is  the 
object  of  Irenaeus  as-  a  theologian.  Hence  he  lays  thtgtt&test 
stress  on  the  c<moeptIon.ctf  God's  disposition  of  salvation  towards 
mankind  {oecowhitid),  the  object :  of  which  is  that  mankind, 
who  in  Adam  were  aunk  in  sin  and  death,  should  in  Christ, 
cotnpdsed  a&  it  wne  in  his  person,  be  ibrought  back  to  life. 
God,  as  the  head  of  the  family,  so  to  epeak,  di^joaes  of  alL  The 
Sod,  the<  Word  {Logos)  for  ever  dwelling  with  the  Father,  carries 
out  BUs  behests.  The  Holy  Ghoet  {Prmvma),  however,  as  the 
Spirit  of  wisdom  ice  ever  dwelling  ndth  the  Father,  controls 
what  the  Father  bas' 'Sppouit«d,  and  the'  Son  fulfilled,  and  this 
Spirit:  fives  in.  the  cltuiclh'  The  climax  of  the  divine  plan,  of 
salvation. i&  found lin, the, incarnation  of  the  Word*  'God  was 
to  become  man,  aitd  in  Christ  he  became  man.  Chiist  must 
be  God;  for  if>not,  the  devnl.^ouldfhave  had  a, natural  claim 
dn  him,  xnd  he  wt)uld  iiave<bcen'no.  moce  exempt  from  death 
than  the  other  children  of  Adam;  he  must  b%..mdn,  if  his  blood 
were  Indeed  to  redeem  us:.i  On  Godli  near  date  the  power  of  the 
devil  is  broken,  and  in  Him  is  accomplished  the  recondliatioti 
between  God  and  man,  wiio  henceforth  purples  his  tmelobj^, 
namely,  to  beowK  tUte  tmto  :Godv  '  In  the.iGod-man  God  has 
drawn  men  up  <to  Himself.  Into  thw  human,:  ^eshly  end 
pmishable  nature  impniBhable .  life  is  thereby  engrafted;  it 
has  becomie  deified, «nd  death  has been.dbAHgediitto  imnxDct^ty. 
In. the  sacrament  cf  tte  Lord''^  Supper it<  is'the  heavfidy  body 
of  the  God-man 'Which'H  actually  partajuB  oC  in  theeleriiejits. 
This  exposition  by'IreBseus  of  :the  div&e  eeonomy"  and  ithe 
incarnation  was  taken  as. a  criterion  by  later  theoldftiansv  csped- 
E^yin  the  Greek  Cbqrcfa  isL  AHianasius^  Gregary  of -Nysak, 
Cyril  k>f'  Akiandria,  John  of  DainascuB).  ^  He  himself  >  was 
espedalty  infli4eneed  by .  Sb  -John  and  >St  Fanl.  ' '  Before'  has  the 
Fouith  Gdapel'did  notseemtnezist  foT'lthe  Chundi;  lotaacos 
made  it  a  Uviqg  fbmi.  His  bonoeption'ofche  Logafais-aot^that 
of  the  phildsophetB  and  apologists; ) he  1  looks  Upon  the 'Logos 
not  as -the  ''reaB«iL''  oE  iGod;  hut^aa  the ''.voite  ".  with  wkioh 
the  Father  jspeokfi  in  the  roytlatiDni  to  mankind^' :as  did  the 
writer  of  'the  Fourth' .Ocspcl.  And;  the  Pauline  <epi£tleB  ait 
adapted  almost  bodily  by  Irenaeu^  aooordibg  to  the 'ideas 
contained. in  thefn;  UsaxpbsitiOn&ofteh'prBicnt'th&ipqiwrance 
of  a'paDcbwork  ofSt  Pa'ul's  ideas.  Certunly,  it -iKonly- one 
siderof  'Paul'sithought  thsthe  displays-  to'ub..  ■  The  .gi«al''con' 
ceptions  of  jnstificatibu' and  atonement  aie  h^dlyevsr  touched 
bn^'Irenaeusi'  In  Irenaeus  is  no  longer  Heard  the  Jtw;'Strivir^ 
about  Bbd  agaijist  the  law,  who  has  had  to  break  free  froin' his 
eaily  tradition  of  PharKOism,     .■■."■)  1/    .    .    ,  ■  j;'  ■    '.j  !  . 

liU.  receikt  times  ><<!>Aatev«T  other  wri tings  add'  lettto  of 
Irenaeus  are  mentioned; by- EusebiuB'af/peared  tO'be'Jdat;"irit* 
theexceptioniof  afragmenl  here  «t  t{i6re:> 'Recmtly,  hKmivM^ 
Itwo  Armenian  schdarb,  Eafapct  Ter-MI^Ccttscb^h  and'fAn*i 


iCb^h  and'f^ntwd 
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'f't-r  Minwwijtnit,  have  puMlahcd  from  «n  Armenian  tranHlation 
a  linruiini  wllikiri  iLciiixin,  n^o;;  minor  ciliiion  u>oH)  ot  the 
wurlt  "In  iifiMif  (if  Ihr  jt|t(«t»lii:  leuiMnn"  mcniioncfJ  by  kuncbiu* 
i//.H.  V.  jti).  'J'liJit  vink,  which  i»  In  the  form  ot  a  diaUigue  with 
lino  Uurrianu*,  mhetwite  unknuwn  Ut  m,  contuina  a  Htatement 
iif  llin  liinilnmciitid  iruthn  of  C'hrblfunity,  It  i*  the  uMtnt 
(iiltuhlarn  ««lutil,  antl  an  emxUeM  caampit;  of  how  Biihop 
Iri'iiHuHD  wart  utile  luil  only  iniMemi  Chrintlanltyaa  a  theologian 
anil  cufHiund  ll   iliuurcilraliy,  hut  alio  to  piciiiih  It  lo  lay- 

lliHl.i(MiaArilv,'--Th0  mIIiIim  of  tht-  Drneillctlne  K  MaMuet 
(I'm Id,  I7rci  ami  r7.i4.  ni|>rlriinil  In  Mluiic,  Curtut  fialroloiiat,  Scriui 
(iiiiiiii,  viil.  V,,  I'lUlN,  IHny)  liuiiininiriiiiitl  l<>  Ix'  liii-  ntiiiuluni  one, 
lltl  ll  WHO  ■iiiHTMulH  liy  ilii'  i^liiiiru  of  Ailiiliih  Siii-rt'ii  (3  vuk, 
l,rl|i/lK,  1K4N  1H51)  uml  of  W.  Wiuiin  llarvfy  (1  v«l«.,  Ciimliridaf, 
INK'/),  llto  lnll«r  Mnii  lliti  only  rillllnii  whii-h  t'(>titain>  the  Syriac 
li.iKiiiciila.  I'ltr  an  ICiiiilUh  ininNliitioii  »^1\k  AnUi-NicMf  Library, 
01  miNlcni  imiiioiiruiilii  i'iimhiiIi  il.  /IruliT,  Iranixtui.  lUr  fliichof 
trnn  Lyon  (Ilctllii,   ift?!);  l''r|pilHdi  IjN.fH,  Irrnaein-nandsrhriflen 

i\*-\\>m.  i"*"*)!  JohrtiiiiM  Wirrifr,  /Jnc  I'nulinimui  des  irenaeut 
I'diulu,  iHNijJi  Jiitianiic-H  Kunar,  Dm  (latltihhre  dea  Irenoeut 
l.i'llMla.  iNijO)  ICrnit  Klvlilui,  Pi*  Anihropolatit  dt>  htiliftn 
fcwricHt  (Mdiwii'ri  iHm);  AllH-ri  I )iififim-i|,  Saint  Irhifr  d'aria, 
HJiMll  I'"r<ii1«  Slull,  IHr  hthrp  lUv  lleil.  Irrniuau  von  lUr  lirlasung 
unif  IhiHuHOi  (M<ilna,  ii>iiM:  nlmi  llir  hlHtitrlm  of  iliiuma,  cHiin-iolly 
lliMiiai'lc,  NDiT  llntliuiip-lliiiii'r.  An  Sntrtxtmtion  lo  fiw  Harh  History 
nj  Cktf\Uun  l>intfi»»  (Lomloii,  xv\s),  (G.  K.) 

miHIt  llir  itump  u(  aevrrul  Hyaanllne  cmprcuea. 
I.  Imnnh  (7.SJ'Me,0ilhewiri'of  LrolV.,  Kml  Roman  emperor. 
Orlulnally  a  (hhit  Inil  lieaiidtut  Alhenlun  orphan,  the  apcedily 
UHliiril  the  luva  ami  iMnlii loner  of  hor  foeblr  huaband,  and  ut  his 
tlcHih  ill  7H0  waa  led  tiy  liim  nuIo  Kuardtan  of  ihe  empire  and  of 
Iholr  (vn-yimr-tilil  aun  I'uiiiilanllno  VI.  Selalnft  the  supreme 
|mwpr  In  thv  iianip  of  Iho  lallor,  Irene  ruled  the  empire  ai  her 
iiwii  dlMcrto Ion  tor  ten  yrnra,  dUplayliiR  ft>^at  firmnoa  and 
anHHiiiy  tn  hvr  (uvrntment.  Her  moat  notable  act  was  the 
r*>Morattun  of  (ht>  urihodoa  imaie-wumhlp,  a  policy  which  ahc 
alwaya  had  an'rtitly  lavuuml,  thouRh  compelled  to  abjure  it 
in  her  hti»liaml'a  llfriimp.  Ilavlns  elci'le*!  Taraaiua,  on«  of  her 
IMrtlnana,  lu  lht<  )tntrlnr\'halp  (7114),  she  nuromoned  two  church 
munt'lU.  The  fornit^r  u(  theae,  held  in  i^b  at  Conttantiaople, 
Waa  frtiilralml  by  Ihe  opixiaiiloLn  t.iS  the  soldiers.  The  .tecond, 
Htiwt>itnl  al  Nitttpa  tn  7S7.  formally  rwiwd  the  adoration  ot 
tmaiiiui  ami  rpuniletl  tho  Kaalt^m  thun-h  wilfa  that  of  Rome. 
Aa  t\iiMtaHilnp  a|ipn>ach««t  roaluriiy  he  htgka  lo  rtow  restive 
kintlvr  hi>r  aHlMralic  *vny.  An  ailinnpl  to  frre  himself  by  forc« 
Vfaa  v»\  and  VWtahwt  hy  ih*  eiu|vrvsa,  who  demanded  thai  the 
tMlh  td  ttdtility  ahwuld  llH<iHffur«:ar\l  be  taken  in  her  name  alone, 
't'hr  ^liM'vaivni  whit'h  ihia  utvawouMt  sweUeil  in  700  into  open 
truNiaiM'v,  amt  ihe  Mtldiei«,  headed  by  Ihe  Armenian  guard, 
ftvHMlty  |WH'laime<l  i\instantine  VI.  as  the  tadr  ruler.  A  bollow 
w^utdaiuv  ttf  friendshit>  was  nudntaineil  between  CoasianiiiM 
and  livn*.  wh\>»  litk*  ^4  eroiwss  was  nuilimwd  in  ;oj;  but 
(tw>  rival  f«vi)«\iM  irmainvd.  and  Irene,  by  skilful  intrifucs  with 
(hf  bixhsHvi  and  t>>uiitenk  orttaiun\l  a  (Mwrrful  a^nspiracj'  on 
Ik^  ^iwn  be4t«ti.  funstaniine  v\>uld  <,inlj-  flee  for  aid  to  the  pro 
viuttit,  hut  ewn  Iheir  he  was  surrvmiHleil  br  participants  in 
\h»  (An.  Seiaett  h,v  b>»  attntdaMis  on  (he  .\siaiic  shore  of  (he 
Iiiv4t<tttw^  thv  e«»|*«vw  was  i>*rrwi  bai^L  to  (he^  palact  at  Con- 
sianiuMt>l\-:ai^)  theers  hy  iKeor\tmof  htsroothcv,  hts^^-eswrtv 
xiabttt:^)  Ml(.  An  ev'bivtr  >.«<  the  «un  and  a  •.Urkness  of  se^-este^fi 
tt«.\x'  duialktK  wvrc  odnlmiett  hx  itve  iXMnmoo  supefstiikm  to 
thr  honwskl  lK«\<r».  Itr^w  mKtw^l  in  (w<«(>eeitv  and  tpkiKknir 
(\M  iiw  yiMtnt.  li^he  is  Mid  to  hav<-  eit\(e«\'owr<Ml  (^^  nviKtliaie  a 
«ui4W)tr  tvtKvvtt  her>^'(l  anvl  t^hArfenvAKnt^;  hut  4K\.\«vlinfE  to 
)'hv>^^h4)K«.  »l»>»  aA.»»»e  iiHtttKiio*  ii.  ih<-  j*h-?TOc  w»s  fivMTsced 
Kx  \«>ws,  v«e  \>i  h*-*  tj>\\*mif*.  A  t>»v\tevt»d  al'.JAnof  lwtw««n 
V\>»ta(*Hj!tw  aM  ^'hAik-i»MMRtw's  ',iau«ctt;<rr.  K\<4hr«vle,  was  in  (or* 
htvNLvHk  vxH  t>>  IriKw.  Itt  .'ii.v.'  ibe  )vtt;s '..»»«.  uixw  «tK<iBi  jlte  hjid 
Uv^^h^^(  «■^^H\  iK*»K»tn  jithi  tawHtr,  WMVs^rifvi  «»'.:(si  h»^r.  and 
^»;.^■.v^^  ^sM  iV-  ;^^\>iv  Nna-^^iw*,  ',!»*■  »'.■.;;»;«  vx  aataoe,    TV 

l^<ttN-«t  ix"»T«  ■»  (S.'  h*is^,  v>»  ^*t  Tirt^vtss  *fJ,"  was  «B»ed 


monasWrles  has  given  her  a  place  among  the  saints  of  the  Gred 

Src  E,  Gibbon.  The  Dedive  and  Fait  of  lit  Roman  Empire  (ed. 
J.  Bury,  London,  1B06J,  vol.  v.;  G.  Finky,  HiitoTj  of  Greece  (ed. 
1877,  Oxffird,)  vd.  u.;  F.  C.  Schlossw,  GeickichU  der  bitderstur- 
menden  Kaiser  des  ostrdmischen  Reichei  (Frankfort,  1812);  J.  D. 
I'hor(;poulo«,  Blp^  i  aitrotptnipa  "Pwnoiui'  (Leipzig,  !887);J.  P 
Bury,  The  Later  Roman  Empire  {hoaAon,  1S89),  11.480-498;  C.  Die! 
Fiturei  bytanlines  (Paris,  1906),  pp.  77-109.  (M.  O.  B.  C.) 

1.  Ikenk  (c,  1066-C.  iiao),  the  wife  of  Alexius  I.  The  best- 
known  fact  of  her  life  is  the  unsuccessful  intrigue  by  which  she 
endeavoured  to  divert  the  succession  from  her  son  John  to 
Niccphorus  Bryennius,  the  husbojid  of  her  daughter  Anna. 
Having  failed  lo  persuade  Alexius,  or,  upon  his  death,  to  carry 
out  a  coup  d'ltal  witii  the  help  of  the  palace  guards,  ^e  retired 
to  a  monastery  and  ended  her  life  in  obscurity. 

3.  Ikene  (d.  1161),  the  first  wife  of  Manuel  Comnenus.  She 
was  the  daughter  of  the  count  of  Suizbach,  and  sister-in-law 
of  the  Roman  emperor  Conrad  ZI.,  who  arranged  her  betrothal. 
The  marriage  was  celebrated  at  Constantinople  in  1146.  The 
new  empress,  who  had  exchanged  ber  earlier  name  of  Bertha 
tor  one  more  familiar  to  the  Greeks,  became  a  devoted  wife,  and 
by  the  airoplidty  of  her  manner  contrasted  favouiaUy  with 
moBt  Byzantine  queens  of  the  age. 

H.  V,  Kap-Herr,  Die  abmdlandische  FoUtik  dts  Kaisers  Manvd 
(Straisburg,  li&i). 

IRETON,  HENRY  (i6ii-i6ji),  English  parliamentary  general, 
eldest  sou  of  German  Ireton  of  Attenborough,  Nottinghamshire, 
was  baptized  on  the  3rd  ot  November  1611,  became  a  gentleman 
commoner  of  Trinity  College,  Oxford,  in  1636,  graduated  B.A, 
in  1639,  and  entered  the  Middle  Temple  the  same  year.  On  the 
outbreak  of  the  Civil  War  be  joined  the  pariiamentaiy  army, 
fought  at  Edgehill  and  at  Gainsborouj^  in  July  1643,  was  made 
by  Cromwell  deputy-governor  of  the  He  of  Ely,  and  nest  year 
served  under  Manchester  in  the  Yorkshire  campaign  and  at  the 
second  battle  of  Newbury,  afterwards  supporting  Cromwell 
in  his  accusations  of  incompetency  against  the  general.  On  ihe 
night  before  the  battle  of  Ma9d>y,  in  June  1645,  he  succeeded 
in  surprising  the  Royalist  army  and  captured  many  prisoners, 
and  next  day,  on  the  suggestion  of  Cromwell,  he  was  made 
commissary-genera]  and  appointed  to  the  command  of  the  left 
wing,  Cromwell  himself  commanding  the  right.  The  wing  imder 
Ireton  was  completely  broken  by  the  impetuous  charge  of  Rnpert, 
and  Iretoa  was  wounded  aiKl  taken  prisoner,  but  after  the  rout 
of  the  enemy  which  ensued  on  the  successful  charge  (d  Cnmwdl 
he  regained  his  freedom.  He  was  present  at  the  siege  of  Bristol 
in  the  September  following,  and  took  an  active  part  in  the  sub- 
sequent victorious  ompaign  which  resulted  in  the  overthiov 
of  the  royal  cause.  On  the  30th  of  October  1645  Iietoti  oaeied 
parliament  as  member  for  Ai^eby.  and  while  occupied  with 
the  siege  of  Oxford  he  was,  on  the  15th  of  June  16416,  manied 
(o  Bridget,  dau^ter  of  01i\-er  OomwclL  This  umon  Ikmi^ 
Ireton  into  still  doscr  conoesmn  with  Oomw^,  with  whose 
cai««i  he  was  now  more  completely  identihed.  Bat  while 
Croaawdl's  policy  was  prwciically  limiied  lo  makiag  the  best  ot 
the  pnseol  siiualioa,  and  was  generally  iiMJiBcd  tn  craqvomee. 
Irettm's  attitude  was  based  00  we4l-grounded  pimciples  ot 
staiesnan^ipk.  He  was  OKtoaed  to  the  destmctive  sthewrs 
of  Ihe  eslrvme  party,  disliked  especially  the  absuact  and  na- 
{wactical  theories  of  the  RepuhUcaBs  and  the  LncDen,  and 
de^rrd.  while  modifying  tbar  mutual  powos,  to  retaat  the 
coosiilutioM  of  King.  Lords  and  Commons.  He  viged  these 
views  in  (he  aegoiiattotts  of  the  army  with  the  partiammt.  and 
in  the- cvftierwK'es  with  ;he  king,  being  the  person  chiedyeatnBied 
wich  the  drawiiig  up  01  Ebe  amty  propoi^ab.  icchiding  the  nau- 
tcsic  caiivd  "  The  Hmdf  of  tbe  Ftupoak^"  He  erxMiunm' 
to  pnAvai  the-  bKa..-h  between  the  army  and  the  putamcK. 
but  when  the  div^siM  bei'vioc  iDI:^^;ibw  took  the  side  «  ^ 
h'twxr.  He  p«sew«d  in  i«pp>."«ti=g  the  negotiaacmf  with  ',5e 
kisif  :.'i  hb •tts.'B  arvttsanl  g«*c  scsFft.-iot  iiai  uBpopolzr^T.  ttc 
h«v-»;!W  at  l«g*,a  vv>c\ir«ed  «  ihe  hcfieieRsiicK  oc  •dealing  mak 
v'^TT.Wv  A=si  A:;ee  ^b*  ^^og's  rrgh:  ;«  *.be  i-^  j£  W  igit  tr<m:rtf 
ks  :'.;Lrtb«r  pn;<p!iiitu>  w:'.h  coiviMess  mod  cipni  Um  pnr.iareg 
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to  cstablidi  aji  idmimstratioD  vitfaoat  him.  Iretoo'  served 
under  Fairfax  in  the  second  dvil  war  in  the  cAmpaigus  in  Kent 
and  Essex,  and  was  re^Kinsifale  for  the  executions  of  Lucas  and 
Lisle  at  Colchester.  Aiter  the  rejection  by  the  king  of  the  last 
offers  of  the  army,  he  sbowcd  special  zeal  in  bringing  about  his 
trial,wasoneof  the  chief  promoters  of  "  Pride's  Purge,"  attended 
the  court  regularly,  and  signed  the  death-warrant.  The  rc^ment 
of  Ireton  having  been  chosen  by  lot  to  accompany  Cromwell 
in  his  Irish  campaign,  Ireton  was  appointed  major-generai; 
and  on  the  recall  of  his  chief  to  take  the  command  in  Scotland, 
he  remained  with  the  title  and  powers  oi  lord-deputy  to  complete 
Cromwell's  work  of  reduction  and  replantation.  This  he  pro- 
ceeded to  do  with  his  usual  energy,  and  as  mudi  by  the  severity 
of  lus  methods  of  punishment  as  by  fais.miUtary  skiU  waa  rapidly 
bringing  his  task  to  a  doeei  when  he  died  on  the  36th  of  Novonber 
1651  of  fever  after  the  c^ture  of  Limerick.  His  loss  "  struck 
a  great  sadness  into  Cromwell,"  and  perhaps  there  was  no  one 
of  the  parliamentary  leaders  who  could  have  been  less  spaced, 
for  while  he  possessed  va~y  high  abilities  as  a  soldier,  and  great 
political  penetration  and  insight,  be  resembled  in  stem  un- 
flinchihgness  of  purpose  the  [Hotector  himself.  By  his  wife, 
Bridget  Cromwell,  who  married  afterwards  Oenocal  Ckarles 
Fleetwood,  Ireton  left  one  son  and  three  daughters. 

.BiBLioaRAFHT. — Article  by  C.  H.  Firth  in  Dtct.  of  Nat.  Bm£.  with 
autboricies  there  quoted;  Wood's  Alk.  Oxon.  tii  3g8,  and  Fasti,  L 
451;  Cornelius  Brown's  Lives  of  Notts  Worlhiel,  18I;  Clarke  Papers 
published  by  Camden  Society;  Gardiner's  History  of  the  Omi  War 
and  of  the  Ccmtntmueaith, 

IRURTE  (or  YaLUtTE)  T  OROPESA,  TDMj&S  DB  (1750- 
1791),  Spamsh  poet,  was  bom  on  the  18th  of  September  1750, 
at  Orotava  in  the  island  of  Teneiiffe,  and  received  hia  literary 
educatkto  at  Madrid  under  the  car«  of  his  iincls,  Juan  de  Iriarte, 
Ubrarian  to  the  king  of  Spain. :  Ib  hie  eighteenth  year  the 
oephefr  began  his  lltetary  career  by  translating  French  plays 
for  the  royal  theatre,  and  in  1770,  under  the  anagram  of  Tirae 
Imarete,  be  published  an  original  corhedy  emtitled  Hactr  que. 
kacetnos.  In  the  following  year^  he  became  official  translator 
at  the  foreign  office,  and  in  1776- keeper  of  the  records  in  the 
war  department.  In  1780  appeared  a  dull  didactic  poem  in 
sihas  entitled  La  Milsica,  which  attracted  some  attention  in 
It^y  as  well  as  at  home.  The  Fdbtdas  iHerarias  (1781},  with 
which  his  name  b  most  intimately  assodaCed,  are  composed 
in  a  great  variety  of  metres,  and  ^low  conaidemble  ingenuity 
in  their  humorous  attacks  on  titeracy  men  and  methods;  but 
tbeir  merits  have  been  greatly  exaggerated.  During  his  later 
years,  partly  inconsequence  of  tbe  i'dfrttfw,  Iriarte  was  absorbed 
inpersonal  controversies,  and  in  1786  was  reported  to  the  Inc|uislt 
Hon  for  his  sympathies  with  the  French  philosophers.  He  died 
on  the  17th  of  September  1791.  > 

He  is  the  subject  of  an  exhaustive  mont^raph  {1897)'  by  Eo^d 
Cotardo  y  MorL 

IRIDACBAB  (the  iris  family),  in  botany,  a  natural  order  of 
flowering  plants  belonging  to  the  series  LiliiJorae  of  the  class 
Monocotyledons,  containing  about  800  spedes  in  57  genera, 
and  widely  distributed  in  temperate' and  tropical  regions.  The 
members  of  this  order  are  genraally  perennial  herbs  growing 
from  a  corm  as  in  Crocus  and  CladMu,  or  a  rhizome  as  in  Iris; 
more  rarely,  as  in  the  Spanish  iris,  from  a  bulb.  A  few  South 
African  representatives  have  a  shrubby  habiL  The  flowers 
are  hermaphrodite  and  regular  is  in  Iris  (fig.  i)  and  Crocus 
(fig.  3),  or  with  a  symmetry  in  the  median  plane  as  In  Gladiolus. 
The  petaloid  perianth  conusts  of  two  series,  each  with  three 
members,  which  are  joined  below  into  a  longer  or  shorter  tube, 
followed  by  one  whorl  of  three  stamens;  the  inferior  ovary 
b  three-celled  and  contains  numerous  ovules  on  an  axile  placenta; 
the  style  is  branched  and  the  branches  are  often  petaloid.  The 
fruit  (fig.  i)  is  a  capsule  opening  between  the  partitions  and 
containing  generally  a  large  number  of  roundiah  or  angular 
seeds.  The  arrangement  of  the  parts  in  the  flower  resembles 
that  in  the  nearly  allied  order  Amaryllidaceae  (Narcissus, 
Snswdrop,  ftc),  but  differs  in  the  absence  of  the  inner  whori 
of  stamens. 

The  most  important  genera  are  Crocus  (?.ii.),with  about  70 


species.  Iris  (f.v.),  with  about  too,  and  Gladiolus  (q.v.),  with 
150.     Ixia,  Preesia  {ij.t,)  and  TriUmia  (including  Montbrttia), 


FiG.  I.— Yellow  Iris,  Iris  Pi 


1.  Flower,  from  which  the  outer  3.  Fruit  cut  across  lowing  the 

etala  and  the  stigmas  have  three  chamben  contaming 

en   removed,  leaving  the  seeds, 

ianer  petalB(a)andBtanienE.  4.  Aaeed.    1-4 about  1  nat.  size. 
3.  Pistil  with  petaloid  stigmas. 

all  natives  of  South  Africa,  are  well  known  in  cultivation. 
Sisyrinchium,  blue-eyed  grass,  is  a  new-world  genus  eit«iding 


FiG.  2.— Seed-vessel 


?K,ri.' 


cidal  manner.  The 
three  valves  bear  the 
septa  in  the  centre  and 
the     opening     takies 

6 lace  through  the 
ack  of  the  chambers. 
Each  valve  is  formed 
b_y  the  halves  of  con- 
t^uous  carpels. 


tower  membranous  spathe-like  bracts; 
e.  Tube  of  perianth ;  tf,  Ovary ;  e.  Style ; 
/,  Stigmas. 


from  arctic  America  to  Patagoaia  and  the  Falkland  Isles. 
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Species,  S.  angustifoUum,  an  aictic  and  temperate  North  American 
q)ecie3,  ia  also  native  in  G&lway  and  Keny  in  Irdand.  Other 
British  representatives  of  the  order  are:  Iris  Pseudacortu, 
(yellow  iris),  common  by  river-banks  and  ditches,  /.  foelidissima 
(stiolcing  iris),  Gladiolus  communis,  a  rare  plant  found  in  the 
New  Forest  and  the  Isle  of  Wight,  and  RomuUa  Columttat,  a 
smaU  plant  with  narrow  recurved  leaves  a  few  inches  long  and 
a  short  scape  bearing  one  or  more  small  regular  funnel-shaped 
flowers,  wUch  occurs  at  Dawlish  in  Devonshire. 

IRIDIUM  (symbol  Ir.;  atomic  weight  ip3-i],  one  of  the  metals 
of  the  platinum  group,  discovered  in  1802  by  Smitbson  Tennant 
during  the  examination  of  the  residue  left  when  platinum  ores 
are  dissolved  in  agua  regia  ;  the  element  occurs  in  platinum 
ores  in  the  form  of  alloys  of  platinum  and  iridium,  and  of  osmium 
and  iridium.  Many  methods  have  been  devised  for  the  separa- 
tion of  these  metals  (see  Platinum],  one  of  the  best  being  that 
of  H.  St.  C.  Dcvllle  and  H.  J.  Debray  {Compies  rendus,  1874, 
78,  p.  1502).  In  this  process  the  osmiridium  is  fused  with  zinc 
and  the  excess  of  zinc  evaporated;  the  residue  is  then  ignited 
with  barium  nitrate,  extracted  with  water  and  boiled  with  nitric 
acid.  The  iridium  b  then  precipitated  from  the  solution  (as 
oxide)  by  the  addition  of  baryta,  dissolved  in  aqua  regia,  and 
precipitated  as  iridium  ammonium  chloride  by  the  addidon  of 
ammonium  chloride.  The  double  chloride  h  fused  with  nitre, 
the  melt  extracted  with  water  and  the  residue  fused  with  lead, 
the  excess  of  lead  being  finally  removed  by  solution  in  nitric 
add  and  aqua  regia.  It  is  a  brittle  metaJ  of  specific  gravity 
33-4  (Deville  and  Debray),  iad  is  only  fusible  with  great  difficulty. 
spongy  form  by  igniting  iridium 
lis  variety  of  ■  the  metal  readily 


nown,  namelv  the  ^qvioxide,  InOi, 
ding  to  whini  there  are  two  series  of 
dk:sa]ts;a  third  series  of  salts  is  also 
ived  from  an  oxide  IrO.  Iridium 
sesquioxide,  IriOi,  is  obtained  when  potassium  iridium  chloride  is 
heated  with  sodium  or  potassium  carbonates,  in  a  stream  of  carbon 
dioxide.  It  is  a  bluish-black  powder  which  at  high  temperatures 
decomposes  into  the  metal,  dioxide  and  oxygen.  The  hydroxide, 
lr(OH)t,  may  be  obtained  by  the  addition  of  caustic  potash  to 
iridium  sodium  chloride,  the  mixture  being  then  heated  with  alcohol. 
Iridium  dioxide,  IrOi,  ma^  be  obtained  as  small  needles  by  heating  the 
metal  to  bright  redness  in  a  current  of  oxygen  (G.  Geisenheimer, 
Compt*s  renaus,  1890,  no,  p.  85s)-  The  corresponding;  hydroxide, 
IrfOH)),  is  formed  when  potassium  iridate  is  boiled  with  ammonium 
chloride,  or  when  the  tetrachloride  is  boiled  with  caustic  potash  or 
sodium  carbonate.  It  is  an  ind^o-blue  powder,  soluble  in  hydro- 
chloric add,  but  insoluble  in  dilute  nitric  and  sulphuric  acids. 
Od  the  oxides  see  L.  WCbler  and  W.  Witzmann,  Zeil.  anorg.  Chtm. 
(1908),  57,  p.  323;  '  Iridium  sesguichloride,  IrCli,  &  obtained  when 
one  of  the  correepondii^  double  cnlorides  ia  heated  wHh  concftntmted 
sulphuric  acid,  tne  mixture  being  then  thrown  into  water.  It  js  thus 
obtained  as  an  olive  green  precipitate  which  Is  insoluble  injicids  and 
alkalis.  PotaiHunt  iridium  setquichloridt,  KiIrCI^-SHjO,  '\i  obtained 
by  passing  sulphur  dioxide  into  a  suspension  of  potassium  chloHridate 
in  water  until  all  dissolves,  and  then  adding  potaseium  carbonate  tO 
the^solulion  (C.  Claus,  Jour.  prak.  Chtm.,  1847, 42,  p.  351).  It  forms 
green  prisms  which  are  readily  soluble  in  water.  Similar  sodium  and 
ammonium  compounds  are  known.  Iridium  Utrachloridt,  IrCU,  is 
obtained  by  dissolvii^  the  finely  divided  metal  in  aqua  regia;  by 

j; I,.; *i u-.j fj„  :_  u_.j ui — :„  ™„:j.  „„j  u..  j:™,~tS_.^  --u~ 


dissolving  the  hydroxide  in  hydrochloric  acid;  and  by  digesting 
hydrated  seaquichloride  witn  nitric  acid.  On  evaporating 
solution  (not  aoove  40°  C.)  a  dark  mass  is  obtained,  which  cont 


a  little  sesquichloride.  It  forms  double  chlorides  with  the  alkaline 
chlorides.  For  a  bromide  see  A.  Gautbier  and  M.  Riess,  Ber.,  1909, 
it^i  P'  ^905-  Iridium  sulphide,  IrS,  is  obtained  when  the  metal  is 
ignited  in  sulphur  vapour.  The  sesquisulpkide,  IriSg,  is  obtained  as  a 
Invwn  precipitate  when  sulphuretted  hydrogen  is  passed  into  a  solu- 
tion of  one  of  the  sesqui-salts.  It  is  slightly  soluble  in  potassium 
sulphide.  The  disulphidt,  IrSt,  is  formed  when  powdered  iridium  is 
heated  with  sulphur  and  an  alkaline  carbonate.    It  is  a  dark  brown 

ewder.  Iridium  forms  many  ammine  derivatives,  which  are  ana- 
jous  to  the  corresponding  pfarinum  compounds  (see  M.  Skoblikoft, 
Jakresb.,  1852,  p.  428;  W.  Palmer,  Ber.,  1889.  22,  p.  15;  1890,  23, 
p.  3810;  i^i,  24,  p.  2090;  Zeii.  anorg.  Chem.,  1896, 13,  p.  21 1).  _ 

Iridium  is  always  determined  quantitatively  by  conversion  into 
the  metallic  state.  The  atomic  weight  of  the  element  has  been 
determined  in  various  ways,  C.  Seubert  {Ber..  1878, 1 1 ,  p.  1770),  by  the 
analysis  of  potassium  chloriridate  obtaining  the  value  192-74,  and  A. 
■  •  '"  —  ndus,  1800,  no,  p.  IJ31)  from  analyses  of  f---— ■  — 
^hloriridites,  the  value  191-78  (0  =  15-88). 


IRIGA,  a  town  of  the  province  of  Ambos  Camarines,  Luzon, 
Philippine  Islands,  on  the  Bicol  river,  about  30  m.  S.E.  of  Nueva 
C&ceres  and  near  the  S.W.  base  of  Mt.  Iriga,  a  volcanic  peaJc 
reaching  a  height  of  4093  ft.  above  the  sea.  Pop.  (1903)  19,297. 
Iriga  has  a  temperate  climate.  The  soil  in  its  vicinity  is  rich, 
produdng  rice,  Indian  com,  sugar,  pepper,  cacao,  cotton,  abaci, 
tobacco  and  copra.  The  neighbouring  forests  furnish  ebony, 
molave,  tindalo  and  other  very  valuable  hardwoods.  The 
language  is  Bicol. 

IRIS,  in  Greek  mythology,  daughter  of  Thaumas  and  the 
Ocean  nymph  Electra  (according  bo  He^od),  tbe  peisonifica- 
tioQ  of  the  rainbow  and  messenger  of  the  gods.  As  the  rainbow 
unites  earth  and  heaven,  Iris  is  the  messenger  of  the  gods  to  men; 
in  this  capadty  she  is  mentioned  frequently  in  ihe  Iliad,  but  neva: 
in  the  Odyssey,  where  Hermes  taJus  her  place.  She  is  represented 
as  a  youthful  virgin,  with  wings  of  gold,  who  hurries  with  the 
swiftness  of  the  wind  from  one  end  of  the  world  to  tbe  other, 
into  the  depths  of  the  sea  and  the  underworld.  She  is  eqpedally 
the  messenger  of  Zeus  and  Hera,  and  is  associated  with  Hermes, 
whose  caduceiN  or  stafi  she  often  holds.  By  command  of  Zeus 
she  carries  in  a  ewer  water  from  the  Styx,  with  which  she  put» 
to  skq)  all  who  perjure  themselves.  Her  attributes  arc  the 
caduceus  and  a  vase. 

IRIS,  in  botany.  Tbe  iris  flower  belongs  to  the  natural  order 
Iridaceae  of  the  class  Monocotyledons,  which  is  characterized 
by  a  petaloid  six-parted  perianth,  an  inferior  ovary  and  only 
three  stamens  (the  outer  series),  being  thus  distinguished  from 
tbe  Amaryllidaoeae  family,  which  has  six  sttimens.  They. are 
handsome  showy-flowered  plants,  the  Greek  name  having  been 
ai^lied  on  account  of  the  hues  cnf^the  floweis.  The  genus  con- 
tains about  170  species  widely,  distributed  throughout  the  Borth 
temperate ^ne.  Twoiif thespedesareSritish.  I.  PseuJaconts, 
the  yeUow  flag  or  iiis,  is  common  in  Britain  on  river-banks, 
and  in  maishes  and  ditches.  It  is  called  the  "  water-flag  " 
or  "bastard  flonre  de-luce"  by  Gerard,  who  remarks  that 
"  although  it  be  a  water  plant  of  nature,  yet  being  planted  1b 
gardens  it  prospereth  well."  Its  flowers  appear  io  Juse  and  July, 
and  are  of  a  golden-yellow  colour.  Tbe  le&vts  are  from  3  to  4  ft. 
long,  and  half  an  inch  to  an  inch  broad.  Towards  the  latter  part 
of  the  year  they  are  eaten  by  cattle.  Tbe  seeds  are  numerous 
and  pale-brown;  they  have  been  recommended  when  roasted  as 
a  substitute  for  coSee,  of  which,  however,  they  have  not  the 
properties.  The  astringent  rhizome  has  diuietic,  purgative 
and  emetic  properties,  and  may,  it  is  said,  be  used  for  dyeing 
black,  and  in  the  place  of  gidls  for  ink-making.  The  other 
British  species,  /.  foelidissima,  the  fetid  iiis,  gladdon  or  roast- 
beef  plant,  the  Xyris  or  stinking  gladdon  of  Gerard,  is  a  native 
of  England  south  of  Durham,  and  also  of  Ireland,  southern 
Europe  and  North  Africa.  Its  flowers  are  usually  of  a  doll, 
leaden-blue  colour;  the  capsules,  which  remun  attadied  to 
the  plant  throughout  the  winter,  are  3  to  3  in.  feng;  and  the 
seeds  scarlet.  When  bruised  this  spedes  emits  a  peculiar  and 
disagreeable  odour. 

Iris  fiorentina,  with  white  or  pale-blue  flowers,  is  a  native  of 
tbe  south  of  Europe,  and  is  the  source  of  the  violet-scented 
orris  root  used  in  perfumery.  Iris  versicolor,  or  blue  flag,  is 
indigenous  to  North  America,  and  yields  "  iridin,"  a  powerful 
hepatic  stimulant.  Iris  germanica  of  central  Europe,  "  the 
most  common  purple  Fleur  de  Luce"  of  Ray,  is  the  large  common 
blue  iris  of  gardens,  the  bearded  iris  or  fleur  de  luce  and  probably 
the  lUyrian  iris  of  the  andents.  From  the  flowers  oi  Irisfioreri' 
Una  a  pigment — the  "  verdelis,"  "vert  d'iris,"  or  iris-green, 
formerly  used  by  miniature  painters — was  prepared  by  nmceration, 
the  fluid  being  left  to  putrefy,  when  chalk  or  alum  was  added. 
The  garden  plants  known  as  the  Spanish  iris  and  the  English 
iris  are  both  of  Spanish  origin,  and  have  very  showy  flowers. 
Along  with  some  other  species,  as  /,  reticulata  and  /.  persica, 
both  of  which  are  fragrant,  they  form  great  favourites  with 
florists.  All  these  just  mentioned  differ  from  those  formerly 
named  in  the  nature  of  the  underground  stem,  which  forms 
a  bulb  and  not  a  strict  creeping  rhizome  as  in  /.  Pseiidacorus, 
germamca,  fiorentina,  &c.  Some  botanists  separate  these  bulbous 
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irises  from  the  genus  Iru,  and  place  them  apart  in  the  genus 

Xiphium,  the  Spanish  iris,  induding  about  30  species,  all  from 

the  Meditecianean  region  and  the  East. 
The  iris  flowex  is  of  special  interest  as  an  example  of  the  relation 

between  the  shape  of  the  flower  and  the  position  of  the  polfen- 
leceiving  and  atig- 
l  matic  surfaces  on  the 
I  one  hand  and  the 
visits  of  insects  on 
the  other.  The  large 
outer  petals  form  a 
landing-stage  for  a. 
flying  insect  which  in 
OTobing  the  perianth-  "^  '^P'°*^A'  •  , 
r,K-  t«-  k«^«.  will  metncal  Flower  of 
tube  foe  honey  wiU  i^^^jutwowhorla 
first  come  m  contact  of  perianth,  three 
with  the  stigmatic  at^mena  to  one  whorl 
surface  wMch  isbomc  and  an  ovary  formed 

o.  the  .UK,  f^  =.  s;i"5arti5iSi 

a  sheU-like  transverse  the  poritlon  of  an 
projectiftn.  on  '  the  inner  wbarl  of 
FtG.  I.— GyBoeaum  under  side  of  the  ewmens  which  is 
of  Iri^consirting  of  an  petatold  style-arm.  p3^'°  ^^^^ 
mfenor  ovary  p,  and  a  Tiw  <.^thar  -^hi/ih  '.^  j™!}?'*'" 
style,  with  tfirei  peta-  ^™  . '"^'  ,  ^'^  daceae  and  L.laoes^ 
toidiegmeotsj.bMrii^  '>P^^  toward*  the  bw  absent  in  Irid- 
stigroas  it.  outside,    Is    ^idtered  aceae. 

beneath  the  over^attfaiiig  style  arm  below 
the  stigma,  so  that  tkf  imtct .  coioes  in  contact  yrith  its 
polkn-cdvered  surface  only  aft«r. passing  die  stigma,  while  in 
backing  out  of  the  flower  it  will  come  in  contact  only  with 
the  non-receptive  lower  face  of  the  stigma.  Thus  an  insect 
bearing  poUra  irmn'  one  flowed  wiH  in  enlciing  a  second  tJQWPit 
thepollehon  the  stigma,  while,  iir  backing  out  of  a  flowca: 
the  pollen  which  it  bears  will  not  be  rubbed  off.  on  ther  stigma 
of  the  same'iflower.  .      ,■ 

The  hardier  bulbous  irises.  Including  the  Spaiuth  iris  (7.  Xiphitim) 
and  the  English  iris  (/.  xiphioiAes.  so  called,  which  is  also  of  Spanish 
origin),  require  to  be  planted  in  ihorouehly  dt^^ed  beds  in  vefy  light 
open  Mil,  moderately  enriched,  and  snoind.have  a'lathet  shaltierQd. 
poaitioB.    Both  theM  present  a  long  series  of  beautifiA  varieries  pf 
the  most  diverse  colours,  flowe^ng  in  .May,  June  and  July,  the 
smaller  Spanish  iris  being  the  earlier  of  the' two.    ThW^  ar^  many 
other  smaller  species  of  oulbous  iris.     Being  Kable  to'  perish  fram 
excess  «f  Moisture,  tfaey  shonldhatn  a  wcll~drained  bed  cf  good  .but 
porous  soil  mde  up  for  them,  in  some  wisny  spot,  ^nd  in  winter 
should  be  protected  by  a,  6-in.  coveriofi;  of ,  half-decayed  leaves  or 
fresh  coco-Gbre  refuse.     To  this  set  belong  /,  peTs^ea,  ntiodaia, 
fiiifiAa,  Histrio,  juncea,  Danfordiat  ROstnbaehiira  and  others- which 
"  ......    '^fiiruairf  and  March.' 

e  foe  tne  nMWt  part  of  ttie  easiest  culture;  they 

■'    ■■  ^    ---e  delicate 

peaty  or 

The  earliest  to  bloom 

_,  biossom  during  Ma 

April  and  May;  aad  during  the  latter  month  and  the  following 
most  of  the  larger  growing  spedes.  such  as  /.  germaniea,  fiorentina, 
paiiida,  varUgata,  amoaia,  fiaveicens,  sdmbucina,  negfecta.  ruthenica, 
Stc.,  produce  their  goraeous  flowers.  Of  many  of  the  fbregoing  there 
are,  be^es  the  typKBlform,  a  considerable  number  o*  named  garden 
varieties.  Iris  imtuitalarit  (or  styhsa)  is  a  remairkable  winter 
flowering  species  from  Algeria,  with  sky-blue,  flowers  blotched  with 
yellow,  produced  at  irregular  intervals  from  November  to  March, 
the  bleakest  period  of  the  year. 

The  beaatiful  Japanese  Iris  Kaempferi  (or  /,  laaiipia)  is  o£  com- 
paratively modem  introduction,  and  tboi^h  of  a  distinct  type  is 
equalWbeautiful  with  the  b«:ler-known.  species..  The  outer  segments 
are  rather  spreading  than  deflexed,  forming  an  almost  circular  flower, 
which  becomes  quite  so  in  some  of  the  very  remarkable  dupkic 
varieties,'  in  which  mr  of  these  broad  segments  are  produced  instead 
of  three.  Of  thb  too  there  are  numberiessvariedescultivated  under 
names.    They  require  a  sandy  peat  s<m1  on  a  cool  moist  subsoil. 

What  are  known  as  Oncocyclw,  or  cushion  irises,  constitute  a 
magnificent  grouo  of  plants  remarkable  for  their  laree,  showy  and 
beautifoDy  marked  flowers.  Gdmpared  with  other  irises  the 
"  cindikm ''  varietlM  are  ecahtily  furnished  with  narrow  uckle< 
shaped  leaves  and  the  blossoms  are  usually  borne  singly  on  the 
stalks.  Thebest-kaown  kindsare  alrofusca,  Bamumae^  Btsmarcltiana, 
Gatesi.  Ueylandiana.  iberka.  Lorteti.  Bdynei,  lupina,  MaHae,  meia, 
paradota.  lari.  sofaratta  and  susiana — the  tut-vamM  being 
popularly  called  the  "  mourning"  iris  owing  to  the  d^k  silvery 


flower  as  tarhf  a 

The  ^g  inaw _,_ ^ ---5  — ' — 

grow, in  any  good  free  garden  spil.  the  smaller  and 

qiecies  only   needing  the  aid  of  turfy  ingredients,  either  peaty 

l«amy,  to  keep  it  iignt  and  open  in  texture.    The  eaHiest  to  bloi 

e  the  dwan   forms  of  'Iris  putiMa^  which  biossom  during  March; 


appearance  of  its  huge  Bowers.  All.these  cushion  irises  are  somewhat 
fastidious  zrowers..  and  to  be  successful  with  them  they  must  be 
planted  rather  shallow  in  very  gritty  well-drained  soil,  Tney  should 
not  be  disturbed  in  the  autumn,  and  after  the  leaves  have  withered 
the  roots  sfabutd  be  peotected  from  heavy  ibIbs  until  growth  Marts 
again  naturally.  , 

A  closely  allied  group  to  the  cushion  irises  are  those  known  as 
Regdia,  of  which  Korolkotei,  Leichliini  knd  naga  Are  the  best  known. 
SoQK  magnificent  hybrids  have  beeo  raised  between  these  two  groups, 
and  a  hardier  and  more  eatUy  grown  race  of  garden  irises  m»  been 
produced  under  the  naiUe  of  R^gMo'CyUtu.  They  are  be»t  planted 
in  Septemfocr  or  October  in  warm  sunny  positions,  the  rhiiomea  being 
lifted  the  following  July  after  the  leaves  hat«  withered. .    ' 

IRISH  MOSS,  or  Carkagexn  (Irish  carraigeen,  "  muss  of  tihe 
nx^  ">,  a  sea-weed  (Ckondrus  crispus)  which  grows  abundantly 
along  the  rocky  parts  of  the  Atlantic  coast  of  Europe  and  North 
America,  In  its  fresh  condition  the  plant  i$  soft  and  cartilaginous, 
varying  in  colour  from  a  greenisb-yellaw  to  a  dark  purple  or 
purpUsh-brown;  but  when  wa^ed  and  sun-dried  for  preserva- 
tion it  has  a  yellow^h  translucent  horn-like  aspect  and  consist- 
ency. "Xbe  principal  constituent  of  Irish  moss  is.  a  mucilaginous 
bonly,  of  whkh  it  contains  about  ss%{<  and  mth  that  it  has 
neatly  10%  of  albuOdnoidB  and  about'  15%  t^  mineral  matter 
rich  in  iodine  and  Sulphur.  Wtien  softened  in  water  It  has  a 
sea-like  odo'ur,  and  from  .the  a^undanc^  of  .it»  mucilage  it  will 
form  a  jelly  00  boiling  with  from  20  to  3O'  times  its  weight  of 
water.  The  jelly  of  Irish  mbsS  te  UBed'as' an' occasion^  article 
of  food.  '  It  may  xlso'be  used  as  a  t^ckentr  in  c^dp-printlng 
and  for  fining  b^.  Irjsh  moss  is  frequent^  mixe^.witJi  Gigprtina 
mamntiUoaa,  C  acioularis  ax>A  othei  aea-woeds  with.nhkh  it  is 
associated  in  growth.  :. .  1  . 

IRKUTSK,  a  govemment  of^^M^  mf»a,.ijD  East.  Sibeiia, 
bounded. on  the,  W.  by  t)ie  goveriun^nt  ot  Yeniseisk,  gn  the 
Np,  by  Yakutsk,. onj  the  R.  by  LaJte. Baikal  and  Transbaikalia 
and  on  the  S.,and  S-W.  by  Mnsgolia^  area,  437,061.  sq.m. 
The  most  pqpulo^i^.cegion  is  a  bejt,  of  pl^^ls;  j jop  to  9000  ft.  in 
altitude,  v)^tJt  ^t^td;.,[)prtl)-west.  to  ;s<iu|^r^ast,  ..^vui£  the 
Sayiui  napuntains  pD  t^ei  south  And  ihe  Bajk^  mpuijtains  on  the 
north,  and  n»tro,wingti^  it  ap^roach^tjl^^pvn)  of  Irkutsk.  The 
high  road,  apw.the  '^wis-3iberian  i^ilway,  foUows  this  belt! 
Tb^  sQutb-westeni  part  of  the  gov^mtttwt  is  ,ecqipled  by. 
mountains  of  the  Sayan  system,  ^vhose  ei^act  orog;'a{ity  is  a& 
yetnqtwellkiKifrQ-  From  the  high,  plateau  of  Afoagplia,  frii^ged 
bytW  ^^X^'*  mo)^lt4ins,>o£  wh^.tbf  fulminating  point  is  the 
anpw^dad  MunKo-sardyk.  (11,130  St.),  a  number  oif  ranges, 
7500  to.85paft.bigh,strik«pSina^qrth-eBst  direction.  G^g 
from  soiLth  toi  npith  they  are  distjngvUhed  as  the  Xunka  Alps, 
the  Kitoi  Alps  (both  snowrditd  nearly  all  the  yeai;  round)<  rfie 
Ida  mountains  and  thf  Kuitun  mountains.  The^e  are,Jiovever, 
by  no  means  regular  chaius,,fcuti,pn,th^  cpplrary  ^e-^^i^^x 
restUJt  of  upheavals,  which  took  plact;  at  diffej^iit.  gp>logical 
^>ochs,.im4  of  denudation  on  acolps^  s^ale.  A  beautiful, 
fertile  vaQ^,.  drained  by  the  river  Jj^ut,  stretches  between  the 
Tunka  Al|w  and  the  Sayan,  and  aoatitc%  spmewhat-  itugher  plain, 
but  not  so  :wide,  stretches  along  the  river.  Kitoi.  A  succession 
oi  high  plains,  sdoo  tp  3500  ft.  inaltitud^i  fished  .^f  hprizontal 
beds.pf  IJIevonian  (or  Upper  Silurian), sand^tqt^e  and  limestone, 
extends  to  the^  north  of  the  railway  along  the  Anpra,  01  VetUt- 
nyaya  (i.e.  upper)  Tunguzka,  and  the.  upper  Lena,  as  far  as 
Kirensk.  The  B^atskaya  Ste[q>e,  west  of  the  Angara,  is  a 
prairie  peopled  by  Buriata.  A  mouptaJn  region,  usually  de- 
scribed as  the  Ba^cal  range,  but  consisting  in  reality  of,several 
ranges  running  nfrth-e^twarda,  across  I,ake  Baikal,  and 
scooped  out  to  foitm  the  depression  .^f^cujpi^  by  the  lake,  is 
fringed  on  its  narth-westem  slope  by  ho^cuontal  bed?  of  sandstone 
and  limptone..  Farther  north-east  the  space  l;>etween  the  Lena 
and  tl^  Vitim  is  occupied  by  .another  mountain  i^ion  belonging 
to  the  Olekma  and  Vitim  system,  composed  of  several  parallel 
mountain  chains  running  north-^astwajrds  (across  the  lower 
V.itJni),  wd  auriferous  in  the  dr*inB,Be  area  of  th^  Mama,.(N.E. 
of  Lakp  Baikal).  ,  Lake  Raikjx  separates  Irkutsk  from  Trans- 
baikalia. Tl*?  pripcipal  riversof  the  govermoeat  are  the  Angara, 
which  flows  from. this  lake  noi^hw^rds,  with  numerous  sjiarp 
windings,  and  receive^  from  the  left  wverall  "    '    ■" 
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as  the  Irkut,  Kitoi,  Byeta^,  Oka  and  lya.  The  Lena  is  the 
principal  means  of  communication  both  with  the  gold-mines 
on  its  own  tiibutaiy,  the  lower  Vitim,  and  with  the  province  of 
Yakutsk.  The  Nishnyaya  Tungu^  flows  northwards,  to 
join  the  Yeni^i  is  the  far  north,  and  the  mountain  streams 
tributary  to  the  Vjtim  drain  the  north-^ast. 

The  post-Tertiatv  formationa  are  repccaented  by  glacial  depcsits  in 
the  highlands  and  loeai  on  their  borders.  Jurasiic  demsits  are 
met  with  in  a  zone  runninp  notth-wettwardB  from  Lake  B^kal  to 
Nizhne-Ddinsk.  The  remainder<  of  this  region  is  covered  by  vast 
series  of  Carboniferous,  Devonian  and  Silurian  dqtosits — the  first 
two  but  shghtly  disturbed  over  wide  areas.  All  the  highlands  are 
built  Dp  of  older,  semi-cryBtalline  Cambro-SUuriaa  strata,  wbich 
attain  a  thicknen  of  ^Sbo  ft.,  and  of  crystalline  slates  and  limestones 
of  the  Laureutian  system,  with  granites,  syenites,  diorites  and 
diabases  protruding  from  beneath  them.  Verj-  extensive  beds  of 
basaltic  lavas  and  other  volcanic  deposits  are  spread  along  the 
border  ridge  of  the  high  plateau,  about  Munko-oaidyk,  up  the  frkut, 
and  on  the  uppw  Oka,  where  cones  of  extinct  volcanoes  are  found 
(Jun-bulak),  Earthquakes  are  frequent  in  the  neighbourhood  of 
Lake  Baikal  and  the  surrounding  region.  Cold  is  extracted  in  the 
Nizhne-udinsk  district ;  graphite  is  found  on  the  Botu-gol  and  Alibert 
mountains  (abandonnd  many  ycEUn  since)  and  on  the  OIkhon  island 
of  Lake  Baikal.  Brown  coal  (Jurassic)  is  found  in  many  places,  and 
coal  on  theOlfa.  The  salt  springs  of  Usoliye  (45  m.  west  of  Irkutsk), 
as  also  those  on  the  llim  and  of  Ust-Kutsk  (on  the  Lena),  yield 
annually  about  ^oOO  tons  of  salt.  Fireclay,  grindstones,  marble  and 
mica,  laMB-lazuh,  granites  and  various  semi-predous  stones  occur 
the  Slu^^anka  (aouth-weet  corner  of  the  Baikal). 

The  climate  is  severe;  the  mean  temperatures  being  at  Irkutsk 
(1510  ft),  for  the  year  31'  Fahr.,  for  January  -6°,  for  July  65°;  at 
Shimtd  (valley  of  the  Irktit,  2620  ft.J,  for  the  year  24°,  for  January 
-17°,  for  July  63°.  The  averse  rainfall  is  15  in.  a  year.  Virgin 
forests  cover  all  the  highlands  up  to  6500  ft. 

The  population  which  was  383,578  in  1879,  waa'sis.rjii  in 
1897,  of  whom  138,997  were  women  and  60,396  were  urban-, 
except  about  iog,ooo  Buriats  and  1700  Tunguses,  they  are 
Russians.  The  estimated  population 'in  1906  was  552,700. 
Immigration  contributes  about  14,000  every  year.  Schools 
are|  numerous  at  Irkutsk,  but  quite  insufficient  m  the  country 
districts,  and  only  13%  of  the  children  receive  educktion. 
The  soil  is  very  fertile  in  certain  parts,  but  meagre  elsewhere, 
and  less  than  a  ttiillion  acres  are  under  crops  (rye,  wheat,  barley, 
oats,  buckwheat,  i^otatoes).'  Grain  has  to  be  imported  from 
West  Siberia  and  cattle  from  Transbaikldia.  Fineries  on 
Laie  Baikal  supply  every  year  about  2,400,000  Baikal  herring 
{ot>Jm/).  Industry  is  olriy  beginMiig  to  be  developed  (iron-works, 
glass-  and  pottery-wotts  and  distilleries,  and  all  manufactured 
goods  are  imported  from  Russia:  The  government  is  divided 
into ' five  dlstritts,  the  chief  towns  of  which  are  Irkutsk  (3. p.), 
Balagansk  (pop.,  1313  in  1897),  Kirensk  (3153),  NiehneudinSk 
and  Verkholensk.  (P.  A.  K.;  J.  T:  BE.) 

IRKUTSK,  the  chief  town  Of  the  above  govermntint,  is  the 
most  important  place  in  Siberia,  being  not  only  the  largest 
centre  of  population  and  the  principal  commercial  depot  north 
of  Tashkent,  but  a  fortified'  militaty  post,  an  aichbisbopric 
of  the  Orthodox  Greek  Church  and  the  seat  of  several  learned 
societies,  ft  is  situated  in  52"  17'  N.  and  104°  16'  E.,  379a  m.' 
by  n^l  from  S(  Petersburg.  Pop.  (1875)  32,511,  (1900)  49,106. 
The  town  proper  lies  on  the  right  bank  of  the  Angara,  a  tributaiy 
of  the  Verdsei,  45  m.  beloW  its  outflow  from  Lake  Baikal,  and  on 
the  opposite  bank  is  the  Glaskovsk  suburb.  The  river,  irinch 
has  a  breadth  of  i960  ft.,  b  crossed  by  a  flying  bridge.  The 
Iikut,  from  wbtth  the  town  takes  its  name,  is  a  small  river  which 
joins  the  Angara  directly  opposite  the  town,  the  main  portion 
of  which  is  separated  from  the  monastery,  the  castle,  the  port 
and  the  suburbs  by  another  confluent,  the  Ida  or  Ushakovka. 
Irkut^  has  long  been  reputed  a  remarkably  fine  city — its  streets 
being  straight,  broad,  well  paved  and  well  lighted;  but  in  1879, 
on  the  4th  and  6th  of  July,  the  palace  of  the  (then)  governor- 
general,  the  principal  administrative  and  municipal  offices  and 
many  of  the  other  public  buildings  were  destroyed  by  fire; 
and  the  government  archives,  the  library  and  museum  of  the 
Siberian  section  of  the  Russian  Geographical  Society  were 
utteriy  rumed.  A  cathedral  (built  of  wood  in  1693  and  rebuilt 
of  stone  in  1718),  the  governor's  palace,  a  school  of  medicine,  a 
L,  a  military  hospital,  and  the  crown  factories'  are  among 


the  puUic  instittttions  and  buildings.  As  important  fair  is 
held  in  December.  Irkutsk  grew  out  of  the  winter-qnarteis 
established  (1652)  by  Ivan  Pokhabov  for  the  collection  of  the  fur 
tax  from  the  Buriats.    Its  existence  as  a  town  dates  fr(»iii6S6. 

IRHIH.  or  IsMQins,  in  Teutonic  mythology,  a  deified  eponymic 
hero  of  the  Merminones.  The  chief  seat  of  his  worship  was 
Irminsal,  or  Ermenml,  in  Westphalia,  destroyed  in  77a  by 
ChademagDC. ,  Huge  wooden  posts  (Innin  pillars)  were  raised  to 
his  honour,  and  were  regarded  as  sacred  by  the  Saxons.  ■ 

IRNBRIUS  (HirneriuB,  Hymerius,  lerneriui,  Gernerius, 
Guamerius,  Wamerius,  Wernerins,  Ymerius),  ItaUan  jurist, 
sometimes  referred  to  as  "  lucema  juris."  He  taught  the  "  free 
arts  "  at  Bologna,  his  native  dty,  during  the  eariier  decades 
of  the  12th  century.  Of  his  personal  history  nothing  is  known, 
except  that  it  was  at  the  instance  of  the  countess  Matilda, 
Hildebrand's  friend,  who  died  in:  1115,  that  he  directed  his 
attention  and  that  of  his  students  to  the  Instiiuies  and  Code 
of  Justinian;  that  after  1116  be  appears  to  have  held  some 
office  under  the  emperor  Henry  V.;  and  that  he  died,  perhaps 
during  the  reign  of  the  enqwror  Lothair  IL,  but  certdmy  before 
ir40.  He  was  the  first  of  the  Glossators  (see  Gloss),  and 
according  to  ancient  opinioD  (which,  bowever,  has  been  much 
controverted)  was  the  autbor  of  tlm  epitome  erf  the  Nm^lae 
of  Justinian,  called  ihe  Authentka,  arranged  according  to  the 
titles  of  the  Code.\  His  Fenmilarium-  M>eUionu»  (a  directory 
for  notaries)  and  Quatstioii«s  (a  book  of  decisions)  are  no  longer 
extant.    (See  Rohan  Law.)  ' 

See  Savigny,  Gesck.  d.  rOm.  ReehlS  im  ifitidalter,  iii.  83 ;  Vecchio, 
Netieie  di  Irmerio  e  Mia.  lua  letuia  (Pisn,  1869);  Ficfar,  Foridt.  «. 
Sakks-  «.  RechUgesch.  llaUaif,  vol.  iii,  (Innsbruck.  1870);  and 
FittinfT,  Die  AiffSnge  da  RtchtisckuU  tu  Botopw  <BerUn,  1688). 

IROH  Is3anbol  Fe,  atomic  wdght-jS'Ss  (0>"i6)},  a  metallk 
chemical  element.  Although  iron  occnra  only  ^aiin^  in.  the 
free  state,  the  abimdaiKe  of  ores  hom  whkh  it  may  be  teeidily 
obtained  led  to  its  application  in  the  arts  at  a  very  itmote  period. 
It  b  generally  agreed,  bowever,  that  the  Iron  Age,  the  period 
of  civilization  during  which  this  metal  played  an  all-important 
part,  succeeded  the  ages  of  cc^per  and  bipnze,  notwithstanding 
the  &ct  that  the  extraction  «t  these  metals  required  greater 
metallurgical  akilL  The  Assyrians  and  Egyptians  made  cbn- 
sid?rable  use  of  the  ttnetal; .  and  Iri  Genesis  tv.  2a  mention 
b  made  of  Tubal-cain  as  the  instructor  of  workers  in  iron  and 
copper.  The  earlier  louices  of  the  ores  appear  to  have  been 
in  India;  the  Greeks,  however,  obtained  it  from  the  Cti^ybes, 
who  dwelt  on  the  south  coast  of  the  Blatt  Sea;  and  the  Romans, 
besides  drawing  from  these  depo^t^,  also  exploited  SptJn, 
Elba  and  the  province  of  Noricum.     (See  Metal-WOkk.) 

The  chief  occurrences  of  met^c  iron  ait  as  minute  spiciilae 
disseminated  through  basaltic  rocks,  as  at  Giant's  Cadieway 
and  in  the  Auvergne,  and,  more  particularly,  in  meteorites  (g.r.). 
In  combination  it  occurs,  usually  in  small  quantity,  in  most 
natural  waters,  in  plants,  and  as  a  necessary  constitueat  of  blood'. 
The  economic  sources  are  treated  under  I20N  and  Steel  beltfw; 

the  same  place  will  be  found  accounts  of  the  manufacture, 
properties,  and  usea  of  the  metal,  the  present  article  being 
confined  to  its  chemistry.  The  principal  iron  ores  are  the 
oxides  and  carbonates,  and  these  readily  yield  the  metal  by 
smelting  with  carbon.  The  metal  so  obtained  invariably  contains 
certain  amount  of  oaibon,  free  or  combined,  and  the  proportion 
and  condition  regulate  the  properties  of  the  metal,  giving 
origin  to  the  three  important  varieties:  cast  Iron,  steel,  wrought 
The  perfectly  pure  metal  may  be  prepared  by  heating 
the  oxide  or  oxalate  in  a.  current  of  hydrogen;  when  obtained 
at  a  low  temperature  it  is  a  black  powder  whidi  oxidizes  in  air 
with  Incandescence;  produced  at  higher  temperatures  the 
metal  b  not  pyrophoric.  P^ligot  obtained  it  as  minute  tetr^onal 
octahedra  and  cubes  by  reducing  ferrous  chloride  in  hydrogen. 
It  may  be  obtained  electrolytically  from  solutions  of  fenous 
and  magnesium  sulphates  and  sodium  bicarbonate,  a  wrought 
anode  and  a  rotating  cathode  of  copper,  thinly  silvered  and 
iodized,  being  employed  (S.  Maximowitscb,  Zeit.  Elektrochem., 
905,  II,  p.  52).  {^^  i-^i^^]^ 

Digitized  by  VjOOQIC 


iRON 


797 


In  bulk,  the  metal  has  a  silvery  white  lustre  and  takes  a 
high  palish.  Its  specific  gravity  is  7-S4;  and  the  average 
specific  heat  over  the  range  is°-ioq°  is  0-10985;. this  value 
increases  with  temperature  to  850°,  and  then  be^ns  to  dimimah. 
It  is  the  most  tenacious  of  all  the  ductile  metals  at  ordinary 
temperatures  with  the  exception  of  cobalt  and  nickel  i  it  becomes 
brittle,  however,  at  the  temperatuie  of  liquid  air.  It  softens 
at  a  red  heat,  and  may  be  readily  welded  at  a  white  heat; 
above  this  point  it  becomes  brittle.  It  fuses  at  about  1550°— 
1600°,  and  may  be  distilled  in  the  electric  furnace  CH..  Moissan, 
Cotnpt.  rend.,  igo6,  143,  p.  425).  It  is  attracted  by  a  magnet 
and  may  be  magnetisedi  but  the  magnetization  is  quickly 
lost.  The  variation  of  physical  properties  which  attends  iron 
on  heating  has  led  to  the  view  that  the  metal  exists  in  allotropk 
forms  (see  I&OH  and  Steel,  below). 

Iron  is  very  reactive  chemically.  Eqwoed  to  attnospheric' 
influences  it  is  more  or  less  rapidly  corroded,  giving  the  familiar 
rust  iq.v.).  S.  Bumie  {Abst.  J.CS.,  1907,  U.  p.  469)  has  shown 
that  watu  is  decoo^K^sed  at  all  temperatures  from  0°  to  loo" 
by  the  finely  divided  metal  with  liberation  of  hydrogen,  the 
action  being  accelerated  when  oxides  are  present.  The  de- 
composition of  steam  by'  passing  it  through  a  red-hot  gun- 
barrel,  resulting  in  the  liberation  of  hydrogen  and  the  production 
of  magnetic  iron  oxide,  FeiO^,  is  a  familiar  laboratory  method 
for  preparing  hydrogen  (g.r.).  When  strongly  heated  iron 
inflames  in  oxygen  and  in  sulphur  vapour;  it  also  combines 
directly  with  the  halogens.  It  dissolves  in  most  dilute  acids 
with  liberation  of  hydrogen;  the  reaction  between  sulphuric 
acid  and  iron  turnings  being  used  for  the  commercial  muni' 
facture  of  this  gas.  It  d^solves  in  dilute  cold  nitric  add  with 
the  formation  of  ferrous  and  ammonium  nitrates,  no  gases 
being  hberated;  when  heated  or  with  stronger  add  ferric 
nitrate  fa  formed  with  ev<^ation  of  nitrogen  oxides. 

It  was  observed  by  James  Keir  (PM.  Trans.,  1790,  p.  339) 
that  iron,  after  having  been  immersed  in,  strong  nitric  acitj, 
is  insoluble  in  adds,  neither  does  it  precipitate  metals,  from 
solutions.  This  "  passivity  "  may  be  brought  about  by  frnmer- 
sion  in  other  solutions,  especially  by  those  containing  such 
oxidizing  anions  as  N0'»,  ClCyt,  less  strongly  by  the  anions 
S0'<,  CN',  CNS',  C,H,0',,  OH',  while  C\',  Br'  practically  inhibit 
passivity;  H'  is  the  only  cation  which  has  any  effect,  and  this 
tends  to  exclude  passivity.  It  is  also  occasioned  by  anodic 
polarization  of  iron  in  sulphuric  add.  Other  metab  may 
be  rendered  passive;  for  example,  ^pc  does  not  predpitate 
copper  from  Boluti<ms  of  tbe  double  cyanides  and  si^hocyanides, 
nickel  and  cadmium  from  the  nitrates,  and  iron  from  the  sulphate, 
but  it  immediately  throws  down  nickel  and  cadjnium  from 
the  sulphates  and  chlorides,  and  lead  and  copper  from  the 
nitrates  (see  O.  Sackur,  ZeU.  EUbtrocktM.,  1^04.,  ro,  p.  841). 
Anodic  polariistioii  in  potassium  chloride  soluticm  renders' 
molybdenum,  niobium,  ruthenium,  tungsten,  and  vanadium 
passive  (W.  Muthmana  and  F.  Frauenberger,  SUi.  Bayer. 
Akad.  Wits.,  1Q04,  34,  p.  aoi),  and  also  gold  in  commercial 
potassium  cyanide  solution  (A.'  COetan  btkI  C.  L.  Jacobsen, 
Abs.  J.C.S'.,  1907,  li.  p.  926).  Several '  hypotheses  have  been 
promoted  to  explain  this  behaviour,  and,  although  the  question 
is  not  definitely  settled,  the  more  probable  view  is  that  it. is 
caused  by  the  formation  ofa  film  of  an  oxide,  a  suggestion  made 
many  years  ago  by  Faraday  (see  P.  Krassa,  Zeit.  EielUnchem., 
1909,  15.  P-  490)-  Fredenhagen  C^eJi.  physik.  Chem.,  1903, 
43,  p.  i),  on  the  other  hand,  regarded  it  as  due  to  surface  films 
of  a  gas;  submittii^  that  the  difference  between  iron  made 
passive  l^  nitric  add  and  by  anodic  polarization  -rtas  explained 
by  the  film  being  of  nitrogen  oxides  in  the  first  case  and  of 
oxygen  in  the  se(^nd  case.  H.  L.  Heathcote  and  others  regard 
the  passivity  as  invariably  due  to  electrolytic  action  (see  papers 
in  the  Zeit.  physik.  Chtm.,  1901  et  seq.). 

Compounds  of  Iron. 
Oxida  and  Hydroxides.— Ixon  forms  three  oxides:  ferrous 
oxide,  FeO,  ferric  oxide,  FesOi;  and  ferrosoJerric  oxide,  FejOi. 
The  first  two  give  origin  to  well-defined  series  of  salts,  the  ferrous 


S^ts,  wherein  the  metal  is  divalent,  uid  the  fMTic  sdU,  wherehl 
the  metal  is  tnvalent;  the  former  readily  pass  into  thelatter  oD 
oxidation,  and  the  latter  into  the  former  oA  reductiosi      - 

Ferrous  oxide  is  obtained  when  f«Tic  oxide'  Is  reduced  in 
hydrogen  at  300"  as  a  black  pyrophoric  powder.  Sabatier  and 
Senderens  {Compt.  rend.,  1892,  114,  p.  r439>  obtained  it  by 
acting  with  nitrous  oxide  on  metallic  iron  at  aoo",  and  Ttesandier 
by  heating  the  metal  to  900°  in  catfoon  dioxide;  Donau  {Monalt.i 
1904,  35,  p.  181),  on  the  other  hand,  obtained  a  magnetic  and 
i:rystalline-ferroso-ferric  oxide  at  1 900°.  It  may  also  be  prepued 
as  a  btack  velvety  powder  which  readily  takes  up  oxygen  from 
the  air  by  adding  ferrous  oxalate  to  boiling  caustic  potash. 
Ferrous  Iqrdrate,  Fe(OH)i,  when  prepared  froifl  a  pure  ferrous 
salt  and  caustic  soda  or  potash  free  fn>m  air,  ba  irtiite  powder 
«diich  may  be  preserved  in  an  atraoCphere  of  hydrogen.  Usually; 
however,  it  forms  a  greenish  mass,  owing  to  partial  oijdetion. 
It  oxidizes  on  exposure  with  considerable  evolution  of  heat  I 
il  rapidly  absorbs  carbon  dioxide;  and  readily  disBolvet  in  acnis 
to  form  ferrous  salts,  whidi  are  usually  white  when  Anhydrous, 
but  ■  greenish  when  hydr^ed. 

Ferric  oxide  or  iron  sesqui<uide,  FejOi,  constitutes  the  valu^le 
ores  red  haematite  and  Specular  iron;  the  n^erab  br^wn 
haematite  or  limonite,  and  gMhite  and  also  iron  rust  are  hydrated 
forms.  It-  iB  obtained  as  a  steel-grey  crystalline  powder  by 
igniting  tbe  oxide  or  any  ferric  salt  containing  a  vriatife  add. 
Small  crystals  are  formed  by  passing  ferric  chloride  vapour  over 
heated  lime.  When  finely  ground  these  crystals  jrield  a  browhisb 
red  powder  -whkii  disstdves  sbmdy  in  adds,  the  moat  effective 
solvent  being  a  boittng  mixture  of  S  parts  of  sulphuric  addand 
i  of  water.  Ferric  oxide  is  em[doyed  a8api^ent,as  jew«Der's 
rouge,  and  for  poti^ng  metals.  Itforms  several  .hydrates;  the 
medi<^ial  value  of  whidi-was  recognized  in  vefyTemoto'tiniesj 
Two  series  of  synthetic  hydrates  were  recognized  by  Muck  and 
Tommasi:  the  "  red  "  hydrates,  obtained  by  predpitating  ferric 
s^ts  with  alkalis,  aid  the  "  yellow  "  hydrates,  obtained  by 
oxidiziBg  moist  fecaoua  hydroxide  or  carbonates. ;  J.  van.  Btwr 
melen  has  shown  that  the  red  bydratet  ahe  really  colloids,  tlie 
amount  of  water  retained,  being  such  that  its  i/apoUr  ptesSUrt 
equals  the  pressure  of  the  aqueous  vapour,  in  the  superincumbent 
ataio^)hiece.  By  heating-  fresUy  prepared  red  ferric  .hydr^tit 
with  water  under  5000  atBiospherei  pressure  Sufi  \Bv.,  t^oi, 
34,  P-  3417)  obtained  definite  hydrates  correspOndittg  to  fh< 
mineTals  .limonite  (30*-42-S'l,  goQliite  C*2-S°-62-s°),  iin4 
hydroihaetiiatite  (above  6ir3  ].„  Thomas  Graham  obtained  a 
soluble  hydrate  by  dissolving  the  freshly  prepared  ihydcatfi.  in 
ferric  chloride  and  dialysing  the  solution,  the  sdubl^  bydme 
being  left  tn  the  dialys^r.  '  All  the  chlorine,  however,  dOes  not 
appear  to.  be  removed  by  *^  process,  the  residue  ,b^ving  th^ 
compositioa  83Fe<OH)t-FeClt;  but.it  mao)  be  by -electrolyaing 
in  a  porous  cell  (Tribot  and  Chrfitlen,  Compt:  rmd:,'  1905,  i^a, 
p.  144).  On  standing,  th6  solution  usually  gelatinizes;  a  process 
accelerated  by  the  addition  of  an  electrolyte.  It  is  eniployed  in 
medidne  under  the  name  LiqtMr  Jerri  diaiysatL  ■  The  aorcalled 
soluble  meta-ferric  hydroxide,  FeO(OH)  (?),  discovered  fty  PiaO 
de  St  Gilles  in  1856,  may  be  obtained  by  several  methods,  Sy 
heating  solutions  of  certain  iron  salts  for  some  time  and  then 
adding  a  little  sulphuric  :add  it  is  |»'edpitated  as  a  brown  powder, 
Black  scales,  which  dissolve  in  crater  to  form  a  red  solution,  are 
obtained  by  adding  a  trace  of  hydrochloric  acid  to  a  sbllition  of 
baMc  ferric  nitrate  which  has  been  heated  to  100°  for  three  days. 
A  similar  compound,  which,  however,  dissolves  in  water  to. form 
an  orange  solntioD,  results  by  adding  salt  to  a  heated  solution  of 
ferric  chloride.  These  compounds  are  insoluble  in  concentrated, 
but  dissolve  readily  in  dilute  acids.  , 

Red  ferric  hydroxide  dissolves  in  acids  to  fonn  a  well-defined 
series  of  salts,  the  ferric  s^ts,  also  obtained -by- oxidizing  ferrous 
salts;  they  are  usually  colourless  when  anhydrous,  but  yellOtr 
or  brown  when  hydrated.  It  has  also  feebly  acidic  properties, 
forming  ferriles  with  strong  bases. 

Magnetite,  FejOi,  may  be  regarded  as  ferrous  ferrite, 
FeO-FeiOj.  This  important  ore  of  irott  is  most  celebrated  for 
its  magnetic  properties  (see  Magnetisu  and  C^IPass),  butlhe 
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minenU  is  Dot  almys  loagoetic,  altton^  invaaably  attracted 
by  a  mognfit.  It  mfty  be  obtained  artificially  by  passing  st«am 
over  red-tiot  icon.  It  dissolves  in  acids  to  fonn  a  uuKtuie  of  a 
ferrous  aad  fenic  salt,Vaiid  it  an  alkali  is  added  to  thesoiution 
a.  black  proopitate  is  obtained  wbich  dries  to  a  dark  brown  mass 
t^  the  ci»npoEition  Fe(OH)]'FetQi;  this  substance  is  attracted 
by  a  aiagnet,  and  thus  nuy  be  separated  from  the  admixed  ferric 
oxide.  CaldwDi  ferriCe,  ma^e»um  ferrite  and  aac  fenite, 
RO'FciOi  (R=Ca,  Mg,  Zo),  are  obtained  by  intensdy  heating 
BaiituFe»  of  tbe  oxides  i  magsesiunt  ferrite  occurs  in  nature  as 
the  mineral  magnoferrite,  and  zinc  ferrite  as  franjdinite^  both 
forming  bitack  octahedra. 

Ferric  add,  HtPeO^.  By  fufiing  iron  with  saltpetre  and 
extracting  the  melt  with  water,  or  by  adding  a  solution  of  ferric 
nitrate  in  niUic  acid  to  stcoqg  potash,  an  amethj^t  or  purpk-ied 
solution  is.  obtained  which  contains  potassium  ferrate.  E. 
Fi£my  investigated  this  discovery,  made  by  Stahl  in  1702,  and 
dtowed  that  the  sam«  solution  resulted  when  chlorine  is  pas^ 
into  strong  potash  sotutioti  containing  feme  liydrate  in  suspea^ 
sion.  Haber  and  Pick  (ZeU.  Eiekirockem.,  igoo,  7,  p.  sis)  ^ave 
prepared  potassium  ffnrate'by  electrolysing  amcentrated  potash 
solution,  using  an<  iron  anode.  A:temperature  of  70°,  and  a 
revcasal  of  the  current  (irf  low  density)  between  two  cast  iron 
electrodes  every  few  :minut«s, .  are  the  best  working  oonditione. 
When  fonoentrat^  tke  solution  is.  nearly  black;. and  an  haatiog 
it  yidds  a  .ydJow  solution  of  potaaajum  fenite,  oxygen  being 
t^olv«d.<  Badutoi  ferrate,  BafeOi-HtO,  obtained  as  a  dark  red 
powdear  by  addutg  buium  chferide  to.-  a  soluifou  «f .  poLaesium 
fenate,  is  faiiiy  istable.  it  dissolves  la  ac«tit  add  to  form  &  red 
s(4)iti<»,:  is. not  d^tnposed  by  oold  sulphuric  acid,  but, with 
hydrochlcciiQ  lor  nitric  aiid.  it  yields  barium  u>d  ferric  salts,  with 
evolution. of>ichkirinc  *r-  oxygen  (Bssd^m,  Gtufetta^  1906,  36, 
ii.p.  aSzy.  ,  I    ■,.;,,..   . 

.'Hoiojm  '  Compounds. ~-PerTous  fluoride,  FeFj,  is  obtained  as 
doloorless  prisms  (with  SHiO]  by  dissolving  iron  in  hydrofluoric  acid , 
or'as  anhydrouB'CdlourlesS'  rhombic  priBins  by  hfeiting'iron  or  fetrlc 
ohlorkle  in  dry  hydrofluoric  acid  gaa.    Ferric  fluoridsi  FeFi 


tained  ^  col^luriesB  crystals  (with  ^HtO)  by  evaporating  a  solution 

of  the  hydrox^  in  hydrofluoric  acid.    When  heated  in  air  it  yields 

ferric  oude. "  Ferrous  chloride,  FeCU;  is  6btained  as  shining  scales 
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c^  die  hydroxide  in  iiydrofluoric  aod. 

ferric  oude. '  Ferroas  chloride,  FeCl,, 

by  ixlssii^  tUorine,  (ifl'better,  hydrochloric  acid  gas, 
iroB,  or  faqA  rediidlbg  ferBo  4f hkidde  in  a  current  of .  faydi 
very  deliquefQeat,  f^nd  freely  dissolves  in  waeer  and  alcohcj.  Heated 
in  air  it  yidds  a  mixture  of  ferric  oxide  and  chloride,  and  In  steam 
magnetic  oxide,  hydrochloric  acid,  and  h^rogen.  It  absorbs 
ammonia  gas,  formmfc:  the  compound  FeClrflKH^which-on  heating 
loses  animonia,  aui,'  finally,  yiefcfa  anunonium  chloride,  nitrogen  and 
iron  nitricte.  It  fuses  at  a.red-Jieat,  and  volatilizes  at  a  yellow-heat,; 
its  vapour  density  at  ij^do"— 1400°  correspoods  to  the  formula 
FeCli.  By  evaporating  m  vacuo  the  solution  obtained  by  dis- 
solving iron  in  Bydrocnloric  acid,  there  reaulis  bluish,  monbcllnic 
OryEtah  of  PeClt-4HiO,  which  deliquesce,  turning  greeoiBh,  on  ca- 
poeure  to  air,  and  efilotcsce  fn  a  desiccatori  Other  hydrates  are 
known.  By  adding  ammonium  chloride  to  the  solution,  evaporating 
in  vacuo,  and  then  volatilizing  the  ammonium  chloride,  antivdroua 
ferrous  chloride  is  obtained.  The  solution,  in  common  with  tnoaeof 
moat  ferrous  salts,  absorbs  nitric  oxide  with  the  formation  of  a 
browniiA  Bokition. 

Ferric  chloride,  PeCU,  known  in  ks  aqueous  solution  to  Glauber  as 
oleum  marlis,  may  be  obtained  anhydrous  by  the  action  of  dry 
chlorine  on'the  metal  at  a  moderate  red-heat,  or  by  passing  hydro; 
chloric  4cid  gas  over  heated  ferric  oxide.  It  forms  iron-black  plates 
or  taUets  which  lapixai  red  by  tranamilted  and  a  metallic  green  by 
reflected  light.  It  is  very  deliauescent,  and  readily  dissolves  in 
water,  forming  a  brown  or  yellow  solution,  from  which  several 
hydrates  may  be  separated  (see  Solution).  The  solution  is  best 
prepared  by  dissolvmg  the  hydrate  in  hydrochloric  acid  and  re- 
movmg  theexcese  of  add  by  evaporation,  or  bv^psssingchbritte  into 
the  solutioa  obtained  by  dissolving  the  metal  m  hydrochloric  acid 
and  removing;  the  excess  of  chlorine  by  a  current  of^carbon  dioxide. 
Ir  also  dissolves  in  alcohol  and  ether;  boiling  point  determinations 
of  the  molecular  weight  in  these  solutions  pi^nt  to  the  formula 
FeCli.  ¥apour  density  determinations  at  448°  indicate  a  partial 
disBociatioa  of  I^e  double  molecule  FeiCU;  on  stronger  heating  it 
splits  into,  ferrous  chloride  and  chlorine,  It  forms  red  crystalline 
oouble  salts  with  the  chlorides  of  the  metals  of  tbe  alkalis  and  of  the 


.-'  By  soluiiion  in  .conceat^ated  hydrochlwic  acid,  a  yellow  liquid  is 
obtained,  which  on  concentration  over  sulphuric  acid  gives  yellow 
deliquescent  crusts  of  ferroso-ferric  chloride,  FeiCls-ISH-O. 


magnesium  group.  An  aqueous  solution  of  ferric  chloride  is  used  in 
pharmacy  under  the  name  Liquor  ferri  ferchloridi;  and  an  alcoholic 
solution  constitutes  the  quack  medicine  known  as  "  Lamotte's 
golden  drops."  Many  oxyichlorides  arc  known;  solute  forms  are 
obtained  by  dissolving  precipitated  ferric  hydrate  in  ferric  chloridev 
whilst  insoluble  compounds  result  when  ferrous  chloride  is  oxidised 
in  air,  or  by  boiling  for  some  time  aqueous  solutions  of  ferric  chloride. 
Ferrous  bromicfe,  FeBri,  is  obtained  as  yellowish  crystals  by  the 
union  of  bromine  and  iron  at  a  dull  red-heat,  or  aa  binish-green 
rhombic .  tables  of  tbe  composition  FeBri-6MiO  by  ciystallizmg  a 
solution  of  iron  in  hydrobromic  add.  Ferric  bromide,  FeBfi,  is 
obtained  as  dark  red  crystals  by  heatine  iron  in  an  excess  of  bromine 
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closely  resembles  the  chloi 


1  being  deliquescent. 


its  components.    Ferric  iodide  does  not  appear  to  exist. 

Sulphur  Compounds. — Ferrous  sulphide,  FeS,  results  from  the 
direct  union  of  its  elements,  best  by  stirring  molten  sulphur  with  a 
white-hot  iron  rod,  when  the  sulphide  drorw  to  tbe  bottom  of  the 
cmcifate.  It  then  forms  a'  yellowish  crystalline  mass,  which  readily 
dissolves  in  adds  with  ,the  Ijbetatioa  of  sul|^uretted  hydrogen. 
Heated  in  air  it  at  first  j^rtially  oxidizes  to  ferrous  sulphate,  and  at 
higher  temperatures  it  yields  sulphur  dionde  and  feme  oxide.      It 

triturated  with  h 
...  ,      ,         ,...,,  with  such  an  elevation 

of  tempemtuce  that  tne  mass  may  become  incandescent.    Another 
,  black  amorphous  form  results  when  ferrous  salts  are  precipitated  by 

Fenio  sulphide,'  PetSi,  iscbtataed  by  gently  beating  a  mixtuce  of 
its.Qinlititueilt  etemeats,  or  by  the  actum  of  sulphuretted  hydrogen 
on  ferric  oxide  at  temperatures  below  IQo",  It  is  also  prepared  by 
precipitating  a  ferric  salt  wltb  ammonium  sulphide;  unless  the 
alkah  be  in  excess  a  mixture  oif  ferrtius  sulphide  and  sulphur  is  ob- 
tahied.  h  combines  «^h  other  sulphides  00  form  compounda  of  the 
type  M'J?«g&..  Potawum  ferric  sulphide,  KiFetSt,  obtained  by 
heating  a  mixture: of  iron  filings,  3ul)}bur  and  potassium  carbonate, 
forms  purple  gTistening  crystals,  which  burn  when  heated  in  air. 
Magneric  pyrites  or  pyrrhotite  has  a  comporftion  varying  between 
Fe,Si  and  FeiSt.  i.e.  SFeS'FeiSt  and'OFtS'PetS..  It  has  a  some- 
what brassv  colour,  and  oocura  masave  ot  as  bexagoiial  plates;  it 
is  attracted  by  a  magnet  and  is  sometimes  itself  magnetic.  The 
mineral'  is  abundant  in  .Canada,  where  the  presence  of  about  5  %  of 
nickel  makes  it  a  valuable' ore  of  this  m^taf.  iron  disulphide,  Fe^, 
constitutes  the  tfainet^s  pyrite  and  mar^^te  (g-v.);  copper  pyrites 
is  (Cu,  Fe)St,  PyritCmay  be  prepared  artifidalb'  by  gently  beting 
ferrous  sulphide,  with  sulphur,  or  as  brassy  octahedra  and  cubes  bv 
slowly  heatii^  an  intimate  mixture  of  fernc  oxide,  sulphur  and  sal- 
ammoniac  It  is  insoluble  in  dilute  adds,  but  dissolves  in  nitric 
add  with  separation  ot  sulphur. 

Fenoits  sulphite,  FeS(^.'  Irtm  diuolvea  in  a  solotioA  of  sulphur 
(Uoxide  in  the  absence  of  air  to  form  ferrous  snlohite  and  thio- 
siilphate;  the  former,  being  less  scduble  than  the  latter,  separates 
out  as  colourless  (»  greenish  Crystals  on  standing, 
'  Ferrous  sulphate,  green  vitriol  or  cobperas,  FeSOcTHiO,  was 
kndwn'  to,' arid  und  by,  tbe  akJwmists;  it  is  mentioned  in  the 
writings  of  Agricola,  and  its  pEeparatioa  from  iron  and  sulphurjc 
acid  occurs  in  the ,  Tractatus  (hymico-PhUospphicus  ascribed  to  Basil 
Valentine.  It  occurs  in  nature  aa  the  mineral  melanterite,  either 
crystalline  or  fibrous,  but  usually  massive;  it  amesrs  to  have  been 
fof med  by  the  oxidation  of  pyrite  Or.  marcaiite.  It  is  mBBufactured 
by  piling  pyrites  in  heaps  and  euxwing  toatmosiriieric  oxidation, 
the  ferrous  sulphate  thus  formed  being  dissolved  in  water,  and  the 
solution  run  into  tanks,  where  any  sulphuric  acid  whiii  may  be 
formed  is  decomposed  by  adding  scrap  iron.  By  evaporation  the 
green  -  vitriol  is  obtained  as  large  crystala.  The  oiief  impurities  ate 
copper  and  foric  sulpliatea;  the  former  may  be  removed  by  ^«l^ling 
scrap  iron,  which  precipitates  the  copper ;  the  latter  is  eliminated  by 
recrvstallizatioD.  Other  impurities  such  as  zinc  and  manganese 
sulpnates  arc  more  difficult  to  remove,  and'hence  to  prepare  the  pure 
salt  it  is  best  to  dissolve  pure  iron  wire  In  dilute  sulphuric  add. 
Ferrous  sulphate  forma  large  green  crystals  I>elon^ng  to  the  mono- 
clinic  system;  rhombic  crystals,  isomorphous  with  zinc  sulphate,  are 
obtained  by  inoculating  a  solution  with  a  crjstal  of  zinc  sulphate,  and 
triclinic  crystals  of  the  formula  FeSOfSHjO  by  inoculating  with 
copper  sulphate.  By  evaporating  a  solution  containing  free  sul- 
phuric acid  in  a  vacuum,  the  hepta-hyd rated  salt  first  a^arates.  then 
the  penta-,  and  then  a  tetra-hydrate,  FeS0r4H^,  isomorphous 
with  manganese  sulphate.  By  gently  heating  in  a  vacuum  to  140°, 
the  hepta-hydrate  loses  6  molecules  of  water,  and  yields  a  white 
powder,  which  on  heating  in  the  absence  of  air  gives  tbe  anhydrous 
salt.  The  monohydrate  also  resntta  as  a  white  predpitate  when 
concentrated  sulphuric  add  is  added  to  a  saturated  solurion  of  ferrous 
sulphate.  Alcohol  also  throws  down  the  salt  from  aqueous  solution, 
the  composition  of  the  precipitate  varying  with  the  amount  of  salt 
and  precipitant  employ^.  The  solution  absorbs  nitric  oxide  to  form 
a  dark  bnratnaalutwn,  which  loses  the  gas  on  beath^  or  by  placing 
in  a  vacuum. ,  Ferrous  siiilphate  forma  oouUe  salts  with  the  alkaline 
sulphates.  The  moat  important  is  ferrous  ammtmium  sulphate, 
FeS(34-{NHJiSO,.6Hrf),  obtained  by  di^lvlng  Muivafent  amMOU 
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of  the  two  salts  in  water  and  crystallising.  It  is  very  stable  and  is 
much  used  in  volumetric  analysis. 

Ferric  sulphate,  Fei(SOt)i,  is  obtained  by  adding  nitric  acid  to  a 
hot  solution  of  ferrous  sulphate  containing  sulphunc  acid,  colourless 
crystals  being  deposited  on  evaporating  the  solution.  The  an- 
hydrous salt  is  obtained  by  heating,  or  by  adding  concentrated 
sulphuric  add  to  a  solution.  It  is  spannsly  soluble  in  water,  and  on 
heating  it  yields  ferric  oxide  and  sulphur  dioxide.  The  mineral 
coquimbite  is  Fei(SO«^fSH|0.  Many  basic  ferric  sulphates  are 
known,  some  of  which  occur  as  minerals;  carphodderite  is 
Fe(FeO).(SO,).-10H^;  amarantite is FefFeO)  (SO0:-7Hrf);  utahite 
is  3(Fe0)iSO4-4HjO:  copiapite  is  Fe,{FeO)  (SO0>-18H,Ot  castanite 
is  Fe(FeO)  (SO,).-8HjO;  rftmerite  is  FeSO*-Fe,(SOi),-12HsO.  The 
iron  alums  are  obtained  by  crystallizing  solutions  of  equivalent 
quantities  of  ferric  and  an  alkaline  sulphate.  Ferric  potassium 
sulphat<^  the  common  iron  alum,  KiSOfFei(SOi)]'24H|0,  forms 
bright  violet  octahcdra. 

Nitrides,  Nitrates,  Sfc. — Several  nitridee  are  known,  Guntz 
{Compt.  rend.,  190a,  135,  p.  738)  obtained  ferrous  nitride,  FotNi, 
and  ferric  nitride,  FeN,  as  nlacfc  powders  by  heatinf;  lithium  nitride 
with  ferrous  potassium  chloride  and  ferric  potassium  chloride  re- 
spectively. Fowler  {Jour.  Ckem.  Soc.,  1901,  p.  28O  obtained  a 
mtride  FeiN  by  acdng  upon  anhydrous  ferrous  chlortae  or  bromide, 
finely  divided  reduced  iron,  or  iron  amalgam  wth  ammonia  at  420°; 
and^  also,  in  a  compact  form,  by  the  action  of  ammonia  on  red- 
hot  iron  wire.  It  oxidizeson  hearing  inair,  and  ignites  in  chlorine;  on 
solution  in  mineral  acids  it  yields  ferrous  and  ammonium  salts, 
hydrogen  being  liberated.  A  nitride  appears  to  be  formed  when 
nitrogen  is  passed  over  heated  iron,  since  the  metal  is  rendered 
brittle.  Ferrous  nitrate.  Fe(NO.)i-6HiO,  is  a  very  unstable  salt,  and 
is  obtained  by  mixing  solutions  of  ferrous  sulphate  and  barium 
nitrate,  filtering,  and  crystallicing  in  a  vacuum  over  sulphuric  add. 
Ferric  nitrate,  Fe^NOt))>  is  obtained  bjr  dissolving  iron  in  nitric  acid 
(the  cold  dilute  acid  l^tds  to  the  formation  of  ferrous  and  ammonium 
nitrates)  and  crystaDizinn;,  when  cubes  of  FeCNOi)i'flHsO  or  mono- 
clinic  crystals  d  Fe(NOi)r'9HiO  are  obtained.  It  is  used  fts  a 
mordant- '  ^ 

Ferrous  solutions  absorb  nittic  aside,  forming  dark  gpeen  to  black 
solutions.  Tlie  coloration  is  due  to  the  production  of  unstable 
compounds  of  the  fertous  salt  and  nitric  oxide,  and  it  seems  that  in 
neutral  solutions  the  compound  is  made  up  of  one  molecule  tX  salt 
to  one  of  ^;  the  reaction,  however,  is  reversible,  thecoiBpositieft 
varying  mth  temperature,  concentration  and  nature  of  toe  sa,lt. 
Ferrous  chloride  dissolved  in  strong  hydrochloric  acid  absorbs  two 
molecules  of  the  gas  {KohlschOtter  and  Kutscherofi,  flw.,  1907.  40, 
p.  873).  Ferric  chloride  also  absorbs  the  eas.  Reddish  tenwn 
amorphous  powders  of  the  formulae  2FeCli-NO  and  4FeClt-NO  ore 
obtained  by  passing  the  gas  over  anhydrous  ferric  chloride.  By 
passing  the  gas  into  an  ethereal  solution  of  the  salt,  nitrosyl  chloride 
19  produced,  and  on  evaporating  over  sulphuric  acid,  bbck  needles 
of  FeCl5-NO-2HiO  are  obtained,  which  at  60°  form  the  yellow 
FeCl,-NCX  Complicated  compounds,  tfiscoveied  ■  by  Rousain  in 
1 85S,  orp  obtained  by  the  intoaction  of  ferrous  sulphate  and  alkaline 
nitrites  and  sulphides.  Two  classes  may  btt  distinguished; — {l)  the 
ferrodinitroso  salts,  e.g.  KIFe(NO)jS],  potassium  ferrodinitroBO- 
sulphide,  and  (a)  the  lerroheptanitroso  salts,  e.g.  KIFe^(^fO)7S^], 
potaauum  ferrob^taoitrososulphkle.  These  salts  yield  the  corre- 
sponding a4ad8  with  sulphuric  acid.  The  dinitroeo  acid  slowly 
oecompoaes  into  sulphuretted  hydn^en,  nitrogen,  nitrous  oxide,  and 
the  heptanitroso  aad.  The  heptamtroso  actd  is  precipitated  as  3 
bfT>wn  amorphous  mass  by  dilute  sulphuric  acid,  but  if  the  salt  be 
heated  with  stroDg  add  it  yields  nitrc^en,  nitric  oxide,  sutphBT,  sul- 
phuretted hydrogen,  and  ferric,  ammomum  and  potassium  sulphates. 

Phosphides,  Pnosp]iates.—H.  Le  Chatelierand  S,  Wologdine  (ComPl. 
mid.,  1909,  149,  p.  709)  have  obtained  FetP;  Fe»P,  FeP,  FeiPi, 
but  failed  to  prepare  five  other  phosphides  jWeviously  described. 
FeiP  occurs  as  crystals  in  the  product  off  using  mm  with  )4ioHphDrus ; 
it  dissolves  in  strong  hydrochloric  add.  F^P.  forms  crystalliiw 
needles  insoluble  in  acids  exceot  aqua  re^;  it  is  obtained  by  fu^ng 
copper  phosphide  with  iron.  FeP  is  obtained  by  passing  phosphorus 
vapour  over  FeiP  at  a  red-heat.  FeiPi  is  prepared  by  the  action  of 
^osphoruB  iodide  vapour  on  reduced  iron.  Feirons  phosjAate, 
Fei(POi)a-8HiO,  occura  in  nature  as  the  mitral  vivianite.  It  may 
be  obtained  artificially  as  a  white  precipitate,  which  rapidly  turns 
blue  or  green  on  exposure,  by  mixing  solutions  of  ferrous  sulphate 
and  sodium  phosphate.  It  is  employed  in  medicine.  Normal  ferric 
lAosphate,  FePOi-2HiO,  occurs  as  the  mineral  etrenfpte,  and  is 
(riitained  as  a  yellowish-wbite  predpitate  by  mixing  solutions  of 
ferric  chloride  and  sodium  phospoate.  It  is  insoluble  in  dilute  acetic 
acid,  but  dissolves  in  mineral  adds.  The  add  salts  Fe(H]POi)i  and 
2FeHi(POi)i'5HiO  have  been  described.  Basic  salts  have  been 
prepared,  and  several  occur  in  the  mineral  kiiwdom;  dufreolte  is 
Fb,(OH),POj. 

Arsenides,  Arseniles,  Ifc. — Several  iron  arsenides  occur  aa  minerals; 
lAlingite,  FeAsi,  forms  silvery  rhombic  prisms;  mispickel  or  arsenical 
pyrites,  FeiAsS,,  is  an  important  commercial  source  of  arsenic. 
A  basic  ferric  arsenjte,  4FeiO)-AHO)-6H20,  is  obtained  as  a  flocculent 
tvown  precipitate  by  adding-  an  aisenite  to  ferric  acetate,  or  by 
shaking  freshly  prepared  feme  hydrate  whh  a  solution  of  arsenious 
oxide.     The  last  reaction  is  the  basis  of  the  application  of  ferric 


hydrate  as  an  antidote  in  arsenical  poisoning.  Normal  ferric 
arsenate,  FeAsOi-2HiO,  constitutes  the  mineral  scorodite;pharmaco' 
siderite  is  the  basic  arsenate  2FeAsOiFe (OK), -511,0.  An  add 
arsenate,  2Fej(HAsOi))-9H,0,  is  obtained  as  a  white  precipitate  by 
mixing  solutions  of  ferric  chloride  and  ordinary  sodium  phosphate. 
It  readily  dissolves  in  hydrochloric  acid. 

Carbides,  Carbonates. — The  carbides  of  iron  play  an  important  part 
in  determining  the  properties  of  the  different  modifications  of  the 
commercial  metal,  and  are  discussed  under  Iron  and  Steel. 

Ferrous  carbonate,  FeCOi,  or  spathic  iron  ore,  may  be  obtained  as 
microscopic  rhombohedra  by  adding  sodium  bicarbonate  to  feriDus 
sulphate  and  heating  to  150"  for  36  hours.  Ferrous  sulphate  and 
sodium  carbonate  in  the  cold  give  a  flocculent  predpitate,  at  first 
white  but  rapidly  turning  green  owing^  to  oxidation.  A  soluble 
carbonate  and  a  ferric  salt  give  a  preapitate  which  loses  carbon 
dioxide  on  drying.  Of  great  interest  are  the  carbonyl  compounds. 
Fenopentacarbonyl,  FefCO).,  obtained  by  L.  Mond,  Quincke  and 
Lan^  j/ew.  Ckem.  Sec.,  1891;  sec  also  ibid.  1910,  p.  798)  by 
treating  tron  from  ferrous  oxalate  with  carbon  monoxide,  and  heating 
at  150  ,  is  a  pale  ydlow  1ic]oid  which  freezes  at  about  -20°,  and 
boils  at  I02-5  ,  Air  and  moisture  decompose  it.  The  halogens  give 
ferrous  and  ferric  haloids  and  carbon  monoxide;  hydrochloric  and 
hydrobromic  adds  have  no  action,  but  hydriodlc  decomposes  it. 
By  exposure  to  sunlight,  either  alone  or  dissolved  in  ether  or  ligroin, 
it  mves  lustrous  orange  plates  of  diferrononacarbonyl,  Fei^O).. 
If  this  substance  be  heated  in  ethereal  solution  to  so  ,  it  deposits 
lustrous  dark-green  tablets  of  ferTotetracarbonyl,  FefCOJi,  very 
stable  at  otdinary  temperatures,  but  decomposing;  at  J40*-I5o°  into 
iron  and  carbon  monoxide  (J.  Dewar  and  H.  O.  Jones,  Ahst.  J.C.S., 
19OT,  ii.  a66).   For  the  cyamdea  see  Prussic  Acid. 

Ferrous  salts  give  a  greenish  preciiiiute  with  an  alkali,  whilst 
ferric  give  a  characteristic  red  one.  Ferrous  sahs  also  give  a  bluish 
white  predpitate  with  ferrocyanide,  which  on  exposure  turns  to  a 
dark  bhie;  ferric  salts  are  characterized  by  the  intense  purple 
coloration  with  a  thiocyanate.  (See  also  CKEMisrRy,  }  Analy^cal). 
For  the  quantitative  estimation  see  Assating. 

A  recent  atomic  weight  determination  by  Richards  and  Baxter 
(2eti.  anorg.  Chem.,  i960,  aj,  p.  245 ;  1904,  38,  p.  232),  who  found  the 
amount  ofsilver  bromide  given  by  ferrous  bromide,  gave  the  value 

55.44 10-161.. 

AU  the  official  salts  and  preparations  of  irqn  are  made  directly  or 
indirectly  from  the  metal.  The  pharmacopoeial  forms  of  iron.are  as 
foUow:^' 

1.  Ferrum,  annealed  iron  wire  No.  35  or  wrought  iron  nails  free 
from  oxide;  from  which  we  have  the  preparation  Virtum  ferri,  iron 
wine,  iron  digested  in  sherry  wine  for  thirty  days.  (Strength,  I 
in  20.) 

2.  Ferrtait  redaclutit,  reduced  iron,  a  powder  containing  at  least 
7S  Ya  of  metallic  iron  and  a  variable  amount  of  oxide.  A  preparation 
of  It  is  Trockiscus  ferri  redacti  (strength,  X  grain  of  radut^iron  in 

3.  Perri  sulphas,  ferrous  sulphate,  from  which  is  prepared  Mistura 
ferri  composila,  "  Griffiths'  mixture,"  containing  ferrous  sulphate 
25  p:.,  potassium  carbonate  30  gr.,  myrrh  60  gr.,  sugar  Go  gr., 
spirit  of  nutmeg  50  m.,  rose  water  10  fl,  oz. 

4.  Ferri  sulfhas  exsiccaliis,  which  has  two  subpreparations: 
(o)  Pittda  ftTTt,  "  Blaud's  pill  "  (exsiccated  ferrous  sulphate  150, 
exsiccated  sodium  carbonate  95,  giim  acaci*  yt,  tragacanth  15, 
glycerin  10,  syrup  150,  water  20,  each  to  contain  about  I  grain  of 
ferrous  carbonate);  (b)  Pihiia  aloes  el  ferri  (Barbadoes  aloes  3, 
exsiccated  ferrous  sulfjiate  I,  compound  powder,  of  dnnamon  3, 
syrup  of  glucose  3). 

5.  Ferri  carbonas  saccharatus,  saccharated  iron  carbonate.  The 
carbonate  forms  about  one-third  and  is  mixed  y/ith  sugar  into  a 
greyish  powder. 

6.  Ferri  arsenas,  iron  arsenate,  ferrous  and  ferric  arsenates  with 
some  iron  oxides,  a  greenish  powder. 

7.  Ferri  phosphas,  a  date-blue  powder  of  ferrous  and  ferric  phos- 
phates with  some  oxide.  Its  preparations  are;  (a)  Syrupits  ferri 
phosPhaMs  (stren^h,  i  gr.  of  ferrous  phosphate  in  each  fluid  arachm} ; 
(i)  Syrupus  fern  pkasphatis  cum  qainina  el  slrychntMOj  "  Easton's 
syrup  "  (iron  wire  75  grs.,  concentrated  phosphoric  acid  10  fl.  dr., 

rwderea  strychnine  5  gr.,  quinine  sulphate  130  er.,  syrup  14 
oz.,  water  to  make  30  fl.  oz.),  in  which  each  Butd  drachm  represents 
I  gr.  of  ferrous  phosphate,  t  ET-  (^  quinine  sulphate,  and  ji  gr.  of 
strychnine. 

8.  Syrupus  ferri  iodidi,  iron  wire,  iodine,  water  and  syrup 
(strenffth,  S'S  gr.  of  ferrous  iodide  in  one  fl.  dr.). 

9.  £iqiu>r  Jerri  perchloridi  fortis,  strong  solution  of  ferric  chloride 
(strcngtn,  22-5  %  of  iron);  its  preparations  only  are  prescribed,  via. 
Liquor  ferri  perchloridi  and  Tinclwa  ferri  perchloridi. 

10.  Lipior  ferri  persulphatis,  solution  of  ferric  sulphate. 

ji.  Liquor  ferri  pemtiralus,  solution  of  ferric  nitrate  (strength, 
3-3%  of  iron). 

12.  Liquor  ferri  acetatis,  solution  of  feme  acetate. 

13.  The  scale  preparations  of  iron,  so  called  because  they  are 
dried  to  form  scales,  are  three  in  number,  the  base  ot  all  being  ferric 
hydrate:  /'^^  I 
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(a)  Ferrum  lartaratum,  dark  rcil  ic^il^i.  suluble  in  water. 

(^J  Ferri  el  qutninat  cilrafit,  griMnUa  ydluw  scalot  toluble  in 

WUUT, 

(c)  Ferri  el  antmonii  cUraiii.  red  scales  nolublc  in  water,  from 
wiiich  i«  prc|itin'd  Vinum  ferri  cUratU  (ferri  ec  ammonii  dtratis 
I  er.,  uranKi'  wiiii'  I  II.  dr.). 

SubHUncfii  eiiniainiDit  tannic  or  gallic  add  turn  block  when  com- 
pduniled  with  u  furrie  Halt,  wo  it  cannot  be  used  in  combination 
with  vL'gvUiljIu  uHlrinfji-'ntii  cxcoDt  with  the  infusion  of  quassia  or 
cdumlHt.  Iron  may.  however,  ue  pru-Hcribed  in  combination  with 
diuiialiiby  the  addition  of  dilute  ptioHuhoric  add.  Alkalis  and  their 
eai'lHHiateit,  lime  water,  carbonate  ol  calcium,  magnesia  and  its 
ciirbunate  give  urcun  precipitates  with  feiroiu  and  brown  with  ferric 
subs. 

Unnffidal  prcpar.iiiona  of  iron  are  numbcrlen,  and  some  of  them 
are  very  uBetuI.  Ferri  hydroxidum  (U.S.P,),  the  hydrated  oxide  of 
Iron,  nude  by  preciiiitntinfc  ferric  sulphate  with  ammonia,  is  used 
•ulfly  ON  un  antidiHc  in  amenieal  poixoning.  The  Syrupus  ferri 
phoNiihatiii  t'o,  is  well  known  as  "  Porrish's  "  syrup  or  chemical  food, 
■nd  the  Piliilae  fi-rri  pbiMphatin  cum  ciuinina  ct  strychnina,  known 
as  Enston's  pills,  form  u  nolid  equivalent  to  Euston's  syrup. 

Then;  are  nuineruus  organic  preparations  of  iron.  Ferratin  is  a 
reddiah  brown  substance  which  claims  to  t)C  identical  with  the  iron 
■ubsiancv  found  in  pig's  liver.  Carniferrin  is  another  tasteless 
powiler  ciintulning  iron  in  combination  with  the  phosphocamic  acid 
of  muscle  pre  [ui  rat  ions,  and  contains  3j}%  of  iron,  FcrratiM^n  ia 
l>rei>iired  from  ferric  nucldn.  Triferrin  is  a  paranudcinate  of  iron. 
and  contains  31%  of  iron  and  at%  of  organically  combined  phaa- 
phorus,  preiMred  fnini  tha  casein  of  cow^  millt.  Haemo|i;labin  is 
exirueled  from  the  blood  of  an  ox  and  may  be  administered  in  bolus 
form,  Dicterich's  solution  of  peptonated  iron  contains  about  3  gr. 
of  iron  per  oi.  Vachctta  has  used  the  albuminate  of  iron  with 
siriking  suecess  in  grave  cases  of  anaemia.  Succinate  of  iron  has 
U'cn  pre)tunui  by  Hausmann.  Ilaemnto^en,  introduced  by  Hommcl, 
cluinu  to  contain  the  albuminous  constituents  of  the  bfood  scrum 
and  alt  the  blimd  salts  as  well  as  pure  hacrat^lobiD.    Sicco,  the  name 

Eiven  to  ilry  h^ii-mati^n,  is  a  tasteless  powder.  Hacmalbumen, 
itruducod  by  Uahmun,  is  soluble  in  warm  water. 
TMerapeuHft. 
Iron  is  a  metal  whtrh  Is  used  both  as  a  food  and  as  a  medicine  and 
has  aim)  a  delinite  Iik'dI  action.  Externally,  it  is  not  absorbed  by  the 
unbroken  skin,  but  when  applied  to  the  broken  sldn,  sores,  ulcers 
and  mwous  siirfnivii,  the  ferric  salts  are  powerful  astringents,  because 
thej-  roagiitate  the  albuminous  fluids  in  the  tissues  themselves. 
The  sails  nf  iron  quirkly  cause  coaeulation  of  the  blood,  and  the  clot 
plugs  the  bleeding  \'e!uiel!i.  They  thus  act  locally  as  haemostatics  or 
*T>plitx,  Hn<l  will  rtTreii  tirrcst  severe  haemurrhage  from  parts  which 
are  accessible,  such  as  the  nose.  They  were  formerly  used  in  the 
treatment  uf  pul  parlum  haemorrhage.  The  perchloride,  sulphate 
ami  iiernltrate  arc  strongs'  astringent;  km  extensively  th^  -~ 

usedin  ihronic  discharges  from  the  vajnna,  rectut"   ""'' " 

Injectwl  Into  the  rectum  they  destroy  worms. 

Internally,  a  Urge  proportion  of  the  various  vtideB  of  ordinary 
diet  contains  Iron,  nlien  gi^-en  medidnally  preparations  of  iron 
have  an  astringent  taste,  nnd  the  teeth  and  tonmie  are  blackened 
owing  to  the  formation  of  sulphide  d  iron.  It  b  thwefore  advisable 
to  take  liquid  intn  [Mvpnrations  through  a  glass  tube  or  a  quill. 

In  the  stomach  nil  salts  of  iron,  whatever  their  nature,  are  con- 
verted into  ferric  chloride.  If  Iron  be  piven  In  «cee(».  or  it  the 
hjtlrochbric  acid  in  the  gastric  juice  be  dcfidcnt,  iron  acts  directfv 
as  an  nMringent  upon  the  mucous  membrane  of  the  stomach  wall. 
Inm,  thert-ti>re,  nwy  disoriier  the  digestion  e\'en  in  healthy  subjects. 
Ai-M  prepitrailons  are  mure  likely  to  do  this,  and  the  acid  set  free 
after  the  fomi4tiiui  of  the  chloride  may  act  as  an  irritant,  lion, 
therefore,  must  not  be  dven  to  subjects  in  whom  the  gnstric  functions 
are  dislurbwl,  and  It  shouM  always  be  giv-en  after  meals.    Prniai 


,  ,.  are  only  slightly  ai-iil,  such  ...  ._ 

I,  the  carbonate  and  scale  pre|Vi  rat  ions,  do  not 


the  form  of 


dl-iturb  the  digivtion.    It  the  sulphate  is  prescnbed - 

Sill,  it  may  be  «ico.»t<«.l  .is  onlj-  to  be  «>luble  in  the  intestinal  digesti' 
uid.  In  the  intestine  the  ferric  chloride  becomes  changed  into  an 
uxide  of  iron;  the  sub-chlorvie  is  con\'erted  into  a  ferrous  carbonate, 
which  is  autuhle.  Lower  down  in  the  boirel  these  compotinds  are 
c\>n\ert«l  into  femms  sulphide  and  t.innnte.  and  are  eliminated  »nth 
the  f.itittt,  turnin)^  them  black.  Iron  in  the  intestine  causes  an 
asiringenl  lu"  constipating  effect.  The  astriiw~nt  salts  are  therefore 
useful  AYuskuvklK'  to  check  diarrhoc*  and  dysentery.  Thus  most 
sails  tA  \t\M  are  disiiiicity  constipating,  and  are  btst  untt  in  com- 
hiiuiion  with  a  puiyatiw.  The  jiill  iif  iron  and  aKn-s  (B.P.l  is  de- 
MKHnl  t(VthispiiriKk«\  Iron iseertainlv  absorbed  fr\<m  iheintrsttn.il 
jiuL  .A*  the  ir\>n  in  the  foot!  supplies  all  the  iron  in  the  body  of  .» 
L.  theiv  is  no  doubt  tnat  it  is  absorbed  in  the  organic 
er  inivganic  salt*  are  dirertl>-  absoi+ied  has  been  a 
matter  of  niuch  disi'iission;  it  has,  however,  been  directiv  pro\evl 
hv  the  c\{-eriineii[s  i>f  Kunkel  i,.irr*fr  /»ir  liiV  teMmSr  Pkysici.'gii! 
ii*s  A/c-Hjtw-1  a-M  lifT  t'ierr.  I\i.^  .and  t'laule.  The  aint^ni  oi  in>n 
evittiii^  in  the  huiit.in  blivx)  is  only  Jtlsr.;  therefore,  wben  an 
eM-v«s  iif  it\iii  is  alvstwbeil.  part  is  excieteif  inimeiKateh'  by  the  bowel 
and  kidnr\s,  ouil  part  is  stoivd  ia  the  Gver  and  spleen. 


Iro 


indicatioi  .    . 

haemoglobin  in  the  blood  is  lowered  or  the  red  corpuscles  are 
diminished.  In  certain  forms  of  anaemia  the  administration  of  iron 
rapidly  improves  the  blood  in  both  respects.  The  exact  method  in 
which  the  prescribed  iron  acts  is  still  a  matter  of  dispute.  Ralph 
Stockman  points  out  that  there  are  three  chief  theories  as  to  tne 
action  of  iron  in  anaemia.  Thefirstis  based  on  the  fact  that  the  iron 
in  the  haemoglobin  of  the  blood  must  be  derived  from  the  food, 
therefore  iron  medidnally  administered  is  absorbed.  The  second 
theory  is  that  there  is  no  absorption  of  iron  given  by  the  mouth,  but 
it  acts  as  a  local  stimulant  to  the  mucous  membrane,  and  so  improves 
anaemia  by  increasing  the  digestion  of  the  food.  The  third  theory  is 
that  of  Bunge,  who  says  that  in  chlorotic  conditions  there  is  an  excess 
of  sulphuretted  hydrt^n  in  the  bowel,  clianging  the  food  iron  into 
sulphide  of  iron,  which  Bunge  states  cannot  be  absorbed.  He 
believes  that  inoreanic  iron  saves  the  organic  iron  of  the  food  by 
combining  nith  the  sulphur,  and  improves  anaemia  by  protecting 
the  organic  food  iron.  Stockman's  own  experiments  are,  however, 
directly  opposed  to  Bunge's  view.  Wharfinger  states  that  in  cldorosis 
the  specinc  action  of  iron  is  only  obtained  by  administering  those 
inorganic  pre^parations  which  give  a  reaction  with  the  ordinary  re- 
agents; the  iron  ions  in  a  state  of  dissociation  act  as  a  catalytic 
agent,  destroying  tlie  hypothetical  toxin  which  is  the  cause  of 
chlorosis.  Practical  experience  teaches  every  clinician  that,  what- 
ever the  mode  of  action,  iron  is  most  valuable  in  anaemia,  though  in 
many  cases,  where  there  is  well-marked  toxaemia  from  absorpdon  of 
the  mtestii^  products,  not  only  laxatives  in  combination  with  iron 
but  intestinal  antiseptics  are  necessary.  That  form  of  neuralgia 
which  is  associated  with  anaemia  usually  yields  to  iron. 

IRON  AQB.  the  third  of  the  three  perioda,  Stone,  Bronze 
and  Iron  Ages,  into  which  archaeologists  divide  prehistoric 
time;  the  weapons,  ntensils  and  implements  being  as  a  general 
rule  made  of  iron  (see  A«chaeologv),  The  term  has  no  real 
cfaroDologicol  value,  for  there  has  lieeti  no  universal  Eynchrtwous 
sequence  of  the  three  epochs  in  oil  quarters  of  the  world.  Some 
countries,  such  as  the  islands  of  the  South  Pacific,  the  interior 
of  Africa,  and  parts  of  North  and  South  America,  have  passed 
direct  from  the  Stone  to  the  Iron  Age.  In  Europe  the  lion 
Age  may  be  said  to  cover  the  last  yean  ot  the  prehistoric  and 
the  eai^  years  of  the  historic  periods.  In  Egypt,  Chaldaea, 
Assyria,  China,  it  reaches  far  badL,  to  perhaps  4000  years  before 
the  ChrisUsn  era.  In  Africa,  where  there  has  been  no  Bronze 
Age,  the  use  <rf  iron  succeeded  immediatdy  tlw  use  of  sbooe. 
In  the  Black  Pyramid  of  Abusir  (Vlth  Dynasty),  at  least  3000 
B.C.,  Gaston  Maspero  foimd  some  pieces  of  iron,  and  in  the 
funeral  text  of  FepI  I.  (about  3400  s.c)  the  metal  is  mentitMied. 
The  use  ol  iron  in  northern  Eun^ie  woidd  seem  In  have  been 
fairly  general  long  before  the  invasioi)  of  Caesar.  But  iron  was 
not  in  common  use  in  Denmark  until  the  end  of  the  ist  century 
AJ>.  In  the  north  of  Russia  and  Siberia  its  iutioducUon  was 
even  as  late  as  aj>.  800.  while  Ireland  enters  upmi  her  Iron  Age 
about  the  begtnulng  ot  the  tst  century.  In  Gaul,  on  the  other 
hand,  the  Iron  Age  dates  bac^  some  800  years  b.c;  while  in 
Etniria  the  metal  was  known  some  six  centuries  eadier.  Homer 
represents  Greece  as  beginning  her  Iron  Age  twdve  hundred 
years  before  oar  a^  lie  knowledge  of  iron  ^lead  from  the 
south  to  the  north  of  Europe.  In  i^proaching  the  East  from 
the  north  of  Siberia  or  from  the  south  of  Greece  and  the  Troad, 
the  history  of  iron  in  each  oountry  eastward  is  rdsUrcly  later; 
while  a  review  ot  European  ooontries  from  the  north  towards 
the  south  shows  the  latter  becoming  acquainted  with  the  metal 
earlier  than  the  former.  It  b  suggested  that  these  facts  support 
the  theoiy  that  it  b  from  Africa  that  iron  first  came  into  use. 
The  finding  erf  worked  iron  in  the  Gi«at  Pyramids  sems  to 
corroborate  this  view.  The  metal,  however,  b  sngnlariy  scarce 
in  collections  of  Egyptian  antiquities.  The  explanation  (^  thb 
would  seem  to  lie  in  the  fact  that  the  relics  are  in  most  cases 
the  paraphernalia  of  tombs,  the  funcseal  vesads  and  vases,  and 
iron  being  consadned  an  impure  metal  by  the  andent  Egyptians 
it  was  Qe\'er  used  in  their  manufacture  of  these  or  for  any  reU^ous 
purposes.  This  idea  iA  impurity  would  seem  a  further  proof 
of  the  African  origin  of  inm.  It  was  attributed  to  Seth.  the 
spirit  of  evil  who  according  to  ^lyptian  tradition  govwned  the 
central  deserts  of  Africa,  The  Irwi  Agt  in  Europe  b  character- 
iied  by  an  elaboration  of  designs  in  weapons,  implements  and 
utensils.  These  are  no  longer  cast  but  hammexed  into  shape, 
and   decoration    is  elaborate  curvilinear  rather  than  ! 
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Tectilinear,  the  forms  and  character  of  the  ornamentation  of  the 
northern  European  weapons  resembling  in  some  respects  Roman 
arms,  while  in  others  they  are  peculiar  and  evidently  repre- 
sentative of  northern  art.  The  dead  were  buHed  in  an  extended 
position,  while  in  the  preceding  Bronze  Age  cremation  had 
been  the  rule. 


the  ArckoM/hgy  oj  Northtnt  Nations,  by  Kemble  (f&63);GaetonC.C. 
Maspero,  GuuU  du  Music  dt  Bouiaq,  396 ;  ScoUand  in  Pagan  Timts 
— Tht  Iron  Age,  by  Joseph  Anderson  (1883). 

IRON  AND  STEEL.'  i.  Iron,  the  most  abundant  and  the 
cheapest  of  the  heavy  metals,  the  strongest  and  most  magnetic 
of  known  substances,  is  perhaps  also  the  most  indispensable 
of  all  save  the  air  we  breathe  and  the  water  we  drink.  For  one 
kind  of  meat  we  could  substitute  another;  wool  could  be 
replaced  by  cotton,  silk  or  fur;  were  our  common  silicate  glass 
gone,  we  could  probably  perfect  and  cheapen  some  other  of 
the  transparent  solids;  but  even  if  the  earth  could  be  made 
to  yield  any  substitute  for  the  forty  or  fifty  million  tons  of 
iron  which  we  use  each  year  for  rails,  wire,  machinery,  and 
structural  purposes  of  many  kinds,  we  could  not  replace  either 
the  steel  of  our  cutting  tools  or  the  iron  of  our  magnets,  the 
basis  of  all  commercial  electricity.  This  usefulness  iron  owes 
in  part,  indeed,  to  its  abundance,  through  which  it  has  led 
us  in  the  last  few  thousands  of  years  to  adapt  our  ways  to  its; 
but  still  in  chief  part  first  to  the  single  qualities  in  which  it 


Very  weak;  conducting  heat  and  electricity  easily,  and  again 
offering  great  resistance  to  their  passage;  here  welding  readily, 
there  incapable  of  -welding;  here  very  infusible,  there  melting 
with  relative  ease.  The  coincidence  that  so  indispensable  a 
thing  should  also  be  so  abundant,  that  an  iron-needing  man 
should  be  set  on  an  iron-cored  globe,  certainly  suggests  design. 
The  indispensableneas  of  such  abundant  things  as  air,  water 
and  light  is  readily  explained  by  saying  that  their  very  abundance 
has  evolved  a  creature  dependent  on  them.  But  the  indis- 
pensable quahties  of  iron  did  not  shape  man's  evolution,  because 
its  great  usefulness  did  not  arise  until  historic  times,  or  even, 
as  in  case  of  magnetism,  until  modem  times. 

These  variations  in  the  properties  of  iron  are  brought  about 
in  part  by  corresponding  variations  in  mechanical  and  thermal 
treatment,  by  which  it  is  influenced  profoundly,  and  in  part  by 
variations  in  the  proportions  of  certain  foreign  elements  which 
it  contains;  for,  unlike  most  of  the  other  metals,  it  is  never 
used  in  the  pure  state.  Indeed  pure  iron  is  a  rare  curiosity. 
Foremost  among  these  elements  is  carbon,  which  iron  inevitably 
absorbs  from  the  fuel  tised  in  extracting  it  from  its  ores.  So 
strong  is  the  effect  of  carbon  that  the  use  to  which  the  metal 
is  put,  and  indeed  its  division  into  its  two  great  classes,  the 
malleable  one,  comprising  steel  and  wrought  iron,  with  less 
than  3'ao%  of  carbon,  and  the  unmalleable  one,  cast  iron, 
with  more  than  this  quantity,  are  based  on  carbon-content. 
(See  Table  I.) 


Table  I. — General  Oassificaiimt  of  Iron  and  Steel  according  (i)  io  Carbon-Contml  and  (a)  lo  Presence  or  Absence  of  Inclosed  Slag. 


Containing       an        Intermediate 
QuantityofCarbon  (say,  between 

0-30  and  2-2%). 


Wrought  Iron. 
Puddled  and  bloomary,  or  Charcoal- 
hearth  iaoa  belong  here. 


Weld  Steel. 

Puddled  and  blister  steel 

belong  here. 


They  may  be  either  BeHeraer, 
open-hearth,  or  crucible  steel. 
Malleable  cast  iron  also  often 
belongs  here. 


Normal  caet  Iron,  "  washed  "  metal, 
and  most  "  mtdleable  caet  iron  " 
belong  here. 


Alloy  Stsgls. 

Nickel,  manganeae,  tungsten,  and 

cbronie  steeU  belong  here. 


silico- spinel  belong  here. 


t  because  of  any  question  a 


r  meaning,  but  because 


excels,  such  as  its  strength,  its  magnetism,  and  the  property 
which  it  alone  has  of  being  made  at  will  extremely  hard  by  sudden 
cooling  and  soft  and  extremely  pliable  by  slow  cooling;  second, 
to  the  special  combinations  of  useful  properties  in  which  it 
excels,  such  as  its  strength  with  its  ready  welding  and  shaping 
both  hot  and  oold;  and  third,  to  the  great  variety  of  its  pro- 
perties. It  is  a  very  Proteus,  It  is  extremdy  hard  in  our 
files  and  razors,  and  extremely  soft  in  our  horae-shoe  nails, 
which  in  some  countries  the  smith  rejects  unless  be  can  bend 
them  on  his  forehead;  with  iron  we  cut  and  sh^ke  iron.  It 
is  extremely  magnetic  and  almost  non-m^;netic;  as  brittle 
as  glass  and  almost  as  pliable  and  ductile  as  coppo;;  extremely 
springy,  and  sprit^ess  and  dead;     wonderfully  strong,    and 

'  The  word  "  iron  "  was  in  0.  Eng.  iren.  isern  or  isen,  cf .  Ger.  Eisen. 
Dut.  ysen.Sned.jSm.  Dan.  jern;  tneoriginalTeut.  base iaMorn,  and 
cognates  are  found  in  Celtic,  Ir.  iarun,  (^el.  iorurm,  Breton,  hauarn, 
&c.  The  ulterior  derivation  is  unknown;  connexitui  has  been 
suggested  without  much  probability  with  is,  ice,  from  its  hard  briji;ht 
su^ce.  or  with  Lat.  aes,  aeris,  brass.  The  change  from  isen  to  tren 
It.  yron)  is  due  to  rhotacism.  but  wnether  direct  from 
Ntgh  isem,  irem  is  doubtful,  "Steel"  repreaents  the 
O.  Eng.  st&  or  stile  (the  true  form ;  only  found,  however,  with  spelling 
st^,  cf.  sl^ecg,  steel-edged),  cognate  with  Ger.  Slakl,  Dut.  and  Dan. 
sUial,  &c. ;  the  word  is  not  found  outside  Teutonic.  Skeat  {Etyrrt. 
Diet.,  1808)  finds  the  ultimate  origin  in  the  Indo-Euro^an  base 
stak;  to  be  firm  or  still,  and  compares  Lat.  stagnttm,  standmg- water. 


(in  1 6th  c 


3.  Nomenclature. — Until  about  i860  there  were  only  three 
important  classes  of  iron — wrought  iron,  steel  and  cast  iron. 
The  essential  characteristic  of  wrought  iron  was  its  nearly 
con^>lete  freedom  from  carbon;  that  of  steel  was  its  modecate 
carbon-content  (say  between  030  and  a-s  %),  which,  thou^ 
great  enough  to  confer  the  property  of  being  rendered  intensely 
hard  and  brittle  by  sudden  cooling,  yet  was  not  so  great  but 
that  the  metal  was  malleable  when  cooled  slowly;  while  that  of 
cast  iron  was  that  it  contained  so  much  carbon  as  to  be  very 
brittle  whether  cooled  quickly  or  slowly.  This  classification 
was  based  on  carbon-content,  or  on  the  properties  which  it  gave. 
Beyond  this,  wrought  iron,  and  certain  classes  of  steel  which 
then  were  important,  necessarily  contained  much  slag  or  "  cinder," 
because  they  were  made  by  welding  together  pasty  pattidcs 
of  metal  in  a  bath  of  slag,  without  subsequent  fusion.  But  the 
best  class  of  steel,  crucible  sted,  was  freed  from  slag  by  fusion  in 
crucibles;  hence  its  name,  "cast  steel."  Between  i860  and 
1870  the  invention  of  the  Bessemer  and  open-hearth  processes 
introduced  a  new  class  of  iron  to-day  called  "  mild  "  or  "  low- 
carbon  steel,"  which  lacked  the  essential  property  of  steel,  the 
hardening  power,  yet  differed  from  the  existing  fOnns  of  wrought 
iron  in  freedom  from  slag,  and  from  cast  iron  in  being  very 
malleable.  Logically  it  was  wrought  iron,  the  essence  of  which 
was  that  it  was  (i)  "iron"  as  distingui^ied  from  steel,  tioA 
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(3)  malle&blc,  i^.  capable  of  b«ug  "  wrought."  This  name  did 
not  please  those  interested  in  the  new  product,  because  existing 
wrought  iron  was  a  low-piiced  material.  Instead  of  inventing 
a  wholly  new  name  for  the  wholly  new  product,  they  appropriated 
the  name  "  steel,"  because  this  was  associated  in  the  public 
mind  with  superiority.  This  they  did  with  the  excuse  that  the 
new  product  resembled  one  class  of  steel — cast  steel — in  being 
free  from  slag;  and,  after  a  period  of  protest,  all  acquiesced  in 
calling  it  "  steel,"  which  is  now  its  firmly  esta.blished  name. 
The  old  varieties  of  wrought  iron,  steel  and  cast  iron  preserve 
their  old  names;  the  new  class  is  called  steel  by  main  force. 
As  a  result,  certain  varieties,  such  as  blister  steel,  are  called 
"  steel "  solely  because  they  have  the  hardening  power,  and 
others,  such  as  low-carbon  steel,  solely  because  they  arc  free 
from  slag.  But  the  former  lack  the  essential  quality,  slaglessness, 
which  makes  the  latter  steel,  and  the  latter  lack  the  essential 
quality,  the  hardening  power,  which  makes  the  former  steel. 
"  Steel  "  has  come  gradually  to  stand  rather  for  excellence  than 
for  any  specific  quaUty.  These  anomalies,  however  confusing 
to  the  general  reader,  in  fact  cause  no  appreciable  trouble  to 
important  makers  or  users  of  iron  and  steel,  beyond  forming 
an  occasional  side-issue  in  litigation. 

3.  Definitions. — Wrougkl  iron  is  slag-bearing  malleable  iron, 
containing  so  little  carbon  (o'30%  or  less),  or  its  equivalent,  that 
it  does  not  harden  greatly  when  cooled  suddenly. 

Sled  is  iron  which  is  malleable  at  least  in  some  one  range  of 
temperature,  and  also  is  either  (a)  cast  into  an  initially  malleable 
mass,  or  {b)  is  capable  of  hardening  greatly  by  sudden  cooling, 
or  (c)  is  both  so  cast  and  so  capable  of  hardening.  (Tungsten 
steel  and  certain  classes  of  manganese  steel  are  malleable  only 
when  red-hot.)  Normal  or  carbon  steel  contains  between  030 
and  3'3o%  of  carbon,  enough  to  make  it  harden  greatly  when 
cooled  suddenly,  but  not  enough  to  prevent  it  from  being  usefully 
malleable  when  hot. 

Cast  iron  is,  generically,  kon  contiuning  so  much  carbon 
(3'3o%ormore)  or  its  equivalent  that  it  is  not  usefully  malleable 
at  any  temperature.  Specifically,  it  is  cast  iron  in  the  form  of 
castings  other  than  pigs,  or  remclted  cast  iron  suitable  for  such 
castings,  as  distinguished  from  pig  iron,  ix.  the  mtdten  cast  iron 
as  it  issues  from  the  blast  furnace,  or  the  pigs  into  which  it  is 
cast. 

MaUeaHe  cast  iron  is  iron  which  has  been  cast  in  the  condition 
of  cast  inm,  and  made  malleable  by  subsequent  treatment 
without  fusion. 

Alloy  jteefo  and  casl  irons  are  those  which  owe  their  properties 
chiefly  to  the  presence  of  one  or  more  elements  other  than  carbon. 

Ingot  iron  is  slagless  steel  with  less  than  0-30%  of  carbon. 

Ingot  steel  is  slagless  steel  containing  more  than  0-30%  of 
carbon. 

Weid  steel  is  slag-bearing  iron  malleable  at  least  at  some  one 
temperature,  and  containing  more  than  0'30%of  carbon. 

4.  Historical  Sketch. — The  iron  oxide  of  which  the  ores  of 
iron  consist  would  be  so  easily  deoxidized  and  thus  brought  to 
the  metallic  state  by  the  carbon,  i.e.  by  the  ^wing  coals  of  any 
primeval  savage's  wood  fiie,  and  the  resuhing  metallic  iron 
would  then  differ  so  strikin^y  frcmi  any  object  which  he  had 
previonsly  seen,  that  its  voy  early  use  by  our  race  is  only  natural. 
The  first  observing  savage  who  noticed  it  among  his  ashes  might 
easily  infer  that  it  resulted  from  the  action  of  burning  wood 
on  certain  extremely  heavy  stones.  He  could  pound  it  out  into 
many  useful  shapes.  The  natural  steps  first  of  making  it  intention' 
ally  by  putting  such  stones  into  his  fire,  and  next  of  improving 
his  fire  by  putting  it  and  these  stones  into  a  cavity  on  the  weather 
side  of  some  bank  with  an  opening  towards  the  prevalent  wind, 
would  ^ve  a  simple  forge,  diSering  only  in  size,  in  lacking  forced 
blast,  and  in  details  of  construction,  from  the  Catalan  forges 
and  bloomariea  of  to-day.  Moreover,  the  coals  which  deoxidized 
the  iron  would  inevitably  carburize  some  lumps  of  it,  here  so 
far  as  to  turn  it  into  the  brittle  and  relatively  useless  cast  iron, 
there  only  far  enough  to  convert  it  into  steel,  strong  and  very 
useful  even  in  its  unhardened  state.  Thus  it  is  almost  certain 
that  much  of  the  earliest  iron  was  in  fact  steel.     How  soon  after 


man's  discovery,  that  he  could  beat  iron  and  steel  out  while 
cold  into  useful  shapes,  he  learned  to  forge  it  while  hot  is  hard 
to  conjecture.  The  pretty  elaborate  appliances,  tongs  or  their 
equivalent,  which  would  be  needed  to  enable  him  to  hold  it 
conveniently  while  hot,  could  hardly  have  been  devised  till  a 
very  much  later  period;  but  then  he  may  have  been  content 
to  forge  it  inconveniently,  because  the  great  ease  with  which 
it  mashes  out  when  hot,  perhaps  pushed  with  a  stout  stick  from 
the  fire  to  a  neighbouring  flat  stone,  would  compensate  for  much 
inconvenience.  However  this  may  be,  very  soon  after  man  began 
to  practise  hot-forging  he  would  inevitably  learn  that  sudden 
cooling,  by  quenching  in  water,  made  a  large  proportion  of  his 
metal,  his  steel,  extremely  hard  and  brittle,  because  he  would 
certainly  try  by  this  very  quenching  to  avoid  the  inconvenience 
of  having  the  hot  metal  about.  But  the  invaluable  and  rather 
delicate  art  of  tempering  the  hardened  steel  by  a  very  careful 
and  gentle  reheating,  which  removes  its  extreme  brittleness 
though  leaving  most  of  its  precious  hardness,  needs  such  skilful 
handling  that  it  can  hardly  have  become  known  until  very  long 
after  the  art  of  hot-forging. 

The  oxide  ores  of  copper  would  be  deoxidized  by  the  savage's 
wood  fire  even  more  easily  than  those  of  iron,  and  the  resulting 
copper  would  be  recognized  more  easily  than  iron,  because  it 
would  be  likely  to  melt  and  run  together  into  a  mnw  conspicuous 
by  its  bright  colour  and  its  very  great  malleableness.  From 
this  we  may  infer  that  copper  and  iron  probably  came  into  use 
at  about  the  same  stage  in  man's  development,  copper  before 
iron  in  regions  which  had  oxidized  copper  ores,  whether  they 
also  had  iron  ores  or  not,  iron  before  copper  in  places  where 
there  were  pure  and  easily  reduced  ores  of  iron  but  none  of  copper. 
Moreover,  the  use  of  eadi  metal  must  have  originated  in  many 
different  places  independently.  Even  to-day  isolated  peoples 
are  found  with  their  own  primitive  iron-making,  but  ignorant 
of  the  use  of  copper. 

If  iron  thus  preceded  copper  in  many  places,  still  more  must 
it  have  preceded  bronze,  an  alloy  of  copper  and  tin  much  less 
likely  than  either  iron  or  copper  to  be  made  unintentionally. 
Indeed,  though  iron  ores  abound  in  many  places  which  have 
neither  copper  nor  tin,  yet  there  are  but  few  places  which  have 
both  copper  and  tin.  It  is  not  improbable  that,  once  bronze 
became  known,  it  might  replace  iron  in  a  measure,  perhaps  even 
in  a  very  large  measure,  because  it  is  so  fusible  that  it  can  be 
cast  directly  and  easily  ^to  many  useful  shapes.  It  seems  to 
be  much  more  prominent  than  iron  in  the  Homeric  poems; 
but  they  tell  us  only  of  one  region  at  one  age.  Even  if  a  nation 
here  or  there  should  give  up  the  use  of  iron  completely,  that  aU 
should  is  neither  probable  nor  shown  by  the  evidence.  The 
absence  of  iron  and  the  abundance  of  bronze  in  the  relics  of  a 
prehistoric  pe(q>le  is  a  piece  ol  evidoice  to  be  accepted  with 
caution,  because  the  great  defect  of  iron,  its  pronenesa  to  nist, 
would  often  lead  to  its  com[dete  disappearance,  or  conversion 
into  an  unrecognizafde  mass,  even  though  tools  of  bronze 
originally  laid  down  beside  it  might  remain  but  little  corroded. 
That  the  ancients  should  have  discovered  an  art  of  hard^ng 
bronze  b  grossly  improbable,,  first  becaose  It  is  not  to  be  hardened 
by  any  simple  process  like  the  hardening  of  steel,  and  second 
because,  if  they  had,  then  a  huge  proportion  of  the  ancient 
bronze  tools  now  known  ou^t  to  be  hard,  which  is  not  the  case. 

Because  iron  would  be  so  easily  made  by  prehistoric  and  even 
by  primeval  man,  and  would  be  so  useful  to  him,  we  are  hardly 
surprised  to  read  in  Genesis  that  Tubal  Cain,  the  sixth  in  descent 
from  Adam,  discovered  it;  that  the  Assyrians  had  knives  and 
saws  which,  to  be  effective,  must  have  been  of  hardened  steel, 
i.e.  of  iron  which  had  absorbed  some  carbon  from  the  coals 
with  which  it  had  been  made,  and  had  been  quenched  in  water 
from  a  red  heat;  that  an  iron  tool  has  been  found  embedded  in 
the  ancient  pyramid  of  Kephron  (probably  as  early  as  3500  B.C.) ; 
that  iron  metallurgy  had  advanced  at  the  time  of  Tethmosis 
(Thothmes)  III.  (about  1500  B.C.)  so  far  that  bellows  were  used 
for  forcing  the  forge  fire;  that  in  Homer's  time  (not  later  than 
the  9th  century  b.c.)  the  delicate  art  of  hardening  and  tempering 
steel  was  so  familiar  that  the  poet  used  it  for  a.^mil£,  Ukenmg 
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the  hissing  of  the  stake  which  Ulysses  drove  into  the  eye  of 
Polyphemus  to  that  of  the  steel  which  the  smith  quenches  in 
water,  and  dosing  with  a.  reference  to  the  strengthening  effect 
of  this  quenching;  and  that  at  the  time  of  Pliny  (a.d.  23-79) 
the  relative  value  of  di&erent  baths  for  hardening  was  known, 
and  oil  preferred  for  hardening  small  toob.  These  instances  of 
the  very  early  use  of  this  metal,  intrinsically  at  once  so  useful 
and  so  likely  to  disappear  by  rusting  away,  tell  a  story  like  that 
of  the  single  foot-print  of  the  savage  which  the  waves  left  for 
Robinson  Crusoe's  warning.  Homer's  familiarity  with  the  art 
of  tempering  could  come  only  after  centuries  of  the  wide  use 
of  iron. 

5.  Three  Periods, — The  history  of  iron  may  for  convenience 
be  divided  into  three  periods:  a  first  in  which  only  the  direct 
extraction  of  wrought  iron  from  the  ore  was  practised;  a 
second  which  added  to  this  primitive  art  the  extraction  of  iron 
in  the  form  of  carburized  or  cast  iron,  to  be  used  either  as  such 
or  for  convei^on  into  wrought  iron;  and  a  third  in  which  the 
iron  worker  used  a  temperature  high  enough  to  melt  wrought 
iron,  which  he  then  called  molten  steel.  For  brevity  we  may 
call  these  the  periods  of  wrought  iron,  of  cast  iron,  and  of  molten 
steel,  recognizing  that  in  the  second  and  third  the  earlier  pro- 
cesses continued  in  use.  The  first  period  began  in  extremely 
remote  prehistoric  times;  the  second  in  the  r4th  century;  and 
the  third  with  theinventionof  the  Bessemer  process  in  1856. 

6.  First  Period.— We  can  picture  to  ouraeives  how  in  the  first 
period  the  savage  smith,  step  by  step,  bettered  his  control  over  his 
fire,  at  once  his  source  of  heat  and  his  deoxidiziiiK  agent.  Not  con- 
tent  to  let  it  burn  by  natural  draught,  he  would  blow  it  with  his  own 
breath,  would  expose  it  to  the  prevalent  wind,  would  ui^  it  with  a 
fan,  and  would  devise  the  first  crude  valveless  bellows,  peri^pe  the 
pigskin  already  familiar  as  a  water-bottle,  of  which  the  psalmist  says : 

I  am  become  as  a  bottle  in  the  smoke."  To  drive  the  air  out  of  this 
skin  by  pressing  on  it,  or  even  by  walking  on  it,  would  be  easy;  to 
fill  it  again  with  air  by  pulling  its  sides  apart  with  his  fingers  would 
be  so  irksome  that  he  would  soon  learn  to  distend  it  by  means  of 
strings.  If  his  bellows  had  only  a  single  opening,  that  through  which 
they  delivered  the  blast  upon  the  nre,  then  in  inflating  them  he 
would  draw  back  into  them  the  hot  air  and  ashes  from  the  fire.  To 
prevent  this  he  might  make  a  second  or  suction  hole,  and  thus  he 
would  have  a  veritable  engine,  perhaps  one  of  the  very  earliest  of  all. 
While  inflating  the  bellows  he  would  leave  the  sucrioa  port  open  and 
close  the  dischareie  port  irith  a.  pinch  of  his  finger;  and  while  blowing 
the  air  against  the  fire  he  would  leave  tlie  discharge  port  open  ana 
pinch  together  the  sides  of  the  suction  pc^. 

The  next  important  step  seems  to  have  been  taken  in  the  4th 
century  when  some  forgotten  Watt  devised  valves  for  the  bellows. 
But  in  spite  of  the  activity  of  the  iron  manufacture  in  many  of  the 
Roman  provinces,  especially  England,  France,  Spain,  Carinthia  and 
near  the  Rhine,  the  little  forces  in  which  iron  was  extracted  from  the 
ore  remained,  until  the  i4tli  century,  very  crude  and  wasteful  of 
labour,  fuel,  and  iron  itself :  indeed  probably  not  very  different  from 
those  of  a  thousand  years  before.  Where  iron  ore  was  found,  the 
local  smith,  the  iVaMsckmied,  converted  it  with  the  charcoal  of  the 
surrounding  forest  into  the  wrought  iron  which  he  worked  up. 
Many  farmers  had  their  own  little  forges  m'  smithies  to  supply  the  iron 
for  their  tools. 

The  fuel,  wood  or  charcoal,  whkh  served  both  to  heat  and  to 
deoxidize  the  ore,  has  so  strong  a  carburizing  acrion  that  it  would 
turn  some  of  the  resultant  metal  into  "  natural  steel,"  which  differs 
from  wrought  iron  only  in  containing  so  much  carbon  that  it  is  re- 
latively hard  and  brittle  in  its  natural  state,  and  that  it  becomes 
intensely  hard  when  quenched  from  a  red  heat  in  water.  Moreover, 
this  same  carburizing  action  of  the  fuel  would  at  times  go  so  far  as 
to  turn  part  of  the  metal  into  a  true  cast  iron,  so  brittle  that  it  could 
not  be  worked  at  all.  In  time  the  smith  learnt  how  to  convert  this 
unwelcome  product  into  wrought  iron  by  remelting  it  in  the  forge, 
exposing  it  to  the  blast  in  such  a  way  as  to  bum  out  most  of  its 

7.  Second  Period. — With  the  second  period  began,  in  the  14th 
century,  the  gradual  displacement  of  the  direct  extraction  of  wrought 
iron  from  the  ore  by  the  intentional  and  regular  use  of  this  indirect 
method  of  first  carburizing  the  metal  and  thus  turning  it  into  cast 
iron,  and  then  converting  it  into  wrought  iron  by  remelting  it  in  the 
(o[^.  This  disj^acement  has  been  goinc  on  ever  since,  and  it  is  not 
quite  complete  even  to-day.  It  is  of  the  familiar  type  of  the  re- 
placing of  the  simple  but  wasteful  by  the  comfdex  and  eciMiomical, 
and  it  was  begun  unintentionally  in  the  attempt  to  save  fud  and 
labour,  by  increasing  the  size  and  especially  the  height  of  the  forge, 
and  by  driving  the  bellows  by  means  of  water-fwwer.  Indeed  it  was 
the  use  of  water-power  that  gave  the  smith  pressure  strong  enough 
to  force  his  blast  up  through  a  longer  column  of  ore  and  fuel,  and  thus 
enabled  him  to  increase  the  height  oi  his  forge,  enlarge  the  scale  of  his 
operations,  and  in  turn  save  fuel  and  labour.   And  it  was  the  lengthen- 


ing of  the  {one,  and  the  length  and  intimacy  of  contact  between  ore 
and  fuel  to  which  it  led,  that  carburized  the  metal  and  turned  it  into 
cast  iron.  This  is  so  fusible  that  it  melted,  and,  running  together 
into  a  single  molten  mass,  freed  itsdf  mefhanically  from  the 
"  sangue,"  as  the  foreign  minerals  with  which  the  ore  is  mixed  aie 
called.  Finally,  the  Improvement  in  the  quality  of  the  iron  which 
resulted  from  thus  completely  freeing  it  from  the  gangue  turned  out 
to  be  a  great  and  unexpected  merit  m  the  indirect  process,  probably 
the  merit  which  enabled  it,  in  spite  of  its  complexity,  to  drive  out  the 
direct  process.  Thus  we  have  here  one  of  these  cases  common  in  the 
evolution  both  of  nature  and  of  art,  in  which  a  change,  made  for  a 
specific  purpose,  has  a  wholly  unforeseen  advantage  in  another 
direction,  so  important  as  to  outweigh  that  for  which  it  was  made 
and  to  determine  the  path  of  future  dewlopment. 

With  this  method  ol  making  molten  cast  iron  in  the  hands  of  a 
people  already  familiar  with  bronze  founding,  iron  founding,  i,e.  the 
casting  of  the  molten  cast  iron  into  shapes  which  were  useful  in  sjpite 
of  its  biittleness,  naturally  followed.  Thus  ornamental  iron  castings 
were  made  in  Sussex  in  the  14th  century,  and  in  the  i6th  cannons 
wcighingthree  tons  each  were  cast. 

The  indirect  process  once  established,  the  gj^dual  increase  in  the 
height  and  diameter  of  the  high  furnace,  which  has  lasted  till  our 
own  days,  naturally  went  on  and  developed  the  gigaimc  blast 
furnaces  of  the  present  time,  still  called  "  high  furnaces  in  French 
and  German.  The  impetus  which  the  indirect  process  and  the  ac- 
celeration ol  civilization  in  the  15th  and  16th  centuries  gave  to  the 
iron  industry  was  so  great  that  the  demands  of  the  iron  masters  for 
fuel  made  seriotis  inroads  on  the  forests,  and  in  1558  an  act  of  Queen 
Elizabeth's  forbade  the  cutting  of  timber  in  certain  parts  of  the 
country  for  iron-making.  Another  in  1584  forbade  the  building  of 
any  more  iron-works  in  Surrey,  Kent,  and  Sussex.  This  increasing 
scarcity  of  wood  was  probably  one  of  the  chief  causes  of  the  attempts 
which  the  iron  masters  tiien  made  to  replace  charcoal  with  mineral 
fuel.  In  161 1  Simon  Sturtevant  patented  the  use  of  mineral  coal  for 
iron-smelting,  and  in  1619  Dud  Dudley  made  with  this  coal  both 
cast  and  wrought  iron  with  technical  success,  but  through  the 
opposition  of  the  charcoal  iron-makers  all  of  his  many  attempts  were 
defeated.  In  Ifia;  Stradda's  attempts  in  Hainant  had  no  better 
success,  and  it  was  not  till  more  than  a  century  later  that  iron- 
smelting  with  mineral  fuel  was  at  last  fully  successful.  It  was  then, 
in  1735,  that  Abraham  Darby  showed  how  to  make  cast  iron  with 
coke  in  the  high  furnace,  which  by  this  time  had  become  a  veritable 
blast  furnace. 

The  next  great  improvement  in  blast-furnace  practice  came  in 
1811,  when  Aubertot  in  France  used  for  heating  steel  the  furnace 
gases  rich  in  carbonic  oxide  which  till  then  had  been  allowed  to  burn 
uselessly  at  the  top  of  the  blast  furnace.  The  next  was  J.  B.  Neilson's 
invention  in  rSaS  d  heating  the  blast,  which  increased  the  pro- 
duction and  lessened  the  fuel-consumption  o(  the  furnace  wonder- 
fully. Very  soon  after  this,  in  1833,  the  work  of  heatii^  the  blast 
was  done  by  means  of  the  waste  gases,  at  Wasserallingen  in  Bavaria. 

Meanwhile  Henry  Cort  had  in  1784  very  greatly  simplified  the 
conversion  of  cast  iron  into  wrought  iron.  In  place  of  the  dd  (orge, 
in  which  the  actual  contact  between  the  iron  and  the  fuel,  itself  an 
energetic    carburizing   agent,    made    decarburization    difficult,    he 


protected  from  the  carburizing  action  of  the  fuel,  thou^  heated  by 
the  flame  which  that  fuel  gives  out. 

The  ra[Hd  advance  in  mechanical  engineering  in  the  latter  part-  of 
this  second  period  stimulated  the  iron  industry  greatly,  giving  it  in 
1728  Payn  and  Hanbury's  rolling  mill  for  rolling  sheet  iron,  in  1760 
John  Smeaton's  cylindrical  cast-iron  bellows  in  place  of  the  wooden 
and  leather  ones  previously  used,  in  1783  Cort's  grooved  rdls  for 
rolling  bars  and  rods  of  iron,  and  in  1S3S  James  Nasmyth's  sCeain. 
hammer.  But  even  more  important  than  these  were  the  advent  of 
the  steam  engine  between  1760  and  1770,  and  of  the  railroad  in 
1825,  each  of  which  gave  the  iron  industry  a  great  impetus.  Both 
created  a  great  demand  for  iron,  not  only  for  themselves  but  for  the 
'ndustries  which  they  in  turn  stimulated;  and  both  directly  aided 
:he  iron  master:  the  steam  engine  by  giving  him  powerful  and  con- 
venient tools,  and  the  railroad  by  assembling  his  materials  and 
distributing  his  products. 

About  1740  Benjamin  Huntsman  introduced  the  "  crudble 
process  "  of  melting  steel  in  small  crucibles,  and  thus  freeing  it  from 
the  slag,  or  rich  iron  silicate,  with  which  it,  tike  wrought  iron,  was 
mechanically  mixed,  whether  it  was  made  in  the  old  forge  or  in  the 
puddling  furnace.  This  removal  of  the  cinder  very  greatly  improved 
the  steel;  but  the  process  was  and  is  so  costly  that  it  is  used  only  for 
making  steel  for  purposes  which  need  the  very  best  quality. 

8.  Third  Period, — The  third  period  has  for  its  great  distinction  the 
invention  of  the  Bessemer  and  open-hearth  processes,  which  are  like 
Huntsman's  crucible  process  in  that  their  essence  is  their  freeing 
wrought  iron  and  low  carbon  steel  from  mechanically  entangled 
dnder,  by  devclo[Mi%  the  hitherto  unattainable  temperature,  risiag 
to  above  1500°  C,  needed  for  meldng  these  relatively  infusible  pro- 
ducts. These  processes  are  incalculably  more  important  tnan 
Huntsman's,  both  because  they  are  incomparably  cheaper,  and 
because  their  products  are  far  more  useful  than  his. 

Thus  the  disdnctive  work  of  the  second  and  third  nedods  is  freeiiM 
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tin-  iHiu\  U'ltH  MM'' tiJirii'-il  'uniiiit\iti-%\'y  iautm,  'fV  fjjimi  i^irU^l. 
tiv  I'tiy'thtiif  ilw  irwi'il  MI"/  ih-  luvliV'  •»•*  iiiiu  ■-twl  in'.liin^  rt.i<. 
(irt  il»-  fiiM  tniu-  t'lifn-il  Km-  K-O'lfi"  "<  'In-  iitn;  iJw  tinnl  wri'^)  liy 
Ki'iiiu  a  I'diiiridiiH'  l»vli  iimiiikU  Ut  rri'lt  ifn-  rri'/ir  infuniUi-  firrm* 
<rf  ii'rfi,  lil"  MtMl  lU  .I..H  l',».,"7  in  '1.  »vi..u  tlwrrn  rr'/m  <aM  iron. 

Ill  I"!"/'  (1' ■•'■Hi''r  ifii  'iiiIt  iiivdicil  \iWfxiti%iiri\\tiafY^irii'".iiA 
Hij|ririi(  iliv  ti'iil  •Uv\ii\»'\  liy  llf  ra|fj'l  iinvinlviti  lA  Ihii  impuritv:* 
In  lite  ii'rti  fnn"-  fti*  n-iii(«'«ni»rc  hIx/v  llii-  i;xiilr»l  mcliinK-iMfint  trf 
iIm  11  MilUdi  |iitrilH''l  mjcI,  lull  nlaf)  nu'li-  it  widely  \aumn  tW  itii* 
■111  I  w.iii  ■  VI  rv  ViiUi.ilfli-  vAmimue.  Kni/wiiiK  tni*,  aid  having  in 
if II-  'vw  nil  11*  riK'-iin.ilivr  uiia  iutiiMe  an  iiiili-|if'ii'li'iit  mranmif  dcni-r- 
>ii«iK  I  III*  ti'iiiiHtriiuf'',  III''  Mniiiii  l/rirflicro'fl  Siri-uil  in  Vtumc  in 
llWil  ill  vi'tiiiH'il  iIh-  irjM'tj  li'-iiftli  itfiuft*  lA  iiMltiiiK  «li:rl  lA  any 
ill  •mil  iiiiIhiii  iiimIi'IiI  liy  iNiJlinit  liiKHtiiT  in  iiiiu  lurn»>c  luot  anil 
Hrl'iiiKliI   if"".      Ilm  Htr.il   'Ii-fnt  irf  Ijijth  IImw  Ittm '^■^»l■*.  lliilt   ihiy 

niKlirii'it  Kiiu.v  ilii'  Imii'IiiI  jili'MiilHirii*  with  wliii  h  ull  ihir  orio 
ifl  ii'iii  .IK-  u.M,ij.iti'<l,  WH-  ririu-ilii'il  In  1H7H  l>^  H.  i,.  'Ilu.miii.  wh» 
•tljiiwi'l  lliHi,  III  I  111-  tiii'M-iHiKif  a  ■bit  rii.li  In  Imu',  iliv  wb'ilc  «( the 
pi ili'ii.i.  MiiiM  Im'  r<-iii'.v<'il  r'-»<lily. 

'I,  S\\ft  llli<  ti'liiiiiltiililc  iji-vi-liilillK-nt  lA  i\w-  MiiK  iuTnsu.:t,  the 
lti'a<uiiii-i ,  anil  lliu  ii|>i'ii  lii-iirlli  iiriH  1 '■«-■,  till-  ni'wl  iiii|Kirl>iiit  work 

III  Hill,  llii-  lliliil  iri'ilixl  111  llic  Ill-lory  i>l  Iron,  j.  (liu  blrili  iinil  urowth 
III  iIh-  Mil  111.'  mill  411  III  ill. 'liilli>Kru|iliy,     in  IMM  'I'm  W  noil 
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loirluii  i'li'Mii'iil>  I  HUH'  WKiK  iliti'  li>ulli>ifii|<y',  iiiii]  fruiii  llirw  nnil  lilci- 
n.ii  (iiMM-  li>»'i'  I  "MX'  .>  M|.lil  uM'Wili  'if  ilii-  iiM'  i>l  till'  Ki-inIU'il  "  ulloy 
■li-rlii  "  III  w)ili  h,  ili.iiiltK  III  niii'i  I>i1  Miiiiji'i-liiunuiiil  Irc.iimL-nl,  thu 
limi  ,<,{.[„  Ill  1,111'  III  iiiiiii'iini.ii'iiiiiihiil>li'.illi>lrit|iit  uliilrii,  Tlu'w- 
IiiiIikIi'  iIik  hiioK'hIiIi  ur  it.iiiiiiiii  iiiiM-iii.iMMi'ik:  nmriMmii'"*-  iili-d, 
iili.'iiilv  I'lili'iiirit  liy  Kiihi'il  llKiHiHil  ill  iNNi,  thi'  rir>i  imiMrlntit 
I111.1WM   .iitixLiiiii'   Willi  li  u,ii>li|,|r>l  u'nil    iiiutUl>l,'i><'M  with  grnil 


Ul  M  tl'ij  lll'ril 

i<i,  I'uniiUlHlhn  uj  trun  ami  AVrc/. - Tho  cunntlluilun  of  ihe 
viiiliiiiit  (lnNifii  1)1  Inm  Hinl  uteri  nii  iliown  l>y  the  mkroicopc 
nMttliiltm  ii'iiiUly  \\w  vmil  IhlUii-iiro  iil  nirlmii  which  wtti  outlincil 
III  II  t  mill  ,1.  't'lic  iiirtul  tik  III  iMllul  Nliiwly  raolcd  itnlc  la  a 
I'liituliiiiidiiio  Ukp  llif  iirHnlllc  rink".  JiiKt  nil  a  rmiiIio  !■  a 
rtiiiuliiiiii'tnlp  ur  niri'hititknl  mlxluiv  of  (limlnct  rryitalline 
tltiilim  III  tlirff  nrr[(H-ily  itdirillc  mlmriiln,  mlra,  qiwrti,  and 
li'Uimr,  wi  Itiin  nnil  hIci'I  In  their  uMtiiil  olowly  cwli-d  mntc  consist 
III  n  inlMtiiii  til  mil nwi'otili-  )MrlIdi<ii  (>(  Ruch  tlt-linite  fiuasi- 
liiiiwnilii,  illmiwiiliiilly  uitllkp.  Thrwf  tiro  I'omenlUf.  a  (iefinitc 
litin  nirliUlf,  |iV,(',  hH^lr^  than  Rlnwi  niid  nmrly  nit  brltlle,  but 
IHiilnililv  wry  utrwiia  umlvr  srHdimlly  nmi  uxlully  npiJIed  strvsa; 
aitd  li-iiilp,  imfr  iir  m-nrly  jiuro  luctAllii-  alrmi,  mft,  wi-uk.  with 
hljih  vUhiHv  t-imihit'tlvlly,  and  In  fpnrrul  like  coiiptr  except  in 
wOimr.  \n  virw  til  the  fiirl  th«t  ihc  prfsnuf  ii(  i"o  of  rnrbon 
liH|ilii'*  lliHt  i.\",.  Ill  ihi-  mill  dut'Uli-  trrrilc  1>  rciilitml  by  the 
llliiw  hull)  iTniotitllf,  it  U  luii  ftiriiriniiii  that  wen  a  liiilc 
(-nrlHMt  Inlliii'iurii  thr  |ini|>rvile)i  of  the  metal  «>  pnifuumUy. 

Hhi  onrhwH  aHetm  (he  prinyrlli-*  of  iwn  not  «nly  by  Rivinfi 
rtw  U>  vmjtna  ptM|Ki)tioiiii  111  tYiiieiitlie.  hm  nlM>  both  by  itself 
fthllllnit  fiAint  line  imkliHiilnr  ulnte  Itt  nnuther,  and  by  enalJing 
iw  tu  hold  ibe  Intn  ItwK  tn  Iih  unmaitnetie  nlkttMpic  forms. 
fl-  aiut  ■)  tiwi.  a«  will  be  cxiJainetl  lieWiw.  'rhus.  «uli)en  aiolimt 
(ivm  a  Tvil  beol  leave*  the  earlioii  mw  in  iletiniie  eMmbinalion 
a»  \i>meimie,  Imt  avlwnlly  diiviolvet)  in  (i-  awdn-allotrwiHoirwu, 
III  the  t\wi'litioii«  kiMtwii  MX  nwneivMie  and  atulfnite.  mil  ftmnitk 
b\il  Klnw  like  lH«(ii'«,  of  whiv-ti  the  "  hat^lenevl  "  and  "  ^empere^^  " 
ati'^l  vi  o«r  iiitiiiiu  IikJh  in  lartw  iwtI  wiwists,  .\|!ain,  if  more 
thun  t\  of  irtiUin  i»  |Mvsrm,  it  iMsse*  tv«dil,v  Intt*  the  *taie  of 
|HW  UMivhuiv  vaiUw.  whivh,  in  iinelf  iK^Jt  and  wrak.  wwkeHs 
amt  emlumti«»  the  metal  «aan.Y  foreipt  bvnij-  w\hiUI,  by  breaking 
\t|Mla^^wlttlllitv, 

vt.  IV  A\'.\'i-s- .likv.V<»  w  iV'.Vttinii  Jt_><^j»  vt**-  >^-  in 
♦  hiih  NTitiwil  ih-.UH,>c»  tejwaeut  lemjiernurwi  and  bi-riivnujl 
luiea  the  (>envm.«se  »n  i-i»iKMi  iw  the  iTon,  ai«ts  wir  *tu<.1y  ^n"  tht-se 
rtui'.i iiwenf* vM  ii\>h.  U,  i.i:»v>iti)4C  tei»iv»;irtlv  dud  for  si «-,;>'. Ui;y 
tlK'tKt  lh.U  (vn  >»t  tbe  **ilyw  Hw\  evsi  in  ihesuieoisrApl-.i'.e, 
«*  vNMWAvW  tW  KhAwwT  *>Jt  ^^w  in  *\vlu\s  fi^vw  'he  moiten 
■late,  .VB  ai>\i  1*1"  Riw  1 V  lemjvwniw  ai  *h>h.  fi.-*-  any  pwn 
lVt\vHt.»je  ^^^  *\iiK.'tt  s^'^.';  vji;s.^n  K-<i"*.  jin!  \j.  jB,  *!-,',  K,- 
t^^at  at  *\ivh  ii  eii.'s  B-jt  jitii-n;  »,v,;;-,^,<;w»  «  ivnifscte  arid 
.'•V  ui>-<.*t  ha*  ws-iivst  to  a  wash  fc,»»'Cf  !*:•.,«  v>i  !*[«prta:vsw. 


luually  beta'ccQ  ijoc?  aaA  (n/o'  C,  it  undergoes  a  very  rcmai^t!^ 
M-rin  of  traiuformaltoiu.  GHSu  gives  the  temperature  at  whicb. 
for  any  fpven  percentage  of  carbon,  these  transfocmations  begin, 
and  J'SI"  that  at  which  they  end. 

Thoie  freezing- point  curves  and  tiansformalion  curves  thus 
divide  the  diagram  into  8  distinct  regions,  each  with  its  own 
i^cific  state  or  constitution  of  the  tnetal,  the  molten  state  for 
rcfpon  I,  a  niiztuic  of  molten  metal  and  of  solid  austenite  for 
region  t,  austenite  alone  for  re^n  4  and  so  on.  This  will  be 
explained  below.  If  the  metal  followed  the  laws  of  equilibrium, 
then  whenever  through  change  of  temperature  it  entered  a  t>ew 
region,  it  would  forthwith  adopt  the  constitution  normal  to  that 
region.  But  in  fact  the  change  of  constitution  often  lags  greatly. 
MI  that  the  metal  may  have  the  constitution  normal  to  a  region 
higher  than  that  in  which  it  is,  or  even  a  patchwork  constitution, 
representing  fragments  of  those  of  two  or  more  re^ons.    It  b 


far  i  •       r-°n-~~."; 


by  taking  advantage  of  this  lagging  that  thermal  treatment 
cnuses  such  wonderful  changes  in  the  properties  of  the  cold 
metal. 

11.  With  these  facts  in  mind  we  may  now  study  further  these 
different  constituents  of  iron. 

Auslmitf.  (OMaHi  (>)  iron. — Austcniie  is  the  rtame  of  the  solid 
sululiun  of  an  iron  carbide  in  allotropic  Y-iroa  of  which  the  metal 
iiurnuillv  cunsisis  when  in  rcvion  4.  In  these  solid  dolutioa;^af  in 
ui)ueous  ones,  the  r»iiii«  in  which  the  different  chemical  substances 
nre  prfw-nt  are  not  fixed  or  definite,  but  vary  from  case  to  case,  not 
fifT  sulimm  as  between  definite  chemical  compounds,  bui  by  infini- 
teMOMl  atepi.  The  different  substances  are  as  it  ii^re  diss^ved  in 
each  other  in  a  state  which  has  the  indefiniteiu.'ss  of  compoation.  tbe 
atuulute  meifinic  of  idi-ntity.  and  tbe  »Taknfs*  oi  reciprocal  chemical 
attraction,  characterisiic  oE  aqueous  soluiions- 

•.>n  iio,>Ung  into  ttvion  6  or  tf  austenite  shoukt  Dorroally  split  up 
into  ferrile  and  cementite.  after  passing  through  tbe  SMccesavi 
stage*  iii  martvnsite,  trwostite  and  sorbite.  Fe.L— FeiC+Fe.,-!-- 
Uut  this  ehaut^e  nuiy  be  prevented  so  as  to  firestr^-e  the  austenite  la 
the  eoM.  either  >■¥<>■  incvimpletely.  as  when  hish-caiboo  steel  is 
"  h.irilomxl,"  i.f.  is  cvoled  suddenly  by  quenrhinj;  in  water,  in 
whti-h  caw  the  earlnin  present  seems  to  act  as  a  brake  to  retard  it^ 
i-hanse;or  eompfeielv.  bv  the  prestnce  ol  a  tu^  guactiri-  oj 
inans-in'-*.  nKl,ei.  tungsten  or  n»oi>  tvicoum.  which  ui  iitecz  sjck  th^ 
k>»CT  Khiiv,Ucv  i,;USi  m'  region  4  to  U-U>*  ibe  aimocsp***"  tempera- 
lute.  I'he  iiiifkiaanl  ovie-sanese  steels  el  n>ouDFicc  and  eertaia 
nickel  «ie*U  are  nvtnfan::en>us  and  nicvoiiieioas  au^ecite.  ua- 
nMK'*e!»c  and  hard  but  ducttie, 

.\u;(entce  nMv  ■,vR;ain  o.ut<oQ  in  any  ptwfvrtii.'O  uptajbett  ;■;  "  i- 
It  i*!h.»R-ak»c»rtic.  Juid,  whvopre^rivdin  thecvileitbeeby  q-^^r-:;- 
i-.'-S  «  bv  (he  f-rsetK*  el  luSf^aiiest.  oiiitel,  ic  it  has  *.**^' 
ivtiMrkjbir  ev>r^riiiJtK«  ot  icreiit  rnaiwiibthty  with  >i»r>- ouirfcei:  ai^ 
ne«».  (Kh:;;?!  it  is  lew  Suni  lS»a  cvc\rrK«  c-aitax:  steet  iswben  i»r=ie»!ii 
ASvl  t'tvtaMx  V«s  Sard  than  itijrtetiaTe.  \\"fcea  m"  eutectjr;  icn^- 
■(Vh;V.<«.  it  i*  eaVieJ  "  birwcite."     StAieely  «»ied  cartMc  swei. 
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even  if  rich  in  auitenite,  in  atroagly  magnetic  because  of  the  very 
masnetic  a-iron  which  inevitably  forms  even  in  the  most  r     '  * 
cooUng  (ram  region  4.     Only  in  the  presence  o[  much  manaai 
niclcel,  or  their  equivalent  can  the  true  austenite  be  preserved  it 
cold  so  completely  that  the  steel  remains  non-magnetic. 

13.  Beta  ifi)  %ron.  an  unmagaetic,  intensely  hard  and  brittle 
allotropic  form  of  iron,  though  normal  and  stable  only  in  the  little 
triangle  GHM,  is  yet  a  state  through  which  the  metal  seems  always 
to  pass  when  the  austenite  of  r^ion  4  changes  into  the  ferrite  and 
cementite  of  regions  6  and  8.  Though  not  normal  below  MHSP', 
yet  like  "r-iron  it  can  be  preserved  in  the  cold  by  the  presence  of  about 
S%  of  manganese,  which,  though  not  enough  to  bring  the  lower 
boundary  of  region  4  below  the  atmospheric  temperature  and  thus 
to  preserve  austenite  in  the  cold,  is  yet  enough  to  make  the 
transformation  of  $  into  a  iron  bo  alumish  that  the  former 
remains  untransformed  even  during  slow  cooling. 

Again,  i9-iron  may  be  preserved  incompletely  as  in  the  "  hardening 
of  steel,"  which  consists  in  heating  the  steel  into  the  austenite  state 
of  region  4,  and  then  cooling  it  so  rapidly,  e.g.  bv  quenching  it  in  cold 
water,  that,  for  lack  of  the  time  needed  for  the  completion  of  the 
change  from  austenite  into  ferrite  and  cementite,  much  of  the  iron  is 
caught  in  tran^t  in  the  P  state.  According  to  our  present  theory,  it 
is  chieBy  to  beta  iron,  preserved  in  one  of  Uiese  ways,  that  all  of  our 
tool  steel  proper,  i.e.  ateel  used  for  cutting  as  distinguished  from 
grinding,  seems  to  owe  its  hardness. 

14.  Marlensile,  Troostile  and  Sorbite  are  the  successive  stages 
through  which  the  metal  passes  in  changing  from  austenite  into 
ferrite  and  cementite.  MarttntiU,  very  hard  because  of  its  large 
content  of  ^iron,  is  characteristic  of  hardened  steel,  but  the  two 
others,  far  from  being  definite  substances,  are  proliahly  only  roughly 
bounded  stages  of  this  transition.  Troosliie  and  sorbite,  indeetl, 
seem  to  be  chiefly  very  Gncly  divided  mixtures  of  ferrite  and  cementite, 
and  it  is  probably  because  of  this  fineness  that  sorbitic  steel  has  its 
remarkable  combination  of  strength  and  elasticity  with  ductility 
which  fits  it  for  resisting  severe  vibratory  and  other  dynamic  stresses, 
such  as  those  to  which  rails  and  shafting  are  exposed. 

15.  Alpha  (tt)  iron  is  the  form  normal  and  stable  for  regions  g,  6 
and  8,  *'.«.  for  all  temperatures  beiow  MHSP'.  It  is  the  common, 
very  magnetic  form  of  iron,  in  itself  ductile  but  relatively  soft  and 
weak,  as  we  know  it  in  wrought  iron  and  mild  or  low-carbon  steel. 

16.  Ferrite  and  ceiaeniile.  already  described  in  5  10,  are  the  final 
products  of  the  transformation  of  austenite  in  slow-cooling,  fi' 
lerrite  and  austenite  are  the  normal  constituents  for  the  triangle 
GHfvl,  a-ferrite  (i.e.  nearly  pure  o-iron)  with  austenite  for  the  space 
MHSP,  cementite  with  austenite  for  rf^on  7,  and  o-ferrite  and 


structural  steels,  rail  steel,  &c,  and  of  white  cast  iron  (see  £  18). 

17.  Peartiie. — The  ferrite  and  cementite  present  interstratify 
habitually  as  a  "  eutectoid  "  '  called  "  pearlite  "  (see  Alloys, 
PI.,  fig.  11}.  in  the  ratio  of  about  6  parts  of  ferrite  to  i  of  cementite, 
and  hence  containing  about  0-90%  of  carbon.  Slowly  coaled  steel 
containing  just  0-90%  of  carbon  (S  in  fig.  i)  consists  of  pearlite 
alone.  Steel  and  white  cast  iron  with  more  than  this  quantity 
of  carbon  consist  typically  of  kernels  of  pearlite  surrounded  by 
envelopes  of  free  cementite  (see  Alloys,  PL,  fie.  13)  sufficient  in 

rintity  to  represent  their  excess  of  carfwu  over  the  eutectoid  ratio ; 
y  are  called  "  hyper-eutectoid,"  and  are  represented  by  region  8 
of  b^.  1.  Steel  containing  less  than  this  quantity  of  carbon  confflsts 
typically  of  kernels  of  pearUte  surrounded  by  envelopes  of  ferrite 
(see  Alloys,  PL.  fig.  la)  sufficient  in  quantity  to  represent  their 
excess  of  iron  over  this  eutectoid  ratio;  is  called  "  hypo-eutecloid  "; 
and  is  represented  by  region  6  of  fig.  !■  This  typical  '  en^'elope  and 
kerne!  "  structure  is  often  only  rudimentary. 


._     ;  "isthelast-freezin^part  of  an  alloy,  and  corresponds 

to  what  the  mother-liquor  of  a  saline  solution  would  become  if  such 
a  solution,  after  the  excess  of  saline  matter  had  been  crystallized  out, 
were  finally  completely  froien.  It  is  the  mother-liquor  or  "  bittern  " 
frozen.  Its  striking  characteristics  are:  (1}  that  for  given  metals 
alloyed  together  its  composition  is  fixed,  and  does  not  vary  with  the 
proportions  in  which  those  metals  are  present,  because  any  "  excess 
metal,"  i.e.  so  much  of  either  metal  as  is  present  in  excess  over  the 
eutectic  ratio,  freezes  out  before  the  eutectic;  (2)  that  though  thus 
constant,  its  composition  is  not  in  simple  atomic  proportions;  (3) 
that  its  freezing-point  is  constant ;  and  (A)  that,  when  first  formed,  it 
habitually  consists  of  interstratified  plates  of  the  metals  which 
compose  it.  If  the  alloy  has  a  composition  very  near  that  of  its  own 
eutectic,  then  when  solidified  it  of  course  contains  a  large  proportion 
of  the  eutectic,  and  only  a  small  proportion  of  the  excess  metal.  If 
it  differs  widely  from  the  eutectic  in  composition,  then  when  solidi- 
fied it  conasts  of  only  a  small  quantity  of  eutectic  and  a  very  large 
quantity  of  the  excess  metal.  But,  far  below  the  freezing-point, 
transformations  may  take  place  in  the  solid  metal,  and  follow  a  course 
Cjuite  parallel  with  that  of  freering.  though  with  no  suggestion  of 
liquidity.  A  "  eutectoid  "  is  to  ?ucn  a  transformation  in  solid  metal 
what  a  eutectic  is  to  freezing  proper.  It  is  the  last  part  of  the  metal 
to  undergo  this  transformation  and,  when  thus  transformed,  it  is  of 
constant  though  not  atomic  compo^tion,  and  habitually  consiEts 
of  interstratified  plates  of  its  component  metals. 


measures^ne'percentage  of  the  excess  of  ferrite  or  cementite  for  hypo- 
and  hyper-^utectic  steel  and  white  cast  iron  respectively. 

18.  The  Carbon-Conlenl,  i.e.  ike  Ratio  of  FerriU  to  Cementite.  of 
certain  typical  Steels. — Fig.  3  shows  how,  as  the  carbon-content  rises 
from  o  to  4'5  %,  the  percentage  of  the  glass-hard  cementite,  which  is 


and  loss  of  malleableness  and  ductility.  The  tenacity  or  tensile 
strength  increases  till  the  carbon-content  reaches  about  1  -25  %,  and 
the  cementite  about  19  %,  and  then  in  turn  falls,  a  result  by  no  means 
surprising.  The  presence  of  a  small  quantity  of  the  hard  cementite 
ought  naturally  to  strengthen  the  mass,  by  opposing  the  tendency  of 
the  soft  ferrite  to  Row  under  any  stress  applied  to  it ;  but  more 
cementite  by  its  brittleness  naturally  weakens  the  mass,  causing  it  to 
crack  open  under  the  distortion  which  stress  inevitably  causes. 
Thefact  that  this  decrease  of  stren^h  begins  shortly  after  the  carbon- 
content  rises  above  the  eutectoid  or  pearlite  ratio  of  o-go^/o  is 
natural,  because  the  brittleness  of  the  cementite  which,  in  hyper- 
eutectoid  steels,  forms  a  more  or  less  continuous  skeleton  (ALLOYS, 
P1-.  fig-  13)  should  be  much  more  effective  in  starting  cracks  under 
distortion  than  that  of  the  far  more  minute  particles  of  cementite 
which  lie  embedded,  indeed  drowned,  in  the  sixfold  greater  mass  of 
ferrite  with  which  they  are  associated  in  the  pcariite  itself.  The 
large  masrive  plates  of  cementite  which  form  the  network  or  skeleton 
in  hyper-eutectoid  steels  should,  under  distortion,  naturally  tend  to 
cut,  in  the  softer  pearlite,  chasms  too  serious  to  be  healed  by  the 
inflowing  of  the  plastic  ferrite,  though  this  ferrite  Rows  around  and 
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Fig.    3. — Physical    properties    and    assumed  ,.  .     

stitution  of  the  pcarute  series,  graphiteless  steel  slowly  cooled 
and  white  cast  iron.  By  "  total  ferrite  "  is  meant  both  that  which 
forms  part  of  the  pearlite  and  that  which  is  in  excess  of  the  pearlite, 

taken  jointly.    So  with  the  "  total  cr ''-~-  " 

immediately  heals  o' 


■ifi^ 


cracks  which  form  in  the  small  quantity 
__..i  ■_  ,^  j[jg  peariite  of  hypo-eutectoid 


fied  with  it 


As  the  carbon-content  increases  the  welding  power  naturaDy 
decreases  rapidly,  because  of  the  raaid  fall  of  the  solidus  curve 
at  which  solidification  is  complete  (Aa  of  fig.  1).  and  hence  of  the 
ranee  in  which  the  steel  is  coherent  enough  to  be  manipulated,  and, 
finally,  of  the  attainable  pliancy  and  softness  of  the  metal.  Clearly 
the  mushy  mixture  of  solid  austenite  and  molten  iron  of  which  the 
metal  in  region  2  consists  cannot  cohere  Under  either  the  bkiws  or 
the  pressure  by  means  of  which  welding  must  be  done.  Rivet  steel, 
which  above  all  needs  extreme  ductility  to  endure  the  distortion  of 
being  driven  home,  and  tube  steel  which  must  needs  weld  easily,  no 
matter  at  what  sacrifice  of  strength,  are  made  as  free  from  carbon, 
i.e.  of  as  nearly  pure  ferrite,  as  is  practicable.  The  distortion  which 
rails  undergo  in  manufacture  and  use  is  incomparably  less  than  ttiat 
to  which  rivets  are  subjected,  and  thus  rail  steel  may  safely  be  much 
richer  in  carbon  and  hence  in  cementite,  and  therefore  much  stronger 
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nrither  ao  small  that  the  rail  flattens  and  wears  out  like  lead,  nor  ho 
great  that  it  snaps  like  ^lass.  Boiler  plates  undec^  in  shaping  and 
asaemblia^  an  intermedkate  degree  of  distortion,  and  therelore  they 
must  be  given  an  intermediate  carbon-content,  following  the  general 
rule  that  tbe  carbon-content  and  hence  the  strength  should  be  as 
great  as  is  consistent  with  retaining  the  degree  of  ductility  and  the 
shock-resisting  power  which  the  object  will  need  in  actual  use.  Thus 
the  typical  carbon-content  may  be  taken  as  about  0'O3%  for  rivets 
arid  tubes,  0-20%  (or  boiler  plates,  and  0-50  to  0-75%  for  raiU, 
implying  the  presence  of  0'75%  of  cementite  in  the  first  two,  3%  in 
the  third  and  7-5%  to  11-25%  in  t^ie  last. 

19.  Carbon-Contenl  of  Hardened  Steels. — Turning  from  these  cases 
in  which  the  steel  is  used  in  the  slowly  cooled  state,  so  that  it  is  a 
mixture  of  pearlite  with  ferrite  or  cementite,  i.e.  is  pearlitic,  to  those 
in  which  it  is  used  in  the  hardened  or  martensitic  state,  we  find  that 
the  carbon-content  is  governed  by  like  considerations.  Railway  car 
springs,  which  arc  exposed  to  great  shock,  have  typically  about 
0'75%  of  carbon;  common  to^  steel,  which  is  exposed  to  less 
severe  shock,  has  usually  between  0-75  and  l-a5  %;  file  steel,  which 
is  subject  to  but  little  shock,  and  has  uttle demanded oFit  but tobite 
hard  and  stay  hard,  has  usually  from  1-35  to  1-50%.  The  carbon- 
content  of  steel  is  rarely  greater  than  this,  lest  the  brittleness  be 
excessive.  But  beyond  this  are  the  very  useful,  because  very  fusible, 
f:ast  irons  with  from  3  to  4%  of  carbon,  the  embrittling  effect  of 
which  is  much  lessened  by  its  being  in  the  state  of  graphite. 

zo.  Slag  or  Cinder,  a  characteristic  component  of  wrought  iron, 
which  usually  contains  from  o-30  to  3-oo%  of  it,  is  essentially  a 
silicate  of  iron  (ferrous  silicate),  and  is  present  in  wrought  iron 
simply  because  this  product  is  made  by  welding  together  pasty 
granules  of  iron  in  a  molten  bath  of  such  slag,  without  ever  melting 
the  resultant  mass  or  otherwise  giving  the  envelopes  of  slag  thus 
imprisoned  a  chance  to  escape  com))tete1y. 

21.  Grapkile,  nearly  pure  carbon,  is  characteristic  of  "  gray  cast 
iron,"  in  which  it  exists  as  a  nearly  continuous  skeleton  of  very 
thin  laminated  plates  or  flakes  (fig.  17),  usually  curved,  and  farming 
from  3-So%  to  3'5o%  of  the  whole.  As  these  flakes  readily  split 
open,  when  a  piece  of  this  iron  is  broken  rupture  passes  through  them, 
with  the  result  that,  even  though  the  graphite  may  form  only  some 
3%  of  the  mass  by  weight  (say  10%  by  volume),  practically  nothing 
but  graphite  is  seen  in  the  fracture.  Hence  the  weakness  and  the 
dark-grej;  fracture  of  this  iron,  and  hence,  by  brushing  this  fracture 
with  a  wire  brush  and  so  detaching  these  loosely  clinging  flakes  of 
graphite,  the  colour  can  be  changed  nearly  to  the  very  light-grey  of 
pure  iron.  There  is  rarely  any  important  quantity  of  graphite  in 
commercial  steels.     (See  !  26.) 

22,  Further  Illustration  of  the  Iron-Carbon  Diagram. — In  order  to 
illustrate  further  the  meaning  of  the  diagram  (fig.  i),  let  us  follow 
by  means  of  the  ordinate  QUw  the  undisturbed  slow  cooling  of  molten 


ing  that  no  graphite  forms  and  tnat  the  several  transformations  occur 
promptly  as  they  fall  due.  When  the  eraduafty  falling  temperature 
reaches  1430°  (g),  the  mass  begins  to  freeze  as  7-iron  or  austenite, 
called  "  primary  "to  distinguish  it  from  that  which  forms  part  of  the 
euCectic.  But  the  freezing,  instead  of  completing  itself  at  a  fixed 
temperature  as  that  of  pure  water  does,  continues  until  the  tempera- 
ture sinks  to  r  on  the  line  Ao.  Thus  the  iron  has  rather  a  freezing- 
range  than  a  freezing-point.  Moreover,  the  freezing  is  "  selective." 
The  first  particles  of  austenite  to  freeze  contain  about  0-33  %  of 
carbon  {p).  As  freezing  progresses,  at  each  successive  temperature 
reached  the  frozen  austenite  has  the  carbon-content  of  the  point  on 
Ao  which  that  temperature  abscissa  cuts,  and  the  still  molten  part  or 
"  mother-metal  "  has  the  carbon-content  horizontally  opposite  this 
on  the  line  AB.  In  other  words,  the  composition  of  the  frozen  part 
and  that  of  the  mother-metal  respectively  are  ^  and  jat  the  beginning 
of  the  freezing,  and  r  and  f  at  the  end;  and  dunng  freezing  they 
slide  along  Aa  and  AB  from  ^  to  r  and  from  q  to  I'.  This,  of  course, 
brings  tbe  final  composition  of  the  frozen  austenite  when  freezing  is 
complete  exactly  to  that  which  tbe  molten  mass  had  before  freezing 
bcran. 

The  heat  evolved  by  this  ;>rocess  of  solidification  retards  the  fall 
of  tenmerature;  but  after  this  the  rate  of  cooling  remains  regular 
until  1^(750°)  00  the  line  So  (Ari)  is  reached,  when  a  second  retarda- 
tion occurs,  due  to  the  heat  liberated  by  the  passage  within  the 
pasty  mass  of  part  of  the  iron  and  carbon  from  a  state  of  mere 
solution  to  that  of  definite  combination  in  the  ratio  FeiC,  forming 
microscopic  particles  of  cementite,  while  the  remainder  of  the  iron 
and  carbon  continue  dissolved  in  each  other  as  austenite.  This 
formation  of  cementite  continues  as  the  temperature  falls,  till  at 
about  690°  C.,  (U,  called  Art_i)  so  much  of  the  carbon  (in  thiscase 
about  0-10%)  and  of  the  iron  have  united  in  the  form  of  cementite, 
that  the  compo^tion  of  the  remaining  solid-solution  or  "  mother- 
metal  "  of  austenite  has  reached  that  of  the  eutectoid,  hardenite; 
<.f..it  now  contains  0-90%  of  carbon.  The  cementite  which  has  thus 
far  been  forming  may  be  called  "  pro-eutectoid  "  cementite,  because 
it  forms  before  the  remaining  austenite  reacnes  the  eutectoid  com- 
position. As  the  temperature  now  falls  past  690°,  this  hardenjte 
mother-metal  in  turn  spUts  up,  after  the  fa^ion  of  eutectics,  into 
alternate  layers  of  ferrite  and  cementite  grouped  t<^ether  as  pearlite, 


so  that  the  mass  as  a  whole  now  becomet  a  mixture  of  polite  with 
cementite.  The  iron  thus  Mberated,  as  the  ferrite  of  this  pearijte, 
changes   simultaneously   to   a-ferrite.     The   passage   <rf   thia   laree 


heat  the  mass  up  so  that  it  brightens  in  a  striking  n 
phenomenon  is  called  the  "  recalesccoce." 

This  change  from  austenite  to  ferrite  and  cementite,  from  the  y 
through  the  ff  to  the  a  state,  is  of  course  accompanied  by  thelossof 
the  "  tiardening  power,"  i.e.  the  power  of  being  hardened  by  sudden 
cooling,  because  the  essence  of  this  hardeningis  the  retention  of  the  0 
Asdiownin  Allovs,  PI.,  fig.  13,  the  slowly  cooled  si 


S3,  To  take  a  second  case,  molten  hypo-eutectoid  steel  of  0'30% 
of  carbon  on  freezing  from  K  to  r  passes  in  the  like  manner  to  the 
-----  of  solid  austenite,  y-iron  with  this  0-20%  of  carbon  dissolved 
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itself  within  the  austenite  mother-metal  in  the  form  of  envelopes  of 
(J-ferrite,  i.e.  of  free  iron  of  the  p  allotropic  modificatioa,  whicfi 
surrounds  the  kernels  or  erains  of  the  readual  stilt  undecomposed 
partoftheaustenite.  Atthesecondretardation.K'(Ari,  about  770°) 
this  ferrite  changes  to  the  normal  magnetic  a-femte,  so  that  the 
mass  as  a  whole  becomes  magnetic.  Moreover,  the  envelope*  of 
ferrite  which  began  forming  at  Art  continue  to  broaden  by  the 
accession  of  more  and  more  ferrite  bom  from  the  austenite  pro- 
gressively as  the  temperature  sinks,  till,  by  the  time  when  Ati  (about 
690°}  is  reached,  so  much  free  ferrite  has  been  formed  that  the  re- 
maining mother-metal  has  been  enriched  to  the  composition  of 
hardenite,  i.e.  it  now  contains  0-00%  of  carbon.  Again,  as  the 
temperature  in  turn  falls  past  Ari  this  hardenite  mother-metal  splits 
up  into  cementite  and  ferrite  grouped  together  as  pearlite,  with  the 
resulting  recalescence,  and  the  mass,  as  shown  in  Alloys,  PI.,  fig.  la, 
then  consists  of  kernels  of  peatiite  surrounded  by  envelopes  of  ferrite. 
All  these  phenomena  are  parallel  with  those  of  1-00%  carbon  steel 
at  this  same  critical  point  Ari.  As  such  steel  cools  slowly  past  Ati, 
Ari  and  Ati,  it  loses  its  hardening  power  progressively. 

In  short,  from  Art  to  Art  the  excess  substance  ferrite  or  cementite, 
in  hypo-  and  hyper-eutectotd  steels  respectively,  progressively 
crystalhzes  out  as  a  network  or  skeleton  within  the  austenite  mother- 
metal,  which  thus  progressively  approaches  the  composilion  of 
hardenite,  reaching  it  at  Ari,  ana  there  splitting  up  into  ferrite  and 
cementite  interstratified  as  pearlite.  Further,  any  ferrite  liberated 
at  Ati  changes  there  from  y  to  J},  and  any  preaent  at  Ari  changes 
from  0  to  (u  Between  H  and  S,  Ar,  and  Art  occur  together,  as  do 
Ari  and  An  between  S  and  P'  and  Ar„  Ar,  and  Ari  at  S  itself;  so 
that  these  critical  points  in  these  special  cases  are  called  Ari_,,  ^i_i 
and  Arn-i  respectively.  The  corresponding  critical  points  which 
occur  during  rise  of  temperature,  with  the  reverse  transformations, 
are  called  Aci,  Acj,  Aci,  &c.  A  (Tschemoff)  is  the  generic  name,  r 
refers  to  falling  temperature  (fefroidistiml)  and  c  to  riang  tempera- 
ture {chauffant,  Osmond). 

24.  The  freezing  of  molten  cast  iron  of  2'5o%  of  carbon  goes  on 
selectively  like  that  of  these  steels  which  we  have  been  studying, 
till  the  enrichment  of  the  molten  mother-metal  in  carbon  brings  its 
carbon-contents  to  B,  4'30%,  theeuteclic'  carbon-content,  i.e.  that 


in  freezing  splits  up  into  a  conglomerate  eutectic  of  (l)  a__ _  . 

about  2-2  %  of  carbon,  and  therefore  saturated  with  that  element, 
and  (2)  cementite;  and  with  this  eutectic  is  mixed  the  "  primary  " 
austemte  which  froxc  out  as  the  temperature  sank  from  d  to  r*. 
The  white-hot,  solid,  but  soft  mass  is  now  a  conelomerace  01  vl) 
"  primary  "  austenite,  (2)  "  eutectic  "  austenite  and  (3)  "  eutectic  " 
'  ■.  As  the  temperature  sinks  still  farther,  pro-eutectoid 
(see  {  22)  forms  progressively  in  the  austenite  both  primary 
ctic,  and  this  pro-eutectoid  cementite  as  it  comes  into 
tends  to  assemble  in  the  form  of  a  network  enveloping  the 
kernels  or  grains  of  the  austenite  from  which  it  springs.  The  reason 
for  its  birth,  of  course,  is  that  the  solubility  of  carbon  in  austenite  pro- 
gressively decreases  as  the  temperature  falls,  from  about  3-2  %  at 
1130°  (a),  to  o-90%at  690°  (ArO,  as  shown  by  the  line  aS,  with  the 
consequence  that  the  austenite  Keeps  rejecting  in  the  form  of  this 

Rro-eutectoid  cementite  all  carbon  in  excess  oT  itp  saturation; point 
)r  the  existing  temperature.  Here  the  mass  consists  of  (l)  primary 
austenite,  (2)  eutectic  austenite  and  cementite  interstratified  and 
(3)  pro-eutectoid  cementite. 

This  formation  of  cementite  through  the  rejection  of  carbon  by 
both  the  primary  and  the  eutectic  austenite  continues  quite  as  in  the 
case  of  1-00%  carbon  steel,  with  impoverishment  of  the  austemte  to 
the  hardenite  or  eutectoid  ratio,  and  the  splitting  upof  that  hardenite 
into  pearlite  at  Ari,  so  that  the  mass  when  cold  finally  consists  of  (l) 


'  Note  the  distinction  between  the  "  eutectic  "  or  alloy  of  lowert 
freezing-point,  1130°,  B,  with4-30%of  carbon. and  the"  eutectoid, 
hardenite  and  pearlite.  or  alloy  of  lowest  transformation-point, 
690"  S,  with  0-90%  of  carbon,     (See  {  17.) 
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the  priniary  auMenite  now  split  up  into  Icemela  ot  pearltte  sumninded 
by  envelopCH  of  pnr-eutectoid  cementite,  (a)  the  eutectic  of  cenientite 
plus  aiutenite,  the  latter  o(  wbich  has  in  like  manner  «pltt  up  into  a 
niixture  of  pearlite  plus  cementite.  Such  a  mass  is  shown  in  fig.  4. 
Here  the  black  bat-like  patches  are  the  masses  of  pearlite  plus  pro- 
eutectoid  cementite  resulting  from  the  splitting  up  of  the  primary 
austenite.  The  magnification  is  too  sma.ll  to  show  the  cebra  striping 
of  the  pearlite.  In  the  black-and-white  ground  mass  the  white  Is 
the  eu^tic  cementite,  and  the  black  the  eutectic  austenite,  now 
split  up  into  pearlite  and  pro-eutectaid  cementite,  which  cannot  here 
be  distinguished  from  ead)  other. 

3;.  As  we  pase  to  cases  with  higher  and  higher  carbon-content,  the 
primary  austenite  which  freezes  in  cocking  across  region  3  forms  a 


Fig,  4. — ^The  constitution  of  hypo-eutectic  white  or  cementitjfer- 
ous  cast  iron  (washed  metal),  W.  Campbell.  The  black  bat-like 
areas  are  the  primary  austenite,  the  zebra-marked  eround  mass  the 
eutectic,  composed  oT  white  stripes  of  cementite  and  black  stripes  of 
austenite.  Both  the  primary  and  eutectic  austenite  have  changed  in 
cooling  into  a  mixture  of  pearlite  and  pro-eutectoid 
fine  to  be  distinguished  here. 

smaller  and  smaller  proportion  of  the  whole,  and  the 
cementite  eutectic  which  forms  at  the  eutectic  freezing-point,  1130" 
(aB),  increases  in  amount  until,  when  the  carbon-content  reaches  th« 
eutectic  ratio,  4*30%,  there  is  but  a  single  freezii^-point,  and  the 
whole  mass  when  solid  is  made  up  of  this  eutectic.  If  there  is  more 
than  4-30%  of  carbon,  then  in  cooling  through  region  3  the  excess 
ot  carbon  over  this  ratio  freezes  out  as  "  primary  cementite.  But 
in  any  event  the  changes  which  have-  just  been  described  for  cast 
iron  ot  2-50%  ot  carbon  occur  in  crossing  region  7,  and  at.Ari 
CPSP'). 

Just  as  variations  in  the  carbon -content  shift  the  temperature  of 
the  freezing-range  and  of  the  various  critical  points,  so  do  variations 
in  the  content  rf  other  elements,  Botahly  siUeon,  phosphorus,  man- 
ganese, chromium,  nickel  and  tungsten.  Nickel  and  manganese 
h>wer  these  critical  points,  so  that  with  35%  of  nickel  Ari  lies  below 
the  common  temperature  20°  C.  With  13/0  ot  manganese  Ari  is  very 
low,  and  the  austenite  decomposes  so  slowly  that  it  is  preserved 
practically  intact  by  sudden  cooling.  These  steels  then  normally 
condst  of  Y-iron,  modified  by  the  large  amount  of  nickel  or  manraiteae 
with  which  it  is  allo>ied.  They  are  noo-maenetic  or  very  feebly 
magnetic.  But  the  critical  points  of  such  nickel  steel  though  thus 
depressed,  are  not  destroyed;  and  if  it  is  cooled  in  liquid  air  below 
its  Ati,  it  passes  to  the  a  state  and  becomes  magnetic. 

36.  Double  Nature  of  Iha  Carbon-Iron  Diagram.-'— The  part  played 
hy   graphite   in   the   constitution  ot   the   iron-carbon   compounds. 


cast  irons,  part  of  the  carbon  may  be  dissolved  in  the  iron,  usually 
as  austenite,  e.g.  in  regions  3,  4,  5  and  7  of  1^.  i;  the  rest,  i.e.  the 
carbon  which  is  not  dissolved,  or  the  "  undissolved  carbon,"  forms 
either  the  definite  carbide,  cementite,  Fe,C,  or  else  exists  in  the  free 
state  as  graphite.  Now,  just  as  fig.  i  shows  the  constitution  of  these 
iron-carbon  alloys  for  all  temperatures  and  all  percentages  of  carbon 
when  the  undissolved  carbon  exists  as  cementite,  so  there  should  be 
a  diagram  showing  this  constitution  when  all  the  undissolved  carbon 
exists  as  graphite.  In  shrat,  there  are  two  distinct  carbon-iron 
diagrams,  the  iron-cementite  one  shown  in  fig.   I  and  studied 


e resent  rather  ill-established  theory.  These  two  diagrams  naturally 
ave  much  the  same  general  shape,  but  though  the  boundaries  of  the 
several  regions  in  the  iron-cemehtite  diagram  are  known  pretty 
accurately,  and  though  the  relative  positions  of  the  boundaries  of  the 


'Q  diagrams  are  probably  about  as  here  shown,  t  he  exact  topography 


region  II.,  molten  metal-f  primary  austenite;  for 

region  III.,  molten  metal H-primary  graphite;  forreponlV.,  primary 
austenite;  for  region  VII.,  eutectic  austenite,  eutectic  graphite,  and  a 

Quantity  of  pro-eutectoid  graphite  which  increases  as  we  pass  from 
le  upper  to  the  lower  part  of  the  region,  together  with  immary 
austenite  at  the  left  of  the  eutectic  point  B'  and  primary  graphite  at 
the  right  of  that  point.  Thus  when  iron  containing  2-50  %  of  carbon 
(«.  fig.  i)  solidifies,  its  carbon  may  form  cementite  following  the 
cement ite-austenite  diagram  so  that  white,  i.e.  cementitiferous,  cast 
iron  results;  or  graphite,  following  the  graphite-austenite  diagram, 
so  that  ultra-grey,  i.e.  typical  graf^itic  cast  iron  results;  or,  as 
usually  happens,  certain  molecules  may  follow  one  diaeram  while  the 
rest  follow  the  other  diagram,  so  that  cast  iron  which  has  both 
cementite  and  graphite  results,  as  in  most  commercial  grey  cast  iron, 
and  typically  m  ''  mottled  cast  iron,"  in  which  there  are  distinct 
patches  of  grey  and  others  of  white  cast  iron. 

Though  carbon  passes  far  more  readily  under  most  conditions  into 
the  state  of  cementite  than  into  that  of  graphite,  yet  of  the  two 
graphite  is  the  more  stable  and  cementite  the  less  stable,  1 
"  inMBBfal  -      -  - 


graphite  by  the  i  -       „      .       .  _ 

tendency  is  often  held  in  check  by  different  causes;  but  graphite 
never  changes  back  directly  into  cementite,  at  least  according  to  our 
present  theory.  The  fact  that  graphite  may  dissolve  in  the  iron  as 
austenite,  and  that  when  this  latter  again  breaks  up  it  is  more  likely 
to  yield  cementite  than  graphite,  is  only  an  apparent  and  not  a  real 
this  law  of  the  greater  stability  of  graphite  than  d 


Slow  cooling,  slow  solidification,  the  i^esence  of  an  abundance  of 
carbon,  and  the  presence  ot  «licon,  all  favour  the  formation  of 
graphite;  rapid  cooling,  the  presence  of  sulphur,  and  in  most  cases 
that  of  manganese,  favour  the  formation  of  cementite.  For  in- 
stance, though  in  cast  iron,  which  is  rich  in  carbon,  that  carboQ 
passes  comparatively  eaaly  into  the  state  of  graphite,  yet  in  steel, 
which  contains  much  less  carbon,  but  little  graphite  forms  under  most 
conditions.  Indeed,  in  the  common  structural  steels  which  contain 
only  veiy  little  carbon,  hardly  any  of  that  carbon  exists  as  graphite. 

27.  Tierviai  Treatment. — "Hie  hardening,  tempering  and  annealing 
of  steel,  the  chilling  and  annealing  of  cast  iron,  and  the  annealing  M 
malleable  cast  iron  are  explained  readily  by  the  facts  just  set  forth. 

a8.  The  hardening  of  stetl  consists  in  first  transforming  it  into 
austenite  by  beating  it  up  into  region  4  of  fig.  1 ,  and  then  quenchiim 
it,  usually  in  cold  water,  so  as  to  cool  it  very  suddenly,  and  thus  to 
deny  the  time  which  the  complete  transformation  of^the  austenite 
into  frarite  and  cementite  requires,  and  thereby  to  catch  much  of 
the  iron  in  transit  in  the  hard  Wittle  (3  state.  In  the  cold  this  trans- 
formation cannot  take  place,  because  of  molecular  rigidity  or  some 


titm 


Fig.  5. — Graphite-austenite  or  stable  carbon-iron,  diagram, 
other  impediment.    The  suddenly  cooled  metal  is  hard  and  brittle, 
because  the  cold  ^iron  which  it  contains  is  hard  and  brittle. 

The  degree  of  hardening  which  the  steel  undergoes  increases  with 
its  carbon-oontent,  chiefly  because,  during  sudden  cooling,  the 
prescDce  of  carbon  acts  lilce  a  brake  to  impede  the  transformations, 
and  thus  to  increase  the  quantity  of  ^-iron  caught  in  transit,  but 
probably  also  in  part  because  the  hardness  of  this  )S-iron  increases 
with  its  carbon-content.  Thus,  though  sudden  cooling  has  very 
little  efiect  on  steel  of  o-io%  of  carbon,  it  chanoes  that  of  i'50% 
from  a  somewhat  ductile  body  to  one  harder  and  more  brittle  than 
glass. 

39.  The  TempenngaHdAnneaiingof  Steel. — But  this  sudden  cooling 

Roes  too  far,  preserving  so  much  ^iron  as  to  make  the  steel  too  brittle 
>r  most  purposes.  This  brittleneas  has  therefore  in  general  to  be 
mitigated  or  "  tempered,"  unfortunately  at  the  cost  ol  losii^  part 
ot  Che  hardness  proper,  by  reheating  the  hardened  steel  slightly, 


8o8 


IRON  AND  STEEL 


uaually  to  between  390°  and  Mo"  C,  30  as  to  relax  the  molecular 
rigidity  and  thereby  to  allow  the  arrested  tranaformatioQ  to  go  on  a 
little  farther,  shilling  a  little  of  the  3-iroa  over  into  the  a  state. 
The  higher  the  tempering- temperature,  i.«.  that  to  which  the 
hardened  steel  is  thus  reheated,  the  more  is  the  mdecular  rigidity 
relaxed,  the  farther  on  does  the  transformation  go,  and  the  softer 
does  the  ateel  become;  bo  that,  it  the  reheating  reaches  a  dull- 
red  heat,  the  transformation  from  austcnite  into  ferrite  and  cementite 
completes  itself  slowly,  and  when  now  cooled  the  steel  is  as  soft  and 
ductile  as  if  it  had  never  been  hardened.  It  is  now  said  to  be 
"  annealed." 

30.  CkHiing,  cast  iron,  i.e.  hastening  its  cooling  by  casting  it  in  a 
cool  mould,  favours  the  formation  of  cementite  rather  than  of 
graphite  in  the  freeiing  of  the  eutectic  at  aBc,  and  also,  in  case  of 
nyper-eutectic  iron,  in  the  passage  through  region  3.  Like  the 
hardening  a(  steel,  it  hinders  the  transformation  of  the  austenite, 
whether  primary  or  eutectic,  into  pearlite-|- cementite,  and  thus 
catches  part  of  the  iron  in  transit  in  the  hard  0  state.  The  annealing 
of  such  iron  may  occur  in  either  of  two  degrees— a  small  one,  as  in 
making  common  chilled  cast  iron  objects,  such  as  railway  car  wheels, 
or  a  great  one,  as  in  makine  maJLeable  cast  iron.  In  the  former  case, 
the  objects  are  heated  only  to  tfie  neighbourhood  of  Aci,  say  to 
730°  C,  so  that  the  (J'iron  may  slip  into  the  n  state,  and  the  tians- 
lormation  of  the  austenite  into  pearlite  and  cementite  may  complete 
itself.  The  joint  effect  of  such  chilhng  and  such  annealing  is  to  make 
the  metal  much  harder  than  if  slowly  cmled,  because  for  each  i  % 
of  graphite  which  the  chiUing  suppresses,  15%  of  the  glass-hard 
substituted.    Thus  a  cast  iron  which,  if  cooled  slowly. 


chilled  and  annealed  consists  of  cementite  and  pcarU__.      

most  auch  cases,  in  spite  of  the  annealing,  this  hardness  is  accom- 
panied by  a  degree  of  brittleness  too  great  for  most  purposes.  The 
process  therefore  is  so  managed  that  onl;^  the  outer  shell  of  the  cast- 
ing is  chilled,  and  that  the  interior  remains  graphitic,  i.e.  grey  cast 
iron,  soft  and  relatively  malleable. 

31.  In  making  maUeabU  casUngg  the  annealing,  t.e.  the  change 
towards  the  atabfe  state  of  £errite4-graphite,  is  carried  much  fartlrer 
by  means  of  a  much  longer  and  usually  a  higher  heating  than  in  the 
manufacture  of  chilled  castings.  The  castings,  initially  of  white 
cast  iron,  are  heated  forabout  a  week,  toa  temperature  usucJIy  above 
730°  C,  and  <rften  reaching  900°  C.  (1346*  and  i65a°F.).  Forabout 
60  hours  the  heat  is  held  at  its  highest  point,  from  which  it  descends 
extremely  slowly.  The  molecular  freedom  which  this  high  tempera- 
ture gives  enables  the  cementite  to  change  gradually  into  a  mixture 
of  graphite  and  austenite  with  the  result  that,  after  the  castings 
have  been  cooled  and  their  austenite  has  in  cooling  past  Aci  changed 
into  pearlite  and  ferrite,  the  mixture  of  cementite  and  pearlite  of 
which  they  originally  consisted  has  now  given  place  to  one  of  fine  or 
"  temper  'graphite  and  ferrite,  with  more  or  less  pearlite  according  to 
the  completeness  of  the  transfer  of  the  carbon  to  aie  state  of  graphite- 
Why,  then,  is  this  material  malleable,  though  the  common  grey 
cast  iron,  which  is  made  up  of  about  the  same  constituents  and  often 
in  about  the  same  proportion,  is  brittle?  The  reason  is  that  the 
particles  of  temper  graphite  which  are  thus  formed  within  the  solid 
casting  in  its  long  annealing  are  so  finely  divided  that  they  do  not 
break  up  the  continuity  of  the  mass  in  a  very  harmful  way;  whereas 
cast  iron  both  the  eutectic  graphite  formed  in  solidifying, 
_.  _  i  the  primary  graphite  which,  in  case  the  metal  is  hyper- 
_ctic,  forms  in  cooling  through  r^on  3  of  fig.  i,  surrounded  as 
it  is  by  the  still  molten  mother-metal  out  of  which  it  is  growing, 
form  a  nearly  continuous  skeleton  of  very  large  flakes,  which  do  brealc 
up  in  a  moet  harmful  way  the  continuity  ofthe  mass  of  cast  iron  in 
which  they  are  embedded. 

In  canyine  out  this  process  the  castings  are  packed  in  a  mass  of 
iron  oidde,  which  at  this  temperature  gradually  removes  the  &neor 
"  temper  "  graphite  by  oxidizing  that  in  the  outer  crust  to  carbonic 
oxide,  whereon  the  carbon  farther  in  begins  diffusing  outwards  by 
"  molecular  migration,"  to  be  itself  oxidized  on  reaching  the  crust. 
This  removal  ol  graphite  doubtless  further  stimulates  the  formation 
of  graphite,  by  relieving  the  mechanical  and  perhaps  the  osmotic 
pressure.  Thus,  first,  lor  the  brittle  glass-hard  cementite  there  is 
gradually  substituted  the  relatively  harmless  temper  graphite;  and, 
second,  even  this  is  in  part  removed  by  surface  oxidation. 

33.  Pinentss  of  Structure. — Each  01  these  ancient'  processes  thus 
consists  essentially  in  ho  manipulating  the  temperature  that,  out 
of  the  several  possible  constituents,  the  metal  shaii  actually  consist 
of  a  ^>ecial  set  in  special  proportions.  But  in  addition  there  is 
another  very  important  principle  underlying  many  of  our  thermal 
processes,  viz.  that  the  state  01  aKP^gation  of  certain  of  these  con- 
stituents, and  through  it  the  properties  of  the  metal  as  a  whole,  are 
profoundly  affected  by  temperature  manipulations.  Thus,  prior 
exposure  to  a  temperature  materially  above  Aci  coarsens  the  struc- 
ture of  moat  steel,  in  the  sense  of  giving  it  when  cold  a  coarse  fracture, 
and  enlarging  the  grains  of  pearlite,  &c..  later  found  in  the  slowly 
cooled  metal.  This  coarsening  and  the  brittleness  which  accompanies 
it  increase  with  the  temperature  to  which  the  metal  has  been  expoaed. 
Steel  which  after  a  slow  cooling  from  about  722°  C.  will  bend  166" 
before  breaking,  will,  after  slow  cooling  from  about  loso"  C,  bend 
only   18°  before  breaking.     This  iitiury  fortunately  can  be  cured 
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either  by  reheating  the  ateel  to  Act  when  It  "  refines,"  «.«.  retumi 
spontaneously  to  its  fine-grained  ductile  state  {eocUnf  past  Ati  does 
not  have  this  effect) ;  or  by  breaking  up  the  coarse  grains  by  meckaiU- 
cat  distortion,  e.g.  by  forging  or  rolling.  For  instance,  il  ateel  ha« 
been  coarsened  by  heating  to  1400°  C.  and  if,  when  it  has  cooled 
to  a  lower  temperature,  say  850°  C.  we  forge  it,  its  ^in-size  and 
ductility  when  cold  will  be  approximately  those  which  it  would  have 
had  if  heated  only  to  850°,  Hence  ateel  which  has  been  heated  very 
highly,  whether  for  welding,  or  for  greatly  softenit^  it  so  that  it  can 
be  rolled  to  the  desired  sl^pe  with  but  httle  expenditure  of  power, 
ought  later  to  be  refined,  either  by  reheating  it  from  below  Ari  to 
slightly  above  Ac«  or  by  rolling  it  after  it  has  cooled  to  a  relatively 
low  temperature,  i.e.  by  having  a  low  ''  finishing  temperature. 
Steel  castings  have  initially  the  extremely  coarse  structure  due  to 
cooling  without  mechanical  distortion  from  their  very  high  tempera- 
ture of  solidification;  they  are  "annealed,"  i.e.  this  coarseness 
and  the  consequent  brittleness  are  removed,  by  reheating  them  much 
above  Acj,  which  also  relieves  the  internal  stresses  due  to  the  diffnent 
rates  at  which  different  layers  cool,  and  hence  contract,  during  and 
after  solidification.  For  steel  containing  leas  than  about  0-13% 
of  carbon,  the  embrittling  temperature  is  in  a  different  range,  near 
700°  C,  and  such  steel  refines  at  temperatures  above  900°  C. 

33.  The  Possibilities  of  Thermal  Treelmeni. — When  we  consider 
the  great  number  of  digerent  regions  in  fig.  i,  each  with  its  own 
set  of  con stitu tents,  and  remember  that  by  diSerent  rates  of 
cooling  from  different  temperatures  we  can  retain  in  the  cold 
metal  these  different  sets  of  constituents  in  widely  varying 
proportions;  and  when  we  further  reflect  that  not  only  the 
proportion  of  each  constituent  present  but  also  its  state  of 
aggfegation  can  be  controlled  by  thermal  treatment,  we  see 
how  vast  a  field  is  here  opened,  how  great  a  variety  of  different 
properties  can  be  induced  in  any  individual  piece  of  steel,  how 
enormous  the  variety  of  properties  thus  attainable  in  the  different 
varieties  collectively,  especially  since  for  each  percentage  of 
carbon  an  incalculable  number  of  varieties  of  steel  may  be  made 
by  alloying  it  with  difierent  proportions  of  such  elements  as 
nickel,  chromium,  &c.  As  yet  there  has  been  only  the  roughest 
survey  of  certain  limited  areas  in  this  great  field,  the  further 
exploration  of  which  will  enormously  increase  the  usefulness 
of  this  wonderful  metal. 

34.  Alloy  steels  have  come  into  extensive  use  for  important 
special  purposes,  and  a  very  great  increase  of  their  use  b  to 
be  expected.  The  chief  ones  are  nickel  steel,  manganese  steel, 
chrome  steel  and  chrome-tungsten  steel.  The  general  order  of 
merit  of  a  given  variety  or  specimen  of  iron  or  steel  may  be 
measured  by  the  degree  to  which  it  combines  strength  and 
hardness  with  ductility.  These  two  classes  of  properties  tend 
to  exclude  each  other,  for,  as  a  general  rule,  whatever  tends 
to  make  iron  and  steel  hard  and  strong  tends  to  make  it  corre- 
spondingly brittle,  and  hence  liable  to  break  treacherously, 
especially  under  shock.  Manganese  steel  and  nickel  steel  form 
an  important  exception  to  this  rule,  in  being  at  once  very  strong 
and  hard  and  extremely  ductile.  Nickel  sled,  which  usually 
contains  from  3  to  3'5o%  of  nickel  and  about  o-i^%  of  carbon, 
combines  very  great  tensile  strength  and  hardness,  and  a  very 
high  limit  of  elasticity,  with  great  ductility.  Its  combination 
of  ductility  with  strength  and  hardening  power  has  given  it  very 
extended  use  for  the  armour  of  war-vessels.  For  instance, 
following  Krupp's  formula,  the  side  and  barbette  armour  of 
war-vessels  is  now  generally  if  not  universally  made  of  nickel 
steel  containing  about  3-25%  of  nickel,  0-40%  of  carbon, 
and  1-50%  of  chromium,  deeply  carburized  on  its  impact  face. 
Here  the  merit  of  nickel  steel  is  not  so  much  that  it  resists 
perforation,  as  that  it  does  not  crack  e;ven  when  deeply  penetrated 
by  a  projectile.  The  combination  of  ductility,  which  lessens  the 
tendency  to  break  whep  overstrained  or  distorted,  with  a  very 
high  limit  of  elasticity,  gives  it  great  value  for  shafting,  the 
merit  of  which  is  measured  by  its  endurance  of  the  repeated 
stresses  to  which  its  rotation  exposes  it  whenever  its  alignment 
is  not  mathematically  straight.  The  alignment  of  marine 
shafting,  changing  with  every  passing  wave,  is  an  extreme 
example.  Such  an  intermittently  applied  stress  is  far  more 
destructive  to  iron  than  a  continuous  one,  and  even  if  it  is 
only  half  that  of  the  limit  of  elasticity,  its  indefinite  repetition 
eventually  causes  rupture.  In  a  direct  competitive  test  the 
presence  of  3-25  %  of  nickel  increased  nearly    sirioid    the 


Digitized  by 


Google 


IRON  AND  STEEL 


809 


number  of  roUtiont  wUcb  a  steel  shaft  would  cDdute  before 
breaking. 

35.  As  actually  made,  manganese  ^d  contains  about  ia% 
of  maaganeae  and  1-50%  of  carbon.  Although  the  presence 
of  i-S°%  of  manganese  makes  steel  relatively  brittle,  and 
■Jthough  a  further  addition  at  first  increases  this  biittleness,  so 
that  Steel  containing  between  4  and  55%  can  be  pulverized 
under  tbe  hammer,  yet  a  still  further  increase  gives  very  great 
ductility,  acoonytanied  by  great  hardness — a.  oombinatUMi  of 
properties  which  was  not  possessed  by  any  other  known  substanoe 
when  this  remarkable  alloy,  known  as  Had&eld's  manganese 
steel,  was  discovered.  Its  ductility,  to  which  it  owes  its  valtie,  is 
profoundly  affected  by  the  rate  of  cooling.  Sudden  cooling 
makes  tbe  metal  extrwnely  ductile,  and  alow  cooling  makes  it 
brittle.  Its  behaviour  in  this  respect  is  thus  the  opposite  of 
that  of  carbon  ateeL  But  its  great  hardness  is  not  materially 
affected  by  the  rate  of  cooling.  It  is  used  extensively  iot  objects 
irtiich  require  both,  hardness  and  ductihty,  such  as  rock-cru^ng 
machinery,  railway  crossing,  mine-car  wheels  and  safes.  The 
burglar's  blow-pipe  locally  "  draws  the  temper,"  i.e.  softens  a 
spot  on  a  hardened  carbon  steel  or  chrome  steel  safe  by  simply 
hating  It,  BO  that  as  soon  as  it  has  again  cooled  he  can  drill 
through  it  and  introduce  his  charge  of  dynamite.  But  neither 
this  nor  any  other  procedure  softens  manganese  steel  rapidly. 
Vet  this  very  fact  that  it  is  unalterably  hard  baa  limited  its  use, 
because  of  the  great  difficulty  of  cuttit^  it  to  shape,  which  has 
in  general  to  be  done  with  emery  wheels  instead  of  the  usual 
iron-cutting  tools.  Another  defect  is  its  relatively  low  elastic 
limit. 

36.  Chrome  steH,  which  usually  contains  about  2  %  of  chromium 
and  o-8o  to  2%  of  carbon,  owes  its  value  to  combiniug,  when 
in  the  "  hardened  "  or  suddenly  cooled  state,  intense  hardness 
with  a  high  elastic  bmit,  so  that  itis  neither  deformed  permanently 
nor  cracked  by  extremely  violent  shocks.  For  this  reason  it  is 
tbe  material  generally  ii  not  always  used  for  armour-piercing 
projectiles.  It  is  much  ised  also  for  certain  rock-crushing 
machinery  (tbe  shoes  and  dies  of  stamp-ioills)  and  for  safes. 
These  are  made  of  alternate  layers  of  soft  wrought  iron  and 
chrome  steel  hardened  by  sudden  cooling.  The  hardness  of  the 
hardened  chrome  steel  resists  the  burglar's  drill,  and  the  ductility 
of  the  wrought  iron  the  blows  of  his  sledge. 

Vanadium  in  smaU  quantities,  0'isoro'io%,issaid  to  improve 
steel  greatly,  especially  in  increasing  its  resistance  to  shock 
and  to  often-repeated  stress.  But  the  improvement  may  be 
due  whoUy  to  the  considerable  chromium  content  of  these  so- 
called  vanadium  steels. 

37.  Tungsten  steel,  which  usually  contains  from  5  to  ro%  of 
tungsten  and  from  i  to  1%  of  carbon,  is  used  for  magnets, 
because  of  its  great  retentivity. 

38.  Chrome-tungsten  or  High-speed  Steel. — Steel  with  a  large 
content  of  both  chromium  and  ti:ngsten  has  the  very  valuable 
property  of  "  red-hardness,"  i.e.  of  retaining  its  hardness  and 
hence  its  power  of  cutting  iron  and  other  hard  substances, 
even  when  itis  heated  to  dull  redness,  say  600°  C.  (1112°  F.)  by 
the  friction  of  the  work  which  it  is  doing.  Hence  a  machinist 
can  cut  steel  or  iron  nearly  six  times  as  fast  with  a  lathe  tool 
of  this  steel  as  with  one  of  carbon  steel,  because  with  the  latter 
the  cutting  speed  must  be  so  slow  that  the  cutting  tool  is  not 
heated  by  the  friction  above  say  250°  C.  (482°  F.),  lest  it  be  unduly 
softened  or  "  tempered  "  (§  ig).  This  effect  of  chromium, 
tungsten  and  carbon  jointly  consists  essentially  in  raising  the 
"  tempering  temperature,"  i.e.  that  to  which  the  mctai,  in  which 
by  suitable  thermal  treatment  the  iron  molecules  have  been 
brought  to  the  allotropic  7  or  /3  state  or  a  mixture  of  both,  can 
be  heated  without  losing  its  hardness  through  the  escape  of  that 
iron  into  the  a  state.  In  short,  these  dements  seem  to  impede 
the  allotropic  change  of  the  iron  itself.  The  compoation  of  this 
steel  is  as  follows:— 

The  usual  limits.    Apparently  the  best. 
Carbon  ....   0-3210  1-28  068  to  0-67 

Manganese     ....  0-03,,    0-30  0-07  „    O-Ii 

Chromium      ....   2-23  „    7-02  5-05   „    5-47 

Tungsten        ....  925  „  25-45  l7-o>   ..  •8-19 


39.  ImpvriHts. — The  properties  of  iron  and  steel,  like  those 
of  most  df  the  metals,  are  profoundly  influenced  by  the  presence 
of  small  and  sometimes  extremely  small  quantities  of  certain 
impurities,  of  which  the  most  important  are  phosphorus  and 
sulphur,  the  former  derived  chiefly  from  apatite  (phosphate  of 
lime)  and  other  minerals  which  accompany  the  iron  ate  itself, 
the  latter  from  the  pyrite  found  not  only  in  most  iron  ores  but 
in  nearly  all  coal  and  coke.  All  commercial  iron  and  stedl 
contain  more  or  less  of  both  these  impurities,  the  Influence  o{ 
which  is  so  strong  that  a  variation  of  o-OT%,i.e.  of  onepart  in 
10,000,  of  either  of  them  has  a  noticeable  effect.  The  best  totA 
steel  should  not  contain  more  than  0'02%  of  either,  aiid  in 
careful  practice  it  is  often  speci£ed  that  the  phosphorus  and 
sulphur  Tespectivf^  shaH  not  exceed  0-04  uid  0-05%'  in  the 
steel  for  important  biidges,  <x  o-o6  and  0-07%  In  rail  sted,- 
though  some  very  prudent  engineers  allow  as  mutha8'o8^% 
or  evui  o-ro%<rf  phosphorus  in  rails.  ' 

40.  The  specific  effect  of  phosphorus  is  to  make  the. metal 
cold-short.  I.e.  brittle  in  the  cpid,  apparently  because  it  increases 
the  size  and  the  sharpness  of  demarcatioa  of  the  crystaUin^ 
grains  of  which  the  mass  is  made  up.  The  specific  effect  of  sulphur 
is  to  make  the  metal  red-short,  i.e.  brittle  when  at  a  red  heat, 
by  forming  a  network  of  iron  sulphide  which  encases  these 
crystalline  grains  and  thus  plays  the  part  of  a  weak  link  in  a 
strong  chain. 

41.  Oxygen,  probably  dissolved  in  the  iron  as  ferrous  oxide 
FeO,  also  makes  the  metal  red-short. 

43.  Manganese  by  itself  rather  lessens  than  increases  the 
malleableness  and,  indeed,  the  general  merit  of  the  metal,  but 
it  is  added  intentionally,  in  quantities  even  as  large  as  1-5% 
to  palliate  the  effects  of  sulphur  and  oxygen.  With  sulphur 
it  forms  a  sulphide  which  draws  together  into  almost  harmless 
drops,  instead  of  encasing  the  grains  of  iron.  With  oxygen  it 
probably  forms  manganous  oxide,  which  is  less  harmful  than 
ferrous  oxide.     (See  §  35.) 

43,  Ores  0/  Iron. — Even  though  the  earth  seems  to  be  a  huge 
iron  meteor  with  but  a  thin  covering  of  rocks,  the  exasperating 
proneness  of  iron  to  oxidize  explains  readily  why  this  metal  is 
only  rarely  found  native,  except  in  the  form  of  meteorites. 
They  are  four  important  iron  ores,  magnetite,  haematite, 
hmonite  and  siderite,  and  one  of  less  but  still  considerable 
importance,  pyrite  or  pyrites. 

44.  Magnelile,  Fe^,,  contains  72-41  %  of  iron.  It  crystallizes  in 
the  cubical  Eystem,  often  in  beautiful  octahedm  and  rhomUc 
dodecahedra.  It  is  bJack  with  a  black  streak.  Its  specific  gravity 
is  5-2,  and  its  hardness  5-5  to  6-5.    It  is  very  magnetic,  and  » 

45-  Haematite,  or  red  haematite,  FciO,, 

't  crystallizes  in  t 

jiiliiant  bluieh-grc^    lu   ui.i.l>  >i.u.     na  ^i.ii^,u  i^  a. 
specific  gravity  is  5-3  and  its  hardness  5-5  to  6- 5. 

46.  Limonite,  2FeiOi,  3H-0,  contains  59-9%  of  iron.  Its  cobur 
varies  from  light  brown  to  black.  Its  streak  is  yellowish-black, 
its  specific  gravity  3-6  to  4-0,  and  its  hardness  5  to  5-5.  Limonite 
and  the  related  minerals,  turgitc,  2FeiOj-(-HjO,  and  KGthite, 
FeiOj+HiO,  are  grouped  together  under  the  term  "  brown  haema- 
tite." 

47.  Siderite,  or  spathic  iron  ore,  FcCOi,  crystallizes  in  the  rhombo- 
hedral  system  and  contains  48-28  %  of  iron.    Its  colour  varies  from 

gllowish- brown  to  grey.  Its  specific  gravity  is  3-7  to  3-9,  and  its 
rdnesB  3-5  to  4-^.  The  clayey  siderite  of  the  British  coal  measures 
is  called  "  clay  band,"  and  that  containing  bituminous  matter 
is  called  "  black  band." 

48.  Pyrite,  FeS,,  contains  46-7%  of  iron.  It  crystallizes  in  the 
cubic  system,  usually  in  cubes,  pentagonal  dodecahedra  or  octa- 
hedra,  often  of  great  beautv  and  perfection.  It  is  ^Iden-yellow, 
with  a  greenish  or  brownish-black  streak.  Its  sfwcific  gravity  is 
483  to  52,  its  hardness  6  to  6-5,  Though  it  contains  far  too  much 
sulphur  to  be  used  in  iron  manumcture  without  first  being  desulphur- 
ized, yet  great  quantities  of  slightly  cupriferous  pyrite,  after  yielding 

ijiper, 


■e  then 


nearly  all  their  sulphur  in  the  manufaci 

most  of  the  remainder  in  the  wet  extraction  of  theii 

used  under  the  name  of  "  blue  billy  "  or  "  purple  < 

iron,  a  use  which  is  likely  to  increase  ^atly  in  importance  with  the 

gradual  exhaustion  of  the  richest  deposits  of  the  oxidised  ores. 

49.   TheOres  actually  Impure. — As  these  five  minerals  actually 

exist  in  the  earth's  crust  they  ate  usually  more  or  less  impure 

chemically,  and  they  are  almost  always  mechanically  mixed  wUh 
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tMuren  mineraL  matter,  such  ie  quutz,  limestone  and  clay, 
CoUectively  called  "  the  gangue."  In  some  cases  the  iron-bearing 
mineiol,  such  as  magnetite  or  haematite,  can  be  separated  from 
the  gangue  after  crushing,  either  mechanically  or  magnetically, 
BO  that  the  part  thua  enriched  or  "  concentrated  "  alone  need  be 
smelted. 

50.  Ceolosical  Age. — The  Archaean  crystalline  rocks  abound 
in  deposits  of  magnetite  and  red  haematite,  many  of  them  very 
large  and  rich.  These  of  course  are  the  oldest  of  our  ores,  and 
from  deposits  of  like  age,  especially  those  of  the  more  readily 
decomposed  silicates,  has  come  the  iron  which  now  exists  in  the 
siderites  and  red  and  brows  haematites  of  the  later  geological 
formations. 

51.  Tht  World's  Supply  of  Iron  Ore.— The  iron  ores  of  the 
earth's  crust  will  probably  suffice  to  supply  our  needs  for  a 
very  long  period,  perhaps  indeed  for  many  thousand  years. 
It  is  true  that  an  official  statement,  which  is  here  reproduced. 


Table  U.-Proft 

Ore  Supply 

EsHmale  of  Out  Worlds 

Country. 

Workable 

Deposits. 

Annual 
Output. 

Annual  Con- 
sumption. 

United  Sutes   .     . 
Great  Britain    .     . 
Germany     ,     .     . 
Spain      .... 
Rusua  and  Finland 
France  .... 
Sweden        .     .     . 
Austria-Hungary    , 
Other  countries 

Total       ,     . 

tons. 
1,100,000,000 
1,000,000,000 
3.200,000,000 
500,000,000 
1,500,000,000 
1,500,000,000 
1,000,000,000 
1,300,000.000 

35,000,000 
14,000,000 

21,000,000 
8,000,000 
4.000,000 
6,000,000 
4,000,000 
3.000,000 
5,000,000 

tons. 
35.000,000 
30.000,000 

24,000,000 

6.000,000 

8,000,000 
1,000,000 

4,000,000 
1,000,000 

10,000,000,000 

100,000,000 

100,000,000 

Note  to  ro6te.~Though  this  estimate  seems  to  be  near  the  truth  as 
regards  the  British  ores,  it  does  not  credit  the  United  States  with 
one-tenth,  if  indeed  with  one- twentieth,  of  their  true  quantity  as 
estimated  by  that  country's  Geological  Survey  in  1907. 

given  in  1905  by  Professor  Tornebohm  to  the  Swedish  parliament, 
credited  the  world  with  only  10,000,000,000  tons  of  ore,  and  that, 
if  the  consumption  of  iron  should  continue  to  increase  hereafter 
as  it  did  between  1893  and  1906,  this  quantity  would  last  only 
until  1946.  How  then  can  it  be  that  there  is  a  supply  for 
thousands  of  years?  The  two  assertions  are  not  to  be  reconciled 
by  pointing  out  that  Professor  Tomebohm  underestimated,  for 
instance  crediting  the  United  States  with  only  i-i  billion  tons, 
whereas  the  United  States  Geological  Survey's  expert  credits 
that  country  with  from  ten  to  twenty  times  this  quantity; 
nor  by  pointing  out  that  only  certain  parts  of  Europe  and  a 
relatively  small  part  of  North  America  have  thus  far  been 
carefully  explored  tor  iron  ore,  and  that  the  rest  of  these  two 
continents  and  South  America,  Asia  and  Africa  may  reasonably 
be  expected  to  yield  very  great  stores  of  iron,  and  that  pyrite, 
one  of  the  richest  and  most  abundant  of  ores,  has  not  been 
included.  Important  as  these  considerations  are,  they  are 
much  less  important  than  the  fact  that  a  very  large  proportion 
of  the  rocks  of  the  earth's  crust  contain  more  or  less  iron,  and 
therefore  are  potentii^  iron  ores. 

52.  What  ConstituUs  an  Iron  Ore. — Whether  a  ferruginous 
rock  is  or  is  not  ore  is  purely  a  question  of  current  demand  and 
supply.  That  is  ore  from  which  there  b  reasonable  hope  that 
metal  can  be  extracted  with  profit,  if  not  to-day,  then  within  a 
reasonable  length  of  time.  Rock  containing  zi%  of  gold  is  an 
extraordinarily  rich  gold  ore;  that  with  2!%  of  copper  is  a 
pro&table  one  to-day;  that  containing  2\%  of  iron  is  not  so 
to-day.  for  the  sole  reason  that  its  iron  cannot  be  extracted  with 
profit  in  competition  with  the  existing  richer  ores.  But  it  will 
become  a  profitable  ore  as  soon  as  the  richer  ore  shall  have 
been  exhausted.  Very  few  of  the  ores  which  are  mined  to-day 
contain  less  than  25%  of  iron,  and  some  of  them  contain  over 
6o"o-  As  these  richest  ores  are  exhausted,  poorer  and  poorer 
ones  will  be  used,  and  the  cost  of  iron  will  increase  progressively 
if  measured  either  in  units  of  the  actual  energy  used  in  mining 


and  smelting  it,  or  in  its  power  of  purchasing  animal  and  vegetable 
products,  cotton,  wool,  com,  &c.,  the  supply  of  which  is  renewable 
and  indeed  capable  of  very  great  increase,  but  probably  not  if 
measured  in  its  power  of  purchasing  the  various  mineral  products, 
e.g.  the  other  metals,  coal,  petroleum  and  the  precious  stones, 
of  which  the  supply  is  limited.  This  is  simply  one  instance  of  the 
inevitable  progressive  increase  in  cost  of  the  irrecreatable  mineral 
relatively  to  the  recreatable  animal  and  vegetable.  When,  in 
the  course  of  centuries,  the  exhaustion  of  richer  ores  shall  have 
forced  us  to  mine,  crush  and  concentrate  mechanically  or  by 
magnetism  the  ores  which  contain  only  2  or  3%  of  iron,  then 
the  cost  of  iron  in  the  ore,  measured  in  terms  of  the  energy 
needed  to  mine  and  concentrate  it,  will  be  comparable  wttb  the 
actual  cost  of  the  copper  in  the  ore  of  the  oopper-mines  of  to-day. 
But,  intermediate  in  richness  between  these  two  extremes,  the 
iron  ores  mined  to-day  and  these  2  and  3%  ores,  there  is  an 
incalculably  great  quantity  of  ore  capable  of  mechajiical  concen- 
tration, and  another  perhaps  vaster  store  of  ore  which  we  do 
not  yet  know  how  to  coDCentrate  mechanically,  so  that  the  day 
when  a  pound  of  iron  in  the  ore  will  cost  as  much  as  a  pound  of 
copper  in  the  ore  costs  to-day  is  immeasurably  distant. 

S3.  Fiiiwe  Cost  of  Ore. — The  cost  of  iron  ore  is  likely  to  rise 
much  less  rapidly  than  that  of  coal,  because  tbe  additions  to  our 
known  supply  are  likely  to  be  very  much  greater  in  the  case  of 
ore  than  in  that  of  coal,  for  the  reason  that,  while  rich  and  great 
iron  ore  beds  may  exist  anywhere,  those  of  coal  are  confined 
chiefly  to  the  Carboniferous  formation,  a  fact  which  has  led  to  the 
systematic  survey  and  measurement  of  this  formation  in  most 
countries.  In  short,  a  very  large  part  of  the  earth's  coal  supply 
is  known  and  measured,  but  its  iron  ore  supply  is  hardly  to  be 
guessed.  On  the  other  hand,  the  cost  of  iron  ore  b  likely  to 
rise  much  faster  than  that  of  the  potential  aluminium  ores, 
clay  and  its  derivatives,  because  of  the  vast  extent  and  richness 
of  the  deposits  of  this  latter  class.  It  is  possible  that,  at  some 
remote  day,  aluminium,  or  one  of  its  alloys,  may  become  the 
great  structural  material,  and  iron  be  used  chiefly  for  those 
objects  for  which  it  is  especially  fitted,  such  as  magnets,  springs 
and  cutting  tools. 

In  iHsaing,  it  may  be  noted  that  the  cost  of  the  ore  itaelf  forms 
a  relatively  small  part  of  the  cost  even  of  the  cruder  fonne  <rf  steel, 
hardly  a  quarter  of  the  cost  of  such  simple  products  as  rails,  and  an 
insignificant  part  of  the  cost  of  many  most  important  finished 
objects,  such  as  magnets,  cuttii^  tools,  springs  and  wire,  for  which 
iron  is  almost  indispensable.  'Dius,  if  the  use  of  ores  voy  much 
poorer  than  those  we  now  treat,  and  the  need  of  concentrating  them 
mechanically,  were  to  double  the  cost  of  a.  pound  of  iron  \a  the 
concentrated  ore  ready  for  smelting,  that  wauM  increase  the  coat  of 
rails  by  only  one  quarter.  Hence  the  addition  to  the  cost  of  finished 
steel  objects  whicn  is  due  to  our  being  forced  to  use  progressively 
poorer  and  poorer  ores  is  likely  to  be  much  less  than  the  addition 
due  to  the  progresave  rise  in  the  cost  of  coal  and  in  thecost  of  labour, 
because  of  the  ever-rising  scale  of  living.  The  effect  of  each  of  these 
additions  will  be  lessenM  by  the  future  improvements  in  processes 
of  manufacture,  and  more  particularly  by  the  progressive  replace- 
ment of  that  ephemeral  source  of  energy,  coal,  by  the  secular  sources. 
the  winds,  waves,  tides,  sunshine,  the  earth's  heat  and,  greatest  of 


all,  it 

54.  Ore  Supply  of  the  Chief  Iron-making  Countries. — The 
United  States  mine  nearly  all  of  their  iron  ores,  Austria-Hungary, 
Russia  and  France  mine  the  greater  part  of  theirs,  but  none  of 
these  countries  exports  much  ore.  Great  Britain  and  Germany, 
besides  mining  a  great  deal  of  ore,  still  have  to  import  much 
from  Spain,  Sweden  and  in  the  case  of  Germany  from  Luxemburg, 
although,  because  of  the  customs  arrangement  between  these 
last  two  countries,  this  importation  is  not  usually  reported, 
Belgium  imports  nearly  all  of  its  ore,  whUe  Sweden  and  Spain 
export  most  of  the  ore  which  they  mine. 

55,  Great  Britain  has  many  valuable  ore  beds,  some  rich  w  iron, 
many  of  Ihcra  near  to  beds  of  coal  and  to  the  sea-coast,  to  canals  or 
to  navigable  rivers.  They  extend  from  Northamptonshire  to  near 
Gla^ow.  About  two-thirds  of  the  ore  mined  is  clayey  dderit& 
In  1905  the  Cleveland  district  in  North  Yorkshire  supplied  41  % 
of  the  total  British  product  of  iron  ores;  Lincolnshire,  '4'8%: 
Northamptonshire.  13-9%;  Leicestershire,  47%;  CumberlaDd, 
8.6%;  North  Lancashire,  27%;  Staffordshire,  6-i%;  and 
Scotland,  5-7%  The  annual  production  of  British  iron  ore  reached 
18,031.957  tons  in  leSa,  but  in  1905  it  had  fallen  to  i4.590>7'>3  ^o""' 
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valued  at  £3,483,184.  In  addition  7,344,786  tons,  or  about  half 
as  much  as  was  mined  in  Great  Britain,  were  imported,  78-s  %  of 
it  from  Spain.  The  most  important  British  ore  deposit  is  the  Lower 
Cleveland  bed  of  oolitic  udente  in  the  Middle  Lias,  near  Middles- 
borough.  It  is  from  10  to  17  ft.  thick,  and  its  ore  contains  about 
30%  of  iron. 

f  6.  litopaphicol  Distribution  of  Su  British  Works. — Most  of  the 
British  iron  works  lie  in  and  near  the  important  coal-fields  in 
Scotland  between  the  mouth  of  the  Clyde  and  tne  Forth,  in  Cleveland 
and  Durham,  in  Cumberland  and  Lancashire,  in  south  Yorkshire, 
E>erbyshire, and  Lincolnshire,  in  Staffordshire  and  Northamptonshire, 
and  in  south  Wales  in  spite  of  its  lack  of  ore. 

The  most  important  group  is  that  of  Cleveland  and  Durham, 
which  makes  about  one-third  of  all  the  Britbh  pig  iron.  It  has  the 
great  Cleveland  ore  bed  and  the  excellent  Durnarn  coal  near  tide- 
water at  Middlesbrough.  The  most  important  seat  of  the  manu- 
facture of  cutlery  and  the  finer  kinds  of  steel  is  at  Sheffield. 

57.  The  United  States  have  great  depoaits  of  ore  in  many  different 
places.  The  rich  beds  near  Lake  Superior,  chiefly  red  haematite, 
yielding  at  present  atwut  55  %  of  iron,  are  thought  to  contain  between 
I J  ana  2  billion  tons,  and  the  red  and  brown  haematites  of  the 
southern  states  about  10  billion  tons.  The  middle  states.  New  York, 
New  Jersey  and  Pennsylvania,  are  known  to  have  many  great 
deposits  ol  rich  magnetite,  which  supplied  a  very  large  pro- 
portion of  the  American  ores  till  the  discovery  of  the  very  cheaply 
mined  ores  of  Lake  Superior.  In  1906  these  latter  formed  80% 
of  the  American  production,  and  the  southern  states  supplied 
about  13  %  of  it,  while  the  rich  deposits  of  the  middle  states  are 
husbanded  in  accordance  with  the  law  that  ore  bodies  are  drawn 
on  in  the  order  of  their  apparent  profitableness. 

The  most  important  American  iron-making  dbtrict  is  id  and 
about  Pittsbui^,  to  whose  cheap  coal  the  rich  Lake  Superior  ores  are 
brought  nearly  1000  m.,  about  four-fifths  of  the  distance  in  the  large 
ore  steamers  of  the  Great  Lakes.  Chicago,  nearer  to  the  Lake  ores, 
though  rather  far  from  the  Pittsburg  ooal-field,  is  a  very  important 
centre  for  rail-making  for  the  railroads  of  the  western  states.  Ohio, 
the  Lake  Erie  end  1^  New  York  State,  eastern  Pennsylvania  and 
Maryland  have  very  important  works,  the  ore  for  which  comes  in 
part  from  Lake  Superior  and  in  part  from  Pennsylvania,  New  York 
and  Cuba,  and  the  fuel  from  Pennsylvania  and  its  ncighbouAood. 
Tennessee  and  Alabama  in  the  south  rely  on  southern  ore  and  fuel. 

53.  Germany  gets  about  two-thirds  (^  her  total  ore  supply  from 
the  great  Jurassic  "  Minctte  "ore  deposit  ofLuxemburg  and  Lorraine, 
which  reaches  also  into  France  and  Belgium.  In  spite  of  its  contain- 
ing only  about  36%  of  iron,  this  deposit  is  of  very  great  value 
because  of  its  great  siae,  and  of  the  consequent  small  cost  of  mining. 
It  stretches  through  an  area  of  about  8  m.  wide  and  40  m.  long,  and 
in  some  places  it  is  nearly  60  ft.  thick.  There  are  valuable  deposits 
^so  in  Siegerland  and  in  many  other  parts  of  the  country. 

59.  5wMm  has  abundant,  rich  and  very  pun  iron  ores,  but  her 
lack  of  coal  has  restricted  her  iron  manufacture  chiefly  to  the  very 
purest  and  best  classes  of  iron  and  steel,  in  making  which  her  thrifty 
and  intelligent  people  have  developed  very  rare  skill.  The  magnetite 
ore  bodies  which  supply  this  industry  lie  in  a  band  about  180  m.  long, 
peaching  from  a  little  north  of  Stockholm  westerly  toward  the 
Norwegian  frontier,  between  the  latitudes  59°  and  61°  N.  In  Swedish 
Laplaiu,  near  the  Arctic  circle,  are  the  great  Gellivaia,  Kirunavara 
and  Luossavara  magnetite  beds,  among  the  largest  in  Europe. 
From  these  beds,  which  in  some  parts  are  about  300  ft.  thick,  much 
ore  is  sent  to  Germany  and  Great  Britain. 

60.  OOier  Countries. — Spain  has  large,  rich  and  pure  iron  ore 
beds,  near  both  her  northern  and  her  southern  sea  coast.  She  exports 
about  90%  of  all  the  iron  ore  which  she  mines,  moat  of  it  to  England. 
France  draws  most  of  her  iron  ore  from  her  own  part  of  the  great 
M  inette  ore  deposit,  and  from  those  parts  of  it  which  were  taken  from 
her  when  she  lost  Alsace  and  Lorraine.  Russia's  most  valuable  ore 
deposit  is  the  very  large  and  easily  mined  one  of  Krivoi  Rog  in  the 
south,  from  which  comes  about  half  of  the  Russian  iron  ore.  It  is 
near  the  Donetz  coal-field,  the  largest  in  Europe.  There  are  also 
important  ore  beds  in  the  Urals,  near  the  border  of  Finland,  and  at  the 
south  of  Moscow.  In  Austria- Hungary,  fiesides  the  famous  Styrian 
Erzbeiv,  with  its  siderite  ore  bed  about  450  ft.  thick,  there  are  cheaply 
mined  but  poor  and  impure  ores  near  Prague,  and  important  ore  beds 
in  both  northern  and  southern  Hungary.  Algeria,  Canada,  Cuba 
and  India  have  valuable  ore  bodies. 

61.  Richness  of  Iron  Ores. — The  American  ores  now  mined  are 
decidedly  richer  than  those  of  most  European  countries.  To  make 
a  ton  of  pig  iron  needs  only  about  1-9  tons  of  ore  in  the  United  States, 
3  tons  in  Sweden  and  Russia,  3 -4  tons  in  Great  Britain  and  Germany, 
and  about  3-7  tons  in  France  and  Belgium,  while  about  3  tons  of  the 
native  British  ores  are  needed  per  ton  of  pig  iron. 

6z.  The  general  scheme  of  iron  manufacture  ia  shown  dia- 
grammatically  in  fig.  6.  To  put  the  iron  contained  in  iron  ore 
into  a  state  in  which  it  can  be  used  as  a  metal  requires  easentially, 
first  its  dcosidation,  and  second  its  separation  from  the  other 
nuneral  matter,  such  as  day,  quartz,  &c.,  with  which  it  is  found 
associated.    These  two  things  are  done  simultaneously  by  heating 


and  melting  the  ore  in  contact  with  coke,  charcoal  or  anthradte, 
in  the  iron  blast  furnace,  from  which  issue  intermittently  two 
molten  stieanis,  the  iron  now  deoxidized  and  incidentally 
carburized  by  the  fuel  with  which  it  has  been  in  contact,  and 
the  mineral  matter,  now  called  "  Slag."  This  crude  cast  iron, 
caUed  "  pig  iron,"  may  be  run  from  the  blast  furnace  directly 


Fig.  6. — General  Scheme  of  Iron  Manufacture. 


into  moulds,  which  give  the  metal  the  final  shape  in  which  it 
is  to  be  used  in  the  arts;  but  it  is  almost  always  either  remelted, 
following  path  t  of  fig.  6,  and  then  cast  into  castings  of  cast 
iron,  or  converted  into  wrought  iron  or  steel  by  purifying  it, 
following  path  3. 

If  it  is  to  follow  path  i,  the  castings  into  which  it  is  made  may  be 
either  (a)  grey  or  (0)  chilled  or  (c)  malleable.  Grey  iron  castings  are 
made  by  remelting  the  pig  iron  cither  in  a  small  snaft  of  "  cupola  " 
furnace,  or  in  a  reverlieratoiy  or  "  air  "  furnace,  with  very  little 
change  of  chemical  composition,  and  then  casting  it  directly  into 
suitable  moulds,  usually  of  either  "baked,"  i.e.  oven-dried,  or 
"  fireen,"  i.e,  moist  undned,  sand,  but  sometimes  of  iron  covered 


facture  of  chilled  and  of  nralleable  castings  has  been  described  in 


If  the  p 


0  follow  path  3,  the  purification  which 


molten,  either  by  means  of  the  oxygen  of  atmospheric  air  blown 
through  it  as  in  the  Bessemer  process,  or  by  the  oxygen  of  iron  ore 
stirred  into  it  as  in  the  puddling  and  Bell-Krupp  processes,  or  by 
both  together  as  in  the  open  hearth  process. 

On  its  way  from  the  blast  furnace  to  the  converter  or  open  hearth 
furnace  the  pi^  iron  b  often  passed  through  a  great  reservoir  called 
a  "  mixer,"  which  acts  also  as  an  equalizer,  to  lessen  the  variation  in 
composition  of  the  cast  iron,  and  as  a  purifier,  removing  part  of  the 
sulphur  and  silicon. 

63.  Shaping  and  Adjusting  Processes. — Besides  these  ex- 
traction and  purification  processes  th^e  are  those  of  adjust- 
ment and  diaping.  The  adjusting  processes  adjust  either  the 
ultimate  composition,  e.g.  carbuiizing  wrought  iron  by  long 
heating  in  contact  with  charcoal  (cemmtation),  or  the  proximate 
composition  or  constitution,  as  in  the  hardening,  tempering 
and  annealing  of  steel  already  descrified  (§S  28,  29),  or  both, 
as  in  tbe  process  of  making  malleable  cast  iron  (§  31).  The 
shaping  processes  include  the  meckanicol  ones,  such  as  rolling, 
forging  and  vrire-^lrawing,  and  the  remelting  ones  such  as  the 
crudble  process  of  melting  wrought  iron  or  steel  in  crucibles 
and  casting  it  in  ingots  for  the  manufacture  of  the  best  kinds 
of  tool  steel.  Indeed,  the  remelting  of  cast  Iron  to  make  grey 
iron  castings  belongs  here.  This  classification,  though  it  helps 
to  give  a  general  idea  of  the  subject,  yet  like  moist  of  its  kind 
cannot  be  apphed  rigidly.  Thus  the  crucible  process  in  its 
American  form  both  carburizes  and  remelts,  and  the  open 
hearth  process  is  often  used  rather  for  remelting  than  for 
purifying. 

64-  The  iron  Mast  furnace,  a  crude  but  very  efficient  piece 
of  apparatus,  is  an  enormous  shaft  usually  about  80  ft.  high 
and  20  ft.  wide  at  its  widest  part.  It  is  at  all  times  full  from 
top  to  bottom,  somewhat  as  sketched  in  figs.  7  and  S,  of  a  solid 
column  of  lumps  of  fuel,  ore  and  limestone,  which  are  charged 
through  a  hopper  at  the  top,  and  descend  slowly  as  the  lower 
end  of  the  column  is  eaten  ofi  through  the  burning  away  of 
its  coke  by  means  of  very  hot  air  or  "  blast  "  blown  through 
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GG,    Flanees  on  the  ore  bucket ; 

HH,   Fixea  tiangcs  on  the  top  of 

the  furnace; 

feCaunte^weighte(]  false  bell ; 
,       Main  bell ; 
O.       Tuyere; 


a 

icting 


Cinder  notch; 
,  Water  cooled  boxes; 

Blast  pipe; 

Cable  for  allowing  conical 
bottom    of    bucket    to 


holes  or  "  tuyeres  "  near  the  bottom  or  "  hearth,"  and  through 
the  melting  away,  by  the  heat  thus  generated,  both  of  the  iron 
itself  which  has  been  deoJtidized  in  its  descent,  and  of  the  other 
minerals  of  the  ore,  called  the  "  gaugue,"  which  unite  with  the 


—Lower  Part  of  the  Blast  Furoace. 

^—^  Dm/a  ef Slag-. 


L-mv-fCaki <=.-«■  Q'Vi,  of  Inn i 

LumpiflnoOn- •  i'jtrofflBlltnSlie-^^m 

'Liimp,ofLim!    O  LMjtrtfJifolitnlraa-mm 

*  The  ore  and  lime  actually  exist  here  in  powder.  They  are 
shown  in  lump  form  because  oi  the  difRculty  of  presenting;  to  the 
eye  their  powdered  state. 

lime  of  the  limestone  and  the  ash  of  the  fuel  to  form  a  complex 
molten  silicate  called  the  "  tinder  "  or  "  slag." 

Interpenetrating  this  descending  coliunu  of  solid  ore,  limcslonc 
and  coke,  there  ia  an  upward  rushing  column  of  hot  gases,  the 
atmospheric  nitrogen  of  the  blast  from  the  tuyeres,  and  th^ 


fig-  7)- 

carbonic  oxide  from  the  combustion  of  the  coke  by  that  blast. 
The  upward  ascent  of  the  column  of  gases  is  as  swift  as  tht 
descent  of  the  solid  charge  is  slow.  The  former  occupies  but  a 
very  few  seconds,  the  latter  from  12  to  15  houra 
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In  the  upper  part  of  the  furnace  the  carbonic  oxide  deoxidizes 
the  iron  oxide  of  the  ore  by  such  reactions  as  xCO+FeO.= 
Fe+*COi.  Part  of  the  resultant  carbonic  acid  is  again  de- 
oxidized to  carbonic  oxide  by  the  surrounding  fuel,  COi+C  =  2C0, 
and  the  carbonic  oxide  thus  formed  deoxidizes  more  iron  oxide, 
&c.  As  indicated  in  fig.  7,  before  the  iron  ore  has  descended 
very  far  it  has  given  up  nearly  the  whole  of  its  oxygen,  and  thus 
tost  its  power  of  oxidizing  the  rising  cai^onic  oxide,  so  that 
from  here  down  the  atmosphereof  the  furnace  consists  essentially 
of  carbonic  oxide  and  nitrogen. 

But  the  transfer  of  heat  from  the  rising  gases  to  the  sinking 
solids,  which  has  been  going  on  in  the  upper  part  of  the  furnace, 
continues  as  the  solid  column  gradually  sinks  downward  to 
the  hearth,  till  at  the  "  fusion  level "  (A  in  fig.  7)  the  solid 
matter  has  become  so  hot  that  the  now  deoxidized  iron  melts, 
as  does  the  slag  as  fast  as  it  is  formed  by  the  union  of  its  three  . 
constituents,  the  gangue,  the  lime  resulting  from  the  decom- 
position of  the  limestone  and  the  ash  of  the  fuel.  Hence  from 
this  level  down  the  only  solid  matter  is  the  coke,  in  lumps  which 
dre  burning  rapidly  and  hence  shrinking,  while  between  them 
the  molten  iron  and  slag  trickle,  somewhat  as  sketched  in  fig.  8, 
to  collect  in  the  hearth  in  two  layers  as  distinct  as  water  and 
oil,  the  iron  below,  the  slag  above. 

As  they  collect,  the  molten  iron  is  drawn  off  at  intervals 
through  a  hole  A  (fig.  8>,  temporarily  stopped  with  clay,  at  the 
very  bottom,  and  the  slag  through  another  hole  a  little  higher 
up;  called  the  "  cinder  notch."  Thus  the  furnace  may  be  said 
to  have  four  zones,  those  of  (i)  deoxidation,  (z)  beating,  (3) 
melting',  and  (4)  collecting,  though  of  course  the  heating  is 
really  BOtag  on  in  all  four  of  them.  ■ 

In  its  alow  descent  tlie  deoxidized  iron  nearly  saturates 
ftself  witli  'carbon,  of  which  it  usually  contains  between  3-5 
and  4%,'  taking  it  in  part  from  the  fuel  with  which  it  is  in  such 
intimate  Cftntact,  and  in  part  from  the  finely  divided  carbon 
deposited- within  the  very  lumps  of  ore,  by  the  reaction  2C0= 
C-i-COj.  This  carburiring  is  an  indispensable  part  of  the  process, 
because  through  it' alone  can  the  iron  be  made  fusible  enou^ 
to  melt  at  the  temperature  which  can  be  generated  in  the  furnace, 
and  only  when  liquid  can  it  be  separated  readily  and  completely 
from  the  slag.  In  fact,  the  molten  iron  is  heated  so  far  above 
its  melting  point  that,  instead  of  being  run  at  once  into'  pigs 
as  is  usual,  it  may,  without  solidifying,  be  carried  even  several 
miles  in  large  clay-lined  ladles  to  the  mill  where  it  is  to  be 
converted  into  steel. 

6s.  The  fuel  has,  in  addition  to  its  duties  of  deoxidizing 
and  carburizing  the  iron  and  yielding  the  heat  needed  for  melting 
both  the  iron  and  slag,  the  further  task  of  desulphurizing  the 
iron,  probably  by  the  reaction  FeS+CaO+C-Fe+CaS+CO. 

The  desulphurizing  effect  of  this  transfer  of  the  sulphur  from 
union  with  Iron  to  union  with  calcium  is  due  to  the  fact  that,  whereas 
iron  sulphide  dissolves  readily  in  the  molten  metallic  iron,  calcium 
sulphide,  in  the  presence  of  a  slag  rich  in  lime,  does  not,  but  by 
preference  enters  the  sfag,  which  may  thus  absorb  even  as  much  as 
3%  o(  sulphur.  This  action  is  of  great  importance  whether  the 
metal  is  to  be  used  as  east  iron  or  13  to  be  converted  into  wrought 
iron  or  steel.  In  the  former  case  there  is  no  later  chance  to  remove 
sulphur,  a  minute  quantity  of  which  does  great  harm  by  leadine 
to  the  formation  of  cementite  instead  of  eraphite  and  ferrite,  and 
thus  making  the  cast-iron  castings  too  hard  to  be  cut  to  exact  shape 
with  steel  tools;  in  the  latter  case  the  converting  or  purifying  pro- 
cesses, which  are  essentially  oxidizing  ones,  though  they  remove 
the  other  impurities,  carbon,  silicon,  phosphorus  and  manganese, 
are  not  well  adapted  to  desulphurizing,  whidi  needs  rather  deoxidiz- 
ing conditions,  so  as  to  cause  the  formation  of  calcium  sulphide,  than 

66.  The  duty  of  the  Umestorte  (CaCOi)  is  to  furnish  enough 
lime  to  form  with  the  gangue  of  the  ore  and  the  ash  of  the 
fuel  a  lime  silicate  or  slag  of  such  a  composition  (t)  that  it 
will  melt  at  the  temperature  which  it  reaches  at  about  level 
A,  of  fig.  7,  (2)  that  it  will  be  fluid  enough  to  run  out  through 
the  cinder  notch,  and  (3)  that  it  will  be  rich  enough  in  lime 
to  supply  that  needed  for  the  desulphurizing  reaction  FeS-t- 
CaO+C^Fe+CaS+CO.  In  short,  its  duty  is  to  "flux" 
the  gangue  and  ash,  and  wash  out  the  sulphur. 


67.  In  order  that  the  slag  shall  have  these  properties  its 
composition  usually  lies  between  the  following  limits:  silica, 
26  to  35%;  lime,  phts  1-4  times  the  m^nesia,  45  to  55%; 
alumina,  5  to  20%-  Of  these  the  silica  and  alumina  are  chiefly 
those  which  the  gangue  of  the  ore  and  the  ash  of  the  fuel  intro- 
duce, whereas  the  lime  is  that  added  intentionally  to  form  with 
these  others  a  slag  of  the  needed  physical  properties. 

Thus  the  more  gangue  the  ore  contains,  i.e.  the  poorer  it  is  in  iron, 
the  more  limestone  must  in  general  be  added,  and  hence  the  more 
slag  results,  though  of  course  an  ore  the  gangue  of  which  initially 
contains  much  lime  and  little  silica  needs  a  much  smaller  addition 
of  limestone  than  one  of  which  the  gangue  is  chiefly  silica.  Further, 
the  more  sulphur  there  is  to  remove,  the  greater  must  be  the  quantity 
of  slag  needed  to  dissolve  it  as  calcium  sulphide.  In  smelting  the 
rich  I^e  Superior  ores  the  cjuantity  of  slag  made  was  formerly  as 
small  as  28%  of  that  of  the  pig  iron,  whereas  in  smelting  the  Cleve- 
land ores  of  Great  Britain  it  is  usually  necessary  to  make  as  much  as 
I  i  tons  of  slag  for  each  ton  of  iron. 

68,  Shape  atid  Skt  of  Ike  Blasi-Fumace. — Large  size  has  here, 
as  in  most  metallurgical  operations,  not  only  its  usual  advantage 
of  economy  of  installation,  labour  and  administration  per  unit 
of  product,  but  the  further  very  important  one  that  it  lessens 
the  proportion  which  the  outer  heat-radiating  and  hence  heat- 
wasting  surface  bears  to  the  whole.  The  limits  set  to  the  furnace 
builder's  natural  desire  to  make  his  furnace  as  large  as  possible, 
and  its  present  shape  (an  obtuse  inverted  cone  set  below  an 
acute  upright  one,  both  of  them  truncated),  have  been  reached 
in  part  empirically,  and  in  part  by  reasoning  which  is  opeti 
to  question,  as  indeed  are  the  reasons  which  will  now  be  offered 
reservedly  for  both  size  and  shape. 

First  the  width  at  the  tuyeres  (fig.  7)  has  generally  beefi 
limited  to  about  12J  ft.  by  the  fear  that,  if  it  were  greater, 
the  blast  would  penetrate  so  feebly  to  the  centre  that  the  differ- 
ence in  conditions  between  centre  and  circumference  would 
be  so  great  as  to  cause  serious  imevenness  of  working,  df 
late  furnaces  have  been  built  even  as  wide  as  1 7  ft.  in  the  hearth, 
and  it  may  prove  that  a  width  materially  greater  than  T2J  ft. 
can,  profitably  be  used-  With  the  width  at  the  bottom  tjius 
limited,  the  furnace  builder  naturally  tries  to  gain  volutne.ae 
rapidly  as  possible  by  flaring  or  "battering"  his  waU»otitw6Kb, 
i.e.  by  making  the  "bosh  "  or  lower  part  of  his  furnace  an 
inverted  cone  4s  obtuse  as  is  consistent  with  the  free  descent 
of  the  S(^d  charge.  In  practice  a  furnace  may  be,  made  to 
work  regularly  if  its  boshes  make  an  angle  of  between  73°  and 
76°  with  the  horizontal,  and  we  may  assume  that  one  element 
of  thia  regularity  is  the  regular  easy  sliding  of  the  charge  over 
this  steep  slope.  A  still  steeper  one  not  only  gives  less  available 
room,  but  actually  leads  to  irregular  working,  perhaps  because 
it  unduly  favours  the  passage  of  the  rising  gas  along  the  walls 
instead  of  up  and  through  the  charge,  and  thus  causes  the 
deoxidation  of  the  central  core  to  tag  behind  that  of  the  periphery 
of  the  column,  with  the  consequence  that  this  central  core  arrives 
at  the  bottom  incompletely  deoxidized. 

In  the  very  swift-running  furnaces  of  the  Pittsburg  type 
this  outward  flare  of  the  boshes  ceases  at  about  12  ft,  above 
the  tuyeres,  and  is  there  reversed,  as  in  fig,  7,  so  that  the  furnace 
above  this  is  a  very  acute  upright  cone,  the  walls  of  which 
make  an  angle  of  about  4'  with  the  vertical,  instead  of  an  obtuse 
inverted  cone. 

In  explanation  or  justification  of  this  it  has  been  said  that  a  much 
easier  descent  must  be  provided  above  this  level  than  is  needed 
below  it,  Below  this  level  the  solid  chai^  deecendE  easily,  because 
it  consists  of  coke  alone  or  nearly  alone,  and  this  in  turn  because  the 
temperature  here  is  so  high  as  to  melt  not  only  the  iron  now  de- 
oxidized and  brought  to  the  metallic  state,  but  also  the  gangue  of  the 
ore  and  the  limestone,  which  here  unite  to  form  the  molten  slag, 
and  run  freely  down  between  the  lumps  of  coke.  This  coke  deacenOB 
freely  even  throuHh  this  faat-narrowing  spac^  because  it  is  perfectly 
solid  and  dry  without  a  trace  of  pastiness.  But  immediately  above 
this  level  the  charge  is  relatively  viscous,  because  here  the  temperature 
has  fallen  so  far  that  it  is  now  at  the  melting  or  formation  point  of 
the  slag,  which  therefore  is  pasty,  liable  to  weld  the  whcie  mass 
together  as  so  much  tar  would,  and  thus  to  obstruct  the  descent  of 
the  charge,  or  in  short  to  "scaffold," 

The  reason  why  at  this  level  the  walls  must  form  an  upright 
instead  of  an  inverted  cone,  why  the  furnace  must  widen  downward 
instead  oi  narrowing,  is.  according  to  some  metallurgists,  that  this 
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«hii|K;  m  dcmIm]  In  order  that,  In  «pite  of  the  pastlneBs  of  the  slag 
thin  fornuttivu  pi-riod  of  incipient  funion,  this  Uyw  may  descend 
(r49clv  at  Ihu  lowLT  part  of  the  column  is  gradually^  eaten  away. 
To  tnii  vify  filausibU:  tht-ory  it  may  be  objected  that  in  many  slow- 
runninu  (urniLu:it,  which  work  very  regularly  and  show  no  sign  of 
•cuffoUrinK,  the  outward  flare  of  the  boshes  conlinucs  (though 
■Unnwncff;  (ar  al«jvc  thi»  resion  of  pastineiw,  indeed  nearly  half-way 
to  the  top  of  the  furnace.  1  ni*  prove*  that  the  re^lar  descent  of  the 
material  in  its  pamy  state  can  take  place  even  in  a  space  which  is 
narrowinif  downwardn.  To  thin  objection  it  may  in  turn  be  answered 
that,  though  this  deitrtt-  of  f  ree<lom  of  dencent  may  suRice  for  a  slow- 
running  furnaiTC,  jtartiiularly  if  the  slau  is  given  such  a  composition 
■'•■■ •  ' ■-'■'■■ ' •' '■•'  "• c  of  decided  fluidity, 


thitt  il^MNw:*  quickly  ft 
yct^it  w  not  enough  fu 


n  the  solid  SI 


for  s' 

that,  in  mcltina.  i „ ._.j 

it  the  tuyeres  to  ui  ft., 
me  ncignt  OI  mo  iiusni'i  lo  one  wnicn  wul  keep  their  upp«r  end 
below  tlu)  reRton  of  pitHtinoss,  and  their  slope  to  one  over  which  the 
burning  coku  will  dcwx-nd  freely,  we  limit  the  width  of  the  furnace 
at  the  top  of  the  lioshes  and  thus  complete  the  outline  of  the  lower 
part  of  the  furnace, 

The  height  of  the  furnace  is  rarely  as  great  as  loo  ft.,  and  in 
the  belief  of  many  metallurgists  it  should  not  be  much  more 
than  tio  ft.  There  arc  some  very  evident  disadvantages  of 
Gxccwiivc  height;  for  instance,  that  the  weight  of  an  excessively 
high  column  of  solid  coke,  ore  and  limestone  tends  to  crush  the 
coke  and  Jam  the  charge  in  the  lower  and  narrowing  part  of  the 
furnace,  and  that  the  frictional  resistance  of  a  long  column 
calls  (or  a  greater  consumption  of  power  for  driving  the  blast 
up  through  it.  Moreover,  this  resistance  increases  much  more 
rapidly  than  th«  height  of  the  furnace,  even  if  the  rapidity  with 
which  the  blast  is  forced  through  Is  constant;  and  it  still  further 
Increaset  If  the  additional  space  gained  by  lengthening  the 
furnace  la  made  useful  by  increasing  proportionally  the  rate 
of  production,  ai  indeed  would  naturally  be  done,  because 
the  chief  motive  for  goitiing  this  additional  space  is  to  increase 
production. 

The  reaaon  whv  the  frictional  resistance  would  be  further  increased 
Is  the  very  simple  one  that  the  in 

implies  directly  a  corresponding  ii _ ,.._ ,    .    

forced  through,  and  hence  in  the  velocity  of  the  rising  gases,  because 
the  chemicafwork  of  the  blast  furnace  needs  a  certain  quantity  of 
blaat  for  each  ton  of  iron  made.  In  short,  to  increase  the  rate  of 
production  by  lengthening  the  furnace  increases  the  frictional 
resislance  of  the  rising  gasi-s.  both  by  increasing  their  quantity  and 
hencT  their  vehjcity  and  by  lengthening  their  path, 

lndi«d,  one  important  reason  for  the  difhculttes  in  working  very 
high  furnace*,  i.<.  those  loo  ft.  hiah,  may  be  that  this  frictional 
resistance  becomes  so  great  as  actuBUy  to  interrupt  the  even  descent 
of  the  chiirije,  itarts  of  which  ore  at  times  suspended  like  a  ball  in 
the  riung  jet  of  a  fountain,  to  fall  perhaps  with  destructive  violence 
when  some  shifting  condition  momentarily  lessens  the  friction. 
Wo  see  how  powerful  must  be  the  lifting  enect  of  the  rising  g^ascs 
when  wr  relle»!l  that  their  velocity  in  a  loo  ft.  furnace  rapidly  dnven 
is  iiniluibly  at  least  as  gniit  as  3000  ft.  per  minute,  or  that  of  a 
"  high  wind."  Conceive  these  Kases  passing  at  this  great  velocity 
through  the  narrow  openings  between  the  adjoining  lumpa  of  coke 
and  ore.    Indeed,  the  velocity  must  be  far  greater  than  this  where  the 


le  lump  touches  the  side  of  another,  and  the  only 


r<Ue. 


The  furnace  is  made  rather  narrow  at  the  top  or  "  stock  line," 
in  order  that  the  entering  orv,  fuel  and  flux  may  readily  be 
distributed  evenly.  But  extreme  narrowness  would  not  only 
cause  the  escaping  gases  to  move  so  swiftly  that  they  would  sweep 
much  of  the  line  ore  out  of  the  furnace,  but  would  also  throw 
nenlless  work  un  the  blowing  engines  by  throttling  back  the 
rising  RMra,  and  would  lessen  unduly  the  space  available  for 
the  charRc  in  the  upper  part  of  the  furnace. 

From  ils  top  down,  the  walls  of  the  furnace  slope  outward  at 
an  awgle  of  lietwcen  s"  and  S°,  partly  in  order  to  case  the  descent 
of  the  thantr,  here  iropcdcil  by  the  swelling  of  the  individual 
partietcit  of  ore  «ius«l  by  the  deposition  within  them  of  great 
tluaniUirs  of  fine  cartxm,  by  the  reaction  of  2CO—C+CO1. 
To  wideti  it  morf  abruptly  would  imlced  increase  the  volume  of 
the  furnace,  hut  would  probably  lead  to  irave  irregularities  in 
the  dUttributkon  of  the  Ras  and  chartce.  and  hence  in  the  «-orting 
ot  the  fumai-e. 

When  we  have  thus  Axed  the  height  of  the  furnace,  its 
disimMer  at  its  ends,  and  the  slope  of  its  upper  and  lowo- 


parts,  we  have  completed  its  outline  closely  enough  for  our 
purpose  here. 

69.  Hot  Blast  and  Dry  BlasL — On  its  way  from  the  blowing 
engine  to  the  tuyeres  of  the  blast-furnace,  the  blast,  i^  the  air 
forced  in  for  the  purpose  of  burning  the  fuel,  is  usually  pre-heated, 
and  in  some  of  the  most  progressive  works  is  dried  by  Gaytey's 
refrigerating  process.  These  steps  lead  to  a  saving  of  fuel  so 
great  as  to  be  astonishing  at  £rst  sight — indeed  in  case  of  Gayley's 
blast-drying  process  incredible  to  most  writers,  who  proved 
easily  and  promptly  to  their  own  satisfaction  that  the  actual 
saving  was  impossible.  But  the  explanation  b  really  so  very 
simple  that  it  b  rather  the  incredulity  of  these  writers  that  b 
astonishing.  In  the  hearth  of  the  blast  furnace  the  heat  made 
latent  by  the  fusion  of  the  iron  and  slag  must  of  course  be  supplied 
by  some  body  which  b  itself  at  a  temperature  above  the  melting 
point  of  these  bodies,  which  for  simplicity  of  exposition  we  may 
call  the  critical  temperature  of  the  blast-furnace  process,  because 
heat  will  flow  only  from  a  hotter  to  a  cooler  object.  Much  the 
same  b  true  of  the  heat  needed  for  the  deoxidation  of  the  silica, 
SiOj-l-2C=Si+2COi.  Now  the  heat  developed  by  the  com- 
bustion of  coke  to  carbonic  oxide  with  cold  air  containing  the 
usual  quantity  of  moisture,  develops  a  temperature  ordy  slightly 
above  thb  critical  point;  and  it  is  only  the  heat  represented  by 
this  narrow  temperature-margin  that  b  available  for  doing  thb 
critical  work  of  fusion  and  deoxidation.  That  is  the  crux  of  the 
matter.  If  by  pre-heating  the  blast  we  add  to  the  sum  of  the 
heat  available;  or  if  by  drying  it  we  subtract  from  the  work 
to  be  done  by  that  heat  the  quantity  needed  for  decomposing 
the  atmospheric  mobture;  or  if  by  removing  part  of  its  nitrogen 
we  lessen  the  mass  over  which  the  heat  developed  has  to  be 
spread — if  by  any  of  these  means  we  raise  the  temperature 
developed  by  the  combustion  of  the  coke,  it  b  dear  that  we 
increase  the  proportion  of  the  total  heat  which  b  available  for 
thb  critical  work  in  exactly  the  way  in  which  we  should  increase 
the  proportion  of  the  water  of  a  stream,  inirially  100  in.  deep, 
which  should  flow  over  a  waste  weir  initiaJly  1  in.  beneath  the 
stream's  suriace,  by  raising  the  upper  surface  of  the  water  10  in. 
and  thus  increasing  the  depth  of  the  water  to  no  in.  Clearly 
thb  raising  the  level  of  the  water  by  10%  increases  tenfold,  or 
by  1000%,  the  volume  of  water  which  b  above  the  level  of  the 
weir. 


70.  if  tans  of  Heating  the  Blatl. — After  the  ascending  column 
of  gases  has  done  its  work  of  heating  and  deoxidizing  the  ore, 
it  still  necessarily  contains  so  much  carbonic  oxide,  usually 
between  20  and  36%  by  weight,  that  it  b  a  very  valuable  fuel, 
part  of  which  b  used  for  raising  steam  for  generating  the  blast 
itself  and  driving  the  rolling  mill  engines,  &c.,  or  directly  in 
gas  engines,  and  the  rest  for  heating  the  blast.  Thb  heating 
was  formerly  done  by  burning  part  of  the  gases,  after  their 
escape  from  the  furnace  top,  in  a  large  combustion  chamber, 
around  a  series  of  cast  iron  pipes  through  which  the  blast  passed 
on  its  way  from  the  blowing  engine  to  the  tuyeres.  But  these 
"  iron  pipe  stoves  "  are  fast  going  out  of  use,  chiefly  because 
they  are  destroyed  quickly  if  an  attempt  is  made  to  heat  the 
blast  above  1000°  F.  (538°  C),  often  a  very  important  thing. 
In  their  place  the  regenerative  stoves  of  the  WhitweU  and 
Cowpertypes  (figs.  10  and  11)  are  used.  With  these  the  regular 
temperature  of  the  blast  at  some  works  b  about  1400'  F. 
(76o°C.),  and  the  usual  blast  temperature  lies  between  900* 
and  iioa''F.  (480°  and  650°  C). 

Like  the  Siemens  furnace,  described  in  §  oq,  they  have  two 
dbtinct  phases:  one,  "  on  gas,"  during  which  part  of  the  waste 
gas  of  the  blast-furnace  is  burnt  within  the  stove,  highly  heating 
the  great  surfaceofbricfcwork  which  forthat  purpose  is  pro\-ided 
within  it;  the  other,  "on  wind,"  during  which  the  blast  b 
heated  by  passing  it  back  over  these  ver>-  surfaces  which 
have  thus  been  heated.    Tliey  are  heat-filters  or  heat-traps  for 
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impounding  the  heat  developed  by  the  combustion  of  the  furnace 
gas,  and  later  returning  it  to  the  blast.  Each  blast-furnace  is 
now  provided  with  three  or  even  four  of  these  stoves,  which 
collectively  may  be  nearly  thrice  as  large  as  the  furnace  itself. 
At  any  given  time  one  of  these  is  "  on  wind  "  and  the  others 


through,  and  in  the 
Other  phase  returns 
that  heat  to  the 
entering  blast  as  it 
sweeps  through  from 
left  to  right.  In  the 
original  Whjtirell 
stove,  which  lacks 
the  chimneys  shown 
at  the  top  of  fig.  lo, 
both  the  burning:  gas 
and  the  blast  pass 
up    and    down    re- 

Eatedlv.  In  the  H. 
mnedy  modifica- 
tion, shown  in  fig.  lo, 
the  gas  and  atr  in 
one  phase  enter  at 
the  bottom  of  all 
three  of  the  large 
vertical  chambers, 
bum  in  passing  up- 
wards, and  escape  at 
once  at  the  top,  as 
shown  by  the  broken 
arrows.    In  the  other 

fihase  the  cold  blast, 
orced  in  at  A,  passes 
four  times  up  and 
down,  as  shown  by 
ff^  the  unbroken  arrows, 

^  and  escapes  as  hot 

blast  at  B.  This, 
then,  is  a  "  one-pass 
stove  when  on  gas 
but  a  "four-pass" 
one  when  on  wind. 
The  Cowper  stove 

Fig.  10.— Whitwell  Hot-Blast  Stove,  as  [?*=■  whi.'^  «il'^r,(°™ 
modified  by  H.  Kennedy.  When  "  on  wind,"  1''=  .Whitwel!  (i)  in 
the  cold  blast  is  forced  in  at  A,  and  passes  f  n  .  _  ,Z  if 
four  times  up  and  down,  as  shown  by  ^r^ans  9^  J"*^  !^°?^  "«"' ■ 
of  unbroken  arrows,  escaping  as  hot-blast  at  7*  ^  f^^*  number 
B.  When  ■■  on  gas."  the  gas%nd  air  enter  at  S'  JT?*  .C'T,"^*' 
the  bottom  of  ei:h  of*^  the  thiee  lareer  ""f '^^  f''^^^"'^"; 
vertical  chambers,  pass  once  up  through  tlie  "^^^  absorption  and 

?;r^^.tr.rn'^r^s%'Z;erhuta^^f-^^thec°onse^ue^^ 

^eSo^'l"  ^"   ^'"'-   '"*  ^   •'"^■'^  ^^'  d^eSs?"u 
stove  when  on  gas.  ^g^^  ^^^^^  one-half 

more  heating   surface  than  the  true  Whitwell   stove;   and    (2) 

in  that  the  gas  and  the  blast  pass  only  once  up  and  once  down 

through  it,  instead  of  twice  up  and  twice  down  as  in  the  modern 

true  Whitwell  stoves.    As  rc^ds  friclional  resistance,  this  smaller 

number  of  reversals  of  direction  compensates  in  a  measure  for  the 

smaller  area  of  the  Cowper  flues.    The  large  combustion  chamber 

B  permits  thorough  combustion  of  the  gas. 

71,  Preservation  of  the  Furnace  Walls. — The  combined  fluxing 
and  abrading  action  of  the  descending  charge  tends  to  wear 
away  the  lining  of  the  furnace  where  it  is  hottest,  which  of 
course  is  near  its  lower  end,  thus  changing  its  shape  materially, 
lessening  its  efficiency,  and  in  particular  increasing  its  consump- 
tion of  fuel.  The  walls,  therefore,  are  now  made  thin,  and  are 
thoroughly  cooled  by  water,  which  circulates  through  pipes  or 
boxes  bedded  in  them.  James  Gayley's  method  of  cooling,  shown 
in  fig.  7,  is  to  set  in  the  brick-work  walls  several  horizontal  rows 
of  flat  water^ooled  bronze  boxes,  RR',  extending  nearly  to  the 
interior  of  the  furnace,  and  tapered  so  that  they  can  r^ily  be 
withdrawn  and  replaced  in  case  they  bum  through.  The  brick- 
work may  wear  back  to  the  front  edges  of  these  boxes,  or  even, 
as  is  shown  at  R',  a  little  farther.  But  in  the  latter  case  their 
edges  still  determine  the  effective  profile  of  the  furnace  walls 
because  the  depressions  at  the  back  of  these  edges  become  filled 


with  carbon  and  scoriaceous  matter  when  the  furnace  is  in  normal 
working.  Each  of  these  rows,  of  which  five  are  shown  in  fig.  7, 
consists  of  a  great  number  of  short  segmental  boxes. 

72,  Blast-furnace  Gas  Engines. — When  the  gas  which  escapes 
from  the  furnace  top  is  used  in  gas  engines  it  generates  about 
four  times  as  much  power  as  when  it  is  used  foi  raising  steam. 
It  has  been  calculated  that  the  gas  from  a  pair  of  old-fashioned 
blast-furnaces  making  i6co  tons  of  iron  per  week  would  in  this 
way  yield  some  16,000  horse-power  in  excess  of  their  own  needs, 
and  that  all  the  available  blast-furnace  gas  in  the  United  States 
would  develop  about  1,500,000  horse-power,  to  develop  which 
by  raising  steam  would  need  about  10,000,000  tons  of  coal  a 
year.  Of  this  power  about  half  would  be  used  at  the  blast- 
selves,  leaving 
750,000  horse- 
power  available- 
for  driving  the 
machinery  of  the 
rolling  mills,  &c. 

This  use  of  the  gas 
engine  is  likely  to 
have  far  -  reaching 
results.  In  order  to 
utilize  this  power, 
the  converting  mill, 
in  which  the  pig^  iron 
is  converted  into 
steel,  and  the  rolling 
mills  must  adjoin 
the  blast-furnace. 
The  numerous  con- 
verting mills  which 
treat  pig  iron  made 
at,  a.  diatance  will 
now  have  the  crush- 
ing burden  of  pro- 
viding in  other  ways 
the  power  which 
their  rivals  get  from  {^ 
the  blast-furnace,  in  ( 
addition  to  the  severe 
disadvantage  under 
which  they  already 
suffer,  of  wasting  the 
initial  heat  of  the 
molten  cast  iron  as 
it  runs  from  the  blast- 
furnace. Before  its 
use  in  the  gas  engine, 
the  blast-furnace  gas 
has  to  be  freed  care- 
fully from  the  large 
auantity  of  fine  ore 
ust  which  it  carries 


73.  Mechanical 
Appliances.— Uov- 
ing  the  raw  ma- 
teriab  and  the  pro- 
ducts: In  Older  to 
move  economically  . 

the  great  quantity  p,e  „,_Diagram  of  Cowper  Hot-BUst 
of  materials  which  Stove  at  Duquesne.  (After  J. Kennedy.) Broken 
enter  and  issue  from  arrows  show  the  path  of  the  gas  and  air 
each   furnace   daily,    while  the  stove  is 'on  ^s,"  and  solid  arrows 

.       .     ,  ,■; '    that  of  the  blast  while  it  is     on  wind. 

mechanical   appli- 
ances have  at  many    A.  Entrance  for  blast-furnace  gas. 

1         J  ■      1  .     B,  B,  Combustion  chamber, 

works    displaced    c.  Chimney  valve. 
hand  labour  wholly,    D,  Cold  blast  main, 

and  indeed  that  any    E,  Hollow  bricks.  ' 

of    the    materials 
should  be  shovelled  by  hand  is  not  to  be  thought  of  in  deagning 

t  the  Carnegie  Company's  Duquesne  works 
an  example  of  modem  methods  of  haadlingj ' 
ITS  which  bring  the  ore  and  cdce  to  Duquesne 
very  long  rows  of  bins.  A,  B,  and  C  (fig.  12), 
eive  the  materials  (ore,  coke  and  limestone) 


The  arrangement 
(fig.  12)  may  serve  ( 
The  standard-gauge 
pass  over  one  of  tnrc 
of  which  A  and  B  r 
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I  the  string  of  moulds,  each  thus  containing  a  pig,  moves  slowly 
'^Fwa^d,  the  pigs  solidify  aod  cool,  the  more  quicldy  becaus 
1  transit  they  are  sprayed  with  water  or  even  submerged  ii 


Fic.  12. —  Diagram  of  the  Carnegie  Blast-Furna.ce  Plant  at  Duquesne,  Pa. 
A  and  B,  Bins  for  stock  for  immediate  use.  F,  Hoist-engine  house.  N,  N,  N,  Ladlee  carrying  the  molten 

C,  Receiving  bin  for  winter  stock  pile.      LL,  Travelling  crane  commanding  stock  pile.  cast    iron   to   the   works,    where 

D,  D,  Ore  bucket.  M,  Ore  bucket  receiving  ore  for  stock  pile.  it  is  converted  into  steel  by  the 

EE,  Hoist-tracL  M',  Bucket  removing;  ore  from  stock  pile.  open  hearih  process. 

water  in  the  tanlc  EE.     Arrived  at  the  farther  sheave  C,  the  now 
cool  pigs  are  dumped  into  a  railway  car. 

Besides  a  great  saving  of  labour,  only  pardy  offset  by  the  cost  of 
repairs,  these  machines  have  the  great  merit  of  making  the  manage- 
ment independent  of  a  very  troublesome  set  of  labourers,  the  hand 
pig-breakers,  who  were  not  only  absolutely  indispensable  for  every 
cast  and  every  day,  because  the  pig  iron  must  be  removed  promptly 
to  make  way  for  the  next  succeeding  cast  of  iron,  but  very  difhcult 


counter-weighted  false  cover  J  of  the  furnace,  ao  that  the  i 
of  the  bucket  slide  down  into  the  space  between  this  fal) 
and  the  true  charging  bell,  K.  The  special  cable  T  is  now  tightened 
again,  and  lifts  the  bottom  of  the  bucket  so  as  both  to  close  it  and 
to  close  the  space  between  J  and  K,  by  allowing  J  to  rise  back  to 
its  initial  place.  The  bucket  then  descends  along  the  hoist-track 
to  make  way  for  the  next  succeeding  one,  and  K  is  lowered,  dropping 
the  charge  into  the  furnace.  Thus  some  Ifoo  tons  of  materials 
are  charged  daily  into  each  of  these  furnaces  without  being  shovelled 


.y  for  the  next  ! 


Fig.  13. — Diagram  of  Pig-Caating  Machine. 
A,       Ladle  bringing  the  cast  iron  from  the  blast-furnace.  EE,  Tank  in  which  the  moulds  are  submerged. 

BB,     The  moulds.  F,      Car  into  which  the  cooled  pigs  are  dropped. 

C,  D,  Sheaves  carrying  the  endless  chain  of  moulds.  G,      Distributing  funnel. 


.t  is  carried  to  the  furn 


i  the 


row  A  of  bins, 
plained. 

74.  Casting  the  Molten  Pig  Iron. — The  molten  pig  iron  at  many 
works  is  still  run  directly  from  the  furnace  into  sand  or  iron 
moulds  arranged  in  a  way  which  suggests  a  nursing  litter  of  pigs; 
hence  the  name  "  pig  iron."  These  pigs  are  then  usually  broken 
by  hand.  The  Uehling  casting  machine  (fig.  13)  has  displaced 
this  method  in  many  works.  It  consists  essentially  of  a  series 
of  thin-walled  moulds,  BB,  carried  by  endless  chains  past  the 
lip  of  a  great  ladle  A.  This  potirsinto  them  the  molten  cast  iron 
which  it  has  just  received  directly  from  the  blast-furuace.     As 


present  way  of  getting  the  iron  of  the  ore  into  the  form  of  wrought 
iron  and  steel  by  first  making  cast  iron  and  then  purifying  it, 
i.e.  by  hrst  putting  carbon  and  silicon  into  the  iron  and  then 
taking  them  out  again  at  great  expense,  at  first  sight  seems 
so  unreasonably  roundabout  that  many  "  direct  "  processes 
of  extracting  the  iron  without  thus  charging  it  with  carbon  and 
silicon  have  been  proposed,  and  some  of  them  have  at  times  been 
important.     But  to-day  they  have  almost  ceased  to  eiist. 

That  the  blast-furnace  process  must  be  followed  by  a  purifying 
one,  that  carburization  must  at  once  be  undone  by  decarburizatiou, 
is  clearly  a  disadvantage,  but  it  is  one  which  is  far  out-weighed  by 
five  important  incidental  advantages,      (i)  The  strong  deoxidizing 
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action  inddental  to  this  caiburiziiig  removes  the  sulphur  eaaly  and 
cheaply,  a  thing  hardlv  to  be  expected  of  any  direct  process  ao  far 
as  we  can  see.  {a)  The  carburizing  incidentallj'  carburises  the 
brickwork  of  the  furnace,  aod  thus  protects  it  against  corrosion  by 
the  molten  slag.  (3}  It  protects  the  molten  iron  against  reoxidatioa, 
the  greatest  stumbling  block  in  the  way  of  the  direct  proceaees 
hitherto.  (4)  This  same  strong  deoxidizing  action  leads  to  the 
practically  complete  deoxidation  and  hence  extraction  of  the  iron. 
(5)  In  that  carburizing  lowers  the  melting  point  of  the  iron  greatly, 
it  lowers  somewhat  the  temperature  to  wnich  the  mineral  matter  of 
the  ore  has  to  be  raised  in  order  that  the  iron  may  be  separated 
from  it,  because  this  separation  requires  that  both  iron  and  slag 
shall  be  very  fluid.  Indeed,  few  if  any  of  the  direct  processes  have 
attempted  to  make  this  separation,  or  to  make  it  complete,  leaving 
it  for  some  subsequent  operation,  such  as  the  open  hearth  procesai 

In  addition,  the  blast-Tumace  uses  a  very  cheap  source  of  ener^, 
coke,  anthracite,  charcoal,  and  even  certain  kinds  of  raw  bituminous 
coal,  and  owing  first  to  the  intimacy  of  contact  between  this  fuel  and 
the  ore  on  which  it  works,  and  second  to  the  thoroughness  of  the 
transfer  of  heat  from  the  products  of  that  fuel's  combustion  in 
their  long  upward  journey  through  the  descending  charge,  even 
this  cheap  energy  is  used  most  effectively. 

Thus  we  have  reasons  enouch  why  the  blast-furnace  has  displaced 
all  competing  processes,  without  taking  into  account  its  further 
advantage  in  lending  itself  easily  to  working  on  an  enormous  scale 
and  with  trifling  consumption  of  labour,  still  further  lessened  by  the 
general  practice  of  transferring  the  molten  cast  iron  in  enormous 
ladles  into  the  vessels  in  which  its  conversion  into  steel  takes  place. 
Nevertheieja,  a  direct  process  may  yet  be  made  profitable  under 
conditions  which  specially  favour  it,  such  as  the  lack  of  any  fuel 
suitable  for  the  blast-furnace,  coupled  with  an  abundance  of  cheap 
fuel  suitable  for  a  direct  process  and  of  cheap  rich  ore  nearly  free 
from  sulphur. 

76.  The  chief  difficulty  in  the  way  of  modifying  the  blast- 
furnace process  itaelf  so  as  to  make  it  accomplish  what  the  direct 
processes  aim  at,  by  giving  its  product  less  carlxm  aod  silicon 
than  pig  iron  as  now  made  contains,  is  the  removal  of  the  sulphur. 
The  processes  for  converting  cast  iron  into  steel  can  now  remove 
phosphorus  easily,  but  the  removal  of  sulphur  in  them  is  so 
difficult  that  it  has  to  be  accomplished  for  the  most  part  in  the 
blast-furnace  itself.  As  desutphurijEing  seems  to  need  the  dbect 
and  energetic  action  of  carbon  on  the  molten  iron  itself,  and  as 
molten  iron  absorbs  carbon  most  greedily,  it  is  bard  to  see  how 
the  blast-furnace  is  to  desulphurize  without  carburizing  almost 
to  saturation,  i.e.  without  making  cast  iron. 

77.  Direct  Meial  and  the  Mixer. — Until  relatively  lately  the 
cast  iron  for  the  Bessemer  and  open-hearth  processes  was  nearly 
always  allowed  to  solidify  in  pigs,  which  were  next  broken  up 
by  hand  and  remelted  at  great  cost.  It  has  long  been  seen  that 
there  would  be  a  great  saving  if  thb  remelting  could  be  avoided 
and"  direct  metal,"i.e.  the  molten  cast  iron  direct  from  the  blast- 
furnace, could  be  treated  in  the  conversion  process.  The  obstacle 
is  that,  owing  to  unavoidable  ircegularities  in  the  blast-furnace 
process,  the  sUicon-  and  sulphur-content  of  the  cast  iron  vary 
to  a  degree  and  with  an  abruptness  which  are  inconvenient  for 
any  conversion  process  and  intolerable  for  the  Bessemer  proce^. 
For  the  add  variety  of  this  process,  which  does  not  remove 
sulphur,  this  most  harmful  element  must  be  held  below  a  limit 
which  is  always  low,  though  it  varies  somewhat  with  the  use  to 
which  the  steel  is  to  be  put.  Further,  the  point  at  which  the 
process  should  be  arrested  is  recognized  by  the  appearance  of 
the  flame  which  issues  from  the  converter's  mouth,  and  variations 
in  the  silicon-content  of  the  cast  iron  treated  alter  this  appearance, 
so  that  the  indications  of  the  flame  becomt  confusing,  and  control 
over  the  process  is  Lost.  Moreover,  the  quaUty  of  the  resultant 
steel  depends  upon  the  temperature  of  the  process,  and  this  in 
turn  depends  upon  the  proportion  of  siUcon,  the  combustion 
of  which  is  the  chief  source  of  the  heat  developed.  Hence  the 
importance  of  having  the  silicon-content  constant.  In  the  basic 
Bessemer  process,  also,  unforeseen  variations  in  the  silicon- 
content  are  harmful,  because  the  quantity  of  lime  added  should 
be  just  that  needed  to  neutralize  the  resultant  silica  and  the 
phosphoric  add  and  no  more.  Hence  the  importance  of  having 
the  silicon-content  tuiiform.  This  uniformity  is  now  given  by 
the  use  of  the  "  mixer  "  invented  by  Captain  W.  R.  Jones. 

This  "  mixer  "  is  a  great  reservoir  into  which  successive  lots 
of  molten  cast  iroafrom  all  the  blast-furnaces  available  are 
poured,  forming  a  great  molten  mass  of  from  aoo  to  750  tons. 


This  is  kept  molten  by  a  flame  playing  above  it,  aitd  successive 
lots  of  the  cast  iron  thus  mixed  are  drawn  off,  as  they  are  needed, 
for  conversion  into  steel  by  the  Bessemer  ot  open-hearth  process. 
An  excess  of  sihcon  or  sulphur  in  the  cast  iron  from  one  blast- 
furnace is  diluted  by  thus  mixing  this  iron  with  that  from  the 
other  furnaces.  Should  several  furnaces  simultaneously  make 
iron  too  rich  in  sihcon,  thb  may  be  diluted  by  pouring  into  the 
mixer  some  low-sihcon  iron  melted  for  this  purpose  in  a  cupola 
furnace.  This  device  not  only  makes  the  cast  iron  much  more 
uniform,  but  also  removes  much  of  its  sulphur  by  a  curious 
slow  reaction.  Many  metaJs  have  the  power  of  dissolving  their 
own  ozides  and  sulphides,  but  not  those  of  other  metab.  Hius 
iron,  at  least  highly  carburetted,  i.e.  cast  iron,  dissolves  its  own 
sulphide  freely,  but  not  that  of  either  calcium  or  manganese. 
Consequently,  when  we  deoxidise  caldum  in  the  iron  blast- 
furnace, it  greedily  absorbs  the  sulphur  which  has  been  ditBolved 
in  the  iron  as  iron  sulphide,  and  the  sulphide  of  caldum  thus 
formed  separates  from  the  iron.  In  like  ntauoer,  if  the  molten 
iron  in  the  mixer  contains  manganese,  this  metal  unites  with  the 
sulphur  present,  and  the  manganese  sulphide,  insoluble  in  the 
iron,  slowly  rises  to  the  surface,  and  as  it  reaches  the  air,  its 
sulphur  oxidizes  to  sulphurous  add,  which  escapes.  Further, 
an  important  part  of  the  sihcon  may  be  removed  in  the  mixer 
by  keeping  it  very  hot  and  covering  the  metal  with  a  rather 
basic  ^ag.  This  is  very  useful  if  the  iron  is  intended  for  either 
the  basic  Bessemer  or  the  basic  open-hearth  process,  for  both 
of  which  silicon  is  harmful. 

78.  Comersion  or  Purifying  Processes  for  converting  Cast  Iron 
info  Steel  or  Wrought  Iron. — As  the  essential  diSerence  between 
cast  iron  on  one  hand  and  wrought  iron  and  steel  on  the  other 
is  that  the  former  contains  necessarily  much  more  carbon, 
usually  more  sihcon,  and  often  more  phosphorus  that  are  suit- 
able or  indeed  permissible  in  the  latter  two,  the  chief  wort  of 
all  these  conversion  processes  is  to  remove  the  excess  of  these 
several  foreign  elements  by  oxidizing  them^.to  carbonic  oxide 
CO,  silica  SiO»,  and  phosphoric  acid  PiO»,  respectively.  Of 
these  the  first  escapes  immediately  as  a  gas,  and  the  others 
unite  with  iron  oxide,  lime,  orother strong  base  present  to  form 
a  molten  silicate  or  siJico- phosphate  called  "  cinder  "  or  "  slag," 
which  floats  on  the  molten  or  pasty  metal.  The  ultimate  source 
of  the  oxygen  may  be  the  air,  as  in  the  Bessemer  process,  or  rich 
iron  oxide  as  in  the  puddling  process,  or  both  as  in  the  open-hearth 
process;  but  in  any  case  iron  oxide  is  the  chief  immediate  source, 
as  is  to  be  expected,  because  the  oxygen  of  the  air  would  naturally 
unite  in  much  greater  proportion  with  some  of  the  great  quantity 
of  iron  offered  to  it  than  with  the  small  quantity  of  these  im- 
purities. The  iron  oxide  thus  formed  immediately  oxidizes 
these  foreign  dements,  so  that  the  iron  is  really  a  carrier  of  oxygen 
from  air  to  impurity.  The  typical  reactions  are  something  like 
the  following:  Fei04-|-4C-4CO-*-3Fe;  FeiO<-|-C  =  3FeO-J-CO; 
2P  +  bYt£i,^  12FeO  -f  3FeO,P,0,i  Si  -(- 2Fe,0«- 3FeO,SiOi  -J- 
3FeO.  Beside  this  their  chief  and  easy  work  of  oxidizing  carbon, 
silicon  and  phosphorus,  the  conversion  processes  have  the  harder 
task*  of  removing  sulphur,  chiefly  by  converting  it  into  calcium 
sulphide,  CaS,  or  manganous  sulphide,  MnS,  which  rise  to  the 
lop  of  the  molten  metal  and  there  enter  the  overlying  slag, 
from  which  the  sidphur  may  escape  by  oxidizing  to  the  gaseous 
compound,  sulphurous  add,  SOi. 

79.  In  the  puddling  process  molten  cast  iron  is  converted  into 
wrought  iron,  i.e.  low-carbon  slag-bearing  iron,  by  oxidizing  its 
carbon,  silicon  and  phosphorus,  by  means  of  iron  oxide  stirred 
into  it  as  it  lies  in  a  thin  shallow  layer  in  the  "  hearth  "  or  flat' 
basin  of  a  reverberatory  furnace  (fig.  14),  itself  lined  with  iron 
ore.  As  the  iron  oxide  is  stirred  into  the  molten  metal  laboriously 
by  the  workman  or  "puddler"  with  his  hook  or  "rabble," 
it  oxidizes  the  sihcon  to  silica  and  the  phosphorus  to  phosphoric 
add,  and  unites  with  both  these  products,  forming  with  them 
a  basic  iron  silicate  rich  in  phosphorus,  called  "  puddling " 
or  "  tap  cinder."  It  oxidizes  the  carbon  also,  which  escapes 
in  purple  jets  of  burning  carbonic  oxide.  As  the  melting  point  of 
the  metal  is  gradually  raised  by  the  progressive  decarburization, 
it  at  length  passes  above  the  temperature  of  the  furnace,  about 
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1400°  C,  with  the  consequence  that  the  metal,  now  below  its 
melting  point,  solidifies  in  pasty  grains,  or  "  comes  to  nature." 
These  grains  the  puddler  welds  together  by  means  of  his  rabble 


Fig.  14. — Puddling  Furnace. 
into  rough  80-lb  balls,  each  like  a  sponge  of  metallic  iron 
particles  with  its  pores  filled  with  the  still  molten  cinder.  These 
balls  are  neit  worked  into  merchantable  shape,  and  the  cinder 
is  simultaneously  expelled  in  large  part,  first  by  hammering 
them  one  at  a  time  under  a  steam  hanuner  (fig.  37)  or  by  squeez- 
ing them,  and  nert  by  rolling  them.  The  squeezing  is  usually 
done  in  the  way  shown  in  fig.  15- 

Here  BB  is  a  large  fised  iron  cylinder,  corrugated  within,  and  C 
an  excentric  cylinder,  also  corrugated,  which,  in  turning  to  the 
right,  by  the  friction  of  its  cor- 
rugated suiface  rotates  the  puddled 
bait  D  which  has  just  enteral  at  A, 
.  so  that,  tumii^  around  its  own 
aria,  it  travels  to  the  right  and  is 
gradually  changed  from  a  ball  into 
a  bloom,  a  rough  cylindrical  mass 
of  white  hot  iron,  still  dripping 
with  cinder.  This  bioom  is  im- 
mediately rolled  down  into  a  long 
flat  bar,  called  "  muclc  bar,"  and 
this  in  turn  is  cut  into  short  lengths 
which,  piled  one  on  another,  are 
reheated  and  ag^n  rolled  down, 
T^  ™         I  r,     1     r    sometimes    with    repeated    cutting. 

Fig.  is.— Planof  Burden  s  puw  and  re-rolling;  into  the 
Excentnc  Revo  yii^  Squeezer  gnal  shape  in  which  it  is  actually 
for  Puddled  Balls.  to  be  used.     But,  roll  and  re 

as  often  as  we  like,  much  cinder  remains  imbedded  in  the  iroi 
the  form  of  threads  and  rods  drawn  out  in  the  direction  of  roll 
and  ol  course  weakening  the  metal  in  the  transverse  diiection. 

80.  Machine  PwrfrfKng.— The  few  men  who  have,  and 
willing  to  eiercise,  the  great  strength  and  endurance  which  the 
puddler  needs  when  he  is  stirring  the  pasty  iron  and  balling  it 
up,  command  such  high  wages,  and  with  their  little  soo-tb 
charges  turn  out  their  iron  so  slowly,  that  many  ways  of  puddling 
by  machinery  have  been  tried.  None  has  succeeded  permanently, 
though  indeed  one  offered  by  J.  P.  Roe  is  not  without  promise. 
The  essential  difficulty  has  been  that  none  of  them  could  sub- 
divide the  rapidly  solidifying  charge  into  the  small  balls  which 
the  workman  dexterously  forms  by  hand,  and  that  if  the  charge 
is  not  thus  subdivided  but  drawn  as  a  single  ball,  the  cinder 
cannot  be  squeezed  out  of  it  thoroughly  enough. 

81.  Direct  Puddling. — In  common  practice  the  cast  Iron  as 
it  runs  from  the  blast-furnace  is  allowed  to  sohdify  and  cool 
completely  in  the  form  of  pigs,  which  are  then  graded  by  their 
fracture,  and  remelted  in  the  puddling  furnace  itself.  At 
Hourpes,  in  order  to  save  the  expense  of  this  remelting,  the 
molten  cast  iron  as  it  conies  from  the  blast-furnace  is  poured 
dirertly  into  the  puddling  furnace,  in  large  charges  of  about 
2100  ft,  which  are  thus  about  four  times  as  large  as  those 
of  common  puddling  furnaces.  These  large  charges  are  puddled 
by  two  gangs  of  four  men  each,  and  a  great  saving  in  fuel  and 
labour  is  effected. 

Attractive  as  are  these  advances  in  puddling,  they  have  not  been 
widely  adopted,  for  two  chief  reasons:  First,  owners  of  puddling 
works  have  been  reluctant  to  spend  money  freely  In  plant  for  a 

Eroceas  of  which  the  future  is  so  uncertain,  and  this  unwillineness 
as  been  the  more  natural  because  these  very  men  arc  in  large 
part  the  more  conservative  fraction,  which  has  resisted  the  tempta- 
tion to  abandon  puddling  and  adopt  the  steel-making  processes. 
Second,  in  puddling  iron  which  is  to  be  used  as  a  raw  material  for 
makii^  very  fine  steel  by  the  crucible  process,  quality  is  the  thing 


of  first  importance.  Now  in  the  series  of  operations,  the  blast- 
furnace, puddling  and  crucible  processes,  through  which  the  iron 
passes  from  the  state  of  ore  td  that  of  crucible  tool  steel,  it  is  so 
difficult  to  detect  just  which  are  the  conditions  essential  to  excellence 
in  the  final  product  that,  once  a  given  procedure  has  been  found  to 
yield  excellent  steel,  every  one  of  its  details  is  adhered  to  bythe 
more  cautious  ironmasters,  often  with  surprising  conservatism. 
Buyers  of  certain  excellent  classes  of  Swedish  iron  have  been  said 
to  object  even  to  the  substitution  of  electricity  for  water-power  as 
a  means  of  driving  the  machinery  of  the  forge,  f  n  case  of  direct 
puddling  and  the  use  of  larger  charges  this  conservatism  has  some 
foundation,  because  the  eat^lished  custom  of  allowing  the  cast  iron 
to  solidify  gives  a  better  opportunity  of  examining  its  fracture, 
and  thus  of  rejecting  unsuitable  iron,  than  is  afforded  in  direct 

Euddling.  So,  too,  when  several  puddlers  are  jointly  respon^ble 
>r  the  thoroughness  of  their  work,  as  happens  in  puddUng  lai^ 
charges,  they  will  not  exercise  such  care  (nor  indeed  will  a  riven 
degree  of  care  be  so  effective)  as  when  responsilulity  for  each  charge 

83.  The  removal  of  phosphorus,  a  very  important  duty  of  the 
puddling  process,  requires  that  the  cinder  shall  be  "  basic," 
i.e.  that  it  shall  have  a  great  excess  of  the  strong  base,  ferrous 
oxide,  FeO,  for  the  phosphoric  acid  to  unite  with,  lest  it  be 
deoxidized  by  the  carbon  of  the  iron  as  fast  as  it  forms,  and  so 
return  to  the  iron,  following  the  general  rule  that  oxidized  bodies 
enter  the  slag  and  unoxidized  ones  the  metallic  iron.  But  this 
basicity  implies  that  for  each  part  of  the  silica  or  siUcic  acid 
which  inevitably  results  from  the  oxidation  of  the  silicon  of  the 
pig  iron,  the  cinder  sfiall  contain  some  three  parts  of  iron  oxide, 
itself  a  valuable  and  expensive  substance.  Hence,  in  order  to 
save  iron  oxide  the  pig  iron  used  should  be  nearly  free  from 
sihcon.  It  should  also  be  nearly  free  from  sulphur,  because  oE 
the  great  difficulty  of  removing  this  element  in  the  puddling 
process.  But  the  strong  deoxidizing  conditions  needed  in  the 
blast-furnace  to  remove  sulphur  tend  strongly  to  deoxidize 
silica  and  thus  to  make  the  pig  iron  rich  in  sihcon. 

83.  The  "  refinery  process  "  of  fitting  pig  iron  for  the  puddling 
process  by  removing  the  silicon  without  the  carbon,  is  sometimes 
used  because  of  this  difficulty  in  making  a  pig  iron  initially  low 
in  both  sulphur  and  silicon.  In  this  process  molten  pig  iron 
with  much  silicon  but  little  sulphur  has  its  siUcon  oxidized  to 
silica  and  thus  slagged  oS,  by  means  of  a  blast  of  air  playing  on 
the  iron  through  a  blanket  of  burning  coke  which  covers  it. 
The  coke  thus  at  once  supplies  by  its  combustion  the  heat 
needed  for  melting  the  iron  and  keeping  it  hot,  and  by  itself 
dissolving  in  the  molten  metal  returns  carbon  to  it  as  fast  as 
this  element  is  burnt  out  by  the  blast,  so  that  the  "  refined  " 
cast  iron  which  results,  though  still  rich  in  carbon  and  therefore 
easy  to  melt  in  the  puddling  process,  has  relatively  little  silicon. 

84.  In  the  Bessemer  or  "  pneumatic  "  process,  which  indeed 
might  be  called  the  "fuel-less"  process,  molten  pig  iron  is' 
converted  into  steel  by  having  its  carbon,  silicon  and  manganese, 
and  often  its  phosphorus  and  sulphur,  oxidized  and  thus  removed 
by  air  forced  through  it  in  so  many  fine  streams  and  hence  so 
rapidly  that  the  heat  generated  by  the  oxidation  of  these  im- 
purities suffices  in  and  by  itself,  unaided  by  burm'ng  any  other 
fuel,  not  only  to  keep  the  iron  molten,  but  even  to  raise  its 
temperature  from  a  point  initially  but  little  above  the  melting 
point  of  cast  iron,  say  1150°  to  1250°  C,  to  one  well  above  the 
meltingpoint  of  the  resultant  steel,  say  1500°  C.  The"  Bessemer 
converter"  or  "vessel"  (fig.  16)  in  which  this  wonderful 
process  is  carried  out  is  a  huge  retort,  lined  with  clay,  dolomite 
or  other  refractory  material,  hung  aloft  and  turned  on  trunnions, 
DD,  through  the  right-hand  one  of  which  the  blast  is  carried 
to  the  gooseneck  E,  which  in  turn  delivers  it  to  the  tuyeres  Q 
at  the  bottom. 

There  are  two  distinct  varieties  of  this  process,  the  original 
undephosphorizing  or  "  acid "  Bessemer  process,  so  called 
because  the  converter  is  Uned  with  acid  materials,  i.e.  those  rich 
in  silicic  acid,  such  as  quartz  and  clay,  and  because  the  slag  is 
consequently  add,  i.e.  siliceous;  and  the  dephosphorizing  or 
"  Thomas  "  or  "  basic  Bessemer  "  process,  so  called  because 
the  converter  Is  lined  with  basic  materials,  usually  calcined 
dolomite,  a  mixture  of  time  and  magnesia,  bound  together  with 
tar,  and  because  the  d^  is  made  very  basic  by  adding  much 
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lime  to  it.  In  the  basic  Bessemer  process  phosphorus  is  readily 
removed  by  oxidation,  because  the  product  of  its  oxidation, 
phosphoric  add,  PiOi,  in  the  presence  of  an  excess  of  base  forms 
stable  phosphates  of  lime  and  iron  which  pass  into  the  slag, 
making  it  valuable  as  an  artificial  manure.  But  this  dephos- 
phorization  by  oxidation  can  be  carried  out  only  in  the  case  slag 
is  basic.    If  it  is  add,  i.e.  if  it  holds  much  more  than  ao%  of 


A,  Trannion-riog.  O,  Tnyere-plab 

B,  Main  shell.  P,  Fabe  plate. 
I  C,    Upper  part  of  shelL  Q,  Tuyeres. 


Bestemer  Converter. 


'.,  Keys  holding    lid    of    tuyere- 


so  powerful  an  acid  as  silica,  then  the  phosphoric  add  has  so 
feeble  a,  hold  on  the  ba^  in  the  slag  that  it  is  immediately  re- 
deoxidized  by  the  carbon  of  the  metal,  or  even  by  the  iron  itself, 
PiOi+5Fe=«2P+5FeO,  and  the  resultant  deoxidized  phosphorus 
immediately  lecombines  with  the  iron.  Now  in  an  acid-lined 
coDverter  the  slag  is  necessarily  acid,  because  even  an  initially 
basic  slag  would  immediately  corrode  away  enough  of  the  acid 
lining  to  make  itself  acid.  Hence  phosphorus  caouot  be  removed 
in  an  acid-hned  converter.  Thoughall  this  is  elementary  to-day, 
not  only  was  it  uolcnowti,  indeed  unguessed,  at  the  time  of  the 
invention  of  the  Bessemer  process,  but  even  when,  nearly  a 
quarter  of  a  century  later,  a  young  English  metallurgical  chemist, 
Sidney  Gilchrist  Thomas  (1850-1885),  offered  to  the  Britirfi  Iron 
and  Steel  Institute  a  paper  describing  his  success  in  dephosphoriz- 
ing by  the  Bessemer  process 
with  a  basic-lined  converter 
and  a  basic  slag,  that  body 
rejected  it. 

85.  In  carrying  out  the  add 
Bessemer    process,    the    con- 
verter,   preheated    to    about 
1200°  C.  by  burning  coke  in  it, 
is    turned    into    the    position 
shown  in  fig.  17,  and  the  charge 
Fig.  17. — Bessemer  Converter,    of    molten    pig    iron,    which 
turned  down  in  position  to  receive    sometimes    weighs    as    much 
and  discharge  the  molten  metal.     ^  ^^  ^^^^  ^  ^^^^  ^^  -^ 

through  its  mouth.  The  converter  is  then  turned  upright 
into  the  position  shown  in  fig.  16,  so  that  the  blast,  which  has 
been  let  on  just  before  this,  entering  through  the  great  number 
of  tuyere  boles  in  the  bottom,  forces  its  way  up  through  the 
relatively  shallow  layer  of  iron,  throwing  it  up  within  the  con- 
verter as  a  boiling  foam,  and  oxidizing  the  foreign  elements  so 


rapidly  that  in  some  cases  their  removal  is  complete  after  5 
minutes.  The  oxygen  of  the  blast  having  been  thus  taken  up  by  the 
molten  metal,  its  nitrogen  issues  from  the  mouth  of  the  converter 
as  a  pale  spark-bearing  cone.  Under  normal  conditions  the  silicon 
oxidizes  first.  Later,  when  most  of  it  has  been  oxidized,  the 
carbon  begins  to  oxidize  to  carbonic  oxide,  which  in  turn  bums 
to  carbonic  add  as  it  meets  the  outer  air  on  escaping  from  the 
mouth  of  the  converter,  and  generates  a  true  flame  which  grows 
bright,  then  brilliant,  then  almost  blinding,  as  it  rushes  and  roars, 
then  "  drops,"  i.e.  shortens  and  suddenly  grows  quiet  when  the 
last  of  the  carbon  has  burnt  away,  and  no  Bame-foiming  substance 
remains.  Thus  may  a  20-ton  charge  of  cast  iron  be  converted 
into  steel  in  ten  minutes.'  It  is  by  the  appearance  of  the  flame 
that  the  operator  or  "  blower  "  knows  when  to  end  the  process, 
judging  by  its  brilliancy,  colour,  sound,  ^>arks,  smoke  and  other 
indications. 

86.  Recarburmng. — The  process  may  be  interrupted  as  soon 
as  the  carbon-content  has  fallen  to  that  which  the  final  product 
is  to  have,  or  it  may  be  continued  till  nearly  the  whole  of  the 
carbon  has  been  burned  out,  and  then  the  needed  carbon  may 
be  added  by  "  recarburizing."  The  former  Of  these  ways  is 
followed  by  the  very  skilful  and  intelligent  blowers  in  Sweden, 
who,  with  the  temperature  and  all  other  conditions  well  under 
control,  and  with  their  minds  set  on  the  quality  rather  than  on 
the  quantity  of  that  product,  can  thus  make  steel  of  any  desired 
carbon-content  from  o-io  to  1-25%.  But  even  with  all  their 
skill  and  care,  while  the  carbon-content  is  still  high  the  indications 
of  the  flame  are  not  so  decisive  as  to  justify  them  in  omitting  to 
test  the  steel  before  removing  it  from  the  converter,  as  a  check 
on  the  accuracy  of  their  blowing.  The  delay  which  this  test 
causes  is  so  unwelcome  that  in  all  other  countries  the  blower 
continues  the  blow  until  decarburization  b  nearly  complete, 
because  of  the  very  great  accuracy  with  which  he  can  then  read 
the  indications  of  the  flame,  an  accuracy  which  leaves  little  to 
be  desired.  Then,  without  waiting  to  test  the  product,  he 
"  recarburizes  "  it,  i.e.  adds  enough  carbon  to  give  it  the  content 
desired,  and  then  immediately  pours  the  steel  into  a  great  day- 
lined  casting  ladle  by  turning  the  converter  over,  and  through 
a  nozzle  in  the  bottom  of  this  ladle  pours  the  steel  into  its  ingot 
moulds.  In  making  very  low-carbon  steel  this  recarburizing 
proper  is  not  needed;  but  in  any  event  a  considerable  quantity 
of  manganese  must  be  added  unless  the  pig  iron  initially  contains 
much  of  that  metal,  in  order  to  remove  from  the  molten  steel 
the  oxygen  which  it  has  absorbed  from  thej  blast,  lest  this  make 
it  reddiort.  If  the  carbon-content  is  not  to  be  raised  materially, 
this  manganese  is  added  in  the  form  of  preheated  lumps  of 
"  ferro-manganese,"  which  contains  about  80%  of  manganese, 
S%  of  carbon  and  15%  of  iron,  with  a  little  silicon  and  other 
impurities.  If,  on  the  other  band,  the  carbon-content  is  to  be 
raised,  then  carbon  and  manganese  are  usually  added  together 
in  the  form  of  a  manganiferous  molten  pig  iron,  called  spiegel- 
eisen,  i.e.  "  mirror-iron,"  from  the  brilliancy  of  its  facets,  and 
usually  containing  somewhere  about  iz%  of  manganese  and 
4%  of  carbon,  though  the  proportion  between  these  two  elements 
has  to  he  adjusted  so  as  to  introduce  the  desired  quantity  of 
each  into  the  molten  steel.  Part  of  the  carbon  of  this  spiegel- 
eiscn  unites  with  the  oxygen  occluded  in  the  molten  iron  to 
form  carbonic  oxide,  and  again  a  bright  flame,  greenish  with 
manganese,  escapes  from  the  converter. 

87.  Darby's  Process. — Another  way  of  introdudng  the  carbon 
is  Darby's  process  of  throwing  large  paper  bags  filled  with 
anthradte,  coke  or  gas-carbon  into  the  casting  ladle  as  the 
molten  steel  is  pouring  into  it.  The  steel  dissolves  the  carbon 
of  this  fuel  even  more  quickly  than  water  would  dissolve  salt 
under  like  conditions. 

88.  Bessemer  and  Musket. — Bessemer  had  no  very  wide 
knowledge  of  metallurgy,  and  after  overcoming  many  stupendous 

'  The  length  of  the  blow  varies  vety  greatly,  in  general  increasing 
with  the  proportion  of  silicon  and  with  the  size  of  charge.  Thus 
the  small  Swedish  chargea  with  but  little  silicon  may  be  blown  in 
5  minutes,  but  for  a  20-ton  charge  the  time  is  more  likely  to  reach 
or  exceed  10  minutes,  and  sometimes  reaches  30  minutes  or  even 
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difficulties  he  was  greatly  embarrassed  by  the  brittleness  or 
"  redshortness  "  of  his  steel,  which  he  did  not  know  how  to 
cure.  But  two  remedies  were  quickly  offered,  one  by  the  skilful 
Swede,  GBranason,  who  useda  pig  iron  initially  rich  in  matiganese 
and  stopped  bis  blow  before  much  oxygen  had  been  taken  up; 
and  the  other  by  a  British  steel  maker,  Robert  Mushet,  who 
proposed  the  use  of  the  manganiferous  cast  iron  called  spiegeleisen, 
and  thereby  removed  the  only  remaining  serious  obstacle  to  the 
rapid  spread  of  the  process. 

From  this  many  have  claimed  for  Mushet  a  part  almost  or  even 
quite  equal  to  Bessemer's  in  the  development  ol  the  Bessemer  pro- 
cess, even  calling  it  the  "  Bessemer- Mushet  process."  But  this 
seema  most  unjust.  Mushet  had  no  auch  exclusive  knowledge  of  the 
effects  of  manganese  that  he  alone  could  have  helped  Bessemer; 
and  even  if  nobody  had  then  proposed  the  use  of  spiegeleisen,  the 
development  of  the  Swedish  Bessemer  practice  would  have  gone  on, 
and,  the  process  thus  established  and  its  value  and  great  economy 
thus  ^own  in  Sweden,  it  would  have  been  only  a  question  of  time 
how  soon  somebody  would  have  proposed  the  addition  of  manganese. 
Mushet's  aid  was  certainly  valuable,  but  not  more  than  Gfiransson's, 
who,  besides  thus  offering  a  preventive  of  redshortness,  further 
helped  the  process  on  by  raising  it*  temperature  by  the  aimple 
expedient  of  further  subdividing  the  blast,  thus  increasing  the 
surface  of  contact  between  blast  and  metal,  and  thus  in  turn  hasten- 
ing the  oxidation.  The  two  great  essential  discoveries  were  first 
that  the  rapid  passage  of  air  through  molten  cast  iron  raised  its 
temperature  above  the  melting  point  of  low-carbon  steel,  or  as  it 
was  then  called  "  malleable  iron,"  and  second  that  this  low-carbon 
steel,  which  Bessemer  was  the  iirst  to  make  in  important  quantities, 
was  in  fact  an  extraordinarily  valuable  substance  when  made  under 
proper  conditions. 

89.  Source  oj  Heat. — The  carbon  of  the  pig  iron,  burning  as  it 
does  only  to  carbom'c  oxide  within  the  converter,  does  not  by 
itself  generate  a  temperature  high  enough  for  the  needs  of  the 
process.  The  oxidation  of  manganese  is  capable  of  generating 
3  very  high  temperature,  but  it  has  the  very  serious  disadvantage 
of  causing  such  thick  clouds  of  smoky  oxide  of  manganese  as 
to  hide  the  flame  from  the  blower,  and  prevent  him  from 
recognizing  the  moment  when  the  blow  should  be  ended.  Thus 
it  comes  about  thai  the  temperature  is  regulated  primarily  by 
adjusting  the  quantity  of  silicon  in  the  pig  iron  treated,  ii% 
of  this  element  usually  sufficing.  If  any  individual  blow  proves 
to  be  loo  hoi,  it  may  be  codJed  by  throwing  cold  "  scrap  "  steel 
such  as  the  waste  ends  of  rails  and  other  pieces,  into  the  converter, 
or  by  injecting  with  the  blast  a  little  steam,  which  is  decomposed 
by  the  iron  by  the  endothermic  reaction  H,0+Fe=2H+FeO. 
If  the  temperature  is  not  high  enough,  it  is  raised  by  managing 
the  blast  in  such  a  way  as  to  oxidize  some  of  the  iron  itseu 
permanently,  and  thus  to  generate  much  heat. 

90.  The  basic  or  dephosphorizing  variety  of  the  Bessemer 
process,  called  in  Germany  the  "  Thomas  "  process,  differs  from 
the  acid  process  in  four  chief  points:  (i)  that  its  slag  is  made 
very  basic  and  hence  dephosphoiiziog  by  adding  much  lime  to 
it;  (2)  that  the  lining  is  basic,  because  an  add  lining  would 
quickly  be  destroyed  by  such  a  basic  slag;  (3)  that  the  process 
is  arrested  not  at  the  "  drop  of  the  flame  "  (§85)  but  at  a  pre- 
determined length  of  time  after  it;  and  (4)  that  phosphorus 
instead  of  silicon  is  the  chief  source  of  heat.  Let  us  consider 
these   in   turn. 

gr.  The  slag,  in  order  that  it  may  have  such  an  excess  of  base 
that  this  will  retain  the  phosphoric  acid  as  fast  as  it  is  formed 
by  the  oxidation  of  the  phosphorus  of  the  pig  iron,  and  prevent 
it  from  being  re-deoxidized  and  re-absorbed  by  the  iron,  should, 
according  to  von  Ehrenwerth's  rule  which  is  generally  followed, 
contain  enough  lime  to  form  approximately  a  tetra-calcic  silicate, 
4CaO,SiO:  with  the  silica  which  results  from  the  oxidation  of 
the  silicon  of  the  pig  iron  and  tri-calcic  phosphate,  3CaO,PiOi, 
with  the  phosphoric  acid  which  forms.  The  danger  of  this 
"  rephosphorization  "  is  greatest  at  the  end  of  the  blow,  when 
the  recarburizing  additions  are  made.  This  lime  is  charged  in 
the  form  of  common  quicklime,  CaO,  resulting  from  the  calcina- 
tion of  a  pure  limestone,  CaCOj,  which  should  be  as  free  as 
possible  from  silica.  The  usual  composition  of  this  slag  is  iron 
oxide,  10  to  16%;  lime,  40  to  50%;  magnesia,  5%;  silica, 
6  to  Q%;  phosphoric  acid,  16  to  30%.  ItG  phosphoric  acid 
makes  it  so  valuable  as  a  fertilizer  that  it  is  a  most  important 


by-product.  In  order  that  the  phosphoric  acid  may  be  tlie 
more  fully  liberated  by  the  humic  acid,  &c.,  of  the  earth,  a  little 
siUcious  sand  is  mixed  with  the  still  molten  slag  after  it  has  been 
poured  oS  from  the  molten  steel.  The  slag  is  used  in  agriculture 
with  no  further  preparation,  save  very  fine  grinding. 

1)2.  The  lining  of  the  converter  b  made  of  90%  of  the  mixture 
of  lime  and  magnesia  which  results  from  calcining  dolomite, 
(Ca,Mg)COi,  at  a  very  high  temperature,  and  10%  of  coal  tar 
freed  from  its  water  by  heating.  This  mixture  may  be  rammed  in 
place,  or  baked  blocks  of  it  may  be  laid  up  like  a  masonry  walL 
In  either  case  such  a  lining  is  expensive,  and  has  but  a  short  life, 
in  few  works  more  than  300  charges,  and  in  some  only  100, 
though  the  silicious  lining  of  the  add  converter  lasts  thousands 
of  charges.  Hence,  for  the  basic  process,  spare  converters  must 
be  provided,  so  that  there  may  always  be  some  of  them  re-lining, 
dther  while  standing  in  the  same  place  as  when  in  use,  or,  as 
in  Holley's  arrangement,  in  a  separate  repair  house,  to  which 
these  gi^ntic  vessels  are  removed  bodily. 

93.  Control  of  the  Basic  Bessemer  Process. — The  removal  of 
the  greater  part  of  the  phosphorus  takes  place  after  the  carbon 
has  been  oxidized  and  the  flame  has  consequently  "  dropped," 
probably  because  the  lime,  which  is  charged  in  solid  lumps, 
is  taken  up  by  the  slag  bo  slowly  that  not  imtil  late  in  the 
operation  does  the  slag  become  so  basic  as  to  be  retentive  of 
phosphoric  add.  Hence  in  making  steel  rich  in  carbon  it  is  not 
possible,  as.  in  the  add  Bessemer  process,  to  end  the  operarion 
as  soon  as  the  carbon  in  the  metal  bits  fallen  to  the  point  sought, 
but  it  is  necessary  to  remove  practically  all  of  the  carbon,  then 
the  phosphorus,  and  then  "  recarbuiize,"  i.e.  add  whatever 
carbon  the  steel  iS  to  contain.  Ttie  quantity  of  phosphorus  in 
the  pig  iron  is  usually  known  accurately,  and  the  dephosphornsa' 
tion  takes  place  so  regularly  that  the  quantity  of  air  which  it 
needs  can  be  foretold  dosely.  The  blower  therefore  stops  the 
process  when  he  has  blown  a  predetermined  quantity  of  air 
through,  counting  from  the  drop  of  the  flame;  but  as  a  check 
on  his  forecast  he  usually  tests  the  blown  metal  before  recar- 
burizing it. 

94-  Source  of  Beat. — Silicon  cannot  here  be  tised  ss  the  diicf 
source  of  heat  as  it  is  in  the  add  Bessemer  process,  because  most 
of  the  heat  which  its  oxidation  generates  is  consumed  in  heating 
the  great  quantities  of  lime  needed  for  neutralizing  the  resultant 
silica.  Fortunately  the  phosphorus,  turned  from  a  curse  into  a 
blessing,  develops  by  its  oxidation  the  needed  temperature, 
though  the  fact  that  this  requires  at  least  t-8o%  of  phosphorus 
limits  the  use  of  the  process,  because  there  are  few  ores  which 
can  be  made  to  yield  so  phosphoric  a  pig  iron.  Further  objec- 
tions to  the  presence  of  silicon  are  that  the  resultant  silica  (i) 
corrodes  the  lining  of  the  converter,  (z)  makes  the  slag  froth  so 
that  it  both  throws  much  of  the  charge  out  and  blocks  up  the 
nose  of  the  converter,  and  (3)  leads  to  rephosphorization.  These 
effects  are  so  serious  that  until  very  lately  it  was  thought  that 
the  silicon  could  not  safely  be  much  in  excess  of  i  %.  But 
Massenez  and  Richards,  following  the  plan  outlined  by  Pourcet 
in  1879,  have  found  that  even  3%  of  silicon  is  permissible  if, 
by  adding  iron  ore,  the  resultant  silica  is  made  into  a  fluid  slag, 
and  if  this  is  removed  in  the  early  cool  part  of  the  process,  when 
it  attacks  the  lining  of  the  converter  but  slightly.  Manganese 
to  the  extent  of  i'&o%  is  desired  as  a  means  of  preventing  the 
resultant  steel  from  being  redshort,  i.e.  brittle  at  a  red  or  forgii^ 
heat.  The  pig  iron  should  be  as  nearly  free  aft  possible  from 
sulphur,  because  the  removal  of  any  large  quanrity  of  this 
injurious  element  in  the  process  itseU  is  both  difficult  and 
expensive, 

95.  The  COT  cosh'nf'system  deserves  description  chiefly  because  it 
shows  how,  when  the  scale  of  operations  is  as  enormous  as  it  is  in 
the  Bessemer  process,  even  a  slight  simplification  and  a  sli^t  heat- 
saving  may  be  of  great  economic  importance. 

Whatever  be  the  form  into  which  the  steel  is  to  be  rolled,  it  must 
in  general  first  be  poured  from  the  Bessemer  converter  In  which  it 
is  made  into  a  large  clay-lined  ladle,  and  thence  cast  in  vertical 
pyramidal  ingots.  To  bring  tltem  to  a  temperature  suitable  for 
rolling,  these  ingots  must  be  set  in  heating  or  soaking  furnaces 
(5  125).  and  this  should  be  done  as  soon  as  possible  after  they  are 
both  to  lessen  the  loss  of  their  initial  heat,  and  tg  niakc^^y 
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for  the  next  gucceedine  lot  of  ingots,  a  matter  of  great  importance, 
because  the  charges  ol  steel  follow  each  other  at  such  very  brief 
intervals.  A  pair  of  working  converters  has  made  4958  chai^[es 
of  10  tons  each,  or  a  total  of  50,547  tons,  in  one  month,  or  at  an 
average  rate  of  a  charge  every  seven  minutes  and  twenty-four  seconds 
throughout  every  working  day.  It  is  this  extraordinary  rapidity 
that  makes  the  process  so  economical  and  determines  the  way  in 
which  its  details  must  be  carried  out.  Moreover,  bidcc  the  mould 
acts  as  a  covering  to  retard  Che  loss  of  heat,  it  should  not  be  removed 
from  the  ingot  until  juat  before  the  latter  is  to  be  placed  in  its 
soaking  furnace.  These  conditions  are  fulfilled  by  the  car  casting 
system  of  F.  W.  Wood,  of  Sparrows  Point,  Md.,  in  which  the  moulds, 
while  receiving  the  ateel,  stand  on  a  train  of  cars,  which  are  im- 
mediately run  to  the  side  of  the  soaking  furnace.  Here,  as  soon 
as  the  ingots  have  so  far  solidified  that  they  can  be  lifted  without 
breaking,  their  moulds  are  removed  and  set  on  an  adjoining  train 
of  cars,  and  the  ingots  are  chai^d  directly  into  the  soaking  furnace. 
The  mould-train  now  carries  its  empty  moulds  to  a  cooling  yard, 
and,  as  soon  as  they  are  coot  enough  to  be  used  again,  carries  them 
back  to  the  neighbourhood  of  the  converters  to  receive  a  new  lot 
of  steel.  In  this  system  there  is  for  each  ingot  and  each  mould 
only  one  handling  in  which  it  is  moveil  aa  a  separate  unit,  the  mould 
from  one  train  to  the  other,  the  ingot  from  its  train  into  the  furnace. 
In  the  other  movements,  all  the  moulds  and  ingots  of  a  ^ven  charge 
of  steel  are  grouped  as  a  train,  which  is  moved  aa  a  unit  by  a  loco- 
motive. The  dimculty  in  the  way  of  this  system  was  that,  in  pouring 
the  steel  from  ladle  to  mould,  more  or  less  of  it|occasionally  spatters, 
and  these  spatterings,  if  they  strike  the  rails  or  the  running 
gear  of  the  cars,  obatruct  and  foul  them,  preventing  the  movement 
of  the  train,  because  the  solidified  steel  is  extremely  tenacious.  But 
this  cannot  be  tolerated,  because  the  economy  of  theprocessrequires 
entreme  promptness  in  each  of  its  steps.  On  account  of  this  difficulty 
the  moulds  lomerly  stood,  not  00  cars,  but  directly  on  the  floor  of 
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which  they  and  the  moulds  radiated  while  in  the  converting  mill 
was  not  only  wasted,  but  made  this  mill,  open-doored  as  it  was, 
so  intoleraUy  hot,  that  the  cost  of  labour  there  was  materially  in- 
creased. Mr  Wood  met  this  difficulty  by  the  simple  device,  of  so 
sha[»ng  the  cars  that  they  completely  protect  both  thdr  own 
running  gear  and  the  track  from  all  possible  spattering,  a  device 
which;  simple  as  it  is.  has  materially  lessened  the  cost  of  the  steel 
and  greatly  increased  the  production.  How  great  the  increase  has 
been,  from  this  and  many  other  causes,  is  shown  in  Table  III. 


GrossTons  per  Week. 
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Thus  in  thirty-three  years  the  rate  of  production  per  pair  of  vessels 
increased  more  than  sixty-fold.  The  production  of  European 
Bessemer  works  is  very  much  less  than  that  of  American.  Indeed, 
the  whole  German  production  of  acid  Bessemer  steel  in  1899  was 
at  a  rate  but  tligbtiy  greater  than  that  here  given  for  one  pair  of 
American  converters;  and  three  pairs,  if  this  rate  were  continued, 
would  make  almost  exactly  as  much  steel  as  all  the  sixty-five  active 
British  Bessenier  converters,  acid  and  basic  together,  made  in  1899. 

06.  fiance  in  Site  of  Converters. — In  the  Bessemer  process,  and 
Indeed  in  most  high-temperature  processes,  to  operate  on  a  large 
scale  has.  in  addition  to  the  usual  economics  which  it  offers  in  other 
industries,  a  special  one.  arising  from  the  fact  that  from  a  large 
hot  furnace  or  hot  mass  in  genera!  a  very  much  smaller  proportion 
of  its  heat  difsipate»  through  radiation  and  like  causes  than  from  a 
smaller  body,  just  as  a.  thin  red-hot  wire  cools  in  the  air  much  faster 
than  a  thick  bar  equally  hot.  Hence  the  progressive  increase  which 
has  occurred  in  the  size  of  converters,  until  now  some  of  them  can 
treat  a  30-ton  charge,  is  not  surprising.  But,  on  the  other  hand, 
when  only  a  relatively  small  quantity  of  a  special  kind  of  steel  is 
needed,  very  much  smaller  charges,  in  some  cases  weighing  even  less 
than  half  a  ton,  have  been  treated  with  technical  success. 

97.  The  Benemtr  Process  for  making  Steel  Caslinis. — This  has 
been  particularly  true  in  the  manufacture  of  steel  castings,  i.e. 
objectsnsually  of  moreoriess  intricate  shape,  which  are  cast  initially 
in  the  form  in  which  they  arc  to  be  used,  instead  of  being  forged  or 
roiled  to  that  form  from  steel  cast  originally  in  ingots.  For  making 
castings,  especially  those  which  arc  so  thin  and  int 
order  that  the  molten  steel  may  remain  molten  long 


that, 
.   .       .   .  ...  ay  remain  molten  long  enough  to  run 

into  the  thin  parts  of  the  mould,  it  must  be  heated  initially  verj'  far 
above   its   melting-point,   the    Bessemer   process  has   a  very  great 


hearth  processes.  Indeed,  no  Hniit  has  yet  been  found  t 
temperature  which  can  be  reached,  if  matters  are  so  arranged  that 
not  only  the  carbon  and  silicon  of  the  pig  iron,  but  also  a  considerable 
part  of  the  metallic  iron  which  is  the  iron  itself,  are  oxidized  by  the 
blast;  or  if,  as  in  the  Walrand-L^nisel  modi6cation,  after  the 
combustion  of  the  initial  carbon  and  silicon  of  the  pie  iron  has  already 
raised  the  charge  to  a  very  hieh  temperature,  a  still  further  rise  of 
temperature  is  brought  about  by  adding  more  silicon  in  the  form  of 
ferro-silicon.  and  oxidizing  it  by  further  blowing.  But  in  the 
crucible  and  the  ojjen-hearth  processes  the  temperature  attainable 
is  limited  by  the  danger  of  melting  the  furnace  itself,  both  because 
some  essentia!  parts  ol  it,  which,  unfortunately,  are  of  a  destructible 
shape,  are  placed  most  unfavourably  in  that  they  are  surrounded 
by  the  heat  on  all  sides,  and  because  the  furnace  is  necessarily 
hotter  than  the  steel  made  within  it.  But  no  part  of  the  Bessemer 
converter  is  of  a  shape  ea^ly  affected  by  the  heat,  no  part  of  it  is 
exposed  to  the  heat  on  more  than  one  side,  and  the  converter  itself 
is  necessarily  cooler  than  the  metal  within  it,  because  the  heat  is 
generated  within  the  metal  itself  by  the  combustion  of  its  silicon  and 
other  calorific  elements.  In  it  the  steel  heats  the  convener,  whereas 
in  the  open-hearth  and  crucible  processes  the  furnace  heats  the  steel. 
gS.  The  open-bearth  process  consists  in  making  moltet)  steel 
out  of  pig  or  cast  iron  and  "  scrap,"  i.e.  waste  pieces  of  steel 
and  iron  melted  together  on  the  "open  hearth,"  i.e.  the  un- 
covered basin-like  bottom  of  a  reverberatory  furnace,  under 
conditions  of  which  fig.  iS  may  give  a  general  idea.     The  con- 


FiG.  18.— Open- Hearth  Process. 
■  Halt  Section  showingcondition  Half  Section  showing  condition 

of  charge  when  bouing  very  of  charge  when  boiling  violently 
gently.  during  oreing. 

version  of  cast  iron  into  steel,  of  course,  consists  in  lessening  its 
content  of  the  several  foreign  elements,  carbon,  silicon,  phos- 
phorus, &C.  The  open-hearth  process  does  this  by  two  distinct 
steps:  (i)  by  oxidizing  and  removing  these  elements  by  means 
of  the  flame  of  the  furnace,  usually  aided  by  the  oxygen  of 
light  charges  of  iron  ore,  and  {2)  by  diluting  them  with  scrap 
steel  or  its  equivalent.  ■  The  "  pig  and  ore  "  or  "  Siemens  " 
variety  of  the  process  works  chiefly  by  oxidation,  the  "  pig 
and  scrap  "  or  "  Siemens-Maitin  "  variety  chiefly  by  dilution, 
sometimes  iodeed  by  extreme  dilution,  as  when  10  parts  of 
cast  iron  are  diluted  with  go  parts  of  scrap.  Both  varieties 
may  be  carried  out  in  the  basic  and  dephosphorizing  way, 
I.e.  in  presence  of  a.  basic  slag  and  in  a  basic-  or  neutral-lined 
furnace;  or  in  the  acid  and  undephospborizing  way,  in  presence 
of  an  acid,  i.e.  stlicious  slag,  and  in  a  furnace  with  a  silicious 
lining. 

The  charge  may  be  melted  down  on  the  "  open  hearth  " 
itself,  or,  as  in  the  more  advanced  practice,  the  pig  iron  may 
be  brought  in  the  molten  state  from  the  blast  furnace  in  which 
it  is  made.  Then  the  furnaceman,  controlling  the  decarburiza- 
tion  and  purification  of  the  molten  charge  by  his  examination 
of  test  ingots  taken  from  time  to  time,  gradually  oxidizes  and 
so  removes  the  foreign  elements,  and  thus  brings  the  metal 
simultaneously  to  approximately  the  composition  needed 
and  to  a  temperature  far  enough  above  its  present  melting- 
point  to  permit  of  its  being  cast  into  ingots  or  other  castings. 
He  then  pours  or  taps  the  molten  charge  from  the  furnace  into 
a  large  clay-lined  casting  ladle,  giving  it  the  final  additions 
of  manganese,  usually  with  carbon  and  often  with  silicon, 
needed  to  give  it  exactly  the  desired  composition.  He  then 
casts  it  into  its  final  form  through  a  nozzle  in  the  bottom  of  the 
casting  ladle,  as  in  the  Bessemer  process. 

The  oxidation  of  the  foreign  elements  must  be  very  slow, 
lest  the  effervescence  due  to  the  escape  of  carbonic  oxide  from 
the  carbon  of  the  metal  throw  the  charge  out  pf-4^e  doors  and 
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ports  of  the  furaace,  which  itself  must  be  shallow  in  order 
to  hold  the  flame  down  close  to  the  charge.  It  is  in  large  part 
because  of  this  shallowness,  which  contrasts  so  strongly  with 
the  height  and  roominess  of  the  Bessemer  converter,  that 
the  process  lasts  hours  where  the  Bessemer  process  lasts  minutes, 
though  there  is  the  further  difference  tKat  in  the  open-hearth 
process  the  transfer  of  heat  from  flame  to  charge  through  the 
intervening  layer  of  slag  is  necessarily  slow,  whereas  in  the 
Bessemer  process  the  heat,  generated  as  it  is  in  and  by  the 
metallic  bath  itself,  raises  the  temperature  very  rapidly.  The 
slowness  of  this  rise  of  the  temperature  compels  us  to  make 
the  removal  of  the  carbon  slo'w  for  a  very  simple  reason.  That 
removal  progressively  raises  the  melting-point  of  the  metal, 
after  line  Ao  of  fig.  i,  i.e.  makes  the  charge  more  and  more 
infusible;  and  this  progressive  rise  of  the  melting-point  of  the 
charge  must  not  be  allowed  to  outrun  the  actual  rise  of  tempera- 
ture, or  in  other  words  the  charge  must  always  be  kept  molten, 
because  once  solidified  it  is  very  hard  to  remelt.  Thus  the  neces- 
sary slowness  of  the  heating  up  of  the  molten  charge  would 
compel  ua  to  make  the  removal  of  the  carbon  slow,  even  if  this 
slowness  were  not  already  forced  on  us  by  the  danger  of  having 
the  charge  froth  so  much  as  to  run  out  of  the  furnace. 

The  general  plan  of  the  open-hearth  process  was  certainly 
conceived  by  Josiah  Marshall  Heath  in  1845,  if  not  indeed 
by  Reaumur  in  ija,  but  for  lack  of  a  furnace  in  which  a  high 
enough  temperature  could  be  generated  it  could  not  be  carried 
out  until  the  development  of  the  Siemens  regenerative  gas 
furnace  about  i860.  It  was  in  large  part  through  the  efforts 
of  Le  Chatelier  that  tMs  process,  so  long  conceived,  was  at 
last,  in  1S64,  put  into  actual  use  by  the  brothers  Martin,  of 
Sireuil  in  France. 

99.  SUmens  Open-Hearth  Fumace. — These  furnaces  are  usually 
stationary,  but  in  that  shown  in  figs.  19  to  22  the  working  chamber 
or  fumace  body,  G  of  fig.  33,  rotates  about  its  own  axis,  roUine  on 
the  rollers  M  shown  in  fig.  21.  In  this  working  chamber,  a  long 
quasi -cylindrical  vessel  of  brickwork,  heated  by  burning  within  it 
pre-heated  gas  with  pre-heated  air,  the  charge  is  melted  and  brought 
to  the  de^red  composition  and  temperature.  The  working  chamber 
indeed  is  the  furnace  proper,  in  which  the  whole  of  the  open-hearth 
process  is  carried  out,  and  the  function  c^  all  the  rest  of  the  apparatus, 
apart  from  the  tilting  mechanism,  is  simply  to  pre-heat  the  air  and 
gas,  and  to  lead  them  to  the  furnace  proper  and  thence  to  the  chim- 
ney. How  this  is  done  may  be  understood  more  easily  if  figs.  19 
and  20  are  regarded  for  a  moment  as  forming  a  single  diagrammatic 
figure  instead  of  sections  in  different  planes.  The  unbroken  arrows 
show  the  direction  of  the  incoming  gas  and  air,  the  broken  ones  the 
direction  of  the  escaping  products  of  their  combustion.  The  air 
and  gas,  the  latter  coming  from  the  gas  producers  or  other  source, 
arrive  through  H  and  J  respectively,  and  their  path  thence  is  deter- 
mined by  the  position  of  the  reversing  valves  K  and  K'.  In  the 
position  shown  in  solid  lines,  these  valves  deflect  the  air  and  gas 
mto  the  left-hand  pair  of  "  reeenerators  "  or  spacious  heat -trans- 
ferring chambers.  In  these,  oricks  in  great  numbers  are  piled 
loosely,  in  such  a  way  that,  while  they  leave  ample  passage  for  the 
gas  and  air,  yet  they  offer  to  them  a  very  great  extent  of  surface, 
and  therefore  readily  tranrfer  to  them  tlie  heat  which  they  have  as 
readily  sucked  out  of  the  escat^ng  products  of  combustion  in  the 
last  preceding  phase.  The  gas  and  air  thus  separately  pre-heated 
to  about  1 100  C.  (joi2°  F.)  rise  thence  as  two  separate  streams 
through  the  uptakes  (fig.  22),  and  first  mix  at  the  moment  of  entering 
the  working  chamber  through  the  ports  L  and  L'  {fi?.  19).  As  they 
are  so  hot  at  starting,  their  combustion  of  course  yields  a  very  much 
higher  temperature  than  if  they  had  been  cold  before  burning,  and 
they  form  an  enormous  flame,  which  fills  the  great  working  chamber. 
The  products  of  combustion  are  sucked  by  the  pull  of  the  chimney 
through  the  farther  or  right-hand  end  of  this  chamber,  out  throueh 
the  exit  ports,  as  shown  by  the  dotted  arrows,  down  through  the 
right-hand  pair  of  regenerators,  heating  to  perhaps  1300°  C.  the 
upper  part  of  the  loosely-piled  masses  of  brickwork  within  them, 
and  thence  past  the  valves  K  and  K'  to  the  chimney-flue  O.  During 
this  phase  the  incoming  gas  and  air  have  been  withdrawing  heat 
from  the  left-hand  regenerators,  which  have  thus  been  cooling  down, 
while  the  escaping  products  of  combustion  have  been  depositing 
heat  in  the  rialit-hand  pair  of  regenerators,  which  have  thus  been 
heating  up.  After  some  thirty  minutes  this  condition  of  thin^  is 
reversal  by  turning  the  valves  K  and  K'  90°  into  the  positions 
shown  in  dotted  lines,  when  they  deflect  the  incoming  gas  and  air 
into  the  right-hand  regenerators,  so  that  they  may  absorb  in  passing 
the  heat  which  has  just  been  stored  there;  thence  they  pass  up 
through  the  right-hand  uptakes  and  ports  into  the  working  chamber, 
where  as  before  they  mix,  burn  and  heat  the  charge.  Thence  they 
are  sucked  out  by  the  chimney-draught  through  the  left-hand  ports. 


down  through  the  uptakes  and  regenerators,  here  again  meeting  and 
heating  the  loose  maea  of  "  regenerator  "  brickwork,  and  finally 
escape  by  the  chimney-flue  O.     After  another  thirty  minutes  the 

Fig.  19. — Section  on  EF  through  Fumace  and  Port  End*. , 


Fig.  30. — Plan  through  Regeneratms,  Flues  and  Reversing  Valves. 


Fig.  31. — Section  on  CD  through  Body  of  Furnace. 


Fig.  j 

Figs.  19  to  22.^DiagranunaticSectionsof  Tilting  SiemensFumace. 

G,    Furnace  body.  N,    Hydraulic  cylinder  for  tilting 

H,    Air  supply-  the  fumace. 

^035  supply.  O,    Flue  leading  to  chimney. 

,    Air  reversing  valve.  P,    Slag  pockets. 

K',  Gas  reversing  valve.  R,    Charging  boxes. 

L,     Air  port.  W,  Water-cooled  joints  between 

L',   Gas  port.  fumace  proper,  G,  and  ports 

M,  Rollers  on  which  the  fumace  L,  L', 
tilts. 

current  is  again  reversed  to  its  initial  direction,  and  so  on.  These 
regenerators  are  the  essence  of  the  Siemens  or  "  regenerative 
fumace";   they  are  heat-traps,   catching  and^-^oring 
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enonuouB  Burfoce  of  brickwork  the  heat  of  the.  Mcaping  pfoducti 
of  combuation.  and  in  the  follawing  phase  restoring  the  heat  to  the 
entering  air  and  gas.  At  any  given  moment  one  paif  of  regenerators 
is  storing  heat,  wiile  the  other  is  restoring  it. 

The  tiltinfc  working  cbomber  is  connected  with  the  stationary 
porta  Liana  L'  by  means  oC  the  looae  water-cooled  joint  W  in 
Caropbell's  syatem.  which  is  here  shown.  Ttie  {umace.  resting  on 
the  rollers  M,  Is  tilted  by  the  hydraulic  cylinder  N.  Ttie  ali^- 
pockets  P  (fig.  sa),  t>elow  the  uptakes,  are  provided  to  catch  the 
dust  cajried  out  of  the  furnace  proper  by  the  escaping  product*  of 
combuation,  lest  it  enter  and  choke  the  regenerators.  Wellman's 
tlltinf^  furnace  rolU  on  a  fixed  tack  instead  of  on  rollers.     By  hia 


1  time  from  .  .  „  ,      . 

furnace  door,  and  empties  the  metal  upon  the  hearth  of  the  furnace 
by  inverting  the  box,  which  it  then  replaces  ob  its  car. 

100.  The  proportion  of  pig  to  scrao  uaed  depends  chiedy  on  the 
relative  cost  of  these  two  materials,  but  sometimes  in  part  also  on 
the  carbon-content  which  the  resultant  steel  is  to  have.  Thus  part 
at  least  of  the  carbon  which  a  high-carlioa  steel  is  to  conlain  may 
be  supplied  by  the  pk  iron  from  whii:h  it  is  made.  The  length  of 
*i.~  _1 : ;: :,i,  ,1 , «:,.«  ^c  „;„  .,„«j      ti..,«  :..  *.u* 


enough  to  supply  the  carbon  inevitably  burnt  out  in  melting  the 
charge  and  heating  it  up  to  a  proper  casting  temperature;  and  here 
the  charge  lasts  only  about  6  hours.     In  some  British  and  Swedish 

"  niir  ^nA   nrt.  "   nnnrlr-o   It  nk'. 


"  pig  and  ore  "  practice  ({  98},  on  the  other  hand,  little  or  no  scrap 
b  used,  and  here  the  removal  of  the  large  quantity  of  carbon,  silicon 
and  phosphorus  probngs  the  process  to  17  hours.  The  common 
practice  in  the  United  States  is  to  use  about  equal  parts  of  pig  and 
scrap,  and  here  the  usual  length  of  a  chaise  is  about  ii}  hours. 
The  pig  and  ore  proceas  is  held  back,  first  by  the  large  quantity 
of  carbon,  and  usually  of  silicon  and  phosphorus,  to  be  removed, 
and  second  by  the  necessary  slowness  of  their  removal.  The  gangue 
of  the  ore  increases  the  quantity  of  slag,  which  separates  the  metal 
from  the  source  of  its  heat,  the  Aame,  and  thus  delays  the  rise  of 


_  mtremely  slow,  because  the  ore  must  be  fed  in  \'ciy  slowly  lest 
it  chill  the  metal  both  directly  and  because  the  reaction  by  which 
it  removes  the  carbon  of  the  metal,  FeiOi  +  C  =  2FeO+CO,  itself 
absorbs  heat.  Indeed,  this  local  cooling  aggravates  the  frothing. 
A  cold  lump  of  ore  chills  the  slag  immediately  around  it,  just  where 
its  oxygen,  reacting  ou  the  carbon  of  the  metal,  generates  carbonic 
oxide;  the  slag  becomes  cool,  viscous,  and  hence  easily  made  to 
froth,  just  where  the  froth-causing  gas  is  evolved. 

The  length  of  these  varieties  of  the  process  just  given  refers  to  the 
basic  procedure.  The  add  process  goes  on  much  faster,  because  in 
it  the  heat  insulating  layer  of  slag  is  much  thinner.  For  instance  it 
lasts  only  about  8  J  hours  when  equal  parts  of  pig  and  scrap  are  used, 
instead  of  the  IlJ  hours  of  the  basic  process.  Thus  the  actual  cost 
of  conversion  by  the  acid  process  is  materially  less  than  by  the 
basic,  but  this  difference  ii  more  than  outweighed  in  most  places 
by  the  greater  cost  of  pig  and  scrap  free  enough  from  phosphoius 
to  be  used  in  the  undephosphorizing  acid  process. 

loi.  Three  specif  varteties  of  the  open-hearth  process,  the 
Bertrand-Thiel,  the  Talbot  and  the  Monell,  deserve  notice.  Bertrand 
and  Thid  oxidize  the  carbon  of  molten  cast  iron  by  pouring  it  into 
a  bath  of  molten  iron  which  has  first  been  oxygenated,  i.e.  chan^ 
with  oxygen,  and  superheated,  in  an  open-hearth  furnace.  The 
two  metallic  masses  coalesce,  and  the  reaction  between  the  oxygen 
of  one  and  the  carbon  of  the  other  is  therefore  extremely  rapid 
because  it  occurs  throughout  their  depth,  whewas  in  common  pro- 
cedure oxidation  occurs  only  at  the  upper  surface  of  the  bath  of 
cast  iron  at  its  contact  vnta  the  overlying  slag.  Moreover,  dnce 
local  cooling,  with  its  consequent  viscosity  ana  tendency  to  froth, 
are  avoided,  the  frothing  is  not  excessive  in  spite  of  the  rapidity  of 
the  reaction.  The  oxygenated  metal  is  prepared  by  melting  cast 
iron  diluted  with  as  much  scrap  steel  as  is  available,  and  oxidising 
it  with  the  flame  and  with  iron  ore  as  it  lie«  in  a  thin  molten  layer 
on  the  hearth  of  a  large  open-hearth  furnace;  the  thinness  of  the 
layer  hastens  the  oxidation,  and  the  lai^e  size  of  the  furnace  permits 
considerable  frothing.    But  the  oxygenated  metal  might  be  prepared 


To  enlai^e  the  scale  of  operations  makes  stnjngly  for  economy 
in  the  open-hearth  process  as  in  other  high  temperature  ones.  Yet 
the  use  of  an  open-hearth  furnace  of  very  great  capacity,  say  of 
300  tons  per  charge,  has  the  disadvantage  that  such  very  large  lots 
of  steel,  delivered  at  relatively  long  intervals,  are  lesa  readily  managed 
in  the  subsequent  operations  of  soaking  and  rolling  down  to  the 
final  shape,  than  smaller  lots  delivereaat  shorter  intervals.  To 
meet  this  difficulty  Mr  B.  Talbot  carries  on  the  process  as  a  quav- 
CODtinuoua  instead  of  an  intermittent  one,  operating  on  io(>4:on  or 
300-ton  lots  of  cast  iron  in  such  a  way  as  to  draw  off  hi*  steel  ii 


30-ton  lots  at  relatively  short  intervals,  charging  a  fresh  a 


nlot 


of  catt  iron  to  replace  each  lot  of  steel  thus  drawa  ofi,  and  thus  keep- 
it^  the  furnace  full  of  metal  from  Monday  monuog  till  Saturday 
night.  Besides  minor  advantages,  this  plan  has  the  merit  of  avoiding 
an  ineffective  period  which  occurs  in  common  open-hearth  procedure 
just  after  the  charge  oi  cast  iron  has  been  melted  down.  At  this 
time  the  slag  is  tempoiarily  rich  in  iron  oxide  and  silica,  resulting 
from  the  oxidation  01  the  iron  and  of  its  silicon  as  the  cliarge  slowly 
melts  and  trickles  down.  Such  a  stag  not  only  corrodes  the  fumaco 
lining,  but  also  impedes  dephosphorization,  because  it  is  irretentive 
of  phcai^orus.  Further,  the  relatively  low  tem^rature  impedes 
decorburizBtion.    Cleariy,  no  such  period  can  exist  in  the  continuous 

At  a  relatively  low  temperature,  say  1300°  C,  the  phosphorus 
of  cast  iron  oxidizes  and  is  removed  much  faster  than  its  carbon, 
while  at  a  higher  temperature,  say  1500°  C,  carbon  oxidiKs  in  pre- 
ference to  phosphorus:.  It  is  well  to  remove  this  tatter  element 
early,  so  that  when  the  carbon  shall  have  fallen  to  the  proportion 
which  the  steel  is  to  contain,  the  steel  shall  already  be  free  from 
phosphorus,  and  so  ready  to  cast.  In  common  open-hearth  pro- 
cedure, although  the  temperature  is  low  early  in  the  process,  viz. 
at  the  end  of  the  melting  down,  dephosphorization  is  then  impeded 
by  the  temporary  acidity  of  the  slag,  as  just  explained.  At  the 
Carnegie  works  Mr  Monell  gets  the  two  dephosphorizing  conditions, 
low  temperature  and  basicity  of  slag,  early  in  tne  process,  by  pour- 
ing his  molten  but  relatively  cool  cast  iron  upon  a  layer  of  pre-heated 
lime  and  iron  oxide  on  the  bottom  of  the  open-heartn  furnace. 
The  lime  and  iron  oxide  melt,  and,  in  passing  up  through  the  over- 
lying metal,  the  iron  oxide  very  rapidly  oxidizes  its  phospboms  and 
thus  drags  it  into  the  slag  as  phosphoric  acid.  The  ebullition  from 
the  formation  of  carbonic  oxide  puSs  up  the  resultant  phosphoric 
slag  enough  to  make  most  of  it  run  out  of  the  furnace,  thus  both 
removing  the  phoiphoms  penaaneatly  from  dai^r  of  being  later 
deoxidized  and  returned  to  the  Bteel,  and  partly  freeing  the  teth  i^ 
metal  from  the  heat-insulating  blanket  of  slag.  Yet  frothing  is 
not  excessive,  because  the  sbg  is  not,  as  in  common  practice,  locally 
chilled  and  made  viscous  by  cold  lumps  of  ore. 

loa.  In  the  dupiex  process  the  conversion  of  the  cast  iron  into 
steel  is  begun  in  the  Bessemer  converter  and  finished  in  the  open* 
hearth  furnace.  In  the  most  promising  form  of  this  process  an  acid 
converter  and  a  basic  open-hearth  furnace  are  used.  In  the  former 
the  silicon  and  part  of  the  carbon  are  moved  rapidly,  in  the  latter 
the  rest  of  the  carbon  and  the  phosphorus  are  removed  slowly,  and 
the  metal  is  brought  accurately  to  the  proper  temperature  aitd 
composition.  The  advantage  of  this  combination  is  that,  by  simpli- 
fying the  conditions  with  which  the  composition  of  the  pig  iron  has 
to  comply,  it  makes  the  management  of  the  blast  furnace  easier, 
and  thus  lessens  the  danger  of  making  "  misfit  "  pig  iron,  i.e.  that 
which,  because  it  is  not  accurately  suited  to  the  process  for  which 
it  is  intended,  offers  us  the  dilemma  of  usiuE  it  in  that  process  at 
poor  advantage  or  of  putting  it  to  some  other  use,  a  step  which 
often  implies  serious  loss. 

For  the  add  Bessemer  process  the  sulphur-content  must  be  small 
and  the  nlicon-content  should  be  constant;  for  the  basic  open- 
hearth  process  the  content  of  both  silicon  and  sulphur  should  be 
small,  a  thing  difficult  to  bring  about,  because  in  the  blast  furnace 
most  of  the  conditions  which  make  for  sirall  sulphur-content  make 
also  for  large  silicon-content.  In  the  acid  Bessemer  process  ttie 
reason  why  the  sulphur-content  must  be  srcalt  is  that  the  process 
removes  no  sulphur;  and  the  reason  why  the  silicon-content  should 
be  constant  is  that,  because  silicon  is  here  the  chief  source  of  beat, 
variations  in  its  content  cause  corresponding  variations  in  the 
temperature,  a  most  harmful  thing  because  it  is  essential  to  the 
good  quality  of  the  steel  that  it  shall  be  finished  and  cast  at  the 

G roper  temperature.  It  is  true  that  the  use  of  the  "  irixer  "  (§  77) 
ssens  these  variations,  and  that  there  are  convenient  ways  of 
mitigating  their  effects.  Nevertheless,  their  harm  is  not  com- 
pletely done  away  with.  But  if  the  conversion  is  only  begun  in  the 
converter  and  finished  on  the  open-hearth,  then  there  is  no  need 
of  regulating  the  temperature  in  the  converter  closely,  and  variations 
in  the  silicon-content  of  the  pig  iron  thus  bectHne  almost,  bam  less 
in  this  respect.  In  the  basic  open-hearth  process,  on  the  other  hand, 
silicon  is  harmful  because  the  silica  which  results  from  its  oxidation 
not  only  corrodes  the  lining  of  the  furnace  but  interferes  with  the 
removal  of  the  f^osphorus,  an  essential  part  of  the  process.  The 
sulphur-content  should  be  small,  because  tne  removal  of  this  element 
is  both  slow  and  difficult.  But  if  the  silicon  of  the  pig  iron  is 
removed  by  a  preliminary  treatment  in  the  Bessemer  converter,  then 
its  presence  In  the  pig  iron  is  harmless  as  regards  the  open-hearth 

Cicess.  Hence  the  blast  furnace  process,  thus  freed  from  the 
mpering  need  of  contnJIing  accurately  the  nlicon-cantent.  can 
be  much  more  effectively  guided  so  as  to  prevent  the  sulphur  fram 
entering  the  pig  iron. 

Looking  at  the  duplex  process  in  another  way,  the  preliminary 
desilicidizing  in  the  Bessemer  converter  should  certainly  be  an 
advant^e;  out  whether  it  is  more  profitable  to  give  this  treatment 
in  the  converter  than  in  the  mixer  remains  to  be  seen. 

T03.  In  the  cemetilaium  process  bais  of  wrought  iron  about 
i  in.  thick  are  carbuiized  and  so  converted  into  high  carbon 
"blister  steel,"   by  heating  them  in  contact  with  charcoal  in 
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a  dosed  chamber  to  about  looo'  C.  (183J''  F.)  for  from  8  to  it 
days.  Low-carbon  steel  might  thas  be  converted  into  bigb- 
carbon  steel,  but  this  is  not  customary.  The  carbon  dissolves 
in  the  hot  but  distinctly  solid  7-iToa  (compare  fig.  1)  u  salt 
dissolves  in  water,  and  works  its  way  towards  the  centre  of  the 
bar  by  diffosioti.  When  the  mass  is  cooled,  the  carbon  changes 
over  into  the  condition  of  cementite  as  usual,  partly  inter- 
stratified  with  fenite  in  the  form  of  pearlite,  partly  in  the  form 
of  envelopes  enclosing  kemelE  of  this  pearlite  (see  Alloys, 
PI.  fig.  13).  Where  the  carbon,  in  thus  di£Fu^ng  inwards,  meets 
particles  of  the  slag,  a  ba^c  ferrous  silicate  which  is  always 
present  in  wrought  iron,  it  forms  carbonic  oxide,  FeO+C  = 
Fe+CO,  which  puffs  the  pliant  metal  up  and  forms  blisters. 
Hence  the  name  "  blister  steel."  It  was  formerly  sheared  to 
short  lengths  and  formed  into  piles,  which  were  then  rolled 
out,  perhaps  to  be  rcsheared  and  reroUed  into  bars,  known 
as  "  single  shear  "  01  "  double  shear  "  steel  according  to  the 
tinmber  of  shearings.  But  now  the  cbkS  use  for  blister  steel 
is  for  remelting  in  the  crucible  process,  yielding  a  product  which 
is  asserted  so  positively,  so  universally  and  by  such  com- 
petent  witnesses  to  be  not  only  better  but  very  much  better 
than  that  made  from  any  other  material,  that  we  must  brieve 
that  it  is  so,  though  no  dear  reason  can  yet  be  given  why  it 
should  be.  For  long  all  the  best  high-carbon  steel  was  made 
by  remeltlng  this  blister  steel  in  crucibles  {§  106),  but  in  the 
last  few  years  the  electric  processes  have  begun  to  make  this 
Steel  (8  ro8). 

104.  Case  Hardening. — The  many  steel  objects  which  need 
an  extremely  hard  outer  surface  but  a  softer  and  more  malleable 
interior  may  be  carburiMd  superficially  by  heating  them  in 
contact  with  charcoal  or  other  carbonaceous  matter,  for  instance 
for  between  5  and  48  hours  at  a  temperature  of  800°  to  goo"  C. 
This  is  known  as  ''  case  hardening."  After  this  caiburizing 
these  objects  are  usually  hardened  by  quenching  in  cold  water 
(see  i  a8). 

105.  Deep  CarburMng;  Harvey  and  Krupp  Processes. — 
Much  of  the  heavy  side  armour  of  war-vessels  (see  Armour- 
Plate)  is  made  of  nickel  steel  initially  containing  so  little  carbon 
that  it  cannot  be  hardened,  i.e.  that  it  remains  very  ductile 
even  after  sudden  cooling.  The  impact  face  of  these  plates 
is  given  the  intense  hardness  needed  by  t>eing  converted  into 
hi^-carbon  steel,  and  then  hardened  by  sudden  cooling.  The 
impact  face  is  thus  carburized  to  a  depth  of  about  i^  in.  by 
being  held  at  a  temperature  of  iioo"  for  about  a  week,  pressed 
strongly  against  a  bed  of  charcoal  (Harvey  process).  The  plate 
is  then  by  Krupp's  process  heated  so  that  its  impact  face  b 
above  whQe  its  rear  is  below  the  hardening  temperature,  and 
the  whole  is  then  cooled  suddenly  with  sprays  of  cold  water. 
Under  these  conditions  the  hardness,  which  is  very  extreme 
at  the  impact  face,  shades  off  toward  the  back,  till  at  about 
quarter  way  from  face  to  back  all  hardening  ceases,  and  the  rest  of 
the  plate  is  in  a  very  strong,  shock-resisting  state.  Thanks 
to  the  glass-hardness  of  this  face,  the  projectile  is  arrested 
so  abruptly  that  it  is  shattered,  and  its  energy  is  delivered 
piecemeal  by  its  fragments;  but  as  the  face  is  integrally  united 
with  the  unhardened,  ductile  and  slightly  yielding  interior  and 
back,  the  plate,  even  if  it  is  locally  bent  backwards  somewhat 
by  the  blow,  neither  cracks  nor  flakes. 

106.  The  crucible  process  consists  essentially  in  melting  one 
or  another  variety  of  iron  or  steel  in  small  80-tb.  charges  in 
dosed  crucibles,  and  then  casting  it  into  ingots  or  other  castings, 
though  in  addition  the  metal  while  melting  may  be  carburized. 
Its  chief,  indeed  almost  its  sole  use,  is  for  making  tool  steel, 
the  best  kinds  of  spring  steel  and  other  very  excellent  kinds 
of  high-carbon  and  alloy  steel.  After  the  charge  has  been  fully 
melted,  it  is  held  in  the  molten  state  from  30  to  60  minutes. 
This  enables  it  to  take  up  enough  silicon  from  the  walls  of  the 
crucible  to  prevent  the  evolution  of  gas  during  solidification, 
and  the  consequent  formation  of  blowholes  or  internal  gas 
bubbles.  In  Great  Britain  the  charge  usually  consists  of  blister 
steel,  and  is  therefore  high  in  carbon,  so  that  the  crudble 
process  has  very  little  to  do  except  to  mdt  the  charge.     In  the 


United  States  the  charge  usually  consists  chiefly  of  wrought 
iron,  and  in  melting  in  the  crudble  it  is  carburized  by  mixing 
with  it  either  charcoal  or  "  washed  metal,"  a  very  pure  cast 
iron  made  by  the  fiell-Krupp  process  (§  107). 

Compared  with  the  BeSBemer  process,  which  converts  a  charge 
of  even  as  much  as  20  tons  of  pig  iron  into  steel  in  a  few  minutes, 
and  the  open-hearth  process  wnicn  easily  treats  charges  of  75  tons, 
the  crucible  process  is,  of  course,  a  most  expensive  one,  with  its 
little  So-lb  chaiges,  melted  with  great  consumption  of  fuel  because 
the  heat  is  kept  away  from  the  metal  by  the  walls  of  the  crudble, 
themselves  excellent  heat  insulators.  But  it  survives  dmply  be- 
cause crucible  steel  is  very  much  better  than  either  Bessemer  or  open- 
hearth  steel.  This  in  turn  is  In  part  because  of  the  greater  care 
which  can  be  used  in  making  these  small  lots,  but  probably  in  diief 
part  because  the  crucible  process  excludes  the  atmospheric  nitrogen, 
which  injures  the  metal,  and  because  it  gives  a  good  opportunity  for 
the  suspended  slag  and  iron  oxide  to  rise  to  the  surface.  Till  Hunts- 
man developed  the  crucible  process  in  1740,  the  only  kinds  of  steel 
of  commercial  importance  were  blister  steel  made  by  carburizing 
wrought  iron  without  fusion,  and  others  which  like  it  were  greatly 
injured  by  the  presence  of  particles  of  slag.  Huntsman  showed  that 
the  mere  act  of  freeing  these  siag-bearin^  steels  from  their  slag  by 
melting  thera  in  closed  crucibles  greatly  improved  them.  It  is  true 
that  Reaumur  in  1733  described  his  method  of  making  molten  steel 
in  crucibles,  and  that  the  Hindus  have  for  centuries  done  this  on  a 
small  scale,  though  they  let  the  molten  steel  resolidify  ia  Uie  crucible. 
Nevertheless,  it  is  to  Huntsman  that  the  world  is  immediately 
indebted  for  the  crucible  process.  He  could  make  only  high-carbon 
steel,  because  he  could  not  develop  within  his  clo^d  crudblea  [he 
temperature  needed  for  melting  tow-carbon  steel.  The  crucible 
process  remained  the  only  one  bj;  which  slagless  steel  could  be 
made,  till  Bessemer,  by  his  astonishing  invention,  discovered  at 
once  low-carbon  steel  and  a  process  for  making  both  it  and  high- 
carbon  steel  extremdy  cheaply. 

107.  In  the  BeU-Kntpp  ot  "pig-washing"  process,  invented 
independently  by  the  famous  British  iron-master.  Sir  Lowthian 
Bell,  and  Krupp  of  Essen,  advantage  is  taken  of  the  fact  that, 
at  a  relatively  low  temperature,  probably  a  little  above  1200"  C, 
the  pho^horus  and  silicon  of  molten  cast  iron  are  quickly  oxidized 
and  removed  by  contact  with  molten  iron  oxide,  though  carbon 
is  thus  oxidized  but  slowly.  By  rapidly  stirring  molten  iron 
oxide  into  molten  pig  iron  in  a  furnace  shaped  like  a  saucer, 
slightly  inclined  and  turning  around  its  axis,  at  a  temperature 
but  httle  above  the  melting-point  of  the  metal  itsdf,  the 
phosphorus  and  silicon  are  removed  rapidly,  without  removing 
much  of  the  carbon,  and  by  this  means  an  extremely  pure  cast 
iron  is  made.  This  is  used  in  the  crucible  process  as  a  convenient 
source  of  the  carbon  needed  for  higb-carbon  steel. 

108.  Electric  sieel-making  processes,  or  more  accuratdy 
processes  in  which  electrically  heated  furnaces  are  used,  have 
developed  very  rapidly.  In  steel-making,  electric  fuinacea  are 
used  for  two  distinct  purposes,  first  for  making  sted  sufficiently 
better  than  Bessemer  and  open-hearth  steds  to  replace  these 
for  certain  important  purposes,  and  second  for  replacing  the 
very  expensive  crudble  process  for  making  the  very  best  sted. 
The  advantages  of  the  electric  furnaces  for  these  purposes  can 
best  be  understood  after  examining  the  furnaces  themselves 
and  the  way  in  which  they  are  used.  The  most  important  ones 
are  either  "  arc  "  furnaces,  i.e.  those  heated  by  dectric  arcs, 
or  "  induction  "  ones,  i.e.  those  in  which  the  metal  under  treat- 
ment is  heated  by  its  own  resist- 
ance to  a  current  of  electridty 
induced  in  it  from  without.  The 
Heroult  furnace,  the  best  known 
in  the  arc  dass,  and  the  Kjellin 
and  Roechling-Rodenhauser  fur- 
naces, the  beat  known  of  the 
induction  dass,  will  serve  as 
examples. 

The  Herouh  furnace  {fig.  3^)  is 
practically  a  large  closed  crucible, 
ABCA,  with  two  carbon  electrodes,   |, 
E  and  F,  "  in  series  "  with  the  bath.   Furnace. 
H,  of  molten  steel.    A  pair  of  electric 

arcs  play  between  these  electrodes  and  the  molten  eted,  pa^"8 
through  the  layer  of  slag,  G,  and  generating  much  heat.  The 
lining  of  the  crucible  may  be  of  either  maenesitc  (MgO)  or 
chromite  (FeOCrjOi).  The  whole  furnace,  electrodes  and  all, 
rotates  about  the  line  KL  for  the  purpose  of  pouring  out  the  mol«n 
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slag  and  parified  metal  throuKli  the  spout  J  at  the  ead  of  the 
process.  This  spout  and  the  cnargii^  doors  A,  A  are  kept  closed 
e\cept  when  in  actual  use  for  pouring  or  charging. 

The  Kjellin  fumao;  consists  essentially  ol   an   annular  trough, 
AA  (fig.  34),  which  contains  the  molten  chaige.     This  charge  is 
heatedj  like  the  filaments  of  a  commgn  household  dectric  lamp,  by 
the  reaistaui-e  which  it  ofFers  to  the  passa^  of  a  current  of  electricity 
induced  in  it  by  means  of 
the  core  C  and  the  frame 
EEE.      The   ends   of   this 
core  are  connected  above. 
below  and  at  the  right  of 
the   trough   A,    by   means 
of  that  frame,  30  that  the 
trough  and  this  core  and 
frame  stand  to  each  other 
in  a  position  like  that  of 
two     success  ve     links    of 
a      common      oval  -  linked 
chain.     A  current  of  great 
FlC.  24, — Kjellin  Induction  Electric     electromotive     force     (in- 
Sted  Meltt:^  Furnace.  tensity  or  voltage)  passed 

through  the  coil  D,  in- 
duces, by  means  of  the  core  and  frame,  a  current  of  enormous 
quantity  (volume  or  amperage),  but  very  small  electromotive  force, 
in  the  metal  in  the  trough.  Thus  the  apparatus  is  analogous  to  the 
common  transformers  used  for  induane  from  currents  of  great 
electromotive  force  and  small  quantity,  which  carry  energy  through 
long  distances,  currents  of  great  quantity  and  small  electromotive 
force  for  incandescent  lights  and  for  welding.  The  molten  metal 
in  the  Kjellin  trough  forms  the  "  secondary  "  ciitruit.  Like  the 
Heroult  furnace,  the  Kjellin  furnace  may  be  lined  with  either 
magnesite  or  chromite.  and  it  piay  be  tilted  for  the  purpose  of 
pouring  off  slag  and  metal. 

The  shape  which  the  molten  metat  under  treatment  has  in  the 
Kjellin  furnace,  a  thin  rin^  of  large  diameter,  is  evidently  bad, 
inconvenient  for  manipulation  and  with  excessive  heat-radiating 
surface.    In  the  Roechling-Rodenhauser  induction  furnace  (fig.  35), 


the  molten  metal  lie«  chiefly  in  a  ki^  comfnct  mass  A_.  heated  at 
three  places  on  its  periphery  by  the  current  induced  in  it  there  by 
means  of  the  three  coils  and  cores  CCC.  The  molten  metal  also 
extends  round  each  of  these  three  coils,  in  the  narrow  channels  B. 
It  is  in  the  metal  In  these  channels  and  in  that  part  of  the  main 
mass  of  metal  which  immediately  adjoins  the  coils  that  the  current 
is  induced  by  means  of  the  coila  and  cores,  as  in  the  Kjellin  furnace. 

When  the  Heroult  furnace  is  used  for  completing  the  purification 
of  molten  steel  begun  in  the  Bessemer  or  open-hearth  process,  and 
thi$  is  its  most  appropriate  use,  the  process  carried  out  in  it  may 
be  divided  into  two  stages,  first  dephosphorization,  and  second 
deoxidation  and  desulphuriiation. 

In  the  firBt  stage  the  phosphorus  is  removed  from  the  molten  steel 
bj'  oxidizing  it  to  phosphoric  acid,  PjOi,  by  means  of  iron  oxide 
contained  in  a  molten  slag  very  rich  in  lime,  and  hence  very  basic 
and  retentive  of  that  phosphoric  acid.  This  slag  is  formed  by 
melting  lime  and  iron  oxide,  with  a  little  silica  sand  if  need  be. 
Floating  on  top  (A  the  molten  metal,  it  rapidly  oxidizes  its  phos- 
phorus, and  the  resultant  phosphoric  acid  combines  with  the  lime 
m  the  overlying  slag  as  phosphate  of  lime.  When  the  removal  of 
the  phosphorus  is  sufficiently  complete,  this  slag  is  withdrawn  from 
the  furnace. 

Next  comes  the  deoxidizing  and  desulphurizing  stage,  ol  which 
the  first  step  is  to  throw  some  strongly  deoxidizing  substance,  such 


as  coke  or  ferro-sjlicon,  upon  the  moliea  metal,  in  ord^  to  remove 

thus  the  chief  part  of  the  oxygen  which  it  has  taken  up  during  the 
oxidation  of  the  phosphorus  in  the  preceding  stage.  Next  the 
metal  is  covered  with  a  very  basic  slag,  made  1^  melting  Ifme  with 
a  little  silica  and  fluor  spar.  Coke  now  chaived  into  this  stas:  first 
deoxidizes  any  iron  oxide  contained  in  either  alag  or  metal,  and  next 
deoxidizes  part  of  the  lime  of  the  slag  and  thus  forms  calcium, 
which,  uniting  with  the  sulphur  present  in  the  molten  metal,  forms 
calcium  sulphide,  CaO-l-FeS-|-C  =  CaS-(-Fe-fCO.  This  sulphide  is 
nearly  insoluble  in  the  metal,  but  is  readily  soluble  in  the  over- 
lying basic  slag,  into  which  it  therefore  passes.  The  thorou^ 
removal  of  the  sulphur  is  thus  brought  about  b^  the  deoxidation  of 
the  calcium.  It  is  by  forming  calcium  sulphide  that  sulphur  Js 
removed  in  the  manufacture  of  pig  iron  in  the  iron  blast  furnace, 
in  the  crucible  of  which,  as  in  the  electric  furnaces,  the  conditions 
are  strongly  deoxidizing  But  in  the  Bessemer  and  open-hearth 
processes  this  means  of  removing  sulphur  cannot  be  used,  because  in 
each  of  them  there  is  always  enough  oxygen  in  the  atmosphere  to 
re-oxidize  any  calcium  as  fast  as  it  is  deoxidized.  Here  sulphur 
may  indeed  be  removed  to  a  very  Important  degree  in  the  form  of 
man^nese  sulphide,  which  distnbutes  itself  tetween  metal  and 
slag  in  rough  accord  with  the  taws  of  equilibrium.  But  If  we  rely 
on  this  means  we  have  difficulty  in  reducing  the  sulphur  content 
of  the  metal  to  0-03%  and  very  great  difficulty  In  reducing  it  to 
O'Oa  %,  whereas  with  the  calcium  sulphide  of  the  electric  furnaces 
we  can  readily  reduce  it  to  less  than  o-oi  %. 

When  the  desulphurization  is  sufficiently  comiriete,  the  sulphur- 
bearing  slag  is  removed,  the  final  additions  needed  to  give  the  metal 
exactly  the  composition  aimed  at  are  made,  and  the  molten  steel  is 
tapped  out  of  the  furnace  into  its  moulds.  If  the  Initial  quantity 
of  phosphorus  or  sulphur  is  large,  or  if  the  removal  of  these  im- 
purities is  to  be  made  very  thorough,  the  dephosphorizing  or  the 
desulphuriziag  slagging  off  may  be  repeated.  WhUe  the  metal  lies 
tranquilly  on  the  bottom  of  the  furnace,  any  slag  mechanically 
suspended  in  it  has  a  chance  to  rise  to  the  surface  and  unite  with 
the  slae  layer  above. 

In  addition  to  this  work  of  purification,  the  furnace  may  be  used 
for  melting  down  the  initial  charge  of  cold  metal,  and  for  beginning 
the  purification — In  short  not  ordy  for  finishing  but  also  for  roughing. 
But  this  is  rarely  expedient,  because  electricity  is  so  expensive  that 
it  should  be  used  for  doing  only  those  things  which  cannot  be  accom- 
plished by  any  other  and  cheaper  means.  The  melting  can  be  done 
much  more  cheaply  In  a  cupola  or  open-hearth  furnace,  and  the  first 
part  of  the  purification  much  more  cheaply  in  a  Bessemer  converter 
or  open-hearth  furnace. 

The  normal  use  of  the  Kjellin  Induction  furnace  is  to  do  the  work 
usually  done  in  the  crucible  process,  i.e.  to  melt  down  very  pure 
iron  for  the  manufacture  of  the  best  kinds  of  steel,  such  as  fine  tool 
and  spring  steel,  and  to  bring  the  molten  metal  simultaneously  to 
the  exact  composition  and  temperature  at  which  it  should  be  cast 
into  its  moulds.  This  furnace  may  be  used  also  for  purifying  the 
molten  metal,  but  it  Is  not  so  well  suited  as  the  are  furnaces  for 
dephoBphoriztng.  The  reason  for  this  is  that  in  it  the  slag,  by  means 
of  which  all  the  purification  must  needs  be  done,  is  not  heated 
effectively;  that  hence  it  is  not  readily  made  thoroughly  liquid; 
that  hence  the  removal  of  the  phosphoric  slag  made  in  the  early 
dephosphorizing  stage  of  the  process  is  liable  to  be  incomplete; 
and  that  hence,  finally,  the  phosphorus  of  any  of  this  slag  which  is 
left  In  the  furnace  becomes  deoxidized  during  the  second  or  de~ 
oxidizing  stage,  and  is  thereby  returned  to  befoul  the  underlying 
steel.  The  reason  why  the  slag  is  not  heated  effectively  is  that  the 
heat  Is  developed  only  in  the  layer  of  metal  itself,  by  its  resistance 
to  the  induced  current,  and  hence  the  only  heat  which  the  slag 
receives  is  that  supplied  to  its  lower  surface  by  the  metal,  while  its 
upper  side  Is  constantly  radiating  heat  away  towards  the  relatively 
cool  roof  above. 

The  Roechling-Rodenhauser  furnace  is  unfitted,  by  the  vulner- 
ability^ of  its  interior  walls,  for  receiving  charges  of  cold  metal  t( 

^mer  steel 

way  rails. 

We  are  now  in  a.  position  to  understand  why  electricity 
should  be  used  as  a  source  of  heat  in  making  molten  steel. 
Electric  furnaces  are  at  an  advantage  over  others  as  regards 
the  removal  of  sulphur  and  of  iron  oxide  from  the  molten  steel, 
because  their  atmosphere  is  free  from  the  sulphur  always  present 
in  the  flame  of  coal-fired  furnaces,  and  almost  free  from  oxygen, 
because  this  element  is  quickly  absorbed  by  the  carbon  and 
silicon  of  the  steel,  and  in  the  case  of  arc  furnaces  by  the  carbon 
of  the  electrodes  themselves,  and  b  replaced  only  very  slowly 
by  leakage,  whereas  through  the  Bessemer  converter  and  the 
open-hearth  furnace  a  torrent  of  air  is  always  rushing.  As 
we  have  seen,  the  removal  of  sulphur  can  be  made  complete 
only  by  deoxidizing  calcium,  and  this  cannot  be  done  if  much 
oxygen  is  present.  Indeed,  the  freedom  of  the  atmospher 
of  the  electric  furnaces  from  oxygen  is  also  the*~ 


;'Ter)ifgii' 


826 


IRON  AND  STEEL 


why  the  molten  metal  can  be  freed  from  mechanically  suspended 
skg  more  perfectly  in  them  than  in  the  Bessemei  converter  or 
the  opan-hearth  futnace.  In  order  that  this  finely  divided  slag 
shall  rise  to  the  surface  and  there  coalesce  with  the  overlying 
layer,  the  metal  must  be  tranquil.  But  tranquillity  is  clearly 
imp  ssib'e  in  the  Bessemer  converter,  in  which  the  metal  can 
be  kept  hot  only  by  being  torn  into  a  spray  by  the  blast.  It  is 
practically  unattainable  in  the  open-bearth  furnace,  because 
here  the  osygen  of  the  furnace  atmosphere  indirectly  oxidizes 
the  carbon  of  the  metal  which  b  kept  boiling  by  the  escape  of 
the  resultant  carbonic  oxide.  In  short  the  electric  furnaces 
can  be  used  to  improve  the  molten  product  of  the  Bessemer 
converter  and  open-hcaith  furnace,  essentially  because  their 
atmosphere  is  free  from  sulphur  and  oxygen,  and  because  they 
can  therefore  remove  sulphur,  iron  oxide  and  mechanically 
stispended  slag,  more  thorou^y  than  is  possible  in  these  older 
furnaces.   They  make  a  better  though  a  dearer  steel. 

Further,  the  electric  furnaces,  e.g.  the  Kjellin,  can  be  used 
to  replace  the  crucible  melting  process  (§  io6),  chiefly  because 
their  work  is  cheaper  for  two  reasons.  First,  they  treat  a  larger 
charge,  a  ton  or  more,  whereas  the  charge  of  each  crucible  is 
only  about  So  pounds.  Second,  their  heat  is  applied  far  more 
economically,  directly  to  the  metal  itself,  whereas  in  the  crucible 
process  the  heat  is  applied  most  wastefuBy  to  the  outside  of  the 
non-conducting  walls  of  a  dosed  crucible  within  which  the  charge 
to  be  heated  lies.  Beyond  this  sulphur  and  phosphorus  can  be 
removed  in  the  electric  furnace,  whereas  in  the  crucible  process 
they  cannot.  In  short  electric  furnaces  replace  the  old  crucible 
furnace  primarily  because  they  work  more  cheaply,  though  in 
addition  they  may  be  made  to  yield  a  better  steel  than  it  can. 

Thus  we  see  that  the  purification  in  these  electric  furnaces  has 
nothing  to  do  with  electricity.  We  still  use  the  old  familiar  purifying 
agents,  iron  oxide,  lime  and  nascent  calcium.  The  electricity  is 
solely  a  source  of  heat,  free  from  the  faults  of  the  older  sources 
which  for  certain  purposes  it  now  replaces.  The  electric  furnaces 
are  likely  to  displace  the  crucible  furnaces  completely,  because 
they  work  both  more  cheaply  and  better.  They  are  not  likely 
to  displace  either  the  open-hearth  furnace  or  the  Bessemer  con- 
verter, because  their  normal  work  is  only  to  improve  the  product 
of  these  older  furnaces.  Here  their  use  is  likely  to  be  limited  by  its 
costliness,  because  tor  the  great  majority  of  purposes  the  superiority 
oF  the  electrically  purified  steel  is  not  worth  the  cost  of  the  electric 
purification. 

109,  Eiechic  Ore-smelling  Processes.— Thov,^  the  electric 
processes  which  have  been  proposed  lac  extracting  the  iron  from 
iron  ore,  with  the  purpose  of  displacing  the  iron  blast  furnace, 
have  not  become  important  enough  to  deserve  description  here, 
yet  it  should  be  passible  to  devise  one  which  would  be  useful, 
in  a  place  <if  there  is  one)  which  has  an  abundance  of  water 
power  and  iron  ore  and  a  local  demand  for  iron,  but  has  not 
coke,  charcoal  or  bituminous  coal  suitable  for  the  blast  furnace. 
But  this  ancient  furnace  does  its  fourfold  work  of  deoxidizing, 
melting,  reiowving  the  gangue  and  desulphurising,  so  very 
economically  that  it  is  not  likely  to  be  driven  out  in  other  places 
until  the  exhaustion  of  our  coal-fields  shall  have  gone  so  far  as  to 
increase  the  cost  of  coke  greatly, 

no.  Comparison  oj  Sted-making  Processes, — ^When  Bessemer 
discovered  that  by  simply  blo^ng  air  through  molten  cast  iron 
rapidly  he  could  make  low-carbon  steel,  which  is  essentially 
wrought  iron  greatly  improved  by  being  freed  from  its  essential 
defect,  its  necessarily  weakening  and  embrittling  slag,  the  very 
expensive  and  exhausting  puddling  process  seemed  doomed, 
unable  to  survive  the  time  when  men  should  have  familiarized 
themselves  with  the  use  of  Bessemer  steel,  and  should  have 
developed  the  evident  possibilities  of  cheapness  of  the  Bessemer 
process.  Nevertheless  the  use  of  wrought  iron  actually  continued 
to  increase.  The  first  of  the  United  States  decennial  censuses 
to  show  a  decrease  in  the  production  of  wrought  iron  was  that 
in  1890,  35  years  after  the  invention  of  the  Bessemer  process. 
It  is  still  in  great  demand  for  certain  normal  purposes  for  which 
either  great  ease  in  welding  or  resistance  to  corrosion  by  rusting 
is  of  great  importance;  for  purposes  requiring  special  forms  of 
extreme  ductility  which  are  not  so  confidently  expected  in  steel; 
for  miscellaneous  needs  of  many  users,  some  ignorant,  some 


very  conservative;  and  for  remelting  in  the  crudble  process. 
All  the  best  cutlery  and  toot  steel  is  made  either  by  the  crucible 
process  or  in  electric  furnaces,  and  indeed  all  for  which  any 
considerable  excellence  is  claimed  is  supposed  to  be  so  made, 
though  often  incorrectly.  But  the  great  mass  of  the  steel  of 
commerce  is  made  by  the  Bessemer  and  the  open-hearth  processes. 
Open-hearth  steel  is  generally  thought  to  be  better  than  Bessemer, 
and  the  add  variety  of  each  of  these  two  processes  is  thought 
to  yield  a  better  product  than  the  basic  variety.  This  may  not 
necessarily  be  true,  but  the  add  variety  lends  itself  more  readily 
to  excellence  than  the  basic  A  very  large  proportion  of  ores 
cannot  be  made  to  yield  cast  iron  dther  free  enough  from 
phosphorus  for  the  add  Bessemer  or  the  acid  open-hearth 
process,  neither  of  which  removes  that  most  injurious  element, 
or  rich  enough  in  phosphorus  for  the  basic  Bessemer  process, 
which  must  rely  on  that  element  as  its  source  of  heat.  But 
cast  iron  for  the  basic  open-hearth  process  can  be  made  from 
almost  any  ore,  because  its  requirements,  comparative  freedom 
from  silicon  and  sulphur,  depend  on  the  management  of  the 
blast-furnace  rather  than  on  the  composition  of  the  ore,  whereas 
the  phosphorus-content  of  the  cast  kon  depends  solely  on  that 
of  the  ore,  because  nearly  all  the  phosphorus  of  the  ore  necessarily 
passes  into  the  cast  iron.  Thus  the  basic  open-hearth  process 
is  the  only  one  which  can  make  sted  from  cast  iron  containing 
more  than  0-10  %  but  less  than  i-8o  %of  pho^horus. 

The  restriction  of  the  basic  Bessemer  process  to  pig  iron 
containing  at  least  i-8o%  of  phosphorus  has  prevented  it  from 
getting  a  foothold  in  the  United  States;  the  restriction  of  the 
add  Bessemer  process  to  pig  iron  very  low  in  phosphorus,  usually 
to  that  containing  less  than  o-io%  of  that  element,  has  almtrat 
driven  it  out  of  Germany,  has  of  late  retarded,  indeed  almost 
stopped,  the  growth  of  its  use  in  the  United  Stales,  and  has  even 
caused  it  to  be  displaced  at  the  great  Duquesne  works  of  the 
Carnegie  Steel  Company  by  the  omnivorous  basic  open-hearth 
process,  the  use  of  which  has  increased  very  rapidly.  Under 
most  conditions  the  add  Bessemer  process  is  the  che^>est  in 
cost  of  conversion,  the  basic  Bessemer  next,  and  the  add  open- 
hearth  next,  though  the  difference  between  tbem  is  not  great. 
But  the  crucible  process  is  very  much  more  expensive  than  any 
of  the  others.  ' 

Until  very  lately  the  Bessemer  process,  in  eidier  its  acid  or  its 
basic  form,  made  all  of  the  world's  rail  steel;  but  even  for  this  work 
betruD  to  be  disiriaced  by  the  b^sic  open-hearth  pro 
r    i-.L  .  i_,.  ;■: ■     ' :. I  r i,:„i,  ,.T„i_ 


partly  b 


process,  qnd 
partly  because  the  Increase  in  the  speed  of  trains  and  in  the  loads  on 
the  individual  engine-  and  car-wheels  has  made  a  demand  for  rails  of 
a  material  better  than  Bessemer  ^eel. 

III.  Iron  founding,  i.e.  the  manufacture  of  castings  of  cast 
iron,  consists  essentially  in  pouring  the  molten  cast  iron  into 
moulds,  and,  as  preparatory,  ^teps,  melting,  t^e  cast  iron  itself 
and  preparing  the  moulds.  These  are  usually  laade  of  sand 
containing  enough  clay  to  give  it  the  needed  coherence,  but  of 
late  promising  attempts  have  been  made  to  use  permanent  iron 
moulds.  In  a  very  few  places  the  m«lten  c»t  iron  as  it  issues 
from  the  blast  funiace  b  cast  directly  in  these  moulds,  but  in 
general  it  is  allowed  to  solidify  in  pigs,  and  then  rettielted  dther 
in  cupola  furnaces  01  in  air  furnaces.  The  cupola  furnace  (fig,  26) 
is  a  shaft  much  like  a  miniature  blast  furnace,  filled  from  top 
to  bottom  by  a  column  of  lumps  of  coke  and  of  iron.  The  bla^ 
of  air  forced  in  through  the  tuyeres  near  the  bottom  of  the 
furnace  bums  the  coke  there,  and  the  intense  heat  thus  caused 
melts  away  the  surroimding  iron,  so  that  this  column  of  coke  and 
iron  gradually  descends;  but  it  is  kept  at  its  full  height  by 
feeding  more  coke  and  iron  at  its  top,  until  all  the  iron  needed 
for  the  day's  work  has  thus  been  charged.  As  the  iron  melts 
it  runs  out  through  a  tap  hole  and  spout  at  the  bottom  of  the 
furnace,  to  be  poured  into  the  moulds  by  means  of  day-hned 
ladles.  The  air  furnace  is  a  reverberatory  furnace  like  that  used 
for  puddling  (fig.  14),  but  larger,  and  in  it  the  pigs  of  iron,  lying 
on  the  bottom  or  hearth,  are  melted  down  by  the  flame  from  the 
coal  which  bums  in  the  firebox.  The  iron  is  then  hdd  molten 
till  it  has  grown  hot  enough  for  casting  and  ^ill.  enough  of|its 
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carbon  has  been  burnt  away  to  leave  just  the  carbon-content 
desired,  and  it  is  then  tapped  out  and  poured  into  the  moulds. 

0(  the  two  the  cupola  ia  very  much  the  more  economical  o{  fuel, 
tbanlm  to  the  direct  transfer  ol  heat  {rom  the  burning  coke  to  the 
pig  iron  with  which 
itwincontact.  But 
this  contact  both 
causes  the  iron  to 
albsorb  sulphur 
from  the  coke  to 
its  gieat  harm,  and 
prevents  it  from 
naving    any    lat^ 

Krt   of   its   carbon 
rnt  away,  which 

would  improve  it 
very  greatly  by 
strenpnening  it. 
Thus  It  comes  about 
that  the  cupola, 
because  it  is  bo 
economical,  is  used 
for  all  but  the  rela- 
tively few  cases  in 
which  the  strength- 
enii^  of  the  iron  by 
the  removal  of  part 
of  its  carbon  and 
the  prevention  of 
the  absorption  of 
sulphur  are  so  im- 
portant as  to  com- 
pensate for  the 
greater  cost  of  the 
air-furnace  melt- 
ii^. 

1 1  a.    Cast    iron 
for  foundry    fur- 
pose,,     i.e.     for 
making  castmgs  of 
cast  iron.  Though, 
89  we  have  seen  in 
%  19,  steel  b  rarely 
given    a    carbon- 
^  content        greater 
^  than  1-50%  lest  its 
■  brittleness    should 
^.  be    excessive,    yet 
1'  *  cast  iron  with  be- 
'     tween  3  and4%of 
carbon,  the  usual 
Fig.  26. — Cupola  Furnace  for  Remeltiog       cast    iron    of    the 
P«'™"-  foundry,    is    very 

useful.  Because  of  the  ease  and  cheapness  with  which,  thanks  to 
its  fluidity  and  fusibility  (fig.  i),  it  can  be  melted  and  run  cvea  into 
narrow  and  intricate  moulds,  castings  made  of  it  are  veiy  often 
more  economical, ».«,  they  serve  a  given  purpose  more  cheaply,  in 
the  long  run,  than  either  rolled  or  cast  steel,  in  spite  of  their  need 
of  being  so  massive  that  the  brittleness  of  the  material  itself 
shall  be  endurable.  Indeed  this  high  carbon-content,  3  to  4%, 
in  practice  actually  leads  to  less  brittleness  than  can  readily  be 
had  with  somewhat  less  carbon,  because  with  it  much  of  the 
carbon  can  easily  be  thrown  into  the  relatively  harmless  state 
of  graphite,  whereas  if  the  carbon  amounts  to  less  than  3%  it 
can  be  brought  to  this  state  only  with  difficulty.  For  crushing 
certain  kinds  of  rock,  the  hardness  of  which  cast  iron  is  capable 
really  makes  it  more  valuable,  pound  for  pound,  than  steel. 

113.  Qualities  needed  in  Cast  Iron  Castings. — Different  kinds 
of  castings  need  very  different  sets  of  qualities,  and  the  com- 
position of  the  cast  iron  itself  must  vary  from  case  to  case  so  as 
to  give  each  the  qualities  needed.  The  iron  for  a  statuette  must 
first  of  all  be  very  Buid,  so  that  it  will  run  into  every  crevice  in 
its  mould,  and  it  must  expand  in  solidifying,  so  that  it  shall 
reproduce  accurately  every  detail  of  that  mould.  The  iron  for 
most  engineering  purposes  needs  chiefly  to  be  strong  and  not 
excessively  brittle.  That  for  the  thin-walled  water  mains  must 
combine  strength  with  the  fluidity  needed  to  enable  it  to  run 


freely  into  its  narrow  moulds;  that  for  most  machinery  must 
be  soft  enough  to  be  cut  easily  to  an  exact  shape;  that  for 
hydraulic  cylinders  must  combine  strength  with  density  lest  the 
water  leak  through;  and  that  for  car-wheels  must  be  intensely 
hard  in  its  wearing  parts,  but  in  its  other  parts  it  must  have  that 
shock- resisting  power  which  can  be  had  only  along  with  great 
softness.  Though  all  true  cast  iron  is  brittle,  in  the  sense  that 
it  is  not  usefully  malleable,  t-e.  that  it  cannot  be  hammered  from 
one  shape  into  another,  yet  its  degree  of  brittleness  differs  as 
that  of  soapstone  does  from  that  of  glass,  so  that  there  are  the 
intensely  hard  and  brittle  cast  irons,  and  the  less  brittle  ones, 
softer  and  unhurt  by  a  shock  which  would  shiver  the  former. 

Of  these  several  qualities  which  cast  iron  may  have,  fluidity 
is  given  by  keying  the  sulphur-content  low  and  phosphorus- 
content  high;  and  this  latter  element  must  be  kept  low  if 
shock  is  to  be  resisted;  but  strength,  hardness,  endurance  of 
shock,  density  and  expansion  in  solidifying  are  controlled 
essentially  by  the  distribution  of  the  carbon  between  the  states 
of  graphite  and  cementite,  and  this  in  turn  is  controlled  chiefly 
by  the  proportion  of  siHcon,  manganese  and  sulphur  present, 
and  in  many  cases  by  the  rate  of  cooling. 

114.  ConsUluiion  of  Cast  Iron. — Cast  iron  naturally  has  a  high 
carbon-content,  usually  between  3  and  4%,  because  whilemolten 
it  absorbs  carbon  greedily  from  the  coke  with  which  it  is  in  contact 
in  the  iron  blast  furnace  in  which  it  is  made,  and  in  the  cupola  furnace 
in  which  it  is  remelted  for  making  most  castings.  This  carbon  may 
all  be  present  as  graphite,  as  in  typical  grey  cast  iron ;  or  all  present 
as  cementite,  FeiC,  as  in  typical  white  cast  iron;  or,  as  is  far  more 
usual,  part  of  it  may  be  present  as  graphite  and  part  as  cementite. 
Now  how  does  it  come  about  that  the  distribution  of  the  carbon 
between  these  very  unlike  states  determines  the  strength,  hardness 
and  many  other  valuable  properties  of  the  metal  as  a  whole?  The 
answer  to  this  is  made  easy  by  a  careful  study  of  the  effect  of  this 
same  distribution  on  the  constitution  of  the  metal,  because  it  is 
through  controlling  this  constitution  that  the  condition  of  the  carbon 
controls  these  useful  properties.  To  fix  our  ideas  let  us  assume  that 
the  iron  contains  4%  of  carbon.     If  this  carbon  is  all  present  as 

f;raphite,  so  that  in  cooling  the  graphite-austenite  diagram  has  been 
ollowed  strictly  (5  26),  the  constitution  is  extremely  simple;  clearly 
the  mass  consists  first  of  a  metallic  matrix,  the  carbonless  iron  itself 
with  whatever  silicon,  manganese,  phosphorus  and  sulphur  happen 
to  be  present,  in  short  an  impure  ferrite,  encased  in  whicn  as  a  wholly 
distinct  foreign  body  is  the  graphite.  The  primary  gmphite  (J  36) 
generally  forms  a  coarse,  nearly  continuous  skeleton  of  curved  black 
[il(g  ■■  ■  -       __     ..  .     .-  .... 


plates,  like  those  shown  in  tig.  37; 


graphite  is  much 


Fig.  27. — Graphite  in  Grey  Cast  Iron. 

finer;  while  the  pro-eutcctoid  and  eutcctoid  graphite,  if  they  exist, 
arc  probably  in  very  fine  particles.  We  must  ^rasp  clearly  this 
conception  of  metallic  matrix  and  encased  graphite  skeleton  If  we 
are  to  uitderttand  this  subject. 

Now  this  matrix  itself  is  equivalent  to  a  very  low-carbon  steel, 
strictly  speaking  to  a  cadMnless  steel,  because  it  consists  of  i>ure 
ferrite,  which  is  just  what  such  a  steel  consists  of;  and  the  cast  iron 
as  a  whole  is  therefore  equivalent  to  a  matrix  of  very  low-carbon 
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Bteel  in  which  is  encased  a  skeleton  of  graphite  plates,  besides  some 
very  line  scattered  particles  of  graphite. 

Next  let  U9  imagine  that,  in  a  series  of  cast  icons  all  containing  4  % 
of  carbon,  the  graphite  of  the  initial  skeleton  changes  gradually 
into  cetnentite  and  thereby  becomes  part  of  the  matrix,  a  change 
which  of  course  has  two  aspects,  first,  a  gradual  thinning  of  the 
graphite  skeleton  and  a  decrease  of  its  continuity,  and  second,  a 
gradual  introduction  o£  cementite  into  the  originally  pure  ferrite 
matrix.  By  the  time  that  0-4%  of  gjaphite  has  thus  changed, 
and  inchai^ng  has  united  with  0'4Xi4''5-6%of{  the  iron  of  the 
original  femte  matrix,  it  will  have  changed  this  matrix  from  pure 
ferrite  into  a  mixture  of 


The  residual  graphite  skeleton  forms 


96-4 


But  this  matrix  is  itself  equivalent  to  a  steel  of  about 
carbon  (more  accurately  0'40Xioo-f-96-4=0'4i5%); 
because  it  is  of  just  sucn  a  mixture  of  ferrite  and  cer 
ratio  of  90-4:6  or  94%  and  6%,  that  such  a  rail  steel  consists.  The 
mass  as  a  whole,  then,  consists  of  96-4  parts  of  metalUc  matrix,  which 
itself  is  in  effect  a  0-415%  carbon  rail  steel,  weakened  and  embrittled 
by  having  its  continuity  broken  up  by  this  skeleton  of  graphite 
forming  3-6%  of  the  whole  mass  by  weight,  or  say  12%  by  volume. 
As,  in  succeeding  members  of  this  same  series  of  cast  irons,  more 
of  the  graphite  of^the  initial  skeleton  changes  into  cementite  and 
thereby  becomes  part  of  the  metallic  matrix,  so  the  graphite  skeleton 
becomes  progressively  thinner  and  more  discontinuous,  and  the 
matrix  richer  m  cementite  and  hence  in  carbon  and  hence  equivalent 
first  to  higher  and  higher  carbon  steel,  such  as  tool  steel  of  i  % 
carbon,  file  steel  of  1-50%,  wire-die  steel  of  2%  carbon  and  then 
to  white  cast  iron,  which  consists  essentially  of  much  cementite 
with  little  ferrite.  Eventually,  when  the  whole  of  the  graphite  of 
the  skeleton  has  changed  into  cementite,  the  mass  as  a  whole  becomes 
typical  or  ultra  white  cast  iron,  consistii^  of  nothii^  but  ferrite  and 
cementite,  distributed  as  follows  (see  fig.  2) ; — 


Eutectoid  ferrite 
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gressively  from  the  state  of  graphite  to  that  of  cementite  as  we  pass 
from  specimen  to  specimen,  may,  with  the  foregoing  picture  of  a 
skeleton-holdine  matrix  clearly  in  our  minds  be  traced  by  means  of 
fig,  28.  The  change  from  graphite  into  cementite  is  supposed  to 
take  place  as  we  pass  from  left  to  right.    BC  and  OH  give  the  pro- 


portion of  ferrite  and  cementite  respectively  in  the  matrix,  DEF, 
KS  and  TU  reproduced  from  lig.  3  give  the  consequent  properties 
of  the  matrix,  and  GAF,  RS  and  VU  give,  partly  from  conjecture, 
the  properties  of  the  cast  iron  as  a  whole.  Above  the  diagram  are 
given  the  names  of  the  different  classes  of  cast  iron  to  which  different 
stages  in  the  change  from  graphite  to  cementite  correspond,  and 
above  these  the  names  of  kinds  of  steel  or  cast  iron  to  which  at  the 
corresponding  stages  the  constitution  of  the  matrix  corresponds, 
while  below  flie  diagram  are  given  the  properties  of  the  cast  iron  as 
a  whole  corresponding  to  these  stages,  and  still  lower  the  purposes 
for  which  these  stages  fit  the  cast  iron,  first  because  of  its  strength 
and  shock-resisting  power,  and  second  because  of  its  hardness. 

I  ig.  Influence  of  the  Constitution  of  Cast  Iron  on  its  Properties. — 
How  should  the  hardness,  strength  and  ductility,  or  rather  shock- 
resisting  power,  of  the  cast  iron  be  affected  by  this  progressive 
change  from  graphite  into  cementite  ?  First,  the  hardness  (VU) 
should  increase  progressively  as  the  soft  ferrite  and  graphite  are 
replaced  by  the  glass-hard  cementite.  Second,  though  the  brittle- 
ness  should  be  lessened  somewhat  by  the  decrease  in  the  extent  to 
which  the  continuity  of  the  strong  matrix  is  broken  up  by  the 
graphite  skeleton,  yet  this  effect  is  outweighed  greatly  by  (hat  of 
the  rapid  substitution  in  the  matrix  of  the  brittle  cementite  for  the 
very  ductile  copper-like  ferrite,  so  that  the  brittleness  increases 
continuously  (RS),  from  that  of  the  very  grey  graphitic  cast  irons. 
which,  like  that  of  soapstone,  is  so  slight  that  the  metal  can  endure 
severe  shock  and  even  indentation  without  breaking,  to  that  of  the 

Eure  white  cast  iron  which  is  about  as  brittle  as  porcelain.  Here 
±  us  recognize  that  what  pves  this  transfer  of  carbon  from  graphite 
skeleton  to  metallic  matrix  such  very  great  influence  on  the  pro- 
perties of  the  metal  is  the  fact  that  the  transfer  of  each  i  % 
of  carbon  means  substituting  in  the  matrix  no  less  than  15%  of 
the  brittle,  glass-hard  cementite  for  the  soft,  very  ductile  ferrite. 
Third,  the  tensile  strength  of  steel  proper,  of  which  the  matrix 
consists,  as  we  have  already  seen  (fig.  3),  increases  with  the  carbon- 
content  till  this  reaches  about  1-25%,  and  then  in  turn  decreases 
(fig.  28,  DEF).  Hence,  as  with  the  progressive  transfer  of  the 
carbon  from  the  graphitic  to  the  cementite  state  in  our  iot^inary 
series  of  cast  irons,  the  combined  carbon  present  in  the  matrix 
increases,  so  does  the  tensile  strength  of  the  mass  as  a  w^hoie  for 
two  reasons;  first,  because  the  strength  of  the  matrix  itself  is  in- 
creasing (DE),  and  second,  because  the  discontinuity  is  decreasing 
with  the  decreasing  proportion  of  graphite.  With  further  transfer 
of  the  carbon  from  tne  graphitic  to  the  combined  state,  the  matrix 
itself  grows  weaker  (EFJ;  iiut  this  weakening  is  offset  in  a  measure 
by  the  continuing  decrease  of  discontinuity  due  to  the  decreasing 
proportion  of  graphite.  The  resultant  of  tliese  two  effects  has  not 
yet  been  well  established;  but  it  is  probable  that  the  strongest 
cast  iron  has  a  little  more  than  i  %  of  carbon  combined  as  cementite, 
so  that  its  matrix  is  nearly  equivalent  to  the  strongest  of  the  steels. 
As  r^ards  both  tensile  strength  and  ductility  not  only  the  quantity 
but  the  distribution  of  the  graphite  is  of  great  importance.  Thus  it 
is  extremely  probable  that  the  primary  graphite,  which  forms  large 
sheets,  is  much  more  weakening  and  embnttling  than  the  eutectic 
and  other  forms,  and  therefore  that,  if  either  strength  or  ductility 
is  sought,  the  metal  should  be  free  from  primary  graphite,  i.e. 
that  it  should  not  be  hyper-eutectic. 

The  presence  of  grapliite  has  two  further  and  very  natural 

effects.    First,  if  the  skeleton  which  it  forms  b  continuous,  then 

its  planes  of  junction  with  the  metallic  matrix  offer  a  path  of 

low  resistance  to  the  passage  of  liquids  or  gases,  or  in  short  they 

make  the  metal  so  porous  as  to  unfit  it  for  objects  like  the 

;    cylinders  of  hydraulic  prcEises,  which  ought  to  be  gas-tight 

J     and  water-tight.    For  such  purposes  the  graphite-content  should 

•    be  low.    Second,  the  very  genesis  of  so  bulky  a  substance  as  the 

i     primary  and  eutectic  graphite  while  the  metal  is  solidifying 

S     (fig-  5)  causes  a  sudden  and  permanent  expansion,  which  forces 

5    the  metal  into  even  the  finest  crevices  in  its  mould,  a  fact 

I    which  is  taken  advantage  of  in  making  ornamental  castings  and 

X     others  which  need  great  sharpness  of  detail,  by  making  them 

I    rich  in  graphite. 

■■         To  sum  this  up,  as  graphite  is  replaced  by  carbon  combined 

as  cementite,  the  hardness,  brittleness  and  densitv   increase. 

_    and   the  expansion   in  solidification  decreases,   in  both  cases 

—  continuously,  while  the  tensile  strength  increases  till  the  com- 

—  bined  carbon-content  rises  a  little  alxive  i  %,  and  then  in  turn 

—  decreases.  That  strength  is  good  and  brittleness  bad  goes  with- 
out saying;  but  here  a  word  is  needed  about  hardness.  The 
expense  ofcutting  castings  accurately  to  shape,  cutting  on  them 
screw  threads  and  what  not,  called  "  machining  "  in  trade 
parlance,  is  often  a  very  large  part  of  their  total  cost;  and  it 

:= iiii increases  rapidly  with  the  hardness  of  the  metal.    On  the  other 

imed  Microscopic  Constitution    hand,  the  extreme  hardness  of  nearly  graphiteless  cast  iron  is 

"     ■    '  •      .1-  -    -1:  -  -1--  -■        of  great  value  for  objects  of  which  the  chief  duty  is  to  resist 

abrasion,  such  as  parts  of  crushing  machinery.    Hence  objects 

which  need  much  machining  are  made  rich  in  graphite,  so  that 

they   may   be   cut   easily,   and   those   of   the   latter  class  rich  in 

cementite  so  that  they  may  not  wear  out. 

116,  Means  of  controlling  the  Constitution  of  Cast  Iron. — The 
distribution  of  tne  carbon  between  these  two  states,  bo  as  to  give 
the  cast  iron  the  properties  needed,  is  brought  about  chiefly  by 


Fic.  a8. — PhyMcal  Properties  and  oasumcu  itiiLiusui^jv.  -^unsiiiuiiuu   --•- — •  ,—  ;;-;--j,  o— •-----— 

of  Cast  Iron  containing  4%  of  carbon,  as  affected  by  the  distribution    of  great  value  for  objects  of  which  the  chief  duty 
of  that  carbon  between  the  combined  and  graphi  '         '  ~v.„„„„    ....k ..  „r v ,-i,.„_^,      h. 
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adjusting  the  silicon-content,  because  the  oresence  of  this  element 
favours  the  formation  of  graphite.  Beyond  this,  rapid  cooling  and 
the  presence  of  sulphur  both  oppose  the  formation  of  graphite,  and 
hence  in  cast  iron  rich  in  sulphur,  and  in  thin  and  therefore  rapidly 
coolii^  castings,  the  silicon-content  must  be  greater  than  in  thicK 
ones  and  in  those  freer  from  sulphur.  Thus  thick  machinery  cast- 
ings usually  contain  between  I '50  and  2-25%  of  silicon,  whereas 
thm  castings  and  ornamental  ones  which  must  reproduce  the  finest 
details  of  the  mould  accurately  may  have  as  much  as  3  or  even 
3-40%  of  it.  Castings  which,  like  hydraulic  press  cylinders  and 
steam  radiators,  must  be  dense  and  hence  must  have  but  little 
Kraphite  lest  their  contents  leak  through  their  walls,  should  not 
have  more  than  1-75%  of  sihcon  and  may  have  even  as  little  as 
I  %  if  impenetrability  is  so  important  that  softness  and  consequent 
ease  of  machining  must  be  sacrificed  to  it.  Cast  iron  railroad  car- 
wheels,  the  treaa  or  rim  of  which  must  be  intensely  hard  so  as  to 
endure  the  grinding  action  of  the  brakeshoe  while  their  central 
parts  must  have  good  shock-resisting  power,  are  given  such 
moderate  silicon-content,  preferably  between  0-50  and  o-So%,  as  in 
and  by  itself  leaves  the  tendencies  toward  graphite-forming  and 
toward  cementite- forming  nearly  in  balance,  so  that  they  are  easily 
controlled  by  the  rate  of  cooling.  The  "  tread  "  or  circumferential 
part  of  the  mould  itself  is  made  of  iron,  because  this,  by  conducting 
the  heat  away  from  the  casting  rapidly,  makes  it  cool  ijuickly, 
and  thus  causes  most  of  the  carbon  here  to  form  cementite,  and 
thus  in  turn  makes  the  tread  of  the  wheel  intensely  hard;  while 
those  parts  of  the  mould  which  come  in  contact  with  the  central 
parts  of  the  wheel  are  made  of  sand,  which  conducts  the  heat  away 
from  the  molten  metal  so  slowly  that  it  solidifies  slowly,  with  the 
result  that  most  of  its  carbon  forms  graphite,  and  here  the  metal 
is  soft  and  ^ock-resisting. 

117.  Influence  of  Sulphur. — Sulphur  has  the  specific  harmful 
effects  of  shifting  the  carbon  from  the  state  of  graphite  to  that  of 
cementite,  and  thus  of  makii^  the  metal  hard  and  brittle;  of 
making  it  thick  and  sluggish  when  molten,  so  that  it  docs  not  run 
freely  m  the  moulds;  and  of  making  it  red  short,  i.e.  brittle  at  a 
red  heat,  so  that  it  is  very  liable  to  be  torn  by  the  aeolotachic 
contraction  in  cooling  from  the  molten  state;  and  it  has  no  good 
effects  to  offset  these.  Hence  the  sulphur  present  is,  except  in 
certain  rare  cases,  simply  that  which  the  metallui^st  has  been 
unable  to  remove.  The  sulphur-content  should  not  exceed  0-12%, 
and  it  is  better  that  it  should  not  exceed  0'08%  in  castii^s  which 
have  to  be  soft  enough  to  be  machined,  nor  0-05%  in  thin  castings 
the  metal  for  which  must  be  very  fluid. 

118.  Influence  of  Manganese. — Manganese  in  many  cases,  but 
not  in  all,  opposes  the  formation  of  graphite  and  thus  hardens  the 
iron,  and  it  lessens  the  red  shortness  (S  40),  which  sulphur  causes, 
by  leading  to  the  formation  of  the  less  harmful  manganese  sulphide 
instead  of  the  more  fiarmful  iron  sulphide.  Hence  the  manganese- 
content  needed  increases  with  the  sulphur-content  which  has  to  be 
endured.  In  the  better  classes  of  castings  it  is  usually  between  0'40 
and  0-70%,  and  in  chilled  railroad  car-wheels  it  may  well  be  be^ 
■ween  0-15  and  1 

ask  of  making  u 
n  making  good  grey 
thb  element. 

119.  Influence  of  Fhospbttrus. — Phosphorus  has,  along  with  its 
great  ment  of  giving  fluidity,  the  grave  defect  of  causing  brittleness, 
especially  under  shock.  Fortunately  its  embrittling  effect  on  cast 
iron  is  very  much  less  than  on  steel,  so  that  the  upper  limit  or 
greatest  tolerable  proportion  of  phosphorus,  instead  of  tieing  o-io 
or  better  o-o8  %  as  in  the  case  of  rail  steel,  may  be  put  at  0'50% 
in  case  of  machinery  castings  even  it  thej-  are  exposed  to  moderate 
shocks;  at  i'6o%  for  gas  and  water  mains  in  spite  of  the  gravity 
of  the  disasters  which  extreme  brittlencss  here  might  cause;  and 
even  higher  for  castings  which  are  not  exposed  to  shock,  and 
ate  so  tWn  that  the  iron  of  which  they  are  made  must  needs  be  very 
fluid.  The  permissible  phosphorus-content  is  lessened  by  the 
presence  of  nther  much  sulphur  or  much  manganese,  and  by  rapid 
cooling,  as  for  instance  in  case  of  thin  castii^,  because  each  of  these 
three  things,  by  leading  to  the  formation  of  the  brittle  cementite, 
in  itself  creates  brittleness  which  aggravates  that  caused  by  phos- 
phorus. 

T30.  Defects  in  Steel  Ingots. — Steel  ingots  and  other  steel 
castings  are  subject  to  three  kinds  of  defects  so  serious  as  to 
deserve  notice  here.  They  are  known  as  "  piping,"  "  blowholes  " 
and  "  segregation." 

121.  Piping. — In  an  early  period  of  the  solidification  of  a  molten 
steel  ingot  cast  in  a  cold  iron  mould  we  may  distinguish  three 
parts;  fl)  the  outer  layers,  i.e.  the  outermost  of  the  now  solid 
metal;  (2)  the  inner  layers,  i.e.  the  remainder  of  the  solid  metal; 
and  (3)  the  molten  lake,  i.e.  the  part  which  still  is  molten.  At  this 
instant  the  outer  layers,  because  of  their  contact  with  the  cold 
mould,  are  cooling  much  faster  than  the  inner  ones,  and  hence  tend 
to  contract  faster.  But  this  excess  of  their  contraction  is  resisted 
by  the  almost  incompressible  inner  layers  so  that  the  outer  layers 
are  prevented  from  contracting  as  much  as  they  naturally  would  if 
unopposed,  and  tbey  are  thereoy.virtually  stretched.    Later  on  the 


cooling.of  the  inner  layers  becomes  more  rapid  than  that  of  the 
outer  ones,  and  on  this  account  their  contraction  tends  to  become 
freater  than  that  of  the  outci  ones.     Because  the  outer  and  inner 
layers    are    integrally    united,    this    excess    of 
contraction   of   the   inner   layers   makes   them 
draw  outward  towards  and  against  the  outer 
layers,  and  because  of  their  thus  drawing  out- 
ward the  molten  lake  within  no  longer  suffices 
to   fill   completely   the   central   space,   ao   that 
its   upper   surface   be^ns   Co    sink.      This  ebb 
continues,  and,  combined  with  the  progressive 
narrowing  of  the  molten  lake  as  more  and  more 
of  it  solidifies  and  joins  the  shore  layers,  gives 
rise  to  the  pipe,  a  cavity  like  an  inverted  pear, 
as  shown  at  C  in  fig._  29.     Because  this  pipe  is 
due  to  the  difference  in  the  rates  of  contraction 
of  interior  and  ejcterior,  it  may  be  lessened 
by   retarding   the    cooling   of    the    mass   as   a 
wliole,  and  it  may  be  prevented  from  stretch- 
ing down  deep  by  retarding   the  solidification 
of  the  upper  part  of  the  ingot,  as,  for  instance, 
by   preheating   the   top   of   the   mould,   or   by 
coverii^  the  ingot  with  a  mass  of  burning  fuel 
or  of  molten  slag.     This  keeps  the  upper  part 
of   the   mass   molten,   so  that   it   continues   to 
flow  down  and  feed  the  pipe  during  the  early 
part  of  its  formation  in  trie  lower  and  quicker- 
cooling  part  of  the  ingot.     In  making  castings 
of  steel  this  same  difficulty  arises;  and  much 
of   the   steel- founder's   skill   consists   either   in 
preventing  these  pipes,  or  in  so  placing  them 
that  they  shall  not  occur  in  the  finished  cast- 
ing,  or   at    least    not  in    a    harmful    position.        pio_    jg. — Dig.. 
In    making    armour-plates    from    steel    ingots,    gram  showing  how 
as    much   as   40%  of  the    metal    may    be   re-   a  Pipe  is  formed, 
jected  as  unsound  from  this  cause.     An  ingot    a.  Superficial 
should  always  stand  upright  while  solidifying,       '     blowholes. 
so   that   the  unsound   region  due  to  the   pipe    3    Deep-seated 
may   readily   be   cut   off,   leaving   the   rest   of  blowholes. 

the  mgot  solid.      If  the  ingot   lay  on  its  side    q    Pipe, 
while    solidify ii^,    the    pipe    would    occur    as       ' 
shown  in  fig.  30,  and  nearly  the  whole  of  the  ingot  would  be 
unsound. 

122.  Blowholes. — Iron,  like  water  and  many  other  substances, 
has  a  higher  srfvent  power  for  gases,  such  as  hydrogen  and  nitrogen, 
when  molten,  i.e.  liquid,  than  when  frozen,  i.e.  soUd.  Hence  in  the 
act  of  solidifying  it  expels  any  excete  of  gas  which  it  has  dissolved 
while  liquid,  and  this  gas  becomes  entar^led  in  the  freezing  mass, 
causing  gas  bubbles  otohvihoks,  as  at  A  and  B  in  fig.  29.  Because 
the  volume  of  the  pipe  represents  the  excess  of  the  contraction  of  the 
inner  walls  and  the  molten  lake  jointly  over  that  of  the  outer  walls, 
between  the  time  when  the  lake  begins  to  ebb  and  the  time  when 
even  the  axial  metal  is  too  firm  to  be  drawn  further  open  by  this 
contraction,  the  space  occupied  by  blowholes  must,  by  compensating 
for  part  of  this  excess,  lessen  the  size  of  the  pipe,  so  that  the  more 


ipletely  welded  later,  since  welding  implies  actual  c 
metal  with  metal;  it  thus  forms  a  permanent  flaw.  But  deep- 
seated  blowholes  like  those  at  B  are  relatively  harmless  in  low- 
carbon  easily  welding  steel,  because  the  subseiquent  operation  of 
forging  or  rolling  usually  obliterates  them  by  welding  their  side« 
firmly  together. 

Blowholes  may  be  lessened  or  even  wholly  prevented  by  adding 
to  the  molten  metal  shortly  before  it  solidifies  either  silicon  or 
aluminium,  or  both;  even  as  little  as  0'002  %  of  aluminium  is 
usually  sufficient.  These  additions  seem  to  act  in  part  by  deoxidizing 
the  minute  quantity  of  iron  oxide  and  carbonic  oxide  present,  : 


dissolved  when  molten.  But,  because  preventing  blowholes  in- 
creases the  volume  of  the  pipe,  it  is  often  better  to  allow  them  to 
form,  but  to  control  their  position,  so  that  they  shall  be  deep-seated. 
This  is  done  chiefly  by  casting  the  steel  at  a  relatively  low  tempera- 
ture, and  by  limiting  the  quantity  of  manganese  and  silicon  which 
!.  — ""ins.  Brinell  finds  that,  for  certain  normal  conditions,  if 
of  the  percentage  of  manganese  plus  S'2  times  that  of  the 
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silicon  equala  i-66,  there  will  be  no  blowholes;  if  this  aum  is  less, 
blowh(deB  will  occur,  and  will  be  injuriously  near  the  surface  unless 
this  sum  is  reduced  to  0-28.  He  thus  finds  that  this  sum  should  be 
either  as  great  as  i-66,  so  that  blowholes  shall  be  absent;  or  as  low 
aso-28.  BO  that  they  shall  be  harmlesdy  deep-seated.  These  numbers 
must  be  varied  ynth  the  variations  in  other  conditions,  such  as 
casting  temperature,  rapidity  of  solidification,  &c. 

123.  Seeregaiion. — The  solidification  of  an  ingot  of  steel  takes 
place  gradually  from  without  inwards,  and  each  layer  in  solidifying 
tends  to  expel  into  the  still  molten  interior  the  impurities  which  it 
contains,  especially  the  carbon,  phosphorus,  and  sulphur,  which  by 
thb  process  are  in  part  concentrated  or  segregated  in  tne  last-freezing 
part  of  the  ingot.  This  ia  in  general  around  the  lower  part  of  the 
pipe,  so  that  here  is  a  second  motive  for  rejecting  the  piped  part  of 
the  in^ot.    While  segregation  injures  the  metal  here,  often  fatally, 

by  giving  it  an  indeterminate  excess  of  phosph: — '  -■■'"'■■—   ■■ 

clearly  purifies  the  remainder  of  the  ingot,  ant 

ought,  under  certain  conditions,  to  be  promoted  rather  th; 

strained.    The  following  i 


OAaa. 

SilicDa. 

Minguae. 

Pbo.phom». 

Sulphiu. 

CompoMtionofthe 

initial  metal  per 

0'24 

097 

0-074 

Composition  of  the 

segregate     .     . 

1-37 

0.41 

0-753 

The  surprising  fact  that  the  degree  of  segregation  does 
greatly  either  with  the  slowness  of  solidification  or  with  the  size  of  the 
ingot,  at  least  between  the  limits  of  5  in.  sq.  and  16  in.  sq.,  has  been 
explained  by  the  theory  that  the  relative  quiet  due  to  the  gentleness 
of  the  convection  currents  in  a  slowly  cooling  mass  favours  the 
formation  of  far  outshooting  pine-tree  crystals,  and  that  the  tangled 
branches  of  these  crystals  mndlock  much  of  the  littoral  molten 
mother  metal,  and  thus  mechanically  impede  that  centreward 
diffusion  and  convection  of  the  impurities  which  is  the  essence  of 
segregation. 

124.  CasUngs  and  Forgings. — There  are  two  distinct  ways  of 
making  the  steel  objects  actually  used  in  the  arts,  such  as  rails, 
gear  wheels,  guns,  beams,  &c.,  out  of  the  molten  steel  made  by 
the  Bessemer,  open  hearth,  or  crudble  process,  or  in  an  electric 
furnace.  The  first  is  by  "  steel  founding,"  i.e.  casting  the  steel 
as  a  "  steel  casting  "  in  a  mould  which  has  the  exact  shape  of 
the  object  to  be  made,  e.g.  a  gear  wheel,  and  letting  it  solidify 
there.  The  second  is  by  casting  it  into  a  large  rough  block  called 
an  "  ingot,"  and  rolling  or  hammering  this  out  into  the  desired 
shape.  Though  the  former  certainly  seems  the  simpler  way, 
yet  its  technical  difficulties  are  so  great  that  it  is  in  fact  much 
the  more  expensive,  and  therefore  it  is  in  general  ivsed  only  io 
making  objects  of  a  shape  hard  to  give  by  forging  or  rolling. 
These  technical  difficulties  are  due  chiefly  to  the  very  high  melting 
point  of  the  metal,  nearly  1500°  C.  (2732°  F.),  and  to  the  conse- 
quent great  contraction  which  it  undergoes  in  cooling  through 
the  long  range  between  this  temperature  and  that  of  the  room. 
The  cooling  of  the  thinner,  the  outer,  and  in  general  the  more 
exposed  parts  of  the  casting  outruns  that  of  the  thicker  and  less 
exposed  parts,  with  the  consequence  that,  at  any  given  instant, 
the  different  parts  are  contracting  at  very  diSerent  rates,  «.«. 
aeolotachically;  and  this  aeolotachic  contraction  is  very  likely 
to  concentrate  severe  stress  on  the  slowest  cooling  parts  at  the 
time  when  they  are  passing  from  the  molten  to  the  solid  state, 
when  the  steel  is  mushy,  with  neither  the  fluidity  of  a  liquid 
nor  the  strength  and  ductility  of  a  solid,  and  thus  to  tear  it 
apart.  Aeolotachic  contraction  further  leads  to  the  "pipes" 
or  contraction  cavities  abeady  described  in  §  121,  and  the 
procedure  must  be  carefully  planned  first  so  as  to  reduce  these 
to  a  minimum,  and  second  so  as  to  induce  them  to  form  either 
in  those  parts  of  the  casting  which  are  going  to  be  cut  o&  and 
re-melted,  or  where  they  will  do  little  harm.  These  and  kindred 
difficuldes  make  each  new  shape  or  size  a  new  problem,  and 
in  particular  they  require  that  for  each  and  every  individual 
casting  a  new  sand  or  clay  mould  shall  be  made  with  care  by  a 
skilled  workman.  If  a  thousand  like  gears  are  to  be  cast,  a 
thousand  moulds  must  be  made  up,  at  least  to  an  important 
extent  by  hand,  for  even  machine  moulding  leaves  something 
for  careful  manipulation  by  the  moulder.  It  is  a  detail; 
tempted  to  say  a  retail,  manufacture. 


products  such  as  rails  and  plates.  The  steel  is  cast  in  lots, 
weighing  in  some  cases  as  much  as  75  tons,  in  enduring  cast 
iron  moulds  into  very  large  ingots,  which  with  their  initial  heat 
immediately  rolled  down  by  a  series  of  powerfiJ  roll  trains 
>  their  final  shape  with  but  slight  wear  and  tear  of  the  moulds 
and  the  machinery.  But  in  addition  to  the  greater  cost  of  sted 
founding  as  compared  with  rolling  there  are  two  facts  whicb 
limit  the  use  of  steel  castings:  (i)  they  are  not  so  good  aa 
rolled  products,  because  the  kneading  which  the  metal  undergoes 
in  rolling  improves  its  quality,  and  doses  up  its  cavities;  and 
(2)  it  would  be  extremely  difficult  and  in  most  cases  impracticable 
to  cast  the  metal  directly  into  any  of  the  forms  in  which  the  great 
bulk  of  the  steel  of  commerce  is  needed,  such  as  rails,  plates, 
beams,  angles,  rods,  bars,  and  wire,  because  the  metal  would 
become  so  cool  as  to  solidify  before  running  far  in  such  thin 
sections,  and  because  even  the  short  pieces  which  could  thus  be 
made  would  pucker  or  warp  on  account  of  their  aeolotachic 
contraction. 

125.  Healing  Furnaces  are  used  in  iron  tnanufacture  chiefly 
for  bringing  masses  of  steel  or  wrought  iron  to  a  temperature 
proper  for  rolling  or  forging.  In  order  to  economize  power  in 
these  operarions,  the  metal  should  in  general  be  as  soft  and  hence 
as  hot  as  is  consistent  with  its  reaching  a  low  temperature  before 
the  rolling  or  forging  is  finished,  because,  as  explained  in  §  32, 
undisturbed  cooling  from  a  high  temperature  injures  the  metal. 
Many  of  the  furnaces  used  for  this  beating  are  in  a  general  way 
like  the  puddling  furnace  shown  in  fig.  14,  except  that  they  are 
heated  by  gas,  that  the  hearth  or  bottom  of  the  chamber  in 
which  they  are  heated  is  nearly  flat,  and  that  it  is  usually  very 
much  larger  than  that  of  a  puddling  furnace.  But  in  addition 
there  are  many  special  kinds  of  furnaces  arranged  to  meet  the 
needs  of  each  case.  Of  these  two  will  be  shown  here,  the  Gjere 
soaking  pit  for  steel  ingots,  and  the  Eckman  or  continuous 
furnace,  as  modified  by  C.  H.  Morgan  for  heating  billets. 

126.  Gjers  Soaking  Fit. — When  the  outer  crust  of  a  large 
ingot  in  which  a  lot  of  molten  steel  has  been  cast  has  so  far 
cooled  that  it  can  be  moved  without  breaking,  the  temperature 
of  the  interior  is  stiU  far  above  that  suitable  for  rolling  or  hammer- 
ing— so  far  above  that  the  surplus  heat  of  the  interior  would 


cool  crust  to  the  rolling 


more  than  suffice  to  reheat  the 
temperature,  if  we  could  only 
arrest  or  even  greatly  retard  the 
further  escape  of  heat  from  that 
crust.  Bringing  such  an  ingot, 
then,  to  the  rolling  temperature 
is  not  really  an  operation  of  heat- 
ing, because  its  average  tempera- 
ture is  already  above  the  rolling 
temperature,  but  one  of  equal- 
izing the  temperature  by  allow 
ing  the  internal  excess  of  heat  to 
"  soak  "  through  the  mass  Gjers 
did  this  by  setting  the  partly 
solidified  ingot  in  a  well  closed 
"pit"  of  brickwork  preheated 
by  the  excess  heat  of  previous 
lots  of  ingots.  The  arrange 
ment,  shown  in  fig.  31  has  three 
advantages — (1)  that  the  tem 
perature  is  adjusted  with  abso 
lutely  no  consumption  of  fuel;  (2)  that  the  waste  of  iron  due 
to  the  omdation  of  the  outer  crust  of  the  ingot  is  very  slight, 
because  the  little  atmospheric  oxygen  initially  in  the  pit  is 
not  renewed,  whereas  in  a  common  heating  furnace  the  flame 
brings  a  constant  fresh  supply  of  oxygen;  and  (3)  that  the  ingot 
remains  upright  during  solidification,  so  that  its  pipe  is  con- 
centrated at  one  end  and  is  thus  removable.  (See  S  121.)  In  this 
form  the  system  is  rather  inflexible,  for  if  the  supply  of  ingots 
is  delayed  the  pits  grow  unduly  cool,  so  that  the  next  ensuing 
lot  of  ingots  either  is  not  heated  hot  enough  or  is  delayed  too 
long  in  soaking.     This  defect  is  usually  remedied  by  beating 
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In  strong  contrast  with  thb  is  the  procedure  in  making  rolled  I  the  pito  by  the  Siemens  regenerative  system  (see  ^  99) ;  the  greater 
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flexibility  thus  gained  outweighs  the  cost  of  the  fuel  used  and 
the  increased  loss  of  iron  by  oxidation  by  the  Siemens  gas 
flame. 

137.  Continuous  Heating  Furnace. — The  Gjers  system  Is  not 
applicable  to  small  ingots  or  "  billets,"'  because  they  h-ck  the 
inner  surplus  heat  of  large  ingots;  indeed,  they  are  now  allowed 
to  cool  completely.  To  heat  these  on  the  intermittent  plan  for 
further  rolling,  i.e.  to  charge  a  lot  of  them  a&  a  whole  ia  a  heating 
furnace,  bring  them  as  a  whole  to  rolling  temperature,  and  then 
withdraw  them  as  a  whole  for  rolling,  is  very  wasteful  of  heat, 
because  it  is  only  in  the  first  part  of  the  heating  that  the  outside 
of  the  ingots  is  cool  enough  to  abstract  thoroughly  the  heat  from 
the  flame.  During  all  the  latter  part  of  the  heating,  when  the 
temperature  of  the  ingot  has  approached  that  of  the  flame, 
only  an  ever  smaller  and  smaller  part  of  the  heat  of  that  flame 
can  be  absorbed  by  the  ingots.  Hence  in  the  intermittent  system 
most  of  the  heat  generated  within  the  furnace  escapes  from  it 
with  the  products  of  combustion.  The  continuous  heating  system 
(fig.  32)  recovers  this  heat  by  bringing  the  flame  into  contact 


Fic.  33. — Diagram  of  C.  H.  Morgan's  Continuous  Heating  Furnace 
for  3-)nch  bilKIB  30  ft.  long. 

A,  Hottest  billet  ready  for  rdl-  H,  The  incoming  air  preheated  by 

ing,  G  and  by  the  pipes  N  and 

B,  Exit  door.  brought  from  above  G  to 

C,  Pu^er,  for  fordng  billets  (or-  between  N  by  a  flue  not 

ward.  shown. 

D,  Water-cooled  pipe  on  which  I,    The  incoming  gae. 

billets  are  pushed  forward.  L,  The  flame. 

E,  Magnesitebncka  on  which  the  M,  Theescapingproductsofcom- 

hot  billets  slide  forward.  busrion. 

F,  The  billet  last  entered.  N,  Pipes  through  which  the  pro- 

G,  The  suspended  roof.  .  ducts  of  combustion  pass. 

with  successively  cooler  and  cooler  billets,  A-F,  and  finally  with 
quite  cotd  ones,  of  consequently  great  heat-absorbing  capacity. 

As  soon  as  a  hot  billet  A  is  withdrawn  by  pushing  it  endwise  out 
of  the  exit  door  B,  the  whole  row  is  pushpd  forward  by  a  set  of 
mechanical. pualiers  C,  the  billets  sliding  on  the  raised  water-cooled 
ai(>e8  D,  and,  in  the  hotter  part  of  the  furnace,  on. the  mi^nesite 
bncks  E,  on  which  htia.  slides  easily  when  red-hot.  A  new  cold 
billet  ia  then  charged  at  the  upper  end  of  the  hearth,  and  the  new  cycle 
begins  by  pushing  out  through  B  a  second  billet,  and  so  forth. 
To  lessen  the  loss  m  shape  of  "  crop  ends,"  and  (or  general  economy, 
these  billets  are  in  some  cases  30  ft.  long,  as  in  the  furnace  shown 
in  fig.  33.  It  is  to  make  it  wide  enough  to  receive  such  long  billets 
that  its  roof  is  suspended,  as  here  shown,  by  two  sets  of  iron  tie-rods. 
As  the  foremost  end  of  the  bilkt  emerges  from  the  furnace  it  enters  the 
first  of  a  series  of  roll-trains,  and  passes  immediately  thence  to 
otliers,  BO  that  before  half  of  the  billet  has  emerged  from  the  furnace 
its  front  end  has  already  been  reduced  by  rolling  to  its  final  shape, 
that  of  merchant-bars,  which  are  relatively  thin,  round  or  square 
rods,  in  lengths  of  300  ft. 

In  the  intermittent  system  the  waste  heat  can,  it  Is  true,  be 
utilized  either  for  rai^ng  steam  (but  inefficiently  and  inconveniently , 
because  of  the  intermittency),  or  by  a  regenerative  method  like  the 
Siemens,  Fig.  19 ;  but  this  would  probably  recover  less  heat  than  the 
continuous  system,  first,  because  it  transfers  the  heat  from  flame  to 
metal  indirectly  instead  of  directly:  and,  second, because  the  brick- 
work of  the  Siemens  system  is  probably  a  poorer  heat-catcher  than 
the  iron  billets  of  the  continuous  system,  because  its  disadvantages 


I  j8.  Rolling,  Forging,  and  Drawing. — The  three  chief  processes 
for  shaping  iron  and  steel,  rolling,  forging  (i.e.  hammering, 
pressing  or  stamping)  and  drawing,  all  really  proceed  by  squeezing 

*  A  "  billet "  is  a  bar,  5  in-  sq.  or  smaller,  drawn  down  from 
bloom,  ingot,  or  pile  for  further  manufacture. 


the  metal  into  the  desired  shape.    In  forging,  whether  under  a 

hammer  or  under  a  press,  the  action  is  evidently  a  squeeze, 

however  slulfully  guided.     In  drawing,  the  pull  of  the  pincers 

(fig.  33)  upon  the  protruding  end, 

F,  of  the  rod,  transmitted  to  the 

still  undrawn  part,  E,  squeezes  the 

yielding   metal  of   the  rod  against 

the  hard  unyielding  die,  C.     As  when 

a    half -opened    umbrella    is    thrust 

ferrule -foremost  between  the  balus-  ^iq    «— Wire  uudentMnK 

ters  of  a  staircase,  so  when  the  rod  is        R^uction  in  the  Ke. 

drawn  forward,  its  yielding  metal  is 

folded  and  forced  backwards  and  centrewards  by  the  resistance 

of  the  unyielding  die,  and  thus  it  is  reduced  in  diameter  and 

simultaneously   lengthened    proportionally,    without   material 

change  of  volume  or  density. 

29.  Methods  of  RoUing.—Oi  rolling  much  the  same  is  true. 
The  rolling  mill  in  its  simplest  form  is  a  pair  of  cylindrical  rollers, 
BB  (figs.  34  and  35)  turning  about  their  axes  in  opposite  directions 
as  shown  by  the  arrows,  and  supported  at  their  ends  in  strong 
frames  called  "  housings,"  CC  (fig.  35).  The  skin  of  the  object, 
D,  which  is  undergoing  rolling,  technically  called  "  the  piece," 
ia  drawn  forward  powerfully  by  the  friction  of  the  revolving 
rolls,  and  especially  of  that  part  of  their  surface  which  at  any 
given  instant  is  moving  horizontally  (HH  la  fig.  34), much  as, 
the  rod  is  drawn  through  the  die 
fig.  33,  while  the  vertical  com- 
ponent of  the  motion  of  the  rear 
part  JJ  of  the  rolls  forces  the 
plastic  metal  of  that  part  of 
"  the  piece  "  with  which  they  are 
in  contact  backwards  and  centre-  . 
wards,  reducing  its  area  and  simid- 
taneously  lengthening  it  proportion- 
ally, here  again  as  in  drawing 
through  a  die.  The  rolls  thus 
both  draw  the  piece  forward  like 
the  pincers  of  a  wire  die,  and 
themselves  are  a  die  which  like  a 
river  ever  renews  or  rather  main-  , 
tains  its  fixed  shape  and  position, 
though  its  particles  themselves  are 
moving  constantly  forward  with  "  the  piece  "  which  is  passing 
between  them. 

After  the  piece  has  been  reduced  in  thickness  by  its  first 
passage  or  "  pass  "  between  the  rolls,  it  may  be  given  a  second 
reduction  and  then  a  third  and  so  on,  either  by  bringing  the 
two  rolls  nearer  together,  as  in  case  of  the  plain  rolls  BB  at  the 
left  in  fig.  35,  or  by  passing  the  piece  through  an  aperture,  F', 
smaller  than  the  &:st  F,  as  in  case  of  the  grooved  rolls,  AA, 
shown  at  the  right,  or  by  both  means  jointly.  If,  as  sketched 
in  fig.  34,  the  direction  in  which  each  of  the  rolls  turns  is  constant, 
then  after  the  piece  has  passed  once  through  the  rolls  to  the 
right,  it  cannot  undergo  a  second  pass  till  it  has  been  brought 
back  to  its  initial  position  at  the  left.     But  bringing  it  back 


Fig.  35.— Two-high  Rolling  Mill. 

wastes  power  and,  still  worse,  time,  heat,  and  metal,  because 
the  yellow-  or  even  white-hot  piece  is  rapidly  cooling  down  and 
oxidizing.  In  order  to  prevent  this  waste  the  direction  in  which 
the  rolls  move  may  be  reversed,  so  that  the  piece  may  be  reduced 
a  second  time  in  passing  to  the  left,  in  which  case  the  rolls  are 
usually  driven  by  a  pair  of  reversing  engines;  01  the  rolls  may 
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be  "  three  high,"  as  shown  in  fig.  36,  with  the  upper  and  the  lower 

roll  moving  constantly  to  the  right  and  the  middle  roll  constantly 

to  the  left,  so  that  the  piece  first  passes  to  the  right  between 

the  middle  andlower  rolls,  and  then  to  the  left  between  the  middle 

and    upper    rolls.     The    advantage    of    the 

"  reversing  "  system  is  that  It  avoids  lifting 

__  the  piece  from  below  to  above  the  middle 

j^^fi^  roll,  and  again  lowering  it,  which  is  rather 

fo'''"^'         difficult  because  the  white-hot  piece  cannot 

"^^  be  guided  directly   by  hand,   but  must   be 

ff^    -^g         moved  by  means  of  hooks,  tongs,  or  even 

\j^  complex  mechanism.     The  advantage  of  the 

Fig  i6  ^Three-  three-high  mill  is  that,  because  each  of  its 

high  Rolling  Mill'  moving  parts  is  always  moving  in  the  same 

direction,  it  may  he  driven  by  a  rdatively 

small  and  hence  cheap  engine,  the  power  delivered  by  which 

between  the  passes  is  taken  up  by  a  powerful  fly-wheel,  to  be 

given  up  to  the  rolls  during  the  next  pass.    (See  abo  Rolling 

Mill.) 

130.  AdvatUagej  and  AppUcabUily  of  Rdling. — Rolling  uses 
very  much  less  power  than  drawing,  because  the  friction  against 
the  fixed  die  in  the  latter  process  is  very  great.  For  much  the 
game  reason  ndling  proceeds  much  faster  than  drawing,  and  on 
both  these  accounts  it  is  incomp>arably  the  cheaper  of  the  two. 
It  is  also  very  much  cheaper  than  forging,  in  large  part  because 
it  works  30  quickly.  The  piece  travels  through  the  rolls  very 
rapidly,  so  that  the  reduction  takes  place  over  its  whole  length 
in  a  very  few  seconds,  whereas  in  forging,  whether  under  hammer 
or  press,  after  one  part  of  the  piece  has  been  compressed  the  piece 
must  next  be  raised,  moved  forward,  and  placed  so  that  the 
hammer  or  press  may  compress  the  next  part  of  its  length. 
This  moving  is  expensive,  because  it  has  to  be  done,  or  at  least 
guided,  by  hand,  and  it  takes  up  much  time,  during  which  both 
heat  and  iron  are  wasting.  Thus  it  comes  about  that  rolling  is 
so  veiy  much  cheaper  than  either  forging  or  drawing  that  these 
latter  processes  are  used  only  when  rolling  is  impracticable. 
The  conditions  under  which  it  is  impracticable  are(i)  when  the 
piece  has  either  an  extremely  large  or  an  extremely  small  cross 
section,  and  (3)  when  its  cross  section  varies  materially  in  different 
parts  of  its  length.  The  number  of  great  shafts  for  marine  engines, 
reaching  a  diameter  of  22I  in.  in  the  case  of  the  "  Lusitania," 
is  so  sma!]  that  it  would  be  wasteful  to  instal  for  their  manu- 
facture the  great  and  costly  rolling  mill  needed  to  reduce  them 
from  the  gigantic  ingots  from  which  they  must  be  made,  with 
its  succession  of  decreasing  passes,  and  its  mechanism  for 
rotating  the  piece  between  passes  and  for  transferring  it  from 
pass  to  pass.  Great  armour  plates  can  indeed  be  made  by  rolling, 
because  in  making  such  fiat  plates  the  ingot  is  simply  rolled 
back  and  forth  between  a  pair  of  plain  cylindrical  rolls,  like 
BB  of  fig.  3S.  instead  of  being  transferred  from  one  grooved 
pass  to  another  and  smaller  one.  Moreover,  a  single  pair  of  rolls 
suffices  for  armour  plates  of  any  width  or  thickness,  whereas 
if  shafts  of  different  diameters  were  to  be  rolled,  a  special  final 
groove  would  be  needed  for  each  different  diameter,  and,  as 
there  is  room  for  only  a  few  large  grooves  in  a  single  set  of  rolls, 
this  would  imply  not  only  providing  but  installing  a  separate 
set  of  rolls  for  almost  every  diameter  of  shaft.  Finally  the 
quantity  of  armour  plate  needed  is  so  enormous  that  it  justifies 
the  expense  of  installing  a  great  rolling  mill.  Krupp's  armour- 
plate  mill,  with  rolls  4.  ft.  in  diameter  and  la  ft.  long,  can  roll 
an  ingot  4  ft.  thick. 

Pieces  of  very  small  cross  section,  like  wire,  are  more  con- 
veniently made  by  drawing  through  a  die  than  by  rolling, 
essentially  because  a  single  draft  reduces  the  cross  section  of  a 
wire  much  more  than  a  single  pass  between  rolls  can.  This  in 
turn  is  because  the  direct  pull  of  the  pincers  on  the  protruding 
end  of  the  wire  is  much  stronger  than  the  forward-drawing 
pull  due  to  the  friction  of  the  cold  rolls  on  the  wire,  which  is 
necessarily  cold  because  of  its  small  seaion. 

Pieces  which  vary  materially  in  cross  section  from  point 
to  point  in  their  length  cannot  well  be  made  by  rolling,  because 
the  cross  section  of  the  piece  as  it  emerges  from  the  rolls  is 


necessarily  that  of  the  aperture  between  the  rolls  from  which 
it  is  emerging,  and  this  aperture  is  naturally  of  constant  Mze 
because  the  rolls  are  cylindrical.  Of  course,  by  making  the  rolls 
eccentric,  and  by  varying  the  depth  and  shape  of  the  different 
parts  of  a  given  groove  cut  in  their  surface,  the  cross  section 
of  the  piece  made  in  this  groove  may  vaty  somewhat  from  point 
to  point.  But  this  and  other  methods  of  varying  the  cross  section 
have  been  used  but  Uttle,  and  they  do  not  seem  capable  of  wide 
application. 

The  fact  that  rolling  is  so  much  cheaper  than  forging  has  led 
engineers  to  design  their  pieces  so  that  they  can  be  made  by 
rolling,  i.e.  to  make  them  straight  and  of  uniform  cross  section. 
It  is  for  this  reason,  for  instance,  that  railroad  rails  are  of  constant 
uniform  section  throughout  their  length,  instead  of  having  those 
parts  of  their  length  which  come  between  the  supporting  ties 
deeper  and  stronger  than  the  parts  which  rest  on  the  ties.  When, 
as  in  the  case  of  eye  bars,  it  is  imperative  that  one  part  should 
differ  materially  in  section  from  the  rest,  this  part  may  be 
locally  thickened  or  thinned,  or  a  special  part  may  here  be  welded 
on.  When  we  come  to  pieces  of  very  irregular  shape,  such  as 
crank-shafts,  anchors,  trunnions,  &c.,  we  must  resort  to  forging, 
except  for  purposes  for  which  unforged  castings  ate  good 
enough. 

131.  Forging  proceeds  by  beating  or  squeezing  the  piece 
under  treatment  from  its  initial  into  its  final  shape,  as  for  instance 
by  hammering  a  square  ingot  or  bloom  first  on  one  comer  and 
then  on  another  until  it  is 
reduced  to  a  cylindrical 
shape  as  shown  at  A  in 
fig.  37.  As  the  ingot  is 
reduced  in  secdon,  it  is  of 
course  lengthened  prcqwr- 
tionally.  Much  as  in  the 
smith's  forge  the  object 
forged  rests  on  a  massive 
anvil  and  anvil  block,  B 
and  C,  and  is  struck  by 
the  tup  D  of  the  hammer. 
This  tup  is  raised  and 
driven  down  by  steam 
pressure  applied  below  or 
above  the  piston  E  of  the 
steam  cylinder  mounted 
aloft,  and  connected  with 
the  tup  by  means  of  the 
strong  piston-rod  F.  The 
demand  for  very  large 
forgings,  especially  for 
guns  and  armour  plate, 
led  to  the  building  of 
enormous  steam  hammers.  .  FlG.ay.—St^  Hammer. 
ri«      f  11-  .       ,  ,.      A,  Round  bar  to  be  hammered. 

The  falling  parts  of  the  g    Anvil. 
largest  of  these,  that  at   c!  Anvil'block  or  foundation. 
Bethlehem,  Pa.,  weigh  125   D,  Falling  tup. 
tQQg  E,  Steam  piston. 

li.   fat   ™t   of   •  "■  ""iSJadSl,,™"*  '"'■   '"'' 

hammer  of   moderate  size   q^  Steam  cylinder. 
is  much  less  than  that  of 

a  hydraulic  press  of  like  capacity,  as  a  readily,  understood 
when  we  stop  to  reflect  what  powerful  pressure,  if  gradually, 
applied,  would  be  needed  to  drive  the  nail  which  a  light  blow, 
from  our  hand  hammer  forces  easily  into  the  woodwork.  Never- 
theless the  press  uses  much  less  power  than  the  hammer,  because 
much  of  the  force  of  the  latter  is  dissipated  in  setting  up  useless 
—indeed  harmful,  and  at  times  destructive — vibrations  in  the 
foundations  and  the  surrounding  earth  and  bmldings.  Moreover, 
the  effect  of  the  sharp  blow  of  the  hammer  is  relatively  superficial, 
and  does  not  penetrate  to  the  interior  of  a  large  piece  as  the 
slowly  applied  pressure  of  the  hydraulic  press  does.  Because  of 
these  facts  the  great  hammers  have  given  place  to  enormous 
forging  presses,  the  125-ton  Bethl^em  hammer,  for  instance,  t 


hydraulic  press,  moved  by  water  und^ 

20c  by 


pressure  of 

Google 
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7000  A  per  sqoare  inch,  supplied  1 
power. 


ptiinps  of  r6,oo6  horse 


13a.  Staiistws. — The  cheapenioe  of  manufacture  by  i 
in  proceffies  and  machinery,  ana  by  the  increase  in 

op^tionp,  has  been  very  great.    The  striking  exampli 
In  Table  IV.  are  only  typical  of  what  has  been  going  on 


In  thlHsarne  peridd  the  protfuction  of  Grot  Srftdiii  increased  18%, 
and  that  of  the  world  more  than  tripted.  The  corresponding  changes 
in  the  c*se  of  steel  are  even  more  striking.  The  United  StatCB  produc- 
tion in  1907  was  17I1I  times  that  of  1865,  and  the  proportion  Which  it 
formed  of  the  world  s  steel  rose  from  3  %  in  1865  to  to  %  b  1870, 
30%  in  1880;  36%  in  1800,  40%  in  1899  and  46%  in  19I07.  In 
1907  the  Briti^  steel  production  was  nearly  five  times,  thaj  of  the 


E  IV.—Redtictiott  «.■  Cm  of  iM  Jdanufae. 


n  America — C.  Kirckoff. 


Opsalion  Trpresoilnl, 


iS. 


A  lai^  Southern  Establishment 
North-eastern  District  . 
Pittsbui^  District    . 
Eastern  pistrict 

Plttsburf 

Not  stated 


ManuiatTture  of  P^  Iron 

!■ 

Manutactu  re  of  Btssemer  Steell  Mota 
RolUni  Wire  Rods 


'  I47-9 
33-9 


167-7 
1633 


3=5 


tince  1S68.  Note,  for  Instance,  a  reduction  of  some  35%  in  the 
total  cost,  and  an  even  greater  reductiqn  ih  'the  cost  of  labour, 
reacbjiw  in  one  .case  54%,  in  a  period  of  between  teveo  find' ten 
years.  This  great  economy  is  not  due  to  reduction  in  wages.  AC'< 
cording  to  Mr  Carnegie,  in  one  of  the  largest  American  steel  works 
the  average  wages  in  1900  for  all  persons  paid  by  the  day,  including 
labourers„mechanicaandboys,  were  more  t]ian|4  (say,  16s.  6d.)  a  day 
for  the  311  working;  days.  How  economical  the  methods  o[  mining, 
transportation  and  manufacture  have  bec|>me  ia  shown  by  the  fact 


a  ton^  of  bro  and  cari^ng;  thehi  tooo  miles,  mining  and  cokjitg  !■; 
toris  of  cifal  and  carrying'its  coke  Jo  m.,  and 'quarrying  one-thirc 
ii  UtM  of  limestone  and  carrying  it  14O  m.,  besides  the  co^'  ol 
Ameking  the  ore,  converting  the  resultant  castlron  Into  steet,  and 
rol^g  jbat  steel  into  mil«.     ■■    ■      ,      •■         ■< 


Table  V.—lUductum 

in  Price  of  Certain  Prodi4cU. 

OaM. 

V   Yewly  iveraji;  P-ric«.ki  I^wlt3y■^van^a„«raa»4on3.        | 

BarCWroughr)  ■ 

1           j           1 

Wt^iigm  Iron 

-,  iR«b.!.- 

1        i 

■-Steel 
-,Iails. 

No.  1    . 

Foundry 
Pig  Iron. 

iBoo 

Moo-Jrf          .       .  1 

ffi 

;hi 

^■Hapuuerejl-. 

,.  ■ .    i  ., 

i 

♦47-88 

120-88 

rSfi, 

106-46 

'W 

'X 

Best-,    ■ 

55-18.* 

-m 

,«v 

45 '83 

refined 

31-78 

18-41 

,-,  ,^:Si 

.000, 

l9-9f'' 

IWI 

.,«»l 

31-ooJ  , 

..,.  »8-36' 

.,28.-oo    1     (7-25     I 

■■  July.ist.        '"Old,  i.e.  second-hand  wrought  iron  tails.       '  1868.. 

Table  V.  shows  the  reduction  In  prices.  The  price  of  wroujht  iron 
in  E^ladelph^  reached  $TS5  {£3^.  o^  8d.)  in  1815.  an4,  after 
declintng  to  I80  (£16,  10s.  8cl.),  again  reached  (115  (£33, 159-  4d-)  in 
1837.  '  Bessemer  steel  rails  sold  at  ti74  n  the  depreciated  currency 


133.  Increase  in  Production. — In  181O  the  .United.  States  made 
about  7%.  and  in  1830,  1850  and  i860  not  far  from  10%  of  the 
world's  production  of  pig  iron,  though,  indeed,  in  1820  their  produc- 
tion was  only  fboat  one-thi(d  as  gr^t  as  in  1810.  But  after  the 
close  of  the  Civil  War  the  prijduction  increased  by  leaps  and  bounds, 
till  in  1907  it  was  thirty-one  times  as  great  as  in  1865;  and  the 
percentage  which  it  formed  of  tlie  worlds  production  rose  to  some 
14%  in  1870,  21  %  in  1880,  35%  in  J900  and  43%in  190?.  In  .this 
last  year  the  United  States  production  of  pig  iron  was  nearly  7  times, 
and  tiiat  of  Germany  and  Luxemburg  nearly  5  times,  that  of  t88o. 


United  States  oeariy  nineteen  times,  as  great  M  In  i88b.  Of'tiM 
Cotabrned  wrought  iron  and  steel- of  the 'United  States,  steel  fomfed 
only  3%  in  1865,  but  37%  in  1880,  85%  (m899  and9ti%  in  1O07. 
Thus  in  the  nineleen  years  between  1880  and  1899  the  age  of  IrOH 
gave  place  to.that  of  steel. 

The  per  capita  conjumpdob  of  iron  Id  Great' Britain,  excluding 
exports,  has  been  calculated' as  144  lb  in  1855  and  350  '^'■^  1890,  that 
of  the  Uifited  States  as  iiT  lb  for  iSss.  300  lb  for  1890  and  aonte 
378:Ri  for  I899,  and  that  of  the  United  King4om,  the  United  Sutes 
and  Germany  for  1906  as  about  a  quarter  of  a  ton,  so  that  the  British 
per  <eapila  consumption  Is  about  tour-fold  at^  the  American  about 
nveifold  that  of  1855.  This  great  increase  in  the  per  capita  con- 
sumption of  iron  by  the  human  race  is  of  conrse  Dut  part  of  the 
general  advance  in  wealth  and  civilization.  Among  the  prominent 
cautea  of  this  increase  is  the  diversion  of  mankind  from  agTiculttiral 
to  itianufacturing,  i.e.  machinery- using  work,  neariy  all  -machinery 
bdng  necessarily  made  ctf  iron.  This  diversion  may  be  unwelcome, 
but.it  is  inevitable  for  the  two  simple  reasons  that  the-wandOTful 
improvements  in  agriculture  decrease  the  number  of- men  ne^ed 
to  raise  a  given  quantity  of  food,  >.<.  to  feed  the  rest  of  Cketaee;  and 
that  with  every  decade  our  food  forma  a  smaller  proportion  of  our 
neeJs,  so  rapidly  do  thesfe  multiply  and  diversify.  Among  the  other 
cauMs  of  the  increase  of  the  per  aipila  consumption  of  iron  are  the 
displacement  of  wood  by  iron  for  ships  and  i)ridge-building:i the 
great  extension  of  the  use  of  iron  beams,  columna  and  oth'ei^.piecis  In 
conftructirw  buildings  c^  various  kinds;  the  growth  of  steam  'and 
etecfric  railways;  and  the  introduction  of  iron  fencing.  The  in- 
creased importance  of  Germany  and  Luxemburg  may  be  referred  in 
large  part  to  the  invention  of  the  basic  Bessemer  and  opi^-hehrth 
processes  by  Thomas,  who  by  thenlgyean  inestimabte'vaioe  to  the 
phosplzuric  oils  of  these  ^uijLjm.~  That'of'thF United  States  tTdue 
in  part  to  the  growth  of  its  population';  to  the  introduction  of 
lal)our-saving  machinery  iij  jron  manufacture;  to  the  grand  scale  on 
whicli  this  manufacture  is  carried  on;  and  to  the  discovery  of  the 
cheap  jind  rich  ores  of  the  Mesabi  region  of  Lake  Superior. '  But, 
given  all  these,  the  1000  m.  which  separate  the  ore  fields  of  Lake 
Superior  from  the. cheap  coal  of  Pennsylvania  would  liave  bandi- 
T:&^p9d  the  American  iron  industry  most  seriously  but  for  tjie  re- 
mari^tble  cheapening  of  transportation  which  has  occurred.  .  As  this 
in  tutn  has  be^n  due  to  the  very  men  who  have  developed  tne  iron 
indusry,  it  can  hardly  be  questioned  that,  on  further  anatysik,  this 
development  taust  in  condderable  part  be  referred  to  racial  quilities. 
The  same  ia'  true  of  the  German  iron  development.  We  i^iaT  note 
with  Interest  that  the  three  great  iron  producers  so  closely, itlated 
by  blood — Great  Britain,  the  United  States  and  Gemias^  and 
Luxemburg — made  in  1907  81  %  of  the  world's  pig  iron  andflfl  %  of 
its  sttel ;  and  that  the  four  great  processes  by  which  nearly  «$  steel 
and  wrought  iron  are  made — the  puddling,  crucible  and  both  the 
acid  and  basic  varieties  of  the  Bessemer  and  open-hearth  processes. 
as  well  as  the  steam-hammer  and  grooved  rolls  for  rolling  ircn  and 
steel — were  invented  by  Britons,  though  in  the  case  of  .the.  open- 
hearth  process  Great  Britain  must  share  witb  France  the  credit  of 
the  invention. 

Tables  VI.,  VII.,  VIII.  and  IX.  are  comfuled  maioly  fntm-.figwes 
given  in  J.  M.  Swank's  Reports  (American  Iron  and  Steel  Associa- 
tion). Other  authorities  are  indicated  as  follows:  °,  Tie  Mineral 
Industry  (1892);  *,  /dem  (1899);  ",  Tdtm  (19O7);  '.  Journal  ' Iron 
vnd  Steel  Inoimte  (iS8i>,  3;  *,  Eckel  In  UiMtrd  RiaMrets  «f  Urn 
United  States,  (published  by  the  United  Stat««  Geiilogical  Siuyey 
(1906),  pp.  92-93. 
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Table  VI. — Froductiott  of  Pit  Iron  {in  thousands  of  long  tons). 


IRON  MASK 

Table  lX.—Prediictiom  of  Sled  (w  IhouMnds  of  long  Ions). 


Year. 

United  States. 

Great 
Britain. 

Germany  and 
Luxemburg. 

The  World. 

tSoo 

825 

iSio 
1830 

M 

677 

LteS 

S 

48^5 

■972 

4.750 
9.250 

1870 

11.900 

3.835 

7749 

17.950 

1890 

9,203 

K 

27.157 

1907 

25.781 

9924 

13,672 

59.731° 

Year. 

Anthradte. 

Charcoal. 

Coke  and 
Bituminous. 

Total. 

1880 

I6n 

480 

1.741 

3.835 

'J^ 

357 

4.045 

i8go 

9.203 

1271 

225 

7.950 

9.446 

1900 

1677 

384 

11.728 

"3.789 

1907 

1372 

437 

23.972 

"  Anthracite  "  here  includes  iron  made  with  anthracite  and  coke 
nJKBd,  "  Bituminous  "  includes  iron  made  with  coke,  with  raw 
Utuminous  cod,  or  with  both,  and  "  Charcoal "  in  1900  and  1907 
iiuludes  iron  made  eitfaer  iritb  charcoal  alone  or  with  dnrcoal  mixed 
with  coke. 


Wrought  Iron. 

Bloomary  Iron 
direct  from  the  Ore. 

United  States  . 
Great  Britain    . 

i«eo. 
United  States  . . 
Great  Brttain    .. 

"53 
ao83C) 

36 

Unit^States   . 
Great  Britain    ., 

Unit^tatw   . 
Great  Britain    . 

1 102* 

7 
3 

1900. 
United  States    . 
Great  Britain    . 

4 

UnitS^te<;   . 
Great  Biicain    . 

2200 
975      : 

1870. 

United  States 
Great  Britain 

The  World  . 

1880. 
United  States 
Great  Britain 
Gemiany  and 
Luxemburg 
The  Worid  . 


United  Sutes 
Great  Briton 
Germany  and 
Luxemburg 
The  World   . 

1900. 
United  Sutes 
Great  Britain    , 
(jennany  and 

Luxemburg  . 
The  World  .     , 

1907. 
United  States 
Great  Britain 
Germany  and 
Luxemburg 
The  Worid 


(Acid 
)  Basic 
JAcki 


JAdd 
}Baaic 
JAcid 
jBoaic 


Crucible 
and  Mis- 
cellaneous. 


853  f 
2,5451 
3,156 


10,2791 
3.385  J 

3.976"! 


10,186 
5,050 


?3-363 
6J23' 
Hi873 
90.375 


■  Bessemer  and  open  hearth  only. 


'  Hammered  products  are  excluded. 

Table  XI. — Production  cf  Iron 


1877. 

t88o. 

1885. 

1890. 

1895- 

1900. 

1906. 

Wrought  Iron 
Steel     .     .     . 

443 

460 
35 

304 
163 

50 
•079 

6 
863 

»4 

1305 

0 
149a 

Ore  {in  Oumsands  of  Imf  Ums). 


1905. 

.^ 

1907. 

Long  Tons. 

Percent 

Thousands  <rf 
Long  Tons. 

Percent. 

Thousands  <rf 
Long  Tons. 

United  States 

Germany  and  Luxembui^  .     .     . 
Great  Britain           

Sweden    '.'.'.'.'.'.'.'. 

Austria- Hungary 

Other  Countries 

42.526 
23.074 

7.279. 

5.954' 
4.297 
3.639 

3.457 

37-4 

1:3 
11 

3-2 
30 

15.500 

4!43i 
4.024 
4.297 

38-6 

21-3 

ia-5 

3-3 
3-5 

51.731 
37.360 
15.73a 

4^330  » 

Total 

"3.751 

loo-o 

123.773 

100- 1 

'  Calculated  frwn  the  produc 

ton  of  pig  iron 

»Af 

iproximately. 

(H.  M 

IRON  IIA8K  {masque  de  fer).  The  identity  of  the  "  man  in 
the  iron  mask  "  is  a  famous  historical  mystery.  The  person 
so  called  was  a  political  prisoner  under  Loub  XIV.,  who  died 
ia  the  Bastille  in  1703.  To  the  ma^  itself  no  real  importance 
attftcbes,  though  that  feature  of  the  stoiy  gave  it  a  romantic 


interest;  there  is  no  historical  evidence  that  the  mask  he  was 
said  always  to  wear  was  made  of  anything  but  black  velvet 
{odours),  oaA  it  waa  only  afUrwards  that  legead  oonverted  iu 
mBterial  into  iron.  As  regards  the  "  man,"  we  have  the  can- 
tempofuy  offidal  journals  of  Ctienne  du  junca  (d.  1706),  the 
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king's  lieiitcnaiit  *t  tbe  BastiUe,  from  which  we  learo  that  on  the 
iSth  of  Stfttember  1698  a.  new  goveraort  Binigiie  D'Auvergne 
de  Saiol^Mais,  axrived  from  Ibe  fortress  of  the  Isle«  Ste 
Marguerite  (in  tJie  bay  erf  Cumes),  biingiag  with  tnin  "  un 
ancien  prisonnier  qu'il  avait  a  Pignerol  "  (Pinerolo,  ui  Fjedinont) , 
whom  be  kept  always  masked  and  whose  name  remained  untold. 
(Saint'Mais,  it  may  here  be  noted,  had  been  commandant  at 
pjgacrcd  from  the  eoA  of  1664  till  1681 ;  he  was  in  charge  there 
of  such  important  priionas  as  Fouquet,  from  1665  to  his  death 
in  1680,  and  I^uzun,  from  1671  till  hia  release  in  i6Sj  ;  he  was 
then-  in  authority  at  Exiles  from  1681  to  1687,  and  at  Ste 
Marguerite  from  1687  to  1698).  Du  Junca  aubeequently  records 
that  "oin  Monday  the  igib  (A  November  1703,  the  unknown 
prisoner,  always  masked  with  a  black  velvet  mask,  whom  M.  de 
Saiot-Mais  had  brought  with  him  from  the  islands  of  Ste 
Marguerite,  and  had  k^t  for  a  long  time^ . . .  died  at  about  ten 
o'clock  in  tlia  evening."  He  adds  that  "  this  unknown  prisoset 
was  buried  on  the  aoth  in  the  parish  cemeteay  of  Saint  Paul, 
and  was  registered  undec  a  oamealso  unknown  " — noting  in  tbe 
margin  that  he  has  aince  leamt  that  the  name  in  the  register 
was  "  M.  de  Marchid.  "  The  actual  nunc 'in  the  cegister  of 
the  parish  cemetery  of  Saint  Paul  (now.  destroyed,  but  a  facsimile 
b  still  ifievstence]  was  "  Marchioly  ";  and  the  age  of  tbe 
deceased  was  there  giveit'as  "  about  45."' 

Tbe  identity  of  this  prisoaer  was  already,  it  wiU  be  observed, 
a  mjrstery  before  he  died  in  1703,  and  soon  afterwards  we  be^ 
to  see  the  fruit  <A  the  various  legends,  concerning  him  which 
I»esumaldy  started  as.  early  as  16701.  when  Saiafr-Man  himself 
(see.  below)  found  it  necess^uy  to  drcUlste  "  faicy  tales  "  {cimUs 
jtiuttei).  In  1711  the  Princess  Palatine  wrote  to  the -Etectress 
Sopbia  ofE  Hanoveri  «Qd  suggested '  that  he  was  as  English 
noUenan  w1k>  bad  taken  part  in;  a  plot,  of  the.duke  of  .Berwick 
agoin^  William m.  \oltaixe,iiibiBSiidcd«LimisXIVUisi), 
tokt/tbe  stxwy  of  the  mysterious  masked  prisonor  with  many 
graphic  :detads;  and,  under  the  beadmg.  of  ''Ana:"  in  the 
QueHwfu  snr.  I'enc^aptiut  (Geneva,  S771),  he  asserted  that 
be  was  a  bastard,  brother!  of  .Louis  XIVv,  am  of  Maearin  and 
Anne  of  Austria.  ValUiie'ainfluence>iil  ctsatlng  public  iuteiest 
in  the  "  man  in  the  mask]"  was  indeed  CDonaousi  he  had  himself 
been:  ijDpi^owd  in  tbe  Bastille  ixt  17117  and  again  in  1736;  a* 
eac^  as.  i^  he,  is  found  hinting  tint,  he  knows  something; 
int^S'^^^  Louis  JUiV  he  justifies  bis 'acoouQt  on  tbeseore 
of  coDvetsatitms  «ith  de  ficraaville.  who  aucoeeded  Saint-Ma^s 
(d.  i7c^)  ^goVtmoi.of  the  Bastille,  and  others;  and  after  Jieiss 
in.L770  had  identified  the  "mask"  with  Mattioli  (see  bciiiow), 
Vcdtaif  B  was  not  above  suggesting  that  he  really  knew  more  than 
he  had  said,  but  thought  it  sufficient  to  have  given  the  due  to  the 
enigma.  AcccH>dingtotheAbb£Soulavie,tbedakeof£idietieu's 
advice  was  to  reflect  en  Voltaire^  "last  utterances"  on  the 
subject.  In  Soulavie's  AttmoirM  of  RicbeUeu  (London,  1790) 
tbe  masked  man  becomes  (on  £he  authority  of  an  apocryj^al 
note  by  Saint-Mais  himself)  the.  legitimate  twinbiother  of  I^uis 
XIV.  IniSoithestory  went  that  this  sd(»i  of  the  royal  house  of 
France  had  a  son  bom  to  him  In  prison,  who  settled  in  Corsica 
under  the  name  of "  De  Buona  Parte,"  a«d  became  the  ancestor 
of  NapoleonI  Diuoas's  Vic(>mte  de  Bra^hrme  afterwards  did 
much  to  popularize  the  theory  that  he  was  the  king's  brother. 
MeanwhiLe  other  identifications,  earlier  or  later,  were  also 
supported,  in  iriiose  case  the  facts  are  a  sufficient  refutation, 
He  was  Louis,  count  of  VeimaiidoiB,'Bon  <A  Louise  de  la  VaUito 
{Minwins  secrets  pout  servir  4  I'histoire  de  Perse,  Amsterdam, 
■  1745);  Veimandois,  however,  died  in  1683.  He  was  the  duke 
of  Monmouth  {LeUfE  de  SaitiU  Fay  .  .  .  Amsterdam,  1763), 
altbongh  Monmouth  was  beheaded  in  1685.  He  was  Fnmcois 
de  Vendftme,  duke  of  Beaufort,  who  disappeared  (and  pretty 
certainly  died)  at  the  siege  of  Candia  (1669];  Avedlck,  an 
Armenian  patriarch  seized  by  the  Jesuits,  who  wasnot  imprisaned 
till  1766  and  died  in  1711;  fouquet,  who  undoubtedly  died -at 
Plgnerid  hi  1680;  and  even,  according  to  A.  Loquin  (1883), 
MoIiJrel 

Modem  criticism,  however,  has  narrowed  the  issue.     The 
"  man  in  the  mask  "  was  either  (i)  Count  MatliaU,' who  beoime 


the  prisoner  of  Saint-Mars  at  Pignend  in  1679,  or  (3)  the  person 
called  Eustacbe  Dauger,  who  was  imprisoned  in  July  1669 
in  the  same  fortress.  The  evidence  shows  conclusively  that 
these  two  were  the  only  prisoners  under  Saint-Mars  at  Pignerol 
who  could  have  bees  taken  by  him  to  the  Bastille  in  i6g8. 
The  arguments  in  favour  of  Mattioli  (Gist  su^ested  by  Heiss, 
and  strongly  supported  by  Topin  in  1870)  are  summed  up, 
with  much  weight  of  critical  authority,  by  F.  Funck-Brentano 
in  vol.  Ivi.  of  the  Reme  htstorique  (1894);  tjie  claims  of  Eustache 
Dauger  were  no  less  ably  advocated  by  J.  I^air  in  vol.  ii.  of  his 
Nicolas  Foucquet  (1890).  But  while  we  know  who  Mattioli 
was,  and  why  he  was  imprisoned,  a  further  question  sdll  remains 
for  supporters  of  Dauger,  because  his  identity  and  the  reason 
for  his  iacaicerarion  are  quite  obscure. 

It  need  only  be  added,  so  far  as  other  modern  theories  are  con- 
cerned, that  in  1S73  M.  Jung  (La  Viriti  sur  la  vuuque  defer)  had 
brought  forward  another  candidate,  with  the  attractive  name  of 
"Marechiel,"  a  soldier  of  Lorraine  who  had  taken  part  in  a  poisoning 
plot  against  Louis  XIV..  and  was  arrcated  at  Peronne  by  Louvois  in 
1673,  and  said  to  be  lodged  in  the  Bastille  and  then  sent  to  Pignerol. 
But  Jung's  arguments,  though  strong  destructively  against  the 
Mattioli  theory,  break  down  aa  regards  any  valid  proof  either  that  the 
prisoner  arrested  at  Peronne  was  a  Bafitille  prisoner  in  1673  or  that 
he  was  ever  at  Pignerol,  where  indeed  we  find  no  trace  of  him. 
Another  theory,  propounded  b]^  CapCain  Bazeries  {La  Masque  defer, 
16^3),  identified  ihe  prisoner  with  General  du  .Bulonde,  puniehed  for 
cowardice  at  the  siege  of  Cuneo;  but  Bulonde  only,  went  to  Pignerol 
in  1691,  and  has  been  proved  to  be  living  in  1705. 

Tke  MaUufli  Theory —Zt^\t  Antonio  Mattioli  (born  at 
Bologna  on  the  ist  of  December  1640)  was'  minister  of  Charles 
IV.,  duke  of  Mantua,  who  as  marquess  of  Montferrat  was  in 
possession  of  tbe  frontier  fortress  of  Casale,  which  was  coveted 
by  Louis  XIV.  He  negotiated  the  sale  of  Casale  to  the  French 
king  for  100,000  crowns,  anii  himself  received  valuable  presents 
from  Louis.,  But  on  the  eve  of  the  occupation  of  Casale  by  the 
French,  Mattioli — actuated  by  a  tardy  sense  of  patriotism  or 
by  tbe  hope  of  further  gain — betrayed  the  transaction  to  the 
govenunents  of  Austria,  Spain,  Venice  and  Savoy.  Louis, 
in  revenge,  had  him  kidnapped  (1679)  by  the  French  envoy, 
J.  F.  d'Es^rades,  abb6  of  Moissap,  and  Mattioli  was  promptly 
lodged  in  the  fortress  of  Pignerol.  This  kidnapping  of  Mattioli, 
however,  was  no  secret,  and  it  was  openly  discussed  in  La  Pru- 
detaa  triottfante,  di  Casale  (Cologne,  1682),  where  it  was  stated 
th^t  Mattioli  was  masked  when  he  was  arrested.  In  February 
1680  be  is  described  as  nearly  mad,  no  doubt  from  the  effects 
ol  solitary  confinement.  When  Saint-Mars  was  made  governor 
of  Exiles  in  1681  we  know  from  one  of  his  letters  that  Mattioli 
was  left  at  Pignerol;  but  in  Maicb  1694,.  Pignerol  being  about 
to  be  given  up  by  France  to  Savoy,  he  and  two  other  prisoners 
were  removed  with  much  secrecy  to  Ste  Marguerite,  where 
Saint-Mars  had  been  governor  since  1687.  Funck-Brentanp 
emphasizes  the  fact  that,  although  Eustache  Dauger  was  then 
at  Ste  Marguerite,  the  king's  minister  Barbezieuz,  writing 
to  Saint-Mars  (March  20,  1694)  about  the  transfer  of  these 
prisoners,,  says:  "  You  kpow  that  they  are  of  more  consequence 
(plus  de  constquence),  at  ieast  one"  (presumably  Mattioli), 
"  than  those  who  are  at  present  at  the  island."  From  this 
point,  however,  the  record  is  puzzling.  A  month  after  his 
arrival  at  Ste  Marguerite,  a  prisoner  who  had  a  valet  died  there.' 
Now  Mattioli  undoubtedly  had  a  valet  at  Pignerol,  and  nobody 
else  at  Ste  Marguerite  is  known  at  this  time  to  have  had  one; 
BO  that  he  may  well  have  been  the  prisoner  who  died.  In  that 
case  be  was  dearly  not  "the  mask  "of  1698  and  1703.  Funck- 
Brentano's  attempt  to  prove  that  Mattioli  did  not  die  in  1694 
b  far  from  convincing;  but  the  assumption  that  he  did  is 
inferential,'  and  to  that  extent  arguable.  "  Marchioly  "  in  tbe 
burial  register  of  Saint  Paul  naturally  suggests  indeed  at  first 
that  the  "  ancien  prisonnier "  taken  by  Saint-Mars  to  the 
Bastille  in  i6g8  was  Mattioli,  Saint-Mars  himself  sometimes 

>  Barbezieuy  t9  Saint-Msrsi  May  10. 1694 :  "  J'ai  re^u  la  lettre  que 
voue  avez  prU  ki  f^ine  de  m'^crire  1e  39  du  mois  pass^j  vous  pouvez, 
sulvant  que  vous  fe  proposez,  falre  mettre  dans  la  prison  vofttfc  le 
valet  du  prisonnier  qui  est  mort."  It  tnay^  be  noted  that  Bbrbccieux 
had'Nccndy  tdd  Saiu-Mara  to  deaJgwUiehiaisnsoiKtB  by«in:am- 
locutioos'inhiaGoniB^ioDdeace,  and  not  by  nftoe.  . 
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writing  the  niune  "  Marthioly "  in  hiB  letters;  but  further 
consideration  leaves  this  argument  decidedly  weak.  In  any 
case  the  age  stated  in  the  burial  register,  "  about  45."  was 
fictitious,  whether  for  Mattioti  (63)  or  Dauger  (at  least  53)1 
and,  as  Lair  points  oat,  Smnt-Mais  is  known  to  have  given 
false  names  at  the  burial  of  other  prisoners.  Monsignor  Barnes, 
in  The  Man  of  the  Mask  {1908),  takes  the  entry  "  Marchioly  " 
as  making  it  certain  that  the  prisoner  was  not  Mattioli,  on  the 
ground  (i)  that  the  law'  explicitly  ordered  a  false  name  to  be 
given,  and  (a)  that  after  hiding  his  identity  so  carefully  the 
authorities  were  not  likely  to  give  away  the  secret  by  means 
of  a  burial  r^^ter. 

In  spite  of  Funck-Brentano  it  appears  practically  certain 
that  Mattioli  must  be  ruled  out.  If  he  was  the  individual 
who  died  in  1703  at  the  Bastille,  the  obscurity  which  gathered 
round  the  nameless  masked  prisoner  is  almost  incomprehensible, 
for  there  was  no  real  secret  about  MattioU's  incarceration. 
The  existence  of  a  "  legend  "  as  to  Dauger  can,  however,  be 
traced,  as  will  be  seen  below,  from  the  first.  Any  one  who 
accepts  the  Mattioli  theory  must  be  driven,  as  Lang  suggests, 
to  suppose  that  the  mystery  which  grew  up  about  the  unknown 
prisoner  was  somehow  transferred  to  Mattioli  from  Dauger. 

The  Dauger  Theory. — What  then  was  Dauger's  hbtoryP 
Unfortunately  it  is  only  in  his  capadty  as  a  prisoner  that  we 
can  trace  it.  On  the  igth  <A  July  1669  Louvois,  Louis  XIV. 's 
minister,  writes  to  Saint-Mars  at  Pignerol  that  he  is  sending 
him  "  le  nommfi  Eustache  Dauger  "  (Dauger,  D'Angers — the 
spelling  is  doubtful),*  whom  it  is  of  the  last  importance  to 
keep  with  special  closeness;  Saint-Mars  is  to  threaten  him  with 
death  if  he  speaks  about  anything  except  his  actual  needs, 
On  the  same  day  Louvois  orders  Vauroy,  major  of  the  citadel 
of  Dunkirk,  to  seize  Dauger  and  conduct  him  to  Pignerol.  Saint- 
Mars  writes  to  Louvois  (Aug.  31)  that  Vauroy  had  brought 
Dauger,  and  that  people  "  believe  him  to  be  a  marshal  of  France." 
Louvois  (March  26,  1670)  refers  to  a  report  that  one  of  Fouquet's 
valets — there  was  constant  trouble  about  them — had  spoken 
to  Dauger,  who  asked  to  be  left  in  peace,  and  he  emphasizes 
the  importance  of  there  beitig  no  communication.  Saint-Mar^ 
(April  13,  r67o)  reports  Dauger  as  "resign^  ^  la  volontfi  de 
Dieu  et  du  Roy,"  and  (again  the  legend  grows)  s4ys  that  "  there 
are  persons  who  are  inquisitive  about  my  prisoner,  and  I  am 
obliged  to  tell  conies  jaunes  pour  me  moquer  d'eux."  Itt  1672 
Saint-Mars  proposes — the  significance  of  this  action  is  discussed 
later — to  allow  Dauger  to  act  as  "valet  "  to  Lauzun;  Louvois 
firmly  refuses,  but  in  1675  allows  him  to  be  employed  as  valet 
to  Fouquet,  and  he  impresses  upon  Saint-Mars  the  importance 
of  nobody  learning  about  Dauger's  "  past."  After  Fouquet's 
death  {1680)  Dauger  and  Fouquet's  other  (old-standing)  valet 
La  KiviSre  are  put  together,  by  Louvois's  special  Orders,  in  one 
lower  dungeon;  Louvois  evidently  fears  their  knowledge  of 
things  heard  from'  Fouquet,  and  he  orders  ^auznn  (who'had 
recently  been  allowed  to  converse  freely  with  Fouquet)  to  be 
told  that  they  are  released.  When  Saint-Mars  is  transferred 
to  Exiles,  he  is  ordered  to  take  these  two  with  him,  as  too 
important  to  be  in  other  hands;  Mattioli  is  left  behind.  At 
Exiles  they  are  separated  and  guarded  with  spe<;ial  precautions; 
and  in  January  1687  one  of  them  (alt  the  evidence  admittedly 
pointing  to  La  Riviere)  dies.  When  Saint-Mars  is  again  trans- 
ferred, in  May  1687,  to  Ste  Marguerite,  he  takes  his  "  prisoner  " 
(apparently  he  now  has  only  one — Danger)  with  great  show  of 
caution;  and  next  year  (Jan.  8,  1688)  he  writes  to  Louvois 
that  "  mon  prisonnier  "  is  believed  "in  all  this  province  "  to 
be  a  son  of  Oliver  .Cromwell,  or  else  the  duke  of  Beaufort  (a 
point'  which  at  once  rules  out  Beaufort).  In  1691 'Louvois's 
successor,  Barbezieux,  writes  to  hira  about  his  "  prisonnier 
de  vingt  ans  "  (Dauger  was  first  imprisoned  in  1669,  Mattioti 
in  1679),  and  Saint-Mars  replies  that  "  nobody  has  seen  him 
bnt  mysdf."  Sftbsequentiy  Barbezieux  and  the  governor 
continue  to  write  to  one  another  about  their  "  anden  prisonnier  " 

*  He  cites  Bingham's  B«ttiU«,  i.  27. 

*  It  was  the  common  pmOxe  to  ^ve  pseudonyms  to  pcisoiKi^ 
and  this  is  ckarly  aoch  a  oaae.    Matu^'a  priton  name  was  Lestang. 


(Jan.  6,  1696;  Nov.  17,  1697).  When,  therefore,  we  come  to 
Saint-Mare's  appointment  to  the  Bastille  in  1698,  Dauger  appears 
almost  certainly  to  be  the  "  anden  prisonnier  "  he  took  with 
him.*  There  b  at  least  good  ground  for  supposing  Mattioli's 
death  to  have  been  indicated  in  1694,  but  nothing  is  known  that 
would  imply  Dauger's,  unless  it  was  he  who  died  in  1703. 

Theories  as  to  Dauger's  Identity. — H«e  we  find  not  only 
sufficient  indication  of  the  growth  of  a  legend  as  to  Danger, 
but  also  the  existence  in  fact  of  a  real  mystery  as  to  who  he 
was  and  what  he  had  done,  two  things  both  absent  in  Mattioli's 
case.  The  only  "missing  link"  is  the  want  of  any  predse 
allusion  to  a  mask  in  the  references  to  Dauger.  But  in  spite 
of  du  Junca's  emphasis  on  the  mask,  it  is  in  reality  very  question- 
able whether  the  wearing  of  a  mask  was  an  unusual  practice. 
It  was  one  obvious  way  of  enabling  a  prisoner  to  af^iear  in 
public  (for  exercise  or  in  travelling)  without  betrayal  of  identity. 
Indeed  three  years  before  the  arrival  of  Saint-Mars  we  bear 
{Gaxette  d' Amsterdam,  March  14,  1695)  of  another  masked  man 
being  brought  to  the  Bastille,  who  eventually  was  known  to  be 
the  son  of  a  Lyons  banker. 

Who  then  was  Dauger,  and  what  was  bis  "  past  "i  We  will 
take  6r^  a  theory  ptx^Munded  by  Andrew  Lang  in  The  Valet's 
Tragedy  (1903).  As  the  result  of  research  in  the  diplomatic 
correspondrace  at  the  Record  D£Bce  in  London  *  Mr  Lang  finds 
a  clue  in  the  affairs  of  the  French  Huguenot,  Rouz  de  MarsiHy, 
the  secret  agent  for  a  Protestant  league  against  France  between 
Sweden,  Holland,  En^and  and  the  Protestant  cantons  of 
Switzerland,  who  in  February  1669  left  London,  where  he  had 
been  negotiating  with  Arlington  (apparently  with  Charles  II. 's 
knowledge),  for  Switzeriand,  his  confidential  valet  Martin 
remaining  behind.  On  the  14th  of  April  1669  Marsillywas 
kidnapped  for  Louis  XIV.  in  Switzerland,  in  defiance  of  inter- 
national right,  taken  tc^  Paris  and  on  the  2  3nd  of  June  tortured 
to  death  on  a  trumped-up  diarge  of  rape.  The  duke  of  York 
is  said  to  have  betrayed  Mm  to  Colbert,  the  French  ambassador 
in  London.  The  English  intrigue  was  undoubtedly  a  serious 
matter,  because  the  gUfty  Charies  II.  was  at  the  same  time 
negotiating  with  Louis  XIV.  a  secret  alliance  against  Holland, 
In  8ai^>ort  of  the  restoration  of  Roman  CathoUdsm  in  England. 
It  would  tberdore  be  desirable  for  both  parties  to  remove 
anybody  who  was  cognizant  of  the  double  dealing. '  Now 
Louvois's  original  letter  to  Saint-Mats  concerning  Danger 
(July  19,  1669),  after  dealing  with  the  ifaipMtaiKe  of  his  beii^ 
guarded  with  spodal  doseness,  and  of  Saint-Mais  personally 
taking  him  food  and  threatening  him  with  deatb  ii  be  qjeaks, 
proceeds  as  followa  (in  a  second  paragt^h,-  aBptintedinDelort, 
i.rS5,i5*);-^ 

"  Je  mande  ur  Seur  PoU|Mrt  de  faire'  inoeseaminent  tnlvaiBerl  ce 
que  vous  Ahiarrtt,  et  vodb  (qkc  pripafwr  feS'  nieubles  qui  eoat 
n£ceasaiiea  pour  la  vie  de  oelui  que  Ton  vous  am^nera.  observant  que 
comme  ce  n'est  qu'un  valet,  il  ne  lui  en  faut  pas  dcbien  considerables, 
et  Je  yous  ferai  rembourser  tant  de  la  d&penscs  das  meubles,  que  de 
ce  qiie  VoUs'd^it^ret  pour  ea  nourriture.      '    < 

Assuming  the  words  here,  "as  he  is  only  a' valet,"  fo  refer 
to  Dauger,  and  taking  into  account  the  employment  of  Dauger 
from  167s'  to  1680  as  Fouquet's  Valet',  Mi  Lahg  now  obtains  a 
solution  of  the  problem  of  why  a  mere  valet  should  be  a  political 

'  Funck-Brentano  argues  that  "  un  ancien  prisonnier  qull  avait 
&  Pignerol  "  (du  Tuncas  words)  cannot  apply  to  Dauger,  because 
then  du  Junca  would  havb  added  "  et  i  Exiles."  Bat  this  h  de- 
cidedly, tar^etched;  du  Junca  would  naturaUv .  refer  opbciaKy  to 
Pignerol^  the  iortrees  with  which  Saint-Mars  had  been  originally  and 
particularly  associated.  Funck-Brentano  also  insists  that  the 
references  to  the  "  anden  prisonnier  "  in  1696  and  1^7  muat^be  to 
Mattioii,  flTingo)»e4CTHhemeamngof''  late  "^^  or  "former  "  (asm  the 
pfamse-  "  aoden.  mioistie  7').  aha  reoardinK  it  at  ab' exncenioa 
penioent  to  Mattioli,  who  had  (jeen  at  Pi^ierol  with  Saint-.Man  but 
not  at  Exiles,  and  not  to  Dauger,  who  had  always  bpcn  with  Saint- 
Mars.  But  w*en  he  attempts  to  force  du  Jiinca's  phrase  "  un 
enclen  prisonnier  qu'il  avait  k  [^gnerot  "  into  this  oense,  he  is 
(training  lannlBee,  The  natural  iaterpretation  rf  the  word  taicit* 
is  simply  "  of  o)d  standing,"  and  Barbezieux's  use  of  it,  coming  after 
Louvois  s  phrase  in  1691,  clearly  points  to  Dauger  bdng  meant. 

*  This  identification  had  been  previously  suggeated  by  H.  Mont- 
audon  in  Revue  de  la  sbcUtt  des  itndes  hisloriques  for  1S$S,  p.  452,  and 
by  A.  le  Grain  'mS-'lMlenniUioiredetdurciemrs  for  iSgi.col.  327-138. 
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[KisoDN  of  SO  much  concern  to  Louis  XIV.  at  this  time.  He 
pcnnts  out  that  Colbert,  on  the  jid,  lotb  and  24tli  of  June, 
nrites  from  London  to  Louis  XIV.  about  his  efforts  to  get  Martin, 
KouxdeMaisilly'svalet,  logo  to  France,  and  on  the  lat  of  July 
expresses  a  hope  that  Charles  II.  will  suneoder  "  the  valet." 
"Dien,  on  the  19th  of  July,  Danger  is  arrested  at  Dunkirk, 
the  regular  port  from  En^and.  Mr  Lang  regards  his  conclusion 
as  to  the  identity  between  these  valets  as  irresistible.  It  is 
true  that  what  is  certainly  known  about  Martin  hardly  seems 
to  provide  sufficient  reason  for  Eustache  Danger  being  regarded 
for  so  long  a  time  as  a  specially  dangerous  person.  But  Mr 
Lang's  answer  on  that  point  is  that  this  humble  si^emtunerary 
in  Roux  de  Marsilly's  conspiracy  simply  became  one  more 
wretched  victim  of  the  "red  tape"of  the  old  French  absolute 
monarchy. 

Unfortunately  for  this  identification,  it  encounters  at  once  a 
formidable,  if  not  fatal,  objection.  Martin,  the  Huguenot 
conspirator  MaisiUy's  valet,  must  surely  have  been  himself  a 
Huguenot.  Danger,  on  the  other  hand,  was  certainly  aCathofic; 
indeed  Louvois's  second  letter  to  Saint-Mars  about  him  (Sept.  10, 
1669}  gives  precise  directions  as  to  his  being  allowed  to  attend 
nxass  at  the  same  time  as  Fouquet.  It  may  perh^is  be  argued 
that  Dauger  (if  Martin)  simply  did  not  make  bad  worse  by  pro- 
daiming  his  creed;  but  against  this,  Louvois  must  have  hiawH 
that  Martin  was  a  Huguenot.  Apart  from  that,  it  will  be  observed 
that  the  substantial  reason  for  connecting  the  two  men  is  simply 
that  both  were  "  valets."  The  identification  is  inq^ed  by  the 
apparent  necessity  of  an  explanation  why  Danger,  being  a  valet, 
should  be  a  political  pnaoner  of  importance.  The  assumption, 
however,  that  Dauger  was  a  valet  when  he  was  arrested  is  itself 
as  nnnecessary  as  the  fact  is  intrinsically  improbable.  Neither 
Louvob's  letter  of  July  I9,  16^9,  nor  Daugci's  employment  as 
valet  to  Fouquet  in  1675  (ax  years  later) — and  these  are  the  only 
grounds  on  which  the  assumption  rests — prove  anything  of  the 
sort. 

Was  Dauger  a  vaiet?.  If  Dauger  was  the  "  mask,"  it  is  just 
as  well  to  remove  a  misunderstanding  which  has  misled  too 
many  commentators. 

I,  If  Louvois's  letter  of  July  rg  be  read  in  connexion  with 
the  preceding  correspondence  it  will  be  se^i  that  ever  since 
Fouquet's  incarceration  in  1665  Saiut^Mais.  had  had  trouble 
over  iae.  vaJets..  They  fall  ill,  and  there  is  difficulty  kii^UiJaig 
them,  or  they  play  the  toaitor.  At  last,  on  the  isth  of  March' 
r669,.  Louvois  matesto  Saint'Mars  to  say  (evidently  in  answer 
to,  iSOme -suggestion,  from'  Saint-Mars  in  a  letter,  which,  is  not 
presBivm):'f'  It  is  amxiying  that  both  Fouquet's  valets  shduld 
have  faildnlU  at  the  same  time,  but  you  faaveso  far  taken  such 
good  meisures  for  avoiding:  inconTcnience  that  I  leave  it  to  you 
to  ad<^t'whatev«r  couise  is  necessary."  There  are  then  no 
letters  in  existence  from  Saint-Mars  toLoavoIsUp  to  Louvois's 
letterefi  July.' 19,  in  whkb  he  5ist  retfers  to  Dauger;  and  for 
threemonths  (from  April  33  to  July  19)  there  is  a  gap  in  the 
coTTOspondsnce,  so  that  tiie  se(|uence  is  obscure.  The  portion, 
however,  of  the  lettei  o(  the  i9tb  of  July,  dted  above,  in  which 
Louvois  uses  the  words  "  ce  n^t  qu'aa  valet,"  does  not,  in  the 
present  writer's  judgment,  refer  to  Daugu  at  all,  but  to  something 
which  had'been  mooted  in  the  meanwhile  with  a  view  to  obtaining 
a  valet  for  Fouqueti  This  is  indeed  the  natuial  reading  of  the 
letter  as  a  whole.'  If  Lowois  had  meant  to  writer  ^tiMVauger 
was  "  only  a  videt"  he  would'havie  started  by  saying  so.  On 
the  contrary;  he  gives  precise' and  appiuently -coMprehensive 
dlre«ti6ris  te  the  finit  part  of  the  letter  about  h«w  he  is  to  be 
treated':  ''Je  vous-  eii  donne  advis  p»'  advance,'  a^'  qne  vovk 
pulssiez  fk^  accAmoder  un  cachot  of)  vous  le  mettVee  Burement, 
observant  de  f  air«  en  sorte  que  les  Jours  qn'aura  le  lieu  oil!  il  sera  ne 
donnent  point  aur  les  lienx  qui  pidssent  estre  ab«de«  de  personne, 
et  qu'fly  ayt  assez  de  portes  ferm6es,  les  unes  sur  les  autres,  poui' 
que  voa  sentinelles  ne  puissent  bien  entendre,"  &c.  Having 
fiiddied  hfe  iratmc^ions  about  Dauger,  be  then  prodeedsin'a  fresh 
paitgrailb  to  tell  Saint-Mars  that  orders  have  been  given  to  "  Sieur 
Poupait  "to' do  "  whatever  you  shall  desire."  He  is  here  dealing 
with  a  diftefent  question;  and  it  is  unreasonable  to  suppose. 


and  indeed  contrary  to  the  stjde  in  which  Louvois  corresponds 
with  Saint-Mars,  that  he  devotes  the  whole  letter  to  the  one 
subject  with  which  he  started.  The  words  "  et  vous  ferez  preparer 
les  meubJes  qui  sont  nfcessaires  pour  la  vie  de  celui  que  I'on  vous 
amfinera  "  are  not  at  all  those  which  Louvois  would  use  with 
regard  to  Dauger,  after  what  he  has  just  said  about  him.  Why 
"  celui  que  I'on  vous  am£nera,"  instead  of  simply  "  Dauger," 
who  was  being  brought,  as  he  has  said,  by  Vauroy  ?  The  clue 
to  the  interpretation  of  this  phrase  may  be  found  in  another 
letter  from  Louvois  not  six  months  later  (Jan.  i,  1670;,  when  he 
writes:  "  Le  roy  se  remet  A  vous  d'en  uzer  comme  vous  le  jugerez 
i  propos  &  I'eagard  des  valets  de  Monsieur  Foucquet;  H  faut 
seulement  observer  que  si  vous  luy  donnez  des  valets  que  I'  on  vous 
amgnera  d'icy,  il  pourra  bien  arriver  qu'ils  aeront  gaignez  par 
avance,  et  qu'ainsy  ila  feroient  pis  que  ceux  que  vous  en  ostenez 
pr63entement."  Here  we  have  the  identical  phrase  used  of  valets 
whom  it  b  contemplated  to  bring  in  from  outside  for  Fouquet; 
though  it  does  not  follow  that  any  such  valet  was  in  fact  brought 
in.  The  whole  previous  correspondence  (as  well  as  a  gOod  deal 
afterwards)  is  full  of  the  valetdiSculty;  and  it  is  surely  more 
reasfHtable  to  suppose  that  when  Louvois  writes  to  Saint-Mars 
on  the  igth  of  Jidy  that  he  is  sending  Dauger,  a  new  prisoner 
of  importance,  as  to  irtiom  "  il  est  de  la  derni^re  inqwrtance 
qu'il  soit  gard6  avec  une  grande  seuret£,"  his  second  paragraph 
as  regards  the  instructions  to  "  Sieur  Poupart  "  refers  to  some- 
thing which  Saint'Mars  had  suggested  about  getting  a  valet 
from  outside,  and  simply  points  out  that  in  preparing  furniture 
for  "  celui  que  I'on  vous  amfinera  "  he  need  not  do  much,  "  comme 
ce  n'eat  qu'un  valet." 

a.  But  this  is  not  all.  If  DatlgH  had  been  ori^nally  a  valet, 
he  might  as  well  have  been  used  as  such  at  once^,  when  one  "was 
particularly  wanted.  On  the  contrary,  Louvois  flatly  refused 
Saint-Mars'a  request  in  1673  to  be  allowed  to  do  so,  and  was 
exceedingly  chary  of  allowing  it  in  1675  (only  "  en  cas  de  n6ces- 
sit6,"  and  "  vouspouvez donner  le dit  prisonnier  il  M.  Foucquet, si 
son  valet  venoit  &  luy  manquer  et  non  autrement"  ).  The  wdrds 
used  by  Saint-Mars  in  asking  Louv^  Eii  1671  if  he  might  use 
Dauger  as  Lauzim's  vakt  are  themselves  significant  to  the  pOitit 
of  condusiv«ie6s:  "D  ferait,  ce  me  semble,  on  boh  valet." 
Saint-MatB  could  not  have  said  this  if  Dauger  had  all  along  been 
knowH  to  be  a  v^et.  Hie  terms  of  his  letter  to  LoUvoIs  (Pt:b  M, 
167  2)  show  that  Saint-Mars  wanted  to  use  Dauger  as  ■■a.  valet 
simply  because  he  was  not  a  valet,  -  That  a  person  m!^t  be  used 
as  a  valet  who  was  dot  really  a  videt  is^Own'by  Lonvots  haVing 
told  Saint-MuB  in  1666  (June  4)' that  Fouquet's  old  ttottoTj 
Peoqutt,  was  not  to  be  allowed  to  serVe  him  "soit  dAoa  aa 
profession,  solt-dilns  le  mestier  dMnsimple  vMet."  ■  Tfcft  fact 
was  that  Saint-Man-was  hard  put  to'it  in  the  prison  for  aAybody 
who  tXStdA  be  trusted,  and  that  he  had  convinced  Idtnself  1^  this 
time  (hat  Dauger  (who  badptoved'a  quiet  haAnless  fsllbw) 
would  give  n6  trouble.  ProbaMy  he  'wantid  bo  give  Wm  ionie 
easy  employment, ^and  save  himfrom  going  mad  in  confinement. 
It  is  worth  noting  that  up  to  rfi?!  (when  Sairct'-Mars  suggested 
Utiiiring  Danger  as  valet  to  Lauzun)  n«me  of  the  refeitinres 
to  Dauger  in  letters  after  that  of  July  19,  T669,  SuggeStS'his 
being  a  valet;  and  their  contrary  rharacter  makes  it  aD  the 
more  clear  that  the  secondpart  of  the  letter  of  July  ig  doeanot 
r^er  to  Danger.'    '  ■  -  '  ■...■■ 

In  this  conneiiOR  it  niay  be  remarked  (and  this'  Is'  a  point 
on  which  Fimck-Brentano  oitirely  mislnteiptets  the  alloslon) 
that,  even  in  his  capacity  as  valet  to  Fbuquet,  Dadger  Wftiiitm 
regarded  an  as  exceptional  'sort  of  prisoner;  for  in  1679)  *when 
Fouquet  and  Lauzun  Were  afterwards  alloTred  tO"  walk'frdely 
all  oVer  the  dtadel,  LouvoEj  impresses  on  Saint-Mars  that '"  fe 
nomml  Euitathe "  is  never  to  be  allowed  to  be  in  Fouquet'i 
room  when  Lauzun  or  any  other  stranger,  or  anybody  but 
Fouquet  and  the  "ancien  vakt,"  La  Riviere,  is  theie^  and  that 
he  is  to  stay  in  Fouquet's  room  when  the  latter  goes  out  to  WftUt 
in  tht  citadel,  and  is  only  to  go  out  walking  wfth  Fouquet  and 
La  Rivj^re  when  they  ffftHueoadein  the  special,  part  ,of  the 
fortress  previoiuly  set  apart  for  tlum  (Louwb'a  tetter  to  Saint* 
Mars,  Jan.  30, 1679). 
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IRON  MOUNTAIN^IRON-WOOD 


Was  Daugv  Janes  de  la  Clockei  In  Th«  Manof.Ae  Mask 
(190S)  MoQsignor  Barnes,  while  briefly  f^innnying  Mr  Lanj^'s 
identificatioa  with  Mania,  aod  appareatly  not  realizing  the 
possibility  of  reading  Louvda's  letter  of  July  19,  i66g,  as  in- 
dicated above  '  deab  in  detail  with  the  history  of  James  de  la 
Cloche,  the  natural  son  of  Charles  II.  (acknowledged  privatcJy 
as  such  by  the  king)  in  whom  he  attempts  to  unmask  the  person- 
ality of  Dauger.  Mr  Lang,  in  The  Vaiel's  Tragedy,  had  some 
years  earlier  ironically  wondered  why  nobody  made  this  sugge^ 
tion,  whiJi,  however,  he  regarded  as  untenable.  The  story  of 
James  de  la  Cloche  is  indeed  itself  another  historical,  mystery; 
he  abruptly  vanishes  as  such  at  Rome  at  the  end  of  1668,  and 
thus  provides  a  dis^pearance  of  coavenient  date;  but  the 
question  concerning  him  is  ccunplicated  by  the  fact  that  a  James 
Henry  de  Bovere  Roano  Stuardo,  who  manied  at  Naples  early 
in  1669  and  undoubtedly  died  in  the  following  August,  claiming 
to  be  a  son  of  Cbarle&  II.,  makes  just  ait^rwards  an  equally 
abrupt  appearance;  in  many  respects  the  two  men  seem  to  be 
the  same,  but  Monsignor  Barnes,  following  Lord  Acton,  here 
regards  James  Stuardo  as  an  impostor  who  tntdedon  a  knowledge 
of  James  de  la  Cloche's  secret.  If  the  latter  then  did  nif^  die  in 
1669,  what  became  of  him?  According  to  Monsignor  Barnes's 
theory,  James  de  la-  Cbche,  who  had  been  brought  up  to  be  a 
Jesuit  and  knew  bis  royal  father's  secret  profession  of  Roman 
Catholicism,  was  being  employed  by  Charles  11.  as  an  inter- 
mediary with  the  CathoHjc  Church  and  with  the  object  of  making 
him  bis  oyn  private>  confessor;  he  returned  from  Rome  at  the 
b^^uing  of  1669,  and  is  then  identified  by  Mon^gnor  Barnes 
with  a  certain  Abb£  Pregnani,  an  "astrologer"  sent  by  Louis 
in  February  i66g  to  influence  Cjbarles  IL  towards, the  French 
alliance.  ,  I^gnani,  however,  made  a  bad  start  by  "  tiling 
winnets"  at  Newmarket  with  disastrous  results,  and  was 
quickly,  recalled  to.  France,  actually  departing  on  July  sth 
(French  .istfi).  But  be  too  jh>w  disappears,  though  a  letter 
from  Lionnp  (the  Fjwich  ioreigt*  secretary)  to  Colbert  of  July  n 
(twoda^before.Louvois'filettert9Saint-Mai:3aboutDauger)says 
that  he  ia  ez{»ected  in  Paris.  Mgn^i^jor  Barnes's  theory  is  that 
Pregpaoi  alias  Jajnes  de.  la  Cloche,  without  the  knowled^  of 
Chades  II.,;W;as  acrast«d  by  order  ot  Louis  and  imprisoned  as 
Dat^ew  on  ^coDunt  of  hia  Ifjiowing  too  much  about  the  Frendi 
schemqa  in,  regard  to  Charles  II.  .  Ttus  identification  of  Pr^nani 
with,.  James  de  laXIqcbe  is,  however;  intrinsically  incredible. 
We  ariaask^  to  re^  intathp  I^^gnani  story  a  deliberate  intrigue 
on  Charies's  part, for  an,excuse  for  having  James  de.la  Clodie 
in  England.  But  tbis  does  not,  at  ^U  seem  to  squaie  with  the 
facts, given  in  the  corrcspOQdeDi:»,.and  it  is  hard  to  understand 
why  Charles  should  ht^ye  allowed  Pregnani  Lod«P^r  ^Ad  shouM 
DOt.have  taken  any  nptice  of  his  son's  "disappearance."  There 
npuld  stiU  remain,  do  doubt,  tiie  possibility  that  PTt^itani. 
tbmtglf  not  James  de  la  Uocha,  was  nevertbeless  the  "  man  in 
tb«  m^fik."  Bui  Bvea  then>  the  dates  will  not  suit;  fM-iLionne 
wiot«  to  Colbert  on  July  37,  saying,  ."Pregnani  has  been  so 
stow  on  his  voyage  that  be  has  wily  given  me  (m'a  rendu)  your 
despatch  of  July  4.  several  days  after  I  had  already  received 
those  of  the  3th4nd  the  nth."  Allowing  for  the  French  style 
of  dating  this  Jneans  that  instead  of  arriving  in  Paris  by  July  18, 
Pregnani  only  jaw  Lionne  there  at  earliest  on  July  25.  This 
seems  to  dispose  of  his  being  sent  to  Fignerol  on  the  igth. 
Apart  altogether,  however,  from  svicb  considerations,  h  now 
seems  fairly  certajfi,  from  Mr  Lang's  further  researoh  into  the 
problem  of  Jan^s  de  la  Cloche  (see  La  Cloche),  that  the  latter 
was  identical,  witji  tfie  "Prince"  James  Stuardo  who  died  in 
Naples  in  1669,  and  that  he  hoaxed  the  general  of  the  Jesuits 
and  forged  a  inunber  of  letters  purporting  t»  be  from  Charles.U. 
which  wqre  relied  on  in  Monsignor  Barnes's  boaki  so  t,bat  the 
theory  breaiis  down  at  all  points.. 

'  ^  The  .^QW  taken  by  Mdnsignor  Barnea  of  the  phrase  "  Ce  n'est 
gu'iui. poitt  "  iaLouvoiB'slettei:  of  July, 19,  is  that,  treading  thiB  part 
of  the  letter  as  a  continuation  of  what  precedes)  the  mere  fact  of 
tiouvois's  saying  that  Dauger  is  only  a  valet  means  that  that  was 
)uat  what  he  Was  itoc  1  MonaigntH-  BorneH  is  rather  toO  apt  to  employ 
the  method  ;(^1iste>prBtafiiHi  by  ootttraries,  on  tke  ground  that  in 
such  letters  the  writer  always  concealed  the  real  ia^ts.      .      , 


The  identification  of  Dauger  thus  still  remains  the  h 
problem  behind  the  mystery  of  the  "man  in'tbe  mask."-  He 
wasnM  the  valet  Martin;  he  was  not  a  vslet  at  all  when  be' was 
sent  to  Pignerol;  he  was  not  James  de  la  Clocbe.  The,  fact 
□ei^theless  that  he  was  employed  as  a  valet,  evfin  in  specizL 
circumstances,  for  Fouquet,  makes  it  di^cult  to  believe  that 
Danger  was  a  man  of  any  particular  social  standing.  We  vaxy 
be  forced  to  conclude  that  the  interest  of  the  wh<^  affair,  so  far 
as  authentic  history  is  ooacemed,  ia  really  nugatory,  and  that 
the  romantic  imagination  has  created  a  n^rsteryin  a  fact  of  no 
io^rtance. 

AuTHOBiTiBS.— The  correspondence  between  Saint-Man  sod 
Louvois  ia  printed  by  J.  Ddort  in  BisUnre  de  io  dHenlion  d*i 
pkiiosophes  (1829).  Arart  from  the  modem  studies  by  Lair,  Fuuck- 
Brentano, 'Lang  and  Barnes,  referred  to  above,  there  is  valuable 
historical  matter  in  the  work  of  Roux-Fazaillac,  ii«t:ten:A«j  hisloriques 
surl'homme  oat  taasaiie  ij«/«r  ( 1801) ;  see  also  Marhn  Tooin,  LMtotiime 
au  fflojowe  de  far  (Paris,  1870),  and  LoiseleuT,  Trots  EnignKS  fculo- 
riques  C1&82).  ■.     (H.  Ch.) 

IRON  HOnNTAIH,  a  dty  and  the  <»unty-HKt^  DkUnolr 
county,  Michigan,  U.S^.,  aboat  50  m.  W.  by H .  ai  SuaOaba.;- 
in  the  S.W.  part  of  the  Upper  Pcnihsubi.  Pop.  (1900)  994^1 
of  whom  4376  were  forei^-bom;  (1904)  ftS*S;  (1910)  9a«5.  It 
is  served  by  the  Chicago  &  North  Western  and  the  Ohkago, 
Milwaukee  &  Saint  Paul  raJlways.  The  dty  is  sttualiedahai^ 
1 160  ft.  above  sea^level  in  on  iron-mining  disttibt,  and  the  Jtfnisg 
of  iron  ore  '(espedally  at  the  Great  Chopin  Iion-MiDe)'is<itk. 
principal  industry.  Iron  Mountain  was  settled  in  1879,'  and 
was  chartcsed  in  1889.  •■■Si     ■'*»^-»n—  /  —wuju*!  -wr™' 

laONBIDBS.  a  nickname  given  to  one^greatbiaii!eiy,altiittigtli 
or  endurance,  particularly  as  eahibitcd  in  a«)ldiir:  In. Bnglisfa! 
history  Ironside  or  Ironsides  first  appcar3>as  the  mnm^  fidntaud 
II.,kingof  theSn^idi.  In  the  Oraat  Rebellion  it  was&st-givaii 
by  Prince  Rupert  to  Cromwell,  after  the  battle  of  Mmtbn  MAr; 
in  1644  (see  .S.  R.  Gardiner's  History  of  iie  Great  GimiL  War, 
1893,  vol.  ii.  p.  I,  and  iiercurius  citricus,  September  r9-i6,  1644, 
quoted  there).  From  Cromwell  it  was  traxBfaTedto.the<traa{Mrs 
of  his  cavalry,!  those  "God-fearing  men,"  raised  and  trained 
by  him  in  an  iron  disdpline,  who  were  the  main  notaimieitt  of 
thepadiameutaryvict<uie»inthefidd.  ThlsfsaeS. R-'OaDdiner, 
of.  eit.  iv.  179]  was  first  given  at  the  raising  oCtfae-^i^ 
of  Ponteftact  1648,  but  did  not  becomegeoKcat  till  later.' ' ' .   '. 

IROHTON,  a  city  and  the  comity-seat  of  Lawiewie  eonnty, 
Ohio,  U.S.  A.,  on  the  Ohio  river,  about  143  m;.E:S:E.  oirCinrinnatc 
Pop.  (rStjo)  10,939;  (1900)  ii,S63,  of  w4iom:9a4  vereinbgrMS 
and  714  foreign^bom;  (1:910  (tubus)  1-3,147.  It 'ia'Semd'  bf 
the  CbesBpeake  and  Ohio,  the  Cincinnati,  Hamfltoit  and'Daytoa, , 
the  Norfolk  and  Western,  and  the  Detnat,  Toledo:  end, Imntoo 
;  railways,  and  by  river  steamboats.  The  dtyia  butltiou  a:plais 
at  the  base  of  hills  rising  from  the  ifver:  botton  asd  abtnUding 
in  iron  ore  and  bituminous  coal;  fire  and  pottecy  clayialso 
occur  in  the  vicinity.  Besides  mininj^  Iroeton  b^  Inqtortant 
lumber  interests,  considerable  river  traffic, -and  uuneiotis 
manufactures,  among  which  aw  iron,  wiic^  nails,  lUsfaiBery, 
stwes,  fire-brick,  pressed  brick,  temtKAtta,  cement,  cacriages 
and  Wagons,  and  furniture.  The  total  value  of  ita  factory 
product  in  1903  was  $4,7S5,304;  in  I9«ss  SSi+iOil"*-  The 
municipality  owns  and  operates  its  walter-worka.  irootoh^was 
:  first  settled  in  1S4S,  and  in  1851  was  moorpoiated. 

IROKWOM),  a  dty  of  G<«ebic  county,  Michigan,  U.SA, 
on  theJ^ontrealriver,  in  theN.W.  partof  the.uppwpiminsuU, 
Pop.  (1890)  7745;  (1900)  9705,  of  whom  4615  '""*  fiwagn-bom; 
(igio  census)  12,831.  It  is  served  by  the  Chicago  and  Nortb- 
Westem  and  the  Wisconsin  Central  railways.  T3)e  dty  is 
situated  about  1500  ft.  above  sea-levd  in  Uk  G9ed)ic  iron- 
district,  and  is  prindpally  a  mining  town;  some  of  the  (afgest 
iron  nanes  in  the  United  States  are  wilhm  the  dty  limits. 
Ironwood  was  settled  in  18S4,  and  was  diart«red  as  a  dty  m 
r889. 

IRON-WOOD,  the  name  applied  to  sevtffal  kinds  oiE:  Umber, 
tbe  produce  of  trees  from  different  pacts  of  the  tropics,  and, 
belonging  to  very  different  natur^  famihes..  Usually  the 
wood  is  extremely  hard,  dense  and  d»rk-colauiied,  ind.siaMi 
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Id  water.  Several  apedes  of  Sideroxylm  {Sapotactoe)  yield 
iron-wood,  Sideroxylan  etHereum  or  Bqjerianum  bdng  the 
bois  de  fer  Hone  of  Africa  and  Mauritius,  and  the  name  is 
also  given  to  spedea  of  Metrosideros  {Myrtaceae)  and  Viospyros 
iEbenaceae). 

West  Indian  iron-wood  is  the  produce  of  Cahihrina  reclinata 
(and  C.ferruginosa  (RAamnaceae),  and  of  Aegipkila  martinieenHs 
VerbenaceOe).  Ixora  (Sidtrodtndron)  triflorum  {Rubiaceae)  is 
the  bois  defer  of  Martinique,  and  Zanlkoxylum  Pterota  (RiUaceae) 
is  the  iron-wood  of  Jamaica,  while  Robinia  Ponacoco  (Legwmi- 
noiot)  is  described  as  the  iron-wood  of  Guiana.  He  iron-wood 
of  India  and  Ceylon  is  the  produce  of  Meswj  ferrea  (Guttiferae). 
The  iron-Wood  tree  of  Pegu  and  Aixacan  is  X^ia  dotabriformis 
(Legitmittosae),  described  as  the  most  important  timber-tree 
of  Burma  after  teak,  and  known  as  pytngado.  The  endemic 
b&is  defer  of  Mauritius,  once  frequent  in  the  primeval  woods, 
but  now  becoming  very  scarce,  is  Staitmaitnia  Siderox^on 
{Sapmdaceae),  while  Cosiignya  pinnaia  Is  known  as  the  bois 
de  fer  de  Judas.  In  Austrtdia  spedes  of  Acacia,  Casuarina, 
Eucalyptus,  Mtialeuca,  Myrltu,  and  other  genera  are  known 
more  or  less  widely  as  tron-wood.  Tasmanian  Iron-wood  Is  the 
produce  of  Noteloeatiguslrina  (Oleaceae),  and  is  cliiefly  used  for 
making  ships'  hlodcs.  The  iron-wood  or  lever-wood  of  North 
America  is  the  timber  of  the  American  hop  hornbeam,  Ostry'a 
virginica  (Cupuliferae).  In  Bra^  Apuleia  ferrea  and  Caesalpinia 
ferrea  yield  a  kind  of  Iron-wood,  called,  however,  the  Poo  ferro 
w  fcbe  iron-wood.  '. 

ntOH'-inMUE.  as'  an  ornament  in  medieval  architecture. 
Is  chiefly  confined  to  the  hinges,  Ac.,  of  doors  and  bf  churoh 
chests,  &t;.'  Spednieiifi  of  Notman  iron-work  are  very  irsre. 
Early  En^sh  spedmens  are  numerous  and  very  elaborate. 
In  some  instances  not  only  do  the  hinges  become  a  mass  of  scroll 
iMrk,  but  the  surface  of  the  doors  is  covered  by  similar  ornaments. 
Iii  both  these  peribds  the  design  evidently  partakes  of  the  feeling 
exhibited  it  the  stone  or  wood  carving.  In  the  Decorated  period 
the  sbroS  Work  is  more  graceful,  and,  fike  the  fcfliage  {>f  the  time, 
morb  hatilral.  As  styles  progressed,  there  was  a  greater  desire 
that  1|he  frabdng  of  the  doors  should  be  richer,  and  the  ledges 
were  Uiamfered  or  raised,  then  panelled,  and  at  Ia$t  the  doors 
became  a  mass  of  scroll  panelfing.  This,  of  course,  Interfered 
with  the  design  of  the  hinges,  the  ornamentation  of  which 
graduaSy  became  unusual.  In  ahnost  ^  styles  the  smaller 
a:nd  less  important  doon  had  merely  plain  strap-hinges,  terminal- 
Ing  in  a  ftew  bent  Scrolls,  and  latterly  Jn  fieurs-de4is.  Escutcheon 
and  ring  liandhs,  and  the  other  furniture,  partook  more  Or  less 
of  the  character  of  tHe  time.  On  the  continent  of  Europe 
the  knockers  Are  vtry  elaborate.  At  all  periods  doors  havi  been 
ornamented  with  nails  having  projecting  heads,  sometimes 
square,  sometimes  polygonal,  and  sometimes  ornamented  with 
roses.  Sec.  The  iron  work  of  windows  is  generally  plain,  and  the 
ornament  confined  to  simple  fUur-deAis  heads  to  the  stanchions. 
For  the  iron-work  of  screens  enclosing  tombs  and  chapels  see 
dniiE;  and  genendly  see  Metai-Wokk. 

nt(HIT  (Gr.  tlpatyAi.,  from  ^Eptirt',  one  who  says  less  than  he 
means,  dpcv,  to  speak),  a  form  of  speech  In  which  the  real 
tneantng  Is  concealed  or  contradicted  by  the  words  used;  it 
is  particularty  employed  for  the  purpose  of  ridicule,  mockery 
or  contempt,  frequent^  taking  the  form  of  sarcastic  phrase. 
The  word  is  frequently  used  figuratively,  esped&Uy  in  such 
phrases  as  "the  irony  of  fate,"  of  an  issue  or  result  that  seems  to 
contradict  the  previous  state  or  condition.  The  Greek  word  was 
particularly  nscd  of  an  under-statement  in  the  nature  of  dis- 
rimulation.  It  is  especially  exemplified  in  the  assumed  ignorance 
which  Socrates  adopted  as  a  method  of  dialectic,  the  "  Socratic 
ihtny"  (see  Socbates).  In  tragedy,  what  is  called  "tragic 
irony"  fe  a  device  for  heightening  the  intennty  of  a  dramatic 
satuatioiL  Its  use  is  particularly  ciiaracteristic  of  the  drama 
of  andent  Greece,  owing  to  the  famiHarity  of  the  spectators 
with  the  legends  on  which  so  many  of  the  plays  were  based. 
In  this  form  of  irony  the  words  and  actions  of  the  characters 
bdie  the  real  situation,  which  the  spectators  fully  realize.  It 
may  take  several  forms;  the  character  speaking  may  be  con- 


sdous  of  the  irony  of  Ills  words  while  the  rest  of  the  actors  msy 
not,  or  he  may  be  unconsdous  and  the  actors  share  the  knowledge 
with  the  ^>ectatars,  or  the  spectators  may  alone  realize  irony. 
The  Oedipus  Tyrannui  of  Sophodes  is  the  das^c  example  of 
tragic  irony  at  its  fullest  and  finest. 

IROQUOIS,  or  Six  Nations,  a  celebrated  confederation 
of  North  American  Indians.  The  name  is  that  pven  thetn 
by  the  French.  It  is  suggested  that  it  was  formed  of  two  cere- 
monial words  constantly  used  by  the  tribesmen,  meaning  "  Teal 
adders,"  with  the  French  addition  of  ois.  The  league  was 
originally  composed  of  five  tiibta  or  nations,  viz.  Mohawks, 
Oneidas,  Onondagas,  Senecas  and  Cayugas.  Tlie  confederation 
probably  took  place  towards  the  dose  of  the  i6th  century  and 
in  1713  the  Tuscaroras  were  admitted,  the  league  being  then 
called  that  of  "  the  Six  Nations."  At  that  time  thdr  total 
number  was  estimated  at  11,650,  including  1150  warrfctis.  They 
were  unquestionably  tlie  most  powerful  confederatfon  of  Indians 
on  the  continent.  Thefr  home  was  the  central  and  western 
parts  of  New  York  state.  In  the  American  War  of  Independence 
they  fought  on  the  English  side,  and  in  the  repeated  battles 
their  power  was  nearly  destrtyed.  They  are  now  to  the  number 
of  17,000  or  more  scattered  about  on  various  reservations  In 
New  Vork  state,  Oklahoma,  Tt^ouBin  and  Canakla.  The 
Iroquoian  stock,  t&e  larger  group  of  kindred  tribes,  of  which 
the  five  nations  were  the  most  powerful,  had  their  eariy  home 
In  the  St  Lawrence  region.  Besld^  the  fi+e  nations,  the 
Neutral  nation,  Huron,  Erie,  ConeStoga,  NottoWay,  Mefaerrin, 
Tuscaima  and  Cherokee  were  the  most  Important  tribes  (A 
the  sto<^.  The  hostifity  of  the  Algouquisn  tribte  seems  to 
have  been  thecausfeof  th^aouthwudmSgratidnof  thelroquoittn 
peoples:  In  153s  Jacques  Carrier  found  an  IrOquotan  trife 
in  possession  of  the  land  upon  whidi  Mow  stand  Montreal'  and 
Quebec;  but  seventy  yeark  lat6r  It  wis  In  the  hands  of  Algon- 
qtdajis.  :■.!.,. 

See  L.  H.  Morgan,  League  of  ^'ItodeTu}  Snanee  oi  Iro^Vois 
(Rodie«er,N.  Y.,  1854);  BamdboBkofAmtticaiilniimu{Wt^i:^ai>x>a, 
1907).  .  AIm  iNSIAKal  NOKIH  AtmuCAM. 

nUlAWADDT,  or  Ikawadi,  the  principal  river  hi  the  province 
of  Burma,  traversing  the  centre  Of  the  country,  and  practically 
tunnhig  ^rOujj^out  its  entire  coune  in  British  territory.  It 
Is  formed  by  the  confluence  of  the  Mali  and  N^maj  rivers  (usually 
called  Mali-kha  and  N'mai-kha,  the  kka  being  the  Kachin  wotd 
for  river)  in  as"  45*  N^-  The  N'mri  Is  the  eastern  liranch.  The 
definite  position  of  Its  source  Is  Still' uncertain,  and  it  seems 
to  be  made  up  of  a  number  of  considerable  streams,  tH  rising 
within  a  short  distance  of  each  other  !n  about  eS"  30*  N,  It 
is  shown  on  sotaie  maps  as  thb  Lu  riVerAf  Tibet;  but  it  is  now 
quite  certun  that  the  Tibetan  Lu  river  is  the  Salween,  altd  that 
the  N'mal  has  its  soiorce  or  sources  ntar  the  southern  boundary 
of  Tibet,  to  the  north-east  or  east  of  the  source  of  the  Mall. 
At  the  confltaence  the  N'mal  Is  larger  than  the  Mali.  The  general 
width  6i  its  channel  seems  »  be  350  or  40O  yds.  during  this 
part  of  its  course.  In  the  rains  this  chknnel  is  filled  up,  bilt 
in  the  cold  weather  the  average  breadth  ofrom  150  to  200  yds. 
The  N'mai  Is  practically  onnavigable.  The  Mali  is  the  western 
branch.  Like  the  main  river,  it  is  caBed  Nam  Klti  by  the  Sbans. 
It  rises  in  the  hfib  to  the  north  of  the  Hkamti  country,  probably 
in  about  28°  30'  N.  Between  Hkamti  and  the  country  compara- 
tively dose  to  the  confluence  Httle  or  nothing  is  known  of  It, 
but  it  seems  to  ruii  In  a  narrow  channel'  through  continuous 
hrlls.  The  highest  point  on  tHe  Midi  reached  from  the  south 
by  Major  Hobday  in  1891  was  Ting  Sa,  a  village  a  Uttle  off  the 
river,  in  56°  15'  N.  About  i  m,  above  the  confluence  It  Is  150 
yds.  wide  in  January  and  17  ft.  deep,  with  a  current  of  i\  m. 
an  hour.  Steam  launches  can  only  ascend  from  MyitkTina 
to  the  confluence  in  the  hdght  of  the  rains.  Nftt*ve  boats 
ascend  to  Leikaw  or  Sawan  i6°  n'  N.,  afl  the  year  stround,  biit 
can  get  no  farther  at  any  season.  From  the  confluence  tbe 
river  flows  in  a  southeriy  direction  as  fix  As  Bhfiino,  then  turns 
west  as  far  as  tbe  confluence  bf  the  Kaukkwe  stream,  a  Uttle 
above  Katha,  where  it  again  turns  in  a  southerly  direction, 
and  maintains  this  in  its  general  coone' thtoogh  Upper  ■ 
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Xow^.Bu^nm,. though  it  is.stqaewhat  tQrtuous  immediately 
below  JdfuxdaJay.  Just  b^w  thc;  confluence  of  tiie  Jlali  and 
N'mai  rivejs  th«  Irrgwaddy  is  (wm  420  to  450  yds,  wide  and 
about  39, ft.  deep, in  January  at  its  deepest  point  Here  it 
flows  between  tiills,  and  after  passing  the  Manse  and  ,Mawkan 
lap^ds,  rejuihes,  plain,  qountry  and. elands  to  newdj  sop.yds. 
atSakap-,,  AtJJyitkyinait  (3  split  into  two  channeU  byl^aung- 
tataw  island,,  (lie  western  channel  being  600. yds.  wide  and  the 
eastern  aoo.  The  latter  is  quite.  ,diy  in  the  hot  season.  At 
Kat-kyo,.^  or  6  m.  below  Myjtjtyina,  the  width  is  1000  yd^., 
andbelow  this  it  varies  from  600  yds.  to  I  m.  at  different  points. 
Xl^ee  miles  belojw  Sinbo  the  third  de£le.is  entered  hy  a  channel 
not  ;iiore.th«n.  50  yds,  wide,  ,and  below  Uiia,  thwuf^out  the 
d^le,  it  ia  never  wider  than  350  yds,,  and  averages  about. 100. 
At-  thip  "  Gates  of  the  Iwawaddy.  "at  Poshaw  two  prism-afaaped 
^Qclcs  oanrow  the  river  to. 50  yd&„  and  the  water  baulks  up  in 
.the.middle  with  a  whirlpool  .on  each  side  of  the  raised  pathway. 
All  navigation  ceases  here  in  the  floods.  The  defile  ends  at 
Hpatin,  »nd  below,  tins  ^e,'  rivier  widens  out  to  a  wetrseason 
ct^iinel,of  2  n^.,  aiid  a  breadth  in  iJib  417  season  ofabout  i  m. 
At  Sinkan,  helow  fihaooj-the  aecpnd  .defile  begins.  It|is  not 
so  narrow  nor  ^  the  current  ,so  s^iong  as  in  .the  third  defile. 
!rhe  minowest  place  is.  meiei  than  .100  yds.  wide,  ^e  hiUs 
are;  higher,  but  the  defile  i^.niuch  ^borter.  At  Sbwegu  the  river 
lea^fs.the  hills  and  becomes  a  broad  stream,  flowing  through 
^  wide  plain.  The  first  ds^Jip  tame-cpnipared  with  the  others. 
The.rivBT  merely  :flowsbetwew  low  hills .qr  high  wooded  banks. 
The,  bankfi  ue.coverediat.  this  point,  with  d^nse  v^^taUoD> 
)ind  slope  df3<wit  ^  the  pater's  edgCi  .  IjEere  jind;  there  are  places 
,  which  afe.Blnfost  peipendiculiiir,  but,  are  cov«^  with  foreit 
powtb,.  The  (jourse  of  the  Ircawaddy  afteij  receiving  the  water? 
,pf.th£,Myitvnge.at.  Sagaiog,  asfaj  a^  17°  K,  ,Ut.i  is  exceedingly 
tOFtjitoua;  th?  line  of  Lower  Bunnii'  is  crossed  in  iq°  29'  3'  N. 
lat.',  95°  15'  E.  long.,  the  breadth  of  the  river  here  being  i  m.; 
about  II  m.,  lower  down  it  is  nea;fly.,3-.  m,  brofd.  ^t  lAikauk- 
tauiiig,'Wh«re  a  spur  of  theiArakan  hilU  esndin  a  preci|Hce  3«o 
ft.  high,  the  river  enterb' the  dilta,  th6  hills  giling 'place  to 
Jow..^uV>al  plains,  now  protected,  t)fv  Xhc.y/effj.i^./g^jiiffik- 
mentB,  ,  ^rqm.  17°  N;  ^at..  the'.Iirawaddy:  divides  and  subdivi|de^ 
^lony^ting  the.low^  .porlion.tpf  its.yalley.  into  a  jsetwork  of 
jntercommunjwting  tid^,  cr^ka.,  J,t  reaches.thesea  in.  15°  50' 
,K,  iat.,and.95°i8'  fi.  Ji>ng.,  Ijjf  .nine firincipal  moutlis;  The  only 
oqes  uped  t^,^Bea.-going'  S^>^>a^  .the  ^assdn  .and  Rangoon 
joauths.  :,Tbe  pjm,<}i,it.iit;:Catciao£Rt  basia.of  fiig  Xrrawaddy 
ifi  J  j8,Qoo  sq.  fli.  i  its  total  hi>giii  frpm.  its  kno.wa  source  to  t^e 
^  ivatK)ut.i^oo,m,  As  f^|,dowii  as.Akauk-taung.jn  Heazada 
Mistrjrtit^  b^  »■  rocky,. but  bplow  this  sandy  and.njuddy.  It 
Ls^lfHlt„o£  ,i4ands,.and -sandbafnks;  Its,  iv;^t«^ .  are  , e^re^ely 
^flddy,.end,the  tnudis.<;4iriBdiar,oijj:  to  sea..  .The.  river  .tom.- 
ipfpjKesto  ris^  in  Warch;.ftbo.ut,  June  it, rises ,fani(Uy, and, ^ttajnp 
li^a  Tp^xroa^ta  height  sJwut  Se[AteJiiber.  ..Xh^iot^. flood  discharge 
jf,betweeo,faur,aDdfivebundi^.piUioajnetreitoosof:37,cuKiL. 
.rn>m|.M*nd?iaj';Up-to.Bhafna.tbe  river  it  navigable,*  distance 
of  ^nearly  1000  m.  fo^  large-reamers  all  theyeac  round;  but 
.small  launches  aiwd  steamers  with  weak  engines  are  vften  unable 
to  gel  .^p  the  sqcood^defiie  in.  the  .months. of  July,  Ajugust  and 
Septemberrowing  to  thc:st^ang  current..  ,The  Icrawaddy  Flotill^ 
Company's  steamers  go  upanddo^n  twice  a,  week  all  through 
the  rains,  apd:  the' mails -are  carried  toBh^m^o^L  intermediate 
days  by  a  :^eny-boat  freup  -tbe  railway  terminus  at  Katha,. 
.During  the  dry  season  the  larger,  boats  ve,  always  Jiabk  to  run 
on  Kndbanksrvinore  ,e^>eciaUy  Jn,Noven|t>er  and  > December, 
when  new  channels  aie  forming  ^fterthe  rivec  has  been  in  flood. 
VfQitO  Bhamo  ^p  to  Sinbo  no  steamers  can  ply  during  the  rains, 
that  is  t)0  say,  usually  from  June  to  NovemjJer.  ,  J"roni  .Novem- 
ber to.  June'  small.  .stt;amers  cap, pass,  through,  the. third  defile 
fium.BhMno^ttg*  Siqhp-  Between  Sinfco-and  Jlyitkyint^  sjpall 
launchesjcan  jujb  aU.^e  year  round.  Above  Myitkyina  ^mall 
steamers  can  joimh .  the  confluenep ;  at  the  -height  of.  the  flood 
with  4ome,di£c)4tyj  but  when  the,  water, is  lower  they  cannot 
.paC^.tjhs.MawJtaj^japid,  just  above  Mawme,  and  the  na.vigatioii 
.of  the  river  »lwvB,MyitJ^v>B-.^  aj^ays  dif^ult.     The  journey 


from  Bhamo  to  Sinbo  can  be  made  .during  the  rains  in  native 

boats,  but  it  is  always  difficult  and  sonjetime*  dang«Qus..  ,It 
13  never  dwie  in  less  than  five  days,  and  often,  takes  twelve  or 
more.  As  a  natural  source  of  irrigatioti  the^  vMue.  of  the 
Irrawaddy  is  enormous,  but  the  river  suppUes  no  artificial 
systems  of  irrigation.  It  is  noiyhere  bridged,  though  crossed 
by  two  steam  ferries  to  connect  the  railway  system  on  .either 
bank.  O-.G.  Sc.) 

IRREDENTISTS,  an  Itahan  patriotic  «nd  poJiUcal  party, 
which  was  of  importance  in  the  last  quarK^r  of  the.  tgth  century. 
The  name  was  formed  from  the  words  ItidM  Irredenta — Un- 
redeemed Italy-r^nd  the  party  had  for  its  avowed  object  the 
emancipation  of  ail  Itahan  lands  still  subject  bo  .foreign  rule. 
The  Irredentists  took  language  as  the  teA  of  the  alleged  .Italian 
nationality  of  the  countries  they  piopcGed  to  emancipate,  which 
were  South  T^ol  (Trentino),  Gtij^,  Istria,  Trieste,,  Tessino. 
Nice,  Corsica  and  Malta.  The  test  was  applitid.in  the  most 
arbitrary  manner,  and  ;n  some  cases  was  not  appUcabje  at  aU. 
Italian  is  not  universally  spoken  in  South  Tii^LGc^or  Istria. 
Malta  has  a  dialect  of  its  own  though  ItaUvtia  ni^d  foiilib^aiy 
and  judicial  purposes,  while  Dalmatia.if  thoroughly  Qoq-^alian 
though  it  was  once  under  the  political  doroiiwoo  0^  the  ancient 
Republic  of  Venice,  The  party  ,was.<ff  littje.wte  beforp  1^78. 
In  that  year  it  sprang  into  prominence  .because  the  Italians  were 
disappointed  by  the  result  of  the  conference  at  Berlin  summoned 
to  make  a  European  settlement  after  the.Riusst^-Tuikish  Wax 
of  1877.  The  Italians  had  hoped  to  share  in.the-iPluud^  of 
Turk^,  hut  they  gained. nothing,  while  Austri^j  tf^egi^jf^ed 
with  the  protectorate  of  Bo^a,  .and  .tbie  Hexzegpvina,,  thq  vitally 
important  b^ter|land  of  her  possessions  on  the  Adriatit^  Under 
the  sting  of  this  disappointment  the. cry  of  Italift  Irredenta 
became  ior  a  time  loud  and  apparently  popular.  .It^as  in 
fact  directed  almost  wholly  against  Austria,  and  ^j^  ^Jbo  ji^ 
aA  a  ataildng-borse  by  discontented  parties. in  i|.t^UBn  domestic 
pohtics— ;the  Rsidicals,  R^ubUcans.and.Spqialtsts,  .I^,^ddition 
tp  the  oyerwoiJEjed  argument  fn^pi  la,pguagf,t|)e.,^T(»^ntists 
made  much  of  an  unfounded  claim  that,  the  Trentino^  had  been 
conquered  by  Giuseppe  Garibaldi"  during,  thfi  war,o^  i8i^>  and 
they,  jpsisted  that .  the  district  was  ap,."  eApJa,YF-"  ^  , Itahan 
territoiy  which  would  give  Anstrif  a  .dangernus  of^vjjntage  jn 
a  war  of  aggression.  It  should  be  equally,  easy.anji  no  Jfss'accurate 
to  call  the  Treptino  anejposed.pjud  weak  SRoL.of  t^W  frontier  of 
Austria.,  Qn  tl?e.3j,stof  July  ;i8;8ia  Jioisjy-.puWi'J.nieeting  was 
held  at  Rome  with  .Menotti.  .Cari^di,  ,tb^  ^on.of  X^  famqus 
Giuseppe,  in  the,  chair,  and  a  clamflur.wfis,  raised  fqf  .tJi^if gj(ipatjon 
of  voli»nt.^er  .batulions.  to  conquer  the  ^pei^tjno. ,  .Signor  Cain:^ 
then  prime  minister  of  Jtaly,  trea^ed.the.  agination,  vit^  jol^9n,c& 
It  was,  however,  imainly  superficial,  for  t£e.m»s»,pf  lUie. Italians 
had  no  wish  to  la.uodi  on  a  dangerous,  policy  pf.adjve^Fe  against 
Austria,  and  still  less,  to  altapk  Erancglo;  l^pi^lifl  of  ^ce,  ai^d 
Corsica,  or  Great  jB.ritaia  for  Malta,,.  , The,  oi^ly  prsfticaj. icon- 
sequences  of  .the  Irredentist  agitatjonpu^i^*^  pjE.lt^X-were  suph 
things  as  the  assassination  .plot  organised, nga«i3t  the  empfVPr 
Frands  Joseph  in  TfiestR  in  rSSs  .by  pberdtsn^v^iiifJliiV^ 
detect^  and  punished.  .Wbeq  the  jlri;ed^i^  .r^overaent 
became  troublescflie  to  Jtaly  through  thfi  aijtmty  .qif  R^pjifclicans 
and  Socialists,  it  was  subject  to  eSective  pqlipe-.fOijifoil  by 
Signor  Depretis.  It  sank  into  insignificance  ydpen.i!^^  .French 
occupation  of  Tunis  ia  18S1  offendled  the  Jfoli^-aeeRly.  apd 
their  .goverament  entered  into  those .i;elation$.,.w)^i.  Austria 
and  Germany  which  took  shape  by  tlie,forniatjpn,p(  ibe. Triple 
Alliance.  In  its  final  stages  it  provided  ,a  way.uj  which  Italians 
who  sympathized  with  French  republicanism,,  9o<^  who  disliked 
the  monarchical  governments  of  Central  Eurpi^,  cou]d.-agitate 
against  their  own  government.  It  also  manifested  itself.  }a 
periodical  war  scares  based  on  affected  ieare  of  Austrian  aggres- 
sion in  northern  Italy.  Within  the  dominions  of  Austria  Irre- 
dentism  ha^  been  one  form  of  the  cqmphcated  language  question 
which  has  disturbed  every  portion, of  the.Austro^Hi^ngarian 
empire.    ,  .,..,-.■  .,  ■      '■■■■„■•■. 

See  Colonel  von  Haymerle,  ItaUea*  wei  O^nna,  aen)'  for  '  the 
early  history  of  the  Irredentist^ 
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,  IRRIOATniH  (Lot.  in,  and  rigare,  to  water  or  wet),  tlie 
arti&oial  a^lication  of  water  to  land  in  order  to  promote  vegeta- 
tion; it  is  therefore  the  converse  of  "  <iminagc  "  (q.v.),  which 
is  the  arti£cial  withdrawal  o£  watei  fiom  lands  that  are  over- 
satuiated.    Ic  both  cases  tbeobject  is  to  promote  vegetation. 

I.  General, — Where  there  is  abundance  of  rainfall,  and  'when 
it  falls  at  the  required  season,  there  is  in  general  no  need  for 
irrigation.  But  it  often  happens  that,  althoi^h  there  is  sufficient 
rainfall  to  raise  an  Inferior  crop,  there  is  not  enough  to  raise 
a  more  valuable  one. 

Irrigation  is  an  art  that  has  been  practised  from  very  early 
times.  Year  after  year  fresh  discoveries  are  made  that  carry 
back  our  knowledge  of  the  early  history  of  Egypt.  It  is  certain 
that,  until  the  cultivator  availed  himself  of  the  natural  overflow 
of  the  Nile  to  saturate  the  seal,  Egypt  must  have  been  a  desert, 
and  it  ia  a  very  small  step  from  that  to  baling  up  the  water  from 
the  river  and  pouring  it  over  lands  .which  the  natural  flood  has 
not  touched.  The  sculptures  and  paintings  of  andent  Egypt 
bear  no  trace  of  anything  approaching  scienti^c  itdgatioii,  but 
they  <aftMt-^ow  the  "peasant  baling  up  the  water  at  least  as 
early  as  aooo  B.C.  By  means  of  this  simple  plan  of  raising 
water  and  pouring  it  over  the  fields  thousantb  of  acres  are 
watered  every  yf  ?r  in  India,  and  the  system  has  many  advantages 
in  the  eyes  of  the  peasant.  Though  there  is  great  waste  of 
labour,  he  can  apply  his  labour  when  be  likes;  no  permission 
is  required  from  a  government  official;  no  one  has  to  be  bribed. 
The  simplest  ant}  earliest  form  of  -water-raiang  machinery  ia 
the  pole  with  a  bucket  suspended  from  one  end  of  a  crossbeam 
and  a  counterpoise  at  the  other.  In  India  this  is  known  as  the 
dmkli  or  paecoUak\  in  Egypt  it  is  called  the  shadHf.  All  along 
the  Nile  banks  from  morning  to  night  may  be  seen  brown-skinned 
peasants  working  these  shadUfi,  tier  above  tier,  so  as  to  raise 
the  water  15  or  16  ft.  on  to  th«ir  lands.  With  a  shadiif  it  is  only 
possible  to  keep  about  4  acres  watered,  so  that  a  great  number  of 
hands  are  required  to  irrigate  a  large  surface.  Another  method 
largely  used  is  the  sallow  basbet  or  bucket  suspended  to  strings 
between  two  men,  who  thus  bail  up  the  water.  A  step  higher 
than  these  is  the  rude  water-wheel,  with  earthen  pots  on  an 
endless  chain  running  round  it,  worked  by  one  or  two  bullocks. 
This  is  used  everywhere  in  Egypt,'  where  it  b  known  as  the 
takya.  In  Northern  India  it  b. termed  the  karat,  or  Persian 
wheel.  With  one  such  watef-wheel  a  pair-  <rf  oxen  can  raise 
water  any  height  up  to  18  ft.,  apd  keep  from  s  to  13  acres  irrigated 
throughout  an  Egyptian  sunjmer.  A  very  familiar  means  in 
India  of  rai^ng  water  from  wells  in  places  where  the  spring 
levd  is  aA-iBUch  lometiniea  as  100  ft.  below  the  surface  of  the 
field  is  the  cburras,  or  large  leather  bag,  suspended  to  a  rope 
passing  over  a  pulley,  and  raised  by  a  pair  of  bullocks  which  go 
up  and  down  a  slope  as  long  as  the  depth  of  the  well.  All  these 
primitive  contrivances  are  still  in  full  use  throughout  India. 

It  is  not  imjwobable  that  Assyria  and  Babylon,  with  their 
splendid  riven,  the  Eophrates  and  Tigris,  may  have  taken  the 
idea  from  the  Nile,  and  that  Carthage  and  Phoenoda  as  well 
as  Greece  and  Italy  may  have  fc^owed  the  same  example. 
In  spite^f  a  certain  amount  of  investigation,  the  early  history  of 
irrigation  in  Perm  and  China  remains  imperfectly  knows.  In 
Spain  irrigation  may  be  traced  directly  to  the  Moorish  occupation, 
and  Rbnost  everywhne  thiou^iout  Asia  and  Africa  where  the 
Moslem  penetrated  is  to  be  found  some  knowledge  'of  irrigation. 

Raservoin  are  familiar  everywhere  for  the  water-supply  of 
towns,  but  aS'the  virfuroe  necessary,  even  for  a  large  town,  does 
not  ^  far  in  irrigating  laiid,  many  sites  which  would 
^f""  do  admirably  for  the  former  would  not  contain  water 
suffictent  to  be  worth  ^plying  to  the  latter  purpose.  In  the 
Meditoraaean  provinces  of  Spain  there  are  some  very  remark- 
able irrigation  dams.  The  great  masonry  dam  of  Alicante  on 
the  river  Monegre,  which  dates  from  1 579,  is  situated  in  a  narrow 
gorge,  w  that  wldle  140  ft.  high,  it  is  oidy  190  ft.  long  at  the 
crest.  The  mervoir  is  stud  to  contun  130  million  cub.  ft.  of 
water,  and  to  serve  for  the  irrigation  of  9000  acres,  but  unless 
it  refills  sereral  times  a  year,  it  is  hardly  possible  that  so  much 
land  can  be  watered  in  any  one  season.    The  Elche  reservoir, 


in  the  saine  province,  has  a  similar  dam  55  ft.  h^.  In  ndther 
case  is  there  a  Waste-weir,  the  surplus  water  being  allowed  to 
pour  over  the  crest  of  the  dam.  South  of  Elche  is  the  province 
of  Murcia,  watered  by  the  river  Segura,  on  which  there  is  a  darn 
as  ft.  high,  said  to  be  800  years  old,  and  to  serve  for  the  irrigation 
of  25,000  acres.  The  Lorca  dam  tn  the  same  neighbourhood 
irrigates  27,000  acres.  In  the  jimgles  of  Ceylon  are  to  be  found 
remains  of  gigantic  irrigation  dams,  and  on  the  neighbouring 
mainland  of  Southeni  India,  throughout  the  provinces 
of  Madras  and  Mysore,  the  countiy  is  covered  with 
irrigation  reservoirs,  or,  as  tbiry  are  locally  termed,  tanks.  These 
vary  from  village  ponds  to  lakes  14  or  15  m.  long.  Most  of  them 
are  of  Old  native  construction,  but  they  have  been  greatly 
improved  and  enlarged  within  the  last  half  century.  The 
casual  traveller  in  southern  Inc^  constantly  remarks  the 
ruins  of  old  dams,  and  the  imprcs^on  is  conveyed  that  at  one 
time,  before  British  rule  prevailed,  the  irrigarion  of  the  countiy 
was  much  more  perfect  than  it  is  now.  That  idea,  however, 
is  mistaken.  An  irrigation  reservoir,  Hke  a  human  being,  has 
a  certain  life.  Quicker  or  slower,  the  water  that  fiUs  it  will  wash 
in  sand  and  mud,  and  year  by  year  this  process  will  go  on  till 
ultimately  the  whole  reservoir  is  filled  up.  The  embankment 
is  raised,  and  raised  again,  but  at  last  it  is  better  to  abandon 
it  and  make  a  new  tank  elsewhere,  for  it  would  never  pay  to  dig 
out  the  silt  by  manual  labour.  It  may  safely  be  said  that  at 
no  time  in  history  were  there  more  tanks  in  operation  than  at 
present.  The  ruins  which  are  seen  are  the  ruins  of  long  centuries 
of  tanks  that  once  flourished  and  became  silted  up.  But  they 
did  not  all  flourish  at  once. 

In  the  countries  now  being  considered,  the  test  of  an  irrigation 
work  is  how  it  serves  in  a  seasdft  of  drought  and  {amine.  It  is 
evident  that  if  there  is  a  long  cessarion  of  rain,  there  can  be  none 
to  fill  the  reservoirs.  In  September  1877  there  were  very  few 
in  all  southern  India  that  were  not  dry.  But  even  so,  they 
helped  to  shorten  the  famine  period;  they  stored  up  the  nln 
after  it  had  ceased  to  fait,  and  they  caught  upland  husbanded 
the  first  drops  when  It  be;^  again. 

Irrigation  efected  by  river-fed  canals  natiJrally  depends, 
on  the  regimen  of  the  rivers.  Some  rivers  vary  much  in  their' 
discharge  at  difierent  scasonsJ     In  some  cases  this  ^,_^ 

variation  is  comparatively  HttleJ  Sometimes  the  flo6d  JJSSt" 
season  recurs  regularly  at  the  same  time  of  the  year; 
sometimes  it  is  uncertain.  In  some  rivers  the  water  is  generally 
pure;  in  others  it  is  highly  charged  'kith  fertilizing  alluvium, 
or,  it  may  be,  with'barren  silt.  In  countries'ne^ly  rainless,  such 
as  Egypt  or  SInd,  there  can  be  ho  cultivation  without  irrigation. 
Elsewhere  the  r^nfall  may  be  su£Bdent  for  ordinary  crops,  but 
not  for  the  more  valuable  kinds.  In  ordinary  yeats  in  southern 
India  the  maize  and  the  millet,  which  form  so  large  a  portion  of 
the  peasants'  food,  can  be  raised  without  irrigation,  but  It  is 
required  for  the  more  yalliable  rice  Or  sugar-cane.  Elsewhere  in 
India  the  rainfall  is  usually  sufficient  for  all  the  cultivation  of 
the  district,  but  about  every  eleven  years  comes  a  season  of 
draught,  during  which  canal  water  Js  sq  precious  as  to  make  it 
worth  while  to  construtt  costly  canals  merely  to  serve  as  a' 
protection  against  famine.  When  a  river  partakes  of  the  nature 
of  a  torrent,  dwindling  to  a  paltry  stream  at  one  season  and 
swelling  into  an  enormous  flood  at  another,  it  is  impossible  to 
construct  a  system  of  irrigation  canals  without  very  costly 
engineering  works,  sluices,  dams,  waste-weirs,  &c.,  so  as  to  pve 
the  engineer  entire  control  of  the  water.  Such  may  be  seen  on  the 
canals  of  Cuttack,  derived  from  the  Mahanadi,a  river  of  which 
the  discharge  does  not  exceed  400  cub.  ft.  per  second  in  the  dry 
season,  and  rises  to  1,600,000  cub.  ft.  per  second  In  the  rainy 
season. 

Very  differently  atuatcd  are  the  great  canals  of  Lombardy, 
drawnfromtheTicinoandAdda  rivers, flowingfrom  the  Maggiore 
and  Como  lakes.  Hie  severest  drought  never  exhausts  these 
reservoirs,  and  the  heaviest  rain  can  never  convert  these  rivers 
into  the  resistless  floods  which  they  would  be  but  for  the  moderat- 
ing influence  of  the  great  lakes.  The  "ncino  and  Adda  do  not 
rise  in  floods  more  than  6  or  7  ft.  above  their  ordinary  level. 
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or  fall  in  droughts  more  than  4  or  5  ft.  below  it,  and  their  water 
is  at  all  seasons  very  free  from  silt  or  mud.  Inigation  cannot 
be  practised  in  more  favourable  circumstances  than  these. 
The  great  lakes  ot  Central  Africa,  Victoria  and  Albert 
Nyanza,  and  the  vast  swamp  tract  of  the  Sudan,  do  for  the 
Nile  on  a  gigantic  scale  what  Lakes  Maggiore  and  Como  do  for 
the  rivers  Ticino  and  Adda.  But  for  these  great  reservoirs 
the  Nile  would  decrease  in  summer  to  quite  an  insignificant 
stream.  India  possesses  no  great  lakes  from  which  to  draw 
rivers  and  canab,  but  through  the  plains  of  northern  India  flow 
rivers  which  are  fed  from  the  glaciers  of  the  Himalaya;  and  the 
Ganges,  the  Indus,  and  their  tributaries  are  thus  prevented  from 
diminishing  very  much  in  volume.  The  greater  the  heat,  the 
more  rapidly  melts  the  ice,  and  the  larger  the  quantity  of  water 
available  for  irrigation.  The  canal  system  of  northern  India  is 
the  most  perfect  the  world  has  yet  seen,  and  contains  works  of 
hydraulic  engineering  which  can  be  equalled  in  no  other  country. 
In  the  deltas  of  southern  India  irrigation  is  only  practised  during 
the  mtmsoon  season.  The  Godaveri,  Eistna  and  Kaveri  all 
take  their  rise  on  the  Western  Ghats,  a  region  where  the  rainfall 
is  never  known  to  fail  in  the  monsoon  season.  Across  the  apei 
of  the  deltas  are  built  great  weirs  (that  of  the  Godaveri  being 
2)  m.  long),  at  the  ends  and  centre  of  which  is  a  system  of  sluices 
feeding  a  network  of  canals.  For  this  monsoon  irrigation  there 
is  always  abundance  of  water,  and  so  long  as  the  canals  and 
sluices  are  kept  in  repair,  there  is  Uttle  trouble  in  distributing  it 
over  the  fields.  Sinular  in  character  was  the  ancient  irrigation 
of  Egypt  practised  merely  during  the  Nile  flood — a  system  which 
still  prevails  in  part  of  Upper  Egypt.  A  detailed  descripUoo  of 
it  will  be  found  below. 

Where  irrigation  is  carried  on  throughout  the  whole  year, 
even  when  the  supply  of  the  river  is  at  it£  lowest,  the  distribution 
of  the  water  becomes  a  very  delicate  operation.  It 
?*^^J^  is  generally  considered  sufficient  in  such  cases  if  duritig 
wMk:  ^^Y'  °^^  <^^9P  one-ttiird  of  the  area  that  can  be  com- 
manded is  actually  supplied  with  water.  This 
encourages  a  rotation  of  crops  and  enables  the  precious  liquid 
to  be  carried  over  a  larger  area  than  could  be  done  otherwise. 
It  becomes  then  the  duty  of  the  engineer  in  charge  to  use  every 
effort  to  get  its  full  value  out  of  every  cubic  foot  of  water.  Some 
oisps  oi  course  require  water  mudi  oftener  than  others,  and 
muclt  depends  on  the  temperature  at  the  time  of  irrigation. 
During  the  winter  months  in  north«m  India  iQagnificent  wheat 
crops  can  be  [»wluced  thai  have  been  watered  only  twice  or 
thrice.  But  to  keep  sugar-cane,  or  indigo,  or  cotton  alive  in 
summer  before  the  monsoon  sets  in  in  India  or  the  Nile  rises 
in  Egypt  the  field  should  be  watered  every  ten  days  or  fortnight, 
while  rice  requires  a  constant  supply  of  water  passing  over  it. 

Experience  in  these  sub-trc^cal  countries  shows  the  absolute 
necessity  of  having,  (or .  successful  irrigation,  also  a  system  of 
thorou^  drainage.  It  was  some  time  before  this  was  discovered 
in  India,  and  the  result  has  been  the  deterioration  of  much  good, 
land. 

In  Egypt,  prior  to  the  Brit bh  occupation  in  iSSj,  no  attempt 
had  been  made  to  take  the  water  ofi  the  land.  The  first  impres- 
sion of  a  great  alluvial  plain  is  that  it  b  absolutely  flat,  vnth  no 
drainage  at  all.  Closer  examination,  however,. ahows  that  if 
the  prevailing  slopes  are  not  more  than  a  few  inches  in  the  mile, 
yet  they  do  cxbt,  and  scientific  irrigation  requires  that  the.  canals 
should  \)t  taken  along  the  crests  and  drains  along  the  hollows. 
In  Che  diagram  (fig.  1)  is  shown  to  the  right  of  the  river  a  system 
of  canab  branching  out  and  afterwards  rejoining  one  another 
so  as  to  allow  of  no  means  for  the  water  that  passes  off  the  field  to 
escape  into  the  sea.  Hence  it  must  either  evaporate  or  sink  into 
the  soil.  Now  nearly  all  rivers  contain  some  small  percentage 
of  salt,  which  forms  a  distinct  ingredient  in  alluvial  jdains. 
The  result  of  this  drainless  irrigation  is  an  efflorescence  of  sail 
on  (he  surface  of  the  field.  The  spring  level  rises,  ao  that  water 
can  be  reached  by  digging  only  a  few  feet,  and  the  land,  soured 
and  water-logged,  relapses  into  b^rrenoess.  Of  this  description 
was  the  irrigation  of  Lower  Egj'pt  previous  to  1883,  To  the 
left  o(  the  diagram  is  shown  (by  firm  lines)  a  system  of  canab 


laid  out  scientifically,  and  of  drains  (by  dotted  Uoet)  flairing ' 
between  them.  It  b  the  effort  of  the  British  engineers  in  Egypt 
to  remodel  the  surface  of  the  fields  to  thb  type. 


Hon  (znd  ed.,  London,  1899). 

II.  Water  Meadows. — Nowhere  in  England  can  it  be  said  that 
irrigation  is  necessary  to  ordinary  agriculture,  but  it  is  occasion- 
ally employed  in  stimulating  the  growth  of  grass  and  meadow 
herbage  in  what  are  known  as  water-meadows.  These  are  io 
some  instances  of  very  early  origin.  On  the  Avon  in  Wiltshire 
and  the  Chum  in  Gloucestershire  they  may  be  traced  back  to 
Roman  times.  Thb  irrigarion  b  not  practised  in  the  drought 
of  summer,  but  in  the  coldest  and  wettest  months  of  the  year, 

Sea 


Fic.  I. — Diagram  showing  irrigatior 
drainage  (to  Je/t),  and  laid  out  regaidles: 
(to  Tight). 

the  water  employed  being  warmer  than  the  natural  nuiature  of 
the  soil  aod  proving  a  valuable  protection  against  frost. 

Before  the  systemadc  conversion  of  a  tract  into  water-meadows 
can  be  sftfely  determined  on,  care  must  be  taken  to  have  good . 
drainage,  natural  or  artificial,  a  sufficient  supply  of  water,  and 
water  of  good  quality.  It  might  indeed  have  been  thought 
that  thorough  drainage  would  be  uimecesiazy,  but  it  must  be 
not«d  that  porous  subsoib  or  effideiit  drains  do  not  act  merely 
by  carrying  away  stagnant  water  which  would  otherwise  «0d1 
the  earth,  incrust  the  surface,  and  retard  plant  growth.  Tbey 
cause  the  soil  to  perform  the  office  of  a  filter.  TliDS  the  earth 
and  the  roots  of  grasses  af)sorb  the  useful  mAtten  not  only  from 
the  water  that  passes  over  it,  but  from  that  which  passes  througji 
it.  These  fertilizing  materiab  are  found  stond  up  in  the  soil 
ready  for  the  use  of  the  roots  of  the  plants.  Stagnation  of  water 
is  inimical  to  the  action  of  the  roots,  and  does  away,  with  the 
advantageous  processes  of  flowing  and  percolating'  currents.. 
Some  of  the  best  water-meadows  in  England  h&ve  but;  a  thin 
soil  resting  on  gravel  and  flints,  this  constituting  a  most  effectual 
system  of  natural  drainage.  The  fall  of  the  water  supply  must 
suffice  iat  a  fairly  rapid  current,  say  10  in.  or  i  ft.  in  from  100  to 
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soo  yds.  If  possible  the  water  should  be  taken  so  far  above  the 
meadows  as  to  have  suffideat  fall  without  damtniog  up  the  liver. 
If  a  dam  be  absolutely  necesaaiy,  care  must  be  taken  so  to  build 
it  as  to  secoFe  the  fi<Ms  on  both  sides  from  possibtc  inandation; 
and  it  should  be  constructed  substantially,  for  the  cost  of  repair- 
ing accidents  to  a  weak  dam  is  very  serious. 

Even  wax  the  objects  of  inigation  always  identicalttlie  condi- 
tions under  wfakb  it  m  carried  on  ore  so  variable  as  to  preclude 
^^^  calculations  of  quantity.  Mere  making  up  of  necessary 
Wn-iSIin  water  in  droughty  seasons  is  one  thing,  protection 
against  frost  is  anothi^,  while  the  addition  ol  soil 
material  is  a  third.  Amongst  causes  of  variation  in  the  quantity 
of  water  needM  will  be  its  quality  and  temperatiu^  and  rate 
of  flow,  the  dimate,  the  season,  the  soil,  the  subsoil,  the  artificial 
drainage,  the  slope,  Uhe  aspect  &nd  the  cxi^.  In  actual  practice 
the  amount  of  water  varies  from  300  gallons  p«  acre  in  ^e  hour 
to  no  less  than  38,000  gallons.  Where  water  is  used,  as  in  dry 
and  hot  countries,  simply  as  water,  less  is  generally  needed  than 
in  cold,  danqt  and  northeriy  climates,  where  the  hit^ier  tempera- 
ture Ad  the  action  of  the  watn*  as  manure  ore  of  more  con- 
sequence. '  But  it  is  necessary  to  be  thoroughly  assured  of  a  good 
supply  of  water  before  laying  out  a  water-meadow.  Except  in 
a  fe«  pJaces  where  unusual  dryness  of  soil  and  climate  indicate 
the  employment  -of  water,  oven  in  small  quantity,  merely  to 
avoid  the  consequences  of  drought,  irrigation  works  are  not  to 
be  commenced  upon  a  large  area,  if  only  a  part  can  ever  be 
efficiently  wateied.  The  engineer  must  not  dedde  upon  the  plan 
till  he  has  gauged  at  difierent  seasons  the  stream  which  has  to 
supply  tht  water,  and  has  ascertained  the  rain-collecting  area 
av^iilable,  apd  the  r^nfaS  of  the  district,  as  well  as  the  proportion 
of  atorable  to  perrphtingand  evaporating  water.  Reservoirs 
for  storage,  or  for  eqnaliziag  the  &rw,  are  rardy  resorted  to  in 
Enghnd;  but  ttiey  ftre  of  absolute  necessity  in  those  countries 
in  which  It  is  just  when  there  is  least  water  that  it  is  most  wanted. 
It,  is  by  no  meaw  an  injudicious  plan  before  laying  out  a  system 
of  «alie[>«Deadows,  wMch  is  intended  to  be  at  all  extensive, 
to  pp^re'a  smatl  trial  plot,  to  aid  in  determining  a  number  6f 
qimtnns  relating  to  the  nature  and  quantity  of  the  water, 
theJOMBityof  the  soil,  &c 

tile  Quality  oftbe  wateri  en^doyed  for  any  iof  the  pniposet 
of  iTiigiitloii  bof  nracb 'Importance.  Its  dissolved  and  Its  sits^ 
tiamii  peiidedmattersinu3t1x)thbetakenintoaccount.  Clear 
S^Sk  :  ^watier  js  usually > preferable  for  gr^ss  land,  thick  for 
jiiri'  '  arablaJaiidi<>iIfitiatobetuedfaritfarpiiig,oiriaaByway 
fWaddinit'td  ^e  sotld  tOater&l  of  the  irrigated  land,  tfaett  the 
hatore  and'  *lm)unt  of  the  upended  material  are  necessarily  of 
mo^f^iiffpo^aace  ^han  tW  character  of  thediasQlvedaubstancea, 
providiitd  the  bitter  >n«  not  Ipoattivdy  injurioust  For  use  od. 
ordinary  watisr-b»eailows;  however,  not  only  is  very  dfear  wattfr 
often' ftjUfid'to  be  perffectly  efficient,  but  water  haying  ti6  mbre 
tjiaj)  a  f^w.gwos.  of-^isaolved  mattfirper  gallon  answeirs  th& 
purpott&.jik  vien«^aatiflfacUrily.  rWates  fronx  moois  and  peat- 
lK>g»i<n*'ftotii  ipnv^  or  fenuginoui'  saihdstone  ia  generally'of 
small 'utlKtySo^far'aS^^lkilt  foddls'toncetned.  'RiVer >ater, 
^Spe^^i^y  that.^hich  has;  r^ect:|ived  town. sewage,  or  the  drainage 
of:  bigUy  maaared  laodi  would  naturally  be  considered  most 
suitaMi^'for  Irrigatidn,  im,'  exoellent  results  are  obtained  also 
i^th'Wters  Aludi  are  uncontamlnated  with  manurial  matters, 
anfl  which  contaiit  .but,  8  or,  19  grains  per  gallon  of  the  usual 
diastrivedcMistitufiRts  of  spring  water.  Experienced  English 
irrigj^on  gederalfy  cOmniend  as  suitatde  for  water-meadoWs 
Chose  streams  in  which  fish  and  waterweeds  abound.  But  th^ 
particular  plants  present 'in  m  near  the  water-supply  aSord 
iurtber  indications  lOf  qaahty.  Water-cress,  sweet  flag,  flowering 
rush,' several  potamogetons,  water  mMoil,  water  ranunculos, 
and  the  reedy  sweet  Watergrass  ((Syceria  aqtiaika)  rank  amongst 
the  criteria  of  excellence.  Less  favourable  signs  are  furnished 
bysuch|daiitsas/4rttiufoi>M(ax  (in  Germany),  Cicvtavfrotaaad 
Typha  laHfoKa,  which  are  found  in  stagnant  and  torpid  waters. 
Water  when  it  has  been  used  for  irrigation  generally  becomes 
oiless  value  for  the  same  purpose.  This  occurs  ^ith  clear  water 
as  well  as  with  tur^ndFand  obviously  .arises  mably.from  the 


loss  of  plant  food  which  occurs  when  water  filters  through  or 
trickles  over  poor  stnl.  By  passing  over  or  through  rich  soil 
the  water  may,  however,  actually  be  enriched,  just  as  clear 
water  passed  through  a  charcoal  filter  which  has  been  long 
used  becomes  impure.  It  has  be«i  contended  that  irrigation 
water  suffers  no'change  in  compontion  by  use,  since  by  evapora- 
tion of  a  part  oi  the  piu%  water  the  dissolved  matters  in  the 
remainder  would  be  so  increased  as  to  make  up  for  any  matters 
removed.  But  it  h  forgotten  that  both  thp  plant  and  the  soil 
enjoy  ^>ecial  powers  of  selective  absorption,  which  remove 
and  fix  the  bettec  o<Histitueitts  of  the  water  and  leave  the  leas 
valuable. 

Of  the  few  leguminous  plants  wluch  are  in  any  degree  suitable 
for  water-meadows,  toius  comiculatus  major,  Trifolium  hybridum, 
and   T.  praUnse  are  those  which  generally  flourish   ^  ^ 
best;  T.  refens  is  less  successfiU.     Amongst  grasses  ^JJl, 
theliigheatplacemustbeasdgnedtoiyegrass,especiaUy  mm*w» 
to    the    Italian    variety,    common^    called    Laiium 
UalicuM.    The  mixture  of  seeds  for  sowing  a  wMei^ateadow 
demands  much  con^deratioo,  and  must  be  modified  according 
to  local  drcumstances  of  soil,  aspect,  climate  and    drainage. 
From  the  peculiar  use  which  is  made  of  the  produce  of   an 
irrigated  meadow,andfrom  the  conditions  to  which  it  is  subjected, 
it  is  necessary  to  include  io  our  mixture  of  seeds  some  that 
produce  an  early  crop,  some  that  give  an  abundant  growth, 
and  some  that  impart  sweetness  and  good  flavour,  while  all  the 
kinds  sown  must  be  capable  of  fiouriahing  on  irrigated  soiL 

The  following  mixtures  ol  seeds  (stated  In  pounds  per  acre) 
have  been  recommended  for  sowing  on  water-mradows,  Messrs 
Sutton  of  Reading,  after  considerable  eq>eiieDce,  regarding 
No,  I.  as  the  mtxe  suitable:  ' 


Lt>lim»  fertnat  ■ 
Lolium  ttolicuirf  . 
Poa  Inoialis    . 


Giycenafii 
Gfyceriafu 


8  13        Feilitca  prattnsfs 

Festuca Mufcea  ....  . 
Anikmanthum  adoruitun 
Phleiim  praitnse  „  ,  „ 
Phalaris  amti4iivicta 
L0I1U  a/ftiicuiaiuf  myer 
Tn/oliimklAriiujn,.  .. 
Trifottim  prateiue 


lu'Irrigated  tne^ows,  thpu^  in  a  less  d^ee  than  On  sewaged 
land,  the  ^eduction  of  the  amou^it  or  even  the  actual  suppres^on 
of  certain  species  of  f^u  is  occaoionally  wdl  marked,  chmagt 
SoDMtimeethid  action  1b  e^etted'Uponthe'fliiergratees,  hhrt- 
bui  happily  dlso  -npdn  some"bf  'the 'Ifess  profitabW  '*«*< 
constituenji,  of  the  miscellaneous  herbage.  T^U*,  *•*■••■ 
Ramnuuius  btUboau  has  been  obxwvied  to  become  quite  xaro 
after  a  few  yedrs'  watering  of  a  m«adoW'ia  w4iioh  h  had  been 
most  abundant,  R.  il<^«T4thetiricreaffliigby'thesaiiie  treatment; 
Planlago  pfedia  wfls  extmguished  'and  V-  fanceoiata  reduced 
70%.  Amongst  the  Srasses  which  may.be  spgued,  Aira  CMt' 
fUosa,  Brua' medm  aa6  Cyttesufus  erialatmaxi  generally  mudi 
rtduced  by  inigatibh.  "Useful 'grasses  which  are  ihcreased .  are 
tolium  perenne  and  Alopecwui  pralmns,  .and  amofig  those  [of 
less  value  AwnafaoesfetUt  Dact]iitgUm«ratasji'i  Pa0  PraHeniit. 

Four  ways  of  irrigating  laiid^  with  water  are  pmtctisBd  in 
Ebgland;  (l)bedworic  irrigation,  Whith  is  the  most  effirieiit 
although  jt  is  also. the  most  costly  method  '\ty  which  /n^ttM^.' 
currents  of  water,  can  bo  applied  to  level,  lasd;  (a) 
catchwork  Irrigation,  in  which  the  sanie  water  is  caa^t  and 
used  repeatedly;  (3)  subterraneous  Or  rather  upward  irrigation, 
in  which  the  water  in  the  drains  is  sent  upwards  through  the 
soil  towards  the  suriace;  and  (4)  warping,  in  whichthe  water 
ia  allowed  to  stand  over  a  leVd  field  until  it  has  deposited  the 
mud  suspendM^  in  it. 

There  are  two  things  to  be  attended  to  most  carefully  in  the 
construction  of  a;  water-meadow  on  the  first  or  second  of  these 
plana.  First,  no  portion  of  them  whatever  should  be  on  a  dead 
level,  but  every  part  should  bdong  to  one  or  other  of  a  series  of 
true  inchned  planes.  The  second  point  of  primary  importance 
is  the  sizti  and  slope;  of  the  main  conductor)  which  brings  the 
watet  from  the  rivn  to  themendow.    The  tiafeat'  this  depends. 
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upon  tba  quantity  of  water  lequiied,  Wt  whatever,  iu  we 
^ts  bottom  at  its  origia  should  b«  as  low  as  the  bed  of  the  river, 
ia  order  that  it  may  carry  down  as  inuch  afi  possible  of  the  riv«r 
mud.  Its  course  should  be  as  straight  andas  near  a  true  inclined 
plane;  as  po^ibk.  The  stuS  t^lLen  ovt  of  the  conductor  should 
be  employed  in  making  up  its  banks  or  correctiog  iwquaUties 
ifl  the.  meadow.    . 

In  bedwqrk  irriKation,  which  is  eEniseotly  applicable  to  level 
ground,  the  ground  ia  thrown  into  bfds  or  ridges.  Here  jhe  -— 
ductur  should  be  ted  ^long  the  highest  end 
meadow  in  an  iticUned  plane;  should  it  ter 
meadow,  its«ed  ^outd  be  made  totapcr  wfaenthereare  no  feeders, 
□I  to  temiiitate  in  a  feeder.  The  main  drain  to  carry  oS  the' water 
from  the  meadow  should  aext  be  formed.  It  should  be  cut  in  the 
lowest  part  m  the  ground  at  the  lower  end  or  side  of  the  meadow. 
I*9'  dhnenfeioiis  should  bt  capable  of  carrying:  off  the  whole  water 
used  so  quickly  as  to  preveia  the  least 'StaJgnation,  and  dtscharge  it 
iilrt)  '(he  river.  ,  The  neM  process  ia  the  fonnin^irf  the  ground  in- 
tendedfbr  a  water-meadow  into  be4s  or  ridges.    That  portion  of  the 

EOUiW' Which  is  to  be  watered  by  one  conductor  should  be  made  into 
ds  to  suit  thtr  ti re uni stances  of  that  conductor;  that  Is,  instead 
of  dieiieds  over  the:  meadow  being  all  reduced  to  one  common  level, 
iheyisbouldbefonoediioHuit  the  different  swells  in  the  ground,  and, 
^uld  Wy  of  these  swells  be  considerable,  it  will  be  necessary 
to  ^ve  each  side  of  ,them  its  respective  conductor.  The  beds  should 
rim  at  ot  nearly  at  right  angles  to  the  line  of  the  conductor.  The 
breadth'Of  th6  bed*  is  regulated  by  the  nature  of  the  aoll  and' the 
auflply^of  watfir..  Tenacious. soils  and  suhsdls,  with  a  amall  supply 
of  wafer,  requjre  beds,  as  narrow  as  30  ft.  Porous  soijs  and  a  large 
supply  of  water  may  have  beds  of  40  ft.  The  length  of  the  beds  is 
regulated  by  the  supply  Of  Wat^r  and  the  fall  frOm  the  conductor  to 
the  miin drain.'; If  the  bede'faUody  in  one  direction  longitudinally, 
theijE.  cra^ns  should  be  oMfle  in  ,ths  nuddle;  but,  'should  they  fall 
lal^r^y  aa  well  ^s  longitudinally,  as  is  usually  the  caae,  then  the 
crowiis  should  be  madetowatds  the  upper  sides,  mo^e  or  less  ac- 
rording'to  tht  lateral  ilope  of  the  ground.  The  croiims  should  rise 
I  ft.  above  the  adjoining  furrows.  The  bods-thusfomwdBhould  slope 
io.an  inclined  plane  from  the  conductor  to  the  main  drain,  that  the 
tvater  may  flow  equably  over  them. 

The  beds  are  watered  by  "feeders,"  that  is,  channels  f[tadu:dly 
tapering  to  the  lower  extremities,  and  their  crowns  cut  down,  wher- 
ever thesrare'fiaCed;'  The  depth  of  the  feeders  depends  on  their 
width,  and  the  (ridth  on  their  Icmgfh,  A  bed  200  yds,  in  length 
requires  a  fe«ierof  20"  in.  ih'width  at  its  junction  with  the  conductor, 
and  it  should  taper  gtadoally  to  tly;  drtr«nity,  which  should  be  I  ft. 
in  width.  The  taper  retards  the  motion  of  the  .water,;  which  con^ 
stantly  decreases  'by  bverikiw  as  it  proceeds,  whilst  it  Continues  ti^ 
fill  the  feeder  to  the  brim.  The  water  overflowing  from  the  feeders 
down  .the  side?  of  tlt^  beds  is  received  inM  small  drains  formed  in  (he 
furrows  between  the  bMs.  These  sm'all  drains  discharge  themselves 
info  ibt:  main'drarn;  Snd  are  in  every  respect  tHe  reverse'of  the 
(^etsj  TLie<deiHh  of  the  small  drain  at  the  jimction  Is  made  about 
as.great  as  thatpfi  the  main  drain,  and  it  gradually  leneiu  bonard* 
ths.taAfr  to6,in.in  tenacjou^and  to  less  in  porouq  soils.  ,The  depth 
(rflheieeders  ia.the  same  in  relation  to  the  conductor.  For  the  more 
eq'ualdistributiOnrfthewatei'oVtfr  the  surface  of  the  b*ds  from  the 
oon(lucto^and'leeder9,smBt^  masses,)  sochas^stones'or^ld  portions 
of  «arth  or  luff  faateijed.  with  pins,,  ar^  traced  in  them. /in  order  to 
retard  the  momentum  which  the  wafer  may  hav^acquired.  These 
"  stops,"  as  they  are  tamed,  are  generally  placed  at  r^ular  intervals, 
or  father  they  should  be  letfwhSrc  anj*  inequality  of 'the  current  is 
ofaaervcd. '  HeBp^of  atones  anaw>M-  very  wdl  tdr  strtp*  ^Il  the  con- 
ductor, perticu^rly  immediately  bdow  the  points  of  juiictloQ:  nth 
tbf  feeder^.  ,  Tti  sm^ll  «r  main  drains  reqaire  i)o  st9ps. '  The  despent 
of  the  water  in  the  feeders  will  no  doubt  .necessarily  increase  in 
rapijity,  biit  the  inclination  of 'the  beds  and  the  tapering  of  the 
feeders  should  b«f  so  adjusted  BS  to  counteract  the  increasihg  rapidity: 
The  distribution  <rf  the  water  over  the  wboJe  meadow  I*  regulated  by 
the,siui<^,  which  should,  be,  placed  at  the  origin  of  every  conductor,; 
By  means  of  these  sluices  any  portion  of  the  meadow  that  is  desired 
cap! be. watered,  whilst  thi  rest  remains  dry;  and  alternate  watering 
must  be  adopted  when  there  is  k  Bcaidty  of  water.  All  the  sluices 
alwuld  be  fubstandaUy  buiilt  «t  finsC  nnth  stones  and  mmttu,  to 
prey  eat,  the  Jeajiaife  .qf  watei:;  fo^,  should  water  from  a  I»k.  be 
permitted  to  fiiid  its  way  into  the  meadow,  that  portion  of  it  will 
stagnate  and  ptoduce  coarse  grasses.  In  a  well-formed  water- 
mcodowit  is^s  hecessaryto  keep  It  perfectly  dry  at  one  time  as  it  is 
to  place  itunder  watv  ntiunothBr. :  A  small  aiuice  placed  in  the  side 
of  the  conductor  opposite  to  the  meadow,  and  at  the  upper  end  of  it, 
will  drain  away  the  leakage  that  may  have  escaped, from  the  (lead 

To  obtaJfi'aiCMnldefe  watBr-meadbW,  the  ground  will  often  requite 
b>  be  broken  upaDd-remocMicd..  This  will  an  doubt  be  attended! 
with  cost;  but  ,(6  showld  be . C0|9sidered  that  the.iirM  cost  is  the 
least,  and' remodelling  .the  only  way  of  having  a  complete  waterr 
meadow  which  wifl  cofiritiiie  tot  ytai's  to  iiVe  satisfaction.  To  effect 
a  remodelllhg  when  tlie  gr""~*  •-  '"  ""i^'-  '—  '^  1—  « 
hanowtd,  -  and  doaoed  a 


employed  when  required,  the  stuff  from  the  ooodjictore  and  loain 
drams  spread  abroad,  and  the  beds  ploughed  into  shape — all 
operations  that  can  be  performed  at  little  expense.  The  meadow 
should  be  ready  by  August  for  sowing  whh  one  of  the  'mixtm^s  at 
grass-seeds  already  given.  But  though  this  plan  ia  ultimatclv 
better,  it, is  attended  with  the  one  great  disadvantage  that  the  soft 
ground  cannot  be  irrigated  for  two  or  three  years  after  it  is  sown 
with  grass-seeds.  This  can  only  be  avoided  where  the  ground-  is 
covcrM  with  old  turf  which  will  bear  to-be  lifted.  On  ground  in 
that  state  a  water-meadow  may  be  moat  perfectly  fecmedi  -  Let  the 
turf  be  takei\  off  with  the  spade,  and  laid  carefully  aside  for  relaying. 


„  JO  the 
of  the  soil  and  the  dip  of 'the  ground — the  feeders  from  the 
conductor  and  the  small  djraiiw  to  the  maia  drain  twiogforBied  at 
the  same  time.  Then  te;  the  turf  be  laid  dowa  again  and  beaten 
firm,  when  the  meadow  will  be  complete  at  once,  and  ready  for 
irrigation.  This  is  the  most  beautiful  and  most  expeditious  method 
of  making  a  complete  water-meadow  where  tih^  ground' te  doI  natur- 
ally sufhctentJv  level  tobegin  with. 

The  water  should  be  let  pn,  and  trial  made  of  the  work,  whuiever 
it  is  fuiished,  and  the  motion  of  the  water  regulated  by  the  intro- 
duction of  a  stop  in  the  conductors  and  feeders  whetie  a  change  in 
the  motion  of-the  current  is  observed,  beginning  at  tlie  upper  end 
of  themesxlow.  Should  the  work,  be  finished  as  directed  by.A^n" 
a  good  crop  of  bay  may  be  reaped  in  tbe.succeedi[^  summer., 
are  few  pieces  of  land  where  the  natural  descent  .of  the  grouna  win 
not  admit  of  the  water  being  collected  a  second  time,  andapptiedto 
the  irrigation  of  a  second  and  lower  meadow.  la-sncfa  a  casi;  the 
mainidraiaof  a  watoied  meadow  may  fono.theKoadisctxx'tif  the  one 
tp  be  watered,  or  a  oew  conductoi:  ma»  he  formed  by  a  ftrqlongatioo 
of  the  main  drain;  but  either  expedient  is  only  advisable  where 
water  Is  scarce.  Where  it  is  plentiful,  iris  better  to  supply  the  second 
meadow  directly  from  the  river,  or  by  a  cOntianation  of  (be  first 

'  catcbwtK'k  water-meadow,  the  aatec  _.._. ._ 

is  easily  and 


■^eti 


the  ordiiiary  catcbwtx'lc,  water-meadoiiv  the  aatef  iaussd  over 
.  over  agai^    Oil  the  steep  sides  of  vaUeys  the  olan  is  ee  ''        ' 
cheaply  carried  but,  and  where  the  whofe'course  of  the 


water  JS'i^t  longthu  peculiuf  pnqtertiM  tritich  {^ve  it  -  Zg^^ 
value,  though  lessened,  are  BoCieahsuffol  sri^ioit.reanhBB^  fwx. 
that  part  of  the  meadow  which  it  irriejatef  las^. ,  Hie  design  of  faf 
piece  of  catchwork  will  vary  with  local  cgoditiDDs,  but  generaliy  it 
may  be  stated  that  it  Consists  In  putting  each  c6ndujt  save  the  first  to 
the  double  use  t>f  a  feeder  ordlstributot'Aml'of'a  dMn  orcollector. 
1 1n apvard  cr  subtemneaa kii^tfion  tlu'tnter.nMd nseviupwaMl 
through,  the  soil,  ai^  is.thM  v^ob  "D^gr  qrdia^fy  circwtifta^OM 
w.ould  be  .carried  w  by  the  drains.    Tae  system  has  ^ . 

I  received  considerable  development  in  Geimany,  irfierethe  ~^T1" 
elabOTate  method  invented  by  Petersen  H  reComitieOded  JJISi 
by  many  agrianltwtBl  mithoritiet.    >I«'thie -mstta)  .jJie/^^^ 
wfU-tittinK -eaithfaware  d^ain-pip^-aro  fu»iah«d.«t.in»«vai»wi»h 
vcrtic^  shafts  termifiating.at.the  surface  qi  the,  srounq,  in  movable 
capis.    Beneath  each  dap,  and'near  the  upperetid  of  the  shaftrMM 
number  of  wrticat  sRs  through  'whkh  Hl^  dralfaf^  i^ter  lAkk 
risea  paatcs  oucjatqi  the  conduit  «'tr«mihilromiMhi&  the  irr^ting 
stieamftfiriginate,   I^.tbe  v<*tical[BMt'lihe«(ilw-'i<W'(«(^>KlflWwS 
which  intercepts  sobd  , matters,  apd  then,  Io,wer,  down,  a  ceaual 
valve  which  can  be  opened  and  closed  at  pleasure  rrom  ink  top  of 
the  shaft.   -Ill  the  ordinary  English  ((ystem  tof'iltojWrd  Or  draihage 

;  iirigaeiiin, dtcbea  are  dug  fill  round  the  fidd.  >Tli^'ax»  the' port 
<^. cooductiira  when  the  land  is  to  he.flo^dfldr  m4  pf  mAin  druma 
when  it  ia.to.be  I^  dry,  ,  The  water  ,fl9)vs, from  the, ditches,  as 
conductors'  into  built  conduits  forined  at  right'  ancles  to  them  in 
parallel  tints  through  the  fields;  it  risM  upward*  in  them  aa  high 
as  the  surface  of  the  grotind,  and  again  satMsde^  throUHh  the  .soil 
and  .4he.  oonjluits  .into  the  ditches  ae  matn  draifl%  ^ndiithence  it 
^sses  at  a  lower  level  either  into  a  stream  "JK  other  suiMhb  outfall. 
The  ditches  may  be  filled  in  one  or  other 'of  several  different  ways. 
The  water  ma/be  drainage-watW  frbm  larid^atra  higher  level!  »r 
it  may  be  wMer  from  a  ncighboutihg'  rivert  ot-  Itmoy  be  dMteage> 
water : accumulated  froeaa  facmiand  p«Miped  .tip-jto  Xhe.  neMBwOy 
■      ■    ^      ■  ^    '     ^  Id  itflelf. 


t  it  may  also  be.  the  drainagerwatpr  p1.t^e.fipld_ 
-E  the  mouths  ot  the  underground  — ■"  ■'■■"" 


In  this  case  the  mouths  of  the  underground  main  pipe-drain 
stopped  up,  and  the  watei"  in  them  and  the  secondary  drains  thus 
^usad  to  socmd'back  until  it  has  risen  suflicioDtly  nearthe  surface. 
■    ild  the  tnoKths  ofriu 


Of.  c4H)r«e  it 


s  jecesEary'ti 


under  discussion  may  be  practised  wherevdr  a  command  of  water 
can  besecuied,  but  the  ground  must  be  level.  '  It  has  been  sncces*. 
fuily  eaiployed  in  recently  dmined  moraifws,  which-  are  apt  to 

become  too  ,dry  ,in  summer.  It  is  suitable  fpr  stiifish.iwils.  where 
the  subsoil  is  fairly  open,  but  is  less  successful  in  sand.  "The  water 
used  may  be  turbid  or  dear,  and  it  acts,  not  only  for  moistening  the 
soil,  but  as  manure.  'PorSf,  aS  is  commonly  the  case.-tlie 'Water  em- 
ployed be  dninage-water  from  cultivated  kand^  it  is.  aura  to  contaia 
a  considerable,  quantity  of  nitrates,  .which*  not  being  ,^ject  to 
retention  by  the  soil,  would  otherwise  escape.  These  coming  into 
contact  with  the  roots  of  plants  during  their  season  o(  a'  " 
ate  utilizedasdirect  nourishment  for  the  V<— •*•*""  ' '•' 


LiOOgIC 
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Ml  upward  or  aubtcnanean  irriaation  to  send  the.  water  on  and 
to  take  it  off  very  geotly,  in  order  to  avoid  the  displacement  and 
losa  of  the  finer  particka  of  the  soil  which  a  (orcibte  current  would 

In  wai^lf^  the  suspended  BoKd  n 


is  practised  in'£ngland_  i9_ almost  exclusivelj;  coiiEned  __ 
the  overflowing  of  level  ground  within  tide  mark,  and  is  conducted 
mostly  within  the  districts  oomroanded- by  estuaries  or  tidal  rivers. 
The  best  nation  o£  the  process  o{  w^ing  may  be  gained  by  sailing 
up  the  Trent  from  the  Humber  to  Gainsborough.  Here  the  banks  01 
the  river  were  constructed  centuries  ago  to  protect  the  land  within 
them  from  the  ericroachWients  of  the  tide,  A  great  tract  of  country 
was  thus  laid  twmporatlvely  dr^^.  But  while  the  wisdom  of  one  age 
thus  succeeded  ia-restnctiog  within  .bojinds  the  tidal  water  of  the 
river,  it  was  left  to  the  greater  wisdom  of  a  succeeding  age  to  impn 
upon  this  arrangement  by  admittina  these  muddy  waters  to  la; 
fresh  coat  of  rich  silt  on  the  exhausted  soils.  The  process  began  mi_ .  _ 
than  a  century  ago,  but  has  become  a  system  in  recent  times.  L.arf  e 
sluices  of  stonci  with  strong  doors,  to  be  shut  when  it  is  wished  to 
exclude  the  tide,  may  be  seen  on  both  banks  of  the  river,  and  from 
these  great  conduits  are  carried  miles  inward  through  the  flat  country 
to  the  point  previously  prepared  by  embankment  over  which  the 
muddy  waters  are  allowed  to  aprettd.  These  main  conduits,  being 
very  coatly,  are  constructed  for  th^  warping  of  Urge  adjoining 
districts,  and  openintts  are  made  at  such  points  as  are  then  under- 
going the  operation.  The  mud  is  deposited  and  the  waters  return 
with  the  falling  tide  to  the  bed  of  the  river.  Spring-tides  are  pre- 
ferred, a-nd  BO  great  is  the  quantity  of  mud  in  tbe»e  rivers  that  from 
ii>  to  15  acres  fiave  been  known  to  be  covered  with  silt  from  i  to  3  ft. 
in  thicutess  during  one  sprii^  of  ten  or  twelve  tides.  Peat-moss  oi 
the  most  sterile  character  has  been  by  this  process  covered  with  soil 
of  the  greatest  fertility,  and  swamps  which  used  to  be  refsorted  to  for 
teeches  are  now,  by  the  effects  of  warping,  converted  into  firm  and 
fertile,  fields.  The  art  is  now  so  well  understood  that,  by  careful 
attention  to  the  currents,  the  expert  warp  farmer  can  temper  his  soil 
as  he  pleases.  When  the  tide  is  first  admitted  the  heavier  particles, 
which  are  pure  sahd,  are 'first  deposited;  the  second  deposit  is  a 
mixture  6f  saAd  and  fine  mud.which,  from  its  friablo  texture,  forms 
the  taoat  valn^le  soil:  #hile  lastly  the  pure  mud  subsided,  contain- 
iae  the  finest  particles  of  all,  and  forms  a  ^ich  but  very  tenacious  soil; 
The  p'eat  effort,  therefore,  of  the  warp  farmer  is  to  get  the  second  or 
tnii^  deport  as  equally  ovbr  the  wnole  surface  as  he  can  and  to 
prevehtthe  deposit  of -the  last:  This  he  does  by  kteping.the  water  in 
onutaat  motion,  ba  the  last  dci>o«t  can  only,  take  place  niieii  the 
water  is  suffered  .to  be  stilt-  Three  years  may  be  said  to  be  spent  in 
the  process,  one  year  w^-ping,  one  year  drying  and  consolidating , 
and  one  year  growing  the  first  crop,  which  is  generally  seed-hoed 
in  by  haiid,  as  th«  mud  at  this  time  is  too  aoit  to  admit  of  horse 
labour. 

Ttwinunediate  effect,  jwhich  is  highly  beneficial,  is  the  depoMtion 
of  silt  from  the  tide.    To  ensure  this  deposition,  it  is  nec~""— ■ 
surround  the  field  to  beWarped  withastrong  embanknlent, 

to  retain  tht  Water  as  thetlde  recedes.    iTie  water  isadn 

TSlwed  Bluicea,.,whkii  opce  a^  the  tide  flows  into  the  field  andshi 
by  the  pressure  of  the  confined  water  when  the  tide  ctcedes.    Th( 

" B  placed  on  as  low  a  level  as  possible  to  permit  the    " 


:lde  to  pass  through  a  channel  i 
e  silt  depocited  after  worplim  i 


It 


.  .^    ._  _„ nail,  a  quantity  __  _._^  __  ._. 

.0  arable  soil,  <»-  in  such  a  large  quantity  as  to  form  _  

This  latter  acquisition  is  the  principal  object  of  warping,  and  it 
excites  astonishment  tO  witness  now  soMi  a  new  soil  msay  be  formed. 
From  June.to  September  a  soil  (rf  3  ft.  in  dtpth  nwy  be  f otmed  under 
the  favourable  cu^umstances  of  a  very  dry  season  and  long  drought. 
In  winter  ana  in  floods  warping  ceases  to  be  beneficial.  In  ordinary 
circumstances  on  the  Trent  and  Humber  a  soil  from  6  to  16  in.  in 
depth  may  be  obtained  and  in^qoalitiesof  3  ft.  filled' up.  Butevwy 
tide  generally  leaves  only  i  in.  of  sih,  and  the  field,  which  has-on^ 
p|iestuice(:f)noaly  be  warped  every  other  tid^.  The  silt,  as  deposited 
in  each  tide,  docs  not  mix  into  a  uniform  mass,  but  remains  in  distinct: 
layers.  The  Water  should  be  made  to  mn  completely  off  and  the 
ditches  should  become  dry  before  the  influx  of  the  next  tide,  othetv 
wise  the  silt  will  notiucrust  and  the  tide  not  have  the  same  effect. 
Warp  soil  is  of  surpassing  fertility.  The  expense  of  forming  canals, 
embankments  and  sluices  for  waipine  land  is  from  ^lo'to  £jo  an  acre- 
A  sluice  of  6  ft.  in  height  and  8  ft.  Wide  will  warp  from  60  to  80  acres, 
according  (o  the  distance  of  the  field  from  the  river.  The  embank- 
ments may  be  from  3  to  7  ft.  in  height,.  b.s  the  field  may  stand  in 
re^rd  to  the  level  of  the  highest  tides.  After  the  npw;  land  has  been 
left  for  a  year  or  two  in  seeds  and  clover,  it  produces  great  crops  of 
wheat  and  potatoes, 

Watpln^  is  practised  only  in  Lincolndiire  and  Yorkshire,  on  the 
estuary  of  the  Humber,.  and  ni  the  nei^bourhood  oi  the  riveW 
whiehntlow  into  it— the  Trent,  the  Ouse  and'  the, Pom  Th?  ,silt 
ajid  mud  brought  down  by  these  rivers  is  rich  in  cmy  and,  organic 
matter,  aiid  sometimes  when  dry  contains  as  much  as  1%  of 
nitrogen.  :  1  In  these 


ConsUi^  care  is  required  if  a  wftter-nu^dow  is  to  yield  quite 
satisfactory  reaulM-  The  earliness  of  .the  leed,  its  quantity 
and  its  quality  will  ail  depend  in  vei^ .great,  measure 
upon  tbe  [vopBT  management  of  the  irrigation.  The 
points  which  require  constant  attention  are  —  the 
perfect  freedom  of  oU  carriers,  feeders  and  drains 
from  every  kind  of  obstruaion,  however  minute;  the  state 
and  Etmount  of  water  in  the  river  01  stream,  whetbet  it  be 
sufficient  to  irrigate  the  whole  area  properly  or  only  a  part  of 
it;  the  length  of  time  the  water  should  be  allowed  to  remain 
on  the  meadow  at  different  periods  of  tbe  season;  the  legula- 
tion  of  the  depth  of  the  water,  its  quantity  and  it^  rate  of  ffo^T, 
in  accordance  with  tbe  temperature  and  the  condition  .of  tbe 
herbage;  the  proper  times  for  the  commencing  and  ending  of 
pasturing  and  of  sbuUing  up  im  hay;  the  mechanical  condition 
of  the  surface  ol  the  ground;  the  cutting  out  of  any  very  lajge 
and  coarse  plants,  as  docks;  aiid  the  in^ovement  of  tjae  physical 
and  chemical  conditions  of  the  soil  by  additions  to  it  of  sand, 
silt,  loam,|chalk,  &c. 

Whatever  may  be  the  command  of  water,  it  is  unwise  toattetn[>t 
to  irrigate  too  large  a  surface  at  once.  Eyea  with  a  river  au^ly 
furly  constant  in  level  and  always  abundant,  no  .attenipt 
should  be  made  to  force  on  a  larger  volume  of  water  than  tbe 
feeders  can  properly  distribute  and  the  dralie  adequately  re- 
move, or  one  part  of  the  meadow  will  be  deluged  and  ancfthar 
stinted.  When  this  inequality  oS  irrigation  once  occurs,,  it  is 
likely  to  increase  from  the  consequent  derangement  of  the 
feeders  and  drains.  And  one  result  on  the  hecbage  will  be  aji 
irregularity  oi  compoaition  and  growth,  seriously,  detj^efltal 
to  its  food-va]ue.  The  adjustment  of  tbe  water,  by  means 
of  the  shiices  is  a  delicate  operatian  when  there  is  little  wnitei 
and  also  when  there  is  much;.Jn  the  latter  case  the  ine  c^rtb 
may  be  washed  away'  from  some  paits.of  the  meadow;, in 
the  fonner  case,  by  attempting  too  much  with, a  junited  water 
cnirent,  one  may  permit  tbe  l^ngiiwl  streams  to  d^pout, their 
valuable  suspended  matters  instead  Oi^  carrying  tbem, forward 
to  enridi  the  sodl.  The  water  is.  not  to  b$  allowed  to  remain 
too  loBg  (tif  the  ground <at  a  time.  /The  soil  ,rouet  get  dry:  aq 
stated  idtravab  in  order  that  the  atnMspbedc  .air  may  .come, 
in'  contact  with  it  and  peoetinxe  it.  In  jthi&.way  as  the,  ^ater 
sinka  down  through  the  porous. subsoil  or  into  the  suhternmeikn' 
drains  oxygen  «nters  and  supfilies  an  element  whl(U)  is  needed, 
not  only  for  tlie  cwtdatioo  of  wganic  matters  JJD  the.<eai|bi 
but  also  for  the' direct  and  indirect  nutrition  of  the  roots,  f  Witb- 
euL  this  occasional,  drying  of  the>soil  the  finer  grosaea  and  tbe 
legununaus  [dants  will  iafallibly  belost;  while  a  scum  of 
confervae  and  other  algae  will  .coUeot  upon  the  surface  and 
choke  the  bigher  fonna  of  vejtctation.  The  water  should  be 
run  off  thoroughly,  for  a  fitUe,  Stagnant  water  lying  in  places 
upon  the  surfice  does  much  injury.  Tbe  practice  of  irrigating 
differs  in  different  places  with  differences  in  the  quality  of 
the  water,  the  aoU,  the  drainage,  ftc.  Aa.  a  gmaral  rule,  when 
the  irrigating  season  begins  in.  November  tbe  water  may  flow 
for  a  fortnight  continuously,  but  subsequent  waterings,  especially 
after  December,  should  be  shortened  gradually  ia  (buation 
till  the  first  week  in  April,  when  irrigatioa:  should  cease.  .  It. 
is  necessary  to  be  very  caceful  in  irrigating  during  frosty  weather. 
Fw,  though  grass  will  grow  even  under  ice,  yet  if  ice  be  formed 
under  and  around  the  roots  of  the  grassefi^tbe. plants-  may  be 
thrown  oiit  by  the  expansion  of  the  water  at-the  moment  of  its 
The  watershould  beibb  oS.os  the  mining 
of  a  dry  day,  and  thus  the  land  will  be  dry  enough  at  night 
not  to  Baffw  from  the  frost;  or  the  water  may,  be  taken  off  in 
the  morning  and  let.  on  again  at  night.  Iq  ^ring  the  itewly 
grown  and  tender  grass  wfil  be  easily  destroyed  by  fioet  if 
it  be  not  protected  by  water,  or  if  the  |^und.  be  not  made 

thoroughly  dry.  

Although  in  many  cases  it  is  easy  to  explain  jtheieastMU.wby 
watet  artificially  appUed  to  la»d  brings  crops,  br  increases  their 


Iyldd,    the   theory   of    our   ordinary    watet-qieadow . 
irrigation  is  rather  obscure.    For  we  are  not  dealing 


s  -laiids  with  a  semi-aquatic  plaot  like  rice,  nor  are 
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we  supplying  any  lack  of  water  in  the  soil,  nor  are  we  restoring 
the  moisture  which  the  earth  cannot  retain  under  a  burning 
sun.  We  irrigate  chiefly  in  the  colder  and  wetter  half  of  the 
year,  and  we  "  saturate  "  with  water  the  soil  in  which  are  growing 
such  plants  as  are  perfectly  content  with  earth  not  containing 
more  than  one-fifth  of  its  weight  of  mobture.  We  must  look 
in  fact  to  a  number  of  small  advantages  and  not  to  any  one 
striking  beneficial  process  in  explaining  the  aggregate  utility 
of  water-meadow  irrigation.  We  attribute  the  usefulness  of 
water-meadow  irrigation,  then,  to  the  following  causes:  (i) 
the  temperature  of  the  water  being  rarely  less  than  10°  Faht. 
above  freezing,  the  severity  of  frosts  in  winter  is  thus  obviated, 
and  the  growth,  especially  of  the  roots  of  grasses,  is  encouraged ; 
(3)  nourishment  or  plant  food  is  actually  brought  on  to  the 
soil,  by  which  it  is  absorbed  and  retained,  both  for  the  immediate 
and  for  the  future  use  of  the  vegetation,  which  also  itself  obtains 
some  nutrient  material  directly;  (3) solution  and  redistribution 
of  the  plant  food  already  present  in  the  soil  occur  mainly  through 
the  solvent  action  of  the  carbonic  acid  gas  present  in  a  dis- 
sdved  state  in  the  irrigation -water;  (4)  oxidation  of  any  excess 
of  organic  matter  in  the  soil,  with  consequent  production  of 
useful  carbonic  acid  and  nitrogen  compounds,  takes  place 
through  the  dissolved  oxygen  in  the  water  sent  on  and  through 
the  soil  where  the  drainage  is  good;  and  (5)  improvement  of 
the  grasses,  and  e^>edally  of  the  miscellaneous  herbage,  of  the 
meadow  is  promoted  through  the  encouragement  of  some  at 
least  of  the  better  species  and  the  extinction  or  reduction  of 
mosses  and  <rf  the  innutritions  weeds. 

To  the  united  agency  of  the  above-named  causes  may  safely 
be  attributed  the  benefits  arising  from  the  special  form  of 
water-iirigarion  which  is  practised  in  England.  Should  it 
be  thought  that  the  traces  of  the  more  valuable  sorts  of  plant 
food  (such  as  compounds  of  nitrogen,  phosphates,  and  potash 
salts)  existing  in  ordinary  brook  or  river  water  can  never  bring 
an  i^predable  amount  of  mainiria)  matter  to  the  soil,  or  exert 
an  appreciable  effect  upon  the  vegetation,  yet  the  quantity 
of  water  used  during  the  season  must  be  taken  into  account. 
If  but  3000  gallons  hourly  trickle  over  and  through  an  acre, 
and  if  we  assume  each  gallon  to  contain  no  more  than  one- 
tenth  of  a  grain  of  plant  food  of  the  three  sorts  just  named 
taken  together;  still  the  totfd,  during  a  season  including  ninety 
days  of  actual  irrigation,  will  not  be  less  than  9  lb  per  acre.  It 
a^peai^,  however,  that  a  very  targe  share  of  the  benefits  of 
water-irrigation  is  attributable  to  the  mere  contact  of  abund- 
ance of  moving  water,  of  an  even  temperature,  with' the  roots 
oi  the  grass.  The  growth  is  less  checked  by  eariy  froste;  and 
whatever  advantages  to  the  vegetation  may  accrue  by  occasional 
excessive  warmth  in  the  atmotphue  in  the  early  months  of  the 
year  are  experienced  more  by  the  irrigated  than  by  the  ordinary 
meadow  grasses  by  reason  of  the  abundant  development  of  roots 
which  the  water  has  encouraged. 

HI.  Ilalian  Irrigation. — The  most  highly  devd(q>ed  irrigation 
in  the  world  Is  probably  that  practised  in  the  plains  of  Piedmont 
and  Lombardy,  where  every  variety  of  condition  is  to  be  found. 
The  engineering  wori^s  are  of  a  very  high  class,  and  from  long 
generations  of  experience  the  farmer  knows  how  best  to  use 
his  water.  The  principal  river  of  northern  Italy  b  the  Fo, 
which  rises  to  the  west  of  Fiedmont  and  is  fed  not  from  glaciers 
like  the  Swisd  tortents,  bnt  by  rain  and  snow,  so  that  the  water 
has  a  somewhat  higher  temperature,  a  point  to  which  much 
importance  is  attached  for  the  valuable  meadow  irrigation 
known  as  marciU.  This  is  only  practised  in  winter  when  there 
is  abundance  of  water  available,  and  it  much  resembles  the 
water-meadew  irrigation  of  England,  The  great  Cavour  canal 
is  drawn  from  the  left  bank  of  the  Po  a  few  miles  below  Turin, 
and  it  is  carried  ri^  across  the  drainage  of  the  country.  Its 
full  discharge  is  3800  cub.  ft.  per  second,  but  it  is  only  from 
October  to  May,  when  the  water  is  least  required,  that  it  carries 
anything  like  tins  amount.  For  the  summer  irrigation  Italy 
depends  on  the  ^aciers  of  the  Alps;  and  the  great  torrents 
of  the  Dora  Baltea  and  Sesia  can  be  counted  on  for  a  volume 
exceeding  6000  cub.  ft.  per  second.    Lombaxdy  is  quite  as  well 


off  as  Fiedmont  for  the  means  of  irrigation  and,  as  alieedy 
said,  its  canals  have  the  advantage  that  being  drawn  from 
the  lakes  Maggiore  and  Como  they  exercise  a  moderating 
influence  on  the  Ticino  and  Adda  rivers,  whidi  ie  much  wanted 
in  the  Dora  Baltea.  The  Naviglio  Grande  of  Lombardy  is  a 
very  fine  work  drawn  from  the  left  bank  of  the  Ticino  and 
useful  for  navigation  as  well  as  irrigation.  It  discharges  between 
3000  and  4000  cub.  ft.  per  second,  and  probably  nowhere  is  irriga- 
tion carried  on  with  less  e^>ense.  Another  canal,  the  Villoresi, 
drawn  from  the  same  bank  of  the  Ticino  farther  upstream,  is 
capable  of  carrying  6700  cub.  ft.  per  second.  Like  the  Cavour 
canal,  the  Villoresi  is  taken  across  the  drainage  of  the  country, 
entailing  a  number  of  very  bold  and  costly  works. 

Interesting  as  these  Italian  works  are,  the  administration  and 
distribution  of  the  n'ater  is  hardly  less  SO.  The  system  is  due 
to  the  ability  of  the  great  Count  Cavour;  what  he  originated 
in  Piedmont  has  been  also  carried  out  in  Lombardy.  The  Pied- 
montese  company  takes  over  from  the  government  the  control  of 
all  the  irrigation  within  a  triangle  between  the  left  bank  of  the 
Po  and  the  right  bank  of  the  Sesia.  It  purchases  from  govern- 
ment about  1250  cub.  ft.  per  second,  and  has  also  obtained 
the  control  of  all  private  canals.  Altogethn  it  distributes  about 
2375  cub.  ft.  of  water  and  irrigates  about  141,000  acres,  on 
which  rice  is  the  most  important  crop.  The  association  has 
14,000  members  and  controls-  nearly  10,000  m.  of  distributary 
channels.  In  each  parish  is  a  council  composed  of  all  land- 
owners who  irrigate.  Each  council  sends  two  deputies  to  what 
may  be  called  a  water  parliament.  This  assembly  elects,  three 
small  committees,  and  with  them  nets  the  whole  ntanagemeot 
of  the  irrigation.  An  appeal  may  be  made  to  the  civil  courts 
from  the  decision  of  these  committees,  but  so  popular  are  they 
that  such  appeals  are.  never  made.  The  irrigated  area  is 
divided  into  districts,  is  each  of  which  is  an  overseer  and  a 
StafT  of  watchmen  to  see  to  the  opening  and  shutting  of  the 
modules  (see  H^d&jvulics,  g{  54  to  j6]  which  deliver  the  water 
into  the  minor  channels,  la  the  November  of  each  year  it  is 
decided  how  much  water  is  to  be  given  to  each  parish  in  the  year 
following,  and  this  depends  largdy  on  the  number  of  acres  of 
each  crop  prpposed  to  be  watered.  lit  lombardy  the  irrigation 
is  conducted  os  similar  principles.  Throughout,  the  Italian 
farmer  sets  a  very  high  example  in  the  loyal  way  he  submits 
to  regulations  which  thefre  must  be  sometimes  a  strong  tempta- 
tion to  break.  A  sluice  surreptitiously  opened  during  a  dark 
nightand  allowed,  to  run  fornix  hours  may  quite  posubly 
double  the  vfalue  of  his  crop,  but  appaivstly  the  law  it  ttot  often 
broken. 

IV.  £gy^(.:— The  very  life  of  Egypt  depends  on  its  iixigatiOQ, 
and,  ancient  as  this  irrigation  is,  it  was  never  practised  on  a 
reallyscientific  system  till  after  the  British  ooci^totton.  Chanctef 
As  every  one'  knows,  the  valley  Of  the  Nile  outtide  of  ^tia  at 
the  tropics  is  practically  devoid  of  rainfall. .  Yet  it  was  ^  JVU* 
the  produce  of  this  valley  that  formed  the  chief  granary  ^JJjLv 
of  the  Itomari  Empire.  Probablynowhoreintherworld 
is  there  so  large  a  population  per  square  mile  depending  solely 
on  the  produce  of  the. soil.  Probably  nowhere  Is  there  an 
agricultural  population  so  prosperous,  and  so  free  from  the 
risks  attending  seasons  of  drought  or  of  fiood.  This,  wealth 
and  prosperity  are  due  to  two  very  remsAablc' properties  of 
the  Nile.  First,  the  regimen  o!  the  river  is  nearly  constant. 
The  season  of  its  rise  and  its  fall,  and  the  height  attained  by  its 
waters  during  the  highest  flood  and  at  lowest  Nile  vary  to  a 
comparatively  small  extent.  Year  after  year  the  Nile  rises  at 
the  same  period,  it  attains  its  maximum  in  September  and  begins 
to  diminish  first  rapidly  till  about  the  end  of  December,  and  then 
more  slowly  and  more  steadily  until  the  following  June,  A  late 
rise  is  not  more  than  about  three  weeks  behind  an  eariy  rise. 
From  the  lowest  to  the  highest  gauge  of  water-surface  the  rise 
is  on  an  averse  iss  ft.  at  the  First  Cataract.  The  highest  flood 
is  3  -  5  ft.  above  this  average,  and  this  means  peril,  if  not  disaster, 
in  Lower  Egypt.  The  lowest  flood  on  record  has  risen  only  to 
5-5  ft.  below  the  average,  or  to  20  ft.  above  the  mean  water- 
surface  of  low  Nile.    Such  a  feeble  Nile  flood  has  occurred  only 
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foor  times  In  modern  tustoiy:  in  1877,  when  it  caused  wide- 
gfimul  famine  and  death  throughout  Uppei  Egypt,  947,000  acres 
remained  bairen,  and  the  land  revenue  lost  £1,113,000;  in  1899 
and  again  in  igoa  and  1907,  when  by  the  thorough  remodelling 
of  the  whole  system  of  canals  since  1883  all  famine  and  disaster 
were  avoided  and  the  loss  of  revenue  was  comparatively  alight. 
In  1907,  for  instance,  when  the  flood  was  nearly  as  low  >s  in  1877, 
the  area  left  unwatered  was  little  more  than  10%  of  the  area 
aSected  ht  1877. 

This  regularity  of  flow  is  the  first  exceptional  excellence  of 
the  river  Nik.  The  second  is  hardly  less  valuable,  and  consists 
in  the  remarfcable  richness  of  the  alluvium  brought  down  the 
river  year  after  year  during  the  flood.  The  object  of  the  engineer 
is  so  to  ntiliae  this  flood-water  that  as  little  as  possible  of  the 
alluviuM  may  escape  into  the  sea,  and  as  much  as  posaible  may 
be  deposited  on  the  Adds.  It  is  the  possession  of  these  two 
properties  that  Imparts  to  the  Nile  a,  value  quite  unique  among 
rivers,  and  gives  to  the  farmers  of  the  Nile  Valley  advantages 
over  those  of  any  rain-watered  land  in  the  world. 

Until  the  19th  century  irrigation  in  Egypt  mi  a  large  scale 
was  practised  merely  during  the  Nile  flood.  Along  each  edge 
irriwmUa  "^  ^^^  "''*'^  *****  following  its  oouTse  has  been  erected 
J25r  '  ^^  earthen  embankment  high  enough  not  to  be 
AdAMOt.  topped  by  the  highest  floods.  In  Upper  Egypt, 
the  valley  of  which  rarely  exceeds  6  m.  in  width, 
a  sericB  of  cross  embankments  have  been  constructed,  abut- 
ting at  the  inner  ends  on  those  along  the  Nile,  and  at  the 
outer  ends  o&  the  ascending  sides  of  the  valley.  The  whole 
country  has  thus  been  divided  into  a  series  of  oblongs, 
surrounded  by  embankments  on  three  sides  and  by  the 
desert  slopes  on  the  fourth.  These  oblong  areas  vary  from 
60,000  to  1500  or  aooo  aovs  in  extent.  Throughout' all 
Egypt  the  Nile  is  deltaic  in  character;  that  is,  the  slope 
of  the  country  in  the  valley  is  away  from  the  river  and  not 
towards  it.  It  is  easy,  then,  when  the  Nile  is  low,  to  cut 
^tert,  deep  canals  in  the  riv^  banks,  which  fill  as  the  flood  ;T 
riseSj  and  carry  the  predous  mud-diarged  water  into  these  " 
great  flats.  There  the  water  lemaina  for  a  month  or  more, 
some  3  ft,  deep,  depositing  its  mud,  and  thence  at  the 
end  of  the  flood  the  afanost  clear  water  may  either  be  run 
off  directly  into  the  receding  river,  or  cuts  may  be  made 
in  the  cross  embankments,  and  it  may  be  idlowed  to 
Sow  from  one  flat  to  another  and  ultimately  into  the  river. 
In  November  the  waters  have  passed  oS;  and  when- 
ever a  man  can  walk  over  the  mud  with  a  pair  of  bullocks, 
it  is  ro^hly  turned  over  with  a  wooden  plough,  or  merely  the 
bram^  of  a  tree,  and  the  wheat  or  barley  crop  is  immedktely 
sown.  So  soaked  is  the  soil  after  the  flood,  that  the  grain 
germinates,  qirouts,  and  ripens  In  April,  without  a  shower  of 
rain  or  any  other  watering. 

In  Lower  Egypt  tins  system  was  somewhat  modified,  bnt  It 
was  thb  same  is  principle.  No  other  was  known  in  the  Nile 
Valley  until  the  country  feU,  eariy  in  the  19th  century,  under  the 
vigorous  rule  of  Mehemet  Ali  Pasha.  He  soon  recognized  that 
with  such  a  chmate  and  soli,  with  a  teeming  population,  and 
with  the'  markets  of  Europe  so  near  they  might  produce  in 
Egypt  something  more  profitaUe  than  wheat  and  maize.  Cotton 
and  sugar-cane  -would  fotcA  far  higher  prices,  but  they  could  only 
be  grown  while  the  Nile  was  low,  and  they  fequired  water  at 
all  seasons. 

It  has  cdready  been  said  that  the  rise  of  the  Nile  is  about 
23^  ft.,  so  that  a  canal  etmstnicted  to  draw  water  out  of  the 
river  while  at  its  lowest  must  be  asi  ft-  deeper  than 
Oartrng  if  it  IS  intended  to  draw  o5  only  during  the  highest 
fair  Mb.  floods.  Mehemet  Ali  began  by  deepening  the  canals 
of  Lower  Egypt  by  this  amount,  a  gigantic  and  futile 
ta^;  for  as  they  had  been  kid  out  on  no  scientific  principles, 
the  de^  channels  became  filled  with  mud  during  the  first  flodd, 
and  all  the  excavaticm  had  to  be  done  over  again,  year  after 
year.  With  a  serf  popntation  even  this  was  not  impossible; 
but  as  the  beds  of  the  canals  were  graded  to  no  even  slope,  it 
did  not  follow  that  if  water  entered  the  head  it  would  flow 


evenly  on.  As  the  river  daily  fell,  of  course  the  water  in  the 
canals  fell  too,  and  since  they  were  never  dug  deep  enough  to 
draw  water  from  the  very  bottom  of  the  river,  they  occasionally 
ran  dry  altogether  in  the  month  of  June,  when  the  river  was  at 
its  lowest,  and  when,  being  the  month  of  greatest  heat,  water 
was  more  than  ever  necessary  for  the  cotton  crop.  Thus  large 
tracts  which  had  been  sown,  irrigated,  weeded  and  nurtured  for 
perhaps  three  months  perished  in  the  fourth,  while  all  the  time 
the  precious  Nile  water  was  flowing  useless  to  the  sea.  The 
obvious  remedy  was  to  throw  a  weir  across  each  branch  of  the 
river  to  control  the  water  and  force  h  into  canals  taken  from 
above  it.  Thetaskof  constructing  this  great  work  was  committed 
to  Mougel  Bey,  a  French  engineer  of  alwlity,  who  designed  and 
constructed  the  great  barrage  across  the  two  branches 
of  the  Nile  at  the  apex  of  the  delta,  about  11  m.  north  ^m^. 
of  Cairo  (fig.  3).  It  was  built  to  consist  tA  two  bridges — 
one  over  the  eastern  or  Damietta  branch  of  the  river  having 
71  arches,  the  other,  over  the  Rosetta  branch,  having  61  arches, 
each  arch  being  of  5  metres  or  16-4  ft.  span.  The  building  was 
all  of  stone,  the  floors  of  the  ardies  were  inverts.  The  height  of 
pier  from  edge  of  flooring  to  spring  of  arch}  was  38-7  ft.,  the 
spring  of  the  arch  being  about  the  surface-level  of  maximum  flood. 
>  The  arches  were  designed  to  be  fitted  with 

scU-acting  drop  gates;  but  they  were  not 
a  success,  and  were  oidy  put  into  place  (m 
the  Rosetta  branch.  The  gates  1 
tended  to  hold  t^  the  water  4-5  metres, 


or  14-76  ft.,  and  to  divert  it  Into  three  m^n 
canal^ — the  Behera  on  the  west,  theMenufia 
in  the  centre  and  the  Tewfikia  on  the  east. 
The  river  was  thus  to  be  emptied,  and  to 
flow  through  a  whole  network  of  canals, 
watering  all  Lower  Egypt.  Each  barrage  was  provided  with 
locks  to  pass  Nile  boats  160  by  28  ft.  in  area. 

Mougel's  barrage,  as  it  may  now  be  seen,  is  a  very  Impodng 
and  stately  work.  Considering  his  want  of  experience  of  such 
rivers  as  the  Nile,  and  the  great  difficulties  he  had  to  contend 
with  under  a  succession  of  Ignorant  Turitish  rulers.  It  would 
be  unfair  to  blame  him  because,  until  it  fell  into  the  hands 
of  British  engineera  in  1884,  the  woric  was  condemned  as  a 
hopeless  failure.  It  took  long  years  to  complete,  at  a  cost 
which  can  never  be  estimated,  ^ce  much  of  it  was  done  by 
serf  labour.  In  i8tii  it  was  at  length  said  to  be  finished;  tint 
it  was  not  until  r863  that  the  gates  of  the  Rosetta  brandr 
were  dosed,  and  they  were  reopened  again  imtnedi&tely,  as 
a  settlement  of  the  masonry  took'  place.  'The  experiment 
was  repeated  year  after  year  til]  1867,  *hen  the  baitige  crackid' 
right  across  from  foundation  to  top.  A  hiasSive  coSer^dm 
was  then' erected,  covering  the  eleven  arches  nearest  the  CTack; 
but  the  woric  was  never  trusted  agaln^  nor  the  water-8urf4ci 
raised  more  than  about  3  ft. 

An  essential  part  of  the  barrage  profect  was  the  three  cadah, 
taking  their  water  from  Just  above  it,  as  shown  In  fig.  a.  The 
heads  of  the  existing  old  canals,  taken  out  of  the  riverat  intervals 
throughout  the  delta,  were  to  be  dosed,  and  the  canals  themsdves 
all  put  into  Connexion  with  the  three  high-level  trunk  Itnes 
taken  from  above  the  barrage.  The  central  canal,  or  Menufia, 
was  more  or  less  finished,  and,  although  full  of  defects,  has 
done  good  service.    The  eastern  canal  was  never  dug  at"  all  until 
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the  British  occupatioii.  The  western,  or  Behers,  canal  was  dug, 
but  witUn  its  first  50  m.  it  passes  thnmi^  dont,  and  sand  drifted 
into  it.  Conla  <A  20^300  men  nsed  to  be  fonxd  to  dear  it  oat 
yeai  after  year,  but  at  last  it  was  abandoned.  Thus  the  whole 
system  tndie  down,  the  barrage  was  pronoonccd  a  failure, 
and  attention  was  tunied  to  watering  Lower  Egypt  by  a  system 
of  ^igastic  ptut^M,  to  raise  the  water  from  the  river  and  dis- 
charge it  into  a  system  of  shallow  surface-canals,  at  an  annual 
cost  of  about  i,2  50,ocx>,  whik  the  cost  of  the  pumps  was  estimated 
at  £700,000.  Negotiations  were  on  foot  iat  carrying  out  this 
system  when  the  British  enginecn  arrived  in  Egypt.  They 
soon  res<rived  that  it  would  be  very  mudi  better  if  the  original 
scheme  of  using  the  barrage  coukl  be  carried  out,  and  after 
a  careful  examination  of  the  work  they  were  satisfied  that  this 
could  be  done.  The  barrage  rests  entirely  on  the  allovial  bed 
of  the  Nile.  Nothing  more  solid  than  strata  of  sand  and  mud 
is  to  be  found  for  more  than  aoo  ft.  below  the  river.  It  was 
out  of  the  question,  therefore,  to  think  of  founding  on  solid 
material,  and  yet  it  was  desired  to  have  a  head  of  water  of 
13  or  14  ft.  upon  the  work.  Of  coutse,  with  such  a  pressure 
as  this,  there  was  likely  to  be  percolation  under  the  founda- 
tions and  a  washing-out  of  the  soil  It  had  to  be  considered 
whether  this  perndation  could  iiest  be  checked  by  laying  a 
solid  wall  across  the  river,  going  down  to  50  or  60  ft.  below  its 
bed,  or  by  spreading  out  the  foundations  above  and  below  the 
bridge,  so  as  to  form  one  broad  water-tight  flooring — a  system 
practised  with  eminent  success  by  Sir  Arthur  Cotton  in  Sonthem 
India.  It  was  decided  to  adopt  the  latter  system.  As  originally 
designed,  the  flooring  of  the  barrage  from  up-stream  to  down- 
stream face  was  iii-so  ft.  wide,  the  distance  which  had  to 
be  travelled  by  water  percolating  under  the  foundations.  This 
width  of  flooring  was  doubled  to  333  ft.,  and  along  the  up- 
stream face  a  line  of  sheet  piling  was  driven  16  ft.  deep.  Over 
the  old  flooring  was  superposed  1 5  in.  of  the  best  rubble  masonry, 
an  ashlar  floor  <^  blocks  of  close-grained  trachyte  being  laid 
directly  under  the  bridge,  where  the  action  was  severest.  The 
working  season  lasted  only  from  the  end  of  November  to  the 
end  of  June,  while  the  Nile  was  low;  and  the  difficulty  of  getting 
in  the  foundations  was  increased,  as,  in  the  interests  of  irrigation 
and  to  supply  the  Menufia  canal,  water  was  held  up  every 
season  while  the  wcsk  was  in  progress  to  as  much  as  10  ft.  The 
work  was  begun  in  1S86,  and  completed  in  June  1890.  More- 
over, in  the  meantime  the  eastern,  or  Tewfilda,  canal  was 
dug  and  stqiplied  with  the  necessary  masonry  works  for  a 
distance  of  33  m.,  to  where  it  fed  the  network  of  old  canals. 
The  western,  or  BeheUr  canal  was  thoroughly  cleared  out  and 
remodelled;  and  thus  the  whole  delta  irrigation  was  siy^plied 
from  above  the  barrage. 

The  outlay  on  the  barrage  between  i88j  and  1891  amounted 
to  about  £460,000.  The  average  cotton  crop  for  the  5  years 
preceding  18S4  amounted  to  133,000  tons,  for  the  5  years  ending 
189S  it  amounted  to  351,300  tons.  At  the  low  rate  of  £40  per 
ton,  this  means  an  annual  increase  to  the  wealth  of  Lower 
Egypt  of  £5,138,000.  Since  1890  the  barrage  has  done  its 
duty  without  accident,  but  a  work  of  such  vast  importance 
to  Lower  Egypt  required  to  be  placed  beyond  all  risk.  It 
having  been  found  that  considerable  hollow  spaces  eidsted 
below  the  foundations  of  some  of  the  piers,  five  bore-holes  from 
the  top  of  the  roadway  were  pierced  vertically  through  each 
pier  of  both  barrages,  and  similar  holes  were  drilled  at  intervals 
along  all  the  lock  walls.  Down  these  holes  cement  grout  was 
injected  under  high  pressure  on  the  system  of  Mr  Kinipple. 
The  work 'was  successfully  carried  out  during  the  seasons  1S96 
to  rSgS.  During  the  summer  of  iSgS  the  Rosetta  barrage  was 
worked  under  a  pressure  of  14  ft.  But  this  was  looked  on  as  too 
near  the  limit  of  safety  to  be  rdied  on,  and  in  1899  subsidiary  weirs 
were  Started  'across  both  branches  of  the  river  a  short  distance 
below  the  two  barrages.  These  were  estimated  to  cost  £530,000 
altogether,  and  were  to  stand  lO'S  ft.  above  the  river's  bed, 
allowing  the  water-surface  up-stream  of  the  barrsge  to  be  raised 
7-3  ft.,  while  the  pressure  on  that  work  itself  would  not  exceed 
10  ft.     These  weirs  were  satisfactorily  completed  in  1901. 


The  banage  is  the  greatest,  but  by  do  means  the  only  in- 
portant  masonry  work  in  Lowei  £^ypt.  Numgons  regulating 
bridges  and  locks  have  been  built  to  give  absobite  coBtral 
(rf  the  water  and  facilities  iot  navigation;  and  ^ncc  1901  ■ 
seooiul  weir  has  been  constructed  opposite  Zifta,  across  the 
Damietta  branch  of  the  Nile,  to  inqtrove  the  irrigatiaa  of  the 
DakbiHa  province. 

In  the  earlier  section  of  this  aztide  it  is  explained  how  neccsEary 
it  is  that  irrigation  should  always  be  accompanied  l^  draoiagB. 
This  Itad  been  K»aUy  ne^ected  in  Egypt;  but  very  Iwge  sums 
have  been  ^>ent  on  it,  and  the  country  is  now  covered  with 
a  network  of  draiis  neady  as  complete  as  that  of  the  canals. 

The  andcnt  system  of  basin  irrigation  is  still  putaued  is 
Upper  f^ypt,  thou^  by  the  end  of  1907  over  3x0,000  feddans 
of  land  formerly  under  bamn  irrigation  had  been  mai^ 
given,  at  a  cost  of  over  ££3/300,000,  perennial  irriga-  Mwi^tim 
tion.  This  conversion  work  was  carried  out  in  the  ^J^S^ 
provinces  situated  between  Cairo  and  Asatut,  a  r^i<Hi  **"" 
sometimes  designated  Middle  Egypt.  The  ancient  qfslem 
seenn  simple  enough;  but  in  order  really  to  flood  the  whole 
Nile  Vall^  during  seasons  of  defective  as  well  as  favourable 
floods,  a  system  <A  regulating  sluices,  culverts  and  syphons 
is  necessary;  and  for  want  of  such  a  system  it  was  found,  in 
the  feeUe  flood  of  1888,  that  there  was  an  area  of  s6o,ooo  acses 
over  which  the  water  never  flowed.  This  cost  a  loss  trf  land 
revenue  of  about  £300,000,  while  the  loss  (£  the  whole  season's 
crop  to  the  fanner  was  of  course  much  greater.  The  attcntian 
of  the  British  engineers  was  then  called  to  this  serious  calamity; 
and  fortunately  for  Egypt  there  waa  serving  in  the  country 
Col.  J.  C.  Ross,  RX.,  an  officer  who  had  devoted  many  years 
of  hard  work  to  the  irrigation  of  the  North-West  Provinces 
of  India,  and  who  possessed  quite  a  special  knowledge  as  weU 
as  a  glowing  enthusiasm  for  the  subject.  Foctiuiatcly,  too, 
it  was  possible  to  su[^y  him  with  the  neceaseiy  funds  to  coio. 
plete  and  remodel  the  canal  system.  When  the  surface-water 
of  a  river  is  higher  than  the  fields  right  and  left,  there  e  nothing 
easier  than  to  breach  the  embankments  and  flood  the  fields — 
in  fact,  it  may  be  more  difficult  to  prevent  their  being  flooded 
than  to  flood  them — but  in  ordinary  floods  the  Nile  is  never 
higher  than  aU  the  bcHderittg  lands,  and  in  years  of  feeble  dood- 
it  is  higher  than  none  of  them.  To  water  the  valley,  there- 
fore, it  is  neceuary  to  construct  cantds  having  bed-slopes  leas 
than  that  of  the  river,  along  which  the  water  flows  until  ita 
surface  is  higher  than  that  of  the  fields.  If,  for  instance,  the 
slope  of  the  nver  be  4  in.  per  mile,  and  that  of  the  canal  2  in. 
lit  is  evident  that  at  the  end  of  a  mile  the  water  in  the  canal 
will  be  3  in.  higher  than  in  the  rivei;  and  if  the  surface  of 
the  land  is  3  ft.  higheir  than  that  of  the  river,  the  canal,  gaining 
on  it  at  a  in.  per. mile,  will  reach  the  surfaK  in  r8  m.,  and  [rom 
thence  onwards  will  be  above  the  adjoining  fields.  But  to 
irrigate  this  upper  18  m.,  water  must  either  be  raised  artificially, 
or  supplied  from  another  canal  taking  its  source  iS  m.  farther 
up.  liiis  would,  however,  involve  the  country  ingrcat  lengths 
of  canal  between  the  river  and  the  field,  and  circumstances 
are  not  so  unfavourable  as  this.  Owing  to  the  deltaic  nature 
of  the  Nile  Valley,  the  fields  on  the  banks  are  3  ft.  above  the 
flood,  at  2  m.  away  from  the  banks  they  nay  iMt  be  nxve 
than  I  ft.  above  that  level,  so  that  the  caiuil,  gaining  a  in.  per 
mile  and  receding  from  the  river,  will  command  the  country 
in  d  m.  The  slope  of  the  river,  moreover,  is  taken  in  its  winding 
course;  and  if  it  is  4  in-  per  mile,  the  slope  of  the  axis  of  the 
valley  parallel  to  whidi  the  canals  may  be  roadG  to  flow  is  at 
least  6  in.  per  mile,  so  that  a  canal  with  a  sh^  of  9  in.  gains 
4  in.  per  mile. 

The  system  of  having  one  canai  overhipi«ng  another  has  one 
difficulty  to  contend  with.  Occasionally  the  desert  cHfls  and 
slopes  come  right  down  to  the  river,  and  it  is,  difficult,  if  not 
impoEsible,to  carry  the  higher-level  canals  past  these  obstructions. 
It  should  also  be  noticed  that  on  the  higher  strip  bordering  the 
river  it  is  the  custom  to  take  advantage  of  its  nearness  to  raise 
water  by  pumps,  or  other  machinery,  and  thereby  to  grow 
valuable  crops  of  sugar-cane,  maize  or  v<%etables.    When  the 
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river  rises,  these  crops,  which  oiten  form  a  very  important 
part  of  the  year's  produce  and  are  termed  Nabdri,  are  still  in 
the  ground,  and  they  require  Water  in  moderate  and  regulated 
quantities,  in  contradistinction  to  the  wholesale  flooding  of  the 
flats  beyond.  Fig.  3  will  serve  to  explain  this  system  of  irriga- 
tion, the  Ann  Lines  rei»esecting  canals,  the  dotted  hnes  embank- 
ments.  It  will  be  seen,  beginning  on  the  east  or  right  bank  of 
the  river,  that  a  high-level  canal  from  an  npper  system  is  carried 
past  a  steep  dope,  where  perl^aps  it  is  cut  eotirely  out  of  rock, 
and  il  divides  ioto  two.  The  right  branch  waters  all  the  desert 
slopes  within  its  reach  and  level  The  left  branch  passes,  by 
a  syphon  aqueduct,  luder  what  is  the  main  canal  of  the  system, 
taken  from  the  river  dose  at  hand  (and  therefore  at  a  lower 
level).  This  left  branch  irrigates  the  Nabiri  on  the  high  lands 
bordering  the  river.  In  years  of  very  favourable  flood  this 
high-level  canal  would  not  be  wanted  at  all:  the  irrigation  could 
be  done  trom  the  main  canal,  and  with  this  great  advantage, 
that  the  main  canal  water  would  carry  with  it  much  more 
fertilizing  matter  than  would  be  got  from  the  tail  of  the  high- 
level  canal,  which  left  the  river  perhaps  35  m.  up.  The  main 
canal  flows  fredy  over  the  flats  C  and  D,  and,  if  the  flood  is  good, 
over  B  and  pait  of  A.  It  is  canied  round  the  next  desert  point, 
and  to  the  north  beoomes  the  high-level  canal.    The  masonry 


FUf.  3. — Map  oi  the  Basin  System  of  Irrigation. 

vroika  required  for- this  system  are  a  syphon  to  pass  the  high 
level  under  the  main  canal  near  its  head,  bridges  fitted  with 
sluices  where  each  canal  passes  und«'  an  embankment,  and  an 
escape  »eir  at  the  tail  of  the  system,' jiBt  south  of  the  desert 
point,  to  return  surplus  water  to  the  river.  Turning  to  the  left 
bank,  there  is  the  same  high-level  canal  from  the  upper  system 
irrigating  the  basins  K.,  P  and  L,  as  well  as  the  large  basin  E 
in  such  years  as  it  cannot  be  irrigated  from  the  main  canal. 
Here  there  are  two  main  canals—one  foUtywing  the  river,  irrigat- 
ing a  series  of  smaUer  basins,  and  throwing  out  a  branch  to  its 
left,  the  other  passing  under  the  desert  slopes  and  supplying 
the  basins  F,  G,  H  and  S.  For  this  system  two  syphons  will  be 
required  near  the  head,  regulating  bridges  under  all  the  embank- 
ments, and  an  escape  weir  back  into  the  river. 

In  the  years  following  1888  about  100  new  masonry  works  of 
thb  kind  were  built  in  Upper  Egypt,  nearly  400  m.  of  new  canal 
were  dug,  and  nearly  300  m.  of  old  canal  were  enlarged  and 
deepened.  Ihe  result  has  been,  as  already  stated,  that  with  a 
complete  faUure  of  the  Nile  flood  the  loss  to  the  country  has  been 
trifling  compared  with  that  of  1877. 

The  first  eicceptian  in  Upper  Egypt  to  the  basin  system  of 
irrigation  was  due  to  the  Khedive  Ismail.  The  khedive,  having 
acquired  vast  estates  in  the  provinces  of  Assiut,  Miniah,  Beni- 
Suef  and  the  F83^m,  resolved  to  grow  sugar-cane  on  a  very  large 
scale,  and  with  this  object  constructed  a  very  important  perennial 
canal,  named  the  Ibrahimia,  taking  out  of  the  left  bank  of  the 
Nile  at  the  town  of  Assiut,  and  flowing  parallel  to  the  river  for 
about  joo  m,,  with  an  important  branch  which  irrigates  the 
Faytim.  This  canal  was  badly  constructed,  and  by  entirely 
blocking  the  drainage  of  the  valley  did  a  great  deal  of  harm 
to  the  lands.     Most  of  its  defects  had  been  remedied,  but  one 


remained.    There  being  at  its  head  no  weir  across  the  Nile, 

the  water  in  the  Ibrahimia  canal  used  to  rise  and  fall  with  that 

of  the  river,  and  so  the  supply  was  apt  to  run  short  during  the 

hottest  months,  as  was  the  case  with  the  canals  of  Lower  Egypt 

beforb  the  barrage  was  built.    To  supply  the  Ibrahimia  cuial 

at  all  during  low  Nile,  it  had  been  necessary  to  carry  on  dredging 

operations  at  an  annual  cost  of  about  £11,000.     This  has  now 

been  rectified,  in  the  same  way  as  m  Lower  Egypt,  by  the 

construction  of  a  wdr  across  the  Nile,  intended  to    ^„jn( 

give  complete  control  over  the  river  and  to  raise  the     Wtirand 

water-surface  8-j  ft.     The  Assiut  weir  is  constructed     ^*" 

on  a  design  very  ^milar  to  that  of  the  barrage  in    *■"'«* 

Lower  Egypt.    It  consists  of  a  bridge  of  nr  arches,  each  5 

metres  span,  with  piers  of  z  metres  thickness.    In  each  arch  are 

fitted  two  gates.    There  is  a  lo<±  So  metres  long  and  Hi  metres 

wide  at  the  left  or  western  end  of  the  weir,  and  adjoining  it 

are  the  regulating  Juices  of  the  Ibrahimia  canal.     The  Assiut 

weir  across  the  Nile  is  just  about  half  a  mile  long.     The  work 

was  begun  at  the  end  of  1898  and  finished  early  in  1902 — in 

time  to  avert  over  a  largi  area  the  disastrous  effects  which 

would  otherwise  have  resulted  from  the  low  Nile  of  that  year. 

The  money  value  of  the  crops  saved  by  the  closing  of  the  weir 

was  not  less  than  ££690,000.     The  conversion  of  the  lands  north 

of  Assiut   from   basin  to  perennial  irrigation  began 

immediately  aftn  the  completion  of  the  Assiut  weir 

and  was  fini^ed  by  the  end  of  1908.    To  render  the 

basin  lands  of  the  Kena  province  Independent  of  the 

flood  being  bad  or  good,  another  barrage  was  bultt 

.  across  the  Nile  at  Esna  at  a  cost  of  £1,000,000.     This 

work  was  begun  in  1906  and  completed  in  1909. 

Thefee  works,  as  well  as  that  in  Lower  Egypt,  are 
faitended  to  raise  the  water-surface  above  it,  and  to 
control  the  distribution  of  its  supply,  but  in      starmtt. 
no  way  to  store  that  supply.     TTie  idea  of 
ponding  up  the  superfluous  flood  discharge  of  the  river 
is  not  a  new  one,  and  if  Herodotus  is  to  be  believed, 
it  was  a  system  actually  pursued   at  a  very  early 
period  of  Egyptian  history,  when  Lake  Moeris  in  the 
Fayfim  was  filled  at  c-ach  Nile  flood,  and  drawn  upon 
as  the  river  ran  down.     When  British  engineers  first 
undertook   the  management   of   Egyptian   irrigation 
many    representations    were    made    to    them     of     the     ad- 
vantage   of    storing    the   Nile    water;    but    they    consistently- 
maintained  that  before  entering  on  that  subject  it  was  their 
duty  to  utilize  every  drop  of  the  water  at  their  disposal.    This 
seemed  all  tht  more  evident,  as  at  that  time  financial  reasons 
made  the  construction  of  a  costly  Nile  dam  out  of  the  question. 
Every  year,  however,  between  1890  and  rgoi  the  supt>iy  of  the 
Nile  during  May  and  Jfioe  was '  actually  ekhauSted,  no  water 
at  all  flowing  then  out  into  the  sea.     In  these  years,  too,  owing  ' 
to  the  extension  of  drainage  works,  fhe  irrigable  area  of  Egypt 
was  greatly  enlarged,  so  that  if  perennial  tuiti  vat  ion  was  at  all 
to  be  increased,  it  was  necessary  to  increase  the  volume  of  the 
river,  find  this  could  only  be  done  by  storing  up  the  flood  supply. 
The  first  difficulty  that  presented  itself  in  carrying  this  out, 
was  that  during  the  months  of  highest  flood  the  Nile  is  so  charged 
with  alluvial  matter  that  to  pond  it  up  then  would  inevitably 
lead  to  a  deposit  of  silt  in  the  reservoir,  which  would  in  no  great 
number  of  years  fill  it  Up.     It  was  found,  however,  that  the 
flood  water  was  comparatively  free  trom  deposit  by  the  middle 
of  November,  while  the  river  was  still  so  high  that,  without 
injuring  the  irrigation,  water  might  go  on  being  stored  up  until 
March.     Accordingly,   when  it   was  determined  to  construct 
a  dam,  it  was  decided  that  it  should  be  supplied  with  sluices 
large  enough  to  discharge  unchecked  the  whole  volume  of  the 
river  as  it  comes  down  until  the  middle  of  November,  and  then 
to  begin  the  storage. 

The  site  selected  for  the  great  Nile  dam  was  at  the  head 
of  the  First  Cataract  above  Assuan.  A  dyke  of  syenite  granite 
here  crosses  the  valley,  so  hard  that  the  river  had  nowhere 
scoured  a  deep  channel  through  it,  and  so  it  was  found  possible 
,  to  construct  the  dam  entirety  in  the  open  aj;,  without  the 
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necessity  of  laying  undei-water  foundAtions.  The  length  of  the 
dam  is  about  6400  ft. — nearly  i^m.  The  greatest  head  of  water 
in  it  is  6s  ft.  It  b  pieiced  by  140  imder-sluices  of 
^^l^„  i5osq.  ft.  each,  and  by  40  upper-sluices,  each  of  7S5q. 
Oaa,  ft.    These,  when  fuUy  open,  are  capable  of  dischal'ging 

the  ordinary  maximum  Nile  flood  of  350,000  cub.  ft. 
per  second,  with  a  velocity  of  15-6  ft.  per  second  and  a  head 
of  6-6  ft.  The  top  width  of  the  dam  is  23  ft.,  the  bottom  width 
at  the  deepest  part  about  81  ft.  On  the  left  flank  of  the  dam 
there  ia  a  canal,  provided  with  four  locks,  each  263  by  31  ft. 
in  aiea,  so  that  navigation  is  possible  at  all  seasons.  The 
Storage  capacity  of  the  reservoir  is  about  3,750,000  millions 
of  cub.  ft.,  which  creates  a  lake  extendiug  up  the  Nile  Valley 
foi  about  aoo  m.  The  reservoir  is  Med  yearly  by  March;  after 
that  the  volume  reaching  the  reservoir  from  the  south  is  passed 
on  through  the  sluices.  In  May,  or  earlier  when  the  river  is 
late  in  rising,  when  the  demand  for  water  increases,  first  the  upper 
and  then  the  under  sluices  are  gradually  opened,  so  as  to  increase 
the  river  supply,  until  July,  when  all  the  gates  are  open,  to  allow 
of  the  free  passage  of  the  flood.  Oa  the  loth  of  December 
iQoa  this  magnificent  work  was  completed.  The  engineer 
who  designed  it  was  Sir  W.  Willcocks.  The  contractors  were 
Messrs  John  Aird  &  Co.,  the  contract  price  being  £3,cx)o,ooo. 
The  financial  treaties  in  which  the  Egyptian  government  were 
bound  up  prevented  their  ever  paying  so  large  a  sum  as  this 
within  five  years;  but  a  company  was  formed  in  London  to 
advance  periodic^y  the  sum  due  to  the  contractors,  on  receipt 
from  the  government  of  Egypt  of  promissory  notes  to  pay  sixty 
half-yearly  instalments  of  £78,613,  beginning  on  the  ist  of  July 
1903.  Protective  works  downstream  of  the  dam  were  com- 
pleted in  1906  at  a  cost  of  about  ££304,000.  It  bad  been  at 
first  intended  to  raise  the  dam  to  a  height  which  would  have 
involved  the  submergence,  for  some  months  of  every  year, 
of  the  Philac  temples,  situated  on  an  island  just  upstream 
of  the  dam.  Had  the  natives  of  Egypt  been  a^ed  to  choose 
between  the  preservation  of  Ptolemy's  famed  temple  and  the 
benefit  to  be  derived  from  a  considerable  additional  depth  of 
water  storage,  there  can  be  no  question  that  they  would  have 
preferred  the  latter;  but  they  were  not  consulted,  and  the 
classical  sentiment  and  artistic  beauty  of  the  place,  Wilfully 
pleaded  by  archaeologiats  and  artists,  prevailed.  In  1907, 
however,  it  was  decided  to  carry  out  the  plan  as  oriiginally 
proposed  and  raise  the  dam  36  ft.  higher.  This  would  increase 
the  storage  capacity  a)  times,  or  to  shout  9,375,000  millions 
of  cubic  feet. 

There  is  no  middle  course  of  farming  in  Egypt  between 
irrigation  and  desert.  No  assessment  can  be  levied  on  lands 
which  have  not  been  watered,  and  the  law  of  Egypt  requires 
that  in  order  to  render  land  Uable  to  taxation  the  water  during 
the  Nile  flood  must  have  flowed  naturally  over  it.  It  is  not 
enough  that  it  should  be  pumped  on  to  the  land  at  the  expense 
of  the  landowner.  The  tax  usually  levied  is  from  £1  to  £2 
per  acre. 

See  Sir  W.  Willcocks,  Egyptian  Irrigalion' (2nd  ed.,  1809);  Sir 
C.  C;  Scott-Moncrieff,  Lectures  mt  Irrigation  m  Egytit.  Professional 
Papers  on  Ike  Corps  of  Royal  Engineers,  vtA.  xix.  (London,  1893); 
SiTy/.Gantia,BepoTtupontkeBasinoflhtUpptrPlile.  Egypt  No.  3 
(1904)- 

V.  India. — Allusion  has  already  been  made  to  the  irrigation 
of  India.  The  year  1878,  whichsawtheendof  amost  dbastrous 
famine,  may  be  considered  as  the  commencement  of  a  new  era 
as  regards  irrigation. .  It  had  at  last  been  recognized  that  auch 
famines  must  be  expected  to  occur  at.no  very  long  intervals 
of  time,  and  that  the  coat  of  relief  operations  must  not  be  met 
by  increasing  the  permanent  debt  011  the  couptry,  but  by  the 
creation  of  a  famine  relief  and  a  famine  insurance  fund.  For 
thispurposeit  was  fixed  that  thereshould  be  an. annual  provision 
of  Rx.i, 500,000,  to  be  spent  on:  (i)  relief,  (2)  prot<ctive  works, 
(3)  reduction  of  debt.  Among  protective  works  the  first  place 
was  given  to  works  of  irrigation.  These  works  were  divided 
into  three  classes:  (1.)  productive  works;  (ii.)  protective 
works;  (iii.)  minor .wtffks. 

Productive  works,  as  their  name  implies,  a^a  su<;h.as  may 


reasonably  be  expected  to  be  remunerative,  and  they  include 
all  the  larger  irrigation  systems.  Their  capital  cost  is  provided 
from  loan  funds,  and  not  from  the  relief  funds  mentioned  above. 
In  the  seventeen  years  ending  1896-1897  the  capital  expenditure 
on  such  works  was  Rx.  10,954,948,  induing  a  sum  of  llx.i:, 742, 246 
paid  to  the  Madras  Irrigation  Company  as  the  price  of  the 
Kurnool-Cuddapah  canal,  a  work  which  can  never  be  financially 
productive,  but  which  neverthdess  did  good  service  in  the 
famine  of  r896-i8g7  by  irrigating  87,226  acres.  In  the  famine 
year  i877-r878  the  area  irrigated  by  productive  canals  was 
5,171,497  acres.  In  the  famine  year  1896-1897  the  area  was 
9i57'<779  acres,  including  an  area  of  133,087  acres  irrigated  on 
the  Swat  river  canal  in  the  Punjab.  The  revenue  of  the  year 
1879-1880  was  nearly  6%  on  the  capital  outlay.  In  1897-1898 
it  was  7i%.  In  the  same  seventeen  years  Kx. 3,099, 353  ^rere 
spent  on  the  construction  of  protective  irrigation  works,  not 
expected  to  be  directly  remunerative,  but  of  great  value  during 
famine  years.  On  four  worka  of  this  class  were  spent  Rx.i  ,649,823, 
which  in  1896-1897  irrigated  200,733  acres,  a  valnable  return 
then,  although  in  an  ordinary  year  their  gross  revenue  does 
not  cover  their  working  expenses.  Minor  works  may  be  divided 
into  those  for  which  capital  accounts  have  been  kept  and  those 
where  they  have  not.  In  the  seventeen  years  ending  1896-1897, 
Rx.827,314  were  spent  on  the  former,  and  during  that  year 
they  yielded  a  return  of  9-13%.  In  the  same  year  the  irrigation 
effected  by  minor  worka  of  all  sorts  showed  the  large  area 
of  7,442,990  acres.  Such  are  the  general  statistics  of  outlay, 
revenue  and  irrigated  area  up  to  the  end  of  1896-1897.  The 
government  might  well  be  congratulated  on  having  through 
artificial  means  ensured  in  that  year  of  widespread  drought 
and  famine  the  cultivation  of  27,326  sq.  m.,  a  large  tract  even 
in  so  large  a  country  as  India.  And  progress  has  been  steadily 
made  in  subsequent  years. 

Some  description  will  now  be  given  of  the  chief  of  these 
irrigation  works.  Beginning  with  the  Punjab,  the  province 
in  which  most  progress  has  been  made,  the  great  SutLej  canal, 
which  irrigates  the  country,  to  the  left  of  that  river,  was  opened 
in  1882,  and  the  Western  Jupina  canal  (perhaps  the  oldest  in 
India)  was  extended  into  the  dry  Hissar  and  Sue.  districts, 
and  generally  improved  so  as  to  increase  by  neariy  50%  its 
area  of  irrigation  between  1878  and  1897.  Perhaps  this  is  as 
much  as  can  well  be  done  with  the  water  at  command  for  the 
country  between  the  Sutlej  and  the  Jumna,  and  it  is  enough 
to  secure  it  for  ever  from  famine.  The  Ban  Doab  canal,  which 
irrigates  the  Gurdaspur,  Amritsar  and  I<ahore  districts,  has  be«i 
enlarged  and  extended  so  as  to  double  its  irrigation  since  it  was 
projected  in  1877-187.8.  The  Cheadi  canal ^  the  largest  in  India 
and  the  most  prc^table,  was  only  begun  in  iSSg.  It  was  designed 
to  command  an  area  of  about  2}  million  acres,  and  to  irrigate 
annu^y  rather  less  than  half  that  ajreo.  This  canal  flows 
through  land  that  in  1889  was  practically  desert.  From  the 
first  arrangements  were  made  for  bringing  colonists  in  fr<mi 
the  more  congested  parts  of  India.  The  colottiaatiooi  began  in 
1892,  Nine  years  later  this  canal  watered  1,830,52s  acres. 
The  population  of  the  immigrant  colony  was  793,666,  conasting 
mainly  of  thriving  and  pro^ierous  peBsants  with  occupancy 
rights  in  holdings  of  about  28  acres  each.  The  direct  ;revieniie 
of  this  canal  in  1906  was  26%  on  the  capital  outlap.  The 
Jhelum  canal  was  opened  on  the  30th  of  October  1901.  It  is 
a  smaller  work  than  the  Chenab,  but  it  is  calculated  to  command 
1,130,000  acres,  of  which  at  least  half  will  be  watered  annually. 
A  much  ^mailer  work,  but  one  of  great  intere^  is  (he  Swat 
nver  canal  in  the  Peshawar  vaUey.  It  was  never  ejpected  that 
this  would  be  a  remunerative  work,  but  it  was  thought  ior 
political  reasons  expedient  to  construct  it  in  order  to  induce 
turbulent  frontier  tribes  .to  settle  down  into  peaceful  agriculture. 
Th^  has  bad  a  great  measure  of  success,  .aad  the  caaal  Itself 
has  proved  remunerative,  irrigating  123,000  acres  in  1896-1897. 
A  much  greater  scheme  than,  any  of  the  above  is  that  of  the 
Sind  Sagar  canal,  paojected  from  the  left  bank  of  the  Indus 
opposite  Ealabagh,  to  irrigate  i,7S<>,doo  acres  at  a  cost  of 
Rx.6,ooo,ooo.    Another  great  canal  scheme  foi;,  the  Piuijab 
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prc^Kwed  to  take  ofi  from  Uie  light  bank  oi  [be  Sutlej,  and  to 
irrigate  about  600,000  acres  in  ibe  Momgomery  and  Multas 
districts,  at  a  cost  of  ftx.  2,500^00.  These  three  last  projects 
would  add  3,774,000  acres  to  the  irrigated  atea  of  the  province, 
and  a£  they  would  flow  through  tiacta  almoai  unpeopled,  they 
would  afEoid  a  moU  valuable  outlet  for  the  congested  districts 
of  northern  India.  In  addition  to  these  great  perennial  canals, 
much  has  been  done  since  1878  in  enlarging  and  extending 
what  aie  known  as  the  "  inundation  canals  "  of  the  Punjab, 
which  utilize  the  flood  waters  in  the  rivers  during  the  monsoon 
season  and  are  dry  at  other  times.  Sy  these  canals  large  portions 
of  country  throughout  moM  of  the  Punjab  are  thought  under 
cultivation,  and  the  area  thus  watered  lias  inaeased  from 
about  jSo,ooo  to  500,000  acres  since  187S. 

It  is  on  inundatiom  canals  such  as  these  that  the  whole  cultiva- 
tion of  Sind  dqwnds.  lo  1878  the  area  was  about  1,500,000 
acies;  in  1S96-1897  it  had  inaeased  to  2,484,000  acres.  This 
increase  was  not  due  to  famine  in  Sind,  for  that  rainless  province 
dependft  always  on  the  Indus,  as  Egypt  does  on  the  Nile,  and 
where  there  is  no  rainfall  there  can  he  no  drought.  But  the  famine 
prices  obtained  for  agricultural  produce  doubtless  gave  an  im- 
petus to  cultivation.  In  Sind,  too,  there  is  room  for  much  in- 
crease of  irrigation.  It  has  been  proposed  to  oonstruct  two 
new  canals,  the  Janurao  and  the  Shikirpur,  and  to  improve  and 
extend  thiae  existing  canals — Nasr^t,  Naulokhi  and  Dad. 
The  total  cost  of  these  five  projects,  some  of  which  are  now 
in  progress,  was  estimated  at  Kz.j,596,68z,  and  the 
of  irrigation  at  660,563  acres. 

Turning  from  the  baan  of  the 
Indus  to  that  4^  the  Ganges, 
the  commissioners  appointed  to 
report  on  the  buine  of  t396-i897 
found  that  in  the  country  be- 
tween the'Ganges  and  the  Jumna 
little  was  left  to  be  done  Iftyond 
the  completion  of  some  distribu- 
tary channda.  The  East  India 
Company's  great  wort:,  the  Ganges 
canal,  constructed  between  1840 
and  1854  before  there  was  a  ipile 
of  rtulvi^  open  in  Indin,  still 
boldv  its ..  fJacft  unsjupafsed. 
amwc  1*^^  inigation  work;  for 
bol^om&.oi  desigD  and  cgnvteto- 
i)etiBof,e;wc|UM)),.a:lastm8  EoonU!^ 
EBftntto  UM.ata^ K^FiSir  PlQby, 
CaHtley,  an  officer  pL  the  Beiua] 
Artilleiy,.  bwt  ■  a  b^m  pngjveer. 
Ever  swee  ^370  considuutitn  ^las 
be«n,given  to  projects  for  inigatT 
ing  the  fertile  provsKR  of  Oudh  by 
means  of  a  gre^t  qsoi^  to  he'drami 
from  U«  river  Sards. ' .  The  water  is  theie  in  abttnda«Qe,  the  land  is 
well  a4t4>ted  for  ir^ation,.  but  as.tberejis  a  eonSidenUe  runfaU, 
it  is  ^ubtful  whether  tji$;  ech^oei  would  pHAre  Kmuneialive, 
anda large se^lion  of  thelwitowneFS  have  liitbcxtp<q>posed it,  as 
IjJMy  to  waterlog  the  country.-  Among  the  foMIpcotectivewoito 
oj  irngatKu.  winch  wet«  said  above  taba.ve  irrigated  300,733 
aorcft  in'  itK>&^iS97>  floe  of  the  ;n<«t  imponant  is  the  Betwa  canal, 
in  the  j^iched  Strict  of  Bundelkhand.  Tlvs  canal  has  cost 
J^x.4i8,o8d,  and  causes  an  annual  loss, to  thn  state  in  hiterest 
an^  working  openses-of  about  Rx.«>«ooo.  It  irrigated,  how- 
ever, in  1896-1897  an  area  of  87,3o6.acres,  raising  orops  valued 
at  .ftx.  331,081,  or  half  the  cost  of  the  caiial,  so  it  may  be  said 
to  have  justified  its  oonstmctioQ.  A  similar  canal  from  the 
river  Kea  in  the  same  district  has  been  ctmstructed.  Pro- 
ceeding farther  east,  we  find .  very  satisfactory  progress  in  the 
irrigation  oE-southcffn  fiehar,  effected  by  the  costly  system  of 
canals  drojwn.froBi  the  river  Sone.  In  1877-1S7S  these  canals 
irrigated  341,790  acres.  Rapid  piognta  was  sot  expected 
here,. and  793,000  acres  was. calculated  qs  bung  the  maximum 
ara  that  coiJd  be  covered  with  tbe  water  supply  available. 


In  the  fite  yieais  preceding  i9M-i903  the  average  irrigated  area 
was  463,r8i  acres,  and  during  tliat  year  the  area  was  SSS^tS*^ 
acres,  the  maximum  ever  attained. 

The  canal  system  of  Orissa  was  never  expected  to  be  re- 
munerative,' aaee  in  five  years  out-  cd  six  the  local  rainfall  is 
sufficient  for  the  rice  crop.  In  187^1879  the  area  irrigated  was 
111,250  acres,  and  the  outlay  up  to  date  was  Ib.i, 750,000.  In 
1900-1901  the  aiea  was  303,540  acres,  the  highest  ever  attained, 
and  the  capital  outlay  amounted  to  Kx.z^33,703.  It  should; 
be  mentioned  in  favour  of  these  canals  that  although  the  irriga- 
tion is  not  of  yearly  value,  they  suiq)ly  very  important  water 
comnrunication  through  a  province  which,  from  its  natural 
configuration,  is  not  likely  to  be  soon  intersected  by  railways. 
if,  moreover,  such  a  famine  were  again  to  occur  in  Oinsa  as  that 
of  1866-1867,  there  would  be  no  doubt  of  tbe  value  of  these  fine 
canals. 

In  the  Madras  presidency  and  in  Mjrsore  irrigation  has  long 
assumed  a  great  importance,  and  the  cnginieeriag  works  of 
the  three  great  deltas  of  the  Godavari,  Kistna  and  Cauvery, 
the  outcome  of  the  genius  and  tnddatlgable  enthusiasm  of 
Sir  Arthur  Cotton,  have  always  b»ea  quoted  as  showing  what 
a  bomt  irrigation  is  to  a  country.  In  1878  the  total  area  of 
irrigation  in  the  Madras  presidemcy  amounted  to  about  5,000,000 
acres.  The  irrigation  of  the  d^t  productive  systeans  was 
1,680,178  acres,  and  the  revenue  Bx;739,778.  In  1898  there 
were  ten  of  these  systems,  with  an  irrigation  area,  as  shown 
by  the  acoompanying  table,  of  3^685,915  acres,  and  a  revenue 
of  Rx.i,i63,a6a: 


Iirigation. 

Area 
Watered. 

Total 
Revenue. 

Total 
ETipenditure. 

Net 
Revenue. 

Capital 

and 
Indirect 
Charges. 

Ftet«!ittage 

.c4Net 
Revenue 
to  Capital. 

Major  Works. 
I.  Godavari  Delta       .     . 
3.  Kistna  Delta     .     .     . 

3.  Pennar  Weir  System    . 

4.  Sai«am  SvBtem      .     . 

5.  KumooK^nal         .      . 

6.  Barur  Tank  System 

lEASn^^stein   ■ 

"  /.Total ; ;.,' .  .  . 

-       '-SfiMr  Wiirks.-  ■ 
dj-WMf«kf<ir-wMoh  Caiittal ' 

.  Aoeas 
779435 
520^73 
70.464 
76J77 
47  W8 

98*^8 

41.668 

59.T43 

:    67,318 

.    Bx.     . 

3a5wtM 

3*.627 

i5,fa3 

1,169 

434A46 

19.349 

'    37,5» 

"45+ 

Sa. 
.    .6«»J76  . 
74.143., 
5,037 
7.037  ■ 
13,404 
■485   . 

■     «4* 

Sx. 

180437 
23,123 

lis 

.     14.669 

».n5 

7.776 

Kx. 

t.397A)7 

1,319.166 

189,919 

385.601 

2,171.740 

4^80 

499458 

U7.192 

«5i.9t4 

464423' 

13-18 

fit 

;'S 
44S7 

.      5-45 

■37 

^.685.915; 

.  536.8i;3 
3.131.009 

830. 1  ^'S 

34.6»& 
i. '93-^5 

933^14 

169.9A3 

636;88o 

7^33470 
ii6»3*78 

■.7-88 

■■■*f44 

iMi^rmrksfor  which  Mich 
Accoutits  are  not  kept 

-      -.  GoMfd'Avtat       .     . 

«.3S9.737 

a,l9*M>i 

■     4S7fl»*' 

1.736.097 

Id  the  thrto  great'  deltas,  and  tiet  aitaii  soatbem  one  that 
depends. on  the  Srivta^kuntam  weir  over  the  rrvei  Thmbtapami, 
eatnsiQB  and  improvemott  'Wtsks  have  been  carited  on.  Tlie 
Sangam  and  Pcnnar  systems  depend  ob  two  weirs  on;>he'river 
Fetmar  in  the  Nedlore  district,  the  farmer  about- rS'm.  above 
and  thelatta  jiist .  below  the  town  of  NeUore.  Tbe  former 
irrigates  on  the  leftj  tfa^  latter  on  the  right  bank  ot  the  river. 
This  district  sufiercd  severely  in  the  bmine  of  1877-1S78,  attd 
tbe  irrigation  wAa  woe  started  in  consequence.  The  Barur 
tank  system  in  the  Salem  district  was  also  constructed  after 
tJie  Esmineiof  r877.-i878L  As  yet  it  hafi  not  fulfilled  expectations. 
The  Beriyar  scheme  has  for  iu  object  both  the  adtUtion  ot 
new  irrigation  and. the  safeguarding  of  that  which  exists  in 
the  district  of  Madura,  a  plain  watered  by  means  of  a  great 
number  of  di&llow  tanks  drawing  their  supi^y  from  a  very 
uncertain  river,  the  Vaigai.  This  river  takes  its  rise  on  the 
eastern  ^pes  of  tbe  Ghat  range  of  mountuns,  and  just  oppodte 
to  it,  on  the  western  face  of  the  range,  ia  the  source  of  the  rivet 
Periyas.  The  lain&dl  'on.  the  west  very  much  exceeds  that  on 
the  east,  aiid  the  Penyar  used  to  find  its  way  by  a  short  torrent 
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conise  to  the  sea,  rcndeting  no  service  to  mankind.  Its  upper 
waters  are  now  stemmed,  by  a  masonry  dam  178  ft.  high,  foiming 
a  large  lake,  at  the  eastern  end  of  which  ia  a  tunnel  5700  ft. 
long,  piercing  the  watershed  and  discharging  ifioo  cub.  ft. 
per  second  down  the  eastern  sdc  of  the  mountaiia  into  the 
river  Vaigai.  No  bolder  or  norD  original  woii  of  irrigation 
has  been  carried  out  io  India)  and  the  czedtt  of  k  is  due  to 
Ct^onel  J.  Pennycuick,  G.S.I.  Tlie  dam  and  tunnd  were  works 
of  unusual  difficuityL  The  country  was  roadless  and  uninhabited 
save  by  wild  beasts,  and  fever  and  cholera  made  sad  havoc 
of  the  working  parties;  but  it  was  successfully  accomplished. 
The  last  of  those  given  in  the  tabk  above  was  not  expected  to 
be  rBmunei&tive,  but  it  ^ould  prove  a  valuable  protective 
against  faHttue.  Tbe  systam  consbts  of  weirs  over  the  rivers 
GiUleii,  Mahanadi  'and  Rushikulya.  in  the  backward  province 
of  Ganjam,  south  of  Orissa.  From  these  weirs  flow  canals 
altogether  about  137  m.  long,  which,  in  connexion  with  two 
large  reservoirs,  sie  actable  of  irrigating  130,000  acres.  In  1901 
tbe  works,  thou^  incomi^etc,  already  irrigated  67,3iSacre3. 

In  additxin  to  all  these  great  eogineoing  systems,  southern 
India  is  covered  witL. minor  works  of  irrigation,  some  drawn 
from  springs  in  tbe  sandy  'beds  of  rivers,  some  from,  the  rainfall 
of  i  aq.  m.  ponded'  up  in  a  valley.  '  In  other  cases  tanks  are 
fed  imta  neighbouring  strcanK,  and  the  greatest  ingenuity 
is  displayed  ib  preveottng  the  predous  water  from  going  to 
waste. 

Alluuon  has  been  already  made  to  tbe  canals  of  Sind.  Else- 
where in  the  Bombay  presidency,  in  the  Deccan  snd'Gnjanat, 
there  are  fewer  facilities  for  irrigation  than  in  other  parts  of 
India.  He,  riveis  aie  generally  of  uncertain  volume.  The 
cost  of  storage  works  is  very  great.  Tlie  population  is  back- 
ward, and  the  (ilack  ,^il  is  of  a  nature  that  In  ordinary  years 
can  raise  fair  crops  erf  cotton,  millet  and  maize  without  ^ifidal 
watering,  l^p  to  Hie  fnd  of  1896-1897  the  cafiital  spent  on  the 
Irrigation  wqiis^of  theDeccau  and  Gujarat  was-Sd.  3,616,959. 
The  area  irrifeatefd  that  ykax  *ras  162,830  actes.^  Tbe  most 
important  wbrks  aiie  tbg'  ^uthd  and  !Nira  caaals  iQ  the  Poona 

distoa.       1  .■  .  ,'.; 

In '  Upper  Buima  three  productive  irrigaitoti  works  were 
planned'at  ;the  <k>en»ig  df  the  centuty— th^ 'M^ndalay,'  the 
Shwcbo,  an4  .th^  >1oq  canals,  of  which  the  filst'  wa»  estimated 
to  cost -Rx.g;^33<),  ^d  to  irTigate.'7a,ooo  jainss.'  The  area 
estimated  from  the  whtole  three  iV^ecta  is  a62,(Joo  acres,  situated 
)n  tbe  only  (Urt  df  Buiina  that  b  coittidered  l^Me  t6  famiile.  ' 

In  1901,  titer  years  of  disastrous  drougfatjand  famine,  the 
government  '.  of  India-  tyipointod  a  commission  to  Uamine 
throughout  !^  India  wjiat  could  fce  done  by  irrigation  to  alleviate 
the  honors  at  faodne. .  Up  to  that  tine  it  had  peed  the  [vindpl^ 
of  tbe  goveiinment  nojt  to  borrow  money  for  the  execution  of 
irrigation  wcfrks  unlesi  there  was  a  reasonable  expectation  that 
within  a  few  years  they , would  give  ;a.  return  of  ^  oi'  J  %  ™^  the 
capital'  outlAyr— In  r^i  the  frivernment  took  larger  views. 
It  was  found  that  alUiough  some  migation  >  works  (eqiedally 
in  tbe  .Bombby  Becoan)  would  never  yield  a-dkect  retwmiof 
4  olT  5%,  Bdll  in  a  famtneyesr.  thcyinigbt  be  thO' means  of 
producing  a  crap  which  would  go  far-  to  do  a#ay  with  the 
Dccassity  for  spending  enormous  sums  on  iutdiCe  te&tt.  In  the 
Shol^iur  district' <]f  Bombay,  for  instance,  about  three  years' 
revenue  waa  spent  on  reUcf  during  tiii  fanioe'  of  1901.  An 
expenditure  of  ten  years'  revenue  on  irrigation  works  might 
have  done  away  for  all  future  time- with  the  necessity  for  the 
greater  paitiof  thisoutlay.  The  Irrigation  Commission  of  1901- 
1903  pntdished  a  very  eidialistive  report  after  a  careful  study 
of  every>  part  of .  India.  While  emphatically  asserting^  that 
iirigation  alone  cauM  never  prevent  famine,  they  reommended 
sn  outlay  of  £49,000^000  spreadover  a  period  tif  25  years. 

See  also  A  nnuol  JUporb  Irri^Hon  Department  tdctg  Govi&nmenls  of 
Iwtia;  f^erts.of  tkt  Indian  Pemme  Commitsiotls  of  187S.  i8qS  and 
igoi;  ar  Hanbury  Bnwn,  Irriiotion,  Us  Frincipiei  an^  PractKe 
(London,  1^1). 

VI.  '  Untied  Siale3.-~Al  the  evening  of  the  aCith  century, 
during  Mr  Roosevelt's  preudency,  the  new'  "  Conservation  " 


policy  (i.e.  conservation  of  oatural  resources  by  federal  Initiative 
and  control),  to  tdiich  he  gave  so  much  impetus  and  encourage- 
ment, brought  the  extension  of  irrigation  woiks  in  the  United 
States  to  the  front  in  American  statecraft  (see  Vrooman,  Mr 
RoosaeU,  Dynamic  Geograpker,  1909).  lliotigh  the  carrying 
out  of  this  policy  on  a  large  scale  was  hampered  by  many 
difficulties,  the  subject  was  made  definitely  one  of  national 
importance. 

On  account  of  the  aridity  of  the  climate  throughout  the  greater 
part  of  the  western  third  of  the  United  States,  the  practice  of 
agriculture  is  dependent  upon  an  artificial  supply  of  water. 
On  nH>3t  of  tbe  coiuttry  west  of  the  97th  meridian  and  extending 
to  the  Pacific  Ocean  less  than  30  in.  of  rain  falls  each  year. 
The  most  notable  exceptions  are  in  the  Case  of  a  narrow  strip 
west  of  tbe  Cascade  Range  and  of  some  of  the  higher  moabt&in 
In  ordinary  years  the  Climate  is  too  dry  for  successful 
cultivation  of  the  field  crops,  although  under  favourable  condi- 
tions of  soil  and  cultivation  there  are  certain  areas  iriiere  cereals 
are  grown  by  what  is  known  as  "  dry  farming."  The  progress 
in  irrigation  op  to  the  end  of  tbe  i9tb  century  was  spasmodic 
but  on  the  whole  steady.  Thb  eleventh  census  of  the  United 
States,  1890,  showed  that  3,5^4416  acres  were  irri^tedln  1889. 
This  included  only  the  lands  from  which  crops  were  produced. 
Besides  this,  there  were  probably  to  ndthon  acres  under  irriga- 
tion systems  constructed  in  whole  or  in  part.  In  1899  the 
irrigated  area  in  the  arid  states  and  territories' was  more  than 
twiceasgreat  as  in  1889,  the  acreage  being  as  follows: — 

Arizona i  i3Si93^ 

California      .           1445.^72  ' 

Colorado        .     .                     .     .  1,611,271 

Idaho 602,568 

Montana         .      .  ,  .      .                  .  95'|['$4 

Nevada    .     .     .  ' -  md.ioS. 

New  MfWP       .     .     .     .; 


Or^ 


?&■ 


In  addition  to  the  area  .above  f^ven,  in  1899, 'i}'3)it7' acres 
were  under  inifpUon  in  the  semi-arid  region,  east!  of  the  states 
above  mcntioiiod  and  including' portions  (rf  the  states  of  North 
and  South  Dakota,  Nebraska,  KaASas,  Tesaft  and  Okl^Moa. 
The  greater  part  of  these  lands  was  irrigated  bj*  ^anala'or  ditches 
built  by  individuola  acting  Singiy  or  ki  Co^peiatlon  With'  their 
neighbours,  km  by  caqMiatiotis.  Th«  national  and'state  goVera- 
menta  hod  not  buat  any  wcffks  <tf  rtfclamation  el^epting.  wfaer^ 
the  federal  governita^t',  thtoughtbfe  Indian  dq>artmetit;'had 
constructed  irrigation  i^tctjes  fi!^  Induin  tribes,  notaUy  the 
Crow  Indians  of  Montana. .  A'f«w  of  the  9ta!t«  govemnfaents, 
such,  for  examcde,  as  ColpradO,'  had  buih  sMall  resffVo^ 
or  portions  of  canals  from  ifltern^  Itaprovement  fundi. 

The  constnictk>n  bf  Irrigation  canals  abd  ditches  waafu  the 
most  port  brought  about  by  farmed  jolnidg  to  pidugh  out  ot 
dig  ditchesfrom  therivers,  descendingona-gentle  grade.  Some 
of  the  CDtporatioos'  coWrtriitting  works  for  the  Sale  of  watw  built 
structures  of  notable  due,  Buch,  for  etcaAtple;  EfstHe  Sweel-waier 
and  Hemet  dams  of  soulhetnCalifonua,  the  Bear  rhrei!  dtnsl 
of  Utahi  and  the  Arieoha  canal,  taking  water  from  Salt  river, 
Arizona.  The  cost'  of  bringing  water  to  the  land  averaged 
about  $8  per  acre  where  the  ordinary  ditchts  wei*  buDt.  TTie 
owners  of  eirtensive  works  were  cHarged  from  $1*  to  *»o  per 
acre  and  upwonls  for  so-caUed  "water  rights,"  or  tiie  privilege 
to  take  water  from  tbe  canal,  this  covering- cost  of  ConstraCtSon. 
Besides  the  first  cost  of  constmction,  the  irrigator  W6s  usually 
called  upon  to  pay  ahniially  a  certain  amount  for  mafnttnance, 
which  might  often  be  worked  out  by  labour  on  the  canal.  The  cost 
ranged  from  50  cents  to'$r  per  acre;  or,  with  IncorpOTated  com- 
panies, from  $1.50  to  $3. 5b  per  acre  and  upwards.  The  largest 
expense  for  water  ri^ts  and  for  ainnual  maintenance  was  in- 
curred in  southern  California,  where  the  character  of  the  crOps, 
such  as  citrus  fruits,  and  the  scardty  of  the  wate*  make  possWt 


Digitized  by 


Google 


IRULAS— IRUN 


853 


eKpcDsive  construction  and  heavy  charges.  The  legal  expense 
for  the  maintenance  of  water  rights  was  often  large  because 
of  the  interminable  suits  brought  during  tbe  timea  of  watct 
scarcity.  The  laws  regarding  water  in  most  ol  the  arid  stBt«3 
vere  indefinite  or  contradictory,  being  based  partly  on  the 
common  law  regarding  riparian  rights,  and  pc^y  upon  the 
Spanish  law  allowing  diversion  of  water  from  natin^  streams. 
Few  iuitdamenta]  principles  were  established,  except  in  tbe 
case  of  the  state  of  Wyoming,, where  an  official  was  charged  with 
the  duty  of  ascertaining  the  amount  of  water  ia  the  streamsand 
apportioning  this  to  the  dtuinants  in  tfaoorderof  thdr  priority 
of  ^piopriation  for  bene^dal  use.  > 

It  may  be  said  that,  up  to  the  year  1900,  irrigaition  progressed 
to  such  an  extent  that  there  ren»^ed  few  ordinal;^  locftlittes 
where  wat»  could  not  be  easily  or  cheaply  diverted  from  creeks 
and  riVers  for  the  cultivation  of  farms.  The  claims  for  the  avail- 
able supply  from  amall  streams,  however,  «soeMed  the  watei 
to  be  had  in  the  latter  part  of  the  irrigating  season.  There 
Fenained  large  rivers  and  opportuniUes  Joi  water  storage 
which  could  be  brought  under  iriigatitm  at  conaideiable  expense. 
The  large  canals  and  reservoirs  built  by  corporatibns  had  rarely 
been  successful  frpm  a  finaodal  standpoint,  and  irrigation  con- 
struction during  the  latter  port  of  the  decade  iSgicr-iSgg  was 
relativety  smaU,  Owing  to  the  difficulty  andexpense  of  securing 
water  {lom  running  stxeams  by  gtavity  ^ysteniG,;a  great 
variety  of  methods  were  developed  oi  pumping  water  by  wind- 
mills, gasoljjie  or  hot-«ir  engines,  and  steam.  Ordinary  recipro- 
cating pumps  were  commonly  employed;  and  alao'air  lifta  and 
similar  devices  for  raising  great,  quantities  of  waterto  ahei^t 
of  from  90  to  50  ft.  For  greater  depths  tbe  cost  WaB-uwally 
prohibitive.  Throughout  the  Great  Ploine  tcgi«i^  eBst>  of  the 
Rocky  MouBtfins,  aadin  the  broad  vaUCiytkto  th*'i«est,ivind- 
milla  were  extensively,  used,  each.pumfiing'Watec'foD  fiom  ita 
5  acres  of; cultivated  ground.  In  a  few  lobaHbies^  n6tattly>'in 
South  I>akota,;the  Yakima  valley  of  Washingttni,  3an  Joaquiw 
and  Saa  BeTBordino  volleys  of  California,!  San  Euis'vaUeyr.of 
Colo^do,  And  Utah  valley  of  Utah,  walerJrom  ^ittesiaii  welli. 
wasAlso  used  for  the  irrigation  of  from  i  to>i6o»crsa.i  TbebMal 
acreage  wppUfd  by  such  imeane  was  puobably  leaa  tbaiti<i%  of 
thatwti^Jtfy  gravity^ystems.'      ,        .  ■  1  r,     1      ■ 

.Thfl.,^vek4>menb  af  irrigation  was  in<  part  .retatdcd  bi^tbe 
impiOP^rOf  nasbtfuluseot  waj:er.:  On  pentibiiUd  soils,  espedaUy' 
those:  o£  th«^  tenonet'Lutds  along  tbe  valleya,  the  soJuUe  salts 
c^mpowvly  JuKnm.riis  alkali,  wece  gr&duaUy  llpaobed:  «At  and 
carried  by  the  percolating  wates  tomutia.rtbe.  fower/lsAda, 
wh^e,  jeachinj)  the  surface,.thealkaii  >ivas-i»Eti&a  A.^glistenlng 
cTuat  or.aa  i^oots  of  in^  Uackiieas.  Farms  AdjateDt  botl^  rivers 
werei  focia.  rime  lincreasedia  riefaness  by  thoialkaline  salts, 
which. in  di&itse, form  ^ght  be  valuable. plntit  f oodsr 'Snd  then 
suddenly,  become  ; valueless  when  the .  concentr&tioti  Ol  alkaU. 
h»d  reached  a,  degree  beyond  that'  which..the:,«rdiDar3"  plaatta 
would  endure.  .  ,     -    .1  .  . 

The  situation.. OS  regards  the  further  progmtea  of  irrigation, 
on  a  la; ge  scalf:  was  however  dominated  in  the  «anl9'  yeus  ;of 
the  .joth  century  by  the  new  Conservarionpc^icy.  -Mr  Roosevelt 
brought  the.  whole  subject  before  Congress  in  hiaimeSsage  <A 
t)ie  5f d  of  December  1901,  and  thereby  started-trhat  seemed; 
likely  to,  ba  a  new  sphere  of  federal  iniGiajtilveuitl  toutroln 
After  referring  to.  the  effects  of  forests  (aee  FtntESts  aNi>' 
FoBESXEv)  on  water-supply,  he  went  on  as  foUowBi-r 

"  The  forests  alone  cannot  fulty  regulate  and  ■ 

e  arid  regions.    Great  storage  Works  are  neceseary ^ . 

flow  of  the  stTeams  and  to  save  the  flood  waters;  -Their  oonstruction 


ITy  regii 
the  arid  regions.  Great  storage  Works  are  neceseary  to  equalize  the 
flow  of  the  stTeams  and  to  save  the  flood  waters;  -Their  oonstruction 
has  been  ooaclusively  shown  to  be  an  nndejtaktnK  too  vast  for  private 
cSort.  .  Nor  can  jc  be  best  accomplished  by  the  uidividual  staiee 


!.'l 


aching  interstate  problems  are  involved,  and  the  re- 
sourc™  Ol  single  states  would  often  be  inadequate.  It  (s  ^irop^rly 
anationalfunctionialleaat  in  sone  of  its  features,  It  iias  sight  (or 
theNational  Government  to  make  the  streams  aJid  river»  of  the  arid 
regions  useful  by  engineering  works  for  water'stor^ee,  as. to  mako, 
useful  the  rivers  and  harbours  of  the  humid  regions  by  engineering 
wortca  of-  another  kind.  The  storing  of  the  floods  In  reservoirs  at  the- 
headquarteraof  our  riveraia  but  an  enlargement  of  cuF  present  policy 


:r  control,  under  which  levees  are  buitt  on  tbe  lower  reaches  «f 


"  The  government  should  construct  and  maintain  these  reservoirs 
as  it  does  other  public  works.  Where  their  purpose  is  to  regulate  the 
flow  of  streams,  the  water  should  be  turned  freely '  into  ihe  channels 
in  the  dry  seaeoo,  to  take  the  same  course  undet  the  saate  laws  as  the 
natural  flow. 

"  The  reclamation  of  the  unsettled  arid  public  lands  presents  a 
different  problem.  Here  it  is  not  enough  to  regulate  the  flow  of 
streams.  The  object  of  the  government  is  to  dispose  o(  the  ktnd  to 
settlers  who  will  build  homes  i^>on  it.  Tq  accomplith' the  <A>ject 
water  must  be  brought  within  their  reach. 

"The  reclamation  and  settlement  of  the  arid  lands  will  enrich 
every  f>ortion  of  our  country,  just  as  the  settlement  of  the  Ohio  and 
Mississippi  valleys  brought  proiperity  to  the  Atlantic  S^tes.  The 
increaaed  demand  for  manufactured  articles  will  stimulate  industrial 
production,  while  wider  home  markets  and  the  trade  of  Asia  will 
consume  the  larger  food  supplies  and  effectually  prevent  ^Western 
competition  with  Eastern  agriculture.  Indeed,  the  prodilcts  of 
irri^tion  will  be  consumed'  chiefly  in  upbuilding  local  oenti^  oi 
mining  and  other  industries,  whu:h  Woulo.otherwise.not  octine  into 
existence  at  all.  Our  people  as  a  whole  will  profit,  for  successful 
home-making  b  but  another  name  for  the  upbuilding  of  die  nation.." 

In  1902,  by  Act  of  Congress,  a  "  reclamation  fund  "  was 
created  from  moneys  received  from  the  sale  of  public  lands.; 
it  was  to  be  used  under  a  "  Reclamation  Service  "  (part  of  the 
Department  of  the  Interior)  for  the  reclamation  oi  arid  lands. 
The  "  Tnickee-Careon  project "  for  irrigation  in  I^evada  was 
immediately  begun.  About  thirty  other  government,  projects 
were  taken  in  hand  under  the  new  Reclaaiatiofl  Service, 
in  ■  some  ,  cases  involving  highly  interesring  , engineering 
problems,  as  in  the  Cncompahgre  Project  in  Colorado^  Here 
the  Uncompahgre  and  Gunnison  rivers  flowed  [lar^Jlel, ,  about 
10  m.  apart,  with  a  mountain  range  2000  ft.  high  tetween  tJiem. 
The  Uncompaghre,  with  only  a  small  amount  of  water,, .flowed 
through  a  broad  and  fertile  valley  containing  peveral  ]  hundred 
thousand  acres  of  cultivable  soil.  The.Gi^nnison,  wi^li  far  more 
water,  flowed  through  a,  canyon  with  yery  Ijttle  Iptid..  The 
problem  ivas  to  get  the  .yater  from  the  GutmiSOp  oyer,  the 
mountain  range  into  the  Uncompahgre  vajjeyf  and. a  tunttel, 
6  m.  long,  w^  cut  through,  resulring  in  ,^^f^^^tn.8,oiDf>^-^pKS 
ofrla'nd, being  irrigated,  and  thrown  bpejx  to  settilerSr,'  Similarly^ 
near  Vun^a  in  Arizona,  a  project,  was  uiiflertakep  fpr  carrying 
the  waters'  of  th^  main  canal  OH  ,t)ie  Califpipia  side  under^the 
Coiorfidp'^iriver  by  a  siphon.  Jn  the  report  ioi  ipo/  iff  Ofe 
Reclamation  Service  it  was  stated  ;that. ''.  f"^  dug  ,1^81  njt, of 
canals,  some  carrying  wh(»Ie  rivers,.  lilfe  th^  Trucke^  t^v^i:  in 
Nevada  and  the  North  Elatta  ta  Wyoming,  aiid  If^d.erec'ted 
a8i 'large  structures,  including  the  gre^t  ^nis  ip  j>feya<l^  ,and 
th?  Mmidoka  dam  CSo  ft,  high  and  650  ft.  long)  in,l(Jfttuj..,  As 
the  result'  of  the  qperations  eight  qcw  towns  tad  teen  pstaplished. 
100  m.  of  bAnch  railroads  constructed,  aijd  14,009  picople 
settled  ia  what  had  been  the  desert.     ,.■     ,',       >  ■   ;■    1' 

.A  White  House  conference  of'SOvemorB  of  states  wag  held'4t 
WasWngton  in  May  1909,  which  drew  up  a  "  dpcla ration  of 
princifiles  "  for  the  conservation  of  natural  resources,  recoinmen'ding 
the  appointment  lA  a  commission  by  eacH'stat^  16  tra-opfirate  with 
onesnotber  and  with  thei  Federal  gorernmeirt;  and  by  the  end  of 
thft.year  thirtVTsix' Etates  bad  oppoinAed  ConsMVatwa  committees. 
Thus,  in  the  first  decade  of  the  20th  century  a  great  advance  Jiad 
been  made  in  t^e  way  in  which  the  wholt  problem  was  beingviewed 
in  Anferiea,  though  the  very  Immehsity  01  thtf  probttm' bf  btinging 
tho' Federal  poorer  to  bear  on  operations  on  bo  toit  a  scale*  involving 
the.  limUatun.a^  prints  land,  speculat  ion  taimpoctant  afeas,  still 
presented  political  dimculties  of  coosidej^ble  m^gnitiide. 

>  IRULAS  ("  Benighted  ones,  V  fnmi  Tamil,  iral,  "  dni^ness  "), 
a  semi-Hi nduized  tenest -tribe- of  soirthern  India,  who -ir^. 'found 
mainly  in  North  ArcM,  Chingieput,  Sotith  Arcdt,  Trichinopoly, 
and  the  Malabar  Wyoaad:  The  typiial  Irulas  of'ths  Nilglris 
live. a  wild  life  on  tbe  lower  slopes  of  those  hilk.  ..At  the  1901 
census  this  branch  of  the  Irulas  numbered  igi  3,  wMe  the  total 
of  so-called  Irulas  was  returned  at  86,087.  . 

See  J.  W.  Breeks,  Prin*»wr  Tribtt  af  Iht  Ntlgitit  (1873) ;  JWIjtrt 
iianiuti,  i.  2i4<^[7{  HiMk  Aroot  MfUfmi,  i.  34^249. 
■:  [RUN,  a  frontier  town  of  northern  Spain,-  in' dte^ province  of 
Gui|t62coa,  .on  the  left  bank  <J  the  river  Bidassod,  opposite  the 
French  village  of  Hendaye.  Pop.  (igoo)  9913..  Ihin  is  the 
noTthieni  termittus  of  the  Spani^  Northmi  njlway, '  and| 
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thriving  iii<}ustrial  town,  with  irooworks,  tan-yards,  potteries 
and  paper  nuUs.  Its  principal  buildings  are  the  fine  Renaissance 
parish  church  and  the  fortress-like  i7th'century  town  hall.  It 
derives  its  prosperity  from  the  fact  that  it  is  the  most  important 
custom-house  in  Spain  for  the  overland  trade  with  the  test  of 
Europe.  Imn  is  also  on  the  chief  highway  for  travellers  and 
mails.  It  is  the  terminus  of  some  important  narrow-gauge 
mining  railways  and  steam  tramways,  which  place  it  in  communi- 
cation with  the  mining  districts  of  Guipfizcoa  and  Navarre,  and 
with  the  valuable  oak,  pine  and  beech  forests  of  both  provinces. 
There  are  hot  mineral  springs  in  the  town. 

IRVIKE,  a  royal,  municipal  and  police  burgh,  and  seaport 
of  Ayrshire,  Scotland.  Pop.  (1901)  9607.  It  is  situated  on  the 
north  bank  of  the  estuaty  of  the  Irvine,  39}  m.  S.W.  of  Gksgow 
by  the  Caledonian  railway,  with  a  station  also  on  the  Glasgow 
&  South  Western  railway.  It  is  coimected  with  the  suburb 
of  FuUartort  on  the  south  ^de  ol  the  river  by  a  stone  bridge, 
which  was  built  in  1746  and  widened  in  1827.  Alexander  II. 
granted  it  a  charter,  which  was  confirmed  by  Robert  Bruce. 
Towards  the  end  of  the  17th  century  it  was  reckoned  the  third 
shipping  port  in  Scotland  (Port  Glasgow  and  Leith  being  the 
leaders),  and  though  its  importance  in  this  respect  detained 
owing  to  the  partial  silting-up  of  the  harbour,  its  water-borne 
trade  revived  after  1875,  the  sandy  bar  having  been  removed 
and  the  wharfage  extended  and  improved.  The  pubKc  buildings 
include  the  town  hall,  academy  (1814)  and  fever  hospital.  The 
principal  historical  remains  are  the  square  tower  of  Stanecastle 
and  the  ancient  Seagate  Castle,  which  contains  some  good  speci- 
mens of  Nonnan  architecture.  The  industries  include  engine- 
making,  shipbuilding,  iron-  and  brass-founding,  the  manufacture 
of  chemicals,  brewing  and  soap-making.  Irvine  unites  with 
Ayr,  Campbeltown,  Inveraray  and  Oban  in  sending  one  member 
to'  parliainent.  The  exports  consist  principally  of  coal,  iron 
and  chemitiBl  products,  and  the  imports  of  grain,  timber,  llme- 
rtone,  ores  and  general  produce.  At  DkEGHORN,'  2  m.  to  the  S.E. 
(pop.  iiss)  coal  and  iron  are  worked. 

IRVtMG,  EDWARD  (r7g2-i834),  Scottish  chiirdi  divine, 
generally  regarded  as  the  founder  of  the  "  Catholic  Apostolic 
Church  "  '(j.v.),  was  bom  at  Annan,  Dumfriesshire,  on  the  4tti 
df  Aiigu^  1792.  By  his  father*^  rfde,  who  folkiwed  the  occupa- 
tion of  a  tanner,  he  was  descended  from  a.  family  long  known 
in  the  district,  and  the  purity  of  vdiose  Scottish  lineage  had  been 
tinged  hy  ^liance  with  French  Protestant  refugees;  but'  it; 
^as  from  Mp  toother's  race,  the  Eowthers,  farmers  or  small  pro- 
prietors In  Annandale,  that  he  seems  to  have  derived  the  most 
distinctive  features  of  his  personality.  The  first  stage  of  his 
education  was  passed,  at  a  school  kept  by  "Peggy  Paine,"  a 
felatl^  of  tjie  weQ-known  author  of  the  Age  of  Reason,  after 
which  he  entered  the  Annan  academy,  taught  by  Mr  Adam 
Hope,  of-whom  the^e  &  a  gfaphic  sketch  in  th6  RemimsCetices 
df  Thomas  Carlyle.  At  tbe  age  of  thirteen  he  entered  ;he 
university  of  Edinburgh.  In  1809  be  graduated.  lU.A.;  and  in 
1810,  on  th«  recommendatiofi  of  Sir  John  Leslie,!  he  waa  chosen 
master  of  an  ttctdenty  lieviy  established  at  Haddington,  wfaer^ 
he  became' the  tutor  of  Jane  Welsh,  afterwards  fkmous  as  'iArs 
Carlyle.  He  ttecame  engaged  in  1813  to. Isabella  Martin,  whom 
in  1823  i he  married;  but  it  may  be  at  once  stated  faece  that 
meanwhile  lie  paduatty  feQ  in  tove  with  Jane  Welsh,  and  she 
with  him.  He  tried  to  get  out  of  his  engagement  ^th'  MiSS 
Martin,  hiA  was  prevented  fay  her  family.  If  he  hadmbtried 
Miss  Webh,*his  life,  as  well  as  hera,  wonld  have  been  very  dif- 
ferent.   It  Was  Irving  who  in  j83i  introduced  Cariyle  to  her. 

His  aiq>tdntment  at  Haddington  he  exch&nged  for  a  similar 
one  at  K^caldy  in  1812.  Completing  his  divinity  studies  by  a 
Series  of  partial  sessions,  he  was  "  licensed  "  to  preach  in  June 
1815,  but  continued  to  discharge  his  scholastic  duties  for  three 
years.  He  devoted  his  leisure,  not  only  to  mathematical  and 
physical  science,  but  to  a  course  of  reading  in  English  literature, 
his  bias  towards  the  antique  in  sentiment  and  style  being 
strengthened  by  a  perusal  of  the  older  classics,  among  whom 
Richard  Hooka*  was  his  favourite  author^  At  tbe  same  time 
his  love  of  the  marvellouE  found  gratification  in  the  wonders 


of  the  Arabian  N'igkis,  and  it  is  further  characterisrically  related 
of  him  that  he  used  to  carry  continually  in  his  waistcoat  pocket 
a  miniature  copy  of  Ossiait,  passages  fran  which  he  frequently 
recited  with  "  sonorous  elocution  and  vehement  gesticulation." 

In  the  Btimmer  of  1S18  he  resigned  his  mastership,  and,  in 
order  to  increase  the  probabihty  of  obtaining  a  permanent 
appointment  in  the  church,  took  up  his  Tesdence  in  Edinburgh. 
Although  his  eKC^tioual  method  of  address  seems  to  have  gained 
him  the  qualified  approval  of  certain  dignitaries  of  the  church, 
the  prospect  of  his  obtaining  a  settled  charge  seemed  as  remote 
as  ever,  and  he  was  meditating  a  missionary  tour  in  Persia  when 
his  departure  was  arrested  by  steps  taken  by  Dr  Chalmers, 
which,  after  considerable  delay,  resulted,  in  October  1819,  in 
Irving  being  appointed  his  assistant  and  misiionary  in  St  John's 
parish,  Glasgow.  Except  in  the  case  (rf  a  select  few,  Irving's 
preaching  awakened  little  interest  among  the  congregation  of 
Chalmers,  Chalmers  himself,  with  no  partiality  for  its  btavurss 
and  flourishes,  comparing  it  to  "  Italian  music,  ai^oedated  only 
by  connoisseurs  ";  but  as  a  missionary  among  the  poorer 
classes  he  melded  an  influence  that  was  altogether  unique.  The 
benediction  "  Peace  be  to  this  house,"  with  which,  in  accordance 
with  apostolic  usage,  be  greeted  every  dwelling  he  entered,  was 
not  inappnq>riate  to  bis  figure  and  aspect,  and  It  is  said'"  took 
the  pec^Vs  attention  wonderfully,"  the  more  eepedally  after 
the  magic  of  his  personidity  found  opportunity  to  reveal  Itself 
in  close  and  faonwiy  intercourse.  This  half-success  in  a  sub- 
ordinate ^here  Was,  however,  so  far  from  coindt^ng  with-  his 
aspirations  that  he  had  again,  in  the  wintN  of  iSii,  begun  to 
turn  his  attention  towards  missionary  labour  In  the  East,  when 
the  possibility  of  fulfilling  the  dream  of  his  life  was  suddenly 
reveiUed  to  1dm  by  an  invitation  from  tbe  Caledonian  church, 
Hatton  Garden,  London,  to  "  m^e  trial  and  proof "  <tf  his 
gifts  before  tbe  "remnant  of  tbe  onngregation  wMcb  heM 
togetber."  Over  that  (±iaige  he  was  ordahled  in  Jaly  iSaa. 
Some  yeajs  pie>viDudy  he  had  expressed  his  conviction  that 
"  one  of  tbe  diief  nee<kof  the  age  was  to  maki  inroad  after  the 
alien,  to  bring  in  the  votaries  of  fashion,  of  literature,  of  senti- 
ment, <d  policy  asd  of  rank,  who  ai«  content  in  tb^  several 
idolatries  to  do  without  piety  to  God  and  k)ve  to  lOtn  whom  Re 
hatb  sent";  and,  with  an  abruptness  which  mtMt  bavepTO«lutxd' 
mi  bim  bt  int  an  efiect  almost  astounding,  he  now  bad  the 
satisfaction  of  beholding  these  various  votaries  thningihg  to 
hear  from  hia  tipd  the  wwds  of  wisdom  wbich -would  deliver  tfaem 
from  tbeu-  stfvHul  tMatria  and  remodel  thetr  lives  aceonUng 
to  the  fashion  of-apofetoUc  times.'  1 

Tbis^ttdden'leap^o  popularity  seems  to  have  been  occaslMied 
in  cmneijoil  wMy«  veiled 'alluH<»  to  Irving^  str&ing  eloquence 
made  m  theiHoiise  of  Cominons  by  Canning,  Vibo  bid  been 
induced  to  attend  bis  diUrch  from  admiration  of  an  expression 
in  one  ot  his  prayers,  cjnoted  to  him  by  Sw  James  Mackintosh: 
His  otmmanding  stature,  the  symmetry  of  his  form,  tbe  dark 
and  melancholy  beauty  of  his  countenance,  rather  tendered 
piqwaMt  than  impaired  by  an  obEquify  of  viuon,  produced  an 
imposing  impnesslon  even  before  his  deep  and  poweifid  voice 
bad  given  Utterance  to  its  melodious  thunders;  and  harsh  and 
superfid^  half-triiths  enunciated  with  surpassing  vase  and 
grsce  of  gesture^  and  not  only  with  an  air  of  absolute  conviction 
but  with  the  authority  of  a  prophetic  messenger,  in  tones  whose 
magical  fasdnatien  was'  inspired  by  an  earnestness  beyond 
all  imitation  of  art,  acquired  a  plauslbibty  and  importance 
which,  at  least  while  the  orator  spoke,  made  his  audience  entirely 
forgetful  of  their  preconceived  objections  against  them.  The 
subject-matter  of.bis  orations,  and  his  peculiar  treatment  of 
bis  themes,  no  doubt  also,  at  least  at  first,  constituted  a  con- 
siderable part  of  hia  attractive  influence.  He  bad  speciaJly 
prepared  himself,  as  he  thought,  for  "  teaching  imapnalive 
men,  and  political  men,  and  legal  men,  and  scientific  men  who 
bear  the  worid  in  hand  ";  and  be  did  not  attempt  to  win  their 
attention  to  abstract  and  worn-out  theological  arguments, 
but  discussed  the  opinions,  the  poetry,  the  politics,  the  manners 
and  customs  of  the  time,  and  this  not  with  philosophical  com- 
prehensiveness, not  in  terms  of  warm  eulogy  or  measured  Wame, 
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but  <rf  Mv«e  satire  varied  by  fierce  denunciation,  and  with 
a  specific  minuteness  whicli  was  concerned  primarily  with 
individuals.  A  fire  of  criticism  from  pamphlets,  newspapers  and 
reviews  opened  on  his  volume  of  Oraiwnj,  publish«i  in  iSaj; 
but  the  excitement  produced  was  merely  stqKrficial  and  essen- 
tially evanescent.  Though  cherishing  a  strong  antipathy  to  the 
received  ecclesiastical  formulas,  Irving's  great  aim  was  to  revive 
the  antique  style  of  thought  and  sentiment  which  had  hardened 
into  these  formulas,  and  by  this  means  to  supplant  the  new 
influences,  the  accidental  and  tempoTary  moral  shortcominga 
of  which  he  detected  with  instinctive  certainty,  but  whose  pro- 
found and  real  tendencies  were  utterly  beyond  the  reach  of  his 
OMijecture.  Being  thus  radically  at  variance  with  the  main 
current  of  the  thought  of  his  time,  the  failure  of  the  commission 
be  had  undertaken  was  sooner  or  lata*  inevitable;  and  shortly 
after  the  opening  of  his  new  church  in  Regent  Square  in  1837, 
he  found  that  "  fashion  had  taken  its  departure,"  and  the 
church,  "  though  always  well  filled,"  was  "  no  longer  crowded." 
By  this  desertion  his  self-esteem,  one  of  his  strongest  passions, 
though  curiously  united  with  *ingiilar  sincerity  and  humility, 
was  doubtless  hurt  to  the  quick;  but  the  wound  inflicted  was 
of  a  deeper  and  deadlier  kind,  for  it  confirmed  him  finally  in 
his  despair  of  the  world's  gradual  amelioration,  and  established 
his  tendency  towards  superaaturalism. 

For  years  the  subject  of  prophecy  had  occupied  much  of 
his  thoughts,  and  his  belief  in  the  near  approach  of  the  second 
advent  had  received  such  wonderful  corrobOTation  by  the 
perusal  of  the  work  of  a  Jesuit  priest,  writing  under  the  assumed 
Jewish  name  of  Juan  Josaf  at  Ben-Ezra,  that  in  1827  he  published 
a  tran^tion  of  it,  accompanied  with  an  eloquent  preface. 
Probably  the  religious  opinions  of  Irving,  originally  in  some 
respects  more  catholic  and  truer  to  human  nature  than  generally 
I»:ev«iled  in  ecclesiastical  circles,  bad  gained  breadth  and 
comprehensiveness  from  his  intercourse  with  Coleridge,  but 
gradually  his  chief  iiUerest  in  Coleridge's  philosophy  coitred 
round  that  which  was  mystical  and  obscure,  and  to  it  in  all 
UkeUfaood  may  be  traced  his  initiation  into  the  doctrine  of 
millenarianism.  The  first  stage  of  his  later  development, 
which  resulted  in  the  establishment  of  the  "  Irvingite "  or 
"  Holy  Catholic  Apostolic  Church,"  in  1832,  was  associated 
with  conferences  at  his  friend  Heniy  Drummond's  seat  at 
Albury  concerning  unfulfilled  piophecy,  f<^wed  by  an  almost 
excluaive  study  of  the  prophetical  boAs  and  especially  of  the 
Apocalypse,  and  by  several  series  of  sermons  on  prophecy  both 
iM  London  and  the  provinces,  his  iqiocalyptic  lectures  in  1838 
more  than  crowding  the  largeat  churdies  of  Edinburgh  in  the 
eariy  summer  mornings.  In' 1830,  however,  there  was  t^>ened 
ap  to  his  ardent  imagination  a  new  viata  into  spiritual  things, 
a  new  b(q>e  for  the  age  in  which  he  lived,  by  the  seeming  actual 
revival  in  *  remote  comer  of  Scotland  of  those  apostolic  gifts 
of  prophecy  and  healing  which  he  had  already  in  1828  persuaded 
himself  had  only  been  kapt  in  abeyance  by  the  absence  of  faith. 
At  once  he  welcomed  the  new  "  power  "  with  an  unquestioning 
evidence  wluch  could  be  shaken  1^  neither  the  remonstrances 
or  desertion  of  his  dearest  friends,  the  recantation  of  some  of 
the  principal  ^jents  of  the  "  gifts,"  his  own  declension  into  a 
comparatively  subordinate  position,  the  meagre  and  barren 
results  <^  the  manifestations,  nor  their  general  rejection  both 
by  the  chtuxh  and  the  w(»id.  His  excaounumcation<  bytbe 
pre^yteiy  of  London,  in  1830,-  for  publishing  his  doctrines 
regarding  the  humanity  of  Josus  Christ,  and  the  condemnation 
of  these  opinions  by  the  General  Assembly  of  the  Church  of 
Scotland  in  the  fbUowing  year,  were  secondary  episodes  whkh ' 
only  affected  the  main  issue  of  his- career  In^ofaros  they  tended 
stiU  further  to  isolate  him  from  the  sympathy  of  the  church; 
but  the  *' nregularities  "  connected  with  the  manifestation  of 
the  "  gifts  "  gradually  estranged  the  majority  of  his  own  congrs- 
gatioD,  and  on  the  complaint  of  the  trustees  to  the  [Vesbytcry 
of  London,  whose  authority  they  had  ftrmtsly  rejected,  he  was 
declared  unfit  to  remain  the  minister  of  the  National  Scotch 
Church  of  Regent  Square.  After  he  and  those  who  adhered 
to  him  (describing  tbemadves  as  of  the  Holy  Catholic  Apostolic 


Church)  had  in  1831  removed  to  a  new  building  in  Newman 
Street,  he  was  in  March  1833  deposed  from  the  ministry  of  the 
Church  of  Scotland  by  the  presbytery  of  Annan  on  the  original 
charge  of  heresy.  With  the  sancrion  of  the  "  power  "  he  was 
now  after  some  delay  reordained  "  chief  pastor  of  the  church 
assembled  in  Newman  Street,"  but  unremitting  labours  and 
ceasdess  spiritual  excitement  soon  completely  exhausted  the 
sfMingB  of  his  vital  energy.  He  died,  worn  out  and  wasted 
with  labour  and  absorbing  care,  while  still  in  the  prime  of  life, 
on  the  7th  of  Decemba  r834. 

The  writings  of  Edward  Irving  published  during  his  lifetime  were 
For  the  Oracles  of  God,  Four  Oraiioru  (1823) ;  For  Judsment  to  com* 
(1823);  Babylon  and  Infidetily  hredoomed  (1826);  Sermons,  Sic. 
{3  vols.,  1828);  Exposition  at  the  Boob  of  Revdation  (1831);  an  intro- 
duction to  a  translation  01  Ben-Esra;  and  an  introduction  to 
Home's  Commentary  on  the  Psalms,  His  collected  works  were  pub- 
lished in  5  volumes,  edited  by  Gavin  Cariyle.  See  alao  the  article 
Catholic  Apostolic  Church. 
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2  vols.  Among  a  large  numfcer  of  biographies  published  previously, 
that  by  Washington  WilkB(iau)haa  some  merit.  See  alao  Hailitl's 
Spirit  of  the  Age;  Coleridge's  Notes  on  Bn^isk  DinnM;  Carlyle's 
Miscellanies,  and  Carlyle's  Reminiscences,  vol.  t.  (1881}. 

IRVING,  SIB  HBHRY  (1S3S-1905),  English  actor,  wbnut 
original  name  was  John  Brodribb,  was  bom  at  Eeinton-Mande- 
^dlle,  Somerset,  on  the  6th  of  February  183S.  After  a  few  years' 
schooling  he  became  a  clrak  to  a  firm  of  East  India  merchants 
in  London,  but  he  soon  gave  Up  a  commercial  career  and 
started  as  an  actor.  On  the  2gth  of  September  1856  he  made  his 
first  a^^warance  at  Sunderland  as  Gaston,  duke  of  Orleans, 
in  Bulwer  Lytton's  Rickeiieu,  billed  as  Henry  Irving.  This 
name  he  eventually  assumed  by  royal  licence.  Fw  ten  years 
he  went  throu^  an  arduous  training  in  various  provincial 
stock  companies,  acting  in  more  than  five  hundred  parts.  By 
d^rees  his  ability  gairted  recognition,  and  in  >866  he  obtained 
an  engagement  at  the  St  James's  Theatre,  London,  to  play 
Doricourt  in  The  Belle's  Stratagem,  A  year  later  he  joined  the 
company  of  the  newly-opened  Queen's  Theatre,  wbeie  he  acted 
with  Charies  Wyndham,  J.  L.  Toole,  Lionet  Brougb,  John 
Clayton,  Mr  and  Mrs  Alfred  Wigan,  Ellen  Terry  and  Kdly 
Farren.  This  was  followed  by  short  engagements  at  the  Hay- 
maritet,  Dtury  Lane  and  Gaiety.  At  last  he  made  his  fitst  con- 
spicuous success  as  Di^y  Grant  in  James  Albery's  The  Two 
Rotes,  which  was  produced  at  the  Vaudeville  on  the  4lfa  ol 
June  1870  and  ran  for  300  nights.  In  rSyi  he  began  bis' 
association  with  the  Lyceum  Theatre  by  an  engagement  under 
Batranan'i  management.  The  fortunes  :of  tiieitMUse  vae  eta 
low  ebb  when  the  tide  was  turned  by  Irving's  immediate  success 
as  Hathias  in  The  Bdis,  a  version  of  Ercknunn-Chatrian's  Le 
Juif  Poionais  by  Leopold  Lewis.  The  play  ran  for  rjo  nights. 
With  Miss  Bateman,  Irving  Was  seen  in  W.  G.  WiRs's  Charles  I. 
and  Eugene  Aram,  in  RiJtdieu,  and  in  1874. in  Hotakt.  The 
uncoiiventi<nality  of  this  last  petfonnance,  during  a  run  of 
200  nights,  aroused  keen  discussion,  and  siDgbd  him  out  as  the 
ntost  intuesting  English  actor  trf  his  day.  lo  1875,  still  with 
Miss  Bateman,  he  was  seen  as  Macbeth;  in  i37£  ad  Othdk>, 
and  as  Fhilip  in  Tennyson's  Queen  Mary;  in  187710  Richard  III. 
and  The  Lyom  Mail. 

In  1878  Irving  opened  the  Lyceum  uoder-hisown  management. 
With  Hlen  Terry  as  Opbelis,  and  Pc^a,  hfe  revived  Hamlet  and 
produced  The  Merchant  of  VetUce  (1879),  His  Shylock  was  as 
much  diacuBKd  aa  his  Hamlet  had  bees,  the  dignity. with  wluch 
he  invested  the  Jew  marking  a  departure  from  the  traditioqal 
interpretation  of  the  r61e,  aod  pleasing  some  as  much  as  it 
ofFended  others.  After  the  productioh  of  Tennyson's  The  Cap, 
a  revival  of  Othelli  (in'  which  Irving  played  lago  to  the  Othello 
of  Edwin  Booth)  and  of  Romeo  and  Jidiet,  there  began  a  period 
at  the  Lycmm  which  hada  potent  effect  on  the  English  stage, 
Tha  Lyceum  stage  maosgement,  and  the  brilliancy  of  its  produc- 
tions in  scenery,  dressing  and  accesEories,  were  revelations  in 
the  art  of  mise-en-schte.  Much  Ado  about  Nothing  (1882)  was 
followed  by  Twelfth  flight  (1884),  Oldtio — an  adaptation  of 
Goldsmith's  Vicar  of  WakefiM  by  W.  G.  Wills  (1885);  Fatal 
(188&);  Matbetk  {1888);  The  Dead  Heart,  by  Watts  PhiUipa 
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(i&89)i  and  Ravenswood — Hemian  Merivale's  dramatic  version 
of  Scott's  Bride  of  LammeTmoor{i%<)o).  FineassumptionBin  1892 
of  the  characters  of  Woisey  in  Henry  VIII.  and  of  King  Lear 
were  followed  in  1893  by  a  striking  and  dignified  performance 
of  Becket  in  Tennyson's  play  of  that  name.  During  these  yeu^ 
too,  Irving)  with  the  whole  Lyceum  company,  paid  several  visits  to 
America,  which  met  with  conspicuous  success,  and  weie  repeated 
in  succeeding  years.  The  chief  remaining  novdties  at  the  Lyceum 
during  Irving 's  sole  mtuiago^hip  (the  theatre  passed,  at  the 
beginning  of  1899,  into  the  hands  of  a  Umited  hability  company) 
were  Comyos  C^jt's  King  Arthur  in  1895;  Cymbdine,  in  which 
Irving  played  lachimo,  in  1896;  Sardou's  Madame  Sans-GSne 
in  1897;  Peter  the  Great,  a  play  by  Laurence  Irving,  the  actor's 
second  son,  in  1898;  and  Couan  Doyle's  Waterloo  (1894).  The 
new  rfgime  at  the  Lyceum  was  signalized  by  the  production  of 
Sardou's  Robespierre  in  1899,  in  which  inring  reappeared  after 
a  serious  illness,  and  in  tgoi  by  an  elaborate  revival  of  Coriolanvs. 
Irving's  only  subsequent  production  in  London  was  Sardou's 
DoMte  (1903),  a  vast  spectacular  druna,  staged  at  Drury  Lane. 
He  died  "  on  tour "  at  Bradford  on  the  13th  of  October  1905, 
and  was  buried  in  Westminster  Abbey. 

Both  on  and  oS  the  stage  Irving  always  maintained  a  liigh 
ideal  of' his  profession,  and  in  1805  he  recdved  the  honour  of 
knighthood,  the  first  ever  acceded  an  aaor.  He  was  ^90  the 
recipient  of  honorary  degrees  from  the  universities  of  Dubhn, 
Cambridge  and  Glasgow.  His  acting,  apart  from  his  genius 
as  a  presenter  of  plays,  divided  critidsm,  opinions  differing  as 
to  the  extent  to  which  his  mannerisms  of  voice  and  deportment 
interfered  with  or  assisted  the  expression  of  his  ideas.  So  strongly 
marked  a  personality  as  his  could  not  help  giving  its  own  colour- 
ing to  whatever  part  he  might  assume,  but  the  richness  and 
originality  of  this  colouring  at  its  best  cannot  be  denied,  any 
more  than  the  spirit  and  intellect  which  characterined  his  render- 
ii^s.  At  the  least,  extraordinary  versatiUty  must  be  conceded 
to  an  actor  who  could  satisfy  exacting  audiences  in  MMes  so 
widely  different  as  Digby  Grant  and  Louis  XI.,  Richard  III.  and 
Becket,  Benedick  and  Shylock,  Mathias  and  Dr  Primrose. 

Sir  Henry  Irving  had  two  sons,  Huiy  Brodribb  (b,  r87o) 
and  Laurence  (b.  1873).  They  were  educated  for  other  wiUks 
of  life,  the  fornix  for  the  bar,  and  the  latter  for  the  diplouiadc 
service;  but  both  turned  to  the  stage,  and  the  elder,  who  had 
already  established  himself  ^  the  most  promiamt  of  the  younger 
EnfjliEdi  actors  at  the  time  of  his  father's  death,  went  into 
management  <m  bis  own  account. 

IRVIHG.  WASHIHQTON  (1783-1839),  American  man  of  letters, 
was  bom  at  New  York  an  the  3rd  of  April  1783.  Both  his 
ptu^nts  were  inmi^Tants  from  Great  Britain,  his  father,  originally 
an  officer  in  the  merchant  service,  but  at  the  time  of  Irving's 
birth  a  eonsiderable  merchant,  having  come  from  the  Orkneys, 
and  his  mother  from  Falmouth.  Irving  was  intended  for  the 
legal  pnofesaion,  but  his  studies  were  fntemipted  by  an  ilhiess 
necessitating  a  voya^  to  Europe,  in  the  course  of  which  he  pro- 
ceeded OS  far  as  Roiue,  and  made  the  acquaintance  of  Washington 
AUston.  He  was  called  to  the  bar  upon  his  return,  but  made 
little  effort  to  practise,  preferring  to  amuse  himself  with  literary 
ventures.  The  first  of  these  of  any  importance,  a  satfricsil 
mlscdlany  entitled  Salmagundi,  tr  the  Whim-Whams  attd 
Ofiniotu  of  Laune^t  Langstaff  and  others,  written  in  conjunction 
with  his  brother  WIDiam  and  J.  K.  Paulding,  gave  ample  proof 
of  his  talents  as  a  humorist.  These  were  still  more  conspicuously 
displayed  in  his  next  attempt,  A  History  of  New  York  from  the 
Beginning  of  the  World  to  the  End  of  the  Dutch  Dynasty,  by 
"  Diedridi  Knickerbocker"  (2  vols..  New  York,  1809).  The 
satire  of  Salmagundi  had  been  principally  loc£^,  and  the  original 
design  of  "  Knickerbocker's  "  History  was  only  to  burlesque  a 
pretentious  disquisirion  on  the  history  of  the  dty  in  a  guide- 
book by  Dc  Samuel  MitchelL  The  idea  expanded  as  Irving 
proceeded,  and  he  ended  by  not  merely  sadrizing  the  pedantry 
of  local  antiquaries,  but  by  creating  a  distinct  literary  type 
out  of  the  solid  Dutch  burgher  whose  phlegm  had  long  been  an 
object  of  ridicule  to  the  mercurial  Americans.  Though  far  from 
the  most  finished  of  Irving's  producrions,  "  Knickerbocker " 


manifests  the  most  original  power,  and  is  the  most  genvindy 
national  in  its  quaintness  and  drollery.  The  very  tardiness  and 
prohxity  of.  the  story  are  skilfully  made  to  heighten  the  humotoua 
effect. 

Upon  the  death  oi  his  father,  Irving  had  become  a  sleeping 
partner  in  his  brother's  comme«ial  house,  a  branch  of  which 
was  established  at  LJverpooL  This,  combined  with  the  restora- 
tion of  peace,  induced  him  to  visit  England  in  181 5,  when  he  found 
the  stabiUty  of  the  firm  serioudy  compromised.  After  some 
years  of  ineffectual  struggle  it  became  bankrupt.  This  mis- 
fortune compelled  Irving  to  resume  his  pen  as  a  means  of  sub- 
mtence.  Hia  reputittion  bad  preceded  him  to  England,  and  the 
curiosity  naturally  exdted  by  the  then  unwonted  apparition 
of  a  successful  American  author  procured  him  admission  into 
the  highest  literary  drdes,  where  his  popularity  was  ensured 
by  his  amiable  temper  and  polished  manners.  As  an  American, 
moreover,  he  stood  aloof  from  the  political  and  literary  disputes 
which  then  divided  England.  Campbell,  Jeffrey,  Moore,  Scott, 
were  counted  among  his  friends,  and  the  last-named  zealou^y 
reconunended  him  to  the  publisher  Murray,  who,  after  at  first 
refusing,  consented  (iSao)  to  bring  out  The  Sbttch  Book  of 
Geojgrey  Crayon,  Gent.  (7  pts..  New  York,  1819-1820).  The 
most  interesting  part  of  this  wo^  is  the  descriptioii  of  an  English 
Christmas,  which  displays  a  deUcate  humour  not  unworthy 
at  the  writer's  evident  model  Addiaon.  Some  stcnies  end 
sketches  on  American  themes  contribute  to  give  it  variety; 
of  these  Rip  van  Winkle  is  the  most  remaiiable.  It  speedily 
obtained  the  greatest  success  on  both  sides  of  the  Atlantic. 
Bracd)ridge  Hall,  or  Uk  Humourists  (3  vols..  New  York),  a  work 
purely  English  in  subject,  followed  in  iSas,  and  showed  to  what 
accotmt  the  American  observer  had  turned  his  experience  of 
English  country  life.  The  humour  is,  nevertheless,  much  more 
English  than  American.  Tales  of  a  Travdler  (4  pts.)  appeared 
in  1814  at  Philadelphia,  and  Irving,  now  in  ctMafortafale  dicum~ 
stances,  determined  to  enlarge  his  ^bere  of  observation  by  a 
journey  on  the  continent.  After  a  long  course  of  travel  he 
settled  down  at  Madrid  in  the  house  erf  the  Anterican  ccmanl 
Rich.  His  intention  at  tbe  time  was  to  translate  the  Coltccum 
de  los  Vitrei  y  Descubrimientos  (Madrid,  i835r-t837]  of  Martin 
Fernandez  de  NavarreCe;  finding,  howfrver,  that  this  vias 
rather  a  ct^lection  of  valuable  materials  than  a  systematic 
biogr^hy,  he  determined  tocompose  a  biograpl^  of  his  own 
by  its  assistance,  supplemented  by  independent  researches  in 
the  Spanish  archives.  His  History  of  the  Life  tmd  Voyages  of 
Christopher  Columbus  (London,  4  vols.)  «iq>eaiEd  in  1838,  an4 
obtained  a  merited  success.  The  Voyages  amd  Discaaeriet  of 
the  Companions  of  Columbus  (Philndelphia,  1831)  fcdlowied; 
and  a  prolonged  resideace  in  the  south  of  Spain  gave  Irving 
materials  for  two  highly  picturesque  books,  A  Chronieie  of  the 
Conquest  of  Granada  from  the  MSS.  of  |an  imaginary]  Fray 
Antonio  Agapida  (a  vob.,  Philadelphia,  1839),  and  The  AlhanArat 
a  series  of-taies  and  sketches  of  the  Moors  and  Spaniards  (3  vtds., 
Philaddphta,  1833).  Previous  to  their  appearance  he  had  becA 
appointed  secretary  to  the  embassy  at  London,  an  office  as 
purely  complimentary  to  his  literary  ability  as  the  leg^  d^free 
which  he  about  the  same  time  received  from  the  nniverEity  of 
Oxford. 

Returning  to  tbe  United  States  in  1833,  after  seventeen 
years'  abieiice,  be  found  bis  name  a  household  word,  and  himself 
univers^y  honoured  as  the  first  Amerjcan  who  had  won  for  his 
country  recognition  on  equal  terms  in  the  literary  republic. 
After  the  rush  of  ffites  and  public  compliments  had  subsided, 
he  und^took  a  tour  in  the  western  prairies,  and  returning  to  the 
neighbourhood  of  New  York  built  for  himself  a  ddightful  retreat 
on  the  Hudson,  to  whidi  he  gave  the  name  of  "  Sunnyade." 
His  acquuntance  with  the  New  York  miUionaiie  John  Jacob 
Astor  prompted  his  next  important  work — Astoria  (a  vols., 
Philaddphia,  1836),  a  history  of  the  fur-trading  settlement 
founded  by  Astor  in  Oregon,  deduced  with  aingiilar  literary 
ability  from  dry  commerdal  records,  and,  without  laboured 
attempts  at  word-painting,  evincing  a  remaritable  faculty  for 
bringing  scenes  and  inddents  vividly  befoMutlic  eye.    The 
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Advcnturex  of  Captain  Somieviih  (Londm  aod  Piiiladelpbia, 
1837),  based  upon  the  unpublished  memouq  of  a  veteran  explorer, 
was  BiiQthei  wark  of  the  same  class.  In  1 843  Ifviog  was  appaiqted 
ambassador  to  Spain.'. He  spent  iour  years  in  the  country, 
without  this  time  turning  his  residence  to  literary  account ; 
and  it  was  not  until  two  years  after  his  return  that  Fotstef's 
lire'  of  Goldsmith,  by  reminding  him'  of  a  slight  essay  of  his  own 
which  he  now  thought  too  imperfect  by  comparison  to  be 
included  among  his  o^lected  writings,  stimuhUed  him  to  the 
production  of  his  Lift  of  CAiwr  GoldstniOi,  wth  Selections  from 
his  Writings  (a  vols.,  New  York,  1849)-  Without,  pretensions 
to  oriflinal  research,  the  book  displays  an  admiiable  talent  for 
employing  existing  material  to  the  best  efiect.  The  same  may 
be  said  of  The  Lives  of  Mahemel  and  hts  StUXessori  (New  York, 

3  vols.,  J849-1850).  Here  as  elsewhere  Irving  correctly  dis- 
criminated the  biographer's  province  from  the  historiEtn's,  aod 
leaTii^  the  philosof^cal  investigation  of  cause  andefiect  to 
writers  trf  Gibbon's  calibre,  applied  himsdf  to  represent  the 
picturesque  features  of  the  age  as  embodied  in.  the  actions  and 
utterances  of  Its  most  characteristic  representatives.  His  last 
days-  were  devoted  to  his  £t/e  of  George  Washimgion  {$  vols., 
1853-1859,  New  York  and  London),  undertaken  in  an  enthnsi- 
kstic  spirit,  but  which  the  aiithor  found  exhausting  and  his 
readers  tame.  His  genius  required  a  more  poeticai  theme, 
and  indeed  the  biographer  erf  Washiiq^n  must  be  at  least  a 
potaitial  si^dier  and  statesmad.  -  Irving  just  livml  to  complete 
this  work, 'ijying  of  heart  disease  at  Sunnyside,  on  the  'aSth 
of  November  1859.    ... 

Although  one  of  the  chief  omammita  of  American  litecature-, 
Irvingfs  not  characteristically  American.  But  he  is  one  of  the 
few  ailthors  of  his  period  who  really  manifest  tracts'  of  a  vein 
of  national  peculiarity  which  might  under. other  circumatances 
have  been,  productive.    : "  Knickerbecker's"  History    of   New 

Verb,  although  tbe  aii  of  mock  solemnity  wUcJi  constitutes  the 
Staple  of  Its  humour  is  peculiar  to  no  literature,  manifests  never- 
theless a  power  of  ;'eproduciug  a  distinct  national  type.  Had 
dicumstasces  tajcen  Irving  to  the  W«at,  and  placedibim  Unid.a 
society  teeming  with  quaint  and  genial  eccenfridtyj  he  might 
possibly  have  been  the  first  Western  humorist,  and  his  humour 
might  have  gained  in  de^h  and'riehnsa.  In  England,  on 'the 
other  band,  everything  eacoUraged  his  natural  fastidiDtisdesBi 
be  became  a  r<£ned  writer,  but  by  no  means  a  v6bust  one. 
His  biographies  bear  the  stamp  of  genuine  artistit;  imtelligcBce, 
«qualfy.  remote  from  Oompilation  and  diiqaiutitei. '  In  exeoutian 
t&ey  are  almost  faultless;  the  nairative  b  easy,' tlw  style 
pelludd;  uid  the  writer's  judgment  nfearly  alw^iin  accordanefe 
witji  :the -gfnetal.veidict  of  history:  Wfthoill  oitei^tiiMi  nr 
>£ectationi;  he  was  cxqUiaite  in  all  tfatngs,<  a  ndrreF  at  loyalty, 
courtesy  and' good,  taste  in.  aU  his.  litcf^ry  connexiotis,.  and 
eKemplary  in  all  tlU  relation!  of  doiticstia  life.-  He  nevermamed, 
remaining  tnielo  the  memmy  of  an  early  attachment  blighted 
by  death.  ■  j  .  , 

■  The  principal  edition  of  Irviqe's  works  ih  the  "Oofir^  Crayon," 
pubUsbedat  New  Yorkini89oinj6vgl9.  H\»  Ufe  and  Lttttrs ^na 
published  by'liis  nephew  Pierre. M.  Jrving  (London,  .1861-1864, 

4  vols. ;  German  abridgment  by  AdiilELavn,  Berlin.  iS/o,  2  vols.) 
There  Js  a  ^ood  deal  ot  miscellantouslnforniatioh  !n  dicompllattan 
entitled /rvtRSMna  (New  York,  l86o);»n(iW.  C.  Bryant 'a  memorial 
oration,  though  somewlut  too  uniformly  laudaHoTy,  .xa*Y  be  coo' 
suited  with  advantage.  It  was  republished. in  Sttdiei  of  Imng  (1880) 
along  with  C.  Dudley  Warners  introduction  [o'thr  "Geoffrey 
Crayon  "  edition,  and  Mr  G.  P.  Putnam's  penonalreniinlBcenceS  of 
Irving,  which  origiiiaUy  appeared  in  the  AAatilic  Montidy.  See  also 
Washpi[bm  Imng  (1881},  by  C.  D.  Warner,  iit  the  "  American  Meo 
of  Liters"  series;  H.  fl.  HaweJs,  Ameriean  Humourists  (London, 

1883).  .  ■  ■       (k.G.) 

IRVmGTON.  a  town  of  Essex  county.  New  Jei3^,  U.S.A., 
bordering  on  the  S.W.  side  of  Newarlc.  Pop.  (1900)  5155,^ 
whom  993  were  foreign-bom;  (1905!  7180;  (rgio)  11,877. 
Irvingtoa  is  served  by  the  Lehigh  Valley  railroad  and  by  electric 
railway  to.  Newark.  It  is  principally  a  residential  suburb  of 
Newark,  but  it  has  a  small  smelter  (for  gold  and  silver),  and 
various  manidactuies,  including  textile  working  machinery, 
measuring  rules  and  artisans^  tools.    There  are  large  strawbeiry 


farms  here.  Irvington  was  settled  near  the  close  of  the  17th 
century,  and  was  called  Camptown  until  1851,  when  the  present 
name  was  adopted  in  honour  of  Washington  Irving.  It  was 
incorporated  as  a  village  in  1874,  and  as  a  town  in  1898.   ' 

ISAAC  CHebrew  for  "  be  laughs,"  on  e^danatory  references  to 
the  name,  see  Assarau),  the  only  duld  (^  Abraham  and  Sarah, 
was  bom  when  his  parents  were  respectively  a  hundred  and 
nuietyyearsof  age  (Gen.  xvii.  17).  Like  his  falifaer;  Isaac  lived  a 
nomadic  pastoral  life,  but  within  much  narrower  local  limits,  south 
of  fieersheba  (Gen.  xzvi.,  on  the'indddnts  here  recorded,  see 
AsmiBLECB):  After  the  death  of  his  mother,  when  .he  *A^  forty 
years  old,  he  manied  Rebekah  the  Aramaean,  by  vhom  after 
twenty  years  of  manied  life  he  becamethe. father  of  Esas  and 
Jaoob.  He  died  at  the  age  (jf  one  bundled  and  eighty.^  "Isaac" 
is  used  aa  a  synonym  for  "  Israel "  by  Amos  (vn-.  9,  c6],  who 
also 'bears  witness  to.  the  importance  of  Beeiaheba  as  a  sanctuary. 
It  was  in  this  district,  at  the  wdl  Beer-Lahii-roi,  that  Isaac 
dwelt  .(Gen.  zxiv.  63,  xxv.  11),  and  the  place- iraa  famous  for  an 
incident  in  the  life  of  Hagar  (xvL  14).  This  was  pediaps  the 
original  scene  of  the  striking  episode  "  in  the  land  of  Moriah," 
when  at  tlie  last  moment  be  was  by  Migelic  intoposition  released 
from  the  altar  on  v^tk  he  was  aboat  to  be.  sacrificed  by  his 
father  in  obedience  to  a  divine  command  (Gen.  xxii].*  The 
narrative  (whidi  must  be  judged  with  due  regard  to  the  rondi- 
tknsof  thiB  age)  sbowb  thtU:  theaacrificcof  tbtiiiBt'bam,  though 
not  inoonsistent  witb  Yahweh's  claims  (£z.  xxii.  29),  was  neither 
required  nOl  t<deratad  (cp.  MicthvL  fr-8).   iSee(MiH.ac&. 

Isaac  ia  by  geberad  consent  of  the  ChKattan  chnrdi  taken  as  a 
representative  of  the  unobtrusive,  restful,  piously  contemplative 
type  of  human  character.  By  later  Judaispi,  which  fixed  it^  atten- 
tion chiefly  On  the  altar  scene,  he  *as  regarded  as  tie  pattern  and 
prototype  of  all  martynt.'  The  Mahommedan  legends  regarding  him 
ai«  curious,  but  trifliiu:.< 

The  resemblance  between  Inddeots  in  .the  llv«s  of  Isaac  and 
Abraiiam  is  noteworthy ;'  in  each  case  Isaac  apfi^^ara  to  be  the  more 
Original.  See  further  IshuaeL,  and  note  that,  the  .pair  Isaac  and 
Ishmael  ctrrEgpond  to  Abrahatft  and  Lot,  Jacob  and  Esau.  Oft 
general  queMdone,  see  E.  "Meysr,'-  IsradiUti  {Index,  s.v.).  For 
attempts  to  find  a  mythologiGal  interpretation' <rf  Isaac's  lUe,.aee 
Goldiiher,  Myihoiogy  ofSie  Hebreais ;  Winckler,  Gescfi.  Israds  (vol.  ii.). 

ISAAC  I.  (Cohmekub),  empesor  of  the  Eatt  (1057-1059),  was 
the  son  of  an  officer  of  Basil  II.  "i"""!  Alanuel  Gomuenus,  who 
on  his  deathbed  G0ouiil»ded:histHO  sons  Isaac  and  J(^r  to  the 
emperor's  care.  Basil  had  them  carefully  educated  at  the 
monastery  of  Studion,  and  a^enrards  advanted  them  to  h^ 
official  positions.  Daring. the  disturbed  seigns  Of  Basil's  seven 
immediate .  successors,  Istutc  by  his  prud^t  conduct  wOti  the 
confideiice of  the  armyrin^-ioS7  he  joined  WKhftU  ifatblMAf  the 
coital  in  afanqnracy  against  Mkiiael  VI.,  and  after  the  latter*! 
d^ositJOn  was  fatverted  with  the  raovn,  tiius  founding  the  new 
dynasty  ot  tie  Comneai.  Hie  -firat  caro  of  the  new-emperor  was 
t«  reward  his  noble  partisans  with  appmntmonts  l^at  removed 
than  from  Constantinople,^  and ''hiS'  next  wis  to  repair  the 
jb«ggared£aance6of  the  empire.  He  rovokfal  nmneroua pensions 
and  grants  conferred  by  his  predecessors  tipem  idle  courtiers, 
aad,  meeting  the  repCoadt  of  sacrilege  made>by  the-patriardr  of 
Constantinople  by  a  datree  of  exile,  resumed  1  pTop<ntian  of  the 
revenues  ofi  the  wealthy  monasteries.  Isaac's  only  military 
expedition  was  against  the  Hungarians  and  Patiihenegs,  who 
began,  to  ravage  the  northern  frontiers  in  1059.  Shortly  aftet 
this  successful  campaign  he  ^was  seized  with  an  illness,  'and 
believing  it  mortal  appointed  as  his  successor  Constantine  Ducas, 
to  the  eadneion  of  Ms  own  toother  John.  AJthougfa  he  recovered 
Isaac  did  not  resume  the  purple,  but  retired  to  the  nttnastfery  of 
Studion  and  spent  the  remaining  two  years  of  his  life  as  a  monk, 
alternating  menial  offices  with  literary  studies.    His  Seholia  to 

'  The  stories,  including  the  delightful  history  of  the  courting  of 
Rebekah  by  proxy,  are  due  to  the  ddest  narrators,  Thf  jarring 
chronological  notices  belong  to  the  post-exilic  framework  of  the 
book  (see  Genesis). 

*  The  name  is  hopelessly  obscure,  and  the  identification  mth 
the  mountain  of  the  temple  in  Jerusalem  rests  upon  a  late  view 
{2  Chron.  ii!.  i).  It  is  otherwise  called  "  Yahweh-yir'eh  "  ("V. 
sees  '■)  which  is  analogous  to  "  El-ro'l  "  ("  a  God  of  Seeing  )  in 
xvi.  13.    See  further  the  commentaries. 
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ISAAC  11— ISAAC  OF  ANTIOCH 


tbe  Iliad  and  othei  works  on  the  Homeric  poems  ue  still 
eztaitt  in  MS.  He  died  in  the  year  1061.  Isaac's  great  aim  whs 
to  restore  the  former  strict  organization  of  the  government,  and 
bis  reforms,  though  unpopular  with  the  aristocracy  and  the 
dogy,  and  not  undcfstaod  l^  the  people,  certainly  con- 
tributed to  stave  off  for  a  while  the  final  ruin  of  the  Byzantine 
empire. 

See  E.  Gibbon,  Tit  Dedine  and  Fait  ef  the  Roman  Empire  (ed. 
J,  Bury,  Loodoii,  1896,  vol.  v.);  G.  IHolay,  History  of  Crtece 
(ed.  i877,Oxf<ffd,  vols. ii. and ii).)> 

ISAAC  D.  (Akgelus),  anper«»  of  the  East  1185-1195,  and 
agun  19CQ-1204,  was  tbe  successor  of  Andronicus  I.  He 
inaugurated  his  reign  by  a  decisive  victory  over  the  Normans  in 
Sidly,  but  elsewhere  his  poUcy  was  less'successfuL  He  failed  in 
an  attempt  to  recover  Cyprus  from  a  rebeUious  noble,  and  by  the 
oppressiveness  of  his  taxes  drove  the  Bulgarians  and  Vlacbs  to 
revolt  (ti86).  In  irS?  Alexis  Branas,  the  general  sent  against 
the  rebels,  tieacherousty  turned  his  arms  against  his  master,  and 
attempted  to  seize  Constantinople,  but  was  defeated  and  slain. 
The  emperor's  attention  was  next  demanded  in  the  east,  where 
several  claimants  to  the  throne  successively  rose  and  fell.  In 
ji8()  Frederick  Baibaiossa  of  Germany  sought  and  obtained  leave 
to  lead  his  troops  on  the  third  crusade  through  tbe  Byzantine 
territory;  but  he  had  no  sooner  crossed  the  border  than  Isaac, 
who  had  meanwhile  sooght  an  alliance  with  Soladis,  threw  every 
impediment  in  his  way,  and  was  only  compelled  by  force  of  arms 
to  fulfil  his  oigagements.  The  next  five  years  were  disturbed  by 
fresh  rebellions  of  the-  Vlachs,  against  whcHn  Isaac  led  several 
expeditions  in  person.  During  one  of  these,  in  iigj,  Alexius,  tbe 
emperor's  brother,  taking  advantage  of  tbe  lattei's  absence  from 
camp  on  a  hunting  expedition,  proclaimed  himself  emperor,  utd 
was  readily  recognised  by  the  soldiers.  Isaac  was  blinded  and 
impriKMied  in  Constantinoide.  After  eight  years  he  was  raised 
for  six  months  from  his  dungeon  to  his  throne  once  more  (see 
Cbusades).  But  both  mind  and  body  had  been  enfeebled  by 
captivity,  and  his  son  Alexius  IV.  was  the  actual  monarch.  Isaac 
died  in  1204,  shortly  after  the  usurpation  of  his  general,  Mour- 
zouphles-  He  was  one  of  the  weakest  and  most  vJdous  princes 
that  occujMed  the  Byzantine  throne.  Surrounded  by  a  crowd  of 
slaves,  miBtKoacfl  and  flatteros,  be  permitted  his  empire  to  be 
administered  by  unworthy  favoorites,  whUe  he  squandered  the 
money  wrung  from  bis  provinces  on  co^y  buildings  and  expenuve 
gifts  to  the  churches  <rf  his  metmiKdis. 

See  Gibbon,  Dedine  and  Fail  (ed.  J.  Bury,  L^Mdon,  1896,  vol.  vi.) ; 
G.  Fudsiy.Bitlory  of  Greeet  led.  1877,  Oxford,  vialB.iiL  and  iv.). 

ISAAC  OF  ASnoCH,  "oneof  the  stars  of  Syiiac  hterature,"' 
tbe  routed  author  of  a  large  number  of  metrical  homilies,* 
many  of  which  ore  distinguished  by  an  originality  and  acumen 
rare  among  Syriac  vniters.  As  to  tbe  identity  and  history  of  the 
author  considerable  difficulty  has  arisen.  The  statements  of 
ancient  writers,  Eastern  and  Western,  were  ccdlected  by  Assemani 
{B.O.  i.  307-114).  According  to  tbrae  accounts  Isaac  flounced 
under  Theodoaius  II.  (40S-450),*  and  was  a  native  either  of  Amid 
(Diarbekr)  or  of  Edessa.  Several  writers  identify  him  with  Isaaf, 
the  disciple  of  S.  Ephraim,  who  is  mentioned  in  the  anonymous 
Life  of  that  father;  but  according  to  tbe  patriarch  Bar  Shtlsban 
(d.  1073),  wlio  made  a  collection  of  his  homilies,  his  master  was 
Ephraim's  disciple  2^enobius.  He  is  supposed  to  have  migrated 
to  Antioch,  and  to  have  become  abbot  of  one  of  the  convents  in 
its  neighbourhood.  According  to  Zacbarias  Rhetor  he  visited 
Rome  and  other  dties,  and  the  chronide  of  Pseudo-Dionysius  of 
Tell-Mahrfi  informs  us  that  he  composed  poems  on  tbe  secular 
games  of  404,  and  wrote  on  the  destruction  of  Rome  by  Alaric  in 
4ro.  He  alao  commemorated  tbe  destruction  of  Antioch  by  an 
earthquake  in  459,  so  that  he  must  have  lived  till  about  460. 
Unfortunatdy  tb^  poems  have  perished.    He  ia  of  course  to  be 

» W.  Wririrt,  Short  Bill,  rf  Syr.  LU.  p.  51. 

■  The  fuUest  list,  by  G.  Bickell,  contains  igt  which  are  extant  in 
MSS. 

'  The  trgstworthy  Chronicle  of  Edtssa  gives  his  date  as  451-45^ 
(Hallier,  No.  [jcvii.) ;  and  the  recently  published  Chronide  of  Michael 
the  Syrian  makes  him  contemporary  with  Nonus,  who  became  the 
.^istmshop  of  Edessa  in  449. 


distinguished  from  Isaac  of  Ninev^,  a  Nestorian  writer  <m  the 
ascetic  life  who  belongs  to  the  second  half  of  tbe  7th  century.* 

When  we  examine  the  collection  of  homilies  attributed  to  Isaac, 
a  difficulty  arises  on  two  grounds,  (i)  Tbe  author  of  soine  of  the 
poems  is  lervendy  orthodox  or  Cathohc  (see  especially  Nos.  1-3  in 
Bickell's  edition  =  63-fi^  in  Bedjan),  in  other  and  mart  important 
homilies  (such  as  Bickell  6,  S'^Bedjan  59,  61,  and  especially 
Bedjan  60)  the  doctrine  is  monophysite,  even  though  Eutycnes  and 
NestoriuB  are  equally  condemned.  (2)  One  of  the  miHioidiysito 
homilies,  the  famous  poem  (rf  2136  lines  oa  the  pairol  which  uttered 
the  Trisagion  in  tbe  streets  of  Anttocb  (Bickell,  8 -Bedjan  6i>, 
appears  to  have  been  written  at  Antioch  after  Peter  the  Fuller 
(patriarch  471-4SS]  raised  the  dispute  about  the  addition  to  the 
doxfdogy  erf  the  words  qui  crudfixtis  a  pro  nobis.  It  is  therefore 
scarcely  possible  that  the  autitor  of  this  homily  should  be  the  same 
who  composed  the  lost  poems  on  the  secular  games  in  404  and  on  tbe 
sack  of  Rome. 

Moreover,  Lamy  (5.  Ephraemi  hymni  et  sermones,  iv.  361-364I  and 
Bedjan  {Homiliae  S.  Iiaaci,  i.  pp.  iv-ix)  have  recently  called  attendon 
to  statements  made  bv  Jacob  of  Edessa  (708)  in  a  letter  to  foha 
the  Stylite.  He  says  there  were  three  Isaacs  who  wrote  in  Synao— 
two  orthodox  (j.e.  monophysite),  and  one  a  Chalccdonian  heretic 
(i.e.  orthodox  or  Cathohc),  (a)  The  first,  he  savs,  a  native  of  Amid, 
and  pupil  of  S,  Ephraim,  visited  Rome  in  the  t" 


e  of  Arcadins 


(474-491).  He  went  up  to  Antioch  in  the  time  d  Peter  the  Fuller. 
Jacob  then  tells  the  story  <A  the  parrot  (see  above),  (c)  The  third 
was  also  an  Edessene.  At  first  in  the  dm  of  BislKip  Paul  <5io-533} 
he  was  orthodox  (mommhvsite):  but  afterwards  ia  the  time  of  the 
Chalccdonian  (Catholic)  bbhop  Asclepius  he  became  Nestorian 
(Catholic]  and  wrote  poems  setting  forth  Nestorian  doctrine. 

With  such  conflicting  evidence  it  is  impoasiUe  to  arrive  at  a 
cntain  result.  But  Jaoab  is  an  eariy  witness:  and  on  the  whole  it 
seems  safe  to  condude  with  Bed)an  (p.  ix)  that  works  by  at  lean  two 
auth<»*s  have  been  included  in  the  collection  attributed  Co  Isaac  of 
Antioch.  Still  the  majority  of  the  poems  are  tbe  work  of  one  hand — 
the  5th-century  monophywte  who  wrote  the  poem  on  the  parrot.* 
A  full  list*  of  the  191  poems  existing  in  European  MSS.  is  nven  by 
Kckril,  who  copied  out  181  with  a  view  to  publidiiw  t£em  all: 
the  other  ro  had  been  previously  copied  by  Zingerle.  But  the  two 
volumes  published  by  Kclcell  in  his  lifetime  (Giesaen,  1873  and  1877) 
contain  oidy  37  homtties.  Bedjan's  edition,  of  which  the  first  volume 
has  alone  appealed  (Paris,  1903)  contains  67  poems,  viz.  34  prei^ously 
published  (18  by  Bickell),  and  43  that  are  new,  thougb  their  titles  are 
all  induded  in  Bicketl's  list. 

The  writ^'s  main  mtenest  lies  in  the  aj^cation  of  reli^on 
to  the  practical  duties  of  life,  whether  in  the  church  <ff  in  the 
world.  He  has  a  great  command  of  fbrdble  language  and  on- 
sidcrable  skill  in  apt  iihatration.  The  seal  with  wMdi  be 
denounces  the  abases  prevalent  in  the  dnmh  of  his  day,  and 
pardcularly  in  the  monastic  ordeiB,  is  not  nnUke  that  of  t^ 
Protestant  reformers.  He  shows  acquaintance  «ith  many 
phases  d  Ufo.  He  describes  tbe  corruption  of  judges,  the  pre- 
valence of  usury  and  avarice,  the  unchastity  wUch  etpedtUy 
characterized  the  i^per  daises,  artd  the  general  hypocrisy  of 
so-called  Christians.  Hb  doctrinal  discussimu  are  apt  to  be 
diSuie;  but  he  sddom  loses  sight  of  tbe  bearing  of  doctrine  on 
practical  life.  He  judges  with  extreme  severity  those  wbo  aigue 
about  religion  white  neglecting  its  practice,  and  those  who  though 
stupid  and  ignorant  dare  to  pry  into  mysteries  Vfi^cb  are  sealed 
to  the  angels.  "  Not  newly  have  we  found  Him,  that  we  should 
search  and  pry  into  God.  As  He  was  He  is:  He  changeth  not  with 
the  times.  .  .  .  Confess  that  He  formed  thee  of  dust:  search 
not  the  mode  of  His  being;  Worship  Him  that  He  tedeemcd  thee 
by  His  only  Son:  inquire  not  the  manner  of  His  birth."' 

Some  of  Isaac's  works  have  an  Interest  for  the  historian  of  tbe  5th 
century.  In  two  poems  (Bkkdl  it,  i^^Bedjan  48,  49),  written 
probably  at  Edeaea,  he  commemorates  the  capture  of  B«th-Hilr  (a 


'  The  date  of  Isaac  of  Nineveh  is  now  known  from  the  Liber 
fundaloTum  of  IshS'-dSnah,  an  8th-century  writer;  see  Bedjan's 
edition,  and  Chab6t,  Litre  de  la  chaslett,  p.  63.    Assemani  {B.O.  \. 

K5)  had  placed  him  late  in  the  6th  century,  and  Chab6t  {De  S. 
laci  Ninivilaevita.&c)  in  the  second  half  of  the  5th. 
'  Lamy  (op,  cit.  iv.  364-366)  has  pointed  out  that  several  of  the 
poems  are  in  certain  MSS.  attributed  to  Ephraim.     Posably  tl» 
author  of  the  orthodox  poems  was  not  named  Isaac  at  all. 

■Asaemani's  list  of  104  poems  (B.O.  L  9I4-X34)  is  completely 
covered  by.  Bickell 'a. 

'  From  a  really  noble  poem  (Bedjan  60)  on  the  problem  whether 
God  suffered  and  died  on  the  cross. 
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city  near  Niubb)  by  the  Arabs.  Altkoiigh  tbe  histwical  alliutons 
are  far  from  clear,  we  gather  that  BEin-UiSr,  which  in  zealous 
paganieoi  had  been  a  successor  to  i:Iaran,  had  been  in  earlier  days 


Arab  invaders,  "  sons  of  Hagar,"  who  had  swept  away  tlie  city  and 
carried  all  its  inhabitants  captive.  From  these  two  poems,  and  from 
the  2nd  homily  on  Fasting  (Bicbell  14  --  Bedjan  17)  wc  gain  a  vivid 
pictUFe  of  tbe  miBeries  bcvne  by  tbe  inhabitant!  of  that  frontier  regioa 
during;  the  wars  between  Persia  and  the  Romano-Greek  empire. 
There  are  also  instructive  references  to  the  heatiien  practices  and 
the  worship  of  pagan  deities  [such  as  Baaiti,  Uzzi,  Cedlath  and  the 
planet  Venus)  prevalent  in  Mesopotamia.  Two  other  poems  (Bickeli 
35,  36-Bedjan  66,  67),  written  probably  at  Antioch,'  describe  the 
prevalence  (h  sorcery  and  the  extraordinary  influence  posaessed  by 


:   nominally 


Chaldeans"  and  enchanters  over  women  wbo  1 
Christians. 

The  metre  of  aD  tbe  published  homilies  is  heptasyllabic.   (N.  M .) 

I8ABBLU  (1451-1504},  sumamed  la  Catolica,  "  the  Catliolic," 
queen  of  CastQe,  was  the  second  child  and  only  daughter 
of  John  II.  of  Castile  by  his  second  wife  Isabella,  granddaughter 
of  John  I.  of  Portugal  (thus  being  through  both  parents  a 
descendant  of  John  of  Gaunt),  and  was  born  at  Madrigal  on 
the  aand  of  April  1451.  On  the  death  of  hex  father,  who  was 
succeeded  by  her  brother  Henry  IV.  (1454),  she  was  withdrawn 
by  her  mother  to  Aixvalo,  where  her  early  education  was  con- 
ducted in  the  deepest  seclusion;  in  1463,  however,  along  with 
her  uterine  brother  Alphonso,  she  was  removed  by  Henry  to  the 
court,  where  she  showed  a  remarkable  exaniple  of  Ataidness 
and  sobriety.  Already  more  than  one  suitor  had  made  application 
for  her  band,  Ferdinand  of  Aragon,  who  ultimately  beqarae  her 
husband,  being  among  the  number;  for  some  little  time  she 
was  engaged  to  his  elder  brother  Charles,  who  diqd  in  1461. 
In  her  thirteenth  year  her  brother  promised  her  in  marriage 
to  Alphonso  of  Portugal,  but  she  firmly  refused  to  consent; 
her  resistance  seemed  less  like^  to  be  effectual  in  the  case 
of  Pedro  Giron,  grand  master  of  tbe  order  of  Calatrava  and 
brother  of  the  marquis  of  ViUena,  to  whom  she  was  next  afiianced, 
when  she  was  delivered  from  her  fears  by  the  sudden  death  of  the 
bridegroom  while  on  his  way  to  the  nuptials  in  1466.  After  an 
offer  of  the  crown  of  Castile,  made  by  the  revolutionary  leaders 
in  the  dvil  war,  had  been  declined  by  her,  s^e  was  in  1468 
formally  recognized  by  her  brother  as  lawful  heir,  after  himself, 
to  the  united  crowns  of  Castile  and  Leon.  New  candidates  for 
her  hand  now  appeared  in  tbe  persons  of  a  brother  of  Edward  IV. 
of  England  (probably  Richard,  duke  of  Gloucester),  and  ttte 
duke  of  Guieone,  brother  of  Loub  XI.,  and  heir  presumptive 
of  the  French  monarchy.  Finally  however,  in  fac?  of  very 
great  difficulties,  she  was  married  to  Ferdinand  of  Aragon  at 
Valladolid  on  the  19th  of  October  1469.  Thence  forward  the 
fortunes  of  Ferdinand  and  Isabella  were  inseparably  blended. 
For  some  time  they  held  a  humble  court  at  Duefias,  and  after- 
wards they  resided  at  Segovia,  where,  on  the  death  of  Henry,  she 
was  proclaimed  queen  of  Castile  and  Leon  (December  13,  1474). 
Spain  undoubtedly  owed  to  Isabella's  dear  intellect,  resplute 
energy  and  unselfish  patriotism  much  of  that  greatness  which 
for  the  first  time  it  acquired  under  "  the  Catholic  sovereigns." 
The  moral  iufluenceof  the  queen's  personal  character  overthe 
CastJlian  court  was  incalculably  great;  from  the  debasement 
and  degradation  of  the  preceding  reign  she  raised  it  to  being 
"  the  nursery  of  virtue  and  of  generous  ambition."  She  did 
much  for  letters  in  Spain  by  founding  the  palace  school  and  by 
her  protection  of  Peter  Martyr  d'Anghiera.  The  very  sincerity 
of  her  piety  and  strength  of  her  religious  convictions  led  ber 
more  than  once,  however,  Into  great  errors  of  state  policy,  and  iiito 
more  than  one  act  which  offends  the  moral 
refined  age ;  her  efforts  for  the  introducrion  of  the  Inquisition  into 
Castile,  and  for  the  proscription  of  the  Jews,  are  outstanding 
evidences  of  what  can  only  be  called  her  bigotry.    But  not  evei 

'Possibly  in  the  war  at  tbe  beginniiw  of  tbe  reign  of  BahrSmV. 
but  on  the  uncertainty  see  N(Sldeke,CHc*.ii.PefwriHid.4roier,  117, 

•  Probably  at  the  hands  of  the  Hephthalites  or  White  Huns  of 
KQshati^cf.  Isaac's  mention  of  the  Huns  in  1.420  of  the  1st  poem. 

■  The  author  refers  to  the  weeping  for Tamibuz  (i.  135. of  the.  1st 
poem),  and  q)eaks  of  his  dty  as  illustrious  throughout  the  woild 


the  briefest  ^tch  of  her  Ufecanomit  to  notice  that  happy  instinct 
intuition  which  led  her,  when  all  others  had  heard  with  in- 
credulity the  scheme  of  Columbus,  to  recall  the  wandenr  to  her 
presence  with  the  words,  "  I  will  assume  the  undertaking  for  my 
own  crown  of  Castile,  and  am  ready  to  pawn  my  jewels  to  defray 
the  eipenses  of  it,  if  the  funds  in  the  treasury  should  be  found 
inadequate."  She  died  at  Medina  del  Campo  on  the  24tii  of 
November  1504,  and  was  succeeded  by  her  daughter  Joanna 
"laioca"  (the  "Crazy")  and  hex  husband,  Philip  of  Habsburg. 

See  W.  H.  Prescott,  History  of  At  Reifft  of  Periinrntd  and  IsahtOa 
(1837),  where  the  original  autboritiea  afe  exhaustively  enumerated; 
and  for  later  researches.  Boron  de  Nervo,  IsabeOa  the  Calholic, 
translated  by  LJeut.-Col.  Temple-West  {1B97). 

ISABELLA  II,  (t83o-i904),  queen  of  Spain,  was  bom  in 
Madrid  on  the  loth  of  October  1830.  She  was  the  eldest  daughter 
of  Ferdinand  VII.,  king  of  Spain,  and  of  his  fourth  wife,  Maria 
Christina,  a  Neapolitan  Bourbon,  who  became  queen-regent 
on  3gth  September  1833,  when  her  daughter,  at  the  age  of  three 
years,  was  proclaimed  on  the  death  of  the  king.  Queen  Isabella 
succeeded  to  the  throne  because  Ferdinand  VII.  induced  the 
Cortes  to  assist  him  in  setting  aside  tbe  Salic  law,  which  tbe 
Bourbons  had  introduced  since  the  beginning  of  the  iSth  century, 
and  to  re-establish  the  older  succession  law  of  ^tain.  The 
brothec  of  Ferdinand,  Don  Carlos,  tjie  first  pretender,  fought 
seven  years,  during  the  minority  of  Isabella,  to  dispute  her 
title,  and  her  rights  were  only  maintained. through  the  gallant 
support  of  the  army,  the  Cortes  and  the  Liberals  and  Progressists, 
who  at  the  same  time  established  constitutional  andpariiamentuy 
government,  dimolved  the  religious  ordei^  confiscated  the 
property  of  the  orders  and  of  tbe  Jesuits,  disestablished  tbe 
Church  property,  and  attempted  to  restore  order  in  finances. 
After  the  Cailist  war  the  qoeen^regenti  Christina,  resigned  to 
make  way  for  Espartero,  the  most  successlul  and  most  popular 
general  of  the  Isabelline  armies,  who  only  taauaed  regent  two 
y^rs.  He  was  turned  out  in  1843  by  a  military  and  political 
pronunciamietUo,  led  by  Generals  O'Donnell  and  Narvaez,  who 
formed  a  cabinet,  presided  over  by  Joaquin  Maria  LopeE,  and 
this  govnnment  induced  tbe  Cortes  to  declare  IsabellaoE  age 
at  thirteen.  Three  years  later  the  Moderado  party  or  Castilian 
Conservatives  made  their  queen  mftiry^  at  sixteen,  her  vonnin. 
Prince  Frandsco  de  Assisi  de  Bonrboq  {i&zx-i^oa),  on  tbasame 
dfty  ( I oth  October  i&^6)  <hi  which  hei  youngar  aisbcz  miuried 
the  duke  of  Montpensier.  These  marriages,  suited  the  views  of 
France  and  Louis  Philippe,  who  nearly  quarrelled  in  conBequence 
with  Great  Brit^;  but  both  matches  were  anything  but  Iwppy. 
Queen  Isabella  reigned  from  1843  to  i86S>  and  that  period  waa 
one  long  succession  of  palace  intrigues,  bsfk-stain  and  ante- 
chamber influences,  barrack'  coo^piracieB,  .Bwiil^TyprornHUia- 
Kwmtu  to  further  the  ends  of  the  political  [tartiisa — Modoradoe, 
who  ruled  from  1846  to  1854,  Progressists  from  1854  to  1854^, 
Union  Libend  from  1S56  to  1863;  Modeiados .and  Union  Liberal 
qujck^  succeeding  each  other  and  ^w^uog  out  the  Progntssists 
so  steadily  that  the  seeds  were  sowp  :wUch  budded  ioXo  the 
revtdution  of  i8ti8.  Queen  Isabella.  II.  often  interfered  in 
politics  in  a  wayward,  unscrupulous  manper  that  made  her 
very  unpopular.  She  showed  most  favour  to  her  reactionary 
generals  and  statesmen,  to  the  Chnjtb  sod  religiouB  qndeaa^  «ind 
was  constantly  the  toed  of  corrupt  and  profligate  courtiers  and 
favourites  who  gave  her  court  a  des^v^dly  bad  name.  She 
went  into  erile  at  the  end  of  September  1868,  after  her  Moderado 
generals  had  made  a  slight  show  pf  rasistanc«  that  was  crushed  at 
the  battle  of  Alcolea  by  Marshals  Serrano  and  Prim.  The  only 
redeeming  traits  of  Queen  Isabella's  reign  were  a  war  against 
Morocco.which  ended  in  an  advantageous  treaty  and  ^cone  cession 
of  territory;  some  progress  in  public  works,  espedally  railways; 
a  slight  improvement  in  commerce  and  finance.  Isabel] a  was 
induced  to  abdicate  in  Paris  on  35th  June  1870  in  favour  of  her 
son,  Alphonso  XII.,  and  the  cause  of  the  restoration  was  thus 
much  furthered.  She  had  separated  from  het  husband  in  the 
previous  March.  She  continued  to  live  in  France  after  the 
restoration  in  1874.  On  the  occasion  of  one  of  ber  visits  to  Madrid 
during  Alphonso,  XII.'s  reign  she  began  to  intrigue  with  the 
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poUtidana  of  the  c^tal,  and  was  peremptorily  requested  to  go 
abroad  again.    She  died  on  the  loth  of  April  1904. 

ISABELLA,  IsABEAU,  or  Elizabeth  of  Bavabia  (1370-1435), 
wife  of  Charles  VI.  of  France,  was  the  daughter  of  Stephen  II., 
duke  of  Bavaria.  She  was  bom  in  1370,  was  married  to  Charles 
VI.  on  the  17th  of  July  1385,  and  crowned  at  Paris  on  the  a2nd 
of  August  1389.  After  some  years  of  happy  married  life  she  fell 
under  the  influence  of  the  dissolute  court  in  which  she  lived, 
and  the  king  having  become  insane  (August  1392)  she  consorted 
chiefly  with  Louis  of  Orleans.  Frivolous,  selfish,  avaricious  and 
fond  of  luxury,  she  used  her  influence,  during  the  different 
periods  when  she  was  invested  with  the  regency,  not  for  the 
public  welfare,  but  ntainly  in  her  own  peisonal  interest.  After 
the  assassination  of  the  duke  of  Orleans  (November  33,  1407) 
she  attached  herself  sometimes  to  the  Armagnacs,  sometimes 
to  the  Burgundians,  and  led  a  scandalous  life.  Louis  de  Bosredon, 
the  captain  of  her  guards,  was  executed  for  complicity  io  her 
excesses;  and  Isabella  herself  was  imprisoned  at  Btois  and  after- 
wards at  Touts  (1417).  Having  been  set  free  towards  the  end  of 
that  year  by  John  the  Fearless,  duke  of  Burgundy,  whom  she  had 
called  to  her  assistance,  she  went  to  Troyes  and  established  her 
government  there,  returning  afterwards  to  Paris  when  that  dty 
had  capitulated  to  the  Burgundians  in  July  141S.  Once  more 
in  power,  she  now  took  up  arms  against  her  son,  the  dauphin 
Charles;  and  after  the  murder  of  John  the  Feariess  she  went  over 
to  the  side  of  the  English,  into  whose  hands  she  surrendered 
France  by  the  treaty  of  Troyes  (May  21,  1430),  at  the  same  time 
giving  her  daughter  Catherine  in  marriage  to  the  king  of  En^and, 
Henry  V.  After  her  triumphal  entry  into  Paris  with  the  latter 
she  soon  became  an  object  of  loathing  to  the  whole  French 
nation.  She  survived  her  husband,  her  son-in-law,  and  eight 
out  of  hw  twelve  children,  and  she  passed  the  last  miserable 
years  of  her  life  in  poverty,  solitude  and  ill-health.  She  died  at 
the  end  of  September  1435,  and  was  interred  without  funeral 
honours  in  the  abbey  of  St  Denis,  by  the  side  of  her  husband, 
Charles  VT. 

See  Vallet  de  Viriville,  Isaheau  de  Baiiilre  (1859) ;  Marcet  Thibault, 
liabeoM  ic  Bantre,  Seiw  de  Fratue,  La  JeuntsstJl  i37t>-140S  (1903}. 

fSABEUA  OF  HAIHAUT  (1170-1190),  queen  of  France, 
was  the  daughter  of  Baldwin  V.,  count  of  Hainaut,  and  Margaret, 
sister  of  FbiUp  of  Alsace,  and  was  bom  in  1170  at  Lille.  She 
was  married  to  Philip  Augustus;  and  brought  to  him  as  her 
dowry  the  province  of  Artois.  She  was  crowned  at  St  Denis 
on  the  '15th  of  May  ri8o.  As  Baldwin  V.  claimed  to  be  a 
descendaHt  of  Charlemagne,  the  chroniclers  of  the  time  saw  in 
this  martiage  a  union  of  the  CaroUngian  and  Capedan  dynasties. 
Though  she  received  extravagant  praise  from  certmn  annalists, 
she  failed  to  win  the  aSections  of  Fhihp,  who,  in  1184,  waging 
war  ag^nM  Fianders,  w«s  an^red  at  seeing  Baldwin  support  his 
enemies,  a»d  called  a  council  at  Sens  for  the  purpose  of  repudiat- 
ing her.  Roliert,  the  king's  uncle.  Successfully  interposed. 
She  died  in  childbirth' io  it<)o,  and  was  buried  in  the  church  of 
Notre  Dame  in  Paris.     Her  son  became  Louis  VIII.  of  Fiance. 

See  Cartellieri,  "  L'AvJuement  de  Phil.  Aug."  in  Rm:  Wrt.  Ki!. 
361  et  seq.  ... 

ISABET,  JEAH  BAFHStB  (1767-1855),  French  painter,  was 
bom  at  Nancy  on  the  nth  of  Afwil  1767.  At  nineteen,  after 
some  lessons  from  Ddmont,  miniature  painter  to  Marie  Antoinette, 
he  became  a  pupil  of  David.  Employed  at  Versailles  on  pftrtraita 
of  the  dukes  of  Angoulfene  and  Berry,  he  was  given  a  commission 
by  the  queen ,  which  opens  the  long  t»tof  those  which  heieceived, 
up  to  the  date  of  his  death  in  1855,  from  the  successivfe  rulers  of 
France.  Patronized  by  Josephine  and  Napoleon,  he  arranged 
the  ceremonies  of  their  coronation  and  prepared  drawings  for 
the  publiceliion  intended  as  its  ofRcial  commemoration,  a  work 
for  which  he  was  paid  by  Louis  XVUl.,  whose  portrait  (en- 
graved, Debucourt)  he  executed  in  1814.  Although  Isabey  did 
homage  to  Napoleon  on  his  return  from  Elba,  he  continued  to 
enjoy  the  favour  of  the  Restoration,  and  took  part  in  arrange- 
ments lor  the  coronation  of  Charles  X.  The  monarchy  of  July 
conferred  on  him  an  impdrtant  post  in  connexion  with  the  royal 


collections,  and  Napoleon  III.  granted  him  a  pension,  and  the 
cross  of  conunander  of  the  Legion  of  Honour.  "  Review  of 
Troops  by  the  First  Consul  "  was  one  of  his  most  important  com- 
positions, and  "  Isabey's  Boat," — a  charming  drawing  of  himself 
and  family — produced  at  a  time  when  he  was  much  occupied 
with  lithography — had  an  immense  success  at  the  Salon  of  1830 
(engraved,  Landon,  Annates,  i.  135).  His  portrait  of  "  N^toleon 
at  Malmaison  "  is  held  to  be  the  tiest  ever  executed,  and  even 
his  tiny  head  of  the  king  of  Rome,  painted  for  a  breast-pin,  is 
distinguished  by  a  decision  and  breadth  which  evidence  the  hand 
of  a  master. 

A  biography  of  Isabey  was  published  by  M.  E.  Taigny  in  18^, 
and  M.  C.  Lenormant's  article,  written  for  Michaud's  Biog-  umv., 
is  founded  on  facts  furnished  by  Isabey's  family. 

ISABNORMAL  (or  Isanoualous)  LINES,  in  physical  geo- 
graphy, lines  upon  a  map  or  chart  connecting  places  having 
an  abnormal  temperature.  Each  place  has,  theoretically,  a 
proper  temperature  due  to  its  latitude,  and  modified  by  its 
configuration.  Its  mean  temperature  for  a  particular  period 
is  decided  by  observation  and  called  its  normal  temperature. 
Isabnormal  lines  may  he  used  to  denote  the  variations  due  to 
warm  winds  or  currents,  great  altitudes  or  depressions,  or  great 
land  masses  as  compared  with  sea.  Or  they  may  be  used  to 
indicate  the  abnormal  result  of  weather  observations  made  in  an 
area  such  as  the  British  Isles  for  a  particular  period. 

ISAEUS  (c.420B,c.-<;.  3SOB.C.),  Attic  orator,  the  chronological 
limits  of  whose  extant  work  fall  between  the  years  390  and  353 
B.C.,  is  described  in  the  Plutarchic  life  as  a  Cfaalcidian;  by  Suidas, 
whom  Dionysius  follows,  as  an  Athenian.  The  accounts  have 
been  recondled  by  supposing  that  his  family  sprang  from  the 
settlement  {Khjpovx^a)  of  Athenian  citizens  among  whom  the 
lands  of  the  Chalcidian  hippohotae  (knights)  had  been  divided 
about  509  B.C.  In  4ir  B.C.  Euboea  (except  Oreos)  -  revolted 
from  Athens;  and  it  would  not  have  been  strange  if  residents  of 
Athenian  origin  bad  then  migrated  from  the  hostile  island  to 
Attica.  Such  a  connexion  with  Euboea  would  explain  the  non- 
Athenian  name  Diagoras  which  Is  borne  by  the  father  of  Isaeus, 
while  the  latter  is  said  to  have  been  "  an  Athenian  by  descent  " 
{' fiSj]VfiieK  r6  ytvos].  So  far  as  we  know,  Isaeus  took  no  part  in 
the  public  afiairs  of  Athens.  "  I  cannot  tell,"  says  Dionysius, 
"  what  were  the  politics  of  Isaeus — or  whether  he  had  any 
politics  at  all."  Those  Words  strikingly  attest  the  profound 
change  which  was  pas^ng  over  the  life  of  the  Greek  cities. 
It  would  have  been  scarcely  possible,  fifty  years  earlier,  that  an 
eminent  ^thenian  with  the  powers  of  Isaeus  should  have  failed 
to  leave  bn  record  some  proof  of  his  interest  in  the  political 
concerns  of  Athens  or  of  Greece.  Ilut  now,  with  the  decline  of 
personal  devotion  to  the  state,  the  life  of  an  active  dtizen  bad 
ceased  to  have  ahy  necessary  contact  with  political  affairs. 
Already  we  are  at  the  bbginnitig  of  that  transition  which  ts 
to'  lead  from  the  old  life  of  Hellenic  citizenship  to  that  Hellenism 
whose  children  are  citizens  of  the  World. 

Isaeus  (who  was  borii  probably  about  420  B.C.)  is  believed  to 
have- been  an  early  pupil  of  Isocrates,  and  he  certainly  was  a 
student  of  Lysias.  A  passage  of  Photius  has  been  understood 
as  meaning  that  personal  relations  had  existed  between  Isaeus 
and  Plato,  but  this  view  appears  erroneous.'  The  profes^on 
of  tsacuB  was  that  of  which  Antiphon  had  been  the  first  repre- 
sentative at  .Athens^that  of  a  Xoyovpi^,  who  composed 
speeches  which  his  clients  were  to  deliver  in  the  law-courts. 
But,  while  Antiphon  bad  written  such  speeches  chiefly  (as  LySias 
frequently)  tor  public  causes,  it  was  with  private  causes  that 
Isaeus  was  almost  exclusively  concerned.  The  fact  marks  the 
progressive  subdivision  of  labour  in  his  calling,  and  the  extent  to 
which  the  smaller  interests  of  private  life  now  absorbed  the 
attentibn  of  the  citizen. 

The  most  interesting  recorded  event  in  the  career  of  Isaeus 
is  dnc  which  belongs  to  its  middle  period — his  connexion  with 
Demosthenes.  Born,  in  384  b.c,  Demosthenes  attained  hif  dvic 
majority  in    366.     At   ttiia  time  ha   had  already  resolved  to 
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prosecate  the  fmudulent  guardians  who  bad  stripped  him  of 
his  patrimony.  In  prospect  of  such  a  legal  contest,  he  could 
have  found  no  better  ally  than  Isaeus.  That  the  young 
Demosthenes  actually  resorted  to  his  aid  is  beyond  reason- 
able doubt.  But  the  pseudo-Plutarch  embellishes  the  story 
after  his  fashion.  He  says  that  Demosthenes,  on  coming  of  age, 
toolc  Isaeus  into  his  house,  and  studied  with  him  for  four  years 
— paying  him  the  sum  of  10,000  drachmas  (about'£4oo),  on 
condition  that  Isaeus  should  withdraw  from  a  school  of  rhetoric 
which  he  had  opened,  and  devote  himself  wholly  to  his  new  pupil. 
The  real  Plutarch  gives  us  a  more  sober  and  a  more  probable 
version.  He  simply  states  that  Demosthenes  "  employed  Isaeus 
as  his  master  in  rhetoric,  though  Isocrates  was  then  teaching, 
either  (as  some  say)  because  he  could  not  pay  Isocrates  the 
prescribed  fee  of  ten  minae,  or  because  he  preferred  the  style 
oflsaeusfor  his  purpose,  as  being  vigorous  and  astule"  {SptLoriipiov 
Kal  im>o»>pyoy).  It  may  be  observed  that,  except  by  the  pseudo- 
Plutarch,  a  school  of  Isaeus  is  not  mentioned, — for  a  notice  in 
Flntarch  need  mean  no  more  than  that  he  had  written  a  text- 
book, or  that  his  speeches  were  read  in  schools; '  nor  is  any  other 
pupil  named.  As  to  Demosthenes,  his  own  speeches  against 
Aphobus  and  Onetor  (363-361  B.C.)  afford  the  best  possible  gauge 
of  the  eerise  and  the  measure  in  which  he  was  the  disciple  of 
Isaeus;  the  intercourse  between  them  can  scarcely  have  been 
either  very  close  or  very  long.  The  date  at  which  Isaeus  died 
can  only  be  conjectured  from  hb  work;  it  may  be  placed  about 
350  B.C. 

Isaeus  has  a  double  claim  on  the  student  of  Greek  literature.  He 
is  the  first  Greek  writer  who  comes  before  us  as  a  conauniinate 
master  of  strict  forenuc  controversy.  He  alao  holds  a  meet  important 
place  ia  the  general  development  of  practical  oiatory,  and  therefore 
in  the  history  of  Attic  prose,  Antiphon  marks  the  beginnii^  of  that 
development,  Demosthenes  its  consummation.  Between  them  stand 
L^as  and  Isaeus.  The  open,  even  ostentatious,  art  of  Antiphon 
had  faeenauatereand  rigid.  The  concealed  art  of  Lydas  had  charmed 
and  persuaded  by  a  versatile  semblaace  ol  natural  grace  and 
simplicity.  Isaeus  brings  us  to  a  final  stage  of  transition,  in  which 
the  gifts  distinctive  of  Lyaas  were  to  be  fused  into  a  perfect  harmony 
with  that  masterly  art  which  receives  its  moat  powerful  expression  in 
DemoBthenea.  Here,  then,  are  the  two  cardinal  points  by  which  the 
place  c^  Isaeus  must  be  determined.  We  must  consider,  fiisti  bis 
relation  to  Lysias;  secondly,  hia  relation  to  Demosthenes. 

A  comparison  of  Isaeus  and  Lysias  must  set  out  from  the  distinc- 
tion between  choice  of  words  pUi"i)  and  mode  of  putting  words 
together  (oMaii).  In  choice  m  words,  diction,  Lysiaa  and  Isaeus 
are  closely  ahke.  ,  Both  atB  clear,  pure,  simple,  concise;  both  have 
the  atamp- of  persuasive  plainness  (i^Xtts),  and  hoth  combine  it 
with  graphic  power  {bipTBo).  In  mode  of  putting  words  together, 
contposiiton,  there  is,  however,  a  striking  difference.  Lysias  threw 
off  the  stiff  restraints  of  the  earlier  periodic  1  style,  with  its  wooden 
monotony;  he  is  too  fond  indeed  of  antithesis  always  to  avoid  a 
rigid  effect ;  b]it,  on  the  whole,  his  style  is  easy,  flexible  and  various ; 
ahove  all,  ita  aubtle  art  usually'  succeeds  in  apoearing  natural. 
Now  this  is  just  what  the  art  of  Isaeus  does  not  achieve.  With  less 
loive  of.  antithesis  than  Ly^ae,  and  with  a  diction  almost  equally 
pure.and  plain,  he  yet  haijitually  conveys  the  impression  of  conscious 
and  confident  art.  Hence  he  is  least  effective  m  adapting  his  style 
to  those  characters  in   which   Lysias  p,-culiarly  excelled — the  in- 

Knuous'youth,  the  homely  and  peace-loving  citizen.  On  the  other 
nd,  his  more  open  and  vigorous  art  does  not  interfere  u^th  his 
moral  persuasiveneea  where  there  is  scopi  for  reaooned  remonstrance, 
for  keen  argument  or  for  powerful  denunciation.  Passing  from  the 
formal  to  the  real  side  of  hia  work,  from  diction  and  composition  to 
the  treatment  of  subject-matter,  we  find  the  divergence  wider  still. 
Lysias  usually  adheres  to  a  sinlple  four-fold  division-— proem, 
narrative,  proof,  epilogue.  .  Isaeus  frequently  interweaves  the 
narrative  with  the  prpof.'  He  show^  the  most  dexterous  ingenuity 
in  adapting  his  manifold  tactics  to  the  case  in  hand,  and  often 
"  out-generals  "  (icoT<wTpanj7<I)  his  adversary  by  some  novel  and 
daring  disposition  of  his  forces.  Lysias,  again,  usually  contents 
himsdl  with  a  merely  rhetorical  or  sketchy  prot^;  Isaeusaimsat 
strict  kigical  demonstration,  worked  out  through  all  its  steps.  As 


*  Pllit.  D*  ffor.  Atken.   p.   350   c,  where   he  mendons  robt  'Ivo- 
■pArtit.nai '.Aivt^Arrai  Koi   'Irclous   among.  Tok  tr  tius  s^toXoii  tA 

'  Here  he  was  probably  influenced  by  the  teaching  of  li 
The  forensic  speech  of  Isocrates  known  as  the  Aeei—'—-  " 
which  beloi^  to  the  peculiar  province  of  Is  , 
with  a  claim  to  property  (irdwaala),  affords  perhaps  the  earliest 
tscample  of  narrative  and  proof  thnS  interwoven.  Earlier 
forensic  writers  had  kept  the  Siih^ii  and  *\)rtm.t  distinct,  as  Lyrias 
does. 


I  (Or. 


Sir  William  Jones  well  rnnarks,  Isaeus  lays  close  siege  to  the  under- 
standing of  the  jury.* 

Such  IS  the  general  relation  of  Isaeus  to  Lysias.  What,  we  must 
next  ask,  is  the  relation  of  Isaeus  to  Demosthenes  7  The  Greek 
critic  who  had  so  carefully  studied  both  authors  states  hisown  view 
in  broad  terms  when  he  declares  that  "  the  power  erf  Demosthenes 
took  its  seeds  and  its  b^nnings  from  Isaeus  (Dion.  Halic.  liaeus, 
20).  A  closer  examination  will  show  that  within  certain  limits  the 
statement  may  be  allowed.  Attic  prose  expression  had  been  con- 
tinuously developed  as  an  art;  the  true  link  between  Isaeus  and 
Demosthenes  is  technical,  depending  on  their  continuity.  Isaeus 
had  made  some  original  contributions  to  the  resources  of  the  art;  and 
Demosthenes  had  not  failed  to  profit  by  these.  The  composition  of 
Demosthenes  resemblea  that  of  Isaeus  in  blending  terse  and  v^oroua 
periods  with  passages  of  more  lax  and  fluent  ease,  as  well  as  in  that 
dramatic  vivacity  which  is  given  by  rhetorical  question  and  similar 
devices.  In  the  versatile  disposition  of  subject-matter,  the  divisions 
of "  narrative  "  and  "  proof  tjeing  shifted  and  interwoven  according 
to  circumstances,  Demosthenes  has  clearly  tieen  inatructed  by  the 
example  of  Isaeus.  Still  more  plainly  and  strikingly  is  this  so  in 
regard  to  the  elaboration  of  systematic  proof;  here  Demosthenes 
invites  direct  and  close  comparison  with  Isaeus  by  hia  method  of 
drawing  out  a  chain  of  arguments,  or  enforcing  a  proposition  by 
strict  legal  argument.  And,  more  generally,  Demosthenes  is  the 
pupil  of  Isaeus,  though  here  the  pupil  became  even  greater  than  the 
master,  in  that  faculty  of  grapjMing  with  an  adversary's  case  point 
by  point,  in  that  aptitude  for  close  and  strenuous  conflict  which  is 
exmessed  by  the  words  iy^,  tvayiaitai.* 

The  pseudo-Plutarch,  in  his  life  of  Isaeus,  mentions  an  Art  of 
Rhetoric  and  wxty-four  speeches,  of  which  fifty  were  accounted 
genuine.  From  a  passage  of  Photius  it  appears  that  at  least  *  the  fifty 
speeches  of  recognised  authenticity  were  extant  as  late  as  a.d.  850. 
Only  eleven,  with  a  large  part  of  a  twelfth,  have  comedown  to  us; 
but  the  titles  of  forty-two*  others  are  known.' 

The  dtles  of  the  lost  speeches  confirm  the  statement  of  Dionyaius 
that  the  speeches  of  Isaeus  were  exclusively  forensic ;  and  only  three 
titles  indicate  speeches  made  in  public  causes.  The  remainder, 
concerned  with  private  causes,  may  be  classed  under  six  beads; — 
(1}  iiXi)pw(iI-~cases  of  claim  to  an  inheritance;  (2)  huXigptxaE — 
caaee  of  claim  to  the  hand  of  an  heiress;  (3)  EmjuiwIu — cases  of 
claim  of  property;  (4)  AirtKrrBirtiw — casea  of  claim  to  the  ownership 
of  a  ^ve;  (g)  trybifi — action  brought  gainst  a  surety  whose 
principal  had  made  default;  (6)  ipmiiealn  (as  — ro^arpa^) — a 
special  plea:  (7)  l^coii — appeal  from  one  jurisdiction  to  another. 

Eleven  ol  the  twelve  extant  speeches  belong  to  class  (i),  the 
K^ilixjwt,  or  claims  to  an  inheritance.  Thiswasprotably  thebranch 
of  practice  in  which  Isaeus  haddone  his  most  important  and  most 
characteristic  work.  And,  according  to  the  ancient  custom,  this 
class  of  speeches  wouhl  therefore  stand  first  in  the  manuscript  collec- 
tions of  his  writings.  The  case  of  Antiphon  is  parallel:  his  Speeches 
in  cases  of  bomkide  (i^orwol)  were  those  on  which  his  reputation 
mainly  depended,  and  stood  hrst  in  the  manuscripts.  Their  ex- 
clusive preservation,  like  that  of  the  speeches  made  by  Isaeus  in 
will-eases,  is  thus  primarily  an  accident  of  manuscript  tradition,  but 
partly  alsothe'reeult  of  the  writer's  special  prestige. 

Six  of  the  twelve  emant  speeches  are  directly  concerned  with 

claims  to  an  estate;  #ve  others  are  connected  with  legal  proceedings 

arising  out  of  ttrch  a  claim.  '  They  may  he  classified  thus  (the  name 

given  in  each  case  being  that  of  the  person  whose  estate  is  in  diepute^: 

I.  Trials  0}  Claim  to  aii  Inheritance  (Siafufoa'Cai).  ' 

I.  Or.  i.,  Cleonymua.    Date  between  360  and  353  B.C. 
3:-  Or.  i*.,  Nicostratus.    Dote  uncertain. 

3.  Or.  vii,,  Apollodorus.   353  B.C. 

4.  Or.  viil.,  Clnm;    575  B^t.  ■  I 

5.  Or.  ix.,  Astyphihia:  369  n.c.  (c.  390,  Schfimann). 

'  6.  Or.  X.,  AristarchuH.    377-371  b.c.  (386-384,  Schfimann}. 


■This  is  what  Dionysiua  means  when  he  says  {Isaeus,  61)  that 
Isaeus  differs  from  Lysias-r-cv  ^4  *>''  t'^l")!'^  *<  UY«n<^M^s"' 
tmxfli/'itia.  Here  the  eiithyiaeme  "  means  a  rhetorical  syllogism  with 
one  premiss  suppressed  (curtum,  Juv.  vi.  449) ;  "  epicheireme,"  such 
a  sylkigiEm  stated  in  full:    Cf.  R.  VoWcnann,  Rhetorik  der  Grieehen 


remarkable  force;  within  a  short   space   we  have   ^tiytaat 

tSiv  roiwiii*   Ayiivbiv — iyumrriit — AYuwIftofltti — irtariufl^niSm — otuiid- 

Srrtir.    SeC  ^Bk:  OraJOrs,  vbl.  S.  39;  ii.  304. 

'  For  the  words  <^  Photius  j(caid.' 263),  '  nfcurU  ot  rd  y»fyiter 
liaprapifiivTtt  )>'  KaraXtlrpirai  pAtw,  ,tq^%ht  be  so.  rendered,  as  to 
imply  that,, besides  these  fifty,  others  ^so  were  extant.  See  Alt. 
Oral:,  ii.  3'iij  note  2.  'Forty-four  are  given  in  Thalheim'a  ed. 

'  The  second  of  our  speeches  (the  Meneclean)  was  discovered  in  the 
Lauren  tjan  Library  in  17S5,  knd  waseditedin  that  yeaPbyTyrwhltt. 
I  a  editions  previous  to  that  date,  Oration  i.  is  made  to  conclude  with 
a  few  fmes  which  really  belong  to  the  cod  of  Orat.  ii.  (^47.  ,4AX' 
ttfiiil  ri  Tp&fna  ,  .  .  ^^^nr^c),  and  this  arrangement,  is  fulowcd 
in  the  translation  of  Isaeus  by  Sir  William  Jones,  to  whom  our  second 
oration,  was,  pf  course,  then  (1779)  unknown.  In  Oration  i.  all  that 
follows  the  words  ^4  nnfyraiTet  in  £  SS  was  first  published  in  l8)$ 
by  Mai,  from  a  MS.  in  the  Ambrosian  Library  ajJ^ilan. 
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II.  Actions  for  False  Witness  ifiUiu,  iptvStiimpinvUii'). 
I,  Or.  ii,,  Menecles.    354  B.C. 

3.  Or.iii.,  PyrrhuE.  Date  uncertain,  but  coinpjiratively  late. 
3.  Or.  vi.,  Philoctemon.    364-363  B.C. 

III.  Actum  to  Comfel  tht  Discharge  of  a  Suretyship  (tyrOiii  Skij). 

Or.  v.,  Dicaeogencs.    390  b.c. 

IV.  Indictment  of  a  Guardian  for  Mallreatrn^nt  of  a  Ward  (_ilaayytUa 

Or.  id.,  Maeoias.   359  B.C. 
V.  Appeal  from  Arbitratitm  to  a  Dicastery  (t^u). 

Or.  xii..  For  Euphiletus.  (IncomplDte.)  Date  uncertain. 
The  speeches  of  Isaeus  suppjy  valuable  illustrations  to  the  early 
history  of  testamentary  law.  They  show  us  the  faculty  of  adoption, 
still,  indeed,  associated  with  the  religious  motive  in  which  it 
originated,  as  a  mode  of  securing  that  the  aacred  rites  of  the  family 
'     '  '  o  be  <liBcharg;ed  by  one  who  can  call  himself  the  eon 


n  order  to  bestow  property  on  a  person  to  whran  he  wish< 

bequeath  it.    The  Athenian  system,  a«  interpreted  by  laaeus,  is  thus 

intermediate,  at  least  in  apint,  between  the  purely  religious  stand- 

Eintof  the  Hindu  and  the  maturer  form  which  Roman  testamentary 
V  had  reached  before  the  time  of  Cicero.'  As  to  the  form  o(  the 
speeches,  it  is  remarkable  for  ita  variety.  There  are  three  which, 
taken  together,  may  be  considered  as  best  representii^  the  diversity 
and  raiuie  of  their  author's  power.  The  fifth,  with  its  simple  but 
lively  diction,  its  graceful  and  persuasive  narrative,  recalls  the 
qualities  of  Lysias.    The  eleventh,  with  its  sustained  and  impetuous 

f>wer,  has  no  slight  resemblance  to  the  manner  of  Demosthenes, 
he  eighth  m,  of  all,  the  most  characteristic,  alike  in  narrative  and 
in  argument.  Isaeus  is  here  seen  at  his  best.  No  reader  who  is 
interested  in  the  social  life  of  ancient  Greece  need  find  laaeus  dull. 
If  the  glimpses  of  Greek  society  which  he  gives  U»  are  seldom  bo 
gay  ana  picturesque  as  those  which  enliven  the  pages  of  Lysias,  they 
are  certainly  not  less  suggestive..  Here,  where  the  innermost  rela- 
tions and  central  interests  of  the  family  are  in  question,  we  touch 
the  springs  of  social  life;  we  are  not  merely  presented  with  scenic 
details  of  dress  and  furniture,  but  are  enabled  in  no  small  d^;ree  to 
conceive  the  feelings  of  the  actor&. 

The  best  manuscript  of  Isaeus  is  in  the  British  Museum^ — Crippu- 
aausAC  — BumeianuB954l3Chceutury).which  contains  also  Antiphon, 
Andocidesi  Lycureus  and  Dinarchus.  The  next  best  is  Bekker's 
Laurentianus  a  (Florence),  of  the  15th  century.  Besides  these,  he 
used  MarcianuB  L  (Venice),  saec.  14,  Vratislaviensis  Z  saec  14*  and 
two  very  inferior  MSS.  Ambrowanus  A.  9Q,  P  (which  he  dismissed 
after  Or.  i.),  and  Ambrosianus  D.  43,  Q  (which  contains  only  Or. 
i.,  ii.).  SchOmann,  in  his  edition  of  1831,  generally  followed  Bekker's 
text;  he  bad  no  fresh  apparatus  beyond  a  collation  of  a  Paris  MS. 
R  in  part  of  Or.  i.:  but  he  had  sifted  the  Aldioe  more  carefully. 
Baiter  and  Sauppe  (1850)  had  a  new  collation  of  A,  and  also  used  a 
ColUtioD  of  Burneianus  ^,  M,  given  by  Dobson  in  vtd.  iv.  of  his 
editkia  (1828)-  C.  Scheibe  (Teubner,  j86o)  made  it  hit  especial 
aim  to  comi^ete  the  work  of  his  predecessors  by  restoring  the  correct 
Attic  fonns  <rf  words;  thus  (e.(.)  be  gives  ^rrtl'^  for  b-tybu,  mimv  for 
MU^MT,  and  the  like, — following  the  consent  of  tlie,  MSS.,  however, 
in  such  forma  as  the  accusative  of  proper  names  in -qr  rather  than  -11, 
or  {e.i.)  the  future  ^arlfnuo*  rather  than  ^antSnox,  &c.,  and  on  such 
doubuul  points  a&^Ttfit  instead  of  ^inpa,  or  Bl>,^eUM  instead  of 
EtX«A>lw. 

Editions. — Editio  priMceps  (Aldus,  Venice,  1513);  in  Oralores 
AUit;i,  by  I.  Bekker  (1833-1838);  W.  S.  Dobson  (1838);  J.  G. 
Baiter  and  Hermann  Sauppe  (i85o);aeparatdy,byG.  F.  Schumann, 
with  commentary  (1S31;;  C.  Scheibe  (186a)  (Teubner .series,  new 
ed.  by  T.  Thalheim,  190^);  H.  Buerraann  (1883);  W.  Wyse  (1904). 
English  translation  by  Sir  WilUam  Jonest  ij??- 

Oa  Ineiu  generally  see  Wyse's  edition;  R.  C.  Jebb,  AUic  Orators; 
F.  Blass,  Die  atUsclu  Bera^mkeit  (snd  ed.,  1887-1893);  and  L. 
Moy,  Etudt  ntr  ks  ptaidvyers  d'Iste  (1876).  (R.  C.  J.) 

ISAIAH.  I.  Life  and  Period.— Isaiah  is  the  name  of  the 
greatest,  and  both  in  life  and  in  death  the  most  Influential  of  the 
Old  Testament  prophets.  We  do  not  forget  Jeremiah,  but 
Jeremiah's  literary  and  religious  influence  is  second&ry  compared 
with  that  of  IsaiiJi.  Unfortunately  we  are  reduced  to  inference 
and  conjecture  with  regard  both  to  his  life  and  to  the  extent  of 
his  literary  activity.  In  the  heading  (i.  i)  of  what  we  may  call 
the  occasional  propbecies  of  Isaiah  {ije.  those  which  were  adled 
forth  by  passing  events),  the  author  is  called  "  the  son  of  Amoz  " 
and  Rabbinical  legend  Identifies  this  Amoz  with  a  brother  of 
Amaziah,  king  of  Judah;  but  this  is  evidently  Iwsed  on  a  mere 
etymological  fancy.  We  know  from  his  works  that,  (unhke 
Jeremiah)  he  was  married  (viii.  3),  and  that  he  had  at  least  two 

'  Cf.  Maine's  AncieTit  Law.  ch.  vi.,  and  the  Taiore  Law  Lectures 
(1870)  by  Herbert  Cowell,  lect.  ix.,  "  On  the  Rite  of  Adoption," 
pp.  3o8f; 

»  The  date  of  L  and  Z  is  given  as  the  end  of  the  isth  century  in 
the  introduction  to  Wyse's  edition. 


sons,  whose  names  he  regarded  as,  together  with  his  om, 
symbolic  by  divine  appointment  of  certain  decisive  events  ot 
religious  truths — Isaiah  (Vesha'-yahfl),  meaiung  "  Salvation — 
'^ahweh  ";  Shear- Y^hilb,  "  a  leomant  shall  return  ";  and 
Maher-shalai-hash-baz,  "swift  (swiftly  cometh)  spoil,  speedy 
(speedily  cometh)  prey  "  (vii.'  3,  viii.  3,  4i  18).  He  lived  at 
Jerusalem,  perhaps  in  the  "  middle  "  or  "  lower  dty  "  (3  Kings 
zx.  4),  exercised  at  one  time  great  influence  at  court  (^ap. 
xzxvii.),  and  could  venture  to  address  a  king  unbidden  (vii.  4), 
and  utter  the  most  unpleasant  truths,  unassailed,  in  the  plainest 
fashion.  Presumably  therefore  his  social  rank  was  iu  above 
that  of  Amos  and  Micoh;  certainly  the  high  degree  of  rhetorical 
skill  displayed  in  his  discourses  implies  a  long  course  of  literary 
discipline,  not  improbably  in  the  school  of  some  older  prophet 
(Amos  vii.  14  suggests  that  "schools"  or  companies  "  of  the 
prophets"  existed  in  the  southern  kingdom).  We  know  but 
little  of  Isaiah's  predecessors  and  models  in  the  prophetic  art  (it 
were  fanaticism  to  exclude  the  elemenl  of  t'""'a"  preparation); 
but  certainly  even  the  acknowledged  prophecies  of  Isaiah  (and 
much  more  the  disputed  ones)  could  no  more  have  come  into 
existence  suddenly  and  without  warning  than  the  masterpieces 
of  Shakespeare.  In  the  more  recent  commentaries  (e.g.  Cheyne's 
Prophecies  of  Isaiah,  ii-  3i3)  lists  are  genera^y  given  of  the  points 
of  contact  both  in  phraseology  and  in  ideas  between  Isaitji  and 
the  prophets  nearly  contemporary  with  hint.  For  Isaiah  cautot 
be  studied  by  himself. 

The  same  heading  already  referred  to  gives  us  our  only 
traditional  information  as  to  the  period  during  which  Isaiah 
prophesied;  it  refers  to  Uzziab,  Jotham,  Ahaz  and  Hesekiah 
as  the  contemporary  kings.  It  is,  however,  to  say  the  least, 
doubtful  whether  any  of  the  extant  prophecies  are  as  early  as  the 
reign  ot  Uzziah.  Exegesis,  the. only  safe  basis  of  criticism  for 
the  prophetic  literature,  is  unfavourable  to  the  view  that  even 
chap.  1.  belongs  to  the  reign  of  this  king,  and  we  must  therefore 
regard  it  as  most  probable  that  the  heading  in  i.  r  b  (like  those 
of  the  Psalms)  the  work  of  otie  or  more  of  the  Sdphetlm  (or 
Students  and  editors  of  Scripture)  iu  post-exilic  times,  a[q)areody 
the  same  writer  (or  company  of  -writers)  who  prefixed  the  headings 
of  Hosea  and  Micah,  and  perhaps  of  some  of  the  other  bot^. 
Chronological  study  had  already  begun  11^  his  time.  But  he 
would  be  a  bold  man  who  would  profess  to  give  trustworthy  dates 
either  for  the  kings  of  Israel  or  for  the  prophetic  writers.  (Sec 
Bible,  (M  Testament,  Chronology;  the  artide  "  Chronology  " 
in  the  Encyclopaedia  BOlica;  and  cf.  H.  P.  Smith;  Old  Testa- 
ment History,  £din.,  1903,  p.  aoa,  note  a.) 

II,  Chronological  ArroHgement,  hotc  far  possible. — ^Let  us  now 
briefly  sketch  the  prepress  of  Isaiah's  prophesying  on  the  basis 
of  philological  exegesis,  and  a  comparison  of  the  sound  results  of 
the  study  of  the  inscriptions.  If  our  results  are  imperfect  aiul 
liable  to  correction,  that  is  only  to  be  expected  in  the  i»eseiit 
position  of  the  historical  study  of  the  Bible.  Chap,  vi.,  which 
describes  a  vision  of  Isaiah  "  in  the  death-year  of  King  U£2dah  " 
(740  or  734  B.C.?)  may  possibly  have  arisen  out  of  notes  put  down 
in  the  reign  of  Jotbom;  but  for  several  reasons  it  is  not  an 
acceptable  view  that,  in  its  present  form,  this  striking  dtajMer 
is  earher  than  the  reign  of  Ahaz.  It  seems,  in  short,  to  have 
originally  formed  the  preface  to  the  small  group  of  prophecies 
which  now  follows  it,  viz.  vii.,i.~ii.  7.  The  portions  which  may 
represent  discourses  of  Jotham's  reign  are  f^hap.  ii.  and  chap.  ix.  8 
-X.  4 — stem  denunciations  which  remind  us  somewhat  of  Amos. 
But  the  allusions  in  the  greater  part  of  chaps,  il.-v.  correspond 
to  no  period  so  closely  as  the  reign  of  Ahaz,  and  the  same  remark 
applies  still  more  self-evidently  to  vii,  i-ii.  7.*  Ch^.  xvii.  i-ii 
ought  undoubtedly  to  be  read  in  immediate  connexion  with  chap. 
vii,;  it  presupposes  the  alliance  of  Syria  and  oortbem  Israel, 
whose  destniclitm  it  predicts,  though  opening  a  dour  of  hope 
for  a  remnant  of  Israel.  The  fatal  siege  of  Samaria  (734-7»»  B-^) 
seems  to  have  given  occasion  to  chap,  xxviii.;  but  the  foUowisg 

'  On  the  question  of  the  Isaianic  origin  of  the  prophecy,  ix.  J-6, 
and  the  companion  passage,  xi.  i-8,seeCheyne  Itttroa.  to  ih*  Book  of 
isatoi,  18^, pp. 44,  45 and  62-66,  Cf., however, J.  Skinner"  Isaiah 
i.-xxxix."  in  Cambridge  Bible. ' 
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IHOidiedes  (ch^x.  sznj-xzxiil.)  piuBt  in  the  mun  to  Sennacherib's 
invsslpn,  701  BX.,  which  evidently  stimd  Isaiah's  deepest 
feelings  and  was  the  occasion  of  some  of  his  greatest  piophedeB. 
It  is,  however,  the  vengeance  taken  by  Sorgon  upon  Ashdod  (711) 
which  seems  to  be  preserved  in  chap.  zz.,and  the  striking  little 
fwopfaecy  in  zxL  i-io,  sometimes  refened  of  late  to  a  supposed 
invasion  of  Judah  by  Sargon,  rathec  belongs  to  some  one  of  the 
many  prophetic  personages  who  wrote,  but  did  not  speak  like 
the  greater  prophets,  during  and  after  the  Exile.  It  is  also  an 
(quBJon  largely  held  that  the  prophetic  epilogue  in  zvi.  13,  14, 
was  attached  by  Isaiah  to  an  orade  on  archaic  style  by  another 
prophet  (Isaiah's  hand  has,  however,  been  traced  by  some  in 
xvL  4b,  5).  In  fact  no  progress  c&n  be  expected  in  the  accurate 
study  of  the  pitqihets  until  the  editorial  activity  both  of  the  great 
prophets  themselves  and  of  their  more  refiective  and  studious 
successors  is  fuUy  recognized. 

Thus  there  were  two  great  political  events  (the  Syio-IsraeUtish 
invasion  under  Abas,- and  the  great  Assyrian  invasion  of  Sen- 
nadmib)  which  called  forth  the  spiritual  and  oratorical  faculties 
of  our  prophet,  and  quickened  his  faculty  of  insight  into  the 
future.  The  Sennacherib  prophecies  must  be  taken  in  connexion 
with  the  historical  appmdix,  cliaps.  zxxvi.-xzxix.  The  beauty 
and  incisiveneBS  of  the  poetic  prophecy  in  xxxvii.  31-32  have, 
by  some  critics,  been  regarded  as  evidence  for  its  authenticity. 
Tius,  however,  is,  on  critical  grounds,  most  questionable. 

A  special  reference  seems  needed  at  this  point  to  the  orade 
onEgypt,  chap.  xix.  The  compaistive  fecblenessof  the  style  has 
led  to  the  conjeotute  tfaat,  even  U  the  basis  of  the  prophecy  be 
laaianio,  yet  in  its  present  form  it  must  have  undergone  the 
mampidation  of  a  scribe.  More  probably,  however,  it  belongs  to 
the  eady  Persian  period.  It  should  be  added  that  the  Isaiardc 
origin  of  the  appnidix  in  xix.  iS-34  is,  if  possible,  even  more 
doubtful,  because  of  the  precise,  drciimstantial  details  <rf  :the 
prophecy  which  are  not  like  Isaiah's  woiiu  It  is  plausible  to 
regard  p.  18  as&  fictitious  jKopbecy  in  the  interests  ai  Onias,  the 
founder  at  the  rival  Egyptian  ten4>le  to  Yahweh  at  Leontopolis 
in  the  name  of  Heliopohs  (Josephus,  Atit.  zii.  9,  7). 
.  III.  DistntegratiiM  ThMries.-^We  must  now  enter  more  ful^ 
into  the  questioD  whether  the  whole  of  the  so-called  Book  of 
Issiah  was  really  written  by  that  prophet.  The  questicm  relates, 
at  any  rate,  to  xiii.-xiv;  23,  ixL  i-io,  xxiv.-zxvii.,  xxiiv.,  xxxv. 
and  xl.4xvL  The  father  of  the  controveisy  may  be  said  to  be  the 
Jewish  rabbi,  Abai  Ezra,  who  died  aj>.  1J67.  We  need  not, 
however,  qiend  much  time.oti  the  well-wocn.  but  inconclusive 
arguments  of  the  older  critics.  The  existence  of  a  trndiUon  in 
the  last  three  centuries  before  Christ  as  to  the  authorship  of 
any  book  is  (to  those  acquainted  with  the  habits  of  thought  of 
that  age)  of  but  little  critical  moment;  the  SSpkerim,  Ue. 
students  of  Scripture,  in  those  times  were  sampty  anxious  for  the 
authority  i;>f  the  Scriptures,  not  for  the  ascertainment  of  their 
precise  histaricBl  origin.  It  was  of  the  utmost  importance  to 
declare  that  (espedally)  Isaiah  xl.-Ixvi.  was  a  prophetic  work 
of  the  highest  order;  this  was  reason  sufficient  (apml  from  any 
presumed  phraseological  affinities  in  xl.-lxvi.)  for  ascribing  them 
to  the  royal  prophet  Isaiah.  When  the  view  had  once  pbtained 
cnrruicy,'it  would  naturally  become  a  tradition.  The  question  *A 
the  Isaianic  or  non-Isaianic  ori^n  of  the  disputed  prophecies 
(especially  xl.-lxvi.)  must  be  decided  on  grounds  of  exegesis 
alone.  It  matters  littie,  therefore,  when  the  older  critics  appeal 
to  Ezra  i.  2  (interpreted  by  Josephus,  Ani.  la.  i,  i-a),  to  the 
Septuagint  version  of  the  book  (produced  between  960  and  130 
B.C.),  in  which  the  disputed  prophecies  are  already  found,  and 
to  the  Greek  translation  of  the  Wisdom  of  Jesus,  the  son  of  Sirach, 
which  distinctly  refers  to  Isaiah  as  the  comforter  of  those  that 
mourned  in  Zion  (Eccles.  xlviii.  34,  25). 

The  fault  of  the  controvernalists  on  both  sides  has  been  that 
each  party  has  only  seen  "  one  side  of  the  sWeld."  It  will  be 
admitted  by  philological  students  that  the  exegetical  data 
suppliM  by  (at  any  rate)  Isa.  tl.-bcvi.  arc  conflkting,  and  there- 
fore susceptible  of  no  ^mf^t  solution.  This  remark  e^plies, 
it  is  true,  chiefly  to  the  portion  which  begins  at  Ki.  13.  The 
earlier  part  of  Isa.  xl.-lxvi^  admits  <rf  a  perfectly  consistent 


interpretation  from  first  to  last.  There  is  nothing  in  it  to  indicate 
that  the  author's  standing-point  is  earlier  than  the  Babylonian 
captivity.  His  object  is  (as  most  scholars,  probably,  believe)  to 
warn,  stimulate  or  console  the  captive  Jews,  some  full  believers, 
some  semi-believers,  some  unbelievers  or  idolaters.  The  develop- 
ment of  the  prophet's  message  b  full  of  contrasts  and  surprises: 
the  vanity  of  the  idol-gods  and  the  omnipotence  of  Israel's 
helper,  the  sinfulness  and  infirmity  of  Israel  and  her  high  spiritual 
destiny,  and  the  selection  (so  ofiensire  to  patriotic  Jews,  xlv. 
9,  10)  of  the  heathen  Cyrus  as  the  instrument  of  Yafaweh's 
purposes,  as  in  fact  his  Messiah  01  Anointed  One  (xlv.  i),  are 
brought  successively  before  us.  Hence  the  semi-dramatic  char- 
acter of  the  style.  Already  in  the  opening  passage  mysterious 
voices  are  heard  crying,  "  Comfort  ye,  comfort  ye  my  people  "; 
the  plural  indicates  that  there  were  other  prophets  among  the 
exiles  besides  the  author  of  Isa.  xl.-xlviii.  Then  the  Jews  and 
the  Anatic  nations  in  general  are  introduced  trembling  at  the 
imminent  downfall  of  the  BabylMiian  empire.  The  former  are 
reasoned  with  and  exhorted  to  believe;  the  latter  are  contemptu- 
oudy  silenced  by  an  exhibition  of  the  futility  of  their  religion. 
Then  another  mysterious  form  ai^>earB  on  the  scene,  bearing  the 
honourable  titie  of  "  Servant  of  Vahw^,"  through  whom  God's 
gracious  purposes  for  Israel  and  the  world  are  to  be  realized. 
The  cycle  of  poetic  passages  on  the  character  and  work  of  this 
"  Servant,"  or  commissioned  agent  of  the  Most  High,  may  hava 
formed  originally  a  separate  ccdlation  which  was  scMuewhat  tat«r 
inserted  in  the  Prophecy  of  Restoration  {i.e.  chops,  xl.-xlviii.,  and 
its  appendix  chaps,  xlix.-lv.). 

The  new  section  which  bc^ns  at  chap.  xlix.  is  written  in  much 
the  same  delightfully  flowing  style.  We  are  still  among  tin 
exiles  at  the  close  of  the  captivity,  or,  as  others  think,  amidst  a 
poor  community  in  Jerusalem,  whose  members  have  now  been 
dispersed  among  the  Gentiles.  The  latter  view  is  not  so  strange 
as  it  may  at  first  appear,  for  the  new  bocA  has  this  pecdiarity, 
that  Babylon  and  Cyrus  are  not  mentioned  in  it  at  aH.  [True, 
there  was  not  so  much  said  about  Babylon  as  we  shonld  have 
expected  even  in  the  first  book;  the  paucity  of  references  to 
the  local  characteristics  of  Babylonia  is  in  fact  one  of  the  native 
arguments  urged  by  older  scholars  in  favour  (A  the  Isaianic 
origin  of  the  prophecy.]  Israel  himself,  with  all  his  fncoisistent 
qualities,  becomes  the  absorbing  subject  of  the  prophet's  medita- 
tions. The  section  opens  with  a.  solHoqUy  of  the  "  Servant  of 
Yahweh,"  wl^ch  leads  on  to  a  ^orioas  comforting  discourse, 
"  Can  a  woman  foi^et  her  sucking  diild,"  &c.  (xlix.  r,  comp, 
II.  13,  13).  Then  his  tone  rises,  Jerusalem  can  and  must  be 
redeemed;  he  even  seems  to  see  the  great  divine  act  in  piooees 
of  accomplishment.  Is  it  possible,  one  cannot  help  a^ng,  that 
the  abrupt  description  of  the  strange  fortunes  of  the  "  Servant  " 
— by  this  lime  entirely  peF9onaliE(d— was  written  to  foUow 
chap.  lii.  1-12? 

The  whde  difficulty  seems  to  arise  from  the  Iratg  prevalent 
assumption  that  chaps,  d.-lxvi.  form  a  whole  in  thenwdvcs. 
Natural  as  the  fiedfng  against  di^tegretion  may  be,  the  diffi- 
culties in  the  way  of  admitting  the  unity  of  chaps.  xl.4xvi. 
are  insurmountable.  Even  if,  by  a  bold  assumption,  we  grant 
the  unity  of  authorship,  it  is  plain  upon  the  face  of  it  that 
the  chapters  in  question  cannot  have  been  composed  at  the 
same  time  or  under  the  same  circumstances;  literary  and 
artistic  unity  is  wholly  wanting.  But  once  admit  (as  it  is  only 
reasonable  to  do)  the  extension  of  Jewish  editorial  activity  to 
the  prophetic  books  and  all  becomes  clear.  The  record  before 
us  gives  no  information  as  to  its  origin.  It  is  without  a  heading, 
^d  by  its  abrupt  transitions,  and  honestly  preserved  variationa 
of  style,  invites  us  to  such  a  theory  as  we  are  now  indicating. 
It  is  only  the  Inveterate  habit  of  re»ding  Isa.  riix.-txvi.  as  a  part 
of  a  work  relating  to  the  close  of  the  Exile  that  prevents  us  from 
seeing  how  inconsistent  are  the  tone  and  details  with  this  pie> 
supposition. 

The  present  article  in  its  original  form  introduced  here  a  survey 
of  the  portions  of  Isa.  xL-lxvi.  which  were  plainly  of  Paleatiiiian 
origin.  It  is  needless  to  reproduce  this  here,  because  the  Intonnation 
is  now  readily  accessible  elsewhere;  in  1881  there  was  an  originality 
in  this  survey,  which  gave  promise  ol  a  still  more  radical  ti 


Digitized  by 


Google 


864 


ISAIAH,  iASCENfSION  OF 


1891;  iittrod.  to  Book  of  Isaiah  {1895),  which  also  point  forward, 
like  Stade's  GeickichU  in  Germany,  to  a  bolder  criticism  of  Isaiah. 

IV,  Nini^Isai<iitic  Eiementi  mChaps.i.-^xxxix. — We  have  said 
nocMBg  hitherto,  except  by  way  of  aliusioa,  of  the  disputed 
prophecies  scattered  up  and  down  the  tai  half  of  the  book  of 
Isaiah.  There  is  only  QBc  of  these  prophecies  whidi  may,  with 
any  degree  of  apparent  (fusibility,  be  referred  to  the  age  of 
Isaiah,  and  thai  is  chaps,  sxiv.-sxvii.  The  gcounds.are  (i)  that 
according  to  xivl  .6  the  author. dwells  on.  Mount  Zion;  (a)  that 
Moab  ia  referred  to  a&  ao  enemy  (xxv.  10);  and  (3)  that  at  the 
close  of  the  prof^ecy,  Assyria  Bjsd  ICgypt  areappareotly  mentioned 
as  the  princi[»l  foes  of.  Israel  (xxvii.  12,  13).  A  careful  and 
thorough^  exegesis,  wilZ  show,  the  bollowness  of  this  justification. 
The  tonq  and  spirit  of  the  prophecy  as  a  wihole  point  to  the  same 
late  apocalyptic  peiiod  to  which  chap,  xzxiv.  and  the  book  of 
Joel;  and  also  the  last  chapter  (especially)  (A  the  bgok  of 
Zechariah,  may  unhesitatingly  be  lefenredt 

A  irofd  or.  two  may  perhaps  be'Otpected  on  1st.  xiii.,  xiv,  and 
xxiiv.,  zjxv.  These  two  oradea  a«ree  in  the  elaboratenefB 
of  tb»ir  4eecnptian  of  the  feftrfut  fate  of  the  enemies  <>i  Yahweh 
(Babylon  and  £dom  are  merely  representatives  of  >a  class),  and 
also  in  their  view  of. the. deliverance  and  restoration  of  Israel 
as  an  ^>och  fOn  the  'whode  humaa  race.  There,  ia  also  an  unre- 
Ueved  sternness,  whidh  puns  us  by  ita  contrast  withIfa..xI-Uvi. 
(except  those  passages  of  this  portion  which  aic  probably  not 
homogeneous  with  the  bulk  of  the  prophecy).  They  .have  also 
affinities  withjei.  \.  li.,  a  prophecy  j(as  moat  now  agree)  of  post- 
e.Kilic  odgin.         .   ,      '. 

There  is  only  one  pasaane  which  seems  in  some  degree  to  make 
Up  for  the  aesthetic'  drawltacks  of  the  .greater  part  of  these  late 
compositions.  It  is  the  ode  on  the  laU  o£  tlte  lung  of  Babylon 
in  chap.  xiv.  4-21,  wliidt  is  as  brilliant  wilii  the  ^w  of  lyric 
enthusiasm. as  the  stem  prophecy  which  precedes  it. iS,  from  the 
samepointof  view,  dull  and  uninspiring.  It  is  in  fact  worthy  to 
be  put  by  the  side  of  tJ^e  flBcsC- passages  <d  chape.  xl.-lxvLr-of 
those  passages  whidt  irtedatilHy  liaa  in  the  memory  when  we 
think  of  "  Isaiah.".. 

V.  Prophetic  Contrtnis  in  IstioA.— From,  a  religiotfi  point  of 
view  there  is, a  Fide  diSe(eace,.,noi  only  between. the  a«d:now^- 
ledged  and  the  disputed  [HiophecieG  of  the  hook,  of  Iaai«^;  but  also 
between  those  od  the  k<tef  which  occur ,  in  chAps.  j.-x«i?.', 
on  the  one  iutnd.asd  the  grevbeE  and  nwre  staking  part  of  chaps: 
sl^lxvi.  on  the  other.  We  may  say,  upon  the  whole,  with  Duhm, 
tliat  Isaiah  represents  a  ^jrqttMsisi  of  Amos  and  Hoses,,  though  not 
without  imiio^aAt  additions  of  hi&own.  And  it  w<  cannot  without 
ibacb  hesitation  admit  that  baiah  fm  really,  the  &rst  preacher  of 
a  peiaoBal  Messiah  wbese  record  has  come  doiwn  to  us,' yet  liis 
etUtors  certainly  had  good  reason  for  thinking  him  capable.of  such 
a  4ofty  height  of  prophecy.  It  is  not  beca'use,  Isaiah,  tould  not 
haveeoncejvadof  a  persosal  Messiah,  but  because  the  >Me96)ah>- 
passagcfc  aro  not-  piaitily  Isaiah's  either  in  ^tyle  or:  ia  tiiough^. 
If  Isalah  hadhad'thobe  bright  yisiOns,  they  would  have  afiected 
himi'more.  .1  . 

Perhaps  the  most  chuacLeiistiti  religious  peculiarities  of  the 
various  disputed  piophecies  are— (1)  the  emphadis- laid  on  the 
uniqueness,  eternity,  -creatorship  and  predictive  power  of 
Yahweh  (xL  18,  35,  xli.  4,  iliv.  6fXlviii.  11,  xiv.  5,  6,  s8,  22,  xlvi. 
Q,  xlii.  5,  jitv.  i&,  ili.  36,  gdiii.  g,  xliv^  7,  ilv.  21,  xtvui.  14); 
(1)  the  conception  of  the  "  S«vaat  of  Yahweh  ";  (3)  tbe.iropical 
descriptions  of  idolatry  (Isaiafain  the  ackaowledged  prophedes 
only  refers  inddeotaUy  to  idolatry)  xl.  19,  20,  xli.  7,  »Bv.  9-17, 
xlvi.  6;  (4)  the  personality  of  the  Spirit  of  Yahweh  (mentioned 
no  less  than  seven  time^  :lee  esptedally  xL  3,  xlvili..  I6,'luii-  10, 
14);  (s)  the  influence  of  the  angelic  powers  (xriv.  ai);  (6) 
the  reauirection  of  the  body  (xxvi.  ig)j  (7)  the  evelssting 
punishment  of  the  wicked  (kvi.  24);  (8)  vicarious  atonement 
(chap.  liii.). 

We  cannot  here  do  more  than  chronicle  the  attempts  of  a 
Jewish  scholar,  the  late  Dr  Eohut,  in  the  Z.DM.G.  for  1876  to 
prove  a  Zoroaatrian  influence  on  chaps,  xl.-licvi.    The  idea  is 


not  in  itself  inadmissible,  at  least  foi  post-exilic  pwtions,  for 
ZoToastriad  ideas  were  in  the  mtellectu^  atmosphore  of  Jewish 
writers  in  the  Persian-age. 

There  is  an  equally  striking  differeotx  among  the  di^>uted 
prophecies  themselves,  and  one  of  no  small  moment  as  a  sub- 
sidiary indication'  of  their  origin.  We  have  already  spoiden  Ol 
the  difference  of  tone  between  parts  of  the  latter  half  of  iJie  book; 
and,  when  we  coiiq)are  the  disputed  prophedee  of  the  former  half 
with  the  Prtphecy  of  Israel's  Restoration,  how  inferior  (wilh  all 
reverence  be  it  said)  do  they  Eippeorl  Truly  "in- many. parts 
and  many  manners  did  God  speak  "  in  this- composite  book  of 
laaiahl  To  the.  Prophecy  of  Restofation  we  may- fitly  apply 
the  words,  tod  gradoua  and  too  subtly  chosen  t«  be  tiansla^ed, 
of  Renan,  "  ce  second  Isaie,  dont  I'ftme  lumineuprsembte  comme 
impregn6e,  six  cent  ans  d'avance,  de  toutee  lesrosfles,  de  tous 
les  parfums  de  I'avenir  "  {L' AnUcfirist,  p.  464);  tboii^, -indeed, 
the  common  verdict  of  Sympathetic  readers  somri;  t^i  the 
sentence  in  a  single  jArise— "  the  Evangelical  Pr<q>lieL"  The 
freedom  asd  tins  irtexfaaustibleness  of  the  uadessfved  grace  of 
God  is  a  subject  to  wfaidi  this  gifted  soil  conttaqtly;  returns 
with  "  amoDotony  which  is  never  monotonouB."  '  The  defect  of 
the  disputed  prophecies  in  the  former  part  of  thebodk  (adefect, 
as  long  as  we  regard  them  iniselatioa,  and  not  aBsupplEnented 
by  those  which  come  after)  is  that  they  emphasize  too  much  for 
the  Christian  smtiment  the  stem,;  destruotivie  atde-of  the  series 
of  divine  interpositions  in  theilatter  days.      -  '   >  > '-  . 

VI.  The  Cyrus  Inscriptions, — Perhaps  one  of  the  moat  im- 
portant cont^utions  to  the  study  of  II.  iiBiBh  has  hecc  the 
discQivcry  of  two  cunetform  -texts  eelative  to  tiie  fail  ol  Sahylon 
and  the  religious  policy  ol  Cyrusj  The  resoltB  are  hoc  ifatoan^e 
to  a  mtehanical  view  of  profdiecy  as 'involving  abselirtle  aiacnraiiy 
of  statement.  Cyns  appears  in  the  unassoilablj'  authestic 
cylinder  inscription  "  as.  a  cmnplete:  'religiouB  . isdiSccentist, 
willing  to  go  thwugh  any  amoabt-of  ceremonies  tO'sopthe  the 
prejudices  of  a  susceptible  populadtHt."  Hepresarves  a,  straqgc 
aaidfsignifidarit  fflleuoe'with  iqgaid  to  Ahura-tnazda,-theisi^eme 
God  of  Zoroastriaiiiam,  and  in  fact  can  hardly  have  been  a 
Zoraastrian  believer  at  all.  AOn  the  Jiistoiital  .aiid.'teli^bus 
bealingft  of  these  two  inscriptions  the  reatiCT  may  be  pefatred  to 
the  artide  '■  Cyrus  "  in  the  Encydopaidia  BMifA  and  the-esaay 
on- "  II.  Isaiah  and  the  Inscriptions  "^  in  Cfaeyne's  Pr^piueies  vf 
lAaiak,  v<A,  ii.  It  may,  with  all  reverence,. be  added  that  our 
estitnate  of  propheiy  nmst  be  brodghtintt  harmony  i-tnth' facts, 
not  facts  with  olirpreotnccivvd  theory- of  inspctatioHf  .- 
.  AurHOBiTifis.— rbowth, ; /wtoA:  a' Hew  irinslafieny  .vith  a  firt- 
lifninary  dissertation  and  noUs.  (1778):  Geaenius.  Der  propk.  Jes. 
[iS2})-  Hitos,  Der  Propk.  Jes.  (1833);  DcUtzsch' Der  Pr.  Jet.  (4th 
ed.,  i98b);  Dlllmann-K3ttet,  /laiaA  (J898):  Dofim'  (I802t  aM  ed-. 
1902);  Marti  (1900);  Chayne,  The  PrephttUs  Of'IsMoh  '(a  ^^)Ib-. 
i83o-i88i):  lutrod.  U  Bofk  (^Isaiak  {titi&U  ".The- Book  of  the 
Prophet  IsaJah,"  in  Paul  Waupfs  Potychropit  Bihle  (iSsS);  S,  R. 
Driver,  Isaiah,  his  life  and  times  (1888);  J.  Skinner,  "The  Book  of 
Isaiah,"  in  Cambridge  Bible  (1  ht^Is.,  1896;  r«98)i  G.'A.-Sniith,  ia 
BxposHof-s  BibU  (2  volii.,  18S8,  1890);  GoMlxmtn  (Ruin.  Cath.) 
(1905);  G.  H.  Box  .(1906);  Article  on  luiah  in,  Enm.  Bik.  by 
Cheyne;  in  Hastings'  Du^.  of  Ike  BibU  by  Prof.  G.  A.  Smith.  R-  H. 
Kenneft's  Schweich  Lecture  (i'909).  The  Composiitm  of  the  Book  Sf 
Isaiah  in  theijLigktOf  Archaeology  attd History,  ariintett^Viagitteta^ 
at  a  syrrthesiB  of  results,  is  a.  brightly  written  but  scholarly  iketch 
of  the  growth  of  the  book  of  Isaiah,  which  went!  on  till  th^great  succees 
of  the  Jews  under  Judas  ^laccabaeuB.  ,  The  outbursts  of  triumph 
(e.g.  Isa.  ix.  2-7)  are  assigned  to  this  period.  The  mosf  original 
statement  is  perhaps  the  i-iew  that  the  words  6f  Isaiah  Were  pre- 
served orally  lly  Ms  disciples,  aind  4 id  not  see  the  l^ht  (iii  a -revised 
form}  till  a  constderaMe. time. after  the  cryatnUization  of  the  refcniDS 
of.Josiah  into  laws.  (T.  K.  C.) 

ISAIAH,  ASCSNisiOH  OP.  an  apooyphal  book  of  the  Old 
Testament.  The  Ascetmon  oj  Isaigk  \&  a  composite  work  of 
very  great  interest.  In  its  present  form  it  is  pnjjabiy  not  older 
than  the  latter  half  of  the  and  century  of  our  era.  Its  various 
constituents,  however,  and  of  these  there  were  three — the 
Aforlyrdom  of  Isaiah,  the  TesfametU  of  Hssekiah  and  the  Vision 
of  Isaiah — circulated  independently  as  early  as  the  ist  century. 
The  first  of  these  was  of  Jewish  origin>  and  is  of  less  interest  than 
the  other  two,  which  were  the  work  of  Christian  writers.  The 
Vision  of  Isaiah  is  important  for  the  knowledge  it  affords  us  of 
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ist-century  beliefs  in  certain  circles  as  to  the  doctrines  of  the 
Trinity,  the  Incarnation,  the  Resurrection,  the  Seven  Heavens, 
&c.  The  long  lost  Testament  ofHexekiak,  which  is,  in  the  opinion 
of  R-H.  Charles,  to  be  identified  with  iii.  ijb-iv.  18,  of  our  present 
work,  is  unquestionably  of  great  value  owing  to  the  insight  it 
gives  us  into  the  history  of  the  Christian  Church  at  the  close  of 
the  ist  century.  Its  descriptions  of  the  worldliness  and  lawless- 
ness which  prevailed  among  the  elders  and  pastors,  i.e.  the  bishops 
and  priests,  of  the  wide-spread  covetousness  and  vainglory  as 
well  as  the  growing  heresies  among  Chrbtians  generally,  agree 
with  similar  accounts  in  a  Peter,  3  Timothy  and  Clement  of 
Rome. 

Varioiis  Titles. — Origen  in  hia  commentary  on  Matt.  Jtiii.  57 
{Lomtaatitciim.  ^,  ^)  caWait  Apoerypk of  Isaiak — 'Arinpu^r  'Haaicu, 
Erupbaniua  (Haer.  si.  3)  terma  it  the  Aseensiim  of  Isaiah — rd 
dra^arui*  'Eaaiav,  and  similarly  Jeronte — Ascensio  Isiwie.  It  was 
also  known  as  the  Vision  of  Isaiah  and  finally  as  the  Testameni  of 
Hetekiah  (see  Charles,  The  Ascension  of  Isai-ik.  pp.  xii.-xv.). 

The  Greek  Original  and  the  Versions. — The  book  was  written  in 
Greek,  though  not  improbably  the  middle  portion,  the  Testament  of 
Hesekiah,  was  originally  compoBcd  ia  Semitic.  The  Greek  id  its 
original  form,  which  we  may  denote  by  G,  is  lost.  It  has,  however, 
been  in  part  preserved  to  us  in  two  of  its  recensions,  G'  and  C. 
From  G*  the  Ethiopic  Veraon  and  the  first  Latin  Version  (consisting 
of  ii  14-iii.  13,  vii,  i-i^)  were  translated,  and  of  this  recension  the 
actual  Greek  has  survived  in  a  multitude  of  phrases  in  the  Greet 
Letend.  G*  denotes  the  Greek  text  from  which  the  Slavonic  and  the 
second  Latin  Version  (consisting  of  vi.-xi.)  were  translated.  Of  this 
recendon  ii.  4-iv.  2  have  been  discovered  by  Grenfell  and  Hunt.' 
For  complete  details  see  Charles,  op.  dt.  pp.  xviii.-xnuii. ;  also 
Flemming  in  Hennecke's  NTUche  Apok. 

Latin  Version.— -TVie  first  Latin  Version  (L')  is  fragmentary 
(  =  ii  i4-iii-  I3i  vii.  1-19].  It  was  discovered  and  edited  b^  Mai  in 
1838  {Script,  vet.  nova  eoUectio  III.  ii.  23S),  and  reprinted  by 
Dillmann  in  his  edition  of  1S77,  and  subsequently  in  a  more  correct 
form  by  Cliarlea  in  his  edition  of  1900.  The  second  version  (L*), 
which  conssts  of  vi.-xi.,  was  first  printed  at  Venice  in  1522,  by 
Gieseler  in  183a,  Dillmann  in  1877  and  Charles  in  1900. 

Ethiopic  yeriion.~That  are  three  MSS.  This  version  is  on  the 
whole  a  faitnfut  reproduction  (rf  G^.  These  were  used  by  Dillmann 
and  subsequently  by  Charles  in  their  editions. 

Di^eretU  Elements  in  Ike  Book. — The  componteoeM  of  this  work 
is  universally  recognized. .  Dillmann's  analysis  is  as  follows.  (L) 
ifartyrifemt^/iatal,  of  Jewish  origin;  H,  i-ui.  I2,v.2-I4,  (ii.)  The 
Vision  of  Isaiak,  of  Christian  origin,  vi.  i-xi.  1,  93-40.  ^ti.)  The 
above  two  constituents  were  put  together  by  a  Christian  writer,  who 
prefixed  i.  I.  2,  4b-i3  and  appended  n.  43,  4^.  (iv.)  Finally  a  later 
Christian  editor  mcorporated  the  two  sections  lii.  13^.  J  and  xi.  3-33, 
and  added  i.  3,  4a.  v.  is,  16.  xi.  41. 

This  analysis  has  on  the  whole  been  accepted  by  Kamack,  SchHrer, 
Deane  and  Beer.  Theoe  scholars  have  been  influenced  by  Gebhardt'a 
statement  that  in  the  Greek  Legend  there  is  not  a  trace  of  iii.  13-v.  I, 
xi.  3-22,  and  that  accordinely  these  sections  were  absent  from  the 
text  when  the  Greek  Letend  was  composed.  But  this  statement  ia 
wrong,  for  at  least  five  i^raaes  or  clauses  in  the  Greek  Legend  are 
derived  from  the  sections  in  (question.     Hence  R.  H.  Charles  has 


three  ordinal  documents  at  its  base,  (i.)  The  Martyrdom  of  Isaiak  ~ 
i.  I,  3a,  6b-I3a,  ii.  1-8,  lo-iii.  12,  v.  ib-14.  This  is  but  an  im- 
perfect survival  of  the  original  work.  Part  of  the  original  work 
omitted  by  the  final  editor  of  our  book  is  preserved  in  the  O^us 
imperfectum,  which  goes  back  not  to  our  text,  but  to  the  oriental 
Mariyrdom.  (U.)  The  Testament  of  He*ekiak-m.  ijb-iv.  18.  This 
work  is  mutilated  and  without  beginning  or  end.  (iii.)  The  Vision  of 
Isaiah" vi.-xi.  1-40.  The  archetype  m  this  secrion  existed  inde- 
pendently in  Greek;  for  the  second  Latin  and  the  Slavonic  Verdons 
presupp<rae  an  independent  circulation  of  their  Greek  archetype  in 
western  and  Slavonic  countries.  This  archetype  differs  in  many 
respects  from  the  ttxm  in  which  it  was  republiuied  by  the  editor  of 
the  entire  work. 

We  may,  in  short,  put  this  complex  matter  as  follows:  The  con- 
ditions of  the  problem  are  sufficiently  satisfied  by  tuppodng  a  single 
editor,  who  had  three  works  at  hia  disposal,  the  Martyrdom  of  Isaiah, 
of  Jewish  origin,  and  the  Testament  of  Hesekiah  and  the  Vision  of 
Isaiah,  of  Christian  origin.  These  he  reduced  or  enlarged  as  it  suited 
his  purpose,  and  put  them  together  as  they  stand  in  our  text.  Some 
of  the  editorial  additions  are  obvious,  as  i.  2b-6a,  13a,  ii,  9,  iii.  13a, 
iv.  la,  19-V.  la.  15,  16.  xi.  41-43- 

Dates  of  the  Various  Constituents  of  the  Ascenston. — (a)  The 
Martyrdom  is  quoted  by  the  Opus  Imperfectum,  Ambrose,  Jerome, 

•  Published  by  them  in  the  Amherst  Papyri,  an  account  of  the 
Greek  papyri  in  the  collection  of  Lord  Amherst  (1900),  and  by 
Charles  in  his  edition. 


Origen,  Tertullian  and  by  Justin  Martyr.  It  was  probably  known 
to  the  writer  ol  the  Epistle  to  the  Hete^ws.  Thus  we  are  brousht 
back  to  the  Ist  century  A.d.  if  the  last  reference  is  trustworthy. 
And  this  is  no  doubt  the  right  date,  for  works  written  by  Jews  in  the 
2nd  century  would  not  be  likely  to  become  current  in  the  Christian 
Church,  (fi)  The  reriammi  of  JTfwiNahwaswrittenbetweenA.D. 88- 
loa  The  grounds  for  this  date  will  be  found  in  Charles,  op.  cit, 
pp.  Ixxi.-lxxii.  and  30-31.  (c)  The  Vision  <^  Isaiah.  The  later  re- 
cension of  this  Vision  was  used  by  Jerome,  and  a  more  primitive  form 
of  the  text  by  the  Archontici  according  to  Epiphanius.  It  is  still 
earlier  attested  by  the  Actus  Petri  VerceUenses.  Since  the  Prote- 
vangel  of  Jamea  was  apparently  acquainted  with  it,  and  likewise 
Ignatius  {ad.  Ephes.  xix.},  the  compoeition  of  the  primitive  form  of 
the  Vision  goes  oack  to  the  close  ol  the  ist  century. 

The  work  of  combining  and  editing  these  three  independent 
writings  may  go  back  to  early  in  the  3rd  or  even  to  the  3nd  century. 

LliERATURB. — Editions  of  the  Elhtopic  Text:  Laurence,  Ascejisio 
tsaiae  vaUs  (1819);  Dillmann,  Ascensto  Isaiae  Aethiopice  et  Latine, 
cum  proieeoments,  adnotationibus  criticis  el  exeteticis,  odditis  ver- 
Lattnarum  reliquUs  edita  (1877);  Charles,  AsccTision  of 
Version,  t, 


I,  which,  together  viilk  the 


Isaiah,  translated  from  the  Elhiopit  1  .     ^       

nem  Greek  Fragment,  Ike  Latin  Versions  and  the  Latin  translation  of 
tka  Slaiionic,  is  kereptOUsked  in  full,  edited  nitk  ItHrodutHon,  Notes 
and  Indices  (l90o):Flemming,  in  Hennecke'aJVriuAc^^i.  302-305; 
NTiiche  Aphk.-Handbuck,  33^-331.  This  translation  is  made  from 
Charies's  text,  and  his  analysis  of  the  text  is  in  the  main  accepted  by 
this  scholar.  Translations:  In  addition  to  the  translations  given 
in  the  precediiw  editions.  Basset,  Les  Apocryphes  Uhiopiens,  iii. 
"L'Ascensiond'lsaIe"(i894) ;  Beer,  A  fiok.und  Pseud.  (1900)11.134-137. 
The  latter  is  a  German  rendering  of  ii.-iii.  I-I2,  v.  2-14,  of  Dillmann  s 
text.  CrUicai  Inquiries:  Stokes,  art.  "  Isaiah,  Ascension  of,"  in 
Smith's  Diet,  of  Christian  Bioiraphy  (iB8a),  iii.  298-301 ;  RcMnson, 
"The  Ascen»oo  of  Isaiah"  in  Hastings  BH^  Dtct.  ii.  499-501. 
For  complete  bibliography  see  SchUrer,*  Gesch,  des  jitd.  VMis,, 
iii.  280-385;  Charles,  op.  cit.  (R.  H.  C.) 

ISANDHLWANA.  an  isolated  hill  in  Zululand,  8  m.  S.E.  of 
Roike's  Drift  across  the  Tugela  river,  and  105  m.  N.  by  W.  of 
Durban.  On  the  aandof  January  1879  a  British  force  encamped 
at  the  foot  of  the  hill  was  attacked  by  about  10,000  Zulus, 
the  flower  of  Cetewayo's  army,  and  destroyed.  Of  eight 
hundred  Europeans  engaged  about  forty  escaped  (see  Zclulamd: 
Biitory). 

ISAR  (identical  with  Isire,  in  Celtic  "  the  rapid  "),  a  river  of 
Bavaria.  It  rises  in  the  Tirolese  Alps  N.E.  from  Innsbruck,  at  an 
altitude  of  5840  ft.  It  first  winds  in  deep,  narrow  ^ens  and  gorges 
through  the  Alps,  and  at  TSlz  (3iooftO,  due  north  from  its  source, 
enters  the  Bavariau  plain,  which  it  traverses  in  a  generally  north 
and  north-east  direction,  and  pours  its  waters  into  the  Danube 
immediately  below  Deggendorf  after  a  course  of  219  m.  The 
area  of  its  drainage  basin  is  38,300  sq.  m.  Below  Munich  the 
stream  is  140  to  350  yards  wide,  and  is  studded  with  islands. 
It  is  not  navigable,  except  for  rafts.  The  total  fall  of  the  river 
is  4816  ft.  The  Isar  is  essentially  the  national  stream  of  the 
Bavarians.  It  has  belonged  from  the  earliest  times  to  the 
Bavarian  people  and  traverses  the  finest  com  land  in  the  kingdom. 
On  its  banks  He  the  cities  of  Munich  and  Landshut,  and  the 
venerable  episcopal  see  of  Freising,  and  the  inhabitants  of  the 
district  it  waters  are  reckoned  the  core  of  the  Bavarian  race. 

See  C.  Gruber,  Die  Isar  nach  ihrer  Entwickelunt  und  ihren  kydro- 
logischen  Verhditnissen  (Munich,  1889);  and  Die  Bedeutung  der  Isar 
ais  Verkekrsstrasse  (Munich,  1890). 

ISATIN,  CsHiNOt,  in  chemistry,  a  derivative  of  indol,  interest- 
ing on  account  of  its  relation  to  indigo;  it  may  be  regarded  as 
the  anhydride  of  ortho-aminobenzoytformic  or  isatinic  acid. 
It  crystallizes  in  orange  red  prisms  which  melt,  at  300-201'*  C. 
It  may  be  prepared  by  oxidizing  indigo  with  nitric  or  chromic 
add  (O.  L.  Erdmann,  Jour.  prak.  Chem.,  1841,  24,  p.  11);  by 
boiling  ortho-nit rophenylpropiolic  acid  with  alkalis  (A.  Baeyer, 
Ber.,  1880,  13,  p.  2259),  or  by  oxidizing  carbostyril  with  alkaline 
potassium  permanganate  (P.  Friedlander  and  H.  Ostermaier, 
Ber.,  i88r,  14,  p.  1921).  P.  J.  Meyer  (German  Patent  26736 
(1883))  obtains  substituted  isatins  by  condensing  para-toluidine 
with  dichloracetic  acid,  oxidizing  the  product  with  air  and  then 
hydrolysing  the  oxidized  product  with  hydrochloric  acid. 
T,  Sandmeyer  (German  Patents  113981  and  119831  (1899))  ob- 
tained isatin-a-anillde  by  condensing  aniline  with  chloral  hydrate 
andhydroxylamine,  an  intermediate  product  isonitrosodiphenyl- 
acetamidine  being  obtained,  which  is  converted  into  isatin-a- 
anilide  by  sulphuric  acid.  This  can  be  converted  into  indigo 
JOV.  a8 
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by  reduction  with  ammonium  sulphide.  Isatin  dissolved  in 
concentiatcd  sulphuric  add  gives  a  blue  coloration  with 
thiophene,  due  to  the  fonnation  of  indophenin  (see  A  bst.  J.C.S., 
igo7).  Concentrated  nitric  add  oxidizes  it  to  oxalic  add,  and 
alkali  fusion  yields  aniline.  It  dissolves  in  soda  forming  a 
violet  solution,  which  soon  becomes  yellow,  a  change  due  to  the 
transformation  of  sodium  N-isatin  into  sodium  isatate,  the  aci- 
isatin  salt  being  probably  formed  intennediately  (Heller,  Abst. 
J.C.S.,  1907,  i.  p.  442).  Most  metallic  saJts  are  N-derivatives 
yielding  N-methyl  ethers;  the  silver  salt  is,  however,  an 
O-derivative,  yielding  an  0-methyI  ether  (A.  v.  Baeyer,  1883; 
W.  Peters.  Abst.  J.C.S.,  1907,  i.  p.  239). 

UilMbtt  taa»n  mil  Jmm  MwhH 

ISAURIA,  m  ancient  geography,  a  district  in  the  interior  of 
Asia  Minor,  of  very  different  extent  at  different  periods.  The 
permanent  nucleus  of  it  was  that  section  of  the  Taurus  which 
lies  directly  to  south  of  Iconium  and  Lystra.  Lycoonia  had  all 
the  Iconian  plain;  but  Isauria  began  as  soon  as  the  foothills 
were  reached.  Its  two  original  towns,  Isaura  Nea  and  Isaura 
Palaea,  lay,  one  among  these  foothills  (Dorla)  and  the  other  on  the 
watershed  (Zengibar  Kal£) .  When  the  Romans  hrst  encountered 
the  Isauriana  (early  in  the  ist  century  B.C.),  they  regarded 
Cilida  Trachea  as  part  of  Isauria,  which  thus  extended  to  the  sea ; 
and  this  extension  of  the  name  continued  to  be  in  common  use 
for  two  centuries.  The  whole  basin  of  the  Calycadnus  was 
reckoned  Isaurian,  and  the  dties  in  the  valley  of  its  southern 
branch  formed  what  was  known  as  the  Isaurian  Decapolis. 
Towards  the  end  of  the  3rd  century  A.D.,  however,  all  Cilicia  was 
detached  for  administrative  purposes  from  the  northern  slope 
of  Taurus,  and  we  find  a  province  called  at  first  Isauria-Lycaonia, 
and  later  Isauria  alone,  extending  up  to  the  limits  of  Galatia, 
but  not  passing  Taurus  on  the  south.  Pisidia,  part  of  wtuch 
had  hitherto  been  included  in  one  province  with  Isauria,  was  also 
detached,  and  made  to  include  Iconiutn.  In  compensation 
Isauria  recdved  the  eastern  part  of  Pamphylia.  Restricted 
again  in  the  4th  century,  Isauria  ended  as  it  began  by  bdng  just 
the  wild  district  about  Isaura  Palaea  and  the  heads  of  the 
Calycadnus.  Isaura  Palaea  was  besieged  by  Perdiccas,  the 
Macedonian  regent  after  Alexander's  death;  and  to  avoid 
capture  its  dtizena  set  the  place  alight  and  perished  in  the  flames. 
During  the  war  of  the  Cilidan  and  other  pirates  against  Rome, 
the  Isaurians  took  so  aaive  a  part  that  the  proconsul  P.  Servilius 
deemed  it  necessary  to  follow  them  into  thdr  fastnesses,  and 
compel  the  whole  people  to  submission,  an  exploit  for  which  he 
received  the  title  of  Isauricns  (75  B.C.).  The  Isaurians  were 
afterwards  placed  for  a  time  under  the  rule  of  Amyntas,  king  of 
Galatia;  but  it  fs  evident  that  they  continued  to  retain  their 
predatory  habits  and  virtual  independence.  In  the  3rd  century 
they  sheltered  the  rebel  emperor,  Trebellianus.  In  the  4th 
century  they  are  still  described  by  Ammianus  Marcellinus  as 
the  scourge  of  the  neighbouring  provinces  of  Asia  Minor;  but 
they  are  said  to  have  been  effectually  subdued  in  the  reign 
of  Justinian.  In  common  with  all  the  eastern  Taurus,  Isauria 
po^ed  into  the  hands  of  Turcomans  and  Vuruks  with  the  Seljuk 
conquest.  Many  of  these  have  now  coalesced  with  the  aboriginal 
population  and  form  a.  settled  element:  but  the  district  is 
lawless. 

This  comparatively  obscure  people  had  the  honour  of  produdng 
two  Byzantine  emperors,  Zeno,  whose  native  name  was  Traska- 
lisseus  Rousoumbladeotcs,  and  Leo  III.,  who  ascended  the 
throne  of  Constantinople  in  718,  reigned  till  741,  and  became 
the  founder  of  a  dynasty  of  three  generations.  TTie  ruins 
Isaura  Palaea  are  mainly  remarkable  for  their  fine  situation 
and  their  fortifications  and  tombs.  Those  of  Isaura  Nea  have 
disappeared,  but  numerous  inscriptions  and  many  sculptured 
slelae,  built  into  the  houses  of  Dorla,  prove  the  site.  It  was  the 
latter,  and  not  the  former  town,  that  Servihus  reduced  by 
cutting  oS  the  water  sui^ly.    The  site  was  identified  by  W.  M. 


Ramsay  in  1901.  The  only  modern  exploration  erf  highland 
Isauria  was  that  made  by  J.  S.  Sterrctt  in  1885;  but  it  was  not 
exhaustive. 

p _  _    ,, 

Minor  (1890),  and  article  "  Nova  1^ 
(1905);  A.  M.  Ramsay,  ibid.  (1904);  J.  R.  S.  Sterrett,  "Wolfe 
Expedition  to  Asia  Minor,"  Papers  Amer.  Inst,  of  Arch.  iii.  (1888); 
C.  REtter,  Erdkundt.  xix.  (1859);  E.  J.  Davis,  Life  in  As.  Turkey 
(1879).  (D.  G.  H.) 

ISCBIA  (Gt.  UAiMvaa,  Lat.  Aenaria,  in  poetry  Inarime),  an 
island  oS  the  coast  of  Campania,  Italy,  16  m.  S.W.  of  Naples, 
to  the  province  of  which  it  belongs,  and  7  m.  S.W.  of  the  Capo 
Miseno,  the  nearest  point  of  the  mainland.  Fop.  about  20,000. 
It  is  situated  at  the  W.  extremity  of  the  Gulf  of  Naples,  and  is 
the  largest  island  near  Naples,  measuring  about  19  m.  in  circum- 
ference and  36  sq.  m.  in  area.  It  belongs  to  the  same  volcanic 
system  as  the  mainland  near  it,  and  the  Monte  Epomeo  (anc. 
'Eri'Mrciit,  viewpoint),  the  highest  point  of  the  island  (3588  ft.), 
lies  on  the  N.  edge  of  the  prindpEil  crater,  which  is  surrounded 
by  twelve  smaller  cones.  The  island  was  perhaps  occupied 
by  Greek  settlers  even  before  Cumae;  itsEretrianandChalddian 
□habitants  abandoned  it  about  500  b.c.  owing  to  an  eruption, 
and  it  is  said  to  have  been  deserted  almost  at  once  by  the  greater 
part  of  the  garrison  which  Miero  I,  of  Syracuse  had  placed  there 
about  470  B.C.,  owing  to  the  same  cause.  Later  on  it  came  into 
of  Naples,  but  passed  into  Roman  hands  in  326, 
when  Naples  herself  lost  her  independence.  The  andent  town, 
traces  of  the  fortifications  of  which  still  exist,  was  situated  near 
Lacco,  at  the  N.W.  comer  of  the  island.  Augustus  gave  it  back 
to  Naples  in  exchange  for  Capri.  After  the  fall  of  Romeit  suffered 
attacks  and  devastations  from  the  successive  masters  of  Italy, 
until  it  was  finally  taken  by  the  Neapolitans  in  r399. 

Several  eruptions  are  recorded  in  Roman  times.  The  last  of 
which  we  have  any  knowledge  occurred  in  1301,  but  the  island 
was  visited  by  earthquakes  in  1881  and  1883, 1700  Uvea  being  lost 
in  the  latter  year,  when  the  town  of  Casamicdola  on  the  north 
side  of  the  island  was  almost  entirely  destroyed.  The  hot  springs 
here,  which  srill  survive  from  the  period  of  volcanic  actii-ity, 
rise  at  a  temperature  of  147°  Fahr.  and  are  alkaline  and  saline; 
they  are  much  visited  by  bathers,  espedally  in  summer.  They 
were  known  in  Roman  times,  and  many  votive  ^tors  dedicated 
to  Apollo  and  the  nymphs  have  been  found.  The  whole  island 
is  mountainous,  and  is  remarkable  for  its  beautiful  scenery  and 
its  fertility.  Wine,  com,  oil  and  fruit  are  produced,  espedalty 
the  former,  while  the  mountain  slopes  are  dothed  with  woods. 
Tiles  and  pottery  are  made  iu  the  bland.  Straw -plaiting  is  a 
considerable  Industry  at  Lacco;  and  a  certain  amount  of 
fishing  b  also  done.  The  potter's  clay  of  iKhia  served  for  the 
potteries  of  Cumae  and  Puteoli  in  andent  times,  and  was  indeed 
in  considerable  demand  until  the  catastrophe  at  Casamicdola 
in  1883. 

The  chief  towns  are  Ischia  on  the  E.  coast,  the  capital  and  the 
seat  of  a  bishop  (pop.  in  rgot,  town,  2756;  commune,  7012), 
with  a  isth-century  castle,  to  which  Vittoria  Colonna  retired 
after  the  death  of  her  husband  in  1525;  Casamicdola  (pop. 
in  1901,  town,  1085;  commune,  3731)  on  the  north,  and  Forlo 
on  the  west  coast  (pop.  in  rpoi,  town,  3640;  commune,  7197). 
There  is  regular  communication  with  Naples,  both  by  steamer 
direct,  and  also  by  steamer  to  Torregaveta,  3  m.  W.S.W.  of 
Baiac  and  12!  m.  W.S.W.  of  Naples,  and  theoce  by  raU. 

See  J.  Beloch,  Campanim  (Breslau,  1890),  20a  sqq.       (T.  As.) 

ISCHL,  a  market-town  and  watering-place  of  Austria,  in 
Upper  Austria,  55  m,  S.S.W.  of  Linz  by  rail.  Pop.  (1900)  9646, 
It  is  beautifully  situated  on  the  peninsula  formed  by  the  junction 
of  the  rivers  IschI  and  Traun  and  is  surrounded  by  high  moun- 
tains, presenting  scenery  of  the  finest  description.  To  the  S.  is  the 
Siriuskogl  or  Hundskogl  (i960  ft.),  and  to  the  W.  the  Schafherg 
(5837  ft.),  which  is  ascended  from  St  Wolfgang  by  a  rack-and- 
pinion  railway,  built  in  1S93.  It  possesses  a  fine  parish  church, 
built  by  Maria  Theresa  and  renovated  in  1877-1880,  and  the 
Imperial  Villa  is  surrounded  by  a  magnificent  park.  Ischl 
is  one  of  the  most  fashionable  spas  of  Europe,  being  the  favourite 
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summer  residence  of  the  Austrian  Imperial  family  and  of  the 
Austrian  nobility  since  i8»2.  It  has  saline  and  sulphureous 
dimking  springs  and  numerous  brine  and  brine-vapour  baths. 
The  brine  used  at  Ischl  contains  about  35  %  of  salt  and  there  are 
also  mud,  sulphui  and  pine-cone  baths.  Ischl  is  situated  at  an 
altitude  of  1533  ft.  above  sea-level  and  has  a  very  mild  climate. 
Its  mean  annual  temperature  is  49-4''  F.  and  its  mean  summer 
temperature  is  63-3'  F.  Ischl  is  an  important  centre  of  the  salt 
industry  and  4  m.  to  its  W.  is  a  celebrated  salt  mine,  which  has 
been  woiled  as  early  as  the  12th  century. 

ISEO,  LAKE  OP  (the  Locus  Sebinia  of  the  Romans),  a  lake 
in  Lombardy,  N.  Italy,  situated  at  the  southern  foot  of  the  Alps, 
and  between  the  provinces  of  Bergamo  and  Brescia.  It  is  formed 
by  the  Oglio  river,  which  enters  the  northern  extremity  of  the 
lake  of  Lovere,  and  issues  from  the  southern  end  at  Samlco, 
on  its  way  to  join  the  Po.  Theareaof  thelakeisabout  24sq.  m., 
it  is  17I  m.  in  length,  and  3  m.  wide  in  the  broadest  portion, 
while  the  greatest  depth  is  said  to  be  about  984  ft.  and  the  height 
of  its  surface  above  sea-level  607  ft.  It  contains  one  large  island, 
that  of  Siviano,  which  culminates  in  the  Monte  Isola  (1965  ft.) 
that  is  crowned  by  a  chapel,  while  to  the  south  is  the  islet  of  San 
Paolo,  occupied  by  the  buildings  of  a  small  Franciscan  convent 
now  abandoned,  and  to  the  north  the  equally  tiny  island  of 
Loreto,  with  a  ruined  chapel  containing  frescoes.  At  the  southern 
end  of  the  lake  are  the  small  towns  of  Iseo  (15  m.  by  rail  N.W.  of 
Bresda)  and  of  Samico.  From  Faratico,  opposite  Samico,  on 
the  other  or  left  bank  of  the  Oglio,  a  railway  runs  in  6^  m.  to 
Palazzolo,  on  the  main  Brescia-Bergamo  line.  Towards  the 
head  of  the  lake,  the  deep  wide  valley  of  the  Oglio  is  seen, 
dominated  by  the  glittering  snows  of  the  Adamello  (11,661  ft.), 
a  glorious  prospect.  Along  the  east  shore  (the  west  shore  is  far 
more  rugged)  a  fine  carriage  road  runs  from  Iseo  to  the  consider- 
able town  of  Ksogne  (13^  m.),  situated  at  the  northern  end  of 
the  lake,  and  nearly  opposite  that  of  Lovere,  on  the  right  bank 
of  the  OgUo.  The  portion  of  this  road  some  way  S.  of  Pisogne 
b  cleverly  engineered,  and  is  carried  through  several  tunneb. 
The  lake's  charms  were  celebrated  by  Lady  Mary  Wortley- 
Montagu,  who  spent  ten  summers  (1747— 1757)  in  a  ^dlla at  Lovere, 
then  much  frequented  by  reason  of  an  iron  spring.  The  lake 
has  several  sardine  and  eel  fineries.  (W.  A.  B.  C.) 

IS^E  [anc.  Isara],  one  of  the  chief  rivers  in  France  as  well 
as  of  those  flowing  down  on  the  French  side  of  the  Alpine  chain. 
Its  total  length  from  its  source  to  its  junction  with  the  Rh6ne  is 
about  180  m.,  during  which  it  descends  a  height  of  about  7550  ft. 
Its  drainage  area  is  about  4725  sq.  m.  It  flows  through  the 
departments  of  Savoie,  Isfire  and  DrAme.  This  river  rises  in 
the  Galise  glaciers  in  the  French  Graian  Alps  and  flows,  as 
a  mountain  torrent,  through  a  narrow  valley  past  Tignes  in 
a  north-westerly  direction  to  Bourg  St  Maurice,  at  the  western 
foot  of  the  Little  St  Bernard  Pass.  It  now  bends  S.W.,  as  far 
as  Moutiers,  the  chief  town  of  the  Tarentaise,  as  the  upper  course 
of  the  Isire  is  named.  Here  it  again  turns  N.W.  as  far  as  Albert- 
ville,  where  after  receiving  the  Arty  (right)  it  once  more  takes  a 
south-westerly  direction,  and  near  St  Pierre  d'Albigny  receives 
its  first  important  tributary,  the  Arc  (left),  a  wild  mountain 
stream  flowing  through  the  Maurienne  and  past  the  foot  of  the 
Mont  Cmia  Pass.  A  little  way  below,  at  Montm^lian,  it  becomes 
officially  navigable  (for  about  half  of  its  course),  though  it  is 
but  little  used  for  that  purpose  owing  to  the  irregular  depth  of 
its  bed  and  the  rapidity  of  its  current.  Very  probably,  in  ancient 
days,  it  flowed  from  Montm^lian  N.W.  and,  after  passing  through 
01  forming  the  Lac  du  Bourget,  joined  the  Rh6ne.  But  at 
present  it  continues  from  Montm6tian  in  a  south-westerly 
direction,  flowing  through  the  broad  and  fertile  valley  of  the 
Graisivaudan,  though  receiving  but  a  single  affluent  of  any 
importance,  the  Br6da  (left).  At  Grenoble,  the  most  important 
town  on  its  banks,  it  bends  for  a  short  distance  again  N.W. 
But  just  below  that  town  it  receives  by  far  its  most  important 
afKuent  (left)  the  Drac,  which  itself  drains  the  entire  S.  slope  of 
the  bfty  anow-clad  Dauphine  Alps,  and  which,  11  m.  above 
Grenoble,  had  received  the  Romanche  (right),  a  mountain 
stream  which  drains  the  entire  centra!  and  N.  portion  of  the  s 


Alps.  Hence  the  I>rac  is,  at  its  junction  with  the  Is^e,  a  stream 
of  nearly  the  same  volume,  while  these  two  rivers,  with  the 
Durance,  drain  practically  the  entire  French  slope  of  the  Alpine 
chain,  the  basins  of  the  Arve  and  of  the  Var  forming  the  sole 
exceptions.  A  short  distance  below  Moirans  the  Is^re  changes  its 
direction  for  the  last  time  and  now  flows  S.  W.  past  Romans  before 
joining  the  Rh6ne  on  the  left,  as  its  principal  affluent  after  the 
SaAne  and  the  Durance,  between  Toumon  and  Valence.  The 
Isere  is  remarkable  for  the  way  in  which  it  changes  its  direction, 
forming  three  great  loops  of  which  the  apex  is  respectively  at 
Bourg  St  Maurice,  AlbertviUe  and  Moirans.  For  some  way 
after  its  junction  with  the  RhAne  the  grey  troubled  current  of 
the  Is^re  can  be  distinguished  in  the  broad  and  peaceful  Stream 
of  the  Rh6ne.  (W.  A.  B,  C.) 

ISSRE,  a  department  of  S.£.  France,  formed  in  1790  out  of  the 
northern  part  of  the  old  province  of  Dauphinfi.  Pop.  (1906) 
562,315.  It  is  bounded  N.  by  the  department  of  tie  Ain,  E.  by 
that  of  Savoie,  S.  by  those  of  the  Hautes  Alpes  and  the  Drflme 
and  W.  by  those  of  the  Loire  and  the  Rh6ne.  Its  area  is  3179 
aq.  m.  (surpassed  only  by  7  other  departments),  while  its  greatest 
length  is  93  m.  and  its  greatest  breadth  53  m.  The  river  Is^ 
runs  for  nearly  half  its  course  through  this  department,  to  which 
it  gives  its  name.  The  southern  portion  of  the  department  is 
very  mountainous,  the  loftiest  summit  being  the  Pic  Lory 
(13,396  ft.)  in  the  extensive  snow-clad  Oisaiis  group  (drained 
by  the  Drac  and  Romanche,  two  mighty  mountain  torrents), 
while  minor  groups  are  those  of  Beliedonne,  of  Allevard,  of  the 
Grandes  Rousses,  of  the  Dfivoluy,  of  the  Tri^ves,  of  the  Royan- 
nais,  of  the  Vercora  and,  slightly  to  the  north  of  the  rest,  that 
of  the  Grande  Chartreuse.  The  northern  portion  of  the  depart- 
ment is  composed  of  plateaux,  low  hills  and  plains,  while  on  every 
side  but  the  south  it  is  bounded  by  the  course  of  the  Rhine,  It 
forms  the  bishopric  of  Grenoble  {dating  from  the  4th  century), 
till  !  790  in  the  eccleaastical  province  of  Vienne,  and  now  in  that 
of  Lyons.  The  department  is  divided  into  four  arrondissements 
(Grenoble,  St  Marcellin,  La  Tour  du  Pin  and  Vienne),  45  cantons 
and  563  communes.  Itscapital  is  Grenoble,  while  other  important 
towns  in  it  are  the  towns  of  Vienne,  St  Marcellin  and  La  Tour  du 
Pin.  It  is  well  supplied  with  railways  (total  length  34a  m.), 
which  give  access  to  Gap,  to  Chambfiry,  to  Lyons,  to  St  Rambert 
and  to  Valence,  while  it  also  possesses  many  tramways  (total 
length  over  200  m.).  It  contains  silver,  lead,  coal  and  iron  mines, 
as  well  as  extensive  slate,  stone  and  marble  quarries,  besides 
several  mineral  springs  (Allevard,  Uriage  and  La  Motte).  The 
forests  cover  much  ground,  while  among  the  most  flourishing 
industries  are  those  of  glove  making,  cement,  alk  weaving  and 
paper  making.  The  area  devoted  to  agriculture  (largely  in  the 
fertile  valley  of  the  Graisivaudan,  or  Is^re,  N.E.  of  Grenoble)  is 
about  1211  sq.  m.  {W.  A.  B.  C.) 

ISERLOHH,  a  town  in  the  Prussian  province  of  Westphalia, 
on  the  Baar,  in  a  bleak  and  hilly  region,  r?  m.  W,  of  Amsberg, 
and  30  m.  E.N.E.  from  Bann«t  by  rail.  Pop.  (1900)  27,265. 
Iserlohn  is  one  of  the  most  important  manufacturing  towns 
in  Westphalia.  Both  in  the  town  and  neighbourhood  there  are 
numerous  foundries  and  works  for  iron,  brass,  steel  and  bronze 
goods,  while  other  manufactures  include  wire,  needles  and 
pins,  fish-hooks,  machinery,  umbrella-frames,  thimbles,  bits, 
furniture,  chemicals,  coffee-mills,  and  pinchbeck  and  britannia- 
metal  goods.  Iserlohn  is  a  very  old  town,  its  gild  of  armourers 
being  referred  to  as  "  ancient  "  in  1443. 

ISFAHAN  (older  form /i^flMw),  the  name  of  a  Persian  province 
and  town.  The  province  is  situated  in  the  centre  of  the  country, 
and  bounded  S.  by  Ears,  E.  by  Yezd,  N.  by  Kashin,  Natanz 
and  Irak,  and  W.  by  the  Bakhti&ri  district  and  Arabistftn.  It 
pays  a  yearly  revenue  of  about  £roo,ooo,  and  its  population 
exceeds  500,000.  It  is  divided  into  twenty-five  districts,  its 
capital,  the  town  of  Isfahan,  forming  one  of  them.  These 
twenty-five  districts,  some  very  small  and  consisting  of  only  a 
little  township  and  a  few  hamlets,  are  Isfah&i,  Jai,  BarkhSr, 
Kahab,  Kararaj,  BaraSn,  Radasht,  Marbin,  Lenjftn,  Kerven, 
Rar,  Kiar,  Mizdej,  Ganduman,  Somairam,  JarkOyeh,  Ardistan, 
KQhpayeh,  Najafabad,Konusheh,Chadugan,Varzek,Tokbmi 
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Gurji,  ChinarQd.  Most  of  these  districts  are  very  fertile, 
aod  produce  great  quantities  of  wheat,  barley,  rice,  cotton, 
tobacco  and  opium.  Lenjln,  west  of  the  city  of  Isfah&n,  is 
the  greatest  rice-produdng  district;  the  finest  cotton  comes 
from  Jarkuyehj  the  best  opium  and  tobacco  from  the  villages 
in  the  vicinity  of  the  dty. 

The  town  of  Isfah&n  or  Ispahan,  formerly  the  capital  of 
Persia,  now  the  capital  of  the  province,  is  situated  on  the 
Z&yendeh  river  in  32°  59'  N.  and  51°  40'  E.'  at  an  elevation 
of  S370  ft.  Its  population,  excluding  that  of  the  Armenian 
colony  of  Julfa  on  the  right  or  south  bank  of  the  nver  (about 
4000),  is  estimated  at  100,000  (73,654,  including  5883  Jews, 
in  i88a).  The  town  is  divided  into  thirty-seven  mahalUks 
(parishes)  and  has  aio  mosques  and  colleges  (many  half  ruined), 
84  caravanserais,  150  pubUc  baths  and  68  flour  mills.  The 
water  supply  is  principally  from  open  canals  led  oS  from  the 
river  and  from  several  streams  and  canals  which  come  down 
from  the  bills  in  the  north-west.  The  name  of  the  Isfahan 
river  was  originally  Zendeh  (Pahlavi  zendek)  rQd,  the  great 
river  ";  it  was  then  modernized  into  Zindeh-riid,  "  the  living 
river,"  and  b  now  called  Zayendeh  rQd,  "  the  life-giving  river," 
Its  principal  source  is  the  JacSneh  rUd  which  rises  on  the  eastern 
slope  of  the  Zardeh  Kuh  about  90  to  100  m.  W.  of  Isfahan. 
After  receiving  the  Khursang  river  from  Feridan  on  the  north 
and  the  ZaiUi  rfld  from  Chaharmahal  on  the  south  it  is  called 
Zendek  rQd.  It  then  waters  the  Lenjan  and  Marbin  districts, 
passes  Isfahan  as  Zayendeb-rGd  and  70  m.  farther  £.  ends  in 
the  Gavkhani  depression.  From  its  entrance  into  Lenjau  to 
its  end  105  canals  are  led  off  from  it  for  purposes  of  irrigation 
and  14  bridges  cross  it  (j  at  Isfah&n).  Its  volume  of  water  at 
Isfahan  during  the  spring  season  has  been  estimated  at  60,000 
cub.  ft.  per  second;  in  autumn  the  quanrity  is  reduced  to  one- 
third,  but  nearly  all  of  it  being  then  used  for  feeding  the  irriga- 
tion canab  very  ht-tle  is  left  for  the  river  bed.  The  town  covers 
about  30  sq.  m.,  but  many  parts  of  it  are  in  ruins.  The  old  dty 
walk — a  ruined  mud  curtain — are  about  5  m.  in  circumference. 

Of  the  many  fine  public  buildings  constructed  by  the  Sefavis 
and  during  the  reign  of  the  present  dynasty  very  httle  remains. 
There  are  still  standing  in  fairly  good  repair  the  two  palaces 
named  respectively  Chehd  SitQn,  "  the  forty  pillars,"  and 
Hasht  Behesht,  "  the  eight  paradises,"  the  former  constructed 
by  Shah  Abbas  I.  (1587-1629),  the  latter  by  Shah  Soliman  in 
1670,  and  restored  and  renovated  by  Fath  AH  Shah  (1797-1834). 
They  are  ornamented  with  gilding  and  mirrors  in  every  possible 
variety  of  Arabesque  decoration,  and  large  and  brilliant  pictures, 
representing  scenes  of  Persian  history,  cover  the  walls  of  their 
prindpal  apartments  and  have  been  ascribed  in  many  instances 
to  Italian  and  Dutch  artists  who  are  known  to  have  been  in 
the  service  of  the  Sefavis.  Attached  to  these  palaces  were  many 
other  buildings  such  as  the  Imaretino  built  by  Amln  ed-Dowieh 
(or  Addaula)  for  Fath  Ali  Shah,  the  Imaret  i  Ashref  built  by 
Ashref  Kiian,  the  Afghan  usurper,  the  TaJar  Tavlleh,  Guldasteh, 
Sarpushldeh,  &c,,  erected  in  the  early  part  of  the  19th  century 
by  wealthy  courtiers  for  the  convenience  of  the  sovereign  and 
often  occupied  as  residences  of  European  ministers  travelling 
between  Bushire  and  Teheran  and  by  other  disdnguished 
travellers.  Perhaps  the  most  agreeable  residence  of  all  was  the 
Haft  Dast,  "  the  seven  courts,"  in  the  beautiful  garden  of 
Saadetabad  on  the  southern  bank  of  the  river,  and  2  or  3 
m.  from  the  centre  of  the  city.  This  palace  was  built  by  Shah 
Abbas  U.  (1642-1667),  and  Fath  Ali  Shad  Eiijar  died  there 
in  1834.  Close  to  it  was  the  Aineh  Khaneh,  "  hdl  of  mirrors  " 
and  other  elegant  buildings  in  the  Hazar  jerib  (1000  acre)  garden. 
All  these  palaces  and  buildings  on  both  sides  of  the  river  were 
surrounded  by  extensive  gardens,  traversed  by  avenues  of  tall 

*  Theae  figures  are  approximate  for  the  centre  of  the  town  north 
of  the  river.  The  result  of  astronomical  observations  taken  by  the 
German  expedition  for  observing  the  transit  of  Venus  in  1874  and  by 
Sir  O.  St  John  in  1870  on  the  south  bank  of  the  river  near,  and  in 
Julfa  respectively  was  51'  40'  345'  E.,  32°  37'  30'  N.  The  stone 
slab  commemorating  the  work  OS  the  expedition  and  placed  on  the 
spot  where  the  observations  were  taken  has  been  carried  off  and  now 
serves  as  a  door  plinth  of  an  Armenian  house. 


trees,  principally  planes,  and  interacted  by  paved  canals  of 
running  water  with  tanks  and  fountains.  Since  Fath  Ah  Shah's 
death,  palaces  and  gardens  have  been  neglected.  In  1902  an 
ofGdaJ  was  sent  from  Teheran  to  inspect  the  crown  buildings, 
to  report  on  their  condition,  and  repair  and  renovate  some,  &c. 
The  result  was  that  all  the  above-mentioned  buildings,  excepting 
the  Cbehd  SitQn  and  Hasht  Behesht,  were  demolished  and  their 
timber,  bricks,  stone,  &c.,  sold  to  local  builders.  The  gardens 
are  wUdemcsses.  The  garden  of  the  Chehd  SitOn  palace  opens 
out  through  the  Ala  ICapQ  ("  highest  gate,  subUmc  porte  ") 
to  the  Maidiln-i-Shah,  which  is  one  of  tlie  most  imposing  piazzas 
in  the  world,  a  paralldogram  of  560  yds.  (N.-S.)  by  174  yds. 
(E.-W.)  surrounded  by  brick  buildings  divided  into  two  storeys 
of  recessed  arches,  or  arcades,  one  above  the  other.  In  front 
of  these  arcades  grow  a  few  stunted  planes  and  poplars.  Oa 
the  south  side  of  the  maidan  is  the  famous  Masjed  i  Shah  (the 
shah's  mosque)  erected  by  Shah  Abbas  I.  in  1612-1613.  It  is 
covered  with  glazed  tiles  of  great  brilliancy  and  richly  decorated 
with  gold  and  silver  ornaments  and  cost  over  £175,000.  It  is 
in  good  repair,  and  plans  of  it  were  pubhshed  by  C.  Texier 
{L'ArnUnie,  la  Perse,  &c.,  vol.  i.  pis.  70-73)  and  P.  Coste  (ifottit- 
ments  dc  la  Perse).  On  the  eastern  side  of  the  maidan  stands 
the  Masjed  i  Lutf  Ullah  with  beautiful  enamelled  tiles  and  in 
good  repair.  Opposite  to  it  on  the  western  side  of  the  maidan 
is  the  AU  KapQ,  a  lofty  building  in  the  form  of  an  archway 
overlooking  the  maidan  and  crowned  in  the  fore  part  by  an 
immense  open  throne-room  supported  by  wooden  columns, 
while  the  hinder  part  is  elevated  three  storeys  higher.  On  the 
north  side  of  the  maidan  is  the  entrance  gate  to  the  main  bazaar 
surmoimted  by  the  Nekkareh -Khaneh,  or  drumhouse,  where  is 
blared  forth  the  appalling  music  saluting  the  rising  and  setting 
sun,  said  to  have  been  instituted  by  Jamshid  many  thousand 
years  ago.  West  of  the  Chehd  Sitiln  palace  and  conducting 
N.-S.  from  the  centre  of  the  dty  to  the  great  bridge  of  Allah 
Verdi  Khan  is  the  great  avenue  nearly  a  mile  in  length  called 
Chahar  Bagh,  "  the  four  gardens,"  recalling  the  fact  that  it 
was  originally  occupied  by  four  vineyards  which  Shah  Abbas  I. 
rented  at  ^£360  a  year  and  converted  into  a  splendid  approach 
to    his    capitaL 

It  was  thus  described  by  Lord  Cnrson  of  Kedlestoa  in  1S80: 
"  Of  all  the  ughta  of  Itfahftn,  this  in  its  present  state  is  the  most 
pathetic  in  the  utter  and  pitiless  decay  of  ita  beauty.  L.et  me  indi- 
cate what  it  was  and  what  it  is.  At  the  upper  extremity  a  two- 
storeyed  pavilion.*  connected  by  a  corridor  with  the  Seraglio  of  the 
palace,  so  as  to  enable  the  ladies  of  the  harem  to  gaze  unobserved 
upon  the  merry  scene  below,  looked  out  upon  the  centre  of  the  avenue. 
Water,  conducted  in  stone  channels,  ran  down  the  centre,  falling  in 
miniature  cascades  from  terrace  to  terrace,  and  was  occasionally 
collected  in  great  square  or  octagonal  basins  where  cross  roads  cut 
the  avenue.  On  either  side  of  the  central  channel  was  a  row  of 
oriental  planes  and  a  paved  pathway  for  pedestrians.  Then  occurred 
a  succession  of  open  parterres,  usually  planted  or  sown.  Next  on 
either  side  was  a  second  row  of  planes,  between  which  and  the 
flanking  walls  was  a  raised  causeway  for  horsemen.  The  total 
breadth  is  now  fifty-two  yards.  At  intervals  corresponding  with  the 
successive  terraces  and  baans,  arched  doorways  with  recused  open 
chambers  overhead  conducted  through  these  walls  into  the  various 
royal  or  noble  gardens  that  stretched  on  dther  aide,  and  were  known 
as  the  Gardens  of  the  Throne,  of  the  Nightingale,  of  \^ne«,  irf  Mul- 
berries. Dervishes,  Ac.  Some  of  these  pavilions  were  jAacm  of  public 
resort  and  were  used  as  coffee-houses,  where  when  the  buuness  of  the 
day  was  over,  the  good  burehers  of  Irfah&n  assembled  to  ap  that 
beverage  and  inhale  their  TiaUaits  the  while;  as  Fryer  puts  it: 
'  Night  drawing  on,  all  the  pride  of  Spahaun  was  met  in  the  Chaur- 
baug  and  the  Grandees  were  Airing  themselves,  prancing  about  with 
thdr  numerous  Trains,  striving  to  outvie  each  other  in  Pomp  aod 
Generosity.'  At  the  bottom,  quays  lined  the  banks  of  the  river,  and 
were  bordered  with  the  mansions  of  the  nobility." 

Such  was  the  Chahar  Bagh  in  the  plenitude  of  its  fame.  But  now 
what  a  tragical  contrast!  The  diannds  are  empW,  their  atone 
borders  crumbled  and  shattered,  the  terraces  are  broken  down,  the 
parterres  are  unMghtly  bare  patches,  the  trees,  all  lopped  and 

Eollarded.  have  been  chipped  and  hollowed  out  or  cut  down  for  fuel 
y  the  soldiery  of  the  Zil,  the  side  pavilions  are  abandoned  and 
tumbling  to  pieces  and  the  gardens  are  wildernesses.  Two  centuries 
of  decay  could  never  make  the  Champs  Elysfcs  in  Paris,  the  Unter 

•This  pavilion  was  the  Persian  tetegrafrfi  oJfice  of  IsfahBn  lor 
nearly  forty  years  and  was  demolished  in  1903. 
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den  Linden  in  Berlin,  or  Rotten  Row  in  London,  look  one  half  as 
miserable  as  does  the  ruined  avenue  of  Shah  Abbas.  It  is  in  itself 
an  epitome  of  modem  Iran." 

Towards  the  upper  end  of  the  avenue  on  its  eastern  side 
stands  the  medresseh  (college)  which  Shah  Hosain  built  in  1710. 
It  still  has  a.  few  students,  but  is  very  much  out  of  repair;  Lord 
Cuizon  spoke  of  it  in  1888  as  "  one  of  the  stateliest  ruins  that 
he  saw  Id  Persia."  South  of  tliis  college  the  avenue  is  altogether 
without  trees,  and  the  gardens  on  both  sides  have  been  turned 
into  bailey  fields.  Among  the  other  notable  buildings  of  Isfahan 
must  be  reckoned  its  five  bridges,  all  fine  structures,  and  one  of 
them,  the  bridge  of  Allah  Verdi  Kahn,  388  yds.  in  length  with 
a  paved  roadway  of  30  ft.  in  breadth,  is  one  of  the  stateliest 
bridges  in  the  world,  and  has  suffered  little  by  the  march  of  decay. 

Another  striking  feature  of  Isfahan  is  the  line  of  covered 
bazaars,  which  extends  for  nearly  3  m.  and  divides  the  city 
from  south  to  north.  The  confluence  of  people  in  these  bazaars 
is  certainly  very  great,  and  gives  an  exaggerated  idea  of  the 
populousness  of  the  dty,  the  truth  being  that  while  the  in- 
habitants congregate  for  business  in  the  bazaars,  the  rest  of  the 
dty  is  compararively  deserted.  When  stirveyed  from  a  command- 
ing height  within  the  dty,  or  in  the  immediate  environs,  the 
enormous  extent  of  mingled  garden  and  building,  about  30  m. 
in  circuit,  gives  an  impression  of  populousness  and  busy  life, 
but  a  closer  scrutiny  reveals  that  the  whole  scene  is  nothing  more 
than  a  gigantic  sham.  With  the  exception  of  the  bazaars  and 
a  few  parishes  there  is  really  no  continuous  inhabited  area. 
Whole  streets,  whole  quarters  of  the  dty  have  fallen  into  utter 
ruin  and  are  absolutdy  deserted,  and  the  traveller  who  is  bent  on 
visiting  some  of  the  remarkable  sites  in  the  northern  part  of 
the  dty  01  in  the  western  suburbs,  such  as  the  minarets  dating 
from  the  nth  century,  the  remains  of  the  famous  castle  of 
Tabarrak  built  by  the  Buyid  Rukn  addaula  (d.  976),  the  ruins 
of  the  old  fire  temple,  the  shaking  minarets  of  Guladan,  &c., 
has  to  pass  through  miles  of  crumbling  mud  walls  and  roofless 
houses.  It  is  believed  indeed  that  not  a  twendeth  part  of  the 
area  of  the  old  dty  is  at  present  peopled,  and  the  million  or 
6oo,oooinhabitantsofChar(lin*s  time  (middle  of  the  17th  centuiy) 
have  now  dwindled  to  about  85,000.  The  Armenian  suburb 
of  Julfa,  at  any  rate,  which  contained  a  population  of  30,000 
souls  in  the  17th  centuiy,  has  now  only  4000,  and  the  Chrisdan 
churches,  which  numbered  thirteen  and  were  maintained  with 
splendour,  are  now  reduced  to  half  a  dozen  edifices  with  bare 
walls  and  empty  benches.  Much  improvement  has  recently 
taken  place  in  the  education  of  the  young  and  also  in  thdr 
religious  teaching,  the  wealthy  Armenians  of  India  and  Java 
having  liberally  contributed  to  the  national  schoob,  and  the 
Church  Missionary  Sodety  of  London  having  a  church,  schools 
and  hospitals  there  since  i86g. 

The  people  of  Isfahan  have  a  very  poor  reputation  in  Persia 
either  for  courage  or  morals.  They  are  regarded  as  a  clever  but 
at  the  same  time  dissolute  and  disorderly  community,  whose 
government  requires  a  strong  hand.  The  lutis  (hooligans)  of 
Isfahan  are  proverbial  as  the  most  turbulent  and  rowdy  set  of 
vagabonds  in  Persia.  The  priesthood  of  Isfahan  are  much 
respected  for  their  learning  and  high  character,  and  the  merchants 
are  a  very  respectable  class.  The  commerce  of  Isfahan  has 
greatly  fallen  off  from  its  former  flourishing  condition,  and 
it  is  doubtful  whether  the  trade  of  former  da3rs  can  ever  be 
restored.  (A.  H.-S.) 

History. — The  natural  advantages  of  IsfahSn — a  genial  climate,  a 
fertile  soil  and  abundance  of  water  for  irrigation — must  have  always 
made  it  a  place  of  importance.  In  the  most  andent  cundform  docu- 
ments, referring  to  a  period  between  3000  and  2000  B.C.,  the  province 
of  Anshan,  which  certainly  included  Isfahan,  was  the  limit  of  the 
geographical  knowledge  of  the  Babylonians,  typifying  the  extreme 
east,  as  Syria  (or  Marlu-ki)  typified  the  west.  The  two  provinces  of 
Anshan  and  Subaria,  by  which  we  must  understand  the  country  from 
Isfahan  to  Shuster,  were  ruled  in  those  remote  ages  by  the  same 
king,  who  undoubtedlj'  belonged  to  the  great  Turanian  family; 
ancffrom  this  first  notice  of  Anshan  down  to  the  7th  century  B.C. 
the  region  seems  to  have  remained,  more  or  less,  dependent  on  the 
paramount  power  of  Susa.  With  regard  to  the  eastern  frontier  of 
Anshan,  however,  ethnic  changes  were  probably  in  extensive  opera- 
tion during  this  interval  of  twenty  centuries.    The  western  Iranians, 


.__   after  separating  from  their  eastern  brethren  on  the 

Oxus,  as  early  perha[w  as  3000  B.C.,  must  have  followed  the  line 
of  the  Elbura  mountains,  and  then  bifurcating  into  two  branches 
must  have  scattered,  westward  into  Media  and  southward  towards 
Persia.  The  first  substantial  settlement  of  the  southern  branch 
would  seem  then  to  have  been  at  IsfahSn,  where  Jem,  the  eponym 
of  the  Persian  race,  is  said  to  have  founded  a  famous  castle,  the 
remains  of  which  were  visible  as  late  as  the  loth  century  a.d.  This 
castle  is  known  in  the  Zoroastrian  writings  as  Jem-gird,  but  its  proper 
name  was  5aru  or  5a ra*  (giveninthcBundahishas  Sruwa  01  Srobak), 
and  it  was  especially  famous  in  early  Mahommedan  history  as  the 
building  where  the  andent  records  and  tables  ot  the  Persians  were 
discovered  which  proved  of  bo  much  use  to  Albumazar  and  his  con- 
temporaries. A  valuable  tradition,  proceeding  from  quite  a  different 
source,  has  also  been  preserved  to  the  effect  that  Jem,  who  invented 
the  original  Persian  character,  "  dwelt  in  Assan,  a  district  of 
Shuster  '  (see  FlUgel'B  Fikrist,  p.  12,  I.  ai),  which  exactly  accords 
with  the  Assyrian  notices  of  Assan  or  Anshan  classed  as  a  depend- 
ency of  Elymais.  Now,  it  is  well  known  that  native  I^nd  repre- 
sented the  Persian  race  to  have  been  held  in  bondage  for  a  thousand 
years,  after  the  rdgn  of  Jem.  by  the  fordgn  usurper  ZoMk  or 
Bioerasp,  a  period  which  may  well  represent  the  duration  of  Ely- 
maean  supremacy  ov«-  the  Aryans  of  Anshan.  At  the  commence- 
ment of  the  7th  century  B.C.  Persia  and  Ansan  are  still  found  in  the 
annals  of  Sennacherib  amongst  the  tributaries  of  Elymais,  confeder- 
ated against  Assyria;  but  shortly  afterwards  the  great  Susian 
monarchy,  which  had  lasted  for  full  3000  years,  crumbled  away 
under  continued  pressure  from  the  west,  and  the  Aryans  of  Anshan 
recovered  thdr  independence,  founding  for  the  first  time  a  national 
dynasty,  and  establishing  thdr  seat  ofgovemment  at  Gabae  on  the 
site  of  the  modem  city  <h  Isfahan. 

The  royal  city  of  Gabae  was  known  as  a  foundation  of  the  Achae- 
menidae  as  late  as  the  time  of  Strabo,  and  the  inscriptions  show  that 
Achaemenes  and  his  successors  did  actually  rule  at  Anshan  until  the 
great  Cyrus  set  out  on  his  career  of  western  victory.  Whether  the 
Kabi  or  KHvi  of  tradition,  the  blacksmith  of  Isfahan,  who  is  said 
to  have  headed  the  revolt  against  ZohSk,  took  his  name  from  the 
town  of  Gabae  may  be  open  to  question;  but  it  is  at  any  rate  re- 
markable that  the  national  standard  of  the  Persian  race,  named 
after  the  blacksmith,  and  supposed  to  have  been  first  unfurled  at 
this  epoch,  retained  the  title  of  Darajsk-a  Kavdni  (the  banner  of 
Kavi)  to  the  time  of  the  Arab  conquest,  and  that  the  men  of  Isfahan 
were,  moreover,  throughout  this  long  period,  always  especially 
charged  with  its  protection.  The  provincial  name  m  Anshan  or 
Assan  seems  to  have  been  disused  in  the  country  after  the  age  of 
Cyrus,  and  to  have  been  replaced  by  that  of  Gabeue  or  Gabiane, 
which  alone  appears  in  the  Greek  accounts  of  the  wars  of  Alexander 
and  his  successors,  and  in  the  get^raphical  descriptions  of  Strabo. 
Gabae  or  Gfivi  became  gradually  corrupted  to  Jai  during  the 
Sasaanian  period,  and  it  was  thus  by  the  latter  name  that  the  old 
citj;  of  Is^han  was  generally  known  at  the  time  of  the  Arab  in- 
vasion. Sutisequentlv  the  title  of  Jal  became  replaced  by  She- 
heristanm  MaRnek,  the  dty  "  par  exc^ittice,  while  a  suburb  which 
had  been  founded  in  the  immediate  vidnity,  and  which  took  the  name 
of  Yahu^h,  or  the  "  Jews'  town,"  from  its  original  Jewish  inhabi- 
tants, gradually  rose  into  notice  and  superseded  the  old  capital.' 

Skeherisldn  and  Yakudieh  are  thus  in  the  early  ages  of  Islam 
described  as  independent  dties,  the  former  being  the  eastern  and 
the  latter  the  western  division  of  the  capital,  each  surrounded  by  a 
separate  wall;  but  about  the  middle  of  the  loth  century  the  famous 
Buyid  king,  known  as  the  Ruin-addatiia  (_al-Dowiek),  united  the  two 
suburbs  and  many  of  the  adjoining  villages  in  one  general  enclosure 
which  was  about  10  m.  in  circumference.  The  city,  which  had  now 
resumed  its  old  name  of  Isfahan,  continued  to  flourish  till  the  ti 


Timur  indeed  is  said  to  have  erected  a  Kelleh  Mindr  or  "skull 
tower  "  of  70,000  beads  at  the  ^te  of  the  city,  as  a  warning  to  deter 
other  communities  from  redsting  his  arms.  The  place,  nowever, 
owing  to  its  natural  advantages,  eradualty  recovered  from  the  effects 
of  this  terrible  visitation,  and  when  the  SaCavid  dynasty,  who  suc- 
ceeded to  power  in  the  l6tb  century,  transferred  their  place  of 
residence  to  it  from  Kazvin,  it  rose  rapidly  in  populousness  and 
wealth.  It  was  under  Shah  Abbas  the  first,  the  moat  illustrious 
soverdgn  of  this  house,  that  Isfahan  attained  its  greatest  prosperity. 
This   monarch  adopted   every  possible  expedient,   by  stimulating 


'  The  name  of  Yahudieh  or  "  Jews'  town  "  is  derived  by  the  early 
Arab  geographers  from  a  colony  of  Jews  who  are  said  to  have 
migrated  from  Babylonia  to  Isfahan  shortly  after  Nebuchadrezzar's 
conquest  of  Jerusalem,  but  this  is  pure  table.  The  Jewish  settle- 
ment really  dates  from  the  vd  century  a.d.  as  is  shown  by  a  notice 
in  the  Armenian  history  of  Moses  of  Chorene,  lib.  iii.  cap.  35.  The 
Isfahan  has  been  generally  comg^red  with  the  Aspadan 
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Ptolemy  in  the  extreme  north  of  Persis,  and  the  identification  is 

f probably  correct.  At  any  rate  the  title  is  of  great  antiquity,  being 
□und  in  the  Bundahish,  and  being  derived  in  all  likelihood  from  the 
family  name  ot  the  race  of  Feri46n,  the  Athviyin  of  romance,  who 
were  entitled  AspiySn  in  Pahlavi,  according  to  the  phonetic  rules  of 
that  language.  /'^^  i 
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,  encouraging  arts  and  manufactUFeR,  and  introducinK 

iuxurioua  habite,  to  attract  vUitors  to  his  favourite  capital.  He 
built  aeverat  magnificent  palaces  in  the  richest  style  of  Oriental 
decoration,  planted  gardenB  and  avenues,  and  diiCnbuted  amon^t 
them  the  waters  of  the  Zendeh-rQd  in  an  endless  series  of  reservoirs, 
fountains  and  cascades.  The  baths,  the  mosgues,  the  colleges,  the 
bazaars  and  the  caravanserais  of  the  city  received  an  equal  share  of 
hia  attention,  and  European  artificers  and  merchants  were  largely 
encouraged  to  settle  in  his  capital.  Ambassadors  viwted  his  court 
from  many  of  the  first  states  of  Euriyje,  and  factories  were  perman- 
ently established  for  the  merchants  of  England,  France,  Holland,  the 
HanseaCic  towns,  Spain.  Portugal  and  Moscow.  The  celebrated 
traveller  Chardin,  who  passed  a  great  portion  of  his  life  at  Isfahan  in 
the  latter  halt  of  the  17th  century,  has  left  a  detailed  and  most 
interesting  account  of  the  statistics  of  the  city  at  that  period.  He 
himself  estimated  the  population  at  600,000,  though  in  popular  belief 
the  number  exceeded  a  miltton.  There  were  i^  flounshmg  villages 
in  the  immediate  neigh bourhoodj  the  enceinte  of  the  city  and 
suburbs  was  reckoned  at  2a  m.,  whde  the  mud  walls  surroundine;  the 
city  itself,  probably  nearly  following  the  lines  of  the  Buyid  en- 
closure, measured  10.000  paces.  In  the  interior  were  counted  163 
mosques,  48  public  colleges,  1803  caravanserais,  373  baths  and  13 
cemeteries.  The  adjoining  suburb  of  Julfa  was  also  a  most  fiourish- 
ing  place.  Originally  founded  by  Bhah  Abbas  the  Great,  who  trans- 
ported to  this  locality  3400  Armenian  families  from  the  town  of  Julfa 
on  the  Arras,  the  colony  increased  rapidly  under  his  fostering  care, 
both  in  wealth  and  in  numbers,  the  Christian  population  being 
estimated  in  1685  at  jo,ooo  souls.  The  first  blow  to  the  prosperity 
of  modern  Isfahan  was  given  by  the  Afghan  invasion  at  the  begmning 
of  the  iStb  century,  since  which  date,  although  continuing  for  some 
time  to  be  the  nominal  head  of  the  empire,  the  city  has  gradually 
dwindled  in  importance,  and  now  only  ranks  as  a  second  or  third  rate 
provincial  capital.  When  the  Kajar  dynasty  indeed  mounted  the 
throne  of  Persia  at  the  end  of  the  i8th  century  the  scat  of  govern- 
ment was  at  once  transferred  to  TeherSn,  with  a  view  to  the  support 
of  the  royal  tribe,  whose  chief  seat  was  in  the  neighbouring  province 
of  MazcndcrSn ;  and.  although  it  has  often  been  proposed,  from 
considerations  of  state  ppl'Cy  in  reference  to  Russia,  to  re-establish 
the  court  at  Isfahan,  wnich  is  the  true  centre  of  Persia,  the  scheme 
has  never  commanded   much   attention.     At   the  same  time   the 

Sovcrnmcnt  of  Isfahfin,  owing  to  the  wealth  of  the  surrounding 
istricts.  has  always  been  much  sought  after.  E^ly  in  the  I9tli 
century  the  post  was  often  conferred  upon  somepoweilul  minister  of 
the  court,  but  in  later  times  it  has  been  usually  the  apanage  of  a 
favourite  son  or  brother  of  the  reigning  sovereign.'  Fatli  AL  Shah. 
who  had  a  particular  affection  for  Isfahan,  died  here  in  1834,  and  it 
became  a  time-honoured  custom  for  the  monarch  on  the  throne  to 
seek  relief  from  the  heat  of  Teherftn  by  formiiw  a  summer  camp  at 
the  rich  pastures  of  Ganduman.  on  the  siiirts  01  Zardeh-Kuh,  to  the 
west  of  MahAn,  for  the  exercise  of  his  troops  and  the  health  and 
amusement  of  his  courtiers,  but  in  recent  years  the  practice  has  been 
discontinued.  (H.  C.  R.) 

ISHIM,  a  town  of  West  Siberia,  in  the  government  of  Tobolsk, 
180  m.  N.W.  of  Omsk,  on  a  river  of  the  same  name,  tributary, 
on  the  left,  of  the  Irtysh.  Pop.  (1897)  7161.  The  town,  which 
was  founded  in  1630,  has  tallow- melting  and  carries  on  a  large 
trade  in  rye  and  rye  flour.  The  fair  is  one  of  the  most  important 
in  Siberia,  its  returns  being  estimated  at  £500.000  annually. 

ISHHAEL  (a  Hebrew  name  meaning  "  God  hears  "),  in  the 
Bible,  the  son  of  Abraham  by  his  Egyptian  concubine  Hagar, 
and  the  eponym  of  a  number  of  (probably)  nomadic  tribes  living 
outside  Palestine.  Hagar  in  turn  personifies  a  people  found  to 
the  east  of  Gilcad  (i  Chron.  v.  10)  and  Petra  (Strabo).'  Through 
the  jealousy  of  Sarah,  Abraham's  wife,  mother  and  son  were 
driven  away,  and  they  wandered  in  the  district  south  of  Bcersheba 
and  Kadesh  (Gen.  xvi.  J,  zxi.  E);  see  Abrahah.  It  had 
been  foretold  to  hia  mother  before  his  birth  that  he  should  be 
"  a  wild  asa  among  men,"  and  that  he  should  dwell  "  before 
the  face  of  "  (that  is,  to  the  eastward  of)  his  brethren.  It  is 
subsequently  stated  that  after  leaving  bis  father's  roof  he 
"  became  an  archer,*  and  dwelt  in  the  wilderness  of  Paran,  and 

'  Zill  cs  Sultan,  cider  brother  of  Muzafar  ed  d-n  Shah,  became 
governor- general  of  the  Isfahan  province  in  1869. 

'On  Paul's  use  of  the  story  of  Hagar  (Gal.  iv.  34-36),  see  Ency. 
Bib.  col.  1934;  and  H.  St  J.  Thacteray,  Rrialion  of  SI  Paul  to 
conUmporary  Jtwish  Thought  (London,  1900),  pp.  196  sqq.;  Hagar 
typifies  the  old  Sinailic  co^-enant.  and  Sarah  represents  the  new 
coi'cnant  of  freedom  from  bondage.  The  treatment  of  the  concubine 
and  her  son  in  Gen.  xvi.  compared  with  ch.  xxi.  illustrates  old 
Hebrew  ciisiams.  on  which  see  further  S.  A.  Cook,  Lavs  oj  Moses,  Sfc. 
(London.  1903),  pp.  ii6sqq.,  140  sq. 

'The  Ituraean  archers  were  of  Jetur,  one  of  the  "sons"  of 
Ishmacl  (Gen.  xnv,  15},  and  wore  Roman  mercenaries,  perhaps  even 
in  Great  Britain  (f  oi.  Exf4.  Fund.  Q.S.,  1909,  p.  383). 


his  mother  took  him  a  wife  out  of  the  land  of  Egypt."  But  the 
genealogical  relations  were  rather  with  the  Edomites,  Midianites 
and  other  peoples  of  North  Arabia  and  the  eastern  desert  than 
with  Egypt  proper,  and  this  is  indicated  by  the  expressions  that 
"  they  dwelt  from  Havilah  unto  Shur  that  is  east  of  Egypt, 
and  be  settled  to  the  eastward  of  his  brethren  "  (see  Mizbadi). 
Like  Jacob,  the  ancestor  of  the  Israelites,  he  had  twelve  sons 
(zxv.  13-18,  P),  of  which  Only  a  few  have  historical  associations 
apart  from  the  biblical  records.  Nebsioth  and  Kedar  suggest 
the  Nabataei  and  Cedrei  of  Pliny  (v.  is),  the  first-mentioned 
of  whom  were  an  important  Arab  people  after  the  time  of 
Alexander  (see  Nabataeahs).  The  names  correspond  to  the 
Nabaitu  and  Kidru  of  the  Assyrian  inscriptions  occupying  the 
desert  east  of  the  Jordan  and  Dead  Sea,  whilst  the  Massa  and 
Tema  lay  probably  farther  south,  Dumah  may  perhaps  be 
the  same  as  the  Domata  of  Pliny  (vi.  33)  and  the  ^obfuSa  or 
iuyvfuiiBa.  of  Pt(riemy  (v.  19,  7,  viii.  33,  3) — Sennacherib 
conquered  a  fortress  of  "  Aribi  "  named  Adumu, — and  Jetur  is 
obviously  the  Ituraea  of  classical  geographers.*  { 

"  Ishmael,"  therefore,  is  used  in  a  wide  sense  of  the  wilder,  roving 
peoples  encircling  Canaan  from  the  north-east  to  the  south,  related 
to  out  on  a  lower  rank  than  the  "  sons  "  of  Isaac.  It  is  practically 
identical  with  the  term"  Arabia  "as  used  by  the  Assyrians.  Nothing 
certain  is  known  of  the  history  of  these  milled  populations.  They 
are  represented  as  warlike  nomads  and  with  a  certain  reputation  for 
wisdom  (Baruch  iii.  33).  Not  improbably  they  spoke  a  dialect  (or 
dialects)  akin  to  Arabic  or  Aramaic'  According  to  the  Mahomme- 
dans,  Ishmael.  who  is  recognized  as  their  ancestor,  lies  buried  with 
his  mother  in  the  Kaaba  in  Mecca.  See  further,  T.  Noldeke,  Ency. 
Bib.,  S.V.,  and  the  articles  Eddm,  Midian.  (S.  A.  C.) 

ISHPEMING,  a  city  of  Marquette  county,  Michigan,  U.S.A., 
about  15  m.  W.  by  S.  of  Marquette,  in  the  N.  part  of  the  upper 
peninsula.  Pop.  (1890)  11,197;  (1900)  13,355,  of  whom  S970 
were  foreign-bom;  (1904)  11,633;  (1910)  12^448.  It  is  served  by 
the  Chicago  &  North  Western,  the  Duluth,  South  Shore  & 
Atlantic,  and  the  L^e  Superior  and  Isbpeming  railways.  The 
city  is  1400  ft.  above  sea-level  (whence  its  name,  from  an  Ojibway 
Indian  word,  said  to  mean  "  high  up  "),  in  the  centre  of  the 
Marquette  Range  iron  district,  and  has  seven  mines  within  its 
limits;  the  mining  of  iron  ore  b  its  principal  industry. 
lahpeming  was  settled  about  1854,  and  was  incorporated  as 
a  dty  in  1873. 

ISHTAR,  or  liXAX,  the  name  of  the  chief  goddess  of  Babylonia 
and  Assyria,  the  counterpart  of  the  Phoenician  Aatarte  iq.v.). 
The  meaning  of  the  name  is  not  known,  though  it  is  possible 
that  the  underlying  stem  b  the  same  as  that  of  Assur  iq.v.),  which 
would  thus  make  her  the  "  leading  one  "  or  "  chief."  At  all 
events  it  is  now  generally  recognized  that  the  name  is  Semitic 
in  its  origin.  Where  the  name  originated  is  likewise  uncertain, 
but  the  indications  point  to  Erech  where  we  find  the  wwship 
of  B  great  mother-goddess  independent  of  any  association  with 
a  male  counterpart  flourishing  in  the  oldest  period  of  Babylonian 
hbtory.  She  appears  under  various  names,  among  which  are 
NaniL,  Innanna,  NinA  and  Anunit.  As  early  as  the  days  of 
Khammurabi  we  find  these  various  names  which  represented 
originally  different  goddesses,  though  all  manifest  as  the  chief 
trait  the  life-giving  power  united  in  Ishtar.  Even  when  the  older 
names  are  employed  it  is  always  the  great  mother-goddess  who 
is  meant.  Ishtar  is  the  one  goddess  in  the  pantheon  who  retains 
her  independent  position  despite  and  tbrou^out  all  changes  that 
the  Baby  Ionian- Assyrian  religion  undergoes.  In  a  certain 
sense  she  is  the  only  real  goddess  in  the  pantheon,  the  rest  being 
mere  reflections  of  the  gods  with  whom  they  are  associated 
as  consorts.  Even  when  Ishtar  is  viewed  as  the  consort  of  some 
chief— of  Marduk  occa^onatly  in  the  south,  of  Assui  more 
frequently  in  the  north — the  consciousness  that  she  has  a 
personality  of  her  own  apart  from  this  association  is  never 
lost  sight  of. 

*  With  Adbeel  (Gen.  xxv.  13)  may  be  identified  Idibi'il  (-ba'il)  a 
tribe  employed  by  Tiglath-Pileaer  IV.  (733  B.C.)  to  watch  the 
frontier  of  Musri  (Sinaitic  peninsula  or  N.  Arabia  ?). 

t  This  is  suggested  by  the  fact  that  Ashurfoanipal  (nb  centuiv) 
mentions  as  the  name  of  their  deity  Atar-Samam  (».«. "  Ishtar  of  the 
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We  may  reasonably  assume  that  the  analogy  drawn  from  the 
process  of  reproduction  among  men  and  animals  led  to  the 
conception  of  a  female  deity  presiding  over  the  life  of  the  universe. 
The  enensioD  of  the  scope  of  this  goddess  to  life  in  general — to 
the  growth  of  plants  and  trees  from  the  fructifying  seed — was  a 
natural  outcome  of  a  fundamental  idea;  and  so,  whether  we 
turn  to  incantations  or  hymns,  in  myths  and  in  epics,  in  votive 
inscriptions  and  in  historical  annals,  Ishtar  is  celebrated  and 
invoked  as  the  great  mother,  as  the  mistress  of  lands,  as  clothed 
in  splendour  and  power — one  might  almost  say  as  the  personifica- 
tion of  life  itself. 

But  there  are  two  aspects  to  this  goddess  of  life.  She  brings 
forth,  she  fertilizes  the  fields,  she  clothes  nature  in  joy  and  glad- 
ness, but  she  also  withdraws  her  favours  and  when  she  does  so 
the  fields  wither,  and  men  and  animals  cease  to  reproduce. 
In  place  of  life,  barrenness  and  death  ensue.  She  is  thus  also 
a  grim  goddess,  at  once  cruel  and  destructive.  We  can,  there- 
fore, understand  that  she  was  also  invoked  as  a  goddess  of  war 
and  battles  and  of  the  chase;  and  more  particularly  among  the 
warlike  Assyrians  she  assumes  thb  aspect.  Before  the  battle  she 
appears  to  the  army,  clad  in  battle  array  and  armed  with  bow  and 
arrow.  In  myths  symbolizing  the  change  of  seasons  she  is 
portrayed  in  this  double  character,  as  the  life-giving  and  the 
life-depriving  power.  The  most  noteworthy  of  these  myths 
describesheras  passing  through  seven  gates  into  the  neth^  world. 
At  each  gate  some  of  her  clothing  and  ber  ornaments  are  removed 
until  at  the  last  gate  she  is  entirely  naked.  While  she  remains  in 
the  nether  world  as  a  prisoner— whether  voluntary  or  involuntary 
it  is  hard  to  say — all  fertility  ceases  on  earth,  but  the  time  comes 
when  she  again  returns  to  earth,  and  as  she  passes  each  gate  the 
watchman  restores  to  her  .what  she  had  left  there  until  she  is 
again  clad  in  her  full  splendour,  to  the  joy  of  mankind  and  of  all 
nature.  Closely  allied  with  this  myth  and  personifying  another 
view  of  the  change  of  seasons  is  the  story  of  Ishtar's  love  for 
Tammuz — symbolizing  the  spring  rime — but  as  midsummer 
approaches  her  husband  is  slain  and,  according  to  one  version, 
it  is  for  the  purpose  of  saving  Tammuz  from  the  clutches  of  the 
goddess  of  the  nether  world  that  she  enters  upon  her  journey 
to  that  region. 

In  all  the  great  centres  Ishtar  had  her  temples,  bearing  such 
names  as  E-anna,  "  heavenly  house,"  in  Erech;  £-makh,  "  great 
house,"  in  Babylon;  E-mash-mash,  "house  of  offerings,"  in 
Nineveh.  Of  the  detaib  of  her  cult  we  as  yet  know  little,  but 
there  is  no  evidence  that  there  were  obscene  rites  connected 
with  it,  though  there  may  have  been  certain  mysteries  introduced 
at  certain  centres  which  might  easily  impress  the  uninitiated  as 
having  obscene  aspects.  She  was  served  by  priestesses  as  well 
as  by  priests,  and  it  would  appear  that  the  votaries  of  Ishtar 
were  in  all  cases  virgins  who,  as  long  as  they  remained  in  the 
service  of  Ishtar,  were  not  permitted  to  marry. 

In  the  aatral -theological  system,  Ishtar  becomes  the  planet  Venus. 
and  the  double  aspect  of  the  goddess  is  made  to  correspond  to  the 
■trikii^ly  different  phases  of  Venus  in  the  summer  and  winter 
seasona.  On  monuments  and  scat-cylinders  she  aopcars  frequently 
with  bow  and  arrow,  though  also  simply  clad  in  long  robes  with  a 
crown  on  her  head  and  an  eight-rayed  star  as  her  symbol.  Statuettes 
have  been  found  in  large  numbers  representing  her  as  naked  with  her 
arms  folded  across  her  brntst  or  holding  a  child.  The  art  thus 
reflects  the  popular  conceptions  formed  of  the  goddess.  Together 
with  Sin,  the  moon-god,  and  Shamash,  the  sun-god,  she  is  the  third 
figure  in  a  triad  personifying  the  three  great  forces  of  nature — moon, 
sun  and  earth,  as  the  life-force.  The  doctrine  involved  illustrates 
the  tendency  of  the  Babylonian  priests  to  centralize  the  manifesta- 
tions of  divine  power  in  the  universe,  just  as  the  triad  Anu,  Bel  and 
Ea  (j-P.} — the  heavens,  the  earth  and  the  watery  deep — form 
another  illustration  of  this  same  tendency. 

Naturally,  as  a  member  of  a  triad,  Uhtar  is  dissociated  from  any 
local  limitations,  and  similarly  as  the  planet  Venus — a  conception 
which  is  essentially  a. product  of  theological  spec  ulation— no  thought 
of  any  particular  locality  for  her  cult  is  present.  It  is  because  her 
cult,  like  that  of  Sin  {g.t.)  and  Shamaah  iq.v.),  is  spread  over  all 
Babylonia  and  Assyria,  that  she  becomes  available  for  purposes  of 
theological  speculation. 

CF.  AsTARTE,  Atargatis,  Great  Mothbb  op  the  Gods,  and 
specially  Babylonian  and  Assyrian  Religion.  (M.  Ja.) 

ISHTIB,  or  IsTiB  (anc.  Aslibon,  Slav.  Sklipliye  or  Sktip), 
a  town  of  Macedonia,  European  Turkey,  in  the  vilayet  of 


Kossovo;  45  m.  E.S.E.  of  Uskub.  Pop.  (1905)  about  10,000. 
Ishtib  is  built  on  a  hill  at  the  confluence  of  the  small  river 
Ishtib  with  the  Bregatnitza,  a  tributary  of  the  Vardar.  It  has 
a  thriving  agricultural  trade,  and  possesses  several  fine  mosques, 
a  number  of  fountains  and  a  large  bazaar.  A  hill  on  the  north- 
west b  crowned  by  the  ruins  of  an  old  castle. 

ISIDORE  OF  ALEXANDRIA,'  Greek  philosopher  and  one 
of  the  last  of  the  Neoplatonists,  lived  in  Athens  and  Alexandria 
towards  the  end  of  the  sth  century  a.d.  He  became  head  of  the 
school  in  Athens  in  succession  to  Marinus  who  followed  Produs. 
His  views  alienated  the  chief  members  of  the  school  and  be  was 
compelled  to  resign  his  position  to  Hegias.  He  b  known  princi- 
pally as  the  preceptor  of  Damascius  whose  testimony  to  bim 
in  the  Life  of  Istdorus  presents  him  in  a  very  favourable  light 
as  a  man  and  a  thinker.  It  is  generally  admitted,  however,  that 
he  was  rather  an  enthusiast  than  a  thinker;  reasoning  with  him 
was  subsidiary  to  inspiration,  and  he  preferred  the  theories  of 
Pythagoras  and  Plato  to  the  unimaginative  logic  and  the  practical 
ethics  of  the  Stoics  and  the  Aristotelians.  He  seems  to  have 
given  loose  rein  to  a  sort  of  theosophical  speculation  and  attached 
great  importance  to  dreams  and  waking  visions  on  which  he  used 
to  expatiate  in  his  public  discourses. 

Damascius'  Life  is  preserved  by  Photius  in  the  Biblictheca,  and  the 
fragments  are  printed  in  the  Didot  edition  of  Diogenes  LaSrtius. 
See  ^athias,  Hist.  iL  30;  Photius,  BJUiotheca,  181;  and  histories 
of  Neoplatonism. 

ISIDORE  OF  SEVILLE,  or  Isidorhs  Hispalensis  (c.  560-636), 
Spanish  encyclopaedist  and  historian,  was  the  son  of  Severianus, 
a  distinguished  native  of  Cartagena,  who  came  to  Seville  about 
the  rime  of  the  birth  of  Isidore.  Leander,  t»shop  of  Seville,  was 
his  elder  brother.  Left  an  orphan  while  still  youtig,  Isidore  was 
educated  in  a  monastery,  and  soon  distinguished  himself  in  con- 
troversies with  the  Arians.  In  sgg,  on  the  death  of  his  brother, 
he  was  chosen  archbishop  of  Seville,  and  acquired  high  renown 
by  his  successful  administration  of  the  episcopal  office,  as  well 
as  by  his  numerous  theological,  historical  and  scientific  works. 
He  founded  a  school  at  Seville,  and  taught  in  it  himself.  In  the 
provincial  and  national  councils  he  played  an  important  part, 
notably  at  Toledo  in  610,  at  Seville  in  619  and  in  6^3  at  Toledo, 
which  profoundly  modified  the  organization  of  the  church  in 
Spain.  His  great  work,  however,  was  in  another  line.  Pro- 
foundly versed  in  the  Latin  as  well  as  in  the  Christian  literature, 
his  indefarigable  intellectual  curiosity  led  him  to  condense  and 
reproduce  in  encyclopaedic  form  the  fruit  of  his  wide  reading. 
His  works,  which  include  all  topics — science,  canon  law,  history 
or  theology — are  unsystematic  and  largely  uncritical,  merely 
reproducing  at  second  hand  the  substance  of  such  sources  as 
were  available.  Yet  in  their  inadequate  way  they  served  to 
keep  alive  throughout  the  dark  ages  some  little  knowledge 
of  the  antique  culture  and  learning.  The  most  elaborate  of  his 
writings  is  the  Onginnm  sive  elymologiarum  libri  XX.  It  was 
the  last  of  his  works,  written  between  622  and  633,  and  was 
corrected  by  his  friend  and  disciple  Braulion.  It  is  an  encyclo- 
paedia of  all  the  sciences,  under  the  form  of  an  explanation  of 
the  terms  proper  to  each  of  them.  It  was  one  of  the  capital 
books  of  the  middle  ages. 

On  the  Libri  differentiarum  sive  dc  proprielaU  wrnwnufft— of  which 
the  first  book  is  a  collection  of  synonyms,  and  the  second  of  ex- 
planations of  metaphysical  and  religious  ideas — see  A,  Mack's 
doctoral  dissertation,  Rennes,  1900.  Mommsen  has  edited  the 
Chronica  majora  or  Chronicon  de  sex  aelatibus  (from  the  creation  to 
A.D.  615)  and  the  "  Historia  Gothorum,  Wandalorum,  Sueborum," 
in  the  Monumenta  Germaniae  historica,  auclores  artliquissimi; 
Chronica  minora  II.  The  history  of  the  Goths  is  a  historical  source 
of  the  firet  order.  The  De  scrtptoribus  ecclesiaslicis  or  better  Dt 
viris  iilustribus,  was  a  continuation  of  the  work  of  St  Jerome  and  of 
Gennadiua  (cf.  G.  von  Dzialowslci  in  KirchtngeschichUiche  Sludien,  iv, 
(1899).    Especially  interesting  is  the  De  natura  rervtn  ad  Sisebutum 


With  Isidore  of  Alexandria  has  been  confused  an  Isidore  of  Gaza, 
mentioned  by  Photius.  Little  is  known  of  him  except  that  he  was 
one  of  those  who  accompanied  Damascius  to  the  Persian  court  when 
Justinian  closed  the  schools  in  Athens  in  529.  Suidas,  in  speaking 
of  Isidore  of  Alesandria,  says  that  Hypatia  was  his  wife,  but  there 
means  of  approximating  the  dates  (see  Hvpatia).  Suetonius, 
Lj/ei^^fro,  refers  to  a  Cynic  philosopher  named  Isidore,  who  ia 
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Hiim  (if  \i\\yMc\     .  .        .    ,  „       -    -     . 

Rrfuta  mmuKharum  o(  Uidure  wbn  adopted  by  many  of  the 
umi-rii-n  ill  Siiiilii  (luritiK  the  7th  and  Htn  ix-nluriM.  The  collection 
ii(  I'liii'iti*  ktiuwii  HK  the  liidoriana  ur  Ilupakmii  in  nut  by  him,  and 
ihi-  fiilliiwlnu,  ailrilmli-d  to  hlin,  arc  of  doiibtrul  authenticity :  De 
orlH  ae  ohitu  patrum  qui  in  Scriptura  laudibui  tfferuntur;  Alle- 
'  e  icripiurof  lacrae  tt  liber  Humtrorum;  De  ordine  crealurartim. 
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Tho  t)illTii>n  of  all  of  liiidore'awork*  by  F.  Orevalo  (Koi 
,ti  7  vol>>.}i  rt'iiriului'i-rl  in  Miftnc,  Patrologia  Lalina, 
'fully  rilltiil.    Sec  alito  C.  ('nnal,  San  hiaoro,  exfiosicion  de 
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aliras  e  ittiieariont.  _  _.  ._   .  ,... 

liviliaatian  rtpafUiia  (Seville.  i(fi)7).    A 
IHIiliopaphit  lA  UlyiHN:  Chuvalicr. 

IIIHQLAH  (i>robabl)'  a  corruption  of  the  Dutch  kuiienblas, 
i'.t't.  Ilautrnbltiie,  literally  "ilurgcon'a  bladder  "),  a  pure  form 
u[  I'liriimcri'inl  Kclntlii  obtained  liom  the  awimming  bladder  or 
iouik]  of  wvcral  apvciee  of  fuh.  The  iturgcon  is  the  most  valu- 
able, vitrloua  >[>uclc<i  of  which,  especially  Acipenser  slellatus 
(ihc  «curuKii)i  A.  nUhentu  (the  sterlet)  and  A.  gilldenstudtii 
(ihr  ou/ir),  flourlih  In  the  Volga  and  other  Russian  rivers, 
lit  ihe  ('ii«j>iiin  and  Black  Scot,  andin  the  Arctic  Ocean,  andyield 
tho  "  KuMJuii  ialjiftloBS  ";  a  large  lish,  SUutus  parkerii,  and 
probably  aonie  other  fish,  yield  the  "  Brazilian  Isinglass  ";  other 
lew  (Iclinltcly  iharacicriiscd  fiih  yield  the  "  Penang  "  product; 
while  iho  common  cu4t,  the  hake  and  other  Gadidae  also  yield 
K  varieiy  of  iHlngiitM.  The  sounds,  having  been  removed  from 
Ihe  lisli  aivl  cleunwfl,  undergo  no  other  preparation  than  desicca- 
tion or  drying,  an  operation  needing  much  care;  but  In  this 
prweta  Ihr  auumls  an  subjected  to  several  different  treatments. 
1(  the  sound  Itr  uno|)cnod  the  product  appears  in  commerce  as 
"pll»e,"  "i>urso"  or  "lump  Islnglaaa";  if  opened  and  unfolded, 
M  "  Ivaf  "  or  "  honoycomb  "\  if  folded  and  dried,  as  "  book," 
and  if  rolled  out,  u  "  ribbon  istngiass."  Russian  isinglass 
generally  apiwars  In  commerce  as  leaf,  book,  and  long  and  short 
atnplc;  llraillian  Isinglass,  from  Para  and  Maranham,  as  pipe, 
lump  and  hoi>c>'Cumb;  the  latter  product,  and  also  the  isinglass 
of  Hudson's  Day,  I'ensng,  Manila.  &c,,  is  darker  in  colour  and  less 
lolubli?  than  the  Russian  produi't. 

The  finest  isinglass,  which  comes  from  the  Russian  ports  of 
Astrakhan  and  Tagafuog,  h  prepared  by  steeping  the  sounds  in 
hoi  water  in  order  to  remove  mucus,  &c. ;  ihey  are  then  cut  open 
and  the  inner  membrane  exposed  to  the  air;  after  drying,  the 
outer  membritnc  Is  removed  by  rubbing  and  beating.  As 
imponetl.  isinglass  Is  usually  too  tough  and  hard  to  be  directly 
used.  To  increnw  its  availability,  the  raw  material  is  sorted, 
a<.viked  in  water  till  it  becomes  lloxible  and  then  trimmed;  the 
trimmliuts  ar**  mUI  as  a  lon-cr  grade.  The  trimmed  sheets  are 
n^melintes  iMsseil  bct\w-en  steel  rollers,  which  reduce  them  to 
the  thickness  u(  [M|X'r:it  then  npjKnrsas  a  transparent  ribbon, 
"shot  "  like waternl silk.  Theribbon  isdried.and.if  necessary, 
i-ui  into  stripa,  •  ■•* 

Ttt«  princi]>al  use  of  isinglass  is  for  clarifying  nines,  beers 
am)  other  liquids.  This  pro^Krly  is  the  more  remarkable  since 
it  is  not  pivtscsMxl  by  «r\1iiuu>''  iKlatin:  it  has  been  ascribed  to 
iis  libtutts  strut'ime,  which  fi^rms.  as  it  were,  a  tine  network  in 
the  lii)uitl  in  whith  it  is  di^^minatetl,  &nd  thereby  mechamcally 
t\Arri«  »K>wn  all  the  minute  (wnicle*  which  on-»sion  the  ttirbidity. 
The  cheaper  \"arieti«»  an^  more  wimmonly  used:  many  brcwets 
(Hefer  the  IVn»r>g  |>n>luct;  Ru^.^n  leaf,  howev"er,  is  xisi\l 
by  ih^me  Siviiis.h  b^^^weT*;  and  Russi.An  l^>ng  staple  is  used  in 
iV  XWwvvstershirc  dvler  industry.  Oi  sei.\in>.lan'  importance 
i*  its  use  t\w  ctiltiMrx'  anil  wnfeviinnery  purp<we*,  for  example, 
in  ntAkinj;  h-iliv-*,  *ti:'te«i!t)!  jjms,  So.  Iletv  it  is  of;en  replJceJ 
I'V  the  »>  calW  "  jvitent  isisxsUss."  »Wcb  (s  a  \-er\-  pure  fH-t>in. 
j«vl  lUttiTS  t":\»TO  iMtutsl  Ui!VslA.«  by  Nfiiv*;  us*^«s  t»>r  fUriijins 
ti.)Ut<l.<.  Il  hi*  few  whvT  Si'i'licjiii'ns  in  the  arts.  Min\l 
»i;h  pAm.  t;  is  emi^iA-evf  t-.^  giw  a  lustre  ti>  ribbons  and  silk: 
)M>v:fvrai<Nl  with  "naier.  :>}Mni*A  li.;uorii-e  snj  lamp  bUck 
«  t\>t:i'*  j>-.x  lii.iiAti  ii-.k.  4  A'hi::o:>.  nv.M\'.  w■•.^  a  K-,;k  tir.cture 
i,«f  K-wx-Ju.  'wv,*h,il  o\«  sar^cnel  an.!  a'.A^»-ed  to  Jr>\  ior^^ 
the  wv.",  k»v«««  "\x»v.rt  t^Uster."  Auvsbei  ihaskt  b  chained 
bv  a.l.'.:n(  «>«k-  «v-ij  aK.i  a  Uiite  »«:.>  iW"  roats  to  a  solu;kw  « 
liiie  gt-.ie.     It  alw  has  x-a'-.uMe  aj^'v.;:rui:iRg  pn.ipet:i«;  by 


dissolving  in  two  porta  of  pure  alcohol  it  forms  a  diamond 
cement,  the  solution  cooling  to  a  white,  opaque,  h&id  solid; 
it  also  dissolves  in  strong  acetic  add  to  form  a  powerful  cement, 
which  Is  i^pecially  useful  for  repairing  glass,  [wttery  and 
like   substances. 

ISIS  (Egyptian  Bse),  the  most  famous  of  the  Egyptian  god- 
desses.   She  was  of  human  form,  in  early  times  distinguished 

only  by  the  hierogtypb  of  ber  name  Jj  upon  her  head.    Later 

she  commonly  wore  the  horns  of  a  cow,  and  the  cow  was  sacred 
to  her;  it  is  doubtful,  however,  whether  she  had  any  animal 
representation  in  early  times,  nor  had  she  possession  of  any 
considerable  locality  until  a.  late  period,  when  Philae,  Bebbet 
and  other  large  temples  were  dedicated  to  her  worship.  Yet 
she  was  of  great  importance  in  mythology,  religion  and  magic, 
appearing  constantly  in  the  very  ancient  Pyramid  texts  as  the 
devoted  sister-wife  of  Osiris  and  mother  of  Horns.  In  the 
divine  genealogies  she  is  daughter  of  Keb  and  Nut  (earth  and 
sky).  She  was  supreme  in  magical  power,  cunning  and  know- 
ledge. A  legend  of  the  New  Kingdom  tells  how  she  contrived 
to  learn  the  all-powerful  hidden  name  of  Re'  which  he  had 
confided  to  no  one.  A  snake  which  she  had  fashioned  for  the 
purpose  stung  the  god,  who  sent  for  her  as  a  last  resort  in  his 
unendurable  agony;  whereupon  she  represented  to  him  that 
nothing  but  his  own  mysterious  name  could  overcome  the 
venom  of  the  snake.  Much  Egyptian  magic  turns  on  the  healing 
or  protection  of  Horus  by  Isis,  and  it  Is  chieSy  from  magical 
texts  that  the  myth  of  Isis  and  Osiris  as  given  by  Plutarch  can  be 
illustrated.  The  Metternich  stela  (XXXth  Dynasty),  the  finest 
example  of  a  class  of  prophylactic  stelae  geikcrally  known  by 
the  name  of  "  Horus  on  the  crocodiles,"  is  inscribed  with  a  long 
test  relating  the  adventures  of  Isis  and  Horus  in  the  marshes 
of  the  Delta.  With  her  sister  Nephthys,  Isis  is  frequently  repre- 
sented as  watching  the  body  of  Osiris  or  mourning  his  death. 

Isis  was  identified  with  Demeter  by  Herodotus,  and  described 
as  the  goddess  who  was  held  to  be  the  greatest  by  the  Egyptians; 
he  states  that  she  and  Osiris,  unlike  other  deities,  were  worshipped 
throughout  the  land.  The  importance  of  Isis  hod  increased 
greatly  since  the  end  ofthe  New  Kingdom,  lliegreat  temple  of 
PhiUe  was  begun  under  the  XXXth  Dynasty;  that  of  Behbet 
seems  to  have  been  built  by  Ptolemy  II.  He  cult  of  Isis  spread 
into  Greece  with  that  of  Serapis  early  in  the  3rd  century  B.C. 
In  Egypt  itself  Isea,  or  shrines  of  Isis,  swarmed  At  Coptos 
Isis  bedune  a  leading  divinity  on  a  par  with  the  early  god  Min. 
About  80  B.C.  Sulla  founded  an  Isiac  coUege  in  Rome,  but  tbdr 
altars  within  the  dty  were  overthrown  by  the  consuls  no  less 
than  four  times  in  the  decade  from  5S  1048  B.C.. and  thewoi5hq> 
of  Isis  at  Rome  continued  to  be  limited  or  suppressed  by  a 
succession  <rf  enactments  which  were  enforced  until  the  reign 
of  Caligula.  The  Isiac  mysteries  were  a  representation  of  the 
chief  e\-ents  in  the  myth  of  Isis  and  Osiris — the  murdo-  of 
Osiris,  the  Umoiiations  of  Isis  and  her  wanderings,  ftdlowcd 
by  the  triumph  of  Horus  over  Sctfa  aod  the  MurrectJop  of  the 
slain  god — accompanied  by  music  and  an  expodtion  of  tbc  innn 
meaning  of  the  spectacle.  These  were  tiaditioiul  in  aacieni 
Egypt,  and  in  their  later  devek^>mait  were  do  do«bt  aficcted 
by  the  Eleusinian  mysteries  of  Demeler.  They  appealed  power- 
fully to  the  imagination  and  the  tehgioas  sense.  The  initiated 
went  through  rites  of  purincation.  and  practised  a  degree  of 
a^-eiicism;  but  for  many  the  fcsural  was  believed  to  be  an 
orraston  for  dark  orgies.  Isis  nut^ng  the  child  Horas  (&r- 
[Mkhraits^  was  a  very  common  figure  in  the  Deltaic  poiod. 
and  in  these  later  da>-s  was  still  a  bvouriie  represcniaJoc 
The  lst$  temples  discovervd  at  Pompen  and  in  Rome  show  *.hj: 
ancient  monuments  as  weU  as  objeas  «rf  small  siw  weie  brocgi- 
from  Es\-pt  to  ItJly  tor  dedicarlon  to  her  wwshfp.  b=:  i>« 
g^^dess  abecrbed  the  ai;ribuies  of  aQ  female  c;\-i=i-Jes:  sbt 
w;is  goddess  of  the  canh  and  its  fniits,  of  the  Niie.  oi  the  ss. 
of  the  undem>r'.J.  of  love,  healing  and  maKic  From  the  time  <K 
Vespasian  onwards  ;he  «tsship  of  Isis.  ahrays  pop-clai  w:th  scoe 
se%.-^ii>ai,  had  a  gnfj;  \-of.:<  throcgbout  the  wes:crti  wotl^i.  arsi 
if  »«  »i:bc^:  traces  i=  Briiaia.  I;  pro^-wi  jfee-aias:  KiceaKi; 
Di:]iti20c  by  VjOOQIC 
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of  the  pa£!in  cults  in  maintaining  itself  against  Christianity, 
with  which  it  had  not  a  little  in  common,  both  in  doctrine  and 
in  emblems.  But  the  destruction  of  the  Scrapeum  at  Alexandria 
in  A.D.  397  was  a  fatal  blow  to  the  prestige  of  the  Graeco-Egyptian 
divinities.  The  worship  of  Isis,  however,  survived  in  Italy 
into  the  5th  century.  At  Philae  her  temple  was  frequented  by 
the  barbarous  Nobatae  and  Blemmyes  until  the  middle  of  the 
6th  century,  when  the  last  remaining  shrine  of  Isis  was  finally 

See  G-  Lataye,  art. "  Isls  "  in  Darembei^  ct  Saglio,  DicUonnairt  des 
aniiquitis  (1900);  id.  Hilt. du  cutit  4tt iiviniiis  d' Alexandra  kors  dt 
I'^pu  (1883);  Meyer  and  Drexler,  art,  "Isis"  m  Rfischer'a 
Ltxtcon  der  grtech.  undrdm.  MyAoiogie  (1891-1893}  (very  elaborate) ; 
E.  A.  W.  Budge,  Cads  of  Uu  Egyptians,  vol  ii.  ch.  xiLi. ;  Ad.  Rusch, 
D«  Serapide  et  Iside  in  Graecia  cvUis  (dissertation)  (Berlin,  1906)- 
(The  author  especially  coltects  the  evidence  from  Creek  inecnptions 
«arBcr  than  the  Ronuin  oonquest;  he  contends  tiw.t  the  mysteries  of 
las  were  not  equated  with  the  Eleusiiian  mysteiies.)     (F.  Ll.  G.) 

ISKEUB,  the  chief  town  of  a  Cssa  (governed  by  a  kaimakam) 
in  the  vilayet  of  Angon.  in  Ana  Miaor,  dtitude  1460  ft.,  near 
the  left  bank  of  the  Kisl  Irmak  (asc.  Haiys),  100  m.  in  an 
air-line  N.E.  of  Angon  and  60  S.E.  of  KastamQni  (to  which 
vilayet  it  belonged  till  1894).  P«q».  10,600  (Cuinet,  La  Tvr^ue 
d' Asie,  i%t^.  It  lies  Kvend  miles  off  the  road,  now  aband(»ted 
by  wheeled  traffic,  between  Chjui»»  and  Amasia  in  a  pictunesque 
cvi  de  sac  amongst  wooded  hills,  at  the  foot  of  a  limestone  rock 
crowned  by  the  ruins  of  an  ancient  fortress  now  filled  with 
houses  (photograjA  in  Andoson,  Smdia  Pontica,  p.  4).  Its 
andent  name  is  uncertwB.  Near  tbe  town  (on  S.)  are  saline 
springs,  whence  salt  is  extracted. 

ISL&,  JOSfi  FBANCISCO  DB  (1703-1781),  Spanish  satirist, 
was  bean  at  Villavidaoes  (Le6n)  on  the  34th  of  March  1703. 
He  joined  the  Jesuits  in  1719,  was  banished  from  Spain  with 
his  brethren  in  1767,  and  settled  at  Bologna,  where  he  died 
the  3nd  of  November  1781.  His  earliest  publication,  a  Carta 
de  un  residente  en  Rj>na  (X735),  isapan^yricof  trifling  interest, 
and  La  Juventud  IriunJatUe  (1737)  was  written  in  collaboration 
with  Luis  de  Lovada.  Isla's  gifts  werefirstdiown in  his  Triunfo 
del  amor  y  de  la  leaitad:  Dia  Cratide  de  Naearra,  a  satirioJ 
descriprion  of  the  co-emonies  at  Pamplona  in  honour  of  Ferdinand 
VI. 's  accession;  its  sly  humour  so  far  escaped  the  victims 
that  they  thanked  the  writer  for  his  appreoatios  of  their  local 
efforts,  but  the  true  significance  of  the  work  was  discovered 
shortly  afterwards,  and  the  protests  were  so  violent  that  Isla 
was  transferred  by  his  superiors  to  another  district.  He  gained 
a  great  reputation  as  an  effective  preacher,  and  his  posthumous 
Sertnonet  morales  (1792-1793)  justify  his  fame  in  this  respect. 
But  his  position  in  the  history  of  Spanish  literature  is  due  to 
his  Historia  del  famoso  pndicador  jray  Gerutidio  de  Campaau, 
alias  Zoles  (175S],  a  novel  which  vnttily  caricatures  the  bom- 
bastic eloquence  of  pulpit  orators  in  Spain.  Owing  to  the 
protests  of  the  Dominicans  and  other  regulars,  the  book  was 
prohibited  in  1760,  but  the  second  part  was  issued  surreptitiously 
in  1768.  He  translated  GU  Bias,  adopting  more  or  less  seriously 
Voltaire's  unfounded  suggestion  that  Le  Sage  plagiarized  from 
E^inel's  Marcos  de  ObregAn,  and  other  Spanish  books;  the 
text  appeared  in  1783,  and  in  1838  was  greatly  modified  by 
Evaristo  Fcfia  y  Martin,  whose  arrangement  is  still  widely  read. 

See  Policarpo  Mingote  y  Tarrazona,   Varones  iiuslres  de  la  pro- 
vitKta  de  LeSn  (Le6n,  iSSo),  pp.   185-31S;  Bernard  Gaudeau,  L" 
PrUheurs   burlesques  en  Espagne  au  XVlIf  siicle   (Paris,   l8gi 
V.  Cian,  L'lmmtrraaioiie  dti  Gesuili  spagnuoli  leUerati  in  lUdia  (Tonn 
1895).  U.  F.-K.) 

ISLAH.  an  Arabic  word  meaning  "  pious  submission  to  the 
will  of  God,"  the  name  of  the  rdigion  of  the  orthodox  Mahom- 
ntedans,  and  hence  used,  genericatly,  for  the  whole  body  of 
Mahommedan  peofJes.  Salama,  from  which  the  word  is  derived 
appears  in  salaam, "  peace  be  with  you,"  the  greeting  of  the  East, 
and  in  Moslem,  and  means  to  be  "  free  "  or  "  secure."  (See 

MAHOHlfEDAN  REUGIOK,   &C.) 

ISLAHABADt  a  town  of  India,  in  the  state  of  Kashmir,  on 
the  north  bank  of  the  Jhelum.  Pop.  (r9or)  9390.  The  town 
crowns  the  summit  of  a  long  low  ridge,  extending  from  the 
mounttdns  eastward.    It  is  the  second  town  in  Kashmir, 


was  originally  the  capital  of  the  valley,  hut  is  now  decaying. 
It  contains  an  old  summer  palace,  overshadowed  by  plane 
trees,  with  numerous  springs,  and  a  fine  mosque  and  shrine. 
Below  the  town  is  a  reservoir  containing  a  spring  of  clear  water 
called  the  AnanJ  Nag,  slightly  sulphurous,  from  which  volumes 
of  gas  continnally  arise;  the  water  swarms  with  sacred  fish. 
There  are  manufactures  of  Kashmir  shawls,  also  of  chintzes, 
cotton    and    woollen   goods. 

ISLAND  (O.E.  teg  -isle,  -|-land'),  in  physical  geography, 
a  term  generally  definable  as  a  piece  of  land  surrounded  by 
water.  Islands  may  be  divided  into  two  main  classes,  continental 
and  oceanic.  The  former  are  such  as  would  result  from  the 
submergence  of  a  coastal  range,  or  a  coastal  highland,  until 
the  mountain  bases  were  cut  off  from  the  mainland  while  thdr 
summits  remained  above  water.  The  island  may  have  been 
formed  by  the  sea  cutting  through  the  landward  end  of  a 
peninsula,  or  by  the  eating  back  of  a  bay  or  estuary  untila  portion 
of  the  mainland  is  detached  and  becomes  surrounded  by  water. 
In  all  cases  where  the  continental  islands  occur,  they  are  con- 
nected with  the  mainland  by  a  continental  shelf,  and  thdr 
structure  is  essentially  that  of  the  mainland.  The  islands  off 
the  west  coast  of  Scotland  and  the  Isles  of  Man  and  Wight 
have  this  relation  to  Britain,  while  Britain  and  Ireland  have  a 
similar  relation  to  the  continent  of  Europe,  The  north-east 
coast  of  Australia  furnishes  similar  examples,  but  in  addition 
to  these  in  that  locality  there  are  true  oceanic  islands  near  the 
mainland,  formed  by  the  growth  of  the  Great  Barrier  coral  reef. 
Oceanic  islands  are  due  to  various  causes.  It  is  a  quesHon 
whether  the  numberless  islands  of  the  Malay  Archipelago  should 
be  regarded  as  continental  or  oceanic,  but  there  is  no  doubt 
that  the  South  Sea  islands  scattered  over  a  portion  of  the 
Pacific  belong  to  the  oceanic  group.  The  ocean  floor  is  by  no 
means  a  level  plain,  but  rises  and  falls  in  mounds,  eminences 
and  basins  towards  the  suriace.  When  this  configuration  is 
emphasized  in  any  particular  oceanic  area,  so  that  a  peak  rises 
above  the  surface,  an  oceanic  island  is  produced.  Submarine 
volcanic  activity  may  also  raise  material  above  sea-level,  or 
the  buckling  of  the  ocean-bed  by  earth  movements  may  have 
a  similar  result.  Coral  islands  (see  Atoll)  are  oceanic  islands, 
and  are  frequently  clustered  upon  plateaux  where  the  sea  is  . 
of  no  great  depth,  or  appear  singly  as  the  crown  of  some  isolated 
peak  that  rises  from  deep  water. 

Island  life  contains  many  features  of  peculiar  Interest.  The 
sea  forms  a  barrier  to  some  forms  of  life  but  acts  as  a  carrier  to 
other  colonizing  forms  that  frequently  develop  new  features 
in  their  isolated  surroundings  where  the  struggle  for  existence 
is  greater  or  less  than  before.  When  a  sea  barrier  has  existed 
for  a  very  long  time  there  is  a  marked  difference  between  the 
fauna  and  flora  even  of  adjacent  islands.  In  Bali  and  Borneo, 
for  example,  the  flora  and  fauna  are  Asiatic,  while  in  Lombok 
and  Celebes  they  are  Australian,  though  the  Bali  Straits  are 
very  narrow.  In  Java  and  Sumatra,  though  bdonging  to  the 
same  group,  there  are  marked  developments  of  bird  life,  the 
peacock  being  found  in  Java  and  the  Argus  pheasant  in  Sumatra, 
having  become  too  specialized  to  migrate.  The  Cocos,  Keeling 
Islands  and  Christmas  Island  in  tbe  Indian  Ocean  have  been 
colonized  by  few  animal  forms,  chiefly  sea-birds  and  insects, 
while  they  are  clothed  with  abundant  vegetation,  the  seeds  of 
which  have  been  carried  by  currents  and  by  other  means,  but 
the  variety  of  plants  is  by  no  means  so  great  as  on  the  mainland. 
Island  life,  therefore,  is  a  sure  indication  of  the  origin  of  the 
island,  which  may  be  one  of  the  remnants  of  a  shattered  or 
dissected  continent,  or  may  have  arisen  independently  from  the 
sea  and  become  ^terwards  coh>nized  by  drift. 

The  word  "  island  "  is  sometimes  used  for  a  piece  of  land  cut  off  by 
the  tide  or  surrounded  by  marsh  (e.g.  Hayling  Island). 


'The  „.     „.  ,..        _ 

Battersea,  is  cognate  with  Norw.  ^v,  leel.  ey,  and  the        .... 
Ger.  Eiland,  &c.;  it  is  referred  to  the  original  Teut.  ahwia,  a  plai 
in  water,   akwa,  water,  cf.   Lat.  aqua;  the  same  word  is  seRn  i 
English  "  eyot,"  "  ait,"  an  islet  in  a  river.    The  spellii^ 
accepted  before  1700,  is  due  to  a  false  connexion  with  " 


•■,  Lat. 
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ULAY.  t  he  MuthcrnnKwt  iiUnd  at  the  Inner  Hebridci,  Argyll* 
Nlilrc,  Scolluml,  lO  m,  W.  of  Kintyre  and  }  m.  S.W.  of  Jura, 
from  whlih  ll  U  wjiarated  by  the  Sound  of  Iilay.  Pop.  (1901) 
OH57:  areii,  150,400  acmij  maximuni  brcadih  19  m.  and 
maximum  lciit(lh  15  m.  The  (Ka-lochu  Gruinart  and  Indaal  cut 
Iniu  1(  NO  ik-i!|)ly  iH  almuat  lu  convvrl  the  wcntcrn  portion  into 
n  iia|)iiralc  [alnml.  It  li  rich  and  productive,  and  has  been  called 
thti  "(^uiTh  of  iho  lIcbrldtN."  The  lurface  generally  is  regular, 
tha  hlRhnitl  nummlti  being  Uen  Uhcigcir  (1609  ft.)  and  Sgorr 
nam  Kauilcann  (1407  ft.].  There  are  several  freshwater  lakes 
ami  Ntrrams,  which  provide  good  fuhing.  Inlay  was  the  ancient 
■I'di  of  the  "  lord  of  the  IhIcs,"  the  first  to  adopl  that  title  being 
J<dui  MucdonaUl  of  IjIc  of  Isluy,  who  died  about  i.}S6i  but  the 
Mat'donalils  were  ultimately  oustrd  by  their  rivals,  the  Campbells, 
nbuut  ibi6.  hluy  House,  the  ancient  seat  of  the  Campbells  of 
Islay,  Nlanils  ul  (he  head  uf  Loch  Indniil.  The  island  was  formerly 
oi't'upird  by  imull  irofUTi  and  tacksmen,  but  since  iSji  it  has 
ticrn  gradually  devcloiwd  into  large  ihcep  and  arable  farms  and 
roniiiilerahle  business  is  dune  In  stock-raising.  Dairy-farming 
Is  largely  followed,  and  oats,  barley  and  various  green  crops  are 
rnlsed.  The  chief  dlHicuIty  in  the  way  uf  reclamation  is  the  great 
area  of  jteat  (60  iq.  m.)>  which,  at  Its  present  tale  of  consumption, 
Is  calculated  to  last  1500  years.  The  island  contains  several 
whUky  dislilleriei,  producing  about  400,000  gallons  annually. 
SIhIo  and  mnrble  ani  quarried,  and  there  is  a  little  mining  of 
Iron,  lead  and  silver.  At  Bowmore,  the  chief  town,  there  is  a 
ctinkidernble  shipping  tra<le.  Port  Kllcn,  the  principal  village, 
has  a  (]uay  wllh  lighthouse,  a  fishery  and  a  golf-course.  Port 
Askaig  is  the  ferry  station  for  Faolin  on  Jura.  Regular  com- 
municatlun  wllh  the  Clyde  Is  maintained  by  steamers,  and  a 
cable  was  laid  Iwlween  Lagavulin  and  Kintyre  in  1871. 

IILH  OP  THI  BLBST,  or  Fortunate  Islands  (Gr. 
fti  n>  jMAA^bW  v^ffoii  Lat.,  Fortunatae  Inaulae),  in  Greek 
n\ythuto|ty  a  group  of  islands  near  the  edge  of  the  Western 
Ocean,  )K»|^ed  not  by  the  dead,  but  by  mortals  upon  whom 
the  guits  had  conferre<l  immortality.  Like  the  islands  of  the 
t'haraclana  In  Homer  ((hf.  viii.)  or  the  Celtic  Avolon  and  St 
Itremlan's  Island,  the  Islea  of  the  Blest  are  represented  as  a 
Inntl  uf  iv^n^etual  summer  and  abundance  of  all  good  things. 
No  tfferene«  is  made  to  them  by  Homer,  who  speaks  instead  of 
the  Klysian  Plain  (lU.  iv.  and  iz.),  but  they  arc  mentioned  by 
\lfiiv>i\  {W,vh  •iml  /Xivj.  108)  and  Pindar  ((V.  a,),  A  \-ery  old 
(radtlion  sunests  that  the  idea  of  such  on  euthly  paradise 
was  a  reminiwcnoe  of  aome  unrtcortied  voyoje  to  Madeira  and 
the  CanatteK,  which  arr  sometimes  named  Fortunatae  Insulae 
t.y  meilirval  mA|>-mAker9.       (See  Atlantis.1 

ISUHOTON  lin  IXimesdav  an>l  latu'  documents  Isttdon. 
/«W.Mt  and  in  the  mth  century  if irjWyi>»l.  a  northern  metro- 
|H.iliiKn  tnttMUKh  of  tomlon,  Fngland,  bounded  E.  by  Stoke 
NewtnulvW  and  Haokiwy.  S.  by  Shorwlitch  and  Finsburj-,  and 
\V.  by  St  Pam-ra*.  and  extending  N.  10  the  boundary  of  the 
<»univ  «( l.>.»»k>n.  l\H>.t»wiVt,w.ooi.  The  name  is  commonly 
li|H>b<^(  to  th*  s*»uiher«  |>«rt  iW  the  U^ruugh,  which.  bowe\-et, 
iiuhule.*  (he  disiriiis  o(  Holloway  in  (he  no«h.  HiKhbun,-  in 
the  e^tft,  \^n  of  Kin^sland  in  (he  wuth-east,  and  Batn»buT>- 
and  ('ittMnt>Uty  in  the  sMuth-trnlrxl  pi«rtiiui.  The  districts  in- 
^ Iwded  |U>(wr\-<f  the  n*nu>s  v>t  An.ien(  mAiwMX.  and  in Canonbuiy. 
^»hi«t>  Mimgol  »s  earlv  *s  the-  1,4th  century  to  the  priory  of 
St  BarthvtKwww.  Siwiihticld,  (mots  of  (he  ulJ  manor  house 
rv!u.«in-  The  liel-.b  »ud  iJ*vW  >.»(  tniertjinmenl  in  IsUtgrton 
»rix-  fawHuite  (Uaix*  vf  rwt>rt  («>r  (he  ri:i«ens  of  U'ndon  in  (he 
cih  \-et«ur>-  And  Uter;  the  nnvlem  iUlls  IVnd  Rvvsd  recalls 
the  ^^x>«  iM"  dw\"k- hunting  pw»!ise\i  here  and  «n  Mher  ptuiiis 
in  the  |\jt(t^.  «!\d  the  pt^jmlariiv  ,i|"  the  plaoe  was  increased  by 
(he  di*i\«\-«v  •.»(  ^-hjiixt^^te  *v;U.  A(  C»*penh.»st«  Fklvi*.  now 
iwe(v%l  t>\  tV  fTNil  cTiiUle  nwriet  \".."^5j'  «dK'ii«a«  Ci'fe\k>cian 
KvM,*,  s  sn,\(;  meeiiv-jt  W  l*b.varers  was  h<:.t  its  (S,n,  They  w«e 
susi^"^"'*"*!  ^**  isurn.i.:-^  tv  irafvee  their  wws  or,  psrtUmeai  by 
■<n>;%-»v>e.  hw(  a  .i;^;>'4,v  v»f  B-r.-iirt-  fv^roc  held  ihem  in  chevi- 
(V  nnvst  nv'!*>wv!t»-v  n>.ytfm  irs;t;u:N»BS  (n  liC-=*t\>c  are  tfc* 
.\jt?w\;':utAl  lt.i"  l\v!;'vv>;  K.sid  ewctfv*  is  iS?;.  and  aMd 
*^>r  -st^'c  *tt,t  h^•t>*■  !i\'*s  ji-;d  v-:he*  <v^;V::-.os*,  l^c=;«.■s^*-."e 


Prison,  Caledonian  Road  (i843},avsatpileofbuitdmg3radiatiDg 
from  a  centre,  and  Holloway  Prison.  The  borough  has  only  some 
40  acres  of  public  grounds,  the  principal  of  which  is  Highbury 
Fields.  Among  its  institutions  are  the  Great  Northern  Central 
Hospital,  Holloway,  the  London  Fever  Hospital,  the  Northern 
Polytechnic,  and  the  London  School  of  Divinity,  St  John's 
HaLl;Highbury,  Islington  Is  a  sufiragan  bishopric  in  the  diocese 
of  London.  The  parliamentary  borough  of  Islington  has  north, 
south,  east  and  west  divisions,  each  returning  one  member. 
The  borough  council  consists  of  a  mayor,  10  aldermen  and 
60  councillors.    Area,  3091  5  acres. 

ISLIP,  a  township  of  Suffolk  county.  New  York,  U.S.A., 
in  the  central  part  of  the  S.  side  of  Long  Island.  Pop.  (1905, 
stalecensus)  13,731;  (1910)18,346.  The  township  Is  16  m.  long 
from  E.  to  W.,  and  8  m.  wide  in  its  widest  part.  It  is  bounded 
on  the  S.  by  the  Atlantic  Ocean;  between  the  ocean  and  the 
Great  South  Bay,  here  3-7  m,  wide,  is  a  long  narrow  strip  of 
beach,  called  Fire  Island,  at  the  W.  end  of  which  is  Fire  Island 
Inlet.  The  "  Island  "  beach  and  the  Inlet,  both  very  dangerous 
for  shipping,  are  protected  by  the  Fire  Island  Lighthouse, 
the  Fire  Island  Lightship,  and  a  Life  Saving  Station  near  the 
Lighthouse  and  another  at  Point  o'  Woods.  Near  the  Light- 
house there  are  a  United  States  Wireless  Telegraph  Station  and 
a  station  of  the  Western  Union  Telegraph  Company,  which 
announces  to  New  York  incoming  steamships;  and  a  little 
farther  E.,  on  the  site  formerly  occupied  by  the  Surf  House,  a 
well-known  resort  for  hay-fever  patients,  is  a  state  paik.  Along 
the  "  Island "  beach  there  is  excellent  surf-bathing.  The 
township  is  served  by  two  parallel  branches  of  the  Long  Island 
railroad  about  4  m.  apart.  On  the  main  (northern)  division 
are  the  villages  of  Brentwood  (first  settled  as  Modem  Times, 
a  quasi  free-love  community),  which  now  has  the  Convent  and 
School  of  St  Joseph  and  a  large  private  sanitarium;  Central 
Islip,  the  seat  of  the  Central  lalip  State  Hospital  for  the  Insane; 
and  Ronkonkoma,  on  the  edge  of  a  lake  of  the  same  name  (with 
no  visible  outlet  or  inlet  and  suffering  remarkable  changes  is  area). 
On  the  S.  division  of  tlie  Long  Island  railroad  are  the  villages 
of  Bay  Shore  (to  the  W.  of  which  is  West  IsHp);  Oakdale;  West 
SayviUc,  originally  a  Dutch  settlement;  Sayville  and  Bsypwt. 
The  "  South  Country  Road  "  of  crushed  dam  or  oyster  sbelb 
runs  through  these  villages,  which  arc  famous  for  oyster  and 
clam  fisheries.  About  one-half  of  the  present  township  was 
patented  in  1684,  i6«6,  1688  and  r6g7  by  William  Nieolb 
(1657-1733),  the  son  of  Matthias  NicoBs,  iriio  came  f inni  Islip  in 
Oxfordshire,  England;  this  large  estate  (on  citber  side  of  the 
Connetquot  or  Great  river)  was  kept  intact  until  r786;  the  W. 
part  of  Islip  was  mostly  included  in  the  Moubny  pntent  (rf  1 70S; 
and  the  township  was  incorporated  in  1710^ 

ISLT,  the  name  of  a  small  river  on  the  Morocean-AlgerioB 
frontier,  a  sub-tributary  of  the  Tafna,  famous  as  the  scene  of 
the  greatest  ^^cto^y  of  the  French  army  in  the  .Marian  wan. 
The  intervention  of  Morocco  on  the  side  of  Abd-el-Kader  led 
at  once  to  the  bombardment  of  Tangier  by  the  French  fcet  under 
the  prince  de  Join\Tlle,  and  the  advance  of  the  French  army 
of  General  Bugraud  (iS44*-  The  enemy.  45-'»o  strong,  was 
found  to  be  encamped  on  the  Isly  river  near  Kudiat-d-KltodTa. 
Bugeaud  dispowd  of  some  6500  infan(rT  and  1500  cavalry. 
with  a  few  pieces  of  artUlcry.  In  his  own  words,  the  fwrnarioo 
adopted  was  "  a  boars  head."  With  the  army  were  Lamoncieie. 
PvU^sier  and  other  air.c«s  destined  to  acbiei-e  disUnction.  On 
the  i4ih  01  .August  the  "  boir's  head  "  citKsed  the  ri^^i  abovl 
0  m.  to  the  N.W.  of  Kuiiiai  and  ad^-anced  upon  the  Mooiisk 
cunp:  it  was  immediately  attacked  on  all  sides  by  great  irascs 
of  ca»-»lr;-;  but  the  vnUej-s  of  the  steady  French  inianirx  brake 
ibe  foiw'of  e*-ery  chaife.  and  at  the  right  moment  the  Fnmgk 
nv»tr*-  in  two  bodies,  each  01  iLe  sucngth  m  a  brigade,  brake 
out  and  chaiged.  One  brigade  stormed  the  Moorish  canp 
inear  Kndijit'  in  the  face  of  arrilieiy  fiie.  the  cttber  swwaitiJ  a 
desperate  oMd!.-t  on  the  right  wing  with  a  large  body  «  Hoonsfc 
K«««  which  had  no;  eharjwd:  and  only  tbe  arrifai  <■  iciaM-jrr 
{■■it  »3  end  to  :V  tvs.s;a=.-e  in  this  qcane*.  A  gtsct*!  i»3y 
o:  :h*  Mo<or.j.&  lorves  was  K>::owcd  by  omcImi  nnaan  ik  **»^ 
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they  endeavoured  to  retake  the  camp.  Bugeaud's  forces,  which 
had  originalty  faced  S.  when  crossing  the  river,  had  now  changed 
direction  until  they  faced  almost  W.  Near  Kudiat-el-Khodra  the 
Moors  had  rallied  in  considerable  force,  and  prepared  to  retake 
their  camp.  The  French,  however,  continued  to  attack  in  perfect 
combination,  and  after  a  stubborn  resistance  the  Moors  once 
more  gave  way.  For  this  great  victory,  which  was  quickly 
followed  by  proposals  of  peace,  Bugeaud  was  made  due  d'Isly. 

ISMAIL  (1830-1895),  khedive  of  Egypt,  was  bom  at  Cairo 
on  the  3rst  of  December  1830,  being  the  second  of  the  three  sons 
of  Ibrahim  and  grandson  of  Mehemet  Ali,  After  receiving  a 
European  education  at  Paris,  where  he  attended  the  Ecole 
d'£tat-Major,  he  returned  home,  and  on  the  death  of  his  cider 
brother  became  heir  to  his  uncle,  Said  Mohammed,  the  Vali  of 
Egypt.  Said,  who  apparently  conceived  his  own  safety  to  lie  in 
ridding  himself  as  much  as  possible  of  the  presence  of  his  nephew, 
employed  him  in  the  next  few  years  on  missions  abroad,  notably 
to  the  pope,  the  emperor  Napoleon  III.  and  the  sultan  of  Turkey. 
In  1861  be  was  despatched  at  the  head  of  an  army  of  14,000  to 
quell  an  insurrection  in  the  Sudan,  and  this  he  successfully 
accomplished.  On  the  death  of  Said,  on  i8th  January  1863, 
Ismail  was  proclaimed  viceroy  without  opposition.  Being  of  an 
Orientally  extravagant  disposition,  he  found  with  considerable 
gratification  that  the  Egyptian  revenue  was  vastly  increased  by 
the  rise  in  the  value  of  cotton  which  resulted  from  the  American 
Civil  War,  the  Egyptian  crop  being  worth  about  £25,000,000 
instead  of  £5,000,000.  Besides  acquiring  luxurious  tastes  in  his 
sojourns  abroad,  Ismail  had  discovered  that  the  civilized  nations 
of  Europe  made  a  free  use  of  their  credit  for  raising  loans.  He 
proceeded  at  once  to  apply  this  idea  to  his  own  country  by 
transferring  his  private  debts  to  the  state  and  launching  out  on 
a  grand  scale  of  expenditure.  Egypt  was  in  his  eyes  the  nder's 
estate  which  was  to  be  exploited  for  his  benefit  and  his  renown. 
His  own  position  had  to  be  strengthened,  and  the  country 
provided  with  institutions  after  European  models.  To  these 
objects  Ismail  applied  himself  with  energy  and  cleverness,  but 
without  any  stint  of  expense.  During  the  'sixties  and  'seventies 
Egypt  became  the  happy  hunting-ground  of  self-seeking  financiers, 
to  whose  schemes  Ismail  fell  an  easy  and  a  willing  prey.  In 
1866-1867  be  obtained  from  the  sultan  of  Turkey,  in  exchange 
for  an  increase  in  the  tribute,  firmans  giving  him  the  title  of 
khedive,  and  changing  the  law  of  succession  to  direct  descent 
from  father  to  son;  and  in  i^jz  he  obtained  a  new  firman 
making  him  to  a  large  extent  independent.  He  projected  vast 
schemes  of  internal  reform,  remodelling  the  customs  system 
and  the  post  office,  stimulating  commercial  progress,  creating 
a  sugar  industry,  introducing  European  improvements  into 
Cairo  and  Alexandria,  building  palaces,  entertaining  lavishly 
and  maintaining  an  opera  and  a  theatre.  It  has  been  calculated 
that,  of  the  total  amount  of  debt  incurred  by  Ismail  for  his 
projects,  about  10%  may  have  been  sunk  in  works  of  permanent 
utility— always  excluding  the  Suez  Canal.  Meanwhile  the 
opening  of  the  Canal  had  given  him  opportuniries  for  asserting 
himself  in  foreign  courts.  On  his  accession  he  refused  to  ratify 
the  concessions  to  the  Canal  company  made  by  Said,  and  the 
question  was  referred  in  1864  to  the  arbitration  of  Napoleon  III., 
who  awarded  £3,800,000  to  the  company  as  compensation  for 
the  losses  they  would  incur  by  the  changes  which  Ismail  insisted 
upon  in  the  original  grant.  Ismail  then  used  every  available 
means,  by  his  own  undoubted  powers  of  fascination  and  by 
judicious  expenditure,  to  bring  his  personality  before  the  foreign 
sovereigns  and  public,  and  he  had  no  little  success.  He  was  made 
G.C.B.  in  1867,  and  in  the  same  year  visited  Paris  and  London, 
where  he  was  received  by  Queen  Victoria  and  welcomed  by  the 
lord  mayor;  and  in  1869  he  again  paid  a  visit  to  En^and. 
The  residt  was  that  the  opening  of  the  Canal  in  November  1869 
enabled  him  to  claim  to  rank  among  European  sovereigns,  and 
to  give  and  receive  royal  honours:  this  exdted  the  jealousy  of 
the  sultan,  but  Ismail  was  clever  enough  to  pacify  his  overlord. 
In  1876  the  old  system  of  consular  jurisdiction  for  foreigners 
was  modified,  and  the  system  of  mixed  courts  introduced,  by 
iriiich  European  and  native  judges  sat  together  to  try  all  dvil 


cases  without  respect  of  nationality.  In  all  these  years  Ismail 
had  governed  with  iclat  and  profusion,  spending,  borrowing, 
raising  tbe  taxes  on  the  fellahin  and  combining  his  policy  of 
independence  with  dazzling  visions  of  Egyptian  aggrandizement. 
In  1874  he  annexed  Darfur,  and  was  only  prevented  from 
extending  his  dominion  into  Abyssinia  by  the  superior  fighting 
power  of  the  Abyssinians.  But  at  length  the  inevitable  financial 
crisis  came,  A  national  debt  of  over  one  hundred  millions 
sterling  (as  opposed  to  three  millions  when  he  became  viceroy) 
had  been  incurred  by  the  khedive,  whose  fundamental  idea  of 
liquidating  his  borrowings  was  to  borrow  at  increased  interest. 
The  bond -holders  became  restive.  Judgments  were  given 
against  the  khedive  in  the  international  tribunals.  When  he 
could  raise  no  more  loans  he  sold  his  Suez  Canal  shares  (in  1875) 
to  Great  Britain  for  £3,976,582;  and  this  was  immediately 
followed  by  the  beginning  of  foreign  intervention.  In  December 
1875  Mr  Stephen  Cave  was  sent  out  by  the  British  government 
to  inquire  into  the  finances  of  Egypt,  and  in  April  1876  his  report 
was  published,  advising  that  in  view  of  the  waste  and  extrava- 
gance it  was  necessary  for  foreign  Powers  to  interfere  in  order  to 
restore  credit.  The  result  was  the  establishment  of  the  Caisse 
de  la  Dette.  In  October  Mr  (afterwards  Lord)  Goschcn  and  M, 
Joubert  made  a  further  investigation,  which  resulted  in  the 
establishment  of  Anglo-French  control.  A  further  commission 
of  inquiry  by  Major  Baring  (afterwards  Lord  Cromer)  and  others 
in  1878  culminated  in  Ismail  making  over  his  estates  to  the 
nation  and  accepting  the  position  of  a  constitutional  sovereign, 
with  Nubar  as  premier,  Mr  (afterwards  Sir  Charles)  Rivers 
Wilson  as  finance  minister,  and  M.  de  Bligni^res  as  minister  of 
public  works.  Ismail  professed  to  be  quite  pleased.  "  Egypt," 
he  said,  "  is  no  longer  in  Africa;  it  is  part  of  Europe."  The  new 
regime,  however,  only  lasted  six  months,  and  then  Ismai!  dis- 
missed his  ministers,  an  occasion  being  deliberately  prepared 
by  his  getting  Arabi  (q.v.)  to  foment  a  military  primunciamiento. 
England  and  France  took  the  matter  seriously,  and  insisted 
(May  1879)  on  the  reinstatement  of  the  British  and  French 
ministers;  but  the  situation  was  no  longer  a  possible  one;  the 
tribunals  were  still  giving  judgments  for  debt  against  the  govern- 
ment, and  when  Gmnany  and  Austria  showed  signs  of  intending 
to  enforce  execution,  the  governments  of  Great  Britain  and 
France  perceived  that  the  only  chance  of  setting  matters  straight 
was  to  get  rid  of  Ismail  altogether.  He  was  first  advised  to 
abdicate,  and  a  few  days  afterwards  (z6th  June),  as  he  did  not 
take  the  hint,  he  received  a  telegram  from  the  sultan  (who  had 
not  forgotten  the  earlier  history  of  Mehemet  All's  dynasty), 
addressed  to  him  as  ex-kbedive,  and  informing  him  that  his  son 
Tewfik  was  his  successor.  He  at  once  left  Egypt  for  Naples,  but 
eventually  was  permitted  by  the  sultan  to  retire  to  his  palace 
of  Emirghian  on  the  Bosporus.  There  he  remained,  more  or  less 
a  state  prisoner,  till  his  death  on  the  2nd  of  March  1895.  Ismail 
was  a  man  of  undoubted  ability  and  remarkable  powers.  But 
beneath  a  veneer  of  French  manners  and  education  he  remained 
throughout  a  thorough  Oriental,  though  without  any  of  the 
moral  earnestness  which  characterizes  the  better  side  of  Mahom- 
mcdanism.  Some  of  his  ambitions  were  not  unworthy,  and 
though  his  attitude  towards  western  civilization  was  essentially 
cynical,  he  undoubtedly  helped  to  make  the  Egyptian  upper 
classes  realize  the  value  of  European  education.  Moreover, 
spendthrift  as  he  was,  it  needed — as  is  pointed  out  in  Milner's 
England  in  Egypt — a  series  of  unfortunate  conditions  to  render 
his  personality  as  pernicious  to  his  country  as  it  actually  became. 
"  It  needed  a  nation  of  submissive  slaves,  not  only  bereft  of  any 
vestige  of  liberal  institutions,  but  devoid  of  the  slightest  spark 
of  the  spirit  of  liberty.  It  needed  a  bureaucracy  which  it  would 
have  been  hard  to  equal  for  its  combination  of  cowardice  and 
corruption.  It  needed  the  whole  gang  of  swindlers— mostly 
European — by  whom  Ismail  was  surrounded.  "  It  was  his  early 
encouragement  of  Arabi,  and  his  introduction  of  swarms  of 
foreign  concession-hunters,  which  precipitated  the  "national 
movement  "  that  led  to  British  occupation.  His  greatest  title  to 
remembrance  in  history  must  be  that  he  made  European  interven- 
tion in  Egypt  compulsory.  i'^^  ^-J-^  f^i^ 
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ISMAIL  HADJI  MAULVI-MOHAMMED— ISOBAR 


ISMAIL  HADJI  MAULVI-HOHAHHED  (1781-1831),  Mussul- 
man reformer,  was  bom  at  Pholah  near  Delhi.  In  co-operaLion 
with  Syed  Ahmed  he  attempted  to  free  Indian  Mahommedanism 
from  the  influence  of  the  native  early  Indian  faiths.  The  two 
men  travelled  extensively  for  many  years  and  visited  Mecca. 
In  the  Wahhabite  movement  they  found  much  that  was  akin 
to  their  own  views,  and  on  returning  to  India  preached  the  new 
doctrine  of  a  pure  Islam,  and  gathered  many  adherents.  The 
official  Mahommedan  leaders,  however,  regarded  their  propa- 
ganda with  disfavour,  and  the  dispute  led  to  the  reformers 
being  interdicted  by  the  British  government  in  1827,  The  little 
company  then  moved  to  Punjab  where,  aided  by  an  Afghan 
chief,  they  declared  war  on  the  Sikhs  and  made  Peshawar  the 
capital  of  the  theocratic  community  which  they  wished  to 
establish  (iSiq).  Deserted  by  the  Afghans  they  had  to  leave 
Peshawar,  and  Ismail  Hadji  fell  in  battle  against  the  Sikhs 
amid  the  Pakhli  mountains  (1831).  The  movement  survived 
him,  and  some  adherents  are  still  found  in  the  mountains  of  the 
north-west  frontier. 

Ismail's  book  TagpuiAyat  tJ  TmSn  was  pubUshed  in  Hindustani 
and  translated  in  the  Joumai  of  the  Royal  AsiaHc  Society,  xiiL  1852. 

ISHAILIA,  a  town  of  Lower  Egypt,  the  central  station  on  the 
Suez  Canal,  on  the  N.W.  shore  of  Lake  Timsa,  about  50  m, 
from  the  Mediterranean  and  the  Red  Sea,  and  93  m.  N.E.  of 
Cairo  by  rail.  Pop.  (1907)  IOJ73.  It  was  laid  out  in  1863, 
in  connexion  with  the  construction  of  the  canal,  and  b  named 
after  the  khedive  Ismail.  It  is  divided  into  two  quarters  by  the 
road  leading  from  the  landing-place  to  the  railway  station,  and 
has  numerous  public  offices,  waiebouses  and  other  buildings, 
including  a  palace  of  the  khedive,  used  as  a  hospital  during  the 
British  military  operations  in  1883,  but  subsequently  allowed 
to  fall  into  a  dilapidated  condition.  The  broad  macadamized 
streets  and  regular  squares  bordered  with  trees  ffve  the  town  an 
attractive  appearance;  and  it  has  the  advantage,  a  rare  one 
in  Egypt,  of  being  surrounded  on  three  sides  by  Nourishing 
gardens.  The  Quai  Mehemet  All,  which  lies  along  the  canal  for 
upwards  of  a  mile,  contains  the  ch41et  occupied  by  Ferdinand 
de  Lesseps  during  the  building  of  the  canal.  At  the  end  of 
the  quay  are  the  works  for  supplying  Port  Said  with  water. 
On  the  other  side  of  the  lake  are  tlie  so-called  Quarries  of  the 
Hyenas,  from  which  the  building  material  for  the  town  was 
obtained.  •■■ 

ISHAY,  THOMAS  HENRT  (1837-1899),  British  sHpowner, 
was  born  at  Maiyport,  Cumberland,  on  the  7th  of  January  1837. 
He  received  his  education  at  Croft  House  School,  Carlisle,  and 
at  the  age  of  sixteen  was  apprenticed  to  Messrs  Imrie  &Tomlinson, 
shipowners  and  brokers,  of  Liverpool.  He  then  travelled  for 
a  time,  visiting  the  ports  of  South  America,  and  on  returning 
to  Liverpool  started  in  business  for  himself.  In  1867  he  took 
over  the  White  Star  line  of  Australian  clippers,  and  in  1868, 
perceiving  the  great  future  which  was  open  to  steam  navigation, 
established,  in  conjunction  with  William  Imrie,  the  Oceanic 
Steam  Navigadon  Company,  which  has  ^nce  become  famous 
as  the  White  Star  Line.  While  continuing  the  Australian  service, 
the  firm  determined  to  engage  in  the  American  trade,  and  to 
that  end  ordered  from  Messrs  Hailand  &  WolS,  of  Belfast,  the 
first  Oceanic  (3807  tons),  which  was  launched  in  1870.  Tliis 
vessel  may  fairly  be  said  to  have  marked  an  era  in  North  Atlantic 
travel.  The  same  is  true  of  the  successive  types  of  steamer  which 
Ismay,  with  the  co-operation  of  the  Belfast  shipbuilding  firm, 
subsequently  provided  for  the  American  trade.  To  Ismay  is 
mainly  due  the  credit  of  the  arrangement  by  which  some  of  the 
fastest  ships  of  the  British  mercantile  marine  are  held  at  the 
disposal  of  the  government  in  case  of  war.  The  origin  of  this 
plan  dates  from  the  Russo-Turkish  war,  when  there  seemed 
a  likelihood  of  England  being  involved  in  hostilities  with  Russia, 
and  when,  therefore,  Ismay  offered  the  admiralty  the  use  of  the 
White  Star  fleet.  In  i8ga  he  retired  from  partnership  in  the 
firm  of  Ismay,  Imrie  and  Co.,  though  he  retained  the  chairman- 
ship of  the  White  Star  Company.  He  served  on  several  important 
committees  and  was  a  member  of  the  royal  commission  in  18S8 
on  army  and  navy  admintstrarion.    He  was  always  most  generous 


in  his  contributions  to  charities  for  the  relief  of  sailors,  and 
in  1887  he  contributed  £20,000  towards  a  pension  fund  for 
Liverpool  sailors.  He  died  at  Birkenhead  on  the  23rd  of 
November  iSgg. 

ISHID,  or  ISKIKMID  (anc  Nkomedia),  the  chief  town  of  the 
Khoja  Hi  sanjak  of  Constantinople,  in  Asia  Minor,  situated  on 
rising  groimd  near  the  head  of  the  gulf  of  Ismid.  The  sanjak 
has  an  area  of  4650  sq.  m.  and  a  population  of  225,000  (Moslems 
131,000).  It  is  an  agricultural  district,  producing  cocoons  and 
tobacco,  and  there  are  large  forests  of  oak,  beech  and  fir.  Near 
Yalova  there  are  hot  mineral  springs,  much  frequented  in 
summer.  The  town  is  connected  by  the  lines  of  the  Anatolian 
railway  company  with  Haidar  Paslia,  the  western  terminus,  and 
with  Atigora,  Eonia  and  Smyrna.  It  contains  a  fine  16th- 
century  mosque,  built  by  the  celebrated  architect  Sinan.  Pop. 
20,000  (Moslems  9500,  Christians  8000,  Jews,  2500).  As  the 
seat  of  a  mutessarif,  a  Greek  metropolitan  and  an  Armenian 
archbishop,  Ismid  retains  somewliat  of  its  andent  dignity, 
but  the  material  condition  of  the  town  is  little  in  keeping  with 
its  rank.  The  head  of  the  gulf  of  Ismid  is  gradually  silling  up. 
The  dockyard  was  closed  in  1879,  and  the  port  of  Ismid  is 
now  at  Darinje,  3I  m.  distant,  where  the  Anatolian  Railway 
Company  have  established  their  workshops  and  have  built  docks 
and  a  quay. 

ISNARD,'  MAXIMIN  (1758-1825),  French  revolutionist,  was  a 
dealer  in  perfumery  at  Dragutgnan  when  he  was  elected  deputy 
for  the  department  of  the  Var  to  the  Legislative  Assembly, 
where  he  joined  the  Girondists.  Attacking  the  court,  and  the 
"Austrian  committee''  in  the  Tuileries,  he  demanded  the 
disbandment  of  the  king's  bodyguard,  and  reproached  Louis 
XVI.  for  infidelity  to  the  constitution.  But  on  the  20th  of  June 
1793,  when  the  crowd  invaded  the  palace,  he  was  one  of  the 
depudes  who  went  to  place  themselves  Ijeside  the  lung  to  protect 
him.  After  the  loth  of  August  1792  he  was  sent  to  the  army  of 
the  North  to  justify  the  insurrection.  Re-elected  to  the  Conven- 
tion, he  voted  the  death  of  Loub  XVI.  and  was  a  member  of 
the  Committee  of  General  Defence  when  it  was  organized  on 
the  4th  of  January  1793.  The  committee,  consisting  of  23 
members,  proved  unwieldy,  and  on  the  4th  of  April  Isnard 
presented,  on  behalf  of  the  Girondist  majority,  the  report 
recommending  a  smaller  committee  of  nine,  wUch  two  days 
later  was  established  as  the  Committee  of  Public  Safety.  Ou 
the  25th  of  May,  Isnard  was  presiding  at  the  Convention  when 
a  deputation  of  the  commune  of  Paris  came  to  demand  that 
J.  R.  Hubert  should  be  set  at  liberty,  and  he  made  the  famous 
reply:  "If  by  these  insurrecdons,  continually  renewed,  it 
should  happen  that  the  principle  of  national  representaUon 
should  suffer,  I  declare  to  you  in  the  name  of  France  that  soon 
people  will  search  the  banks  of  the  Seine  to  see  if  Paris  has  ever 
existed."  On  the  2nd  of  June  1793  he  offered  his  re^gnaUon 
as  representadve  of  the  people,  but  was  not  comprised  in  the 
decree  by  which  the  Convention  determined  upon  the  arrest  of 
twenty-nine  Girondists.  On  the  3rd  of  October,  however, 
his  arrest  was  decreed  along  with  that  of  several  Other  Girondist 
depudes  who  had  left  the  Convention  and  were  fomenting  civil 
war  in  the  departments.  He  escaped,  and  on  the  8th  of  March 
1795  was  recijled  to  the  Convendon,  where  he  supported  all  the 
measures  of  reaction.  He  was  elected  deputy  for  the  Var  to 
the  Council  of  Five  Hundred,  wherehe  played  a  very  insignificant 
r6le.  In  1797  he  retired  to  Draguignan.  In  iSoo  he  published 
a  pamplilet  De  I'immortaliii  de  fSme,  in  which  he  praised 
Catholicism;  in  1804  R6fiexions  relatives  an  senalus-consuUe 
du  28  ftorial  an  XII.,  which  is  an  enthusiastic  apcdogy  for  the 
Empire.  Upon  the  restoradon  he  professed  such  royalist  saiU- 
ments  that  he  was  not  disturbed.  In  spite  of  the  ^w  of  1816 
proscribing  rejpcide  ex-members  of  the  Convention. 

See  F.  A.  Aulard,  Les  Oratettri  de  la  LigiskUioe  etdela  CoiwmJwn 
(Paris,  2nd  ed..  1906). 

ISOBAR  (from  Gr.  Xaa^,  equal,  and  jS&pot,  w^ght),  a  line  upon 

a  meteorological  map  or  pressure  chart  connecting  points  where 

tlie  atmospheric  pressure  is  the  same  at  sea-level,  or  upon  the 

earth's  surface.    A  general  pressure  map  will  indieate,  by  these 
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lines,  the  average  pressure  for  any  month  or  season  over  large 
areas.  The  daily  weather  charts  for  more  confined  regions 
indicate  the  presence  of  a  cyclonic  or  anticyclooic  system  by 
means  of  lines,  which  connect  all  places  having  the  same  baro- 
metric pressure  at  the  same  time.  It  is  to  be  noted  that  isobaric 
lines  are  the  intersections  of  inclined  isobaric  surfaces  with  the 
surface  of  the  earth. 

ISOCUmC  LINES  (Gr.  Iirot,  equal,  and  kX£hu',  to  bend), 
lines  comiecting  those  parts  of  the  earth's  surface  where  the 
magnetic  inclination  is  the  same  in  amount.  (See  Magmetisu, 
Tessestkial.) 

ISOCRATES  (436-338  B.C.),  Attic  orator,  was  the  son  of  Theo- 
dorus,  an  Athenian  citizen  of  the  deme  of  Erchia — the  same  in 
which,  about  431  b.c,  Xenophon  was  bom — who  was  sufficiently 
wealthy  to  have  served  the  state  as  choregus.  The  fact  that  he 
possessed  slaves  skilled  in  the  trade  of  flute-making  perhaps 
lends  point  to  a  passage  in  which  his  son  is  mentioned  by  the 
comic  poet  Strattis.*  Several  popular  "  sophists  "  are  named 
as  teachers  of  the  young  Isocrates.  Like  other  sons  of  prosperous 
parents,  he  aiay  have  been  trained  in  such  grammatical  subtleties 
as  were  taught  by  Protagoras  or  Prodicus,  and  initiated  by 
Theramenes  into  the  florid  rhetoric  of  Goigias,  with  whom  at 
a  later  time  (about  390  b.c.)  he  was  in  personal  intercourse. 
He  tells  \18  that  his  father  had  been  carefid  to  provide  for  him 
the  best  education  which  Athens  could  afford.  A  fact  of  greater 
interest  is  disclosed  by  Plato's  Phaedrus  (278  e).  "  Isocrates  is 
still  young,  Phaedrus,"  says  the  Socrates  of  that  dialogue,  "but 
I  do  not  mind  telling  you  what  I  prophesy  of  him.  ...  It 
would  not  surprise  me  if,  as  years  go  on,  he  should  make  all  his 
predecessors  seem  like  children  in  the  kind  of  oratory  to  which 
he  is  now  addressing  himself,  or  if— supposing  this  should  not 
content  him — some  divine  impulse  shonld  lead  him  to  greater 
things.  My  dear  Phaedrus,  a  certain  philosophy  is  inborn  in 
him."  This  conversation  is  dramatically  supposed  to  take  place 
about  410  B.C.  It  is  unnecessary  to  discuss  here  the  date  at 
which  the  Phaedrus  was  actually  composed.  From  the  passage 
just  dted  it  is  at  least  clear  that  there  bad  been  a  time—^while 
Isocrates  could  still  be  called  "  young  " — at  which  Plato  had 
formed  a  high  estimate  of  his  powers. 

Isocrates  to<A  no  active  part  in  the  public  life  of  Athens; 
be  was  not  fitted,  as  he  tells  us,  for  the  contests  of  the  popular 
assembly  or  of  the  law-courts.  He  lacked  strength  of  voice — 
a  fatal  defect  in  the  ecclesia,  when  an  audience  of  many  thousands 
was  to  be  addressed  in  the  open  air;  he  was  also  deficient  in 
"  boldness."  He  was,  in  short,  the  physical  opposite  of  the 
successful  Athenian  demagogue  in  the  generation  after  that  of 
Pericles;  by  temperament  as  well  as  taste  he  was  more  in 
sympathy  with  the  sedate  decorum  of  an  older  school.  Two 
ancient  biographers  have,  however,  preserved  a  story  which,  if 
true,  would  show  that  this  lack  of  voice  and  nerve  did  not  involve 
any  want  of  moral  courage.  During  the  rule  of  the  Thirty 
Tyrants,  Critias  denounced  Theramenes,  wbo  qtrang  for  safety 
to  the  sacred  hearth  of  the  council  chamber.  Isocrates  alone,  it  is 
said,  dared  at  that  moment  to  plead  for  the  life  of  his  friend.* 
Whatever  may  be  the  worth  of  the  story,  it  would  scarcely  have 
connected  itself  with  the  name  of  a  man  to  whose  traditional 
character  it  was  repugnant.  While  the  Thirty  were  still  in 
power,  Isocrates  withdrew  from  Athens  to  Chios.*  He  has 
mentioned  that,  in  the  course  of  the  Peloponnesian  War — 
doubtless  in  the  troubles  which  attended  on  its  close — he  lost 
the  whole  of  that  private  fortune  which  had  enabled  his  father 
to  serve  the  state,  and  that  be  then  adopted  the  profession  of  a 
teacher.  The  proscription  of  the  "  art  of  words  "  by  the  Thirty 
would  thus  have  given  him  a  special  motive  for  withdrawing 

' 'AraUmi,  fr.  I,  Meineke,  Poitarum  comicorvm  Graecomm  frag. 
(185^,  p.  292. 

'[nut.)  Vita  Isocr..  and  the  anonymouB  biographer.  Dionysius 
does  not  mention  the  story,  though  he  makes  Isocrates  a  pupil  of 
Thersmenea. 

•  Some  would  refer  the  sojourn  ot  Isocrates  at  Chios  to  the  years 
398-39.5  B.C.,  Others  to  393-388  B.C.  The  reaaona  which  support  the 
view  Eiven  in  the  text  will  be  found  in  Jebb's  Attic  Orators,  vol  ii. 
(1893T.  p.  6,  notes. 


from  Athens.  He  returned  thither,  apparently,  either  soon 
before  or  soon  after  the  restoration  of  the  democracy  in  403  b.c. 

For  ten  years  from  this  date  be  was  occupied — at  least 
occasionally— as  a  writer  of  speeches  for  the  Athenian  law- 
courts.  Six  of  these  speeches  are  extant.  The  earliest  (O. 
m.)  may  be  referred  to  403  B.C.;  the  latest  {Or.  xix.)  to  394- 
zqi  B.C.  This  was  a  department  of  his  own  work  which  Isocrates  . 
afterwards  preferred  to  ignore.  Nowhere,  indeed,  does  be  say 
that  he  had  not  written  forensic  speeches.  But  he  frequently 
uses  a  tone  from  which  that  inference  might  be  drawn.  He 
loves  to  contrast  such  petty  concerns  as  engage  the  forensic 
writer  with  those  larger  and  nobler  themes  which  are  treated 
by  the  politician.  This  helps  to  explain  how  it  could  be  asserted 
— by  hi  adopted  son,  Aphareus — that  be  had  written  nothing 
for  the  law-courts.  Whether  the  assertion  was  due  to  false 
shame  or  merely  to  ignorance,  Dionysius  of  Halicamassus 
decisively  disposes  of  it.  Aristotle  had,  indeed,  he  says,  exag- 
gerated the  number  of  forensic  speeches  written  by  Isocrates; 
but  some  of  those  which  bore  his  name  were  unquestionably 
genuine,  as  was  attested  by  one  of  the  orator's  own  pupils, 
Cephisodorus.  The  real  vocation  of  Isocrates  was  discovered 
from  the  moment  that  he  devoted  himself  to  the  work  of  teachiitg 
and  writing.  The  instruction  which  Isocrates  undertook  to 
impart  was  based  on  rhetorical  composition,  but  it  was  by 
no  means  merely  rhetorical.  That  "  inborn  philosophy," 
of  which  Plato  recognized  the  germ,  still  shows  itself.  In 
many  of  his  works — notably  in  the  Panegyricus — we  see  a 
really  remarkable  power  of  grasping  a  complex  subject,  of 
articulating  it  distinctly,  of  treating  it,  not  merely  with  effect 
but  luminously,  at  once  in  its  widest  bearings  and  in  its  most 
intricate  details.  Young  men  could  learn  more  from  Isocrates 
than  the  graces  of  stjde;  nor  would  his  success  have  been 
what  it  was  if  his  skill  had  been  confined  to  the  art  of  expression. 

It  was  about  393  B.C. — when  he  was  forty-four — that  he 
opened  his  school  at  Athens  near  the  Lyceum.  In  339  B.C. 
he  describes  himself  as  revising  the  Panatkenaicus  with  some 
of  his  pupils;  he  was  then  ninety-seven.  The  celebrity  enjoyed 
by  the  school  of  Isocrates  is  strikingly  attested  by  ancient 
writers.  Cicero  describes  it  as  that  school  in  which  the  eloquence 
of  all  Greece  was  trained  and  perfected:  its  disciples  were 
"  brilliant  in  pageant  or  in  battle,"*  foremost  among  the 
accomplished  writers  or  powerful  debaters  of  their  time.  The 
phrase  of  Cicero  is  neither  vague  nor  exaggerated.  Among 
the  literary  pupils  of  Isocrates  might  be  named  the  historians 
Ephorusiandi_Theopompus,  the  Attic  archaelogist  Andiotion, 
and  Isocrates  of  Apollonia,  who  succeeded  bis  master  in  the 
school.  Anxing  the  practical  orators  we  have,  in  the  forensic 
kind,  Isaeus;  in  the  poliUcal,  Leonlamas  of  Achamae,  Lycuigus 
and  Hypereides.  Hermippus  of  Smyrna  (mentioned  by  Athe- 
naeus)  wrote  a  monograph  on  the  "  Disciples  of  Isocrates." 
And  scanty  as  are  now  the  sources  for  such  a  catalogue,  a  modern 
scholar*  has  still  been  able  to  recover  forty-one  names.  At 
the  time  when  the  school  of  Isocrates  was  in  the  zenith  of  its 
fame  it  drew  disdples,  not  only  from  the  shores  and  islands 
of  the  Aegean,  but  from  the  cities  of  Sicily  and  the  distant 
colonies  of  the  Euxine.  As  became  the  image  of  its  master's 
spirit,  it  was  truly  Panhellenic.  When  Mausolus,  prince  of  Caria, 
died  in  351  B.C.,  his  widow  Artemisia  instituted  a  contest  of 
panegyrical  eloquence  in  honour  of  his  memory.  Among  all 
the  competitors  there  was  not  one — if  tradition  may  be  trusted — 
who  had  not  been  the  pupil  of  Isocrates. 

Meanwhile  the  teacher  who  had  won  this  great  reputation 
had  also  been  active  as  a  public  writer.  The  most  interesting 
and  most  characteristic  works  of  Isocrates  are  those  in  which 
he  deals  with  the  public  questions  of  his  own  day.  The  influence 
which  he  thus  exercised  throughout  Hetlas  might  be  compared 
to  that  of  an  earnest  political  essayist  gifted  with  a  popular 
and  attractive  style.  And  Isocrates  had  a  dominant  idea  which 
gained  strength  with  his  years,  until  its  realization  had  become, 
we  might  say,  the  main  purpose   of    his  life.     This  idea  was 
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the  invasion  of  Asia  by  the  united  forces  of  Greece.  The  Greek 
cities  were  at  feud  with  each  other,  and  were  severally  torn 
by  intestine  faction.  Political  morality  was  become  a  rare 
and  a  somewhat  despised  distinction.  Men  who  were  notoriously 
ready  to  sell  their  cities  for  their  private  gain  were,  as  Demos- 
thenes says,  rather  admired  than  otherwise,^  The  social  condi- 
tion of  Greece  was  becoming  very  unhappy.  The  wealth  of  the 
country  had  ceased  to  grow;  the  gulf  between  rich  and  poor 
was  becoming  wider;  party  strife  was  (instantly  adding  to 
the  number  of  homeless  paupers;  and  Greece  was  full  of  men 
who  were  ready  to  take  service  with  any  captain  of  mercenaries, 
or,  failing  that,  with  any  leader  of  desperadoes.  Isocrates 
draws  a  vivid  and  terrible  picture  of  these  evils.  The  cure  for 
them,  be  hrmly  beUeved,  was  to  unite  the  Greeks  in  a  cause 
which  would  excite  a  generous  enthusiasm.  Now  was  the  time, 
be  thought,  for  that  enterprise  in  which  Xenophon'a  comrades 
had  virtually  succeeded,  when  the  headlong  rashness  of  young 
Cyrus  threw  away  their  reward  with  his  own  life.*  The  Persian 
empire  was  unsound  to  the  core — witness  the  retreat  of  the 
Ten  Thousand:  let  united  Greece  attack  it  and  it  must  go  down 
at  the  first  onset.  Then  new  wealth  would  flow  into  Greece; 
and  the  hungry  pariahs  of  Greek  society  would  be  drafted  into 
fertile  homes  beyond  the  Aegean. 

A  bright  vision;  but  where  was  the  power  whose  spell  was 
first  to  unite  discordant  Greece,  and,  having  united  it,  to  direct 
its  strength  against  Asia?  That  was  the  problem.  The  first 
attempt  of  Isocrates  to  solve  it  is  set  forth  in  his  qilendid 
Panegyricus  (380  B.C.).  Let  Athens  and  Sparta  lay  aside 
their  jealousies.  Let  them  assume,  jointly,  a  leadership  which 
might  be  difficult  for  either,  but  which  would  be  assured  to 
both.  That  eloquent  pleadhig  failed.  The  next  hope  was 
to  find  some  one  man  equal  to  the  task.  Jason  of  Fherae, 
Dionysius  I.  of  Syracuse,  Aichidamus  III.,  son  of  Agesilaus — 
each  in  turn  rose  as  a  possible  leader  of  Greece  before  the  im- 
agination of  the  old  man  who  was  still  young  in  his  enthusiastic 
hope,  and  one  after  another  they  failed  him.  But  now  a  greater 
than  any  of  these  was  appearing  on  the  Hellenic  horizon,  and  to 
this  new  luminary  the  eyes  of  Isocrates  were  turned  with  eager 
anticipation.  Who  could  lead  united  Greece  against  Asia  so 
fitly  as  the  veritable  rqtresentative  of  the  Hecadeidae,  the 
royal  descendant  of  the  Argjve  line — a  king  of  half-barbarians 
it  is  true,  but  by  race,  as  in  spirit,  a  pure  Hellene — Philip  of 
Macedon?  We  can  still  read  the  words  in  which  this  fond  faith 
clothed  itself;  the  ardent  appeal  of  Isocrates  to  PhiHp  is  extant; 
and  another  letter  shows  that  the  belief  of  Isocrates  in  Philip 
lasted  at  any  rate  down  to  the  eve  of  Chaeronea.*  Whether 
it  survived  that  event  is  a  doubtful  point.  The  popular  account 
of  the  orator's  death  ascribed  it  to  the  mental  shock  which  he 
received  from  the  news  of  Philip's  victory.  He  was  at  Athens, 
in  the  palaestra  of  Hippocrates,  when  the  tidings  came.  He 
repeated  three  verses  in  which  Euripides  names  three  foreign 
conquerors  of  Greece — Danaus,  Pelops,  Cadmus — and  four 
days  later  he  died  of  voluntary  starvation.  Milton  (perhaps 
thinking  of  Eli)  seems  to  conceive  the  death  of  Isocrates  as 
instantaneous : — 

"  As  that  dishonest  victory 
At  Chaeronea,  fatal  to  liberty, 
Killed  with  report  that  old  man  eloquent." 

Now  the  third  of  the  letters  which  bears  the  name  of  Isocrates 
is  addressed  to  Philip,  and  appears  to  congratulate  him  on  his 
victory  at  Chaeronea,  as  being  an  event  which  will  enable  him 
to  assume  the  leadership  of  Greece  in  a  war  against  Persia. 
Is  the  letter  genuine?  There  is  no  evidence,  external  or  internal, 
against  its  authenticity,  except  its  supposed  inconsistency  with 
the  views  of  Isocrates  and  with  the  tradition  of  his  suicide.  As 
to  his  views,  those  who  have  studied  them  in  his  own  writings 
will  be  disposed  to  question  whether  he  would  have  regarded 

'  De  falsa  legal,  p.  436  oix  9»*«  iipyltorre  H  mXiftu'  ii£low  ruit 
roDro.  roioErrsi,  iXk   i,rifiXarov,  If^Xouv,  b-Ifiwv,  Mpm  47oi}pro, 

*  IkcUdut  fdp  j^Xirreircu  .  .  .  Ijhi  tytfumli  ionouyras  elrot  Twv 
■wpariiitmr   Sii    tV    Kl/pou    Tportrfiar    taiixnoiu    {PhilippUS,  90  J  cp. 

Panetyr.  149). 
■  Pkilippus,  J46  B.C. ;  Bpist.  ii.  end  of  343  B.C.  (?). 


Philip's  victory  at  Chaeronea  as  an  irreparable  disaster  for 
Greece.  Undoubtedly  he  would  have  deplored  the  conflict 
between  PhiUp  and  Athens;  but  he  would  have  divided  the 
blame  between  the  combatants.  And,  with  his  old  belief  in 
Philip,  he  would  probably  have  hoped,  even  t^ter  Chaeronea, 
that  the  new  position  won  by  Philip  would  eventually  prove 
compatible  with  the  independence  of  the  Greek  cities,  while 
it  would  certainly  promote  the  project  on  which,  as  be  was 
profoundly  convinced,  the  ultimate  welfare  of  Greece  dq>ended, 
— a  Panhellenic  expedition  against  Persia.  As  to  the  tradition 
of  his  suicide,  the  only  rational  mode  of  reconciling  it  with  that 
letter  is  to  suppose  that  Isocrates  destroyed  himself,  not  because 
Philip  had  conquered,  but  because,  after  that  event,  he  saw 
Athens  still  resolved  to  resist.  We  should  be  rather  disposed 
to  ask  how  much  weight  is  to  be  given  to  the  tradition.  The 
earhest  authority  for  it— Dionysius  of  Halicamassus  in  the  age 
of  Augustus — may  have  had  older  sources;  granting,  however, 
that  these  may  have  remounted  even  to  the  end  of  the  4th  century 
B.C.,  that  would  not  prove  mucL  Suppose  that  Isocrates — 
being  then  ninety-eight  and  an  invahd^ — had  happened  to  die 
from  natural  causes  a  few  days  after  the  battle  of  Chaeronea. 
Nothing  could  have  originated  more  easily  than  a  story  that  be 
killed  himself  from  intense  chagrin.  Every  one  knew  that 
Isocrates  had  believed  in  Philip;  and  most  people  would  have 
thought  that  Chaeronea  was  a  crushing  refutation  of  that  belief. 
Once  started,  the  legend  would  have  b^n  sure  to  live,  not  merely 
because  it  was  picturesque,  but  also  because  it  served  to  accentu- 
ate the  contrast  between  the  false  prophet  and  the  true — between 
Isocrates  and  Demosthenes;  and  Demosthenes  was  very  justly 
the  national  idol  of  the  age  which  followed  the  loss  tk  Greek 
independence.* 

Isocrates  is  said  to  have  tauglit  his  Athenian  pupils  gratuitously, 
and  to  have  taken  money  only  from  aliens;  but,  as  might  have 
been  expected,  the  fame  of  his  school  exposed  hi'm  to  attacks 
on  the  groimd  of  his  gains,  which  his  enemies  studiously  ex- 
aggerated. After  the  financial  reform  of  378  B.C.  he  was  one 
of  those  raoo  richest  citizens  who  constituted  the  twenty  unions 
{avuiicfiLai.)  for  theassessmuitof  the  war-tax  (dv^ofA).  He  had 
discharged  several  pubhc  services  (Xetrotiprlai) ;  in  particular, 
he  had  thrice  served  as  trierarch.  He  married  Plathane,  the 
widow  of  the  "  sophist  "  Hippias  of  Ehs,  and  then  adopted  her 
son  Aphareus,  afterwards  eminent  as  a  rhetorician  and  a  tragic 
poeL  In  355  B.C.  he  had  his  first  and  only  lawsuit.  A  certain 
Megaclides  (mtroduced  into  the  q>eech  under  the  fictitious  name 
of  Lysimachus)  challenged  him  to  undertake  the  trierarchy  or 
exchange  properties.  This  was  the  lawsuit  which  suggested 
the  form  of  the  discourse  which  he  calls  the  AntidosU  ("  exchange 
of  properties  " — 353  B.C.) — bb  defence  of  his  professional  life. 

He  was  buried  on  a  rising  ground  near  the  Cynosarges — a 
temenos  of  Heracles,  with  a  gymnasion,  on  the  east  side  of 
Athens,  outside  the  Diomeian  gate.  His  tomb  was  surmounted 
by  a  column  some  45  ft.  high,  crowned  with  the  figure  of  a  siren, 
the  symbol  of  persuasion  and  of  death.  A  tablet  of  stone,  near 
the  column,  represented  a  group  of  which  Gorgias  was  the  centre; 
his  pupil  Isocrates  stood  at  his  side.  ■  Aphareus  erected  a  statue 
to  his  adapted  father  near  the  Olympieum.  Timotheus,  the 
illustrious  son  of  Conon,  dedicated  another  in  the  temple  of 
Eleusis. 

It  was  a  wonderful  century  which  the  life  of  one  man  had  thus 
all  but  spanned.  Isocrates  had  reached  early  manhood  when 
the  long  struggle  of  the  Peloponnesian  War — begun  in  his  child- 
hood— ended  with  the  overthrow  of  Athens,  The  middle  period 
of  his  career  was  passed  under  the  supmnacy  of  Sparta.  His 
more  advanced  age  saw  that  brief  ascendancy  which  the  genius 
of  Epameinondas  secured  to  Thebes.  And  he  lived  to  urge  on 
Philip  of  Macedon  a  greater  enterprise  than  any  which  the  Hdlemc 
world  could  oSer.  His  early  promise  had  won  a  glowing  tribute 
from  Plato,  and  the  rhetoric  of  his  maturity  furnished  matter 
to  the  analysis  of  Aristotle;  he  had  composed  his  ima^nary 
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picture  of  that  Hellenic  host  Which  should  move  through  Asia 
ia  a  pageant  of  sacred  triumph,  just  as  Xenophon  was  publishing 
his  plain  narrative  of  the  retreat  of  the  Ten  Thousand;  and, 
in  the  next  generation,  his  literary  eloquence  was  still  demonstrat- 
ing the  weakness  of  Persia  when  Demosthenes  was  striving  to 
make  men  feel  the  deadly  peril  of  Greece.  This  long  life  has  an 
element  of  pathos  not  unlike  that  of  Greek  tragedy;  a  power 
above  man  was  compelling  events  in  a  direction  which  Isocrates 
could  not  see;  but  his  own  agency  was  the  ally  of  that  power, 
though  in  a  sense  which  he  knew  not;  his  vision  was  of  Greece 
triumphant  over  Asia,  while  he  was  the  unconscious  prophi 


His  character  should  be  viewed  in  both  its  main  aspects — the 
political  and  the  literary. 

With  regard  to  the  first,  two  questions  have  to  be  asked:  (i)  How 
far  were  the  political  views  of  Isocrates  peculiar  to  himself,  and 
different  from  those  of  the  clearest  minds  contemporary  with  him? 
(2)  How  far  were  those  views  falsiRed  by  the  event? 

I .  The  whole  tone  of  Greek  thought  in  that  age  had  taken  a  bent 
towards  monarchy  in  some  form.  Tnis  tendency  may  be  traced  alike 
in  the  practical  common  sense  of  Xenophon  and  in  the  lofty  idealism 
of  Plato.  There  could  be  no  better  instance  of  it  than  a  well-known 
passage  in  the  Politics  of  Aristotle.  He  is  speaking  of  the  gifts  which 
meet  m  the  Greek  race — a  race  warlike,  like  the  Europeans,  but  more 
subtle — keen,  like  the  Asiatics,  but  braver.  Here,  he  says,  is  a  race 
which  "  might  rule  all  men,  if  it  were  brought  under  a  Mngle  govern- 
ment." '  It  is  unnecessaiy  to  suppose  a  special  allusion  to  Alexander; 
but  it  is  probable  that  Aristotle  had  in  hb  mind  a  possible  unbn 
of  the  Greek  cities  under  a  strong  constitutional  monarchy.  His 
advice  to  Alexander  (as  reported  by  Plutarch)  was  to  treat  the  Greeks 
in  the  spirit  of  a  leader  (^e^i«ru&)  and  the  barbarians  in  the  spirit 
of  a  master  (i«mTM&).'  Aristotle  conceived  the  central  power  .as 
political  and  permanent;  Isocrates  conceived  it  as,  in  the  first  place, 
military,  having  for  its  immediate  aim  the  conduct  of  an  ex- 

C edition  against  Asia.     The  general  views  of  Isocrates  as  to  the 
rgest  good  posmble  for  the  Greek  race  were  thus  in  accord  with  the 
prevailing  tendency  of  the  best  Greek  thought  in  that  age, 

3.  The  vision  of  the  Greek  race  "  brouaht  under  one  polity  "  was 
not,  indeed,  fulfilled  in  the  sense  of  Aristotle  or  of  Isocrates.  But  the 
invasion  of  Asia  by  Alexander,  as  captain-general  of  Greece,  became 
the  event  which  actually  opened  new  and  lai^er  destinies  to  the 
t^reekrace.  Tfaeoldpoliticallifeof theGreekcitieswaswomout;  in 
the  new  fields  which  were  now  opened,  tlie  empire  of  Greek  civiliza- 
tion entered  on  a  career  of  world-wide  conouest,  until  Greece  became 
to  East  and  West  more  than  all  that  Athens  had  been  to  Greece. 
Athens,  Sparta,  Thebes,  ceased  indeed  to  be  the  chief  centres  of 
Greek  life;  but  the  mission  of  the  Greek  mind  could  scarcely  have 
been  accomplished  with  such  ^ipansive  and  penetrating  power  if  its 
influence  had  not  radiated  over  the  East  from  Pergamum,  Antioch 
and  Alexandria. 

Panhellenic  politics  had  the  foremost  interest  for  Isocrates.  But 
in  two  of  his  works — the  oration  On  the  Peace  and  the  AreopagUicus 
(both  of  355  B.C.) — he  deals  specially  with  the  politics  of  Athens. 
The  speech  On  the  Peace  relates  chiefly  to  foreign  affairs.  It  is  an 
eloquent  appeal  to  hia  fellow-citizens  to  abandon  the  dream  of 
supremacy,  and  to  treat  their  allies  as  equals,  not  as  subjects.  The 
fervid  orator  personifies  that  empire,  that  false  mistress  which  has 
lured  Athens,  then  Sparta,  then  Athens  once  more,  to  the  verge  of 
destruction.  "  Is  she  not  worthy  of  detestation?"  Leadership 
passes  into  empire;  empire  begets  insolence;  insolence  brings  ruin. 
The  Areopaeittcus  breathes  a  kindred  spirit  in  r^ard  to  home  policy. 
Athenian  life  had  loet  its  old  tone.  Apathy  to  public  ir ' 
dissolute  frivolity,  tawdry  display  and  real  poverty— these 
features  on  which  Isocrates  dwells.  With  ttiis  picture  he  ci 
the  elder  democracy  of  Solon  and  Cleisthenes,  and,  as  a  first  step 
towards  reform,  would  restore  to  the  Areopagus  its  general  censor- 
ship of  morals.  It  is  here,  and  here  alone — in  his  comments  on 
Athenian  affairs  at  home  and  abroad — that  we  can  distinctly  recog- 
nise the  man  to  whom  the  Athens  of  Pericles  was  something  more 
than  a  tradition.  We  are  carried  back  to  the  age  in  which  his  long 
life  be^n.  We  find  it  difficult  to  realize  that  the  voice  to  which  we 
listen  IS  the  aame  which  we  hear  in  the  letter  to  Philip. 

Turning  from  the  political  to  the  literary  aspect  of  his  work, 
we  are  at  once  upon  ground  where  the  question  of  his  merits  will 
now  provoke  comparatively  little  controversy.  Perhaps  the  most 
serious  prejudice  with  which  his  reputation  has  had  to  contend  in 


'  Isocrates,  a  loyal  and  genuine  Hellene,  can  y« 
Hellenic  culture  as  shared  by  men  not  of  Hellenic  blood  {Fanegyr. 

Jo).  He  is  thus,  as  Ernst  Curtius  has  ably  shown,  a  forerunner  of 
lellenism — analogous,  in  the  literary  province,  to  Epameinondas  and 
Timotheus  in  the  political  {History  of  Greece,  v.  1 16,  204,  tr.  Ward). 

*  ri  r&r  'EXX^nur  'y^^o1  ,  ,  .  jivt/MK*  IfiXi'*  Tdmi»>,  luii  rvyxi^vF 
tdXitWu  {PoUt.  iv.  (vii.j  6,  7). 
'DeAUx.  virt.  i.  6. 


modern  times  has  been  due  to  an  accident  of  verbal  usage.  He 
repeatedly  describes  that  art  which  he  professed  to  teach  as  his 
^i^oiro^la.     His  use  of  this  word — joined  to  the  fact  that  in  a  few 


distinctly  understood  that,  when  Isocrates  speaks  of  his  ^iXoira^a, 
he  means  simply  his  theory  or  method  of  culture  "—to  use  the 
only  modem  term  which  is  really  equivalent  in  latitude  to  the  Greek 
word  as  then  current.' 

The  titjxrotla,  or  practical  culture,  of  Isocrates  was  not  in  con- 
flict, because  it  had  nothing  in  common,  with  the  Socratic  or  Platonic 
philosophy.  The  personal  influence  of  Socrates  may,  indeed,  be 
traced  in  his  work.  He  constantly  desires  to  make  his  teaching 
bear  on  the  practical  life.  His  maxims  of  homely  moral  wisdom 
frequently  recall  Xenophon's  Memorabiiia.  But  there  the  relation 
ends.  Plato  alludes  to  Isocrates  in  perhaps  three  places.  The 
glowing  prophecy  in  the  Phaedrus  has  been  quoted;  in  the  Gorgias 
a  phrase  of  Isocrates  is  wittily  parodied;  and  in  the  Euthydemus 
Isocrates  is  probably  meant  by  the  person  who  dwells  "on  the 
borderland  between  philosophy  and  statesmanship."  '  The  writinEs 
of  Isocrates  contain  a  few  more  or  less  distinct  allusions  to  Plato  s 
doctrines  or  works,  to  the  general  effect  that  they  are  barren  of 
practical  result.*  But  Isocrates  nowhere  assails  Plato's  phiU^phy 
as  such.  When  he  declares  "knowledge"  {knarliiai)  to  be  un- 
attainable, he  means  an  exact  "  knowledge  "  of  the  continscncies 
which  may  arise  in  practical  life.  "  Since  it  is  impossible  for  human 
nature  to  acquire  any  science  {twivTinr)  by  which  we  should  know 
what  to  do  or  to  say,  in  the  next  resort  I  deem  those  n' 


day.  In  his  essay  Against  the  Sophists,  and  in  liis  speech  on  the 
Anlidosis,  which  belong  respectively  to  the  beginning  and  the  close 
of  his  professional  career,  he  has  clearly  marked  the  points  which 


distinguish  him  from  "the  sophists  of  the  herd"  (krA^M  oo^wraJ). 
First,  then,  he  claims,  and  justly,  gtieater  breadth  of  view.  The 
ordinary  teacher  confined  himself  to  the  narrow  scope  of  local  ii 


in  hb  own  phrase,  Hellenic.  Secondly,  though  he  did  not  claim  tc 
have  found  a  philosophical  basis  tor  morals,  it  has  been  well  said  of 
him  that  "  he  reflects  the  human  spirit  always  on  its  nobler  side,"' 
and  that,  in  an  age  of  corrupt  and  impudent  sdfishness,  he  always 
strove  to  raise  the  minds  of  his  hearers  into  a  hU;her  and  purer  air. 
Thirdly,  hb  method  of  teaching  was  thorough.  Technical  expo^tion 
came  first.  The  learner  was  then  requir«l  to  apply  the  rules  In 
actual  composition,  which  the  master  revised.  The  ordinary 
teachers  of  rhetoric  (as  Aristotle  says)  employed  their  pupils  in 
committing  model  pieces  to  memory,  but  neglected  to  train  the 
learner's  own  faculty  through  his  own  efforts.  Lastly,  Isocrates 
stands  apart  from  most  wnters  of  that  day  in  his  steady  effort 
to  produce  results  of  permanent  value.  While  rhetorical  skill  was 
largely  engaged  in  the  intermittent  journalism  of  political  pamphlets, 
Isocrates  set  a  higher  ambition  before  his  school.  His  own  essays 
on  contemporary  questions  received  that  finished  form  which  has 
preserved  tnein  to  this  day.  The  impulse  to  solid  and  lasting  work, 
communicated  by  the  example  of  the  master,  was  seen  in  such 
monuments  as  the  AUkii  of  Androtion,  the  Hellenics  of  Theopompus 
and  the  Pkitippica  of  Ephorus. 

In  one  of  his  letters  to  Atticus,  Cicero  says  that  he  has  used  "  all 
the  fragrant  essences  of  Isocrates,  and  all  the  little  stores  of  his 
disciples."*  The  phrase  has  a  point  of  which  the  writer  himself 
was  perhaps  scarcely  conscious:  the  style  of  Isocrates  had  come 
to  Cicero  through  the  school  of  Rhodes;  and  the  Rhodian  imitators 
had  more  of  Asiatic  splendour  than  of  Attic  elegance.  But,  with  this 
allowance  made,  the  passage  may  serve  to  indicate  the  real  place  of 
Isocrates  in  the  history  of  literary  style.  The  old  Greek  critics 
consider  him  as  representing  what  they  call  the  "  smooth  "  or 
"florid"  mode  of  composition  (^Xo^cpd,  dvAipd  ipftarla)  as 
distinguished  from  the  "harsh"  (otonipi)  style  of  Antiphon  and 
the  perfect  "mean"  (jtiirti)  of  Demosthenes.  Tried  by  a  modem 
standard,  the  language  of  Isocrates  is  certainly  not  "  florid,"  The 
only  sense  in  which  he  merits  the  epithet  is  that  (especially  in  his 


<  The  word  ^iaro^la  seems  to  have  come  into  Athenian  use  not 
much  before  the  time  of  Socrates;  and,  till  long  after  the  time  of 
fsocrates,  it  was  commonly  used,  not  in  the  sense  of  "  philosophy," 
but  in  that  ol  "  literary  taste  end  study — culture  generally  (see 
Thompson  on  Phaedrus,  278  d).  Aristeides,  ii.  407  ^tXixoU*  rti  col 
Smrpiffii  Ttpl  ttiyout,  cai  oix  i  r^  Tpinat  o&rot,  iXX<k  xoijda  cmtwi. 
And  so  writers  of  the  4th  century  h.c.  use  ^Xovo^tt-  as  simply 
=  "  to  study  ";  as  ».^.  an  invalid  "  studies  "  the  means  of  reli« 
from  pain,  Lys.  Or.  xiiv.  10;   cf.  Isocr.  Or.  iv.  6,  &c. 

•  Plato,  Gorg.  p.  463 ;  Bulhyd.  304-306. 

'  These  allusions  are  discussed  in  the  Attic  Orators,  vol.  ii.  ch.   13. 

Msocr.  Or.  XV.  271. 

'  A.  Cartelier,  Le  Discours  d'Isoeralt  sur  lui-mtme,  p.  Ixii.  (1S62). 

*  Totum  Isocratis  laipaB^n^  atque  omnes  ejus  discipuloruni 
arculas  {Ad  AU.  ii.  i). 
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earlier  work)  he  delights  in  elaborate  antitheses.  Isocrates  is  an 
"  orator  "  in  the  larger  sense  of  the  Greek  word  rhetor;  but  his  real 
distinction  consists  in  the  fact  that  he  was  the  first  Greek  who 
"c  finish  to  literary  rhetoric.     The  practical 


.  ..    _....,   _..        tory  of  the 

day  had  already  two  clearly  separated  branches — the  forensic, 
represented  by  Isaeus,  and  the  deliberative,  in  which  Callietratus 
was  the  forerunner  of  IJemosthenes.  Meanwhile  Isocrates  wasgiving 
fonn  and  rhythm  to  a  standard  literary  prose.  Through  the  influence 
of  his  school,  this  normal  prose  style  was  transmitted — with  the 
addition  of  some  florid  embellishments — to  the  first  generation  oE 
Romans  who  studied  rhetoric  in  the  Greek  schools.  The  distinctive 
feature  in  the  composition  of  Isocrates  is  his  structure  of  the  periodic 
sentence.  This,  with  him,  is  no  loj^r  rigid  or  monotonous,  as  with 
Anti[)hon — no  lon^r  tefse  and  compact,  as  with  Lysiaa — but  ample, 
luxuriant,  unfolding  itself  (to  use  a  Greek  critic's  image)  like 
the  soft  beauties  of  a  winding  river.  Isocrates  was  the  first  Greek 
who  worked  out  the  idea  of  a  prose  rhythm.  He  saw  dearly  both  its 
powers  and  its  limits;  poetry  has  its  strict  rhythms  and  precise 
metres;  prose  has  its  metres  and  rhythma,  not  bound  by  a  rigid 
framework, yet  capable  ofbeing  brought  under  certain,  general  laws 
which  a  good  ear  can  recognize,  and  which  a  speaker  or  writer  may 
apply  in  the  most  various  combinations.  This  fundamental  idea 
ol  prose  rhythm,  or  number,  is  that  which  the  style  of  Isocrates  has 
imparted  to  the  style  of  Cicero.  When  Quintilian  (x.  i.  io8)  aays, 
somewhat  byperbolically,  that  Qcero  has  artistically  reproduced 
(eMnxisse)  the  force  oE  Demosthenes,  the  wealth  of  Plato,  the 
charm  of  Isocrates,"  he  means  princt(Killy  this  smooth  and  har- 
monious rhythm.  Cicero  himself  expressly  recognizes  this  original 
and  distinctive  merit  of  Isocrates.'  Thus,  through  Rome,  and 
eapedalty  through  Cicero,  the  influence  of  Isocrates,  as  the  founder 
of  a  literary  prose,  has  passed  into  the  literatures  of  modem  Europe. 
It  is  to  the  eloquence  ol  the  preacher  that  we  may  perhaps  look  for 
the  nearest  modern  analtwue  of  that  kind  in  which  Isocrates  excelled 
— espedallv,  perhaps,  to  that  of  the  great  French  preachers.  Isocrates 
was  one  ol  the  three  Greek  authors,  Demosthenes  and  Plato  being 
the  others,  who  contributed  most  to  form  the  style  of  Bossuet. 

Works. — The  extant  works  of  Isocrates  consist  of  twenty-one 
speeches  or  discourses  and  nine  letters.*  Amony  these,  the  six 
forensic  speeches  represent  the  first  period  of  his  literary  life — 
belonging  to  the  years  403-393  "C-  All  six  concern  private  causes. 
They  may  be  classed  as  Imlows:  I.  Action  for  Assault  (ILoi  eUlat), 
Or.  XX.,  Agairul  LochHes,  394  B.C.  3.  Claim  to  an  Inkeritana 
{iwiiuaela).  Or.  xix.,  Atgintttciis,  end  of  394  or  earlv  in  393   B.C. 

3.  Aaims  to  Recover  a  Deposit:  (i)  Or.  xxi.,  Agatnst  Euikynus, 
403  B.C.;  (2)  Or.  xvii.,   Trapetitictts,  end  of  394  or  early  in  393  B.C. 

4.  Action  yor  Damage  {sCat  ffKifftp),  Or.  xvi..  Concerning  the 
Team  of  Horses,  397  B.C.  5.  Special  Plea  (»apaypo*+),  Or.  xviii., 
Against  Callimachus,  402  B.C.  Two  of  these  have  been  regarded 
as  spurious  by  G.  E.  Benseler,  viz.  Or.  xxi.,  on  account  of  the  fre- 

Suent  hiatus  and  the  short  compact  periods,  and  Or.  xvii.,  on  the 
rst  of  these  grounds.  But  we  are  not  warranted  in  applying  to  the 
early  work  oflsocrates  those  canons  which  his  mature  style  observed. 
The  genuineness  of  the  speech  a^inst  Euthynus  is  recogniced  by 
Philostratus;  while  the  Trapetiiicits — -thrice  named  without  sus- 
picion by  Harpocration — is  treated  by  Dionysius,  not  only  as 
authentic,  but  as  the  typical  fcrensic  work  of  its  author.  The  speech 
against  Lochites — where  "  a  man  of  the  people  "  (toB  ir\ifimn  tU)  is 
the  speaker — exhibits  much  rhetorical  skUI.  The  speech  Utpi  tou 
ffbyon  ("  concerning  the  team  of  horses  ")  has  a  curious  interest. 
An  Athenian  citizen  nad  complained  that  Aid  blades  bad  robbed  him 
of  a  team  of  four  horses,  and  sues  the  statesman's  son  and  namesake 
(who  is  the  speaker)  for  their  value.  This  is  not  the  only  place  in 
which  Isocrates  has  marked  his  admiration  for  the  genius  of  Aldbi- 
ades ;  it  appears  also  in  the  i'Atli^^iM' and  in  the  Busiris.  But,  among 
the  forensic  speeches,  we  must,  on  the  whole,  give  the  palm  to  the 
Aegiaeticus—a  graphic  picture  of  ordinary  Greek  life  in  the  islands 
of  the  Aegean.  Here — espedally  in  the  narrative — Isocrates  makes 
a  near  approach  to  the  best  manner  of  Lyaias. 

The  remaining  fifteen  orations  or  discourses  do  not  eauly  lend 
themselves  to  the  ordinary  dassification  under  the  heads  of "  deliber- 
ative "  and  "  epideictic."  Both  terms  must  be  strained;  and  neither 
is  strictly  applicable  to  all  the  pieces  which  it  is  required  to  cover. 
The  work  of  Isocrates  travelled  out  of  the  grooves  in  which  the 
rhetorical  industry  of  the  age  had  hitherto  moved.  His  poEition 
among  contemporary  writers  was  determined  by  ideas  peculiar  to 
himself;  and  his  compositions,  besides  having  a  style  of  their  own, 
are  in  several  instances  of  a  new  kind.  The  only  adequate  prindple 
of  classification  is  one  which  considers  them  in  respect  to  tneir  sub- 
ject-matter. Thus  viewed,  they  form  two  dearly  separated  groups 
— the  scholastic  and  the  political. 

SfMasHc  Writings. — Under  this  head  we  have,  first,  three  letters 
or  essa^  of  a  hortatory  character,  (i)  The  letter  to  the  young 
Demomcus' — once  a  favourite  subject   in    the    schools — contains 


'  Idque  princeps  Isocrates  ir 
antiquorumdicendiconsuetudinem   . 
iii.  44. 173)- 

'  The  dates  here  given  differ  to  some  extent  from  those  ii 
Blass,  Die  aUischt  Btredsamkeit  (3nd  ed.,  1887-1896). 

*  Some  authorities  consider  the  Ad  Demonicum  spurious. 


ither  below  nor  much  above  the  average 
il  moralLt>;  of  Greece.  (2)  The  letter  to  Nicodes— the  young 
king  of  the  Cyprian  Salamis — sets  forth  the  duty  of  a  monarch  to 
his  subjects.  (3)  In  the  third  piece,  it  is  Nicodes  who  speaks,  and 
impresses  on  the  Salaminians  tneir  duty  to  their  Idng — a  piece  re- 
markable as  containing  a  popular  plea  for  monan;hy,  composed  by 
a  citizen  of  Athens.  These  three  Setters  may  be  referred  to  the 
years  374-373  B.C. 

Next  may  be  placed  four  pieces  which  are  "  displays  "  (tiriMftu) 
in  the  proper  Greek  sense.  The  Busiris  (Or.  xi.,  390-391  fl.c.) 
is  an  attempt  to  show  how  the  ill-famed  king  of  Egypt  m^ht 
be  praised.  The  Encomium  on  Helen  (Or.  x.,  370  B.C.),  a  piece 
greatly  superior  to  the  last,  contains  the  celebrated  passage  on 
the_  power  of  beauty.  These  two  compositions  serve  to  illustrate 
their  author's  view  that  "  encomia  "  of  the  hackneyed  type  might 
be  devated  by  combining  the  mythical  matter  with  some  tofuc 
of  practical  interest — as,  in  the  case  of  Busiris,  with  the  institutions 
of  Egypt,  or,  in  that  of  Hden,  with  the  reforms  of  Theseus.  The 
Evagoras  (Or.  ix.,  365  B.C.?),  the  eariiest  known  biography,  is  a 
laudatory  epitaph  on  a  really  able  man— -the  Greek  bng  <rf  the 
Cyprian  Salamis.  A  passage  of  singular  interest  describes  how, 
under  his  rule,  the  iufluencea  of  Hellenic  dvilization  had  mcvailed 
over  the  surrounding  barbarism.  The  Panathenaicus  (Or.  xii.), 
intended  for  the  great  Pa nathenaea  of  342  B.C.,  but  not  completed  till 
339  B.C.,  contains  a  redtal  of  the  services  rendered  by  Athens  to 
Greece,  but  digresses  into  peraonal  defence  against  cribcs;  hia  last 
work,  written  in  extreme  old  age,  it  bears  the  plainest  marln  of 
failing  powers. 

The  third  subdiviMon  of  the  scholastic  writings  is  formed  by  two 
most  interesting  essays  on  education — that  entitled  Against  the 
Sophists  (Or.  xiii.,  391-390  B-C).  and  the  AnHdosis  (Or.  jcv., 
353  B.C.).  The  first  of  these  is  a  manifesto  put  forth  by  Isocratei  at 
the  outset  of  his  professional  career  of  teaching,  in  wluch  he  seelu 
to  distinguish  his  aims  from  those  of  other  "  sophista."  These 
"  sophists  "  are  (i)  the  "  eristics  "  (ol  vtpt  rkt  »pJm),  by  whom  he 
—  intend  the  minor  Socratks,  especially  Euclides;  (2)  the 


il^natural  faculty  tx 
of  rhetoric,  who  virtually 
mplaing)  to  the  lowest,  n 


experience;  (3)  the  wr. __      

devoted  themselves  (as  Ariatotle  ako  c.        .._   ., . 

forensic,  branch  of  their  subject  (see  also  E.  ^cjzner,  Platos  ~Pluieir%s 
und  die  SojAistenreda  des  Isokrates,  Prague,  1894).  As  this  piece  is 
theprdudeto  his  career,  its  epilc^eis  the  speech  on  the  "Antidosis" 
'-socalledbecauseit  has  the  f<MVi  of  a  speech  made  in  court  in  answer 
to  a  challenge  to  undertake  the  burden  of  the  trierarchy,  or  else 
exchange  properties  with  the  challenger.  The  discourse  "  Against 
the  Sophists  '  had  stated  what  his  art  was  not;  this  queech  defines 
what  it  ir.  His  own  account  of  his  ^iWtuWa— "  the  disdpline  of 
discoui^e  "  H  riJ*  Wyu*  raiStla) — has  been  embodied  in  the  sketch 
of  it  ^ven  above. 


takes  its 


affairs  trf  Greece.     The  first  class  connst  of  the  Pitnegyricia  (Or.  i\ 

— ^   -nd  the  Phmppas  (Or.  v.,  346  b.c).     "llie  Panegyriats 

me  from  the  fact  that  it  was  given  to  the  Greek  public 
of  the  Olympic  festivals — prooably  by  means  of  copies 
circulated  there.  The  orator  urges  that  Athens  and  Sparta  should 
unite  in  leading  the  Greeks  against  Persia.  The  fediog  of  antiquity 
that  this  noble  discourse  is  a  masterpiece  of  cardul  work  finds  ex- 
pression in  the  tradition  that  it  had  occupied  its  authco'  for  more 
than  ten  years.  Its  excellence  is  not  merely  that  of  language,  but 
also — and  perhaps  even  more  conspicuously — that  of  luad  arrange- 
ment. The  Phiiippus  is  an  appeal  to  the  kjne  of  Macedon  to  assume 
that  initiative  in  the  war  on  Persia  which  Isocrates  had  ceased  to 
expect  from  any  Greek  dty.  In  the  view  of  Demosthenes,  Philip 
was  the  representative  barbarian ;  in  that  of  Isocrates,  he  is  the  first 
of  Hellenes,  and  the  natural  champion  of  thdr  cause. 

Of  those  discourses  which  concern  the  internal  affairs  of  Greece, 
to  have  already  been  noticed, — that  On  the  Peace  (Or.  viii.),  and  the 
Areopagiticus  (Or,  vii.) — both  erf  355  b.  c. — as  dealing  respectivriy 


with  the  foreign  and  the  home  a 

(Or.xiv.)is 


s  of  Athens.    The  Plaiaicus 


porting  to  be  delivered  by  Archidamus  HIv  ^n  of  Agesilaua,  m  a 
debate  at  Sparta  on  conditions  of  peace  offered  by  Thebes  in  366 
B.C.  It  was  demanded  that  Sparta  should  recc^nize  the  indepen- 
dence of  Messene,  which  had  lately  been  restored  by  Epameinondas 
(370  B.C.).  The  oration  gives  brilliant  expression  to  the  feeling 
wluch  such  a  demand  was  calculated  to  exrite  in  Spartans  who  knew 
the  history  of  thdr  own  city.  Xenophon  witnesses  that  the  attitude 
of  Sparta  on  this  occasion  was  actually  such  as  the  Arckidamus 
assumes  (HelUit.  vii.  4.  8-1 1). 

Letters. — The  first  letter — to  Dionysius  I. — is  fra^entary;  but 
a  passage  in  the  Phiiippus  leaves  no  doubt  as  to  its  object.  IsocraKs 
was  anxiouE  that  the  ruler  of  Syracuse  tboidd  undertake  the  com- 
mand of  Greece  against  Persia,     "nie  date  is  probaUy  36A  B.C. 
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Next  in  chronological  order  stands  the  letter  "  To  the  Children 
of  Jason  "  (vi.).  Jason,  tyrant  of  Pherae,  had  been  assassinated  in 
370  B.C.;  and  no  fewer  than  three  of  his  successors  had  shared  the 


t  thebe- 


359  B.C.'  The  letter  to  Archidaraus  III.  (ix.) — the  same  person 
who  ie  the  imaginary  speaker  of  Oration  vi. — urees  him  to  execute 
the  writer's  favourite  idea, — "  to  deliver  the  Greeks  from  their 
feuds,  and  to  crush  barbarian  insolence."  It  is  remarkable  for  a 
vivid  picture  of  the  state  of  Greece ;  the  date  is  about  356  B.C.  The 
letter  to  Timotheus  (vii.,  ;J45  B.C.),  niler  of  Heraclea  on  the  Euxine, 
introduces  an  Athenian  fnend  who  is  going  thither,  and  at  the  same 
time  offers  some  good  counsels  to  the  benevolent  despot.  The  letter 
"  to  the  government  of  Mytilene  "  (viii.,  350  b.c.)  is  a  petition  to  a 
newly  established  o%archy,  beggii^  them  to  permit  the  return  of 
a  democratic  exile,  a  distinguished  musician  named  Agenor.  The 
first  of  the  two  letters  to  Philip  of  Macedon  (ii.)  remonstrates  with 
him  on  the  personal  danger  to  which  he  had  recklessly  exposed 
himsrif,  and  alludes  to  his  beneficent  intervention  in  the  affairs  of 


with  the  last,  and  congratulates  him  on  preferring  "  practical  "  to 
"  eristic  "  studies-— a  distinction  which  is  explained  by  the  sketch  of 
the  author's  ^Xaaapla,  and  of  his  essay  "  Against  the  Sophists," 
given  above.  It  was  just  at  this  time,  probably,  that  Alexander 
was  beginninjf  to  receive  the  lessons  of  Aristotle  (342  B.C.).  The 
letter  to  Antipater  (ivj  introduces  a  friend  who  wished  to  enter 
the  military  service  of  Philip.  Antipater  was  then  acting  as  regent 
in  Macedonia  during  Philip's  absence  in  Thrace  (340-339  ^.c). 
The  later  of  the  two  letters  to  Philip  (iii.)  appears  to  be  written 
shortly  after  the  battle  of  Chaeronea  in  33s  B.C.  The  questions 
raised  by  it  have  already  been  discussed. 

No  k«t  work  of  Isocrates  is  known  from  a  definite  quotation, 
except  an  "  Art  of  Rhetoric,"  from  which  some  scattered  precepts 
are  cited.  Quintilian,  indeed,  and  Photius,  who  had  seen  this  "  Art," 
felt  a  doubt  as  to  whether  it  was  genuine.  Only  twenty-five  dis- 
courses— out  of  an  ascriptive  total  of  some  sixty — were  admitted  as 
authentic  by  Dionysius;  Photius  (circ.  A.D.  850)  knew  only  the 
number  now  extant — twenty-one. 

With  the  exception  of  defects  at  the  end  of  Or.  xii 

ginning  of  Or.  xvi.,  and  probably  at  the  end  of  Letters .»,  ^.^ 

exiatiiurtext  is  free  from  serious  mutilations.  It  is  also  unusually 
pure.  The  smooth  and  clear  style  of  Isocrates  gave  few  opportunities 
lor  the  mistakes  of  copyists.  On  the  other  hand,  he  was  a  favourite 
author  of  the  schools.  Numerous  glosses  crept  into  his  text  through 
•T  conjectures  of  rhetoricians.    This  w«s  already  the 


much  for  the  text.  But  a  more  decided  advance  was  made  by 
Immanuel  Bekker.  He  used  five  MSS.,  viz.  (i)  Codex  Urbinas  III., 
r  (this,  the  best,  was  his  principal  guide);  (3)  Vaticanus  936,  A; 
(3)  LaurentianuB  87,  14,0  (13th  century);  (4)  Vaticanus  65,  A; 
and  (5)  Marcianus  415,  2.  The  first  three,  <rf  the  same  family,  have 
Or.  XV.  entire;  the  l^t  two  are  from  the  same  original,  and  have 
Or.  XV.  incomplete. 

J.  G.  Baiter  and  H.  Sauppe  in  their  edition  {1850)  follow  T  "  even 
more  constantly  than  Bekker."  Their  apparatus  is  enriched, 
however,  by  a  MS.  to  which  he  had  not  access — Ambrosianus  O. 
144,  E,  which  in  some  cases,  as  they  reci^nize,  has  alone  preserved 
the  true  reading.  The  readings  o(  this  MS.  were  given  in  full  by 
G.  E.  Benaeler  in  his  second  edition  (1854-1855).  The  distinctive 
characteristic  of  Benseler'a  textual  criticism  was  a  tendency  to 
correct  the  text  against  even  the  beat  MS.,  where  the  MS.  conflicted 
with  the  usage  of  Isocrates  as  inferred  from  his  recorded  precepts 
or  from  the  statements  of  ancient  writers.  Thus,  on  the  strength 
of  the  rule  ascribed  to  Isocrates — -tiMr^trra  iii)  <nw'»T«u'— Benseler 
would  remove  from  the  text  every  example  of  hiatus  (on  the  MSS. 
of  Isocrates,  see  H.  Bttrmann,  Die  handschrifliiche  Oberlieferung  des 
Isocrates,  Bertin,  1885-1886,  and  E.  Drerup,  in  LtiPtiitT  Sludien, 
xvii.,  1895).  ffe.  C.  J.) 

Editions. — In  Oraiorei  AUiei,  ed.  Imm.  Bekker  (1823,  1828): 
W.  S.  Dobson  (1828);  J.  G.  Baiter  and  Hermann  Sauppe  (1850). 
Separately  Ausgewdklte  Reden,  Faneryrikos  und  Areopagilikoi,  by 
Rudolf  Rauchenstein,  6th  ed.,  Karl  Mfinscher  (1908};  in  Tcubner  s 
series,  by  G.  E.  Bensekr  (new  ed.,  by  F.  Blass,  1886-1895)  and 
by  E.  Drerup  (1906-  ) ;  Ad  Demonkitm  et  Panegyricus,  cd.  J.  E. 
Sandys  (1868);  Evagorai,  ed.  H.  Clarke  (1885).  Extracts  from 
Orations  iii..  iv.,  vi.,  vii.,  viii.,  ix.,  xiii.,  xiv.,  xv.,  xix.,  and  Letters 
iii.,  v.,  edited  with  revised  text  and  commentary,  in  SeUctiont  from 
the  AUk  Orators,  by  R.  C.  Jebb  (i860);  vol.  i.  of  an  English  prose 
translation,  with  introduction  and  notes  by  J.  H.  Freese,  has  been 
published  in  Bohn's  Classical  Library  (1894).    See  generally  Jebb's 


'  This  was  shown  by  R.C.  Jebb  in  a  paper  on  "The  Sixth  Letter 
of  Isocrates,"  Journal  of  Philology,  v.  266  (1874).  The  fact  that 
Thebe,  widow  of  Alexander  of  Pberac,  was  the  daughter  of  Jason  is 
incidentally  noticed  by  Plutarch  in  his  life  of  Pelopidas,  c.  28.  It 
is  this  fact  which  give*  the  clue  to  the  occasion  of  the  letter;  cf. 
Diod.  Sic.  xvi.  14. 


Attic  Orators  (where  a  list  of  authorities  ie 

aitische   Beredsamkeit   (and   ed.,    1887-189  ..__.. 

Rhythmen  der  atlischen  Kunstprosa  (1901).    Ttierc  is  a  special  lexicon 


is  given) 
98),  an' 
.    There 


by  S.  Preuss  (1904).  On  the  philosophy  of  Isocrates  and  his  relation 
to  the  Socratic  schools,  see  Thompson's  ed.  of  Plato's  Pfiaedna, 
Appendix  3, 

ISODYNAMIC  LINES  (Gr.  lm£in>aiio%,  equal  in  power),  lines 
connecting  those  parts  of  the  earth's  surface  where  the  magnetic 
force  has  the  same  intensity  (see  MAGNimsif,  Tekrestkul). 

ISOOOHIC  LINES  (Gr.  Im/yianos,  equiangular),  lines  connect- 
ing those  parts  of  the  earth's  surface  wheie  the  magnetic  declina- 
tion is  the  same  in  amount  (see  Macnetisu,  Tebkestbial). 

ISOLA  DEL  LIRl,  a  town  of  Campania,  in  the  province  of 
Caserta,  Italy,  15  m,  by  rail  N.M.W.  of  Roccasecca,  which  is 
on  the  main  line  from  Rome  to  Naples,  10  m.  N.W.  of  Cassino. 
Pop.  (igoi),  town,  1384;  commune,  8244.  The  town  consists 
of  two  parts,  Isola  Superiore  and  Isola  Inferiore;  as  its  name 
implies  it  is  situated  between  two  arms  of  the  Liri.  The  many 
wateifalb  of  this  river  and  of  the  Fibreno  afford  motive  power 
for  several  important  paper-mills.  Two  of  the  falls,  80  ft.  in 
hd^t,  are  especially  fine.  About  i  m.  to  the  N.  is  the  church 
of  San  Domenico,  erected  in  the  12th  century,  which  probably 
marks  the  site  of  the  villa  of  Cicero  (see  Arfino). 

ISOMSRISH,  in  chemistry.  When  WOhlcr,  in  1825,  analysed 
his  cyanic  add,  and  Liebig  his  quite  different  fukninic  add  in 
1824,  the  composition  of  both  compounds  proved  to  be  absolutely 
the  same,  containing  each  in  round  numbers  38%  of  cartwn, 
33%  of  nitrogen,  37%  of  oxygen  and  3%  of  hydrogen.  Tliis 
fact,  inconsistent  with  the  then  dominating  conception  that 
difference  in  qualities  was  due  to  difference  in  chemical  com- 
position, was  soon  corroborated  by  others  of  analogous  nature, 
and  so  BerzeHus  introduced  the  term  isomerism  (Gr.  laviMpfp, 
compiosed  (d  equal  parts)  to  denominate  the  existence  of  the 
property  of  substances  having  different  qualities,  in  chemical 
behaviour  as  well  as  physical,  notwithstanding  identity  in 
chemical  composition.  These  phenomena  were  qtdte  in  accord- 
ance with  the  atomic  conception  of  matter,  since  a  compound 
containing  the  same  ntunber  of  atoms  of  carbon,  nitrogen, 
oxygen  and  hydrogen  as  another  in  the  same  weight  might 
differ  in  internal  structure  by  differrat  arrangements  of  those 
atoms.  Even  in  the  time  of  Berzelius  the  newly  introduced 
conception  proved  to  indude  two  different  groups  of  facts.  The 
one  group  included  those  isomers  where  the  identity  in  composi- 
tion was  accompanied  by  identity  in  molecular  weight,  i.e.  the 
vapour  densities  of  the  isomers  were  the  same,  as  in  butylene  and 
isobutylene,  to  take  the  most  simple  case;  here  the  molecular 
conception  admits  that  the  isolated  groups  in  which  the 
atoms  are  united,  i.e.  the  molecules,  are  identical,  and  so  the 
molecule  of  both  butylene  and  isobutylene  is  indicated  by  the 
same  chemical  symbol  CiHg,  expressing  that  each  molecule 
contains,  in  both  cases,  four  atoms  of  carbon  (C)  and  eight  of 
hydrogen  (H).  This  group  of  isomers  was  denominated  mttamers 
by  Beraetius,  and  now  often  "  isomers  "  (in  the  restricted  sense), 
whereas  the  term  polymtrism  (Gr.  voXh,  many)  was  chosen 
for  compounds  like  butylene,  C|Hi,  and  ethylene,  C1H4,  corre- 
sponding to  the  same  composition  in  weight  but  differing 
in  molecular  formula,  and  having  different  densities  in  gas 
or  vapour,  a  litre  of  butylene  and  isobutylene  weighing^  for 
instance,  under  ordinary  temperature  and  pressure,  about 
a-s  gr.,  ethylene  only  one-half  as  much,  since  density  is  pro- 
portional to  molecular  weight. 

A  further  distinction  is  necessary  to  a  survey  of  the  sub- 
divisions of  isomerism  regarded  in  its  widest  sense.  There  are 
subtle  and  more  subtle  differences  causing  isomerism.  In  the 
case  of  metamerism  we  can  imagine  that  the  atoms  are  differently 
linked,  say  in  the  case  of  butylene  that  the  atoms  of  carbon 
are  joined  together  as  a  continuous  chain,  expressed  by 
-C-C-C-C-,  normally  as  it  is  called,  whereas  in  isobutylene 
the  fourth  atom  of  carbon  is  not  attached  to  the  third  but  to  the 

second  carbon  atom,  i.e.  -C-C<I^qZ-    Now   there    are   cases 

in  which  analogy  of  internal  structure  goes  so  far  as  to  exclude 
even  that  difference  in  linking,  the  only  nmahang  possibilil 
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then  being  the  diSerence  in  relative  position.  This  kind  of 
isomerism  has  been  denominated  stereoisomerism  (g.v.)  often 
stereomerism.  But  there  is  a  last  group  belonging  here  in  which 
identity  of  structure  goes  farthest.  There  are  substances  such 
as  sulphur,  showing  difference  of  modification  in  crystalline 
state — the  ordinary  rhombic  form  in  which  sulphur  occurs  as  a 
mineral,  while,  after  melting  and  cooling,  long  needles  appear 
which  belong  to  the  monosymmetric  system.  These  differences, 
which  go  hand  in  band  with  those  in  other  properties,  e.g. 
specific  heat  and  specific  gravity,  are  absolutely  confined  to 
the  crystalline  state,  disappearing  with  it  when  both  modifica- 
tions of  sulphur  are  melted,  or  dissolved  in  carbon  disulphide 
or  evaporated.  So  it  is  natural  to  admit  that  here  we  have 
to  deal  with  identical  molecules,  but  that  only  the  internal 
arrangement  differs  from  case  to  case  as  identical  balls  may  be 
grouped  in  different  ways.  This  case  of  difference  in  properties 
combined  with  identical  composition  is  therefore  caJJed  poly- 
morphism. 

To  summarize,  we  have  to  deal  with  polymerism,  metamerism, 
stereoisomerism,  polymorphism;  whereas  phenomena  denom- 
inated tautomerism,  pseudomerism  and  desmotropism  form 
different  particular  features  of  metamerism,  as  well  as  the 
phenomena  o£  aUotropy,  which  is  merely  the  difference  of 
properties  which  an  element  may  show,  and  can  be  due  to  poly- 
merism, as  in  oxygen,  where  by  the  side  of  the  ordinary  form 
with  molecules  Oj,  we  have  the  ntore  active  ozone  with  Oi.  Poly- 
morphism in  the  case  of  an  element  is  IDustrated  in  the  case  of 
sulphur,  whereas  metamerism  in  the  case  of  elements  has  so 
far  as  yet  not  been  observed;  and  is  hardly  probable,  as  most 
elements  are  built  up,  like  the  metals,  from  molecules  containing 
only  one  atom  per  molecule;  here  metamerism  is  absolutely 
ezduded,  and  a  considerable  number  of  the  rest,  having  diatomic 
molecules,  are  about  in  the  same  condition.  It  is  only  in  cases 
like  sulphur  with  octatomic  molecules,  where  a  difference  of 
internal  structure  might  play  a  part. 

Before  entering  into  detail  it  may  be  useful  to  consider  the 
nature  of  isomerism  from  a  general  standpoint.  It  Is  probable 
that  the  whole  phenomenon  of  isomerism  b  due  to  the  poesibihty 
that  compounds  or  systems  which  in  reahty  are  unstable  yet 
persist,  or  so  slowly  change  that  practically  one  can  speak  of 
their  stability;  for  instance,  such  systems  aa  explosives  and 
a  mixture  of  hydrogen  and  oxygen,  where  the  stable  form  is 
water,  and  in  which,  according  to  some,  a  slow  but  until  now 
undetected  change  takes  place  even  at  ordinary  temperatures. 
Consequently,  of  each  pair  of  isomers  we  may  establish  beforehand 
which  is  the  more  stable;  either  in  particular  circumstances, 
a  direct  change  taking  place,  as,  for  instance,  with  maleic  add, 
which  when  exposed  to  sunlight  in  presence  of  a  trace  of  bromine, 
yields  the  isomeric  fumaric  add  almost  at  once,  or,  indirectly. 
one  may  condude  that  the  isomer  which  forms  under  greater 
heat-<levelopment  is  the  more  stable,  at  least  at  lower  tempera- 
tures. Now,  whether  a  real,  though  undetected,  change  occurs 
is  a  question  to  be  determined  from  case  to  case;  it  is  certain, 
however,  that  a  substance  like  aragonite  (a  mineral  form  of 
calcium  carbonate)  has  sensibly  persisted  in  geological  periods, 
though  the  polymorphous  caldte  is  the  more  stable  form. 
Nevertheless,  the  theoretical  possibility,  and  its  realization  in 
many  cases,  has  brought  consideradons  to  the  front  which  have 
recently  become  of  predominant  interest;  consequently  the 
possible  transformations  of  isomers  and  ptiymers  will  be  con- 
sidered later  under  the  denomination  of  reversible  or  dynamical 
isomerisms. 

Espedally  prominent  is  the  fact  that  polymerism  and  meta- 
merism are  mainly  reserved  to  the  domain  of  organic  chemistry, 
or  the  chemistry  of  carbon,  both  being  discovered  there;  and, 
mare  espedally,  the  phenomenon  of  metamerism  in  organic 
chemistry  has  largdy  devdoped  our  notions  concerning  the 
structure  of  matter.  That  this  particular  feature  belongs  to 
carbon  compounds  b  due  to  a  property  of  carbon  which  charac- 
terizes the  whole  of  organic  chemistry,  i.e.  that  atoms  attached 
to  carbon,  to  express  it  in  the  atomic  style,  cling  more  intensely 
to  it  than,  for  instance,  when  combined  with  oxygen.    Thb 


explains  a  good  deal  of  the  possible  instability;  and,  from  a 
practical  point  of  view,  it  coincides  with  the  fact  that  such  a 
large  amount  of  energy  can  be  stored  in  our  most  intense  explo- 
sives such  as  dynamite,  the  explanation  being  that  hydrogen  b 
attached  to  carbon  dbtant  from  oxygen  in  the  same  molecule, 
and  that  only  the  characteristic  resistance  of  the  carbon  linkage 
prevents  the  hydrogen  from  burning,  which  b  the  main  occurrence 
in  the  explosion  of  dynamite.  The  possession  of  this  peculiar 
property  by  carbon  seems  to  be  related  to  its  high  valency, 
amounting  to  four;  and,  generally,  when  we  consider  the  most 
primitive  expression  of  isomerism,  viz.  the  allotropy  of  elements, 
we  meet  thb  increasing  resbtance  with  increasing  valency. 
The  monovalent  iodine,  for  instance,  b  transformed  by  heating 
into  an  allotropic  form,  corresponding  to  the  formula  I,  whereas 
ordinary  iodine  answers  to  U.  Now  these  modifications  show 
haxdly  any  tendency  to  persist,  the  one  stable  at  high  tempera- 
tures being  formed  at  elevated  temperatures,  but  changing  in 
the  reverse  sense  on  cooling.  In  the  divalent  osygen  we  meet 
with  the  modification  called  ozone,  which,  although  unstable, 
changes  but  slowly  into  oxygen.  Similarly  the  trivalent  phos- 
phorus in  the  ordinary  white  form  shows  such  resistance 
as  if  it  were  practically  stable;  on  the  other  hand  the  red 
modification  b  in  reahty  also  stable,  being  formed,  for 
instance,  under  the  influence  of  light.  In  the  case  of  the 
quadrivalent  carbon,  diamond  seems  to  be  the  stable  form  at 
ordinary  temperatures,  but  one  may  wait  long  before  it  b 
formed  from  graphite. 

Thb  connexion  of  isomerbm  with  resbtant  linking,  and  of 
this  with  high  valency,  explains,  in  considerable  measure,  why 
inorganic  compounds  afforded,  as  a  rule,  no  phenomena  of  th'^ 
kind  until  the  systematic  investigation  of  metalhc  compounds 
by  Werner  brought  to  light  many  instances  of  isomerism  in 
inorganic  compounds.  Whereas  carbon  renders  is<»nerism 
possible  in  organic  compounds,  cobalt  and  platinum  are  the 
determining  dements  in  inorganic  chembtry,  the  phenomena, 
bdng  exhibited  especially  by  complex  ammoniacal  derivadves. 
The  constitution  of  these  inorganic  isomers  b  still  somewhat 
questionable;  and  in  addition  it  seems  that  polymerbm. 
metamerism  and  stereoisomerism  play  a  part  here,  but  the 
general  feature  b  that  cobalt  and  platinum  act  in  them  with 
high  valency,  probably  exceeding  four.  The  most  simple  case 
b  presented  by  the  two  platinum  compounds  PtCli(NHj)i,  the 
platosemidiammine  chloride  of  Peyrone,  and  the  ptatosammine 
chloride  of  Jules  Reiset,  the  first  formed  according  tothe  equation 
PtCl,Ki+2NH,  =  PtCl,(NH,)i-|-iKCl,  the  second  according  to 
Pt(NH,)4Cl3  =  PtCliCNHi)i+jNH,,  these  compounds  differing 
in  solubility,  the  one  dissolving  in  33,  the  other  in  160  parts  of 
boiling  water.  With  cobalt  the  most  sim^e  case  was  discovered 
in  1893  by  S.  J6rgcnsen  in  the  second  dinitrotetramminecobalt 
chloride,  tCo(NO!)i(NH»)JCl,  designated  as  flavo— whereas  the 
older  isomer  of  Gibbs  was  dbtinguished  as  croceo-salt.  An 
interesting  lecture  on  the  subject  was  delivered  by  A.  Werner 
before  the  German  chemical  sodety  (-Ber.,  1907,  40,  p.  15).  (See 
Cobalt;  PLATI^arM.) 

Dealing  with  organic  compounds,  it  b  metamerbm  that . 
deserves  chief  attention,  as  it  has  largely  devdoped  our  notions 
as  to  molecular  structure.  Polymerism  required  no  particular 
explanation,  since  thb  was  given  by  the  difference  in  molecular 
magnitude.  One  general  remark,  however,  may  be  made  here. 
There  are  polymers  which  have  hardly  any  inter-relations  other 
than  identity  in  composidon;  on  the  other  hand,  there  are 
others  which  are  related  by  the  possibility  of  mutual  trans- 
formation; examples  of  this  kind  are  cyanic  add  (CNOH) 
and  cyanuric  add  (CNOH)s,  the  latter  bdng  a  sohd  which 
readily  transforms  into  the  former  on  heating  as  an  easily 
condensable  vapour;  the  reverse  transformation  may  also 
be  realized;  and  the  polymers  methylene  oxide  (CH»0)  and 
trioxy methylene  (CHiO)i.  In  the  first  group  we  may  mention 
the  homologous  series  of  hydrocarbons  derived  from  ethylene, 
given  by  the  general  formiJa  CnHi.,  and  the  two  compounds 
methylene-oxide  and  honey-sugar  C<Hii(\.  The  cases  of 
mutual  transformation  are  generally  characterized  by  the  fact 
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that  in  the  compound  of  higher  molecular  weight  no  new  links 
of  carbon  with  caibon  aie  introduced,  the  trioxymethylene 
being  probably  0<|f;jjj_Q^CHi,  whereas  honey-sugar  corre- 
sponds to  CHiOH  CHOHCHOHCHOHCHOHCHO,  each 
point  representing  a  linking  of  the  carbon  atom  to  the  next. 
This  observation  is  closely  lelated  to  the  above-mentioned 
resistivity  of  the  carbon-link,  and  corroborates  it  in  a  special 
case.  As  carbon  tends  to  hold  the  atom  attached  to  it,  one 
may  presume  that  tliis  pnq>erty  expresses  itself  in  a  pre- 
dominant  way  where  the  other  element  is  cubon  also,  and  so 
the  linkage  represented  by  — C— C— is  one  of  the  most  di£Scult 
to  loosen. 

The  conception  of  metamerism,  01  isomerism  in  restricted 
sense,  has  been  of  the  highest  value  for  the  development  of 
our  notions  concerning  molecular  structure,  i.e.  the  conception 
as  to  the  order  in  which  the  atoms  composing  a  molecule  are 
linked  together.  In  this  article  we  shall  confine  ourselves  to  the 
fatty  compounds,  from  which  the  fundamental  notions  were 
first  obtained;  reference  may  be  made  to  the  article  Chemistry: 
Organic,  for  the  general  structural  relations  of  organic  com- 
pounds, both  fatty  and  aromatic 

A  general  philosophical  interest  is  attached  to  the  phenomena 
of  isomerism.  By  Wilhebn  Ostwald  especially,  attempts  have 
been  made  to  substitute  the  notion  of  atoms  and  molecular 
structure  by  less  hypothetical  conceptions;  these  ideas  may 
some  day  receive  thorough  oonfirmatton,  and  when  this  occurs 
sdmce  will  receive  a  striking  impetus.  The  phenomenon  of 
isomerism  will  probably  supply  the  crucial  test,  at  least  for 
the  chemist,  and  the  question  will  be  whether  the  Ostwaldian 
conception,  while  substituting  the  Daltonian  hypothesis,  will 
also  explain  isomerism.  An  early  step  accomplished  by  Ostwald 
in  this  direction  is  to  define  ozone  in  its  relation  to  oxygen, 
considering  the  former  as  differing  from  the  latter  by  an  excess 
of  energy,  measurable  as  heat  of  transformation,  instead  of 
defining  the  difference  as  diatomic  molecules  in  oxygen,  and 
triatomic  in  ozone.  Now,  in  this  case,  the  first  definition 
expresses  mnch  better  the  whole  chemical  behaviour  of  ozone, 
which  is  that  of  "  energetic  "  oxygen,  while  the  second  only 
includes  the  fact  of  higher  vapour-density;  but  in  apply- 
ing the  fiist  definition  to  organic  compounds  and  calling 
isobutylene  "  butylene  with  somewhat  more  energy  "  hardly 
anything  is  indicated,  and  all  the  advantages  of  the  atomic 
conception — the  possibility  of  exactly  predicting  how  many 
isomers  a  given  fonnula  includes  and  how  you  may  get  thent — 
are  lost. 

To  Kekul^  is  due  the  credit  of  taking  the  decisive  step  in 
introducing  the  notion  of  tetravalent  carbon  in  a  clear  way, 
i.e.  in  the  property  of  carbon  to  combine  with  four  different 
monatomic  elements  at  once,  whneas  nitrogen  can  only  hold 
three  (or  in  some  cases  five),  oxygen  two  (in  some  coses  four), 
hydrogen  one.  This  conception  has  rendered  possible  a  clear 
idea  of  the  linking  or  internal  structure  of  the  molecule,  for 
example,  in  the  most  nmple  case,  methane,  CH«,  is  expressed  by 
H 


H 

It  is  by  this  conception  that  possible  and  impossible  com- 
pounds are  at  once  fixed.  Considering  the  hydrocarbons  given 
by  the  general  fonnnla  CjH^,  the  internal  linkages  of  the  carbon 
atoms  need  at  least  x—i  bonds,  using  up  ^(x— i)  valencies 
of  the  42  to  be  accounted  for,  and  thus  leaving  no  more  than 
!(a;-|-i)  for  binding  hydrogen:  a.  compound  C»H»  is  therefore 
impossible,  and  indeed  has  never  been  met.  The  second  pre- 
diction is  the  possibility  of  metamerism,  and  the  number  of 
metamers,  in  a  given  case  among  compounds,  which  are  realiz- 
able. Considering  the  predicted  series  of  compounds  C.H>,+t, 
which  is  the  well-known  homologous  series  of  methane,  the 
first  member,  the  possible  of  isomerism  lies  in  that  of  a  different 
linking  of  the  carbon  atoms.     This  first  presents  itself  when 


four  are  present 

C-C-C 
and        I 


in  the  difference  between  C— C— C— C 
With    this    compound    CiHi*.    named    butane, 


isomerism  is  actually  observed,  being  limited  to  a  pair,  whereas 
the  former  members  ethane,  CiHg,  and  propane,  CiHi,  showed 
no  isomerism.  Similarly,  pcntane,  CtHit,  and  hexane,  CsHu, 
may  exist  in  three  and  five  theoretically  isomeric  forms  respect- 
ively; confirmation  of  this  theory  is  supplied  by  the  fact  that 
all  these  compounds  have  been  obtained,  but  no  more.  The 
third  most  valuable  indication  which  molecular  structure  gives 
about  these  isomers  is  how  to  prepare  them,  for  instance,  that 
normal  hexane,  represented  by  CHi-CHiCHi-CH,-CHi.CHt, 
may  be  obtained  by  action  of  sodium  on  propyl  iodide, 
CHfCHi-CHi-1,  the  atoms  of  iodine  being  removed  from  two 
molecules  of  propyl  iodide,  with  the  resulting  fusion  of  the 
two  systems  of  three  carbon  atoms  into  a  chain  of  six  carbon 
atoms.  But  it  is  not  only  the  formation  of  different  isomers 
which  is  included  in  their  constitution,  but  also  the  different 
ways  in  which  they  wilt  decompose  or  give  other  products. 
As  an  example  another  series  of  organic  compounds  may  be  taken, 
viz.  that  of  the  alcohols,  which  only  differ  from  the  hydrocarbons 
by  having  a  group  OH,  called  hydroxyl,  instead  of  H,  hydrogen; 
these  compounds,  when  derived  from  the  above  methane  series  of 
hydrocarbons,  are  expressed  by  the  general  formula  CHik+iOH, 
In  this  case  it  is  readily  seen  that  isomerism  introduces  itsdf 
in  the  three  carbon  atom  derivative:  the  propyl  alcohols, 
expressed  by  the  formulae  CH,-CHi-CH,OHandCHfCHOHCH», 
are  known  as  propyl  and  isopropyl  alcohol  respectively.  Now 
in  oxidizing,  or  introducing  more  oxygen,  for  instance,  by 
means  of  a  mixture  of  sulphuric  acid  and  potassium  bichromate, 
and  admitting  that  oxygen  acts  on  both  compounds  in  analogous 
ways,  the  two  alcohols  may  give  (as  they  lose  two  atoms  of 
hydrogen)  CH,-CHi-COH  and  CH,CO-CH,.  The  first  com- 
pound, containing  a  group  COH,  or  more  explicitly  0-<C— H,  is 
an  aldehyde,  having  a  pronounced  reducing  power,  producing 
silver  from  the  oxide,  and  is  therefore  called  propykldehyde; 
the  second  compound  containing  the  group  — C-CO-C~  behaves 
difierently  but  just  as  characteristically,  and  is  a  beione,  it  is 
therefore  denominated  propylketone  (also  acetone  or  dimethyl 
ketone).  And  so,  as  a  rule,  from  isomeric  alcohols,  those  con- 
taining a  group  —  CHi-OH,  yield  by  oxidation  aldehydes  and 
are  distinguished  by  the  name  primary;  whereas  those  contain- 
ing CH-OH,  called  secondary,  produce  ketones.  (Compare 
Chehjsiry:  Organic.) 

The  above  examples  may  illustrate  how,  in  a  general  way, 
chemical  properties  of  isomers,  their  formation  as  well  as  trans- 
formation, may  be  read  in  the  structure  formula.  It  is  different, 
however,  with  physical  properties,  density,  &c.j  at  present 
we  have  no  fixed  rules  whkh  enable  us  to  predict  quantitatively 
the  differences  in  ^ysical  properdes  corre^wnding  to  a  given 
difference  in  structure,  the  only  general  rule  being  that  those 
differences  ore  not  large. 

Perhaps  a  satisfactory  point  of  view  may  be  here  obtained  by 
applying  the  van  der  Waals'  equation  A(P+o,'V>)(V-6)-2T, 
which  connects  volume  V,  pressure  P  and  temperature  T  (see 
Co!«nENSATiON  OF  Gases).  In  this  equation  a  relates  to  molecular 
attraction;  and  it  is  not  improbable  that  in  isomnic  mblecules, 
containing  in  sum  the  same  amount  of  the  same  atoms,  thoee  mutual 
attractions  are  approximately  the  same,  whereas  the  chief  difference 
lies  in  the  value  of  b,  that  is,  the  volume  occupied  by  the  molecule 
itself.  For  what  reason  this  volume  may  differ  from  case  to  case 
lies  close  at  hand ;  in  connexion  with  the  notion  of  negative  and 
positive  atoms,  like  chlorine  and  hydri^en,  experience  tends  to 
show  that  the  former,  as  well  as  the  latter,  have  a  mutual  repulsive 
power,  but  the  former  acts  on  the  latter  in  the  opposite  sense; 
the  necessary  consequence  is  that,  when  those  negative  and  positive 
groups  are  distributed  in  the  molecule,  its  volume  will  be  smaller 
than  if  the  negative  elements  are  heaped  together.  An  example 
may  prove  this,  but  before  quoting  it,  the  question  of  determining  b 
must  be  decided ;  this  results  immediately  from  the  above  quotation, 
b  being  the  volume  V  at  the  absolute  zero  (T'O);  so  the  volume  ol 
isomers  ought  to  be  compared  at  the  absolute  zero.  Since  this  ha* 
not  been  done  we  must  adopt  the  approximate  rule  that  the  v<jume 
at  absolute  zero  is  proportional  to  that  at  the  boiling-point.  Now 
taking  the  isomers  H,C  CCI,(M,  -■  108)  and  CIH,C-CHCI,(M.  "  103), 
we  see  the  negative  chlorine  atoms  heaped  up  in  the  left  hand 
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formula,  but  distributed  in  the  second ;  the  former  therefore  may  be 
presumed  to  occupy  a  larger  space,  the  molecular  volume,  that  is, 
the  volume  in  cubic  centimetres  occupied  by  the  molecular  weight 
in  grams,  actually  being  io8  in  the  former,  and  103  in  the  latter 
case  (compare  Chehistby  :  Physical).  An  analogous  remark  applies 
to  the  boiling-point  of  isomers.  According  to  the  above  formula 
the  critical  temperature  is  given  by  SaAls^b,  and  as  the  critical 
tempo^ture  is  approximatdy  proportional  to  the  boiling-point,  both 
being  estimated  on  the  absolute  scale  ol"  temperature,  we  may  con- 
clude that  the  lareer  value  of  b  corresponds  to  the  lower  boiling- 
Kint,  and  indeed  the  isomer  corresponding  to  the  left-hand  formula 
lis  at  7J°,  the  other  at  i  u".  Other  physical  properties  might  be 
considered;  aa  a  general  rule  they  depend  upon  the  distribution 
of  negative  and  positive  elements  in  the  molecule. 

Reversible  {dynamicat)  Isomerism. — Certain  investigations  on 
isomerism  which  have  become  especiaUy  prominent  in  recent 
times  bear  on  the  possibility  of  Uie  mutual  transformation  of 
isomers.  As  soon  as  this  reversibility  is  introduced,  general 
laws  related  to  thermodynamics  are  applicable  (see  Chemical 
Action;  Enebgetics).  These  laws  have  the  advantage  of 
being  applicable  to  the  mutual  transformations  of  isomers, 
whatever  be  the  nature  of  the  deeper  origin,  and  so  bring 
polymeiism,  metamerism  and  polymorphism  togethu.  As 
they  are  pursued  furthest  in  the  last  case,  this  may  be  used  as 
an  exam^e.  The  study  of  polymorphism  has  been  especially 
pursued  by  Otto  Lehmann,  who  proved  that  it  is  an  almost 
general  property;  the  variety  of  forms  which  a  given  substance 
may  show  is  often  great,  ammonium  nitrate,  for  instance,  show- 
ing at  least  four  of  them  before  melting.  The  general  rule  which 
correlates  this  polymorphic  change  is  that  its  direction  changes 
at  a  given  temperature.  For  example,  sulphur  is  stable  in  the 
rhombic  form  till  95-4°,  from  then  upwards  it  tends  to  change 
over  into  the  prismatic  form.  The  phenomenon  absolutely 
corresponds  to  that  of  fusion  and  solidification,  only  that  it 
generally  tiUtes  place  less  quickly;  consequently  we  may  have 
prismatic  sulphur  at  ordinary  temperature  for  some  time,  as 
well  as  rhombic  sulphur  at  100°.      This  may  be  expressed  in 

the  chosen  case  by  a  symbol:  "rhombic  sulphur    — >  prismatic 

stUphur,"  indicating  that  there  is  equilibrium  at  the  so-called 
"  transition-point,"  q5'4°,  and  opposite  change  below  and  above. 
This  comparison  with  fusion  introduces  a  second  notion, 
that  of  the  "  triple-point,"  this  being  in  the  melting-phenomenon 
the  only  temperature  at  which  sohd,  liquid  and  vapour  are  in 
equilibrium,  in  other  words,  where  three  phases  of  one  substance 
are  co-ezistent.  This  temperature  is  somewhat  different  from 
the  ordinary  melting-point,  the  latter  corresponding  to  atmo- 
^beric  pressure,  the  former  to  the  maximum  vapour-pressure; 
and  so  we  oome  to  a  third  relation  for  polymorphism.  Just  as 
the  melting-point  changes  with  pressure,  the  transition-point 
also  changes;  even  the  same  quantitative  relation  holds  for 
both,  as  L.  J.  Rdcher  proved  with  sulphur:  aT/aP=A»T/9,  ■ 
being  the  change  in  volume  which  accompanies  the  change 
from  rhombic  to  prismatic  sulphur,  and  q  the  heat  absorbed. 
Both  formula  and  experiment  proved  that  an  increase  of  pressure 
of  one  atmosphere  elevated  the  transition  point  for  about  0-04°. 
The  same  laws  apply  to  cases  of  more  complicated  nature,  and 
one  of  them,  which  deserves  to  be  pursued  further,  is  the  mutual 
transformation  of  cyanuric  acid,  CiHiNiOi,  cyanic  add,  CHNO, 
and  cyamelide  (CHNO)i;  the  first  corresponding  to  prismatic 
sulphur,  stable  at  higher  temperatures,  the  last  to  rhombic, 

the  equilibrium-symbol  being:  cyamelide    — >    cyanuric  acid; 

the  cyanic  acid  corresponds  to  sulphur  vapour,  being  in  equi- 
librium with  either  cyamelide  or  cyanuric  add  at  a  maximum 
pressure,  definite  for  each  temperature. 

A  second  law  for  these  mutual  transformations  is  that  when 
they  take  place  without  loss  of  homogeneity,  for  example,  in 
the  liquid  state,  the  definite  transition  point  disappears  and  the 
change  is  gradual.  This  seems  to  be  the  case  with  molten  sulphur, 
which,  when  heated,  becomes  dark-coloured  and  plastic;  and  also 
in  the  case  of  metals,  which  obtain  or  lose  magnetic  properties 
without  loss  of  continuous  structure.  At  the  same  time,  however, 
the  transition  point  sometimes  reappears  even  in  the  liquid 


state;  in  such  cases  two  layers  are  formed,  as  has  been  recently 
observed  with  sulphur,  and  by  F.  M.  Jilger  in  complicated  organic 
compounds.  Thus  the  introduction  of  heterogeneity,  or  the 
appearance  of  a  new  phase,  demands  the  existence  of  a  fixed 
temperature  of  transformation. 

On  the  basis  of  the  relation  betweoi  physical  phenomena 
and  thermodynamical  laws,  properties  of  the  polymoiphous 
compounds  may  be  predicted.  The  chief  consideration  here  is 
that  the  stable  form  must  have  the  lower  vapour  pressure, 
otherwise,  by  distillation,  it  would  tran^orm  in  opposite  sense. 
From  this  it  follows  that  the  stable  form  must  have  the  higher 
melting-point,  since  at  the  melting-point  the  vapour  of  the  solid 
and  of  the  liquid  have  the  same  pressure.  Thus  [Hismatic 
sulphur  has  a  higher  melting-point  (i3o°)  than  the  rhombic 
form  (116°),  and  it  is  even  possible  to  calculate  the  different^ 
theoretically  from  the  thermodynamic  relations.  A  third 
consequence  is  that  the  stable  form  must  have  the  smaller 
scdubility:  J.  Meyer  and  J.  N.  Brfinstedt  found  that  at  35°, 
10  c.c.  of  benzene  dissolved  0-35  and  0-18  gr.  of  prismatic  and 
rhombic  sulphur  respectively.  It  can  be  easily  seen  that  this 
ratio,  according  to  Henry's  law,  must  correspond  to  that  of 
vapour-pressures,  and  so  be  independent  of  the  solvent;  in 
fact,  in  alcohol  the  figures  are  000613  and  coosa.  Recently 
Hermaim  Walther  Nemst  has  been  able  to  deduce  the  transition- 
point  in  the  case  of  sulphur  from  the  specific  heat  and  the  heat 
developed  in  the  transition  only.  This  best  studied  case  shows 
that  a  numb»  of  mutual  relations  are  to  be  found  between  the 
properties  of  two  modifications  when  once  the  phenomenon 
of  mutual  transformation  is  accessible. 

In  ordinary  isomers  indications  of  mutual  transformation 
often  occur;  and  among  these  the  predominant  fact  is  that 
denoted  as  tautomerism  or  pseudomerism.  It  exhibits  itself 
in  the  peculiar  behaviour  of  some  organic  compounds  containing 
the  group  -C-COC-,  e.g.  CH,CO-CHXCO,C,Hfc  derivatives 
of  acetoacetic  ester.  These  compounds  generally  behave  as 
ketones;  but  at  the  same  time  they  may  act  as  alcohols,  ijt. 
aa  if  containing  the  OH  group;  this  leads  to  the  fonnulB 
H|CC(OH):CXCOiC.H,.  In  reality  such  Uutomeric  com- 
pounds are  apparently  a  mixture  of  two  isomers  in  equilibrium, 
and  indeed  in  some  cases  both  forms  have  been  isolated;  then 
one  speaks  of  desmotropy  (Gr,  Sco'/i6t,  a  bond  or  link,  and  rpoini, 
a  turn  or  change).  Nevertheless,  the  relations  obtained  in 
reversible  cases  such  as  sulphur  have  not  yet  found  applica- 
tion in  the  highly  interesting  cases  of  onlinary  irreversible 


A  further  step  in  this  direction  has  been  effected  by  the  intro- 
duction of  reversibility  into  a  non-reversible  case  by  means  of  a 
catalytic  agent.  The  substance  investigated  was  acetaldehyde, 
C1H4O,  in  its  relation  to  paraldehyde,  a  polymeric  modification. 
The  phenomena  were  first  observed  without  mutual  transforma- 
tion, aldehyde  melting  at  —118°,  paraldehyde  at  13°,  the  only 
mutual  influence  being  a  lowering  of  melting-point,  with  a 
minimum  at- 1 30°  in  the  eutectic  point.  When  a  catalytic  agent, 
such  as  sulphurous  acid,  is  added,  which  produces  a  mutual 
change,  the  whole  behaviour  is  different;  only  one  melting- 
point,  viz.  7°,  is  observed  for  all  mixtures;  this  has  been  called 
the  "  natural  melting-point."  It  corresponds  to  one  of  the  melt- 
ing-points in  the  series  without  catalytic  agents,  viz.  in  that 
mixture  which  contains  88%  of  paraldehyde  and  ra%  of  acetal- 
dehyde, which  the  catalytic  agent  leaves  unaffected.  Such  an 
introduction  of  reversibility  is  also  possible  by  allowing  sufficient 
time  to  permit  the  transformation  to  be  produced  by  itself. 
By  R.  Rothe  and  Alexander  Smith's  interesting  observations  on 
sulphur,  results  have  been  obtained  which  tend  to  prove  that  the 
melting-point,  as  well  as  the  appearance  of  two  layers  in  the  liquid 
state,  correspond  to  imstable  conditions.  (J.  H.  van't  H.) 

ISOTHERM  (Gr.  tiros,  equal,  and  Okpiai,  heat),  a  line  upon  a 
map  connecting  places  where  the  temperature  is  the  same  at 
sea-level  on  the  earth's  surtace.  These  isothennal  lines  will  be 
found  to  vary  from'  month  to  month  over  the  two  hemispheres, 
or  over  local  areas,  during  summer  and  winter,  and  their  position 
is  modified  by  continental  or  oceanic  conditions,^ 
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UOZAZOLBSt  monazole  chemical  compounds  corresponding  to 
furrurane,  in  which  the=CH  group  adjacent  to  the  oxygen 
atom  is  replaced  by  a  nitrogen  atom,  and  therefore  they  contain 

HC=N, 
the  ring  system  I      _„/0-     They    may    be    prepared 

by  the  elimination  of  water  from  the  monoximes  of  /3-diketoncs, 
^-ketone  aldehydes  or  oiymethylene  ketones  (L.  Claisen,  Ber., 
i8gi,  24,  p.  3906),  the  general  reaition  proceeding  according  to 
the  equation 

RCOCHfCO  R+H,N0H-2H^+R-C-Nv 

W.  Dunstan  and  T.  S.  Dymond  {Joitr.  Ckem.  Soc.,  1891,  49, 
p.  410)  have  also  prepared  isoiazoles  by  the  action  of  alkalis 
on  nitroparaflins,  but  have  not  been  able  to  obtain  the  parent 
substance.  Those  isoxazoles  in  which  the  carbon  atom  adjacent 
to  nitrogen  is  substituted  are  stable  compounds,  but  if  this  is 
not  the  case,  rearrangement  of  the  molecule  takes  place  and 
nitriles  are  formed.     The  isoxazoles  are  feebly  basic. 

The  isoxazohnes  are  the  keto  derivatives  of  the  as  yet  unknown 
dihydroisoxazolc.  and  are  compounds  of  strongly  acid  nature, 
decompoang  the  carbonates  of  the  alkaline  earth  metals  and  foTming 


salts  with  metals  and  with  ammonia.    Thdr 

definitely  fixed  and  they  may  be  regarded  as  derived  from  one  of 
the  three  types 

CH,-CO,  HC-COx  HC=C{OHk 

CH-N  /     ■      HC-NH/     '      HC-N ^' 

By  the  action  of  nitrous  acid  on  the  oxime  of  0-amioobenzopheDone 

C-C,H. 
as  a-phenylindoxaxene,  C«H4<^    "^N     ,  isobtatned;  this  is  a  de- 

O 
rivative  of  benzisoxazolc. 

ISRAEL  (Hebrew  for  "  God  strives  "  or  "  rules  ";  see  Gen. 
xxxli.  38;  and  the  allusion  in  Hosea  xii.  4),  the  national  designa- 
tion of  the  Jews.  Israel  was  a  name  home  by  their  ancestor 
Jacob  the  father  of  the  twelve  tribes.  For  some  centuries  the 
term  was  appUed  to  the  northern  kingdom,  as  distinct  from 
Judah,  although  the  feeling  of  national  unity  extended  it  so  as 
to  include  both.  It  emphasizes  more  particularly  the  position 
of  the  Hebrews  as  a  religious  community,  bound  together  by 
common  aims  and  by  their  covenant -relation  with  the  national 
God,  Yahweh. 

See  further  Jacob,  Hbbrew  Language,  Hebrew  Religion, 
Jews:  Hisltry  and  Paieiline. 

ISRABU,  ISAAC  BEH  SOLOHOH  (gtb-ioth  centuries),  Jewish 
physician  and  philosopher.  A  contemporary  of  Seadiah  (q.v.), 
he  was  bom  and  passed  bis  life  in  North  Africa.  He  died  c.  950. 
At  Eairawan,  Israeli  was  court  physician;  he  wrote  several 
medical  works  in  Arabic,  and  these  were  afterwards  trans- 
lated  into  Latin.  Similarly  his  philosophical  writings  were 
translated,  but  his  chief  renown  was  in  the  circle  of  Moslem 
authors. 

ISR&BU,  JOSBF  {1834-  ),  Dutch  painter,  was  bom  at 
Groningen,  of  Hebrew  parents,  on  the  17th  of  January  1834. 
His  father  intended  him  to  be  a  man  of  business,  and  it  was  only 
after  a  determined  struggle  that  he  was  allowed  to  enter  on  an 
artistic  career.  However,  the  attempts  he  made  under  the  guid- 
ance of  two  second-rate  painters  in  his  native  town — Buys  and 
van  Wicheren— while  still  working  under  his  father  as  a  stock- 
broker's clerk,  led  to  his  being  sent  to  Amsterdam,  where  he 
became  a  pupil  of  Jan  Kruseman  and  attended  the  drawing 
class  at  the  academy.  He  then  spent  two  years  in  Paris,  working 
inPicot's  studio,  and  returned  to  Amsterdam,  There  he  remained 
till  1S70,  when  he  moved  to  The  Hague  for  good.  Israels  is 
justly  regarded  as  one  of  the  greatest  of  Dutch  painters.  He 
has  often  been  compared  to  J.  F.  Millet.  As  artists,  even  more 
than  as  painters  in  the  strict  sense  of  the  word,  they  both,  in 
fact,  saw  in  the  life  of  the  poor  and  humble  a  motive  for  expressing 
with  peculiar  intensity  their  wide  human  sympathy;  but  Millet 
was  the  poet  of  placid  rural  hfe,  while  in  almost  all  Isra^' 
pictures  we  find  some  piercing  note  of  woe.  Duranty  said 
of  them  that  "  they  were  painted  with  gloom  and  suffering." 


He  began  with  historical  and  dramatic  ^subjects  in  the 
romantic  style  of  the  day.  By  chance,  after  an  illness,  he 
went  to  recruit  his  strength  at  the  fishing-town  of  Zandvoort 
near  Haarlem,  and  there  he  was  struck  by  the  daily  tragedy  of 
life.  Thenceforth  he  was  possessed  by  a  new  vein  of  artistic 
expression,  sincerely  realistic,  full  of  emotion  and  pity.  Among 
his  more  important  subsequent  works  are  "  The  Zandvoort 
Fisherman  "  (in  the  Amsterdam  gallery),  "  The  Silent  House  " 
(which  gained  a  gold  medal  at  the  Brussels  Salon,  1858)  and 
"  Village  Poor  "  (a  prize  at  Manchester).  In  iS6i  he  achieved 
great  success  in  London  with  his  "  Shipwrecked,"  purchased  by 
Mr  Young,  and  "  The  Cradle,"  two  pictures  of  which  the 
Athenaeum  spoke  as  "  the  most  touching  pictures  of  the  exhibi- 
tion." We  may  also  mention  among  his  maturer  works  "  The 
Widower  "  (in  the  Mesdag  collection),  "  When  we  grow  Old  " 
and  "  Alone  in  the  World  "  (Amsterdam  gallery),  "  An  Interior" 
(Dordrecht  gallery),  "  A  Frugal  Meal  "  (Glasgow  museum), 
"  Toilers  of  the  Sea,"  "  ASpeechless  Dialogue,"  "  Between  the 
Fields  and  the  Seashore,"  "The  Bric-i-brac  Seller"  (which 
gained  medals  of  honour  at  the  great  Paris  Exhibition  of  1900). 
"  David  Singing  before  Saul,"  one  of  his  latest  works,  seems  to 
hint  at  a  return  on  the  part  of  the  venerable  artist  to  the 
Rembrandtesque  note  of  his  youth.  As  a  water-colour  painter 
and  etcher  he  produced  a  vast  number  of  works,  which,  like  his 
oil  paintings,  are  full  of  deep  feeling.  They  are  generally  treated 
in  broad  masses  of  light  and  shade,  which  give  prominence  to 
the  principal  subject  without  any  neglect  of  detail. 

modernes  (1893);  Dumas,  lUustraied  Butgrapkies  of  Modern  Artists 
(1882-1884);  i-  de  Meester,  in  Max  Rooses'  DuUh  PainUrs  of  the 
Nineteenth  Century  (189S);  Jozef  Israels,  Sfiain:  the  Story  of  a 
Journey  (1900). 

ISSACHAR  (a  Hebrew  name  meaning  apparently  "  there  is 
a  hire,"  or  "  reward  "),  Jacob's  ninth  "  son,"  his  fifth  by  Leah; 
also  the  name  of  a  tribe  of  Israel.  Slightly  differing  explanations 
of  the  reference  in  the  name  are  given  in  Gea.  xsx.  16  (J)  and 
V.  18  (E).'  The  territory  of  the  tribe  (Joshua  six.  17-23)  lay  to 
the  south  of  that  allotted  to  Zebulun,  Naphtali,  Asher  and  Dan, 
and  included  the  whole  of  the  great  plain  of  Esdraelon,  and  the 
hills  to  the  east  of  it,  the  boundary  in  that  direction  extending 
from  Tabor  to  the  Jordan,  apparently  along  the  deep  gorge  of 
Wadi  el  Bireh.  In  the  rich  territory  of  Issachar,  traversed  by 
the  great  commercial  highway  from  the  Mediterranean  and 
Egypt  to  Bethshean  and  the  Jordan,  were  several  important 
towns  which  remained  in  the  hands  of  the  Canaanites  for  some 
time  (Judges  i.  27),  separating  the  tribe  from  Manasseh.  Although 
Issachar  is  mentioned  as  having  taken  some  part  in  the  war 
of  freedom  under  Deborah  (Judges  v.  15),  it  is  impossible  to 
misunderstand  the  reference  to  its  tributary  condition  in  the 
blessing  of  Jacob  (Gen.  xlix,  14  seq.),  or  the  fact  that  the  name 
of  this  tribe  is  omitted  from  the  list  given  in  Judges  i.  of  those 
who  bestirred  themselves  against  the  earlier  inhabitants  of  the 
country.  In  the  "  blessing  upon  Zebulun  and  Issachar  "  in 
Deut.  xxxiii.  18  seq.,  reference  is  made  to  its  agricultural  life 
in  terms  suggesting  that  along  with  its  younger,  but  more 
successful  "  brother,''  it  was  the  guardian  of  a  sacred  mountain 
(Carmel,  Tabor?)  visited  periodically  for  sacrificial  feasts. 

ISSEDONES,  an  ancient  people  of  Central  Asia  at  the  end  of 
the  trade  route  leading  north-east  from  Scythia  {q.v.),  described 
by  Herodotus  (iv.  26).  The  position  of  their  country  is  fixed 
as  the  Tarym  basin  by  the  more  precise  indications  of  Ptolemy, 
who  tells  how  a  Syrian  merchant  penetrated  as  far  as  Issedon. 
They  had  their  wives  in  common  and  were  accustomed  to  slay 
the  old  people,  eat  their  flesh  and  make  cups  of  their  skulls. 
Such  usages  survived  among  Tibetan  tribes  and  make  it 
likely  that  the  Issedones  were  of  Tibetan  race.  Some  of  the 
Issedones  seem  to  have  invaded  the  country  of  the  Massa- 
getae  to  the  west,  and  similar  customs  are  assigned  to  a 
section  of  these.  (E.  H.  M.) 
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ISSERLEIN— ISTRIA 


ISSBRLEIH,  ISRAEL  (d.  1460),  German  Talmudist.  His 
fame  attracted  many  students  to  Neustadt,  and  his  profound 
learning  did  much  to  revive  the  study  of  the  original  Rabbinic 
authorities.  After  the  publication  of  the  Code  of  Joseph  Qaro 
(5. p.)  the  decisions  of  Isserlein  in  legal  matters  were  added  in 
notes  to  that  code  by  Moses  Isserles.  His  chief  works  were 
TerumaA  ha-Dukln  (354  decisions)  and  Peasqim  u-ketka^im 
(367  dedsioDs)  largely  on  points  of  the  marriage  law. 

ISSERLES,  MOSES  BBH  ISRAEL  (c.  1530-1572),  known  as 
ReuX,  was  bom  at  Cracow  and  died  there  in  1572.  He  wrote 
commentaries  on  the  Zohar,  the  "  Bible  of  the  Kabbalists," 
but  is  best  known  as  the  critic  and  expander  of  the  Skuiitan 
Aruch  of  Joseph  Qaro  (Caro){5.r.).  His  chief  halakhic  (legal) 
works  were  Darke  Moshi  and  Mappsh.  Qaro,  a  Sephardic 
(Spanish)  Jew,  in  his  Code  neglected  Ashkenazic  (German) 
customs.  These  deficiencies  Isserles  supplied,  and  the  notes  of 
Rema  are  now  included  in  ail  editions  of  Qaro's  Code. 

ISSOIRE,  a  town  of  central  France,  capital  of  an  airondissement 
in  the  department  of  Puy-de-I>6iiie,  on  the  COuze,  near  its 
junction  with  the  Allter,  la  m.  S.S.E.  of  Clermont-Ferrand  on 
the  Paris-Lyon-MWiterranie  railway  to  NImes.  Pop.  (1906) 
5774.  Issoire  is  situated  in  the  fertile  plain  of  Limagne.  The 
streets  in  the  older  part  of  the  town  are  narrow  and  crooked, 
but  in  the  newer  part  there  are  several  fine  tree-shaded  pro- 
menades, while  a  handsome  boulevard  encircles  the  town.  The 
church  of  St  Paul  or  St  Austremoine  built  on  the  site  of  an  older 
chapel  raised  over  the  tomb  of  St  Austremoine  (Stremonius) 
affords  an  excellent  ^Kcimen  of  the  Romanesque  architecture 
of  Auvergne.  Issoire  is  the  seat  of  a  sub-prefect;  its  pubhc 
institutions  include  tribunals  of  first  instance  and  commerce 
and  a  communal  college.  Brewing,  wool-carding  and  the 
manufacture  of  passementerie,  candles,  straw  hats  &nd  woollen 
goods  are  carried  on.  There  is  trade  in  lentils  and  other  agri- 
cultural products,  in  fruit  and  in  wine. 

Issoire  (Icioduruw.)  b  said  to  have  been  foimded  by  the 
Arvemi,  and  in  Roman  times  rose  to  some  reputadon  for  its 
schools.  In  the  5th  century  the  Christian  community  established 
there  by  Stremonius  in  the  3rd  century  was  overtluwwn  by  the 
fury  of  the  Vandals.  During  the  religious  wars  of  the  Reforma- 
tion, Issoire  suffered  very  severely.  Merle,  the  leader  of 
the  Protestants,  captured  the  town  in  1574,  and  treated  the 
inhabitants  with  great  cruelty.  The  Roman  Catholics  retook 
it  in  1577,  and  the  ferocity  of  their  retahation  may  be  inferred 
from  the  inscription  "  Id  fut  Issoire  "  carved  on  a  pillar  which 
was  raised  on  the  site  of  the  town.  In  the  contest  between  the 
Leaguers  and  Henry  IV.,  Issoire  sustained  further  sieges,  and 
never  wholly  regained  its  early  prosperity. 

ISSOUDUN,  a  town  of  central  France,  capital  of  an  arrondissc- 
ment  in  the  department  of  Indre,  on  the  right  bank  of  the  Thiols, 
17  m.  N.E.  of  ChSteauroux  by  rail.  Pop.  (igo6}  10,566.  Among 
the  interesting  buildings  are  the  church  of  St  Cyr,  combining 
various  architectural  styles,  with  a  fine  porch  and  window,  and 
the  chapel  of  the  H6te!  Dieu  of  the  early  16th  century.  Of  the 
fortifications  with  which  the  town  was  formerly  surrounded, 
a  town-gate  of  the  16th  century  and  the  White  Tower,  a  lofty 
cylindncal  building  of  the  reign  of  Philip  Augustus,  survive. 
Issoudun  is  the  seat  of  a  sub-prefecture,  and  has  tribunabof 
first  instance  and  of  commerce,  a  chamber  of  arts  and  manu- 
factures and  a  communal  college.  The  industries,  of  which  the 
most  important  ia  leather-dressing,  also  include  malting  and 
brewing  and  the  manufacture  of  bristles  for  brushes  and  parch- 
ment.   Trade  is  in  grain,  live-stock,  leather  and  wine. 

Issoudun,  in  Latin  Exoldunum  or  Uxellodunum,  existed  in 
and  before  Roman  times.  In  1195  it  was  stoutly  and  successfully 
defended  by  the  partizans  of  Richard  Coeur-de-Lion  against 
Philip  Augustus,  king  of  France.  It  has  suffered  severely  from 
fires.  A  very  destructive  one  in  i65t  was  the  result  of  an  attack 
on  the  town  in  the  war  of  Fronde;  Louis  XIV.  rewarded  its 
fidelity  to  him  during  that  struggle  by  the  grant  of  several 
privileges. 

ISSTK-KUL.  also  called  Tuz-Kia,  and  by  the  Mongols 
Temi4rtU'ttor,  a  lake  of  Central  Asia,  lying  in  a  deep  basin  (5400  ft. 


above  sea-level),  between  the  Runghei  Ala-tau  and  the  Tcrskei 
Ala-tau,  westward  continuations  of  the  Tian-shan  mountains, 
and  extending  from  76°  10'  to  78°  20'  E.  The  length  from  W.S.  W. 
to  E.N.E.  is  115  m.  and  the  breadth  38  m.,  the  area  being 
estimated  at  2130  sq.  m.  The  name  is  Elirghiz  for  "  warm  lake," 
and,  like  the  Chinese  synonym  She-hai,  has  reference  to  the 
fact  that  the  lake  is  never  entirely  frozen  over.  On  the  south 
the  Terskei  Ala-tau  do  not  come  down  so  dose  to  the  shore  as 
the  mountains  on  the  north,  but  leave  a  strip  5  to  13  m.  broad. 
The  margins  of  the  lake  are  overgrown  with  reeds.  The  water 
is  brackish.  Fish  are  remarkably  abundant,  the  principal 
species  being  carp. 

It  was  by  the  route  beside  this  lake  that  the  tribes  (e.g.  Vue-chi) 
driven  from  China  by  the  Huns  found  their  way  into  the  Aralo- 
Caspian  basin  in  the  end  of  the  and  century.  The  Ussuns  or 
Uzuns  settled  on  the  lake  and  built  the  town  of  Chi-gu,  which 
still  existed  in  the  5th  century.  It  is  to  HsUan-tsang,  the  Chinese 
Buddhist  pilgrim,  that  we  are  indebted  for  the  first  account  erf 
lasyk-kul  based  on  personal  observation.  In  the  beginning  of 
the  14th  century  Nestorian  Christians  reached  the  lake  and 
founded  a  monastery  on  the  northern  shore,  indicated  on  the 
Catalan  map  of  1374.  It  was  not  till  1856  that  the  Russians 
made  acquaintance  with   the  district. 

ISTAHBANAT,  a  town  and  district  of  Persia  in  the  province 
of  Fars.  The  district,  which  ia  very  fertile,  extends  for  nearly 
.<;o  m.  east  and  west  along  the  southern  shore  of  the  Bakhteg&n 
lake  and  produces  much  grain,  cotton,  good  tobacco  and  excellent 
fruit,  particularly  pom^ranates  and  grapes,  walnuts  and  figs. 
The  town  is  situated  in  the  midst  of  a  plain  la  m.  from  the 
eastern  corner  of  the  lake  and  about  100  m.  S.E.  oi  Shirax,  and 
has  a  population  of  about  10,000.  It  occupies  the  site  of  the 
aadent  city  of  Ij,  the  capital  of  the  old  province  of  Sliab&nkireb, 
which  was  captured  and  partly  destroyed  by  Mubarii  ed-dih, 
thefounder  of  the  Muzaffarid  dynasty,  in  1355.  When  rebuilt 
it  became  known  by  its  present  name.  Of  the  old  period  a  niinett 
mosque  and  two  colleges  remain;  other  mosques  and  colleges 
are  of  recent  construction.  At  the  entrance  of  the  town  stands  a 
noble  chinar  (oriental  plane),  measuring  45  ft.  in  drcumfeience 
at  i  ft.  from  the  ground. 

ISTHMnS  (GT.lo9it6s,  neck),  a  narrow  neck  of  land  connecting 
two  larger  portions  of  land  that  are  otherwbe  separated  by  the 
sea, 

ISTRIA  (Ger.  Istrien),  a  margraviate  and  crownland  of  Austria, 
bounded  N.  by  the  Triestine  territory,  G&rz  and  Gradisca,  and 
Camiola,  E.  by  Croatia  and  S.  and  W.  by  the  Adriatic;  area 
1908  sq.  m.  It  comprises  the  peninsula  of  the  same  name 
(area  1545  sq.  m.),  which  stretches  into  the  AdrfaUc  Sea  between 
the  Gulf  of  Trieste  and  the  Gulf  of  Quamero,  and  the  i^ands  of 
Veglia,  Cherso,  Lussino  and  others.  The  coast  line  of  Istria 
extends  for  367  m.,  including  Trieste,  and  presents  many  good 
bays  and  harbours.  Besides  the  great  Gulf  of  Trieste,  the  coast 
is  indented  on  the  W.  by  the  bays  of  Muggia,  Capodistria, 
Pirano,  Porto  Quieto  and  Pola,  and  on  the  E.  by  those  of  Medo- 
lino,  Arsa,  Fianona  and  Volosca.  A  great  portion  of  Istria 
belongs  to  the  Karst  region,  and  is  occupied  by  the  so-called 
Islrian  plateau,  fianked  on  the  n(»th  and  east  by  high  mountains, 
which  attain  in  the  Monte  Maggiore  an  altitude  of  4573  ft.  In 
the  south  and  west  the  surface  gradually  slopes  down  in  undulat- 
ing terraces  towards  the  Adriatic.  The  Quieto  in  the  w»t  and 
the  Arsa  in  theeast,neither  navigable,  are  the  principal  streams. 
The  climate  of  Istria,  although  it  varies  with  the  varieties  of 
surface,  is  on  the  whole  warm  and  dry.  The  coasts  are  exposed 
to  the  prevailing  winds,  namely  the  Sirocco  from  the  south-south- 
east, and  the  Bora  from  the  north-east.  Of  the  total  area 
33-21%  is  occupied  by  forests,  33-09%  by  pastures,  ii'a%  by 
arable  land,  9-5%  by  vineyards,  7-31%  by  meadows  and  326% 
by  gardens.  The  principal  agricultural  products  are  wheat, 
maize,  rye,  oats  and  fruit,  namely  olives,  figs  and  mdons. 
Viticulture  is  well  develcqied,  and  the  best  sorts  of  wine  are 
produced  near  Capodistria,  Muggia,  Isota,  Parenzo  and  Dignano, 
while  well-known  red  wines  are  made  near  Refosco  and  Terrano. 
The  oil  of  Istria  was  already  famous  in  Roman  Limes.    Cf  ttle- 
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breeding  is  another  great  source  of  revenue,  and  the  exploitation 
of  the  forests  gives  beech  and  oak  timber  (good  for  shipbuilding), 
gall-nuts,  oak-bark  and  cork.  Fishing,  the  recovery  of  salt  from 
the  sea-water,  and  shipbuilding  constitute  the  other  principal 
occupations  of  the  population.  Islria  had  in  1900  a  population  of 
344,173,  equivalent  to  180  inhabitants  per  square  mile.  Two- 
thirds  of  the  population  were  Slavs  and  the  remainder  Italians, 
while  nearly  the  whole  of  the  inhabitants  (99-6%)  were  Roman 
Catholics,  under  the  ecclesiastical  jurisdiction  of  three  bishops. 
The  local  Diet,  which  meets  at  Parenzo,  and  of  which  the  three 
bishops  are  members  ex-ojidfi,  is  composed  of  33  members,  and 
Istria  sends  5  deputies  to  the  ReJchsrat  at  Vienna.  For  adminis- 
trative purposes  the  province  is  divided  into  6  districts  and 
an  autonomous  municipality,  Rovigno  (pop.  10,205).  Other 
important  places  are  Fola  (45,051),  Capodistiia  (10,711),  Fin- 
guente  (15,837),  Albona  (10,968),  Isola  (7500),  Parenzo  (9963), 
Dignano  (9684),  Castua  (17,988),  Pirano  (13,339)  W^d  Mitterburg 
(16,056). 

The  modern  Istria  occupies  the  same  position  as  the  ancient 
Istria  or  Histria,  known  to  the  Romans  as  the  abode  of  a  fierce 
tribe  of  Illyrian  pirates.  It  owed  its  name  to  an  old  belief  that 
the  Danube  (later,  in  Greek)  discharged  some  of  its  water  by  an 
arm  entering  the  Adriatic  in  that  region.  The  Istrians,  protected 
by  the  difficult  navigation  of  their  rocky  coasts,  were  only  sub- 
dued by  the  Romans  in  1 77  B.C.  after  two  wars.  Under  Augustus 
the  greater  part  of  the  perunsula  was  added  to  Italy,  and,  when 
the  seat  of  empire  was  removed  to  Raverma,  Istria  reaped  many 
benefits  from  the  proximity  of  the  capital,  After  the  fall  of  the 
Western  empire  it  was  pillaged  by  the  Longobardi  and  the  Goths ; 
it  was  annexed  to  the  Frankish  kingdom  by  Pippin  in  789;  and 
about  the  middle  of  the  loth  century  it  fell  into  the  hands  of  the 
dukes  of  Carinthia.  Fortune  after  that,  however,  led  it  succes- 
sively through  the  hands  of  the  dukes  of  Meran,  the  duke  of 
Bavaria  and  the  patriarch  of  Aquileia,  to  the  republic  of  Venice. 
Under  this  rule  it  remained  till  the  peace  of  Campo  Fonnio  in 
1797,  when  Austria  acquired  it,  and  added  it  to  the  north-eastein 
part  M'hich  had  fallen  to  her  share  so  early  as  1374.  By  the  peace 
of  Pressburg,  Austria  was  in  1805  compelled  to  cede  Istria  to 
France,  and  the  department  of  Istria  was  formed;  but  in  1813 
Austria  again  seized  it,  and  has  retained  it  ever  since. 

See  T.  G.  Jackson,  Dalmatia,  the  Quamero  and  Istria  (Oxford, 
1887). 

ISTIXUS,  a  Greek  poet,  whose  name  was  rediscovered  in  the 
course  of  excavations  on  the  site  of  the  temple  of  Asclepius 
at  Epidaurus.  An  inscription  was  found  engraved  on  stone, 
consisting  of  72  lines  of  verse  (trochaic  tetrameters,  hexameters, 
ionics),  mainly  in  the  Doric  dialect.  It  is  preceded  by  two  lines 
of  prose  stating  that  the  author  was  IsyUus,  an  Epidaurian,  and 
that  it  was  dedicated  to  Asclepius  and  Apollo  of  Malea.  It 
contains  a  few  political  remarks,  showing  genera!  sympathy  with 
an  aristocratic  form  of  government;  a  self-congratulatory  notice 
of  the  resolution,  passed  at  the  poet's  instigation,  to  arrange  a 
solemn  processioi  in  honour  of  the  two  gods;  a  paean  (no  doubt 
for  use  in  the  procession),  chiefiy  occupied  with  the  genealogical 
relations  of  ApoUo  and  Asclepius;  a  poem  of  thanks  for  the 
assistance  rendered  to  Sparta  by  Asclepius  against  Philip,  when 
he  led  an  army  against  Sparta  to  put  down  the  monarchy.  The 
offer  of  assistance  was  made  by  the  god  himself  to  the  youthful 
poet,  who  had  entered  the  Ascl^ieum  to  pray  for  recovery  from 
illness,  and  communicated  the  good  news  to  the  Spartans.  The 
Philip  referred  to  is  identified  with  (a)  Philip  II.  of  Macedon,  who 
invaded  Peloponnesus  after  the  battle  of  Chaeionea  in  338, 
or  (i)  with  Philip  III.,  who  undertook  a  similar  campaign  in  3i8. 

Wilamowitz-Mollendorf!,  who  characterizes  Isyllusaaa  "  poetaster 
without  taleot  and  a  farcical  politician,"  has  written  an  elaborate 
treatise  on  him  (Kiessling  and  Mollendorff,  PhUosophische  Unter- 
suckungen,  H^t  9,  18S6),  containing  the  text  with  notes,  and  essays 
on  the  political  condition  of  Peloponnesus  and  the  cult  of  Asclepius. 
The  inscription  was  first  edited  by  P.  Kawadias  (18H5),  and  by 
J.  F.  Baunack  in  Studien  auf  dem  Gtbitlt  der  gritekischin  und  der 
arischen  Sprachen  (1886). 

ITACOLUHITB,  the  name  given  to  a  variety  of  porous  yellow 
sandstone  or  quartzose  schist,  which  occurs  at  Itacolumi,  in  the 


southern  portion  of  Minas  Geraes,  Brazil.  This  rock  is  of  interest 
for  two  reasons;  it  is  believed  to  be  the  source  of  the  diamonds 
which  are  found  in  great  numbers  in  the  district,  and  it  is  the 
best  and  most  widely  known  example  of  a  flexible  sandstone. 
Itacolumite  is  yellow  or  pale-brown,  and  splits  readily  into  thin 
fiat  slabs.  It  is  a  member  of  a  metamorphic  series,  being  accom- 
panied by  clay-«late,  mica  schist,  hornblende  schist  and  various 
types  of  ferriferous  schists.  In  many  places  itacolumite  is  really  a 
coarse  grit  or  fine  conglomerate.  Other  quartzites  occur  in  the 
district,  and  there  is  some  doubt  whether  the  diamantiferous 
sandstones  are  always  itacolumites  and  also  as  to  the  exact 
manner  in  which  the  presence  of  diamond  in  these  rocks  is  to  be 
accounted  for.  Some  authorities  hold  that  the  diamond  has  been 
formed  in  certain  quartz  veins  which  traverse  the  itacolumite. 
It  is  dear,  however,  that  the  diamonds  are  found  only  in  those 
streams  which  contain  the  detritus  of  this  rock. 

On  the  split  faces  of  the  slabs,  scales  of  greenish  mica  are  visible, 
but  in  other  respects  the  rock  seems  to  be  remarkably  pure.  If  a 
piece  which  is  a  foot  or  two  long  and  half  an  inch  thick  be  sup- 
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ported  at  its  ends  it  will  (^dually  bend  by  its  own  weight.  If  ^t 
then  be  turned  over  it  will  straighten  and  bend  in  the  opposite 
direction.  Flakes  a  millimetre  or  two  thick  can  be  bent  between 
the  fingers  and  are  said  to  give  out  a  creaking  sound.  It  should 
be  not^  that  specimens  showing  this  property  form  only  a  Email 
part  of  the  whole  mass  of  the  rock.  Flexible  rocks  have  also  been 
reported  and  described  from  North  and  South  Carolina,  Geon;ia, 
Delhi,  and  from  the  north  of  England  (Durham).  They  are  mostly 
tandstonea  or  quartzites,  but  the  Durham  rock  is  a  variety  of  the 
magnesian  limestone  of  that  district- 
Some  discussion  has  taken  place  regarding  the  cause  of  the  flexi- 
bility. At  one  time  it  was  ascribed  to  the  presence  of  thin  scales 
of  mica  which  were  believed  to  permit  a  certain  amount  of  motion 
between  adjacent  grains  of  quartz.  More  probably,  however  it  is 
due  to  the  porous  character  of  the  rock  together  with  the  tnter- 
lockine  junctions  between  the  sand  grains.  The  porosity  allows 
interstitial  movement,  while  the  hinge-like  joints  by  which  the 
particles  are  connected  hold  them  together  in  ^rite  of  the  displace- 
ment. These  features  are  dependent  to  some  extent  on  weathering, 
as  the  rocks  contain  perishable  constituents  which  are  removed  and 
leave  open  cavities  in  their  place,  while  at  the  same  time  additional 
silica  may  have  been  deposited  on  the  quartz  grains  fittinK  their 
irregular  surfaces  more  perfectly  together.  Most  of  the  known 
flexible  rocks  are  also  fine-giained;  in  some  cases  they  are  said  to 
lose  their  flexibility  after  being  dried  for  some  time,  probably 
because  of  the  hardening  of  some  interstitial  substance,  but  many 
specimens  kept  in  a  dry  atmosphere  for  years  retain  this  property 
in  a  high  degree.  (J.  S.  F.) 

ITAGAKI. TAISUKE,  Count  (1837-  ),  Japanese  statesman, 
was  bom  in  Tosa  in  r837.  He  (hstinguished  himself  originally  as 
one  of  the  soldier  politicians  who  contributed  so  much  to  the 
overthrow  of  feudalism  and  the  restoration  of  the  administrative 
power  to  the  throne.  After  taking  a  prominent  part  in  subduing 
the  resistance  offered  by  a  section  of  the  shagun's  feudatories  to 
those  changes,  he  received  cabinet  rank  in  the  newly  organized 
system.  But  in  1873  be  resigned  his  portfolio  as  a  protest  against 
the  ministry's  resolve  to  refrain  from  warlike  action  against 
Korea.  TWs  incident  inspired  Itagaki  with  an  apprehension 
that  the  country  was  about  to  pass  tmder  the  yoke  of  a  bureau- 
cratic government.  He  became  thenceforth  a  warm  advocate  of 
constitutional  systems,  though  at  the  outset  he  does  not  seem  to 
have  contemplated  anything  like  apopular  assembly  in  the  English 
sense  of  the  term,  his  ideas  being  limited  to  the  enfranchise- 
ment of  the  samurai  class.  Failing  to  obtain  currency  for  his 
radical  propaganda,  he  retired  to  his  native  province,  and  there 
established  a  school  (the  Risski-sha)  for  teaching  the  principles  of 
government  by  the  people,  thus  earning  for  himself  the  epithet 
of  "  the  Rousseau  of  Japan."  His  example  found  imitators. 
Not  only  did  pupils  fiodc  to  Tosa  from  many  quarters,  attracted 
alike  by  the  novelty  of  Itagaki's  doctrines,  by  his  eloquence  and 
by  bis  transparent  sincerity,  but  also  similar  schools  sprang  up 
among  the  former  vassals  of  other  fiefs,  who  saw  themselves 
excluded  from  the  government.  In  1875  no  less  than  seven  of 
these  schools  sent  deputies  to  hold  a  convention  in  Osaka,  and  for 
a  moment  an  appeal  to  force  seemed  possible.  But  the  states- 
men in  power  were  not  less  favourable  to  constitutional  institu- 
tions than  the  members  of  the  Aikoku  Kd-ld  (public  party  of 
patriots),  as  Itagaki  and  his  followers  called  themselves.  A  con- 
ference attended  by  Kido,  Okubo,  Inouye,  Ito,  Itagajci  and  otheo 
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entered  into  an  agreement  by  which  they  pledged  themselves  to 
the  principle  of  a  constitutional  monarchy  and  a  legislative 
assembly.  Itagaki  now  accepted  office  once  more.  Finding, 
however,  that  his  colleagues  in  the  administration  favoured  a 
much  more  leisurely  rate  of  progress  than  he  himself  advocated, 
he  once  more  retired  into  private  life  (1S76)  and  renewed  his 
liberal  propagandism.  it  is  in  the  nature  of  such  movements  to 
develop  violent  phases,  and  the  leaders  of  the  Aikoku-sha 
(patriotic  association),  as  the  agitators  now  called  themselves, 
not  infrequently  showed  disregard  for  the  preservation  of  peace 
and  order.  Itagaki  made  the  mistake  of  memorializing  the 
government  at  the  moment  when  its  very  existence  was  im- 
perilled by  the  Satsuma  rebellion  (1877},  and  this  evident  disposi- 
tion to  take  advantage  of  a  great  public  peril  went  far  to  alienate 
the  sympathies  of  the  cabinet.  Recourse  was  had  to  legislation 
in  restraint  of  free  speech  and  public  meeting.  But  repression 
served  only  to  provoke  opposition.  Throughout  1879  and  1880 
Itagaki'sfoUowersevincednolittleskillin employing  the  weapons 
of  local  association,  public  meetings  and  platform  tours,  and  in 
November  1881  the  first  genuine  political  party  was  formed  in 
Japan  under  the  name  of  Jiyu-ti,  with  Itagaki  for  declared 
leader.  Ayear  later  the  emperor  announced  that  a  parliamentary 
system  should  beinauguratedini8gi,andltagald's  task  might  be 
said  to  have  been  accomplished.  Thenceforth  he  devoted  himself 
to  consolidating  his  party.  In  the  spring  of  1882,  he  was  stabbed 
by  a  fanatic  during  the  reception  given  in  the  public  park  at  Gifu. 
The  words  he  addressed  to  his  would-be  assassin  were;  "  Itagaki 
may  perish,  but  liberty  will  survive."  Once  afterwards  (1898)  he 
held  office  as  minister  of  home  affairs,  and  in  1900  he  stepped 
down  from  the  leadership  of  the  JiyH-ld  in  order  that  the  latter 
might  form  the  nucleus  of  the  Seiyu-kai  organized  by  Count  Ito. 
Itagaki  was  raised  to  the  nobility  with  the  title  of  "  count  "  in 
1867.  From  the  year  1900  he  retired  into  private  life,  devoting 
himself  to  the  solution  of  socialistic  problems.  His  countrymen 
justly  ascribe  to  him  the  fame  of  having  been  the  first  to  organize 
and  lead  a  political  party  in  Japan. 

ITALIAN  LANGUAGE.'  The  Italian  language  is  the  language 
of  culture  in  the  whole  of  the  present  kingdom  of  Italy,  in  some 
partsof  Switzerland  (the  canton  of  Ticinoand  part  of  the  Grisons), 
in  some  parts  of  the  Austrian  territory  (the  districts  of  Trent  and 
G6rz,  Istria  along  with  Trieste,  and  the  Dalmatian  coast),  and 
in  the  islands  of  Corsica'  and  Malta.  In  the  Ionian  Islands, 
likewise,  in  the  maritime  cities  of  the  Levant,  in  Egypt,  and 
more  particuiariy  in  Tunis,  this  literary  language  is  extensively 
maintained  through  the  numerous  Italian  colonies  and  the  ancient 
traditions  of  trade. 

The  Italian  language  has  its  native  seat  and  living  source  in 
Middle  Italy,  or  more  precisely  Tuscany  and  indeed  Florence. 
For  real  linguistic  unity  is  far  from  existing  in  Italy;  in  some 
respects  the  variety  is  less,  in  others  more  observable  than  in 
other  countries  which  equally  boast  a  political  and  literary  unity. 
Thus,  for  example,  Italy  affords  no  linguistic  contrast  so  violent 
as  that  presented  by  Great  Britain  with  its  English  dialects 
alongside  of  the  Celtic  dialects  of  Ireland,  Scotland  and  Wales, 
or  by  France  with  the  French  dialects  alongside  of  the  Celtic 
dialects  of  Brittany,  not  to  speak  of  the  Basque  of  the  Pyrenees 

'  The  article  by  G.  I.  Ascoli  in  the  gth  edition  of  the  Encyclopaedia 
BHtanniai,  which  has  been  recognized  as  a  classic  account  of  the 
Italian  language,  was  reproduced  by  him,  with  slight  modifications, 
in  Arch.  gloU.  viii.  ^-138.  The  author  proposed  to  revise  hb  article 
for  the  present  edition  of  the  Encydopaeaut,  but  his  death  on  the 
2ist  of  January  1007  prevented  his  carrying  out  this  work,  and  the 
task  was  undertaken  by  Professar  C.  Satvioni.  In  the  circum- 
stances it  was  conudered  best  to  confine  the  revimon  to  bringing 
Ascoli's  article  up  to  date,  while  preserving  its  form  and  main  ideas, 
together  with  the  addition  of  bib  1  [(graphical  notes,  and  occasional 
corrections  and  substitutions,  in  order  that  the  results  of  more  recent 
research  might  be  embodied.  The  new  matter  is  principally  in  the 
farm  of  notes  or  insertions  within  square  brackets. 

*  [In  Corsica  the  present  position  of  Italian  as  a  language  of  culture 
is  as  follows.  Italian  is  only  used  for  preaching  m  the  country 
churches.  In  all  the  other  relations  of  public  and  civil  life  (schools, 
taw  courts,  meetings,  newspapers,  correspondence,  &c,).  its  place  is 
taken  by  French,  As  the  elementary  schools  no  longer  teach  Italian 
but  French,  an  educated  Corsican  nowadays  knows  only  his  own 
dialect  for  everyday  use,  and  French  for  publi 


and  Other  heterogeneous  elements.  The  presence  of  not  a  few 
Slavs  stretching  into  the  district  of  Udine  (Friuli),  of  Albanian, 
Greek  and  Slav  settlers  in  the  southern  provinces,  with  the 
Catalans  of  Algbero  (Sardinia,  v.  Arch,  glolt.  ix.  26r  et  seq),  a 
few  Germans  at  Monte  Rosa  and  in  some  comers  of  Venetia, 
and  a  remnant  or  two  of  other  comparatively  modern  immigra- 
tions is  not  sufficient  to  produce  any  such  strong  contrast  in  the 
conditions  of  the  national  speech.  But,  on  the  other  hand,  the 
Neo-Latin  dialects  which  live  on  side  by  side  in  Italy  differ  from 
each  other  much  more  markedly  than,  for  example,  the  English 
dialects  or  the  Spanish;  and  it  must  be  added  that,  in  Upper 
Italy  especially,  the  familiar  use  of  the  dialects  is  tenaciously 
retained  even  by  the  moat  cultivated  classes  of  the  population. 

In  the  present  rapid  sketch  of  the  forms  of  speech  which  occur 
in  modem  Italy,  before  considering  the  Tuscan  or  Italian  par 
excellence,  the  language  which  has  come  to  be  the  noble  organ  of 
modern  national  culture,  it  will  be  convenient  to  discuss  (A) 
dialects  connected  in  a  greater  or  less  degree  with  Neo-Latin 
systems  that  are  not  peculiar  to  Italy;'  (B) dialects  which  are 
detached  from  the  true  and  proper  Italian  system,  but  form  no 
integral  part  of  any  foreign  Neo-Latin  system;  and  (C)  dialects 
which  diverge  more  or  less  from  the  true  Italian  and  Tuscan  type, 
but  which  at  the  same  time  can  be  conjoined  with  the  Tuscan 
as  forming  part  of  a  B{)ecial  system  of  Neo-Latin  dialects. 

A.  Dialects  -wkUk  depend  in  a  greater  or  less  degree  oh  Neo-Latin 
systems  not  peculiar  to  Italy. 

I.  Franco-Proven^  and  ProBen(al  Dialects. — (o)  Frtmeo-Proeen^ 
(see  Ascoli,  Arch.  iloU.  iii,  61-120;  Suchier,  in  Grundriss  der  rom»- 
niicken  Philohgie,  2nd  ed.,  i.  755,  &c.;  Nigra.  Arch.  glolL  iii,  i  sqq.; 
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.   .   .__  very  limited  areas  at  the  extreme  noith-n _. 

the  kingdom  of  Italy.  The  system  stretches  from  the  herders  of 
Savoy  and  Valais  into  the  upper  basin  of  the  E}ora  Baltea  and  into 
the  heatl-vallevs  of  the  Oreo,  of  the  northern  Stura,  and  of  the  Dora 
Riparia.  As  this  portion  is  cut  off  by  the  Alps  from  the  rest  of  the 
system,  the  type  is  badly  preserved;  in  the  valleys  of  the  Stura 
and  the  Dora  Riparia,  indeed,  it  is  paestng  away  and  evKywhere 
yielding  to  the  Piedmontese,  The  most  salient  eluracteristic  of  the 
Franco- Proven  gal  is  the  phonetic  phenomenon  by  which  the  Latin 
a,  whether  as  an  accented  or  as  an  unaccented  final,  is  reduced  to  a 
thin  vowel  (e,  1)  when  it  follows  a  sound  which  is  or  has  been  palatal, 
but  on  the  contrary  is  kept  intact  when  it  follows  a  sound  of  another 
sort.  The  following  are  examples  from  the  Italian  side  of  these  Alps: 
Aosta:  travalji,  Fr.  travailler;  writ,  Fr.  charger;  enteruU,  Fr. 
interroger;  ({cro,  Fr.  chfevre;  nV,  Fr.  cher;  e^'ifff,  Fr.  glace; 
vdise,  Fr.  vache;  alongside  of  sa,  Fr,  tcl;  mait,  Fr.  main;  epAuia, 
Fr.  Spouse;  erba,  Fr.  herbe.  Val.  Soana:  talitr,  Fr,  tailler; 
coii-sse,  Fr.  se  coucher;  ti'h,  Fr.  ehien;  iivra,  Fr.  ch^re;  vaiH,  Fr. 
vache;  mdn^,  Fr.  manche;  alongside  of  aldr,  Fr,.aller;  Cofrf, 
Fr.  ports ;  amdra,  Fr.  amfire;  niva,  Fr.  neuve,  Ckiamorio  (Val  di 
Lanzo):  la  spranssi  dla  eendela,  sperantia  de  ilia  vindicta.     Vlu; 


possibly  it  may  arise  from  a  fusion  of  this  pluperfect  with  the  ii 

Eerfect  subjunctive  (amaram,  amarem,  alongside  of  habueram. 
abcrem),  having  in  Franco-Proven^l  as  well  as  in  Provenpl 
and  in  the  continental  Italian  dialects  in  which  it  will  be  met  with 
further  on  (C.  3,  b;  cf,  B,  »)  the  function  of  the  conditional,  Val 
Soana  :  portdro,  porldre,  portdrel;  porldront;  AoSTA :  drre  =  Prov.  agra, 
haberet  (see  Arch.  iii.  31  n).  The  final  ( in  the  third  persons  of  this 
paradigm  in  the  Val  Soana  dialect  is,  or  was,  cooitant  in  the  whole 
conjugation,  and  becomes  in  its  turn  a  particular  characteristic  in 
this  section  of  the  Franco- Provencal,  Val  Soana:  iret,  Lat.  erat; 
sejt.  sit;  pSrIet,  Porldvet;  porlgnt,  porldvont;  ChiaworiO:  jiret, 
erat;  ani  dii.  habent  dictum;  tjssomtl  ftt,  habuisaent  factum; 
Viu;  cht  s'mingel,  Ital,  che  si  mangi:  Gbavbrs  (Val  di  Suaa); 
at  pensd,  ha  pensato;  mdt,  habebat;  Giagliokk  (sources  of  the 
Dora  Riparia) ;  macidvont.  mandavano. — From  the  valleys,  where, 
as  has  just  been  said,  the  type  is  disappearing,  a  few  examples  of  what 
is  still  genuine  Franco- Provensal  may  be  subjoined;  Civreri  (fhe 
name  of  a  mountain  between  the  Stura  and  the  Dora  Riparia),  which, 
according  to  the  regular  course  of  evolution,  presupposes  a  Latin 
Capraria  (cf.  maneri,  maniera,  even  in  the  Chiamorio  dialect); 
larasti  (etanurt),  careatia,  in  the  Viu  dialect;  and  6intd.  cantare, 
in  that  of  Usseglio.  From  Chiamobio,  li  tins,  i  tempi,  and  chrjchts 
birbes,  alcune  (gualche)  birbe.  are  worthy  of  mention  on  account  of  the 


[It  may  be  asked  whether  we  ought  not  to  include  under  this 
section  the  Vcgliote  dialect  (Veglioto),  since  under  this  form  the 
Dalmatian  dialect  (Dalmatico)  is  spoken  in  Italy.  But  It  should  be 
remembered  that  in  the  present  generation  the  Dalmatian  dialect 
has  only  been  heard  as  a  living  language  at  Veglia^ 
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final  s.  [In  this  connexion  should  also  be  mentioned  the  Franco- 
Proven^l  colonies  of  Transalpine  origin,  Faeto  and  Cetle,  in  Apulia 
(u.  Morosi,  Arckioie  gloUologico,  xii.  33-75),  the  linguistic  relations  of 
which  are  clearly  shown  by  such  examples  as  lallj,  Ital.  tagliare; 
baHij,  Ital.  bagnare;  side  by  side  with  tanli,  Ital.  cantare;  lud, 
Ital.  levare.] 

(b)  Provetifol  (see  La  Leitura  i.  716-717,  Eomanuclie  Forxliungen 


Maritime  Alps  supply  the  means  of  passing  from  the  Franco- Proven^  t 
to  the  Provengal  proper,  precisely  as  the  same  transition  takes  place 
beyond  the  Cottian  Alps  in  Dauphin£  almost  in  the  same  latitude. 
On  the  Italian  side  of  the  Cottian  and  the  Maritime  Alps  the  Franco- 
Proveni^l  and  the  Provencal  are  connected  with  each  other  bv  the 
continuity  of  the  phenomenon  £  (a  pure  explosive)  from  the  Latin 
c  before  a.  At  Oulx  (sources  of  the  Dora  Riparia),  which  seeati, 
however,  to  have  a  rather  mixed  dialect,  there  also  occurs  the 
important  Franco- Provencal  phenomenon  of  the  surd  interdental 
{English  Ih  in  fhitj)  instead  of  the  sunJ  sibilant  {for  example  Uhi^Fi. 
ici).  At  the  same  time  aeu=avuto,  talces  us  to  the  Proven^l.  [If, 
in  addition  to  the  Provencal  characteristic  of  which  agu  is  an  ex- 
ample, we  consider  those  characteristics  also  Provencal,  such  as  the 
o  for  a  final  unaccented,  the  preservation  of  the  Latin  diphthong  ou, 
p  between  vowels  preserved  as  b,  we  shall  find  that  they  occur, 
together  or  separately,  in  all  the  Alpine  varieties  of  Piedmont,  from 
the  upper  valleys  of  the  Dora  Riparia  and  Clusone  to  the  CoUe  di 
Tenda.  Thus  at  Fbnestrklle  (upper  valley  of  the  Clusone) : 
agH,  wngfl,  Ital.  venuto;  paiu,  Lat.  paucv,  Ital.  poco;  aribd  (Lat. 
Tipa),  Ital.  arrivare;  trwi,  Ital.  trovare;  ciobrin,  Ital.  capretto; 
at  Oin.x  (source  of  the  Dora  Riparia) :  agil,  vengfi ;  Uno  gran  famino 
i  venUo,  Ital.  una  gran  fame  i  venuta;  at  GiaglionE:  auvou,  Ital. 
odo  (Lat.  audio);  arribd,  resebU,  Ital.  ricevuto  (Lat.  reeipere);  at 
Oncino  (source  of  the  Po):  agtt,  vengU;  era  en  campogno,  Ital. 
"era  in  campagna  "^  donavo,  ItaL  dava;  baure,  L^t.  pauper, 
Ital.  povero;  tnibd,  ciabrt;  at  Sanfeyrb  (valley  of  the  Varaita): 
agU,  volgil,  Ital.  voluto;  prtssioso,  Ital.  preziosa;  faiio,  Ital. 
faceva;  trobar;  at  Acceglio  (valley  of  the  Macra):  venghess, 
Ital.  venisse;  ifirro,  Ital.  ghiera;  ckeslo  alUgrio,  Ital.  qucsta  all^ria; 
ero,  Ital.  era;  Irobd;  at  Casteluagno  (valley  of  the  Grana):  gi, 
M»pJ;  rabbio,  Ital.  rabbia;  trubar;  at  Vinadio  (valley  of  the 
southern  Stura);  agd,  beigii,  Ital.  bevuto;  cadino,  Ital.  catena; 
man£o,  Ital.  manica;  6anto,  Ital.  canta ;  ^u,  auri,  Ital.  udito; 
iabt,  Ital.  sapete;  trobar;  at  Valdieri  and  Roaschia  (valley  of  the 
Gesso}:  purgu,  Ital.  potuto;  pjagd,  Ital.  piaciuto;  corrogu,  Ital. 
coTso;  ^ti;  arribd,  ctabri;  at  Limonb  (Colte  di  Tenda):  aga, 
vengS;  saber,  Ital.  sapere;  arubd,  Irubava.  Pmven^l  also,  though 
of  a  character  rather  Transalpine  {like  that  of  Dauphm^)  than  native, 
are  the  dialects  of  the  Vaudois  population  above  Pinerolo  (c.  Morosi, 
Areh.  glolt.  xi.  309-416),  and  their  colonies  of  Guardia  in  Calabria 
(ib.  XI.  381-393)  and  of  Neu-Hengstett  and  Pinache-Serres  in 
Warttemberp  {«6.  xi,  393-398).  The  Vaudois  literary  language,  in 
which  is  written  the  Nobta  Leycton,  has,  however,  no  direct  con- 
nexion with  any  of  the  spoken  dialects;  it  is  a  literaiy  tanguae;e, 
and  is  connected  with  literary  Provengal,  the  language  of  the  trouba- 
douTii    see    W.    Foereter,    GoUingische    gelekrU    Atutigen    (1888) 

Nos.  30-31.] 

3.  Ladin  Diakcts  (Ascoli,  Arch.  gloU.  i.,  iv.  343  sqq.,  vii.  406  sqq.; 
Gartner,  Rdtortnnanische  Grammaiik  (Heilbronn,  1883),  and  in 
GmtidrUs  der  romanischen  Philologie,  and  ed.,  i.  608  sag. :  Sftlviont, 
Arch.  gloU.  xvi.  319  sqq.). — The  purest  of  the  Ladin  dialects  occur 
on  the  northern  versant  of  the  Alps  in  the  Grisons  (Switzerland), 
and  they  form  the  western  section  of  the  system.  To  this  section 
also  belongs  both  politically  and  in  the  matter  of  dialect  the  valley 
of  MUnster  (Monastero) ;  it  sends  its  waters  to  the  Adige,  and  might 
indeed  consequently  be  geographically  considered  Italian,  but  it 
slopes  towards  the  north.  In  the  central  section  of  the  Ladin  zone 
there  are  two  other  valleys  which  likewise  drain  into  tributaries  of 
the  Adige,  but  are  also  turned  towards  the  north, — the  valleys  of 
the  Gardcna  and  Gadeia,  in  which  occurs  the  purest  Ladin  now 
extant  in  the  central  section.  The  valleys  of  Miinster,  the  Gardena 
and  the  Gadera  may  thus  be  regarded  as  inter-.^lpine,  and  the  ques- 
tion may  be  left  open  whether  or  not  they  should  be  included  even 
geographically  in  Italy.  There  remain,  aowever,  within  what  are 
strictly  Italian  limits,  the  valleys  of  the  Noce,  the  Avisio,  the  Corde- 
vole,  and  the  Boitc,  and  the  upper  ba«n  of  the  Piave  (Comelico), 
in  which  are  preserved  Ladin  dialects,  more  or  leas  pure,  belonging 
to  the  central  section  of  the  Ladin  zone  or  belt.  To  Italy  belongs, 
further,  thewholeeastem  section  of  the  zone  composed  of  the  Friulian 
territories.  It  is  by  far  the  most  populous,  containing  about  500,000 
inhabitants.  The  Friulian  region  is  bounded  on  the  north  by  the 
Camic  Alps,  south  by  the  Adriatic,  and  west  by  the  eastern  rim  of  the 
upper  basin  of  the  Piave  and  the  Livenza;  while  on  the  east  it 
stretches  into  the  eastern  versant  of  the  basin  of  the  Isonzo,  and, 
further  the  ancient  dialect  of  Trieste  was  itself  Ladin  {Arch.  gloU. 
X.  447  et  seq.).  The  Ladin  element  is  further  found  in  greater  or  lees 
degree  throughout  an  altogether  Cis-Alpine  "  amphizone,"  which 
begins  at  the  western  slopes  of  Monte  Rosa,  and  is  to  be  noticed 
more  particularly  in  the  upper  valley  of  the  Ticino  and  the  upper 
valley  of  the  Liro  and  of  the  Mera  on  the  Lombardy  versant,  and 
in  the  Val  Fiorentina  and  central  Cadore  on  the  Venetian  versant. 


The  Ladin  element  is  clearly  observable  in  the  most  ancient  examples 
of  the  dialects  of  the  Venetian  estuary  {Arch.  i.  448-473).  The  main 
characteristics  by  which  the  Ladin  type  is  determined  may  be 
summarized  as  follows:  (i)  the  guttural  of  the  formulae  c+a  and 
C+a  passes  into  a  palatal;  (3)  tRe  I  of  the  formulae  pi,  ct,  Ac,  ' 
preserved;  f3)  the  s  of  the  — ■--  -  —      ■     -■         ■         -  j     ' 
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aks  into  a  diphthong ;  (O  the  accented 
i  into  a  diphthong;  (6)  the  form  of  the  diphthong 
which  comes  from  short  accented  0  or  from  the  o  of  position  is  ue 
(whence  lie,  6) ;  (7)  long  accented  e  and  short  accented  t  break  into  a 
diphthoi^,  the  purest  form  of  which  is  sounded  ei ;  (8)  the  accented 
a  tends,  within  certain  limits,  to  change  into  e,  especially  if  preceded 
by  a  palatal  sound;  (9)  the  long  accented  u  is  represented  by  H. 
These  characteristics  are  alt  foreign  to  true  and  genuine  Italian. 
Cdm,  came;  speluaia,  spelunca;  citfi,  claves;  /uorniiu,  formae: 
infiern,    infemu;    drdi,    hordeu;   mod,   modu;   piain,    plenu;    pail, 

Eilu;  ptael,  auale;  pir,  puru — may  be  taken  as  examples  from  the 
pper  Enzaaine  (western  section  of  the  zone).    The  lellowing  are 
examples  from  the  central  and  eastern  sections  on  the  Italian 

0.  Central  Section.— Basis  of  the  Noce  :  examples  of  the  dialect 
of  Fonda:  tavil,  capillu;  pestaddr,  piscatore;  plueiiia,  pluvia 
(plovia);  ptuma  (dial,  of  Val  de  Rumo:  fUdvia,  piiima);  vicUt, 
vetula;  idnles,  cantas.  The  dialects  of  this  basin  are  disappearing. — 
Basin  of  the  Avisio  :  examples  of  the  dialect  of  the  Val  di  Fassa : 
6am,  carne;  t^er,  cadere  (cad-iere);  vd£a,  vacca;  f6rta,  furca: 
glfiia  {gfiia),  eccle^;  oeglje  {oeje),  oculi;  tans,  eanee;  rdmes,  rami; 
teila,  tela;  niif,  tiive;  coessa,  coxa.  The  dialects  of  this  ba^n 
which  are  farther  west  than  Fassa  are  gradually  beii^  merged  in  the 
Veneto-Tridentine  dialects,— Basin  of  the  Cordevole:  here  the 
district  of  Livinal-Lungo  (Buchenstein)  is  Austrian  politically,  and 
that  of  Rocca  d'Agordo  and  Lastc  is  Italian.  Examples  of  the  dia- 
lect of  Livinal-Lungo;  iarie,  Ital.  caricare;  tanti,  cantatus;  6gU. 
oculu;  tans,  canes;  iaxiSis,  capilli;  vUrm,  verme;  fOie,  focu;  Mil, 
habere;  nU,  nive. — BASIN  OF  Tkb  Boite:  here  the  district  of 
Ampczzo  (Hciden)  is  politically  Austrian,  that  of  Oltrechiusa 
Italian.  Examples  of  the  dialect  of  Ampezzoare£as(i,casa;  iandira, 
candela^iSr^ei,  furcae,  pi. ;  sSntes.  sentis.  ,  It  is  a  decadent  form. — 
Upper  Basin  of  the  Piave:  dialect  of  the  Comelico:  £isa,  casa; 
ien   (can),  cane;  ialjf,  caligariu;  bos,  boves;  tkKvo,  novu;  loego, 

b.  Eastern  Section  or  Friutian  Region. — Here  there  still  exists  a 
flourishing  "Ladinity,"  but  at  the  same  time  it  tends  towards 
Italian,  particularly  in  the  want  both  of  the  e  from  d  and  of  the  li 
(and  consequently  of  the  S).  Examples  of  the  Udine  variety:  iorr, 
carro;   iasdl,   caballu;    iastiil,   castellu;  f6r6e,    furca:    ciar,  claru: 

S'lf,  glacie;  plan,  planu;  colors,  colores;  lungs,  longi,  pi.;  dhis, 
ebes;  vidiil,  vitello;  fitste,  festa;  puiss,  possum;  cuilt,  coctu; 
udrdi,  hordeu. — The  most  ancient  specimens  of  the  Friulian  dialect 
beloi^  to  the  14th  century  (see  Arch,  iv,  188  sqq.). 

B.  DiaUcis  which  are  detached  from  the  true  and  proper  Italian 
system,  hut  form  rto  integral  part  of  any  foreign  Neo-Latin  system. 

1.  Here  first  of  all  is  the  extensive  system  of  the  dialects  usually 
called  Gailo-Ilalian,  although  that  designation  cannot  be  considered 
sufficiently  distinctive,  since  it  would  be  equally  applicable  to  the 
Franco- Provencal  (A.  i)  and  the  Ladin  (A.  3).  The  system  is  sub- 
divided into  four  great  groups — (a)  the  Liguriait,  (6)  the  Fiedmon- 
lese.  (c)  the  Lombard  and  (d)  the  Emilian— the  name  furnishing 
on  the  whole  sufficient  indication  of  the  localization  and  limits. — 
These  groups,  considered  more  particularly  in  their  more  pronounced 
varieties,  differ  greatly  from  each  other;  and,  in  regard  to  the 
Ligurian,  it  was  even  denied  that  it  belsngs  to  this  system  at  all 
(see  Arch.  ii.  Iii  sqq.). — Characteristic  of  the  Piedmontese,  the 
Lombard  and  the  Emilian  is  the  continual  elision  of  the  unaccented 
final  vowels  except  a  (e.g.  Turinese  Bj,  oculu;  Milanese  vfi,  voce; 
Bolognese  vtd,  Ital.  vite),  but  the  Ligurian  does  not  keep  them 
compan>|  {e.g.  Genoese  diiu,  oculu ;  vgle,  voce).  In  the  Piedmontese 
and  Enulian  there  is  further  a  tendency  to  eliminate  the  protonic 
vowels — a  tendency  much  more  pronounced  in  the  second  of  these 

S roups  than  in  the  first  (e.g.  Pied,  dni,  danaro;  vHn,  vic'ino;  fnSi, 
nocchio;  Boli^nese  ipri,  disperato).  This  phenomenon  involves 
in  lai^e  measure  that  of  the  protheslsof  a;a3,  e.g.  in  Piedmontese  and 
Emilian  armor,  rumore;  Emilian  alvdr,  levare,  &c.  U  for  the  long 
accented  Latin  u  and  B  for  the  short  accented  Latin  o  (and  even 
within  certain  limits  the  short  Latin  6  of  position)  are  common  to 
the  Piedmontese,  the  Ligurian,  the  Lombard  and  the  northernmost 
section  of  the  Emilian:  e.g.,  Turinese,  Milanese  and  Piacentine  rfiJr. 
and  Genoese  dHu,  duro;  Turinese  and  Genoese  mdve,  Parmigianc 
maner,  and  Milanese  mdf,  muovere;  Piedmontese  ddrm,  dorme; 
Milanese  volla,  volta.  Et  for  the  long  accented  Latin  e  and  (or 
the  short  accented  Latin  i  is  common  to  the  Piedmontese  and  the 
Ligurian,  and  even  extends  over  a  large  part  of  Emilia:  e.g. Turinese 
and  Genoese  avU,  habere,  Bolognese  aviir;  Turinese  and  Genoese 
beive,  bibere,  Bolc^^ese  neiv,  neve.  In  Emilia  and  part  of  Piedmont 
ei  occurs  also  in  the  formulae  in,  ent,  tmp;  e.g.  Bolognese  and 
Modencsc  beiA,  solamiint.  In  connexion  with  these  examples,  there 
is  also  the  Bolognese  fein,  Ital.  fine,  representing  the  series  in  which 


:  is  derived  from  an  I  followed  by  it 


a  greater  or  less  extent  throughout  the  Emilian  dialects;  ii 
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also  la  found,  parallel  with  the  fi  from  (,  the  on  from  9  :  Bolognese 
udduT,  Ital.  oaore;  Jantdus,  Itat.  famoHo;  I6vu,  lOpu.  The  system 
ahowB  a  repugnance  throughout  to  ie  (or  the  short  accented  Latin  e 
(as  it  occurs  m  Italian  piedt,  &c.) ;  in  other  words,  this  diphthone 
ha.a  died  out,  but  in  various  fashions;  Piedmontesc  and  Lombard 
def.  dieci:  Genoese  diie  (in  some  comers  of  Lijniria,  however, 
occurs  diek) ;  Bolognese  dif,  old  Bolognese,  dieie.  The  greater  part 
of  the  phenomena  mdicated  above  have  "  Gallic  "  counterparts  too 
evident  to  require  to  be  specially  pointed  out.  One  of  the  most 
important  traces  of  Gallic  or  Celtic  reaction  is  the  reduction  of  the 
Latin  accented  a  into  «  {d,  &c.).  of  which  phenomenon,  however,  no 
certain  indications  have  aa  yet  been  found  in  the  Ligurian  grou^. 


pti.  pace;  Faenzan  parli,  parlare  and  parlato;  fwUda,  parlata; 
chei,  cBBo;  &c.  The  phenomenon,  in  company  with  other  Gallo- 
Italian  and  more  specially  Emilian  characteristics  extends  to  the 
valtcy  of  the  Metauro,  and  even  passes  to  the  opposite  ^de  of  the 
Apennines,  spreading  on  both  banks  of  the  head  stream  of  the  Tiber 
and  through  the  valley  of  the  Chiane;  hence  the  types  artrtmir, 
ritrovare,  parttto.  portato.  Sec,  of  the  Pertigian  and  Aretine  dialects 
(see  infra  C.  3,  b).  In  the  phenomenon  ot  d  pasung  into  e  ^as  indeed, 
the  Gallo-Italic  evolution  of  other  Latin  vowels)  special  distinctions 
would  require  to  be  drawn  between  bases  in  whicn  a  (not  standing 
in  position)  precedes  a  non-nasal  consonant  (e.g.  amdio),  and  those 
which  have  a  before  a  nasal:  and  in  the  latter  case  there  would  be 
1  apositii 

,_  . ,„     ,.      This  leads  us  to 

the  nasals,  a  category  of  sounds  comprising  other  Gallo-Italic 
charactcristict.  There  occurs  more  or  less  widely,  throughout 
all  the  sections  of  the  system,  and  in  different  gradations,  that 
"  velar"  nasal  in  the  ena  of  a  syllable  (^A,  "wA  ;  tdiUa,  moiU)' 
which  may  be  weakened  into  a  simple  nasalizing  of  a  vowel  [pi,  &c.^ 
or  even  grow  completely  inaudible  (Bergamese  pa,  pane;  padru, 
padrone;  ttp,  tempo;  met,  mente;  mut,  monte;  pCI,  ponte; 
ptita,  punta,  i.e.  puncta "},  where  Celtic  and  es(>ccially  Irish 
analogies  and  even  the  frequent  use  of  I  for  mJ,  &c.,  in  ancient  Um- 
brian  orthogi«phy  occur  to  the  mind.  Then  we  have  the  (aucal  n 
by  which  the  Ligurian  and  the  Piedmontese  (,laia  lUia,  &c.)  arc  con- 
nected with  the  group  which  we  call  Franco-Proi-ensal  (A,  t). — 
We  pass  on  to  the  "  Gallic  "  resolution  of  the  nexus  ct  (e.t.  fatto, 
fajto,  fajtio.  fait,  fal  ;  ttcto,  teito,  tejtjo,  Uit.  Ui)  which  invariably 
occuraintnenedmontese.  the  Ligurian  and  the  Lombard:  Pied./ifit, 
Lig.  f^jlu,  Jattu,  Lombard  fac  ;  Red.  tfit,  Lig.  liitu,  Lom.  kc  ;  &c. 
Here  it  is  to  be  obsuved  that  besides  the  Celtic  analog)'  the  Umbrian 
also  helps  us  (lufawtfti-ad-vecto;  &c.}-  The  Piedmontese  and 
Ligurian  come  doae  to  each  other,  more  especially  by  a  curious 
reailution  of  the  secondary  hiatus  ^Gcn.  rMac,  Piedm.  r|^i*>  'ra-ice. 
Ilal.  radice)  bv  the  regubr  dropping  of  the  d  both  primary  and 
six-undary.  a  phenomenon  common  in  French  (as  Piedmontese  and 
Ligurian  tU.  ridcre;  Piedmontese  ptU.  potare;  Genoese  iMicfJk  = 
ndighe,  nStiche,  Sc),  The  Lombard  tj'pe,  or  more  correctly  the 
ty|>c  which  has  become  the  dominant  one  in  Lombardy  {Arcit.  i. 
J05-306,  1JIO-3II),  is  more  sparing  in  this  respect;  and  still  more  so 
's  the  Emilian.     In  the  Pieamontese  and  in  the  Alpine  dialects  of 


r  against  the  Ligurian  5r(f;ii,  mdmtt^  biaca,  manica. 
Among  the  iihonetic  phenomena  peculiar  to  the  Ligurian  is  a  con- 
tinual reduction  (as  also  in  Lombardy  and  part  of  Piedmont)  of  / 
liMween  \'owels  into  r  and  the  subsequent  dropping  of  this  r  at  the 
end  of  words  in  the  modem  Genoese;  just  as  Happens  also  with  the 
primary  r:  thus  (fii-durlr  — dolore,  &c.  Characteristic  of  the 
Ligurian.  but  not  without  analof^es  in  L'pper  Italv  e\-en  i^Ank.,  ii. 
»57->58.  ii.  109.  355).  is  the  resolution  of  pj,  bj.  fj  into  £.  i.  i  :  tu. 
pid,  plus;  ra^.  rabbia.  rabies;  iu.  liorc.  Finally,  the  sounds  I 
and  i  ha\'e  a  \txy  wide  range  in  Ligurian  (.4r(Jk.  ii.  15S-159),  but  arc. 
ho«v\'er.  elymolo|:icallv.  ol  different  origin  from  the  sounds  f  and  i 
in  Lombard.  The  reduction  of  i  into  i  occurs  in  the  Bergamo 
dialects:  fcini,  soia;  jrai.  gimso;  raklH,  castello  (see  also  B.  2). — 
A  general  phenomenon  in  G.1II0- Italic  phonetics  which  also  come? 
to  have  an  inflexional  importance  is  that  by  which  the  unaccented 
final  i  has  an  intlut'DCC  on  the  accented  \-owel.  This  enters  into  a 
a-'rics  of  nhenomena  which  evTo  extends  into  southern  Italy;  but 
i:i  (he  Gallo-Icalic  there  are  particular  molutions  which  agree  well 
with  the  general  connexions  of  this  s>-5tem.     |\Ve  mav  brieflv  recall 


"  As  •  matter  of  (act  the  "  wbr  "  at  the  end  of  a  word,  when 
r«wled  by  an  accented  ^-owrl,  is  found  also  in  Wnetia  and  Istiia. 
This  (act,  tocether  with  others  (v.  Knlii,-litr  Juirrtbrntkl  ibrr  die 
fi— Ijriritte  drr  rcHua.  PkiUJ.  ™.  part  i.  130I.  sufg;esis  that  we 
ought  to  assume  an  earlier  group  in  which  Venetian  and  Gallo- 
liali^in  formed  part  of  one  and  the  saotc  griMip.  In  this  connexion 
t.io  should  be  noted  the  atonic  pronoun  rhr  tltal.  o-a  lui.  a  lei.  a 
kNTol,  which  is  found  in  Venetian,  Lorotmrd.  North-Emilian  and 
Ligurian. 


ravp   .  ,  .  

_;  long,  loyng,   Ital.   lungo.   ^hi;  Genoese,   kdil,  tfii,   Ital. 

cane,  -i;  buh,  bu(H,  Ital,  buono,  -i;  Bologncse,  fir,  fir,  Ital.  fcrro, 
-i;  peir,  ptr,  Ital.  pero,  -i.  tdp,  t&p,  Ital.  zoppo.  -i;  lotai,  lini, 
Ital.  lupo,  -i;  vedd,  H,  Ital.  io  vedo,  tu  vedi;  vojj,  vd,  Ital.  io 
voglio,  tu  vuoi;  Milanese  Wisl,  guist,  Ital.  questo,  -i,  and,  in  the 
Alps  of  Lombardy,  pal,  p^,  ItaL  palo,  -i;  rpf,  rid,  Ital.  rete,  -i; 
cor,  c6r,  Ital.  cuore,  -i;  ^1,  urs,  Ital.  orso,  -i;  law,  l^,  Ital.  io  lavo, 
tu  lavi;  mft,  tnit,  Ital.  io  metto,  tu  metti;  mgvi  m&tB,  Ital.  io  muovo, 
tu  muovi;  c^,  cUr,  Ital.  io  corro,  tu  corri.  (Vicentine  pvmo,  piimi, 
Ital.  pomo,  -i;  pero,  piiri=*biri,  Ital.  pero,  -i;  v.  Arck.  i.  540-^1; 
ix.  235  et  seq.,  xiv.  329-330]. — Among  morphological  peculiarities 
the  first  place  may  be  given  to  the  Bologncse  sipa  (^seppa),  because, 
thanks  to  Dante  and  others,  it  has  acquired  great  literary  celebrity. 
It  really  sieni&es  "sia"  (ajro,  mt).  and  is  an  analogical  form  fashioned 
on  a^pa,  alegitimate  continuation  of  the  corresponding  farms  of  the 
other  auxiliary  (habeam,  habeat),  which  is  still  heard  m  ch'me  aepa 
purtae,  ch'lu  aepa  purtae,  ch'io  abbia  portato,  ch'egli  abbia  portato. 
Next  may  be  noted  the  3rd  person  singular  in  -6  of  the  perfect  of 
eae  and  of  the  first  conjugation  in  the  Forll  dialect  (JoP,  fu;  vian- 
dip,  mand6;  &c.).  This  also  must  be  analogical,  and  due  to  a 
legitimate  ep,  ebbe  (see  Arch.  ii.  401 ;  and  compare  fobbe,  fu,  in 
the  dialect  of  Camerino.  in  the  province  of  Macerata,  as  well  as  the 
Spanish  analt^y  of  ttat  esluve  formed  after  hube).  Characteristic  of 
the  Lombard  dialect  is  the  ending  -t  in  the  1st  person  sing.  prea. 
indie,  (mi  a  Pgrii,  Ital.  io  porto) ;  and  of  Piedmontese,  the  -ijia,  as 
indicatingthe  subjunctive  imperfect  l^ortgjia,  Ital.  portaasi]  the  origin 
of  which  is  to  be  sought  in  imperfects  of  the  type  sUUiit,  fotsse 
reduced  normally  to  itfji-,  f^Q--  Lastly,  in  the  domain  of  syntax, 
may  be  added  toe  teadency  to  repeat  the  pronoun  (e.g.  ti  U  cdntet 
of  the  Milanese,  which  really  is  tu  tu  cdntas-tu,  equivalent  merely  to 
"  cantas  "),  a  tendency  at  work  in  the  Emilian  and  Lombard,  but 
more  particularly  pronounced  in  the  Piedmontese.  With  this  the 
corresponding  tendency  of  the  Celtic  languages  has  been  more  than 
once  and  with  justice  compared;  here  it  may  be  added  that  the 
Milanese  niin,  apparently  a  ^ngle  foim  (or  "  noi,"  is  really  a  com- 
pound or  reduplication  in  the  manner  of  the  »«-»',  its  exact  counter- 
Krt  in  the  Celtic  tongues.  [From  Lombardy.  or  more  precisely. 
im  the  Lombardo- Alpine  region  extending  from  the  western  slopes 
of  Monte  Rosa  to  the  St  Cotthard,  are  derived  the  Gallo-ltaban 
dialects,  now  lai^^y,  though  not  all  to  the  sme  extent,  Sicilianized. 
from  the  Sicilian  communes  of  Sanfratello,  Piazza- Annerina, 
Nicosa,  Aidone,  Novara  and  Sperlinga  (v.  Arck.  gfoU.  viii.  304-316. 
406-1(23,  xiv.  436-4^;  Romania,  xxviit.  409-420;  Mtmorie  dd- 
l  Isiiittlo  lombofdc,  xii.  255  et  seq,).  The  dialects  of  Gombitelli  and 
Sillano  in  the  Tuscan  Apennines  are  connected  with  Emilia  (vlrci. 
gtoa.  x"  -       .     r,         ...  .  ,  ^    .  . 

ia.  as  also  tboae  of  Moi . , ^ 

E  o(  Var  and  Alpes  MaritimcB  {Riwiie 


_ ^  ,  .      _  .  _  bdons  to  the 

3thcentury.  The  Chieri  texts  date  from  1331  (.MittdiantadifiteLe 
j)»ptu<*ca,  345-^5).  and  to  the  14th  century  alK>  bdoBga  the 
Gntostama  {Arck.  Sott.  viL  1-120),  which  refjresents  the  old  Pied- 
montese dialect  oTPavia  (BoikU.  ddia  Soc.  pn.  it  Slcria  Pattim, 
ii.  193  et  scq.).  The  oldest  Ligurian  texts,  if  we  except  the  "  com- 
trasto"  in  two  lancuage*  of  Rambaud  de  Vaqueiras  (izth  cmtnry 
r.  Crescini,  ilannalrtio  proceniaU,  and  ed.,  387-291).  beloi^  to  the 
first  decades  of  the  14th  century  (Arck.  gloU.  xiv.  32  ct  seq..  ii. 
161-313,  X.  109-140.  viii.  1-07).  Ernilia  has  inaDUscripts  going  tnck 
to  the  first  or  second  half  of  the  13th  century,  the  FartamrmH  ot 
Guido  Fav^  (see  Gaudenzi,  op.  cit.  127-160)  and  the  Stgda  dei 
serri  published  by  G.  Fcnaro  (Leghorn.  1875).  An  importaBt 
Emilian  text,  published  only  in  part,  is  the  Mantuan  version  of  the 
De  proprietaiilnts  rennn  of  BartoL  Anglico,  B>ade  b>'  \'ivaIdo  Bdcalaer 
in  the  eariy  ^-ears  of  the  I4tli  century  (r.  Cian.  Giam,  star.  deUa 
UUeraiura  tlaliana,  supplement,  Noi.  5,  and  cf.  Rendii<rmti  Iitilntm 
Lotnbardo,  series  u.  vol.  xiixv.  p.  957  et  seq.).  For  Modena  also 
theie  are  numerous  documents,  starting  from  1337.  For  western 
Lombardy  the  most  ancient  texts  (i^th  century',  second  halTi  are 
the  poetical  composti<His  of  Bonvesw  de  la  lUva  and  Pietro  da 
Bescap^  which  have  reached  us  only  in  the  i4th-reD(ury 
copies.  Fot  eastern  Lombardy  we  have,  preserved  in  Venetian 
or  Tuscan  versioos.  and  in  MSS.  of  a  later  date,  the  works  oi  Gciardo 
Pateccfaio,  who  lived  at  Crenxma  ia  the  first  half  of  the  13th  ceatur)-. 
BeiiamaBC  literature  is  plentiful,  but  not  before  the  I4tb  century 
" "-  '"a   Ua,   itai.   ihi. 


.  381-292;   Giorm.  . 


.  dtUa   I 


(r.  Studi  mtdierali. 

.S^iRMii    DiaJetU.*— These   are   three— the 


'  [The  latest  authorities  for  the  Sardinian  dialects  are  W.  Me>-er- 
LQbke  and  M.  Bartoli.  in  the  passa^  quoted  by  Guamerio  in  ha 
"  Ilsardoeilc6rsoinunaouo\aclassi&caiiooedelleliogiieTn«oanM 
(Arch,  glcll.  I^^.  401-516V  The**  scholare  entirely  1 
Sardinian  from  the  Italian  5>-stem.  constderii^  it  asfointingiii 
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crentral,  the  Campidanese  or  southern  and  the  Gallurese  or  Dorthem. 
The  third  certwnly  indicates  a  Sardinian  basis,  but  is  strangely 
disturbed  by  the  intruuon  of  other  elements,  among  which  the 
Southern  Cor^can  (Sartenc)  is  by  far  the  most  copious.  The  other 
two  are  homogeneous,  and  have  great  affinity  with  each  other;  the 
Logudoreae  comes  more  particulafly  under  consideration  here. — The 
pure  Sardinian  vocalism  has  this  peculiarity  that  each  accented 
vowel  of  the  Latin  appears  to  be  retained  without  alteration.  Con- 
sequently there  arc  no  diphthongs  representing  simple  Latin 
vowels;  nor  does  the  rule  hold  good  which  is  true  for  so  great  a 
proportion  of  the  Romance  languages,  that  the  representatives  of 
the  t  and  the  i  on  the  one  hand  and  those  ol  the  S  and  the  i  ~~ 


nted  V 


wels  keep  their  ground  well,  : 


.      .,     _.  .  ..  seofthefioalsby  the  examples  adduced. — 

The  s  and  I  of  the  ancient  termination  are  preserved,  though  not 
constantly :  Ira,  onus,  passados  annos,  planlas,  faghes,  facis,  tenemus ; 
mulgkei,  muighenl.—Tnc  formulae  ce,  ct,  ge,  g»  may  be  represented  by 
eA«   (ke),  &c.;  but  this  appearance  of  special  antiquity  is  really 


of  the  word  they  usually  undergo  resolutions  which,  closely  related 
though  they  be  to  those  of  Italian,  sometimes  bring  about  very 
singular  results  {e.g.  viare,  which  by  the  intermediate  forms  uscare, 
ttsjare  leads  back  to  usctare''UsUart  =  ustuiare).  Ni  is  the  repre- 
sentative of  nj  Ueslimintu,  Sec.);  ajid  Ij  is  reduced  to  i  alone  {e.g. 
nUiits,  melius;  Campidanese  me/iiti).  For  U  a  frequent  substitute 
is  i}4:  massi4^,  maxilla,  &c.  Quite  characteristic  is  the  continual 
labialization  of  the  formulae  qua,  gua,  cti,  gti.  Sic.:  e.g.  ebba,  equa; 
sambent,  sanguine  (see  Arch.  ii.  143).  The  dropping  oT  the  primary 
d  (roere,  rodcre,  &c.)  but  not  of  the  secondary  ifinidu,  sanidade, 
maduni)  is  frequent.  Characteristic  also  is  the  Logudorese  prothesis 
of  i  before  the  initial  ^  followed  by  a  consonant  {iscamna,  islella, 
ispada),  like  the  prothesis  of  e  in  Spain  and  in  France  (see'4rcA.  iii. 
4,^7  satj-j.^In  the  order  of  the  present  discussion  it  isin  connexion 
with  tnis  territory  that  wc  arc  for  the  first  time  led  to  consider  those 
phonetic  changes  in  words  of  which  the  cause  ismerely  syntactical 
of  transitory,  and  chieily  those  twssing  accidents  which  occur  to  the 
initial  consonant  through  the  historically  legitimate  or  the  merely 
anali^ical  action  of  the  final  sound  that  precedes  it.  The  general 
expkination  of  such  phenomena  reduces  itself  to  this,  that,  given  the 
intimate  syntactic  relation  of  two  words,  the  initial  consonant  of  the 
second  retains  or  modifies  its  character  as  it  would  retain  or  modify 
it  if  the  two  words  were  one.  The  Celtic  lanniages  are  especially 
distinguished  by  this  peculiarity;  and  among  the  dialects  of  Upper 
Italy  the  Bergamasc  offers  a  clear  example.  This  dialect  is  accus- 
tomed to  drop  the  b,  whether  primary  or  secondary,  between  vowels 


in  syntactic  combination  we  have,  for  example,  de  i,  di  vii. .  ,  _.._ 
ol  vt,  il  vino.  Insular,  southern  and  central  Italy  furnish  a  lai^e 
number  of  such  phenomena;  for  Sardinia  we  shall  simply  cite  a 
single  class,  which  is  at  once  obvious  and  easily  explained,  vii. 
that  represented  by  su  oe,  il  bove.  alongside  of  101  boes,  i.  buoi  (cf. 
Mere,  bibere;  erba). — The  article  is  derived  from  ipse  instead  of 
from  iiU:  su  sos,  sa  jim,— again  a  geographical  anticipation  of 
Spain,  which  in  the  Catalan  of  the  Balearic  islands  still  preserves  the 
article  from  ipse. — A  special  connexion  with  Spain  exists  besides  in 
the  nomine  type  (rf  inflexion,  which  is  constant  among  the  Sardinians 
(Span,  nomne,  &c., whence nombrf,  &c.),  nomen,  nmnene,  rdmine,  aera- 
mine,  legumene,  &c  (see  Arch.  ii.  429  sqq.). —Especially  noteworthy 
in  the  conjugation  of  the  verb  is  the  paradigm  cantire  canlires,  &c. 
timbre,  limires,  &Q.,  precisely  in  the  sense  of  the  imperiect  subjunctive 
(cf .  A.  1 ;  cf.  C.  3  b).  Next  comes  the  analogical  and  almost  corrupt 
dilTusion  o(  the  -si  of  the  ancient  strong  perfects  (such  as  posi,  rosi) 


the  treatment  of  the  Latin  -j,  which  is  preserved  in  Sardinian,  the 
Latin  accusative  form  prevailing  in  the  declension  of  the  plural,  as 
opposed  to  the  nominative,  which  prevails  in  the  Italian  system. 
In  this  respect  the  Gallo-Italian  dialects  adhere  to  the  latter  system, 
rejecting  the  -S  and  retaining  the  nominative  form.  On  the  other 
hand,  these  facts  form  an  important  link  between  Sardinian  and 
the  Western  Romance  dialects,  such  as  the  Iberian.  Gallic  and 
Ladin;  it  is  not,  however,  to  be  identified  with  any  of  them,  but  is 
distinguished  from  them  by  man^  strongly- marked  characteristics 
peculiar  to  itself,  chief  among  which  is  the  treatment  of  the  Latin 
accented  vowels,  for  which  see  Ascoli  in  the  text.  As  to  the  internal 
classification  of  the  Sardinian  dialects,  Guamcrio  assumes  four 
types,  the  Campidanese.  Logudorese.  Gallurese  and  Sassarcse.  The 
separate  individuality  of  the  last  of  these  is  indicated  chiefly  by  the 
treatment  of  the  accented  vowels  (drfj,  Ital.  dicci;  tfla,  Ital.  tela; 
psfu,  Ital,  pelo;  ngbu,  Ital.  nuovo;  fieri,  Ital.  fiore;  n^lt,  Ital. 
noce,  as  com^red,  e.g.  with  Gallurese  dfci.  tfla,  pUu,  noti,  figri. 
nu(i).  Both  Gallura  and  Sassari,  however,  reject  the  -s,  and  adopt 
the  nominative  form  in  the  plural,  thus  proving  that  they  are  not 
entirely  distinct  from  the  Italian  system.) 


by  which  cantesi,  Umtsi  (cantavi,  ttraui),  dolfesi,  dolui,  are  itached. 
Proof  of  the  use  and  even  the  abuse  of  thestrongperiects  is  afforded, 
however,  by  the  participles  and  the  infinitives  of  the  category  to 
which   belong   the   following   examples:    Unnidu,  tcauto;  pdrjidu, 

¥irso;  bilfidtt,  valso;  linnere,  bdiere,  &c.  {Arch.  ii.  43a-433). 
be  future,  finally,  shows  the  unagelutinated  periphrasis:  hapo  a 
mandigare  (ho  a  mangiare  — manger-6);  as indeea  the unaf^utinated 
forms  of  the  future  and  the  conditional  occur  in  ancient  vernacular 
texts  of  other  Italian  districts.  [The  Campidanese  manuscript,  in 
Greek  characters,  published  by  Blancard  and  Weacher  (Btbiiotkique 
de  i'Ecole  des  Ckaries,  xxxv.  356-357),  goes  back  as  far  as  the  laxt 
years  of  the  1  ith  century.  Next  come  the  Cagliari  MSS.  published  by 
solnal.1^  Carte  volgari Mii'  Archivioarcivescoiriiedi  Cagtiari.  Florence, 
IQ05;  cf.  Guameno  in  Studi  romaiai,  faecicolo  iv.  1S9  et  seq,). 
the  most  ancient  of  which  in  its  original  form  dates  from  1114-1110. 
For  Logoduro,  the  Condaghe  di  S.  Pietro  di  Sikki  ({j  xji.-xiii.), 
published  by  G.  Bonazzi  ^ssari-Cagliari,  1900;  cf.  Meyer-Ldbke, 
Zur  Kennints  des  AUiogudoreascken,  Vienna.  1903],  is  of  the  highest 
importance.] 

[3.  VegUole  i.Veglv)lo\ — Perhaps  we  may  not  be  conudered  to  be 
departing  from  ,^oli  a  original  plan  if  we  insert  here  as  a  third 
member  of  the  group  B  the  nco-Latin  dialect  which  found  its  last 
refuge  in  the  idand  of  Vegtia  (Gulf  of  Quarnero),  where  it  came 
definitively  to  an  end  tn  1898.  TheVegliote  dialect  is  the  last  remnant 
of  a  langua^  which  some  long  time  ago  extended  from  thence  along 
the  Dalmatian  coast,  whence  it  gained  the  name  of  Dalmalico,  a 
language  which  should  be  carefully  distinguished  from  the  Venetian 
dialect  spoken  to  this  day  in  the  towns  of  the  Dalmatian  littoral. 
Its  character  reminds  us  in  many  ways  of  Rumanian,  and  of  that 
type  of  Romano-Balkan  dialect  which  is  represented  by  the  Latin 
elements  of  Albanian,  but  to  a  certain  extent  also,  and  especially 
with  regard  to  the  vowel 'sounds,  of  the  south-eastern  dialects  of 
Italy,  while  it  has  also  affinities  with  Friuti,  Istria  and  Venetia. 
These  characteristics  taken  alt<^her  seem  to  suggest  that  Dalmalico 
differs  as  much  as  does  Sardinian  from  the  purely  Italian  type.  It 
rejects  the  -s.  it  is  true,  retaining  instead  the  nominative  form  in 
the  plural;  but  here  these  tacts  are  no  longer  a  criterion,  unce  in 
this  point  Italian  and  Rumanian  are  in  agreement.  A  tendency 
which  we  have  already  noted,  and  shall  have  further  cause  to  note 
hereafter,  and  which  connects  in  a  striking  way  the  Vegliote  and 
Abruzzo-Apulian  dialects,  consists  in  reduang  the  accented  vowels 
to  diphthongs:  examples  of  this  are:  spuota,  Ital.  spada;  buarka, 
Ital.  barca;  fiar,  Ital.  fgrro;  nual.  Ital,  nQtte;  kataina,  Ital. 
catena;  paiira,  Ital.  p^o;  Lat,  t^u;  jaura,  Ital.  ^ta;  Tiavk, 
Ital.  noce;  Lat,  n^te;  ortaika,  Ital.  ortica;  joiva,  Ital.  uova. 
Other  vowel  phenomena  should  also  be  noted,  for  example  those 
exemplified  in  prut,  Ital.  prato;  dik,  Ital,  dieci,  Lat.  dictm;  luk, 
Ital,  tuogo,  Lat,  Ucu;  krask,  Ital.  cr^scere;  cent,  Ital.  cinque,  Lat. 
qmnque;  buka,  Ital.  bocca,  Lat.  bicea.  With  regard  to  the  con- 
sonants,  we  should  first  notice  the  invariable  persistence  ot  the 
explosive  surds  (as  in  Rumanian  and  the  soutnern  dialects)  for 
which  several  of  the  words  just  cited  will  serve  as  examples,  with 
the  addition  of  kuosa,  Ital,  casa;  firaisa,  Ital,  presa;  struala,  Ital. 
atrada;  rosuota,  Ital.  nigiada;  latri,  Ital.  ladro;  raipa,  Ital.  riva. 
The  c  in  the  formula  ce,  whether  primary  or  secondary,  is  repre- 
sented by  k:  kaina,  Ital.  cena;  kanaisa,  Ital.  cinigia;  aioif,  Ital. 
actio;  piakdr,  Ital.  piacere;  dik,  Ital.  dieci;  mukna,  Ital,  macina; 
dolko,  Ital.  dodici;  and  wmilarly  the  g  in  the  formula  ge  is  repre- 
sented by  the  corresponding  guttural:  gheiut,  Ital.  gelato;  jongdr. 
Ital,  giungere;  plunge,  Itali  piangere.  &c.  On  the  contrary,  the 
guttural  of  the  primitive  formula  Hi  becomes  i  (fiol,  Ital,  eulo) ;  this 
phenomenon  is  also  noteworthy  as  seeming  to  justify  the  inference 
that  the  fl  was  pronounced  H.  Ft  is  preserved,  as  in  Rumanian 
(sapto,  Lat.  septan),  and  often,  again  as  in  Rumanian,  ct  is  also 
reduced  to  pt  (£uapt/>,  Lat.  octo).  As  to  morphology,  a  characteristic 
point  is  the  preservation  of  the  Lat.  cantaiero,  Ital.  avrd  cantata, 
in  the  function  of  a  simple  future.  Canlavertim  also  occurs  as  a 
conditional.  For  Veeliote  and  Dalmatico  in  general,  see  M.  G. 
Bartoli's  fundamental  work.  Das  DaJmalische  (3  vols,,  Vienna, 
1906),  and  Zeitschrift  fUr  roman.  Philologie,  xxxii,  i  sqq. ;  Merio, 
Rimsta  di  filiAigia  e  d'istntzione  class,  xxxv.  473  soq,  A  short 
document  written  about  isSo  in  the  Dalmatic  dialect  of  Rag- 
usa  is  to  be  found  in  Archeografo  Triestino,  new  series,  vol.  i. 
pp.  85-86.1 

C,  Diakcis  vihich  diverge  more  or  less  from  the  genuine  Ilalicn 
or  Tuscan  type,  but  vihich  at  the  same  lime  can  be  conjoined  witk 
the  Tuscan  as  forming  part  of  a  special  system  of  Nco-Lattn 
dialects. 

I,  Venetian. — Between  "  Venetian  "  and  "  Venetic  "  several 
distinctions  must  be  drawn  (Arch.  i.  391  sqq,).  At  the  present 
day  the  population  of  the  Venetian  cities  is  "  Venetian  "  in  language, 
but  the  country  districts  are  in  various  ways  Venetic'  The  ancient 
language  of  Venice  itself  and  of  its  estuary  was  not  a  little  different 
from  that  of  the  present  time;  and  the  Ladin  vein  was  particularly 


'On  this  point  see  the  chapter,  "  La  terra  fermavenetaconsiderata 
1  ispecie  ne'  suoi  rapporti  con  la  sezione  centrale  dcUa  zona  ladina," 
n  Arch.  i.  406-447. 
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evident  (see  A.  2).  A  more  purely  Italian  vein — the  historical 
explanation  of  which  F>resent3  an  attractive  problem — has  ultimately 
rained  the  mastery  and  determined  the  Venetian  "  type  whicn 
nee  diffused  itself  so  vigorously. — In  the  Venetian,  then,  wc 
_.  _.t  find  the  most  distinctive  characteristics  of  the  dialects  of 
Upper  Italy  comprised  under  the  denomination  Gallo-ltalic  (sec 
B.  i), — neither  the  tj  nor  the  S,  nor  the  velar'and  faucal  nasals, 
nor  the  Gallic  resolution  of  the  cl,  nor  the  frequent  elision  of  un- 
accented vowels,  nor  the  great  redundancy  of  pronouns.  On  the 
contrary,  the  pure  Italian  diphthong  of  0  (e.g.  cuSr)  is  heard,  and  the 
diphthong  of  t  is  in  full  currency  (di^e,  died,  Sc).  Nevertheless 
the  Venetian  approaches  the  type  of  Northern  Italy,  or  diverges 
notably  from  that  of  Central  Italy,  by  the  following  phonetic 
phenomena:  the  ready  elision  of  primary  or  secondary  d  {cnia, 
crudo;  sia,  seta,  &c.);  the  regular  reduction  of  the  surd  into  the 
sonant  guttural  {e.g.  cuogo,  Ital.  cuoco,  coquus] ;  the  pure  £  in  the 
resolution  of  cl  {e.g.  6atie,  clave ;  oriia,  auricula) ;  the  i  for  i  {SAvene, 
Ital.  giovane);  (  for  i  and  i  (pife,  Ital.  peace;  iiH,  Ital.  dclo). 
Lj  preceded  by  any  vowel,  primary  or  secondary,  except  i,  gives  £: 
famiga,  familia.  No  Italian  dialect  is  more  averse  than  the  Venetian 
to  the  doubling  of  consonants. — In  the  morphott^y  the  use  of  the 
3rd  lingular  for  the  3rd  plural  also,  the  analogical  participle  in  esto 
[laSeslo,  ItaL  taciuto,  &c.;seeXrf/i.  iv.  393,  sqq)  and  Se,  Lat.  est,  are 
particularly  noteworthy.  A  curious  double  relic  of  Ladin  influence 
IS  the  interr<^ative  type  represented  by  the  example  cr&lis-lu, 
credis  tu, — where  apart  from  the  interrogation  H  credi  would  be 
used.  For  other  ancient  sources  relating  to  Venice,  the  estuary  of 
Venice,  Verona  and  Padua,  see  Arck.  i.  448,  46^,  421-422;  iii. 
245-247.  [Closely  akin  to  Venetian,  though  differing  from  it  in 
about  the  same  degree  that  the  various  Gallo-Italian  dialects  differ 
among  one  another,  is  the  indigenous  dialect  of  Istria,  now  almost 
entirely  ousted  by  Venetian,  and  found  in  a  few  localities  only 
(Rovigno,  Di^nano).  The  most  salient  characteristics  of  Istrian 
can  be  recognized  in  the  treatment  of  the  accented  vowels,  and  are 
of  a  character  which  recalls,  to  a  certain  extent  at  least,  the  Veeliote 
dialect.  Thus  we  have  in  Istrian  itor  4  (bivi,  Ital.  bevi,  Lat.  bibis; 
lila,  Ital.  t^a;  tnro,  Ital.  vero  and  vetro,  Lat.  vem,  vUm;  nilo, 
Ital.  netto,  Lat.  nUtdu,  &c.)  and  analogously  u  for  f  (fiur,  Ital. 
fiore,  Lat. /Wre ;  bus,  Ital.  voce,  Lat.  voce,  &c.);  ei  and  01*  from  the 
Lat.  i  and  H  respectively  (ameigo,  Lat.  amicu,  feil,  Lat.  fUu,  &c.; 
mour,  Lat.  rnHru;  noudu,  Lat.  niJdu;  froulo,  ItaL  frutto,  Lat. 
MUtu,  &c.);  ie  and  uo  from  *  and  8  respectively  in  position  {piel, 
Lat.  pHie,  mUrle,  Ital.  mcrlo,  Lat.  mirida;  iuomo,  Lat.  cirnu; 
puorta,  Lat.  pdrta),  a  phenomenon  in  which  Istrian  resembles  not 
only  Vegliote  but  also  Friulian.  The  resemblance  with  Verona,  in 
the  reduction  of  final  unaccented  -e  to  0  should  also  be  noted  {nuoto, 
ital.  notte,  &£.,  bivo,  Ital.  beoe;  maiamtntro,  Ital.  malamente,  &c.), 
and  that  with  Belluno  and  Treviao  in  the  treatment  of  -^i,  •dni 
(barbdi,  -oin,  Ital.  barbooi),  though  it  is  peculiar  to  Istrian  that  -ain 
should  give  -ih  {kah,  kfh,  Ital.  cane  -i).  With  regard  to  consonants, 
we  should  point  out  the  n  for  git  (Jfno,  Ital.  legno);  and  as  to 
morphology,  we  should  note  certain  survivals  of  the  inflexional 
type,  amita,  -6nis  (sing,  sia,  Ital.  zia,  pi.  siahitt).]  The  most  andent 
Venetian  documents  take  us  back  to  the  first  half  of  the  13th  century 
(v.  E.  Bertanza  and  V.  Lazzarini,  II  DiaUtto  venetiano  fino  alia  morte 
di  Dante  Alighieri,  Venice,  1891),  and  to  the  second  half  of  the 
same  century  seems  to  bcjong  the  Saibante  MS.  For  Verona  we 
have  also  documents  of  the  13th  century  (v.  Cipolla,  in  Archivio 
storico  Ualiana,  1881  and  1882) ;  and  to  the  end  of  the  same  century 
perhaps  belongs  the  MS.  which  has  preserved  for  us  the  writings  of 
Giacomino  da  Verona.     See  also  Archivu)  glotiologica,  i.  448,  465, 


"  Italianity,"  has  naturally  special  points  of  contact  with  the  other 
dialects  of  Upper  Italy  (B.  i),  the  Corsican  in  like  manner,  particu- 
larly in  its  southern  varieties,  has  special  points  of  contact  with 
Sardinian  proper  (B.  2).  In  ^neial,  it  is  in  the  southern  section  of 
the  island,  which,  geographically  even,  is  farthest  removed  from 
Tuscany,  that  the  most  cnaracteristic  forms  of  speech  are  found. 
The  unaccented  vowels  are  undisturbed;  but  u  for  the  Tuscan  0  is 
common  to  almost  all  the  island, — an  insular  phenomenon  ^r 
excellence  which  connects  Corsica  with  Sardinia  and  with  Sicily, 
and  indeed  with  Liguria  also.  So  also  -i  for  the  Tuscan  -e  (laiii, 
latte;  H  caleni,  Ie  catene),  which  prevails  chiefly  in  the  southern 
section,  is  also  found  in  Northern  and  Southern  Sardinian,  and  is 


'  [There  are  also  examples  of  Istrian  variants,  such  as  lahna,  Ital. 
lana;  kadenna,  Ital.  catena.] 

'  (There  have  been  of  late  years  many  different  opinions  concerning 
the  dassi&cation  of  Corsican.  Meyer-Llibke  dissociates  it  from 
Italian,  and  connects  it  with  Sardinian,  making  of  the  languages 
of  the  two  islands  a  unit  independent  of  the  Romance  system.  But 
even  he  (in  Grober's  Crundriss,  and  ed.,  vol.  i.  p.  698)  recognised  that 
there  were  a  number  of  characteristics,  among  them  the  participle 
in  -tdu  and  the  article  Ulu,  closely  connecting  Sassari  and  Corsica 
with  the  mainland.  The  matter  has  since  then  been  put  in  its  true 
light  by  Guamerio  {Arch,  ilotl.  xvi.  510  et  seq.),  who  points  out  that 
there  are  two  varieties  of  language  in  Corsica,  the  Utiramonlane 
or  southern,  and  the  CisTrionlane,  by  far  the  most  widely  spread,  in 
the  rest  of  the  island.    The  former  is,  it  is  true,  connected  with 


common  to  Sidly.  It  is  needless  to  add  that  this  tendency  to  a  and 
i  manifests  Itself,  more  or  less  decidedly,  also  within  the  words. 
Corsican,  too,  avoids  the  diphthongs  of  t  and  S  {pe,  eri;  cori.fora): 
but,  unlike  Sardinian,  it  treats  »  and  il  in  the  Italian  fashion;  beju, 
bibo;  pioeru,  piper;  pesci;  ttoci,  nuces.*— It  is  one  of  its  character- 
istics to  reduce  a  to  « in  the  formula  ar  -j-  a  consonant  (chime,  birbo, 
8a:.),  which  should  be  compared  particularly  with  the  Piedmontese 
examples  of  the  same  phenomenon^  (Arch.  il.  133,  144-150^.  But 
the  gerund  in  -endu  of  the  first  conjugation  {furnendu,  larnmendu, 
&c.)  must  on  the  contrary  be  considered  as  a  phenomenon  of  analt^', 
as  it  is  especially  recognized  in  the  Sardinian  dialects,  to  all  of  which 
it  is  common  (see  Arch.  ii.  133).  And  the  same  is  most  probably 
the  case  with  forms  of  the  present  participle  like  merchenle,  mercante, 
in  spite  of  enti  and  innenii  (ann,  innanzi),  in  which  latter  forms 
there  may  probably  be  traced  the  effect  of  the  Neo-Latin  i  i^ich 
availed  to  reduce  the  /  of  the  Latin  ante;  alongside  of  them  we  find 
also  atai  and  tianfu.  But  cf.  also,  grendi,  Ital.  grande.  In  Southern 
Corsican  dr  for  II  is  conspiruous-— a  phenomenon  which  also  connects 
Corsica  with  Sardinia,  Sicily  and  a  good  part  of  Southern  Italy 

fee  C.  2;  and  Arch.  ii.  135,  Sc),  also  with  the  northern  coast  of 
uscany,  since  examples  such  as  beddu  belong  also  to  Carrara  and 
Montignoso.      In   the    Ultramontane   variety   occur   besides,    the 

fhenomena  of  m  changed  to  r  (  =  rr)  and  of  nd  becoming  «n  (fvru, 
cal.  fomo;  koru,  Ital.  como;  kuannu,  Itai.guando;  videtmu,  Ital. 
vcdendo).  The  former  of  these  would  connect  Corsican  with  Sardinian 
{corrti,  cornu;  cam,  carne,  &c.) ;  the  latter  more  espedally  with 
Sicily,  &c.  A  particular  connexion  with  the  central  dialects  is  given 
by  the  change  of  M  into /I  {koiiu,  ItaLcaldo). — As  to  phonetic  pheno- 
mena connected  with  syntax,  already  noticed  in  B.  2,  space  admits 
the  following  examples  only :  Cors.  na  vella,  una  bdla,  e  belia  (ebbiUa, 


leas  than  for  the  Sicilians,  Calabrians  and  the  French  a  ti 

tion  of  diminution:  e.g.  fratedronu,  fratellino. — In  the  first  person 
of  the  conditional  the  0  is  maintained  (e.g.  farebe,  fard),  as  even  at 
Rome  and  elsewhere.  Lastly,  the  series  ctf  Corsican  verbs  of  the 
derivative  order  which  run  alongside  of  the  Italian  series  of  the 
original  order,  and  may  be  represented  by  the  example  disHpeghja, 
dissipa  (FalcucciJ,  is  to  be  compared  with  the  Sicilian  series  repre- 
sented by  cvadiari,  riscaldare,  ctirpidri,  colpire  {Arch.  ii.  151). 

3.  Dialects  oj  Sicily  and  of  tte  Neapolitan  Provinces. — Here  the 
territories  on  both  sides  of  the  Strait  of  Messina  will  first  be  treated 
together,  chiefly  with  the  view  of  noting  thdr  common  linguistic 

Ceculiaritiea. — Characteristic  then  of  these  parts,  as  compared  with 
Ipper  Italy  and  even  with  Sardinia,  is,  generally  speakii^,  the 
tenacity  of  the  explosive  elements  of  the  I^tin  bases  (cf.  Arch.  ii. 
ig^,  Sc),  Not  that  these  consonants  are  constantly  preserved 
uninjured;  thdr  degradations,  and  especially  the  Neapolitan 
degradation  of  the  surd  into  the  sonant,  are  even  more  ftequent 
than  is  shown  by  the  dialect  as  written,  but  their  disappearance 
is  comparatively  rather  rare;  and  even  the  degradations,  whether 
regard  be  had  to  the  conjunctures  in  which  they  occur  or  to  their 
spedfic  quality,  are  very  different  from  those  of  the  dialects  of  Upper 
Italy.  Thus,  the  t  between  vowels  ordinarily  remains  intact  in 
Sicilian  and  Neapolitan  (e.g.  Sicil,  sila.  Neap,  seta,  seta,  where  in 
the  dialects  of  Upper  Italy  we  should  have  seda,  sea);  and  in  the 
Neapolitan  dialects  it  is  reduced  to  d  when  it  is  preceded  by  «  or  r 
{e.g.  viend^,  vento),  which  is  precisely  a  collocabon  in  which  the  / 
would  be  maintained  intact  in  Upper  Italy.  The  d,  on  the  other 
hand,  is  not  resolved  by  elision,  but  by  its  reduction  to  r  {e.g.  Sidl. 
viriri.  Neap,  dialects  wri,  vcdere),  a  phenomenon  which  has  been 
frequently  compared,  perhaps  with  too  little  caution,  with  the  d 
passing  into  rs  (4)  in  the  Umbrian  inscriptions.  The  Neapolitan 
reduction  of  nt  into  nd  has  its  analogies  in  the  reduction  of  nc  (nk) 
into  ng,  and  of  mp  into  mb,  which  is  also  a  feature  of  the  Neapolitan 
dialects,  and  in  that  of  ni  into  ni;  and  here  and  ther«  wc  even  find 
a  reduction  of  »/ into  mi  (nf,  tw,  nb,  mb),  both  in  Sicilian  and  Nea- 
politan {e.g.  at  Castdtermini  in  Sicily  'mbiemii,  inferno,  and  in  the 
Abruzzi  cumbonn',  'mbonn',  confondere,  infondere).  Here  we  find 
oursdves  in  a  series  of  phenomena  to  wbkh  it  may  seem  that  some 
special  contributions  were  furnished  by  Oscan  and  Umbrian  {nt,  mp, 
nc  intoni,  &c.),  but  for  which  more  secure  and  general,  and  so  to  say 
"  isothermal,"  analogies  are  found  in  modem  Greek  and  Albanian. 
The  Sicilian  docs  not  appear  to  fit  in  here  as  far  as  the  formulae  nt 


Sardinian,  but  with  that  variety,  precisely,  which,  as  we  have  already 
seen,  ought  to  be  separated  from  the  general  Sardinian  type.  Here 
we  might  legitimately  assumeaNorth-Sardinianand  Soutn-Corsican 

ape,  liaving  practically  the  same  relation  Co  Italian  as  have  the 
allo-Italian  dialects.  As  to  the  Cismontanc,  it  has  the  Tuscan 
accentedvowd-system,  does  not  alter  tf  or  r«,turnsii  into  I  (Ital.  gli), 
and  shares  with  Tuscan  the  peculiar  pronunciation  of  £  between 
vowels,  while,  together  with  many  of  the  Tuscan  and  central  dialects, 
it  reduces  rr  to  a  single  consonant.  For  these  reasons,  Guamerio  is 
right  in  placing  the  Cismontane,  as  Ascoli  does  for  alt  the  Corsican 
dialects,  on  the  same  plane  as  Umbrian,  &c.| 

'  The  Ultramontane  variety  has,  however,  tela,  pilu,  i44>',  ^o'*, 
guia,  ftiru,  corresponding  exactly  to  the  Gallurese  tela,  pHu,  Ital. 
pelc,  idd";  Ital.     ello,"  Lat.  illti;  bgci,  ItaL  voce;  gida,  ItaL  gole. 
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and  mp  are  concerned;  and  it  may  even  be  said  to  go  counter  to 
this  tendency  by  reducing  ni  and  ni  to  tt6,  (w  {t.g.  piniiri,  pungere; 
menzu,  Ital.  miUo;  sponza,  Ital.  spugna,  Ven.  sportta)y  Nay, 
even  in  the  pas^ng  of  the  sonant  into  trie  surd,  the  Neapolitan  dia- 
lects would  yield  special  and  important  contributions  (nor  is  even 
the  Sicilian  limited  to  the  case  just  specified),  among  wnich  we  will 
only  mention  the  change  at  d  between  vowels  into  t  in  the  last 
syllable  of  proparoxytonss  (e.g.  Iimmeio,  Sicil.  timiiu,  umido),  and 
in  the  formula  dr  (Sicil.  and  Neap,  qualro,  Ital.  quadra,  &c.).    From 


regular  progressive  assimilation  by  which  nd  is  reduced  to  n»,  rtg 
to  AA,  mb  to  mm,  and  even  iw  also  to  m;n  (nf,  nb,  mb,  mm),  «.£. 
Sicil.  Hnniri,  Neap,  iennere,  scendere;  Sicil.  chiummu.  Neap. 
chiummt,  piombo;  Sicil.  and  Neap,  'mmidia,  invidia;  Sicil.  sd^fiu, 
saiu^e.  As  belonging  to  tiiis  class  of  phenomena  the  Palaeo-Italic 
analogy  {nd  into  nn,  n),  of  which  the  Umbrian  furnishes  special 
evidence,  readily  suggests  itself.  Another  important  common 
characteristic  is  the  reduction  of  secondary  fj  fj  into  ftj  (chianu  -i, 
Sicil.,  Neap.,  &c.,  Ital.  piano),  S  (Sicil.  Jiiint.  Neap,  iimmt,  fiume), 
of  sectKjdary  W  to  j  (wnich  may  be  strengthened  to  ghj)  if  initial 
(Sicil.  jan^u,  lieap.  jaiuhf,  bianco;  Sicil.  auhMiKhiari,  imbiancare), 
to  J  if  between  vowels  (Neap,  neeita,  nebbia,  ^il.  nifitu,  nibbio) ; 
of  primary  pj  and  bj  into  i  (Sicil.  sU£a,  Neap.  liiia,  seppia)  or  i 
respecrively  (Sicil.  raiia,  Neap,  arraiia,  rabba),  for  which  pheno- 
mena see  also  Genoese  (B.  i).  Further  is  to  be  noted  the  tendency 
to  the  abilation  of  cj,  for  which  Sicii.  jatzu,  ghiacdo,  may  serve 
as  an  example  C^rcA.  ii.  14a), — a  tendency  more  particularly 
betrayed  in  Upper  Italy,  but  Abruzzan  departs  from  it  (cf,  Abr. 
jacce,  ghiaccio,  vracce,  braccio,  &c.).  There  is  a  common  inclination 
also  to  elide  the  initial  unaccented  palatal  vowel,  and  to  pre&x  a, 
i:speciallybeforer(thiseecondtendencyis  found  likewise  in  ^uthem 
Sardinian,  &c.;  see  Arch.  ii.  138);  e.g.  Sicil.  'nlinniri.  Neap. 
'ndinntre,  intendere;  Sicil.  arHuam&H,  Neap,  arragamare,  ricamare 
(see  Arck.  ii.  150).    Throughout  the  whole  district,  and  the  adjacent 


thus  combinations  in  which  occur  r  or  /,  w  or  j  (Sicil.  kiruci,  Ital. 
croce,  jUdgutu,  Ital.  flauto,  saUmri,  salvare,  vdrita,  Ital.  barba; 
Abr.  ciiiechene,  Ital.  eanghero,  Saieniitre,  Silvestro,  finifmetidndf, 
f ulminante,  jirnw,  Ital.  erba.  &c.;  Avetlinese  garameeka,  gramigna; 
Neap,  dnotro  -  *  dwtro,  ItaL  dilro,  ciaosa  -  *  ciivta,  Ital.  gelso,  ajeld 
aide  by  side  with  ajld,  Ital.  etk,  6de}0'=Sdjo.  Ital.  odio,  &c.;  Abr. 
'nniveif,  indiva,  ntbidf,  nebbia,  &c.);  caltdjeve-^caiidjve,  cattivo, 
goiiele,  =  •  gtmie,  gola,  fie  fie,,  are  examples  from  Molfetta,  where  is 
also  normal  the  resolution  of  ii  by  Sek  (irUSekere.  maschera,  iekdule, 
scatola,  fie.) ;  cf.  seddegno,  edegno.  in  some  dialects  of  the  province 
of  Avellino.  In  compete  contrast  to  the  tendency  to  get  rid  of 
double  consonants  which  has  been  particularly  noted  in  Venetian 
(C,  1),  weherecome  to  thegreat  division  of  Italy  where  the  tendency 
grows  strong  to  gemination  (or  the  doubling  ol  consonants),  especi- 
ally in  proparoxytones;  and  the  Neapolitan  in  this  respect  goes 
farther  than  the  &cilian  U.g.  Sicil.  siggirv,  suocero,  cinniH.  cenere, 
doppu,  dopo ;  'tutmmuia,  inaieme,  in-dmul ;  Neap,  ddiecato, 
diUcato;  limmeto,  umido;  dibboU).—A3to  the  phonetic  phenomena 
c«nnected  with  the  syntax  (see  B.  2),  it  is  sufficient  to  cite  such 
Sicilian  examples  as  niSuna  ronna,  nesuna  donna,  alongside  of  c'  t 
iimni,  c'  ^  donne;  Hnai  jonta,  cinque  giorni,  alongside  of  chitl 
ghioma,  piil  giorni;  and  the  Neapolitan  la  vocca,  la  bocca,  alongside 
of  a  bocca,  ad  buccam,  &e. 

We  now  proceed  to  the  special  consideration,  first,  of  the  Sicilian 
and,  secondly,  of  the  dialects  of  the  mainland. 

(o)  SiciUan. — The  Sicilian  vocalism  is  con^icuously  etymological. 
Though  differing  in  colour  from  the  Tuscan,  it  is  not  less  noble, 
and  iMtween  the  two  there  are  remarkable  points  of  contact.  The 
dominant  variety,  represented  in  the  literary  dialect,  ignores  the 
diphthongs  of  i  and  of  it.  as  it  has  been  seen  that  they  are  ignored 
in  Sardinia  (B.  a),  and  here  also  the  t  and  the  «  appear  intact;  but 
the  i  and  the  6  are  fittingly  represented  by  *  and  w;  and  with  equal 
symmetry  unaccent«le  and  0  are  reproduced  by  t  and  «,  Examples; 
Uni,  tiene;  ndmt,  nuovo;  pilu,  peb;  mAwiito,  Ital.  vendetta; 
jugu,  giogo;  aguilu,  Ital.  agpato;  cridiri,  credere;  tAimiri,  Ital. 
vendere;  sira,  sera;  vina,  vena;  suli,  ItaL  sole;  lira,  ora;  furma, 
Ital.  fprnia.  In  the  evolution  of  the  consonants  it  is  enough  to  add 
here  the  change  of  Ij  into  ghj  (e.g.  figghiit,  Ital.  ^lio)  and  of  U  into 
(W  («.J.  ga44it,  Ital.  gallo).  As  to  morphology,  we  will  confine  our- 
selves to  pointing  out  the  masculine  plurals  of  neuter  form  (.Ii 
pastura,  U  marinara).  For  the  Sicilian  dialect  we  have  a  few  frag- 
ments going  back  to  the  13th  century,  but  the  documents  -" 
scanty  until  we  come  to  the  14th  century. 

(b)  Dialects  of  On  Ntapditan  Mainland. — ^The  Calabrian  (by  which 
is  to  be  understood  more  particularly  the  vernacular  group  of  the 
two  Further  Calabrias)  may  be  fairly  conadered  as  a  cont'""-''"" 
of  the  Sicilian  type,  as  is  seen  from  the  following  exampit 


cuore;  pttra;  fimmina,  femina;  twee,  voce;  unvre,  onor«;  fifglnu, 
figlio;  spadde,  spalle;  Irina.  treccia.  Both  Sicilian  and  Calabrian 
is  the  reducing  of  rl  to  rr  (Sicil.  parrari,  Cal.  parrare,  parlare,  &c.). 
The  final  vowel  -e  is  reduced  to  -i,  but  is  preserved  in  the  more 
southern  part,  as  is  seen  from  the  above  examples.  Even  the  k  for 
I  — /j,  asm  Jkuri  (Sicil.  iuri.fiorc),  which  ischaracteristicin  Calabrian, 
has  Its  forerunners  in  the  island  (see  Arch.  ii.  456).  And,  in  the 
ne  way,  though  the  dominant  varieties  of  Calabria  seem  to  cling 
the  mb  (it  sometimes  happens  that  mm  takes  the  form  of  mb: 
iminscare  =  Sicil,  'mmiscari  immischiare',  &c.)  and  nd,  as  opposed 
to  the  mm,  nn,  of  the  whole  of  Southern  Italy  and  Sicily,  we  must 
remember,  firstly,  that  certain  other  varieties  have,  e.g.  frat(n«, 
Ital.  ^rande,  and  chiummu,  Ital.  |nombo;  and  secondly,  that  even 
■"  Sicily  (at  Milazio,  Barcelona,  and  as  far  as  Mesmna)  districts  are 
be  found  in  which  nd  is  used.  Along  the  coast  of  the  extreme 
south  of  Italy,  when  once  we  have  passed  the  interruptions  caused 
by  the  BauUsco  type  (so  called  from  the  Baailicata),  the  Sicilian 
vocalism  again  presents  itself  in  the  Otranttne,  especially  in  the 
seaboard  of  Capo  di  Leuca..  In  the  Lecce  variety  of  the  Otrantine 
the  vocalism  wnich  has  just  been  described  as  Sicilian  also  keeps 
its  ground  in  the  main  (cf.  Morosi,  Arch,  iv.):  lira,  sera;  leilu, 
oliveto;  pilw,  ura,  ora;  duiure.  Nay  more,  the  Sicilian  pheno- 
3n  of  Ij  into  ghj  (figgkiu,  ^lio,  &c.)  is  well  marked  in  Terra 
ranto  and  also  in  Terra  di  Bari,  and  even  extends  through  the 
Capitanata  and  the  Basilicata  (cf.  D'  Oyidio,  XrcA.  iv.  159-160). 
As  stroi^ly  marked  in  the  Terra  d'Ottanto  is  the  insular  phenomenon 
of  U  into  d4  (iir),  which  is  also  very  widely  distributed  through  the 
Neapolitan  territories  on  the  eastern  side  of  the  Apennines,  sending 
outslioots  even  to  the  Abmzzo.  But  in  Terra  d'Otranto  we  are 
already  in  the  midst  of  the  diphthongs  of  i  and  of  i,  both  non- 
positional  and  positional,  the  development  or  permanence  of  which 
IS  determined  oy  the  quality  of  the  unaccented  final  vowel, — as 
generally  happens  in  the  dialects  of  the  south.  The  diphthongs  of 
e  and  S,  determined  by  final  -4  and  -v,  are  also  characteristic  of 
central  and  northern  Calabria  (viecchiu  -i,  vecchio  -a,  vecckia  -e, 
vecchia  -e;  buonu  -i,  bona  ■€.  &c.  fie).  Thus  there  comes  to  be  a 
treatment  of  the  vowels,  peculiar  to  the  two  peninsulas  of  Calabria 
and  Salent.  The  diphthongal  product  of  the  o  is  here  vt.  The 
following  are  examples  from  the  Lecce  variety  of  the  dialect ;  core, 
pi.  cuer%\  tnetu,  mieti,  mete,  mieto,  mieti,  miete  (Lat.  m^ereh 
seniu,  sienti,  sente;  olu,  u&i,  ola,  volo,  voli,  vola;  mordu,  mtterdi, 
mcrde.  The  ue  recalls  the  fundamental  reduction  which  belongs  to 
the  Gallic  (not  to  speak  of  the  Spanish)  regions,  and  stretches 
through  the  north  of  the  Terradi  Bari,  where  there  areotherdiph- 
thongs  curiously  suggestive  of  the  Gallic:  «.^.  at  Bitonto  alongside 
of  luechi,  luogo,  sufnnf,  sonno,  we  have  the  o\  and  the  at  from  »  or  f 
of  the  previous  phase  (v{ioini,  vicino),  and  the  au  from  o  of  the 
previous  phase  (anaurf,  onore).  besides  a  diphthongal  disturbance 
of  the  d.  Here  also  occurs  the  change  of  a  into  an  e  moreor  less 
pure  (thus,  at  Cistemino,  scunsvliie,  sconsolata;  at  Canosa  di 
Pu^lia,  amiHe,  arrivata;  n-ghipe,  "  in  capa,"  that  is,  in  capo);  to 
which  may  be  added  the  continual  weakening  or  elision  of  the 
unaccented  vowels  not  only  at  the  end  but  in  the  body  of  the  word 
(thus,  at  Bitonto,  vpidell,  sfrana).  A  similar  type  meets  us  as  we 
cross  into  Capitanata  (Cengnola:  paiu  and  |rfi-,  creta  (but  also 
ptitf,  piede,  fie.),  coutf,  coda  (but  also  fouri,  fuori,  &c.) ;  vfft'nf, 
vino,  and  ^milarly  p^iif,  pelo  (Neap.  p\lo),  &c.;  fufkj,  fuoco; 
cdrtUUt,  cariti,  parli,  panare,  &c.) ;  such  forms  being  apparently 
the  outposts  of  the  Abruzzan,  which,  however,  is  only  reached 
through  the  Molise— a  district  not  very  populous  even  now,  and 
still  more  thinly  peopled  in  bygone  days — whose  prevailing  forms 
of  speech  in  some  measure  interrupt  the  historical  continuity  of  the 
dialects  of  the  Adriatic  versant,  presenting,  as  it  were,  an  imiption 
from  the  other  side  of  the  Apennines.  In  the  head  valley  of  the 
Molise,  at  Agnone,  the  Intimate  precursors  of  the  Abruuan 
vernaculare  reappear  (fedfa,  lava,  slufedte  and  •uole,  stufo,  annojato, 
fed,  fare;  chieaa,  piazza,  chiegne,  pianeere,  cume,  cane;  pttale, 
palo,  pruole,  prato,  cuone,  cane;  veire  and  vaire.  vera,  moile,  melo, 
and  similarly  voive  and  veive,  vivo;  deuite,  dono,  deuw,  daga; 
minaure,  minore;  cuerpe,  corpo,  but  euolie).  The  following  are  pure 
Abruzzan  examples,  (i)  Fram  Bucchianico  (Abruiio  Citeriore): 
rriflf,  vivo;  rrajf,  re;  aliaure,  allora;  crautte,  corona;  circki, 
cercare;  milf,  male;  grtnrtf,  grande;  quinne-  but  'nsnllale, 
insultata;  strode,  strada  (where  again  it  is  seen  that  the  reduction 
of  the  d  depends  on  the  quality  of  the  final  unaccented  vowel,  and 
that  it  is  not  produced  exclusively  by  i,  which  would  give  rise  to  a 
further  reduction:  sctUarifc,  scellerati;  oin^re,  impSrif.  (2)  From 
Pratola  Peligna  (Abruzzo  Ulteriore  II.);  majf,  mia;  naure,  onore; 
'njuri4U,  inganata ;  d^pcriU,  disperata(  alongside  of  vennecd,  vendi- 
care).     ItJmW  ■'    '  ■'     ---'-- --^■^-- ■ ----'-'- 

established  aero 


1  the  mainland  of  ni  becoming  nt, 

It  Coaenza  are  found,  e.g.  chidncere, 

Ital.  piangere,  manciare,  but  also  in  Sannio  and  A^uUa:  chiance, 
monce,  ItaJ.  mungere.  in  the  province  of  Avellino,  piinci,  Ital.  (tu) 
pungi,  at  Brindisi.  In  Sicily,  on  the  other  hand,  can  be  traced 
examples  of  ni  nk  nl  mp  becoming  ni  ng  nd  mb.] 


'  It  should,  however,  be  noticed  that  there  seem  to  be  examples 
of  the  i  from  d  in  the  southern  dialects  on  the  Tyrrhenian  side: 
texts  of  Serrara  d'Ischia  give:  mancete,  mangiata,  marettte,  man- 
tata,  manneto,  mandata;  also  tenno  =  Neap,  tanno,  allora.  As  to 
the  diphthongs,  we  should  not  omit  to  mention  that  some  of  them 
are  obviously  of  comparatively  recent  formation.  Thus,  example* 
from  Cerignola,  such  as  Ifegitf,  oliveto,  come  from  'oUvilu  (rf .  Lc^t 
Ititu,  fie),  that  is  to  say.  they  are  posterior  to  the  phenomena^ 


o  the  phenomenon  o 
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"  lulianity  "  has  taken  place;  a  third  of  more  dubious  origin  has 
been  indicated  for  Venice,  C.  i);  see  Arck.  ii.  445.  A  negative 
characteristic  for  Abruzian  is  the  absence  of  the  change  in  the 
third  syllable  of  the  combinations  pi.  bl,  fi  (into  kj,  j;  i]  and  the 
is  evident.     Here  the  pj,  bj  and  fj  themselves  appear  to 


To  the  south  of  the  Abruzzi  begins  and  in  the  Abnjzzi  grows  pro- 
minent that  contrast  in  regard  to  the  formulae  ait  aid  (resolved  in 
the  Neapolitan  and  Sicilian  into  aul,  &c.,  just  as  in  the  Piedmontese, 
&c.),  by  which  the  types  aidare,  aJtare,  and  caUf,  caldo,  are  reached.' 
For  the  rest,  when  tne  condition  and  connexions  of  the  vowel  system 
still  retained  by  so  large  a  proportion  of  the  dialects  of  the  eastern 
vo'sant  of  the  Neapolitan  Apennines,  and  the  difference  which 
exists  in  regard  to  the  preservation  of  the  unaccented  vowels  between 
the  Ligurian  and  the  Gallo-ItaUc  forms  of  speech  on  the  other 
v(>™nnt  of  the  northern  Apennines,  are  considered,  one  cannot  fail 
e  how  much  justice  there  is  in  the  longitudinal  or  Apenninian 


may  be  said  to  lie  within  the  Apennines,  not  only  is  the  elision  of 
final  unaccented  vowels  a  prevailing  characteristic;  there  are  also 
frcauent  elisions  of  the  unaccented  vowels  within  the  word.  Thus 
at  Matera:  sinUnn  la  femn  cbessa  cds,  sentendo  la  femina  questa 
cosa ;  disprdl,  disperata ;  at  Saponara  di  Grumento;  itomnn' 
sctirati,  uomini  scellerati;  mntlla,  vendetta. — But  even  if  we  return 
□  the  Mediterranean  versant  and.  leaving  the  Sicilian  type  of  the 
r  steps  till  we  pass  into  the  Neapolitan  pure 
'     "iiples  the  unaccented  6nal  vowels 


behave  badly,  the  labial  turning  to  f  (bielif,  bello)  and 
(belUt)  being  greatly  weakened.  And  here  occurs  a  Palaeo-Italic 
instance  which  is  worth  mention:  white  Latin  was  accustomed  to 
drop  the  u  of  its  nominative  only  in  presence  of  r  {gener  from  ^eni 
u-s,  sir  from  •vir-u-s;  cf.  the  Tuscan  or  Italian  apocopated  ion.. _ 
viner  ■=  vineie.venner  =  vennero,&c.),OscaDand  Umbrian  go  much 
farther:  Oscan,  hurz  ■>■  *hort-u-s,  Lat.  hortus;  Umbr.  pihat,  piatus; 
emps,  emptus,  &c.  In  Umbrian  inscriptions  we  find  u  alternating 
with  the  a  of  the  nom.  sing.  fem.  and  piur.  neut.  In  complete 
contrast  with  the  Sicilian  vocalism  b  the  Neapolitan  e  for  unaccented 
and  particularly  final  1  of  the  Latin  and  Neo-Latin  or  Italian  phases 
{e.g.  viene,  vieni;  cf.  infra),  to  say  nothing  further  of  the  regular 
diphthongization,  within  certain  limits,  of  accented  e  or  0  in  position 

iopierlf,  aperto,  fem.  aptrta;  niuorlf,  morto,  fem.  moria,  &c.). — 
n  the  (| nasi- morphological  doroiun  it  is  to  be  noted  bow  the  Sicuio- 
Calabrian  u  for  the  ancient  6  and  tl,  and  the  Siculo-Calabrian  1  for 
the  ancient  t,  t,  are  also  still  found  in  the  Neapolitan,  and,  in  parti- 
cular, that  they  alternate  with  oand  e  in  a  nianner  that  is  determined 


■:  coseturi,  the  -4  passing 
characteristic  already  mentioned);  russe,   Ital.  rosso,  -i;  rossa  -e, 
Ital.  rossa  -e;  noSe,  noct,    pi.  nact;  creof,  to  credo;  cride  (•oidij, 
tu  credi;  crede,  egli  crede;  nigrf,  but  ntgra. 

Passing  now  to  a  cursor>'  mention  of  purely  morphological  pheno- 
mena, we  bwn  with  that  form  which  is  referred  to  the  Latm  plu- 
perfect (see  A.  I,  B.  3),  but  which  here  too  performs  the  functions  of 
the  conditional.  Examples  from  the  living  dialects  of  (1)  Calabria 
Citeriore  ate  Jaceru,  farei  (Castrovillari) ;  tu  le  la  couerre,  tu  te 
I'acoUeresti  (Cosenza);  VaiieUira,  I'accetterebbe  (Grimaldi);  and 
from  those  w  (2)  the  Abruzzi,  v^ir\  vorrei  (Castelli) ;  dire,  darci 
(Atessa) ;  candSre,  canterei.  For  the  dialects  of  the  Abruzzi,  we 
can  check  our  observations  by  examples  from  the  oldest  chttmicle 
of  Aquila,  as  mm  habira  lassalo,  non  avrebbe  lasciato  (str.  180) 
(cf.  Ttrj^ara,  Ital.  negberei,  in  old  MS.  of  the  Marches).  There  are 
some  mterestin^  remains  (more  or  less  corrupted  both  in  form  and 
usage)  of  ancient  consonantal  terminations  which  have  not  yet 
been  sufficiently  studied:  i'  incaricoJiili,  s'  incaricava,  -abat  (Basili- 
cata,  Senise);  a>biti,  ebbe  (ib.);  atiiadi,  aveva  (Calabria,  Grimaldi); 
arriiiaudi,  arriv6  (tb.).  liie  last  example  also  ^ives  the  -an  of 
the  3rd  pers.  sing.  perf.  of  the  first  conjugation,  which  still  occurs  in 
Sicily  and  between  the  horns  of  the  Neapolitan  mainland.  In  the 
Abruzzi  (and  in  the  Ascolan  district)  the  3rd  person  (rf  the  plural 
is  in  process  of  disappearing  (the  -no  having  fallen  away  and  the 
preceding  vowel  being  obscured),  and  its  function  is  assumed  by 
the  3rd  person  singular;  cf.  C.   1.*    The  explanation  of  the  Nea- 


vowel  chaise  by  which  the  formula  f-u  became  f-w.  And,  still  in 
the  same  dialect,  in  an  example  like  grijif,  creta,  the  ej  seems  perhaps 
to  be  rec«nt,  for  the  reason  that  another  i,  derived  from  an  original 
i  (Lat.  *),  is  treated  in  the  same  way  (jiijie,  piede,  &c.).  As  to 
examples  from  Ag^one  like  puote,  paio,  there  still  exists  a  plural 
pjik  which  points  to  the  phase  *paio. 

*  We  should  here  mention  that  cailu  is  also  found  in  the  Voca- 
bolario  Siciliano,  and  further  occurs  in  Capitanata. 

'  This  is  derived  in  reality  from  the  Latin  termination  -wnt, 
which  is  reduced  phonetically  to  -w,  a  phenomenon  not  confined  to 
the  Abruzzi;  ci.facci%,  Ital.  fanno.  Lax.  faciictii,  at  Norcia;  erisciu, 
lta\.  crescono,  L^t.  cresainl,  Ac.,  at  RietL  And  examples  are  also 
to  be  found  in  ancient  Tuscan. 


politan  forms  longht,  io  sodo,  esd  eono,  donthf,  io  do,  sUmghf,  10  sto, 
as  also  of  the  enclitic  of  the  2nd  person  plural  which  exists,  e.£.;in 
the  Sicil.  avisswm.  Neap,  atislevf,  aveate,  has  been  correctly  given 
more  than  once.  It  may  be  remarked  in  conclusbn  that  this  Neo- 
Latin  region  keeps  company  with  the  Rumanian  in  maintaining  in 
large  use  the  -ora  derived  from  the  ancient  neuter  plurals  o(  the 
type  Umfora;  Sicit.  j6cura,  giuochi;  Calabr.  nidura,  Abruiz. 
nidfre,  nidi,  Neap,  driola  (  '^  -ra),  orti,  Capitanata  ifcurf,  aghi,  Apulian 
aeiadere  (Tarantine  ac&MiVj),  uccelli,  &c.  It  is  in  this  region,  and 
more  particularly  in  Capua,  that  we  can  trace  the  first  appearance 
of  what  can  definitely  be  called  Italian,  as  shown  in  a  Latin  legal 
document  of  the  year  960  {sao  co  keUt  tene  per  keilejini  qui  ki  cantene 
trenta  armile  posseOe  parte  Sancti  Bentdich,  Ital.  "  soche  quelle  terre 
per  quel  confini  che  qui  contiene  trent  'anni  le  possedette  la  parte 
di  S.  Benedetto"),  and  belongs  more  precisely  to  Capua.  TTie 
so-called  Carta  Rossanese  (Calabria),  written  in  a  mixture  of  Latin 
and  vulgar  tongue,  belongs  to  the  first  decades  of  the  izth  century; 
while  a  document  of  Fondi  (Campania)  in  the  vulgar  tongue  goes 
back  to  the  last  decades  of  the  same  century.  Neapolitan  docu- 
ments do  not  become  abundant  till  the  14th  century.  The  same 
is  true  of  the  Abruzzi  and  of  Apulia;  in  the  case  of  the  latter  the 
date  should  perhaps  be  put  even  later. 

4.  Dialects  of  Umbria,  the  Marches  and  the  Fraoince  of  Rome. — 
The  phenomena  characteristic  of  the  Gallo-Italian  dialects  can  be 
traced  in  the  northern  Marches  in  the  dialects  not  only  of  the  pro- 
vinces of  Pesaro  and  Urbino  (Arch.  thtt.  ii.  444),  where  we  note 
also  the  constant  dropping  M  the  final  vowels,  strong  elisions  of 
accented  and  unaccentM  vowels,  the  suffix  -ariu  becoming  ■*■,  &c., 
but  also  as  far  as  Ancona  and  beyond.  As  in  Ancona,  the  double 
consonants  are  reduced  to  single  ones;  there  are  strong  elisions 
{breta,  Ital.  berretta;  blin,  Ital.  bellino;  ;T£urfe,  Ital.  "figdrati"; 
vermne,  Ital.  verme,  "  vermine,"  Sc);  the  -i-  becomes  (;  the  s,  I. 
At  Jesi  -^  and  -ifc-  become  d  and  f ,  and  the  g  is  also  found  at  Fabriano, 
though  here  it  is  modified  in  the  Southern  fashion  Upia  =  spiga, 
Ital.  spica).  Examples  are  also  found  of  the  dropping  of  -d-  primary 
between  vowels:  Pesaran  rdica,  Ital.  radica;  Faor,  peo,  Ital.  piede, 
which  are  noteworthy  in  that  they  indicate  an  isolated  Gallo- 
Italian  phenomenon,  which  is  further  traceable  in  Umbria  (peatckia  " 
ped-,  Ital.  orma;  raiai  and  rake,  Ital.  radice;  Irtibio,  Ital.  torbido; 
frdcio,  Ital.  fracido;  at  Rieti  also  the  dropping  of  the  -d-  is  normal: 
veo,  Ital.  vcdoj^H,  Ital.  fidato,  &c. ;  and  here  too  is  found  the 
dropping  of  initial  d  for  syntactical  reasons:  hilt,  Ital.  dente,  from 
Itt  [ffjintf).  According  to  some  scholars  of  the  Marches,  the  i  for  a 
also  extends  as  far  as  Ancona;  and  it  is  certainly  continued  from 
the  north,  though  it  is  precisely  in  the  territory  of  the  Marches  that 
Gallo-Italian  and  Abruzzan  come  into  contact.  The  southern 
part  of  the  Marches  (the  basin  of  the  Tronto),  after  all,  is  Abruzzan 
in  character.  But  the  Abruzzan  or  Southern  phenomena  in  general 
are  widely  diffused  throughout  the  whole  of  the  region  comprising 
the  Marches,  Umbria,  Latium.  and  Aquila  (for  the  territory  0I 
Aquila,  belonging  as  it  does  both  ^ec^raphically  and  politically 
to  the  Abruzzi,  is  also  attached  linguistically  to  this  group),  which 
with  regard  to  certain  phenomena  includes  also  that  part  of  Tuscany 
lying  to  the  south  of  the  southern  Ombrone,  Further,  the  Tuscan 
dialect  strictly  so  called  sends  into  the  Marches  a  few  of  its  char- 
acteristics, and  thus  at  Arcevia  we  have  the  pronunciation  of  -t- 
between  vowels  as  f  {firmesce,  Ital.  forbici),'  and  Ancona  has  no 
changes  of  tonic  vowels  determined  by  the  final  vowel.  Again, 
Umbria  and  the  Sabine  territory,  and  some  parts  of  the  Roman 
territory,  are  connected  with  Tuscany  by  the  phenomenon  of  -ajo  for 
-ariu  imoUnajo,  Ital.  mugnaio,  &c.).  But,  to  come  to  the  Abruzzan- 
Southern  phenomena,  we  should  note  that  the  Abruzzan  II  for  Id 
extends  into  the  central  region  (Norcia:  caliu,  caldo;  Rome: 
ariscalia,  riscalda ;  the  phenomenon,  however,  occurs  also  in  Corsica) ; 
and  the  aa^milation  of  tut  Into  nn,  and  of  mb  into  mm  stretches 
through  Umbria,  the  Marches  and  Rome,  and  even  crosses  from 
the  Roman  province  into  southern  Tuscany  (Rieti :  qaanno,  quando ; 
Spoleto;  comantuaa,  comandava;  Assim;  piagnennc,  piangendo; 
Sanseverino  Mairhea:  piagneuiu,  'mmect,  invece  (imbece) ;  Fabri- 
ano :  vennecass;  vendicarai;  Osimo :  monno,  mondo ;  Rome : 
fronda;  piommo,  piombo;  Pitigliano  (Tuscany):  qitarmo, 
').  Itiscurioustonotcdde  by  side  with  this  phenomenon, 
le  districts,  that  of  nd  for  nit,  which  we  still  find  and  which 

common  in  the  past  (affando,  affanno,  Sc,  see  Zeitschrifl 

fUrroman.  Phiiol.  xidi.  Sio).  Even  the  t^hthongs  of  the*  and  the 
0  in  position  are  largeTy  represented.  Exampl^  are — at  Norcia, 
tiempt,  uaceki,  sluorlu;  Assisi  and  Fabriano:  titmpo;  Orvieto; 
tiempo,  Uerra,  le  tHorte,  Ii  tortt,  and  even  duotuta.  The  change  of 
preconsonantal  /  into  r,  so  frequent  throughout  this  region,  and 
particularly  characteristic  of  Rome,  is  a  phenomenon  common  to 
the  Aquilan  dialect.  Similar  facts  might  be  adduced  in  abundance. 
And  it  is  to  be  noted  that  the  features  common  to  Umbrcr-Roman 
and  the  Neapolitan  dialects  must  have  been  more  numerous  in  the 
past,  as  this  was  the  region  where  the  Tuscan  current  met  the 
southern,  and  by  reason  ol  its  superior  culture  gradually  gained  the 


f/iagnenru, 


*  [This  resolution  of  -£-  by  i,  or  by  a  sound  very  near  to  i,  is,  how- 
-."er,  a  Roman  phenomenon,  found  in  some  parts  of  Apulia  (Mol- 
fettese  tausce,  luce,  &c.),  and  also  heard  in  parts  of  Sicily], 
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btUn;  but  btUa,  bella.  Sec).    Tbe  phondoeical 


between 


already  been  indicated  (B.  2).  In  what  relates  to  morpholofsy,  the 
•omo  iA  the  3rd  pers.  piur.  of  the  perfect  of  the  first  conjugation  has 
been  poiDtea  out  as  an  essential  peculiarity  of  the  Umbro-Roman 
territory;  but  even  t>u«  it  shares  with  the  Aquila  vernaculars, 
which,  moreover,  extend  it  to  the  other  conjugations  (AmSrno, 
lim6rono,  &c.),  exactly  like  the  '6  of  the  3rd  person  singular.  Further, 
this  termination  is  found  also  in  the  Tuscan  dialects. 

Throughout  almost  the  whole  district  should  be  noted  the  distinction 
between  the  masculine  and  neuter  substantive,  expreraed  by  means  of 
the  article,  the  distinction  being  that  the  neuter  substantive  has  an 
abstract  and  indeterminate  Mgnification;  e.g.  at  S.  Gincsio,  in  the 
Marches,  lu  pesce,  but  lo  pesce,  of  Gsh  in  general,  as  food,  &c. ;  at  Sora 
te  teitrf,  the  sheet  of  glass,  but  If  teilrf,  glass,  the  material,  original 
substance.*  Aa  to  the  Inflection  of  verba,  there  is  in  the  andcot  texts 
of  the  region  a  notable  prevalence  of  perfect  form  in  the  formation 
of  the  imperfect  conjunctive;  toiixsse,  ital.  togliesse;  soslerusie,  Ital. 
sostencsse;  cantibbesiero,  Ital.  conoscessero,  &c.  In  the  northern 
Marches,  we  should  note  the  preposition  la,  Ital.  con  (sa  /to,  Ital.  con 
ki),  gCHHC  back  to  a  type  similar  to  that  of  the  ItaL    "  con-esso." 

in  a  targe  part  of  Umbiia  an  nt  or  t  is  prefixed  to  the  sign 
of  the  dative:   ^o/»,  a  lui;  m-ai  re,  al  re;*  which  must  be  the 


Perugine  texts  this  group  <»  dialects  may  be  traced  back  with 
confidence  to  the  13th  centuiy;  and  to  this  region  should  also 
belong  a  "  Confession,"  half  Latin  half  vemaciJar,  dating  from 
_L_...  _!._  .-^L  — ^ —  --""'^  and  annotated  by  Flechia  ''  ' 
:e  "  of  Monaldeachi  has  been 

s  go  back  to  the  be^nninK  of 
the  1 3tb  century  and  perhaps  still  further  back.  For  Roman  (see 
Monaci,  Reodic.  dell'Accad.  dei  Lintei,  xvi.  lot  sqq.)  there  is  a  short 
inscription  of  the  11th  century.  To  the  i3tn  century  belongs  the 
Liber  kiiloTiarum  Romanorum  (Monad,  Arckiirio  della  SBciela  rom. 
di  sloria  pairia,  xii. ;  and  also,  Rtndic.  dei  Lincsi,  i.  94  sqq.),  and 
to  the  first  half  of  the  same  century  the  Fomuie  solgari  ot  Raineri 
da  Perugia  (Monad,  ib.,  xiv.  268  sqq.).  There  are  more  abundant 
texts  for  all  parts  of  this  district  in  the  14th  century,  to  which  also 
belongs  the  Croniat  Aquiiana  of  Buccio  dl  Ranallo,  republished  by 
De  Barthdomaels  (Rome,  1907). 

D.  Tuscan,  and  the  Literary  Language  oj  Ike  Italians. 
We  have  now  only  to  deal  with  the  Tuscan  territory.  It  b 
bounded  on  the  W.  by  the  sea.  To  the  north  it  terminates  with 
the  ApeDnines;  for  Romagna  Toscana,  the  strip  of  country  on 
the  Adriatic  versant  which  belongs  to  it  administratively,  is 
assigned  to  Emilia  as  regards  dialect.  In  the  north-west  also 
the  Emilian  presses  on  the  Tuscan,  extending  as  it  does  down  the 
Mediterranean  slope  of  the  Apennines  in  Lunigiana  and  Garfag- 
nana.  Intrusions  which  may  be  called  Emilian  have  also  been 
noted  to  the  west  of  the  Apennines  in  the  district  where  the 
Amo  and  the  Tiber  take  their  rise  (Aretine  dialects) ;  and  it  has 
been  seen  how  thence  to  the  sea  the  Umbrian  and  Roman 
dialects  surround  the  Tuscan.  Such  are  the  narrow  limits  of  the 
"  promised  land  "  of  the  langui^e  which  has  succeeded  and  was 
worthy  to  succeed  Latin  in  the  history  of  Italian  culture  and 


'  There  is  therefore  nothing  surprising  in  the  fact  that,  for 
example,  the  chronicle  of  Monaldeachi  of  Orvieto  (14th  century) 
should  indicate  a  form  of  speech  of  which  Muratori  remarl^; 
"  Romania  tunc  familiarie,  nimirum  quae  in  nonnullis  accedabat  ad 
Neapolitanam  eeu  vocibus  seu  pronuotiatione."  The  ait  into  ail, 
&c.  {aitro,  moito),  which  occur  in  the  well-known  Viia  di  Cola  di 
Rieitto,  examples  of  which  can  also  be  found  in  some  corners  of  the 
Marches,  and  of  which  there  are  also  a  few  traces  in  Latium.  also 
shows  Abruszan  affinity.  The  phenomenon  occurs  also,  however, 
in  Emilian  and  Tuscan. 

*  A  distinction  between  the  masculine  and  the  neuter  article  can 
also  be  noticed  at  Naples  and  elsewhere  in  the  southern  region, 
where  it  sometimes  occurs  that  the  initial  consonant  of  the  sub- 
stantive is  differently  determined  according  as  the  substantive  itself 
is  conceived  as  masculine  or  neuter;  thus  at  Naples,  neut.  lo  bero, 
masc.  lovero,  "  il  vero,"  &c.;at  Cerigriola  (Capitanata),  «  mmcggkie, 
"  il  meglio,"  side  by  side  with  u  mfue  "  il  mese."  The  difference  is 
evidently  to  be  explained  by  the  fact  that  the  neuter  artide  originally 
ended  in  a  consonant  (-d  or  -c? ;  see  Merlo,  Zeilschrifl  fUr  roman. 
Philol.  XXX.  4451),  which  was  then  assimilated  to  the  initial  letter 
of  the  substantive,  while  the  masculine  artide  ended  in  a  vowel. 

'This  second  prefix  is  common  to  the  opposite  valley  ot  the 
Metauro,  and  appears  farther  south  in  the  form  of  mA—Ca merino: 
ffitf  iM  pettv,  nd  petto,  m«  lu  Seppurgru,  al  Sepolcro. 


civilization, — the  land  which  comprises  Florence,  Siena,  Lucca 
and  Pisa.  The  Tuscan  type  may  be  best  described  by  the 
negative  method.  There  do  not  exist  in  it,  on  the  one  hand,  any 
of  those  phenomena  by  which  the  other  dialectal  types  of  Italy 
mainly  differ  from  the  Latin  base  (such  as  w>°4;  frequent 
elision  of  unaccented  vowels;  ba=gua;  i— /;  nn=nd,  &c.), 
nor,  on  the  other  hand,  is  there  any  series  of  alterations  of  the 
Latin  base  peculiar  to  the  Tuscan.  This  twofold  negative 
descripUon  may  further  serve  for  the  Tuscan  or  literary  Italian 
as  contrasted  with  all  the  other  Neo-Latin  languages;  indeed, 
even  where  the  Tuscan  has  a  tendency  to  alterations  common  to 
other  types  of  the  family,  it  shows  itself  more  sober  and  self- 
denying — as  may  be  seen  in  the  reduction  of  the  I  between 
vowels  into  doroic  (k)  between  vowels  into  g,  which  in  Italian 
affects  only  a  small  part  of  the  lexical  series,  while  in  Provengal 
or  Spanish  it  may  be  said  to  pervade  the  whole  {e.g.  Prov.  and 
Span,  mudar,  Ital.  mulare;  Prov.  segur,  Span,  seguro,  Ital. 
iicuTo).  It  may  consequently  be  affirmed  without  any  partiality 
that,  in  respect  to  historical  nobility,  the  Italian  not  only  holds 
the  first  rank  among  Neo-Latin  languages,  but  almost  constitutes 
an  intermediate  grade  between  the  ancient  or  Latin  and  the 
modem  or  Romance.  What  has  just  been  said  about  the  Tuscan, 
as  compared  with  the  other  dialectal  types  of  Italy,  does  not, 
however,  preclude  the  fact  that  in  the  various  Tuscan  veins, 
and  especially  in  the  plebeian  forms  of  speech,  there  occur 
particular  instances  of  phonetic  decay;  but  these  must  of 
necessity  be  ignored  in  so  brief  a  sketch  as  the  present.  We 
shall  confine  ourselves  to  noting — what  has  a  wide  territorial 
diffusion — the  reduction  of  c  (A)  between  voweb  to  a  mere 
breathing  («.;. /^^,  fuoco,  but  porco),  or  even  its  complete 
elision;  the  same  phenomenon  occurs  also  between  word  and 
word  (e.g.  la  kasa,  but  in  casa),  thus  illustrating  anew  that 
syntactic  class  of  phonetic  alterations,  dther  qualitative  or 
quantitative,  conspicuous  in  this  region,  also,  which  has  been 
already  discussed  for  insular  and  southern  Italy  (B.  a;  C.  2,  3), 
and  could  be  exemplified  for  the  Roman  region  as  well  (C.  4). 
As  regards  one  or  two  individual  phenomena,  it  must  also  be 
confessed  that  the  Tuscan  or  literary  Italian  is  not  so  well 
preserved  as  some  other  Neo-Latin  tongues.  Thus,  French 
always  keeps  in  the  beginning  of  words  the  Latin  formulae  d, 
pi,  Jl  (clef,  plaisir,  fieur,  in  contrast  with  the  Italian  chiave, 
piacere,  fiore);  but  the  Italian  makes  up  for  this  by  the  greater 
vigour  with  which  it  is  wont  to  resolve  the  same  formula  within 
the  words,  and  by  the  greater  symmetry  thus  produced  between 
the  two  series  (in  opposition  to  the  French  clef,  clave,  we  have, 
for  example,  the  French  ail,  oclo;  whereas,  in  the  Italian, 
chiave  and  occkio  correspond  to  each  other).  The  Italian  as 
well  as  the  Rumanian  has  lost  the  ancient  sibilant  at  the  end 
{-s  of  the  plurals,  of  the  nominative  singular,  of  the  and  persons, 
&c.),  wiiich  throughout  the  rest  of  the  Romance  area  has  been 
preserved  more  or  less  tenaciously;  and  consequently  it  stands 
lower  than  old  Provencal  and  old  French,  as  far  as  true  declension 
or,  more  precisely,  the  functional  distinction  between  the  forms 
of  the  cants  rectus  and  the  casus  obliquus  is  concerned.  But 
even  in  this  respect  the  superiority  of  French  and  Provencal 
has  proved  merely  transitory,  and  in  their  modern  condition 
all  the  Neo-Latin  forms  of  speech  are  generally  surpassed  by 
Italian  even  as  regards  the  pure  grammatical  consistency  of  the 
noun.  In  conjugation  Tuscan  has  lost  that  tense  which  for  the 
sakeof  brevity  we  shall  continue  to  call  the  pluperfect  indicative; 
though  it  still  survives  outside  of  Italy  and  in  other  dialectal 
types  of  Italy  itself  (C.  3^;  cf.  B.  3).  It  has  also  lost  the/NJiirtifn 
exactum,  or  perfect  subjunctive,  which  is  fonnd  in  Spanish  and 
Rumanian.  But  no  one  would  on  that  account  maintain  that 
the  Italian  conjugation  is  less  truly  Latin  than  the  Spanish, 
the  Rumanian,  or  that  of  any  other  Neo-Latin  language.  It 
is,  on  the  contrary,  by  far  the  most  distinctively  Latin  as  regards 
the  tradition  both  of  form  and  function,  although  many  effects 
of  theprincipteofanalogyare  to  beobserved,  sometimes  common 
to  Italian  with  the  other  Keo-Latin  languages  and  sometimes 
peculiar  to  itself. 
Those  who  find  it  hard  to  believe  in  the  ethnological  explana- 
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tion  of  linguistic  varieties  ought  to  be  convinced  by  any  example 
30  clear  as  that  whicb  Italy  presents  in  the  difference  between 
tlie  Tuscan  or  purely  Italian  type  on  the  one  side  and  the  G&Ilo- 
Italic  on  the  other.  The  names  in  this  instance  correspond 
exactly  to  the  facts  of  the  case.  For  the  Gallo-Italic  on  either 
side  of  the  Alps  is  evidently  nothing  else  than  a  modification — 
varjnng  in  degree,  but  always  very  great — of  the  vulgar  Latin, 
due  to  the  reaction  of  the  language  or  rather  the  oral  tendencies 
of  the  Celts  who  succumbed  to  the  Roman  civilization.  In 
other  words,  the  case  is  one  of  new  ethnic  individualities  arising 
from  the  fusion  of  two  national  entities,  one  of  which,  numerically 
more  or  less  weak,  is  so  far  victorious  that  its  speech  is  adopted, 
while  the  other  succeeds  in  adapting  that  speech  to  its  own  habits 
of  utterance.  Genuine  Italian,  on  the  other  hand,  b  not  the 
result  of  the  combination  or  conflict  of  the  vulgar  Latin  with  other 
tongues,  but  is  the  pure  development  of  this  alone.  In  other 
words,  the  case  is  that  of  an  ancient  national  fusion  in  which 
vulgar  Latin  itself  originated.  Here  that  is  native  which  in  the 
other  case  was  intrusive.  This  greater  purity  of  constitution 
gives  the  language  a  persbtency  which  approaches  permanent 
stability.  There  is  no  Old  Ital^n  to  oppose  to  Modem  Italian 
in  the  same  sense  as  we  have  an  Old  French  to  oppose  to  a 
Modern  French.  It  is  true  that  in  the  old  French  writers,  and 
even  in  the  writers  who  used  the  dialecta  of  Upper  Italy,  there 
was  a  tendency  to  bring  back  the  popular  forms  to  their  ancient 
dignity;  and  it  is  true  also  that  the  Tuscan  or  literary  Italian 
has  suffered  from  the  changes  of  centiuies;  but  nevertheless  it 
remainsundoubted  that  in  the  former  cases  we  have  to  deal  with 
general  transformations  between  old  and  new,  while  in  the  latter 
it  is  evident  that  the  language  of  Dante  continues  to  be  the 
Italian  of  modem  speech  and  literature.  This  character  of 
invariabiUty  has  thus  been  in  direct  proportion  to  the  purity  of 
its  Latin  origin,  while,  on  the  contrary,  where  popular  Latin  has 
been  adopted  by  peoples  of  foreign  speech,  the  elaboration  which 
it  has  undergone  along  the  lines  of  their  oral  tendencies  becomes 
always  the  greater  the  farther  we  get  away  from  the  point  at 
which  the  Latin  reached  them, — in  proportion,  that  is,  to  the 
time  and  apace  through  which  it  has  been  transmitted  in  these 
foreign  mouths.' 

As  for  the  primitive  seat  of  the  literary  language  of  Italy,  not 
only  must  it  be  regarded  as  confined  within  the  limits  of  that 
narrower  Tuscany  already  described;  strictly  speaking,  it  must 
be  identified  with  the  city  of  Florence  alone.  Leaving  out  of 
account,  therefore,  a  small  number  of  words  borrowed  from  other 
Italian  dialects,  as  a  certain  number  have  naturally  been  borrowed 
from  foreign  tongues,  it  may  be  said  that  all  that  was  not  Tuscan 
was  eliminated  from  the  Uterary  form  of  speech.  If  we  go  back 
to  the  time  of  Dante,  we  find,  throughout  almost  all  the  dialects  of 
the  mainland  with  the  exception  of  Tuscan,  the  change  of  vowels 
between  singular  and  plural  seen  in  paese,  paisi;  gudlo,  quiiii; 
amort,  amuri  (see  B.  1;  C.  3  t>);  but  the  Uterary  language 
knows  nothing  at  all  of  such  a  phenomenon,  because  it  was 
unknown  to  the  Tuscan  region.  But  in  Tuscan  itself  there  were 
differences  between  Florentine  and  non -Florentine;  in  Rorentine, 
e.g.  it  was  and  is  usual  to  say  unto,  girniio,  punto,  while  the  non* 
Florentine  had  it  onto,  gionlo,  ponto,  (Lat.  undu,  &c.);  at 
Florence  they  say  piami,  tnet&o,  while  elsewhere  (at  Lucca,  Pisa) 
they  say  or  used  to  say,  piassa,  meiio.  Now,  it  is  precisely  the 
Florentine  forms  which  alone  have  currency  in  the  literary 
language. 

In  the  ancient  camp)ositions  in  the  vulgar  tongue,  especially  in 
poetry,  non-Tuscan  authors  on  the  one  hand  accommodated 
their  own  dialect  to  the  analogy  of  that  which  they  felt  to  be  the 
purest  representative  of  the  language  of  ancient  Roman  culture, 
while  the  Tuscan  authors  in  their  turn  did  not  refuse  to  adopt 
the  forms  which  had  received  the  rights  of  citizenship  from  the 


m  trie  other  hand, 


literary  celebrities  of  other  parts  of  Italy.  It  was  this  state  of 
matters  which  gave  rise  in  past  times  to  the  numerous  disputes 
about  the  true  fatherland  and  origin  of  the  literary  language  of 
the  Italians.  But  these  have  been  deprived  of  all  right  to  enst  by 
the  scientific  investigation  of  the  history  of  that  language.  If 
the  older  Italian  poetry  assumed  or  maintained  forms  alien  to 
Tuscan  speech,  these  forms  were  afterwards  gradually  eliminated, 
and  the  field  was  left  to  those  which  were  purely  Tuscan  and 
indeed  purely  Florentine.  And  thus  it  remains  absolutely  true 
that,  so  far  as  phonetics,  morphology,  rudimental  syntax,  and  ia 
short  the  whole  character  and  material  of  words  and  sentences 
are  concerned,  there  is  no  literary  language  of  Europe  that  is 
more  thoroughly  characterized  by  homogeneity  and  oneness,  as 
if  it  had  come  forth  in  a  single  cast  from  the  furnace,  than  the 
Italian. 

But  on  the  other  hand  it  remains  equally  true  that,  so  far  as 
concerns  a  living  confidence  and  uniformity  in  the  use  and  style 
of  the  literary  language— that  is,  of  this  Tuscan  or  Florentine 
material  called  to  nourish  the  civilization  and  culture  of  all  the 
Italians — the  case  is  not  a  little  altered,  and  the  Italian  nation 
appears  to  enjoy  less  fortunate  conditions  than  other  nations  of 
Europe.  Modem  Italy  had  no  glowing  centre  for  the  life  of  the 
whole  nation  into  which  and  out  of  which  the  collective  thought 
and  language  could  be  poured  in  ceaseless  current  for  all  and  by 
all.  Florence  has  not  been  Paris.  Territorial  contiguity  and  the 
little  difference  of  the  local  dialect  facilitated  in  the  modem 
Rome  the  elevation  of  the  language  of  conversation  to  a  level 
with  the  literary  language  that  came  from  Tuscany.  A  form  of 
speech  was  thus  produced  which,  though  certainly  destitute  oi 
the  grace  and  the  abundant  flexibility  of  the  Florentine,  gives 
a  good  idea  of  what  the  dialect  of  a  dty  becomes  when  it  makes 
itself  the  language  of  a  nation  that  is  ripening  its  civilization  in 
many  and  dissimilar  centres.  In  such  a  case  the  dialect  loses  its 
slang  and  petty  localisms,  and  at  the  same  time  also  somewhat 
of  its  freshness;  but  it  leams  to  express  with  more  conscious 
sobriety  and  with  more  assured  dignity  the  thought  and  the 
feeling  of  the  various  peoples  which  are  fused  in  one  national 
life.  But  what  took  place  readily  in  Rome  could  not  with  equal 
ease  happen  in  districts  whose  dialects  were  far  removed  from 
the  Tusc^iu  In  Piedmont,  for  example,  or  in  Lombardy,  the 
language  of  conversation  did  not  correspond  with  the  language  of 
books,  and  the  latter  accordingly  became  artificial  and  laboured. 
Poetry  was  least  aSected  by  these  unfortunate  conditions;  for 
poetry  may  work  well  with  a  multiform  language,  where  the  need 
and  the  stimulus  of  the  author's  individuality  assert  themselves 
more  strongly.  But  prose  suffered  immensely,  and  the  Italians 
had  good  cause  to  envy  the  spontaneity  and  confidence  of  foreign 
literatures— of  the  French  more  particularly.  In  this  reasonaUe 
envy  lay  the  justification  and  the  strength  of  the  Manzoni 
school,  which  aimed  at  that  absolute  naturalness  of  the 
literary  language,  that  absolute  identity  between  the  language 
of  conversation  and  that  of  books,  which  th«  bulk  of  the 
Italians  could  reach  and  maintain  only  by  naturalizing  them- 
selves in  the  living  speech  of  modem  Florence.  The  revolt  of 
Manzoni  against  artificiality  and  mannerism  in  language  and 
style  was  worthy  of  his  genius,  and  has  been  largely  fmitful. 
But  the  historicaj  difference  between  the  case  of  France  (with  the 
colloquial  language  of  Paris)  and  that  of  Italy  (with  the  colloquial 
language  of  Florence)  implies  more  than  one  difficulty  of 
principle;  in  the  latter  case  there  is  sought  to  be  produced  by 
deliberate  effort  of  the  liUrali  what  in  the  former  has  been  and 
remains  the  necessary  and  spontaneous  product  of  the  entire 
civilUation,  Manzoni's  theories  too  easily  lent  themselves  to 
deplorable  exaggerations;  men  fell  into  a  new  artificiality,  a 
manner  of  writing  which  might  be  called  vulgar  and  almost  slangy. 
The  remedy  for  this  must  lie  in  the  regulating  power  of  the  labour 
of  the  now  regenerate  Italian  inteUect, — a  labour  ever  growing 
wider  in  its  scope,  more  assiduous  and  more  thoroughly  united. 

The  most  andent  document  in  the  Tuscan  dialect  is  a  very 
short  fragment  of  a  jongleur's  song  (lath  century;  see  Monaci, 
Creslomatta,  9-10).  After  that  there  is  nothing  til!  the  13th 
century.    P.  SanUni  has  published  the  important  and  fairly 
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nameTOUS  fragments  of  a  book  of  notes  of  some  Florentine 
bankers,  of  the  year  i^ii.  About  the  middle  of  the  century,  our 
attention  is  arrested  by  the  Memoriali  of  the  Sienese  Matasala  di 
Spinello.  To  1378  belongs  the  MS,  ia  which  is  preserved  the 
Pistojan  version  of  the  Traitali  moralt  of  Albertaoo,  which  we 
owe  to  Sofredi  del  Grathia.  The  Riccardiaa  Tnslano,  published 
and  annotated  by  E.  Q.  Parodi,  seems  to  belong  to  the  end  of  the 
13th  and  beginning  of  the  14th  centuries.  For  other  (3tb- 
century  writings  see  Monaci,  op.  cii.  31-3*,  40,  and  Parodi, 
Gionude  storico  della  lelleratura  iloliana,  x.  178-179.  For  the 
question  concerning  language,  see  Ascoli,  Arch,  glott.  i.  v.  et 
seq.;  D'  Ovidio,  Le  Correzioni  ai  Promessi  Sposi  e  la  questione 
deUa  lingua,  4th  ed.  Naples,  1895. 

Literature. — K.  L.  Femow  in  the  third  volume  of  his  R6miscke 
Studitn  (Zurich,  1806-1808)  gave  a  good  survey  of  the  dialects  of 
Italy.  The  dawn  of  rigorously  scientific  methods  had  not  then 
appeared;  but  Fernow'a  view  is  wide  and  genial.  Similar  praise 
is  due  to  Biondelli's  work  Sui  diaieUi  gaiio-italici  (Milan,  1S53), 
which,  however,  is  still  ignorant  of  Diez.  August  Fucha,  between 
Fernow  and  Biondelli,  had  made  himself  so  far  acquainted  with  the 
new  methods;  but  his  exploration  {Cher  die  sogenannten  unregel~ 
mdisiien  Zeilvtdrter  in  den  romanischen  Spfochen,  nebst  Andeutungen 
Uber  die  inichti^sten  romaniiclm  Miaidarten,  Berlin,  1840).  though 
certainly  of  utility,  was  not  very  successful.  Nor  can  the  rapid 
survey  of  the  Italian  dialects  given  by  Friedrich  Ditz  be  ranked 
among  the  happiest  portions  oT  his  great  masterpiece.  Among  the 
followers  of  Diex  who  distinguished  themselves  in  this  department 
the  first  outside  of  Italy  were  certainly  Musaafia,  a  cautious  and  clear 
continuator  of  the  master,  and  the  aingularly  acute  llugo  Schuchardt. 
Next  came  the  Archivio  gioitologico  italiano  (Turin,  1 873  and  onwards. 
Up  to  1897  there  were  published  16  vols.),  the  lead  in  which  was  taken 
by  Ascoli  and  G.  Flechia  (d.  iSga),  who,  ttwether  with  the  Dalmatian 
Adolf  Mussafia  (d.  1906),  may  be  lookeaupon  as  the  founders  <rf 
thestudy  of  Italian  dialects,  and  who  have  applied  to  their  writings 
a  rigidly  methodical  procedure  and  a  histoncal  and  comparative 
standard,  which  have  borne  the  best  fruit.  For  historical  studies 
dealing  specially  with  the  literary  language,  Nannucd,  with  his 
good  judgment  and  breadth  of  view,  ted  the  way;  we  need  only 
mention  here  his  Anaiisi  critica  da  verbi  ilaliani  (Florence,  1844). 
But  the  new  melLod  was  to  show  how  much  more  it  was  to  and 
did  effect.  When  this  movcmtnt  on  the  part  of  the  achobra  men- 
tioned above  became  known,  other  enthusiasts  soon  joined  them, 
and  the  Arch,  gloltotogico  developed  into  a  Bchool,  which  becan  to 
produce  many  prominent  works  on  language  [among  the  first  in 
order  of  date  and  merit  may  be  mentioned  Gh  Allotropi  italiani," 
by  U.  A.  Canello  (1887),  Arch,  glott.  iii.  285-419;  and  Le  Origini 
dslia  lingua  poetica  ikdiana,  by  N.  Cain  (d.  1882),  (Florence,  1880)], 
and  studies  on  the  dialects.  We  shall  here  enumerate  those  of 
them  which  appear  for  one  reason  or  another  to  have  been  the  most 
notable.  But,  so  far  as  works  of  a  more  general  nature  are  con- 
cerned, we  should  first  state  that  there  have  been  other  theories  as 
to  the  classification  of  the  Italian  dialects  (see  also  above  the  various 
notes  on  B.  i,  2  and  C,  2)  put  forward  by  W.  Meyer-Liibke  (Ein- 
fahning  in  das  Sludium  der  romanischen  Sprachmssenschafl,  Heidel- 
oerg,  1901 ;  pp.  21-22),  and  M.  Bartoli  (Altitalitnische  Chrestomathie, 
von  P.  Savj-Lopes  und  M.  Bartoli,  Strassburg,  IQ03,  pp.  171  et  seq. 
193  et  seq.,  and  the  table  at  the  end  of  the  volume).  W.  Meyer- 
LiJbke  afterwards  filled  in  details  of  the  system  which  he  had  sketched 
in  Grober's  Grundrisi  der  rttmanisclun  Fhiiologie,  i.,  2iid  ed.  (1904), 
pp.  696  et  se<i.  And  from  the  same  author  comes  that  masterly 
work,  the  Itaiienische  Grammatik  (Leipzig,  1890),  where  the  language 
and  its  dialects  are  set  out  in  one  organic  whole,  juat  as  they  are 
placed  together  in  the  concise  chapter  devoted  to  Italian  in  the 
above-mentioned  Crundriss  (pp.  637  et  seq.).  We  will  now  aive  the 
list,  from  which  we  omit,  however,  the  works  quoted  incidentally 
throughout  the  text:  B.  1  a:  Parodi,  Arch,  glott.  xiv.  i  sqq., 
XV.  I  sqq.,  xvi.  105  sqq.  333  sqq.;  Paesie  in  difu.  labbiese  del  sec. 
X  VII.  UtustraU  da  E.  G.  Parodi  (Spezia,  1904) ;  Sehidel,  Die  Mvniart 
von  Ormea  (Halle,  1903);  Parodi,  Slu^  romansi,  fasoc.  v,;  b: 
Giacomino,  Arch,  glott.  xv.  403  sqq.;  Toppino,  ib.  xvi.  517  sqq.; 
Flechia,  ib.  xiv.  ill  sqq.;  Nigra.  Misceli.  Ascoli  (Turin,  igoi), 
347  sqq.;  Renicr,  II  Celindo  (Turin,  1896);  Salvioni,  Rendtconti 
Istituto  lombardo,  b.  li.,  vol.  xxxvii.  522,  sqq.;  c:  Salvioni,  Fottelica 
del  dicleno  di  Milano  (Turin,  1884);  Sludi  di  fiiol.  romama,  viii. 
I  s(}q.;  Arck.  glott.  ix,  188  sq(].  xiii.  355  sqq.;  Rendic.  1st.  lomb. 
s.  ii.,  vol.  XXXV.  90Ssqq.;  xxxix.  477  sqq.;  SOS  sqq.  569  sqq. 
60^  sqq.,  xl.  719  so^.;  Botlettmo  storico  delta  Sotltera  ilaiiana, 
xvii.  and  xviii. ;  Michael,  Der  Diakkt  des  Posckiavoials  (Halle, 
■905);  V.  Ettmayer,  Bergamaskische  Alpentnundarten  (Leipzig, 
■903);  Romaniscke  Forschungen,  xiii.  321  sqq,;  d:  Mussafia, 
Darstellung  der  romagnolischen  Mundart  (Vienna,  1871);  Gaudenzi, 
I  Suoni  ecc.  della  cittd.  di  Bolotna  (Turin,  18B9);  Ungarelli,  Vocab. 
del  dial,  bologn.  eon  una  inlroduiioMe  di  A.  Troutti  stdla  fonetica  e 
suUa  morfologia  del  dialelto  (Bologna,  1901);  Bertoni,  11  Diaietlo  di 
Uodena  (Turin,  1905J;  PulM.  "Schizzo  dei  dialetti  del  Frignano  " 
in  U  Apennino  moimese,  673  eqq.  (Rocca  S.  Caaciano,   1895); 


Piagnoli.  Fonetica  parmigiana  (Turin,  1904);  Restori,  Note  fonetiche 
sui  parlari  dell'  aita  voile  di  Macra  (L^hom,  1892);  Gona,  ZeiU 
•Thrift  fUr  romaitiscie  PhOobgie,  xvi.  37 J  sqq.;  xiv.  133  s —  - 
.  licoli,  SUtdi  di  filahgia  romanta,  viii.  1^7  sqq.  B.  a:  HtAmi 
Die  logudoresische  u 


Nicoli,  SUidi  di  fiiahgia  r 

Die  logudoresische  una  campidanesische  Mundart  (Marburg,  l8€ 

Wagner,  Lautlekre  der  sUdsardiscken  Mundarlen  (Malle  a.  S.,  1907); 


Campus,  Fonetica  del  dialetto  logudortse  (Turin,  1901);  Guamerio, 
Arch,  glott.  xiii,  125  sqq.,  xiv.  131  sqq..  383  sqq.  C.  i:  Rosu,  Le 
Lettere  di  Messer  Andrta  Caimo  (Turm,  1888);  Wendriner,  Die 
paduanische  Mundart  bei  Rutante  (Breslau,  1889);  Le  Rime  di 
Barlolomeo  Cavassico  nolaio  beitunese  della  prima  meli  del  see.  xni. 
con  Ultistras.  e  note  di  v.  Cian,  e  con  illuslraiioni  Unguistiche  e  lesiicB 
a  cura  di  C.  Salvioni  (3  vols.,  Bologna,  1893-1894);  Gartner, 
Zeilschr,  fSt  toman.  PMol.  xvi.  183  sqq.,  306  sqq. ;  Salvioni,  Arck. 
glott.  xvi.  245  sqq.;  Vidossich,  Sludt  stii  dialeUo  triestino  (Triest, 
1^1);  Ztitschr.  jUr  rom.  Pkil.  xxvii.  749  sqq.;  A.'icoli,  Arch,  glott. 
XIV.  325  sqq^;  Schneller,  Die  ronutnxschen  Votksmundarten  in 
Sildiirol.i.  (Gera,  1870);  von  Slop,  Die  trideniinischt  Mundart 
(Klagenfurt,  1888);  Ive,  I  DialeiH  ladino-veneti  dell'  Istria  (Strass- 
burg,  1900).  C.  3:  Guarnerio,  Arch,  glott.  xiii.  125  sqq.,  xiv.  131 
sqq.,  385  sqq,  C.  3  a:  Wentnip-Pitr^,  in  PitrS,  Fiabe,  naeeUe  e 
racconti  popolari  sictliani,  vol.  i.,  pp.  cxviit.  sqq.;  Schneegans, 
Lauie  und  Lautentanckelun^  des  sicii.  Dialebles  (Strassburg,  1888); 
De  Cregorio,  Saggio  di  fonetica  siciliana  (Palermo,  18^) ;  Pirandello, 
Laute  und  Lavlentwickduni  der  Mundart  von  Girgenti  (Halle,  1891) ; 
Cremona,  Fonetica  del  Cattagironese  (Acireale,  1893);  Santangelo, 
Arch,  glott.  xvi.  479  sqq.;  La  Rosa,  Saggi  di  morfidogia  siciliana,  i. 
SostanlirH  (Noto,  1901);  Salvioni,  Rerulie.  1st.  lomb.  s.  ii.,  vol.  zL 
1046  sqq.,  1106  sqq.,  1145  sqq.'  f>:  Scerbo,  Sul  diaietto  calabro 
(Florence,  1886);  Accattati's,  Vocabolario  del  dial,  calabrese  (Cas- 
trovillari,  1895);  Gentili,  Fonetica  del  dialetto  cosentino  (Milan,  1897); 
Wentrup,  BeitrSge  tur  Kenntniss  der  neapolitanischen  Mundart 
(Wittenberg,  J855);  Subak,  Die  Konjngaiion  itn  Niapoiitanischem 
^Vienna,  1897^;  Moroei,  ^rch.  iIoU.iv.  117  sqq.;  De  Noto,  .O^ninit 


di  fonetica  sid  dial,  di  Taranto  (Trani,  1897);  Subak,  Das  1 
in  der  Mundart  von  Tarent  (BrQnn,  1897);  Panareo,  Poiul 
dial,  di  Maglie  d'  Otranto  (Milan,  iqoj) ;    Nitti  di  Vito,  //  Dial,  di 


der  Mundart  van  Tarent  (BrQnn,  1897);    Panareo,  Fonetica  del 
■anlo  (Milan,  IQoj);    Nitti  di  Vito,  //  Dial,  di 
Bari,  p^t  I,  "  Vocal ismo  modemo     (Milan,  1896);  Abbatescianni, 


Fonoiogia  del  dial,  barest  ^AveUiso,  184$);     Zingarelli,  Arch,  glott. 
sqq.,  226  sqq.;     Ziccardi,  Studi  ghttologici,  iv.   171   sqq,; 


I  (Turin.  1 881).    C.4;  Merlo, 
_  ^     .._  gqq  . 

1893, 
l^rocioni,  Misceli.  Monaci,  pp.  429  iqq.;     Ceci,  Arch,  glott.  : 


in  old  Roman),  J 


Zeitschr.  f.  roman.  Phil.,  xxx.   11  sqq.,  438  sqq..  xxxi.   157  sqq.; 

^  XM ..  , ,^„ ),  Rendic.  dii  Lincei,  "  "-   -■    

gli  Abruai, 
LKjiii,  iu»u»*.  ja.uBtM.1,  |ip.  429  iqq.;     Ceci,  Arch,  glott.  x.  167 
sqq.;      Parodi,  ib.   xiii.  299  sqq.;      Cam(ranelli,  Fonelica^del  dial. 


.  .  .  196) ;  Verga,  Sonetli  e  allre  poesie  di  R.  Torelli  in 
dial,  perugino  (Milan.  1895);  Bianchi,  II  Dialetto  e  la  etnopafia  di 
Citti  di  Castdia  (Citti  di  Castello,  1888);  Neuraann-Spallart, 
Zeiischrifi  fOr  roman.  Phil.  xxviiL  273  sqq.,  450  sqq.;  Weitera 
Beitrdge  %ur  Charakterislih  des  Dialektes  der  Marche  (Halle  a.  S., 
1907);  Crocioni,  Studi  di  fil.  rom.,  ix.  617  sqq.;  Studi  romanxi, 
fasc.  3'*.  113  sqq.,  II  Dial,  di  Arcevia  (Rome,  1906);  Lindsstrom. 
Studi  romanai,  fasc.  5°,  237  sqq. ;  Crocioni,  ib,  37  sqq,  D. :  Parodi, 
Roniania,  xviii.;  Schwcnke,  De  dialecte  quae  carminihus  popuiaribui 
tuscanicis  a  Tigrio  editis  continelur  (Leipzig,  1872);  Fieri,  Arch. 
glott.  xii.  107  sqq.,  141  sqq.,  161  sqq.;  Mtscell.  Caix-CaneUo,  305 
sqq.;  Note  std  dialetto  aretino  (Pisa,  1886);  Zeitschr.  fir  torn. 
Philol.  xxviii.  161  sqq.;  Salvioni,  Arch,  glott.  xvL  395  sqq.;  Hirscfa, 
Zeitsckrift  f.  rom.  Phiiol.  ix.  513  sqq.,  x.  ^  sqq.,  411  sqq.  For  re- 
searches on  the  etymology  of  all  the  Italian  dialects,  but  chiefly  of 
those  of  Northern  Italy,  the  Beitrag  zur  Kunde  der  norditalienischen 
Mundarlen  im  XV.  Jahrhundert  of  Ad.  Mussafia  (Vienna,  1873)  and 
the  Postiiie  etinudegiehe  of  Giov.  Flechia  (Arch,  glell.  ii.,  iii.)  are  of 
the  greatest  imp<nrtance.  Biondelli's  book  is  of  no  smalt  service  also 
for  the  numerous  translations  which  it  contains  of  the  Prodigal 
Son  into  Lombard,  Piedmontese  and  Emilian  dialects.  A  dialogue 
translated  into  the  vernaculars  of  all  parts  of  Italji  will  be  found  in 
Zuccagni  Orlandini's  Raccaita  di  dialetti  italiani  con  Uluttrasioni 
elnologicke  (Florence,  1864}.  And  every  dialectal  division  is  abund- 
antly represented  in  a  scries  of  veraions  of  a  short  novel  of  Boc- 
caccio, which  Papanti  has  published  under  the  title  /  Farlari 
italiani  in  Cerlaldo,  Ac.  (Leghorn,  1875). 

[A  very  valuable  and  rich  callection  of  dialectal  essays  on  the 
most  ancient  documents  for  all  parts  of  Italy  is  to  be  found  in  the 
Crestomaxia  italiana  dei  primi  secoH  of  E.  Monaci  (Citt&  di  Castello, 
1889-1897);  see  also  in  the  Allilalientsche  Chrestomathie  of  P.  Savj- 
Lopez  and  M.  Bartoli  (Straasburg.  1903).]  (G.  I.  A.;   C.  5.*) 

ITALIAN  LITERATDRE.  t.  Oigi«j.— One  characteristic  fact 
distinguishes  the  Italy  of  the  middle  ages  with  regard  to  its  in- 
tellectual conditions — the  tenacity  with  which  the  Latin  tradition 
dung  to  life  (see  Latin).    At  the  end  of  the  stfa  century  the 
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Doittiem  conquerors  invaded  Italy.  The  Roman  world  crumbled 
to  pieces,  A  new  kingdom  arose  at  Ravenna  under  Theodoric, 
and  there  leainmg  was  not  extingtdshed.  The  liberal  arts 
flourished,  the  very  Gothic  kings  surrounded  themselves  with 
masters  of  rhetoric  and  of  grammar.  The  names  of  Cassiodotus, 
of  Boetius,  of  Symmachu£,  are  enough  to  show  how  Latin  thought 
maintained  its  power  amidst  the  political  eSacement  of  the 
Roman  empire.  And  this  thought  held  its  ground  throughout 
the  sut>sequeDt  ages  and  events.  Thus,  while  elsewhere  all 
culture  had  died  out,  there  still  remained  in  Italy  some  schools 
of  laymen,*  and  some  really  extraordinary  men  were  educated 
in  them,  such  as  Ennodius,  a  poet  more  pagan  than  Christian, 
Arator,  Fortunatus,  Venantius  Jovannicius,  Fehx  the  gram- 
marian, Peter  of  Pisa,  Paulinus  of  Aquileia  and  many  others, 
in  all  of  whom  we  notice  a  contrast  between  the  barbarous  age 
they  lived  in  and  their  aspiration  towards  a  culture  that  should 
reunite  them  to  the  classical  literature  of  Rome.  The  Italians 
never  had  much  love  for  theological  studies,  and  those  who  were 
addicted  to  them  preferred  Paris  to  Italy.  It  was  something 
more  practical,  more  positive,  that  had  attraction  for  the  Italians, 
and  especially  the  study  of  Roman  law.  This  zeal  for  the  study 
of  jurisprudence  furthered  the  establishment  of  the  medieval 
universities  of  Bologna,  Padua,  Vicenza,  Naples,  Salerno,  Modena 
and  Parma;  and  these,  in  their  turn,  helped  to  spread  culture, 
and  to  prepare  the  ground  in  which  the  new  vernacular  literature 
was  afterwards  to  be  developed.  The  tenacity  of  classical 
traditions,  the  affection  for  the  memories  of  Rome,  the  pre- 
occupation with  political  interests,  particularly  shown  in  the 
wars  of  the  Lombard  communes  against  the  empire  of  the 
Hohenstaufens,  a  spirit  more  naturally  inclined  to  practice 
than  to  theory — all  this  had  a  powerful  influence  on  the  fate  of 
Italian  literature.  Italy  was  wanting  in  that  combination  of 
conditions  from  which  the  spontaneous  life  of  a  people  springs. 
This  was  chiefly  owing  to  the  fact  that  the  history  of  the  Itahans 
never  underwent  interruption, — no  foreign  nation  having  come 
in  to  change  them  and  make  them  young  again.  That  childlike 
state  of  mind  and  heart,  which  in  other  Latin  races,  as  well  as 
in  the  Germanic,  was  such  a  deep  source  of  poetic  inspiration, 
was  almost  utterly  wanting  in  the  Italians,  who  were  always 
much  drawn  to  history  and  very  little  to  nature;  so,  while 
legends,  tales,  epic  poems,  satires,  were  appearing  and  spreading 
on  all  sides,  Italy  was  either  quite  a  stranger  to  this  movement 
or  took  a  peculiar  part  in  it.  We  know,  for  example,  what  the 
Trojan  traditions  were  in  the  middle  ages;  and  we  should  have 
thought  that  in  Italy — m  the  country  of  Rome,  retaining  the 
memory  of  Aeneas  and  Virgil— they  would  have  been  specially 
developed,  for  it  was  from  Virgil  that  the  medieval  sympathy 
for  the  conquered  of  Troy  was  derived.  In  fact,  however,  it 
was  not  so.  A  strange  book  made  its  appearance  in  Europe, 
no  one  quite  knows  when,  the  Hisloria  de  excidio  Trojae,  which 
purported  to  have  been  written  by  a  certain  Dares  the  Phrygian, 
an  eye-witness  of  the  Trojan  war.  In  the  middle  ages  this  book 
was  the  basis  of  many  literary  labours.  Benolt  de  Sainte-More 
composed  an  interminable  French  poem  founded  on  it,  which 
afterwards  in  its  turn  became  a  source  for  other  poets  to  draw 
from,  such  as  Herbort  of  Fritzlar  and  Conrad  of  Wttreburg. 
Now  for  the  curious  phenomenon  displayed  by  Italy.  Whilst 
Benolt  de  Sainte-More  wrote  his  p>oem  in  French,  taking  his 
material  from  a  Latin  history,  whilst  the  two  German  writers, 
from  a  French  source,  made  an  almost  original  work  in  their  own 
language — an  Italian,  on  the  other  hand,  taking  Benott  for 
his  model,  composed  in  Latin  the  Hisloria  destructionis  Trojae; 
and  this  Italian  was  Guido  delle  Colonne  of  Messina,  one  of  the 
vernacular  poets  of  the  Sicilian  school,  who  must  accordingly 
have  known  well  how  to  use  his  own  language.  Guido  was  an 
imitator  of  the  Provengals;  he  understood  French,  and  yet  wrote 
his  own  book  in  Latin,  nay,  changed  the  romance  of  the  Trouba- 
dour into  serious  history.  Much  the  same  thing  occurred  with 
the  other  great  legends.  That  of  Alexander  the  Great  (g.u.)  gave 
rise  to  many  French,  German  and  Spanish  poems, — in  Italy, 
'See  Giesebrecht,  De  liUerarum  stadiu  apud  Jtaics  primis  luedi- 
Otti  saecidii  (Berlin,  1845.) 


only  to  the  Latin  distichs  of  Quatichino  of  Arezzo.  The  whole 
of  Europe  was  full  of  the  legend  of  Arthur  {q.v.).  The  Italians 
contented  themselves  with  translating  and  with  abridging  the  | 

French  romances,  without  adding  anything  of  their  own.  The 
Italian  writer  could  neither  appropriate  the  legend  nor  colour  it 
with  his  own  tints.  Even  religious  legend,  so  widely  spread  in 
the  middle  ages,  and  springing  up  so  naturally  as  it  did  from  the 
heart  of  that  society,  only  put  out  a  few  roots  in  Italy.  Jacopo 
di  Voragine,  while  collecting  his  lives  of  the  saints,  remained 
only  an  historian,  a  man  of  learning,  almost  a  critic  who  seemed 
doubtful  about  the  things  he  related.  Italy  had  none  of  those 
books  in  which  the  middle  age,  whether  in  its  ascetic  or  its 
chivalrous  character,  is  so  strangely  depicted.  The  mtellectual 
life  of  It^.ly  showed  itself  in  an  altogether  special,  positive, 
almost  scientific,  form,  in  the  study  of  Roman  law,  in  the 
chronicles  of  Farfa,  of  Marsicano  and  of  many  others,  in  transla- 
tions from  Aristotle,  in  the  precepts  of  the  school  of  Salerno,  in 
the  travels  of  Marco  Polo — in  short,  in  a  long  series  of  facts 
which  seem  to  detach  themselves  from  the  surroundings  of  the 
middle  age,  and  to  be  united  on  the  one  side  with  classical  Rome 
and  on  the  other  with  the  Renaissance. 

The  necessary  consequence  of  all  this  was  that  the  Latin 
language  was  most  tenacious  in  Italy,  and  that  the  elaboration 
of  the  new  vulgar  tongue  was  very  slow, — being  in  fact 
preceded  by  two  periods  of  Italian  literature  in  foreign 
languages.    That  is  to  say,  there  were  many  Italians 
who  wrote  Provencal  poems,  such  as  the  Marchese  'ov 
Alberto  Malaspina  (lath  century).  Maestro  Ferrari  of  P**"* 
Ferrara,  Cigala  of  Genoa,  Zorzi  of  Venice,  Sordello  of  Mantua, 
Buvarello  of  Bologna,  Nicoletto  of  Turin  and  others,  who  sai^ 
of  love  and  of  war,  who  haunted  the  courts,  or  hved  in  the  roidst 
of  the  people,  accustoming  them  to  new  sounds  and  new  har- 
monies.    At  the  same  time  there  was  other  poetry  of  an  epic 
kind,  written  in  a  mixed  language,  of  which  French  was  the  basis, 
but  in  which  forms  and  words  belonging  to  the  Italian  dialects 
were  continually  mingling.    We  find  in  it  hybrid  words  exhibiting 
a  treatment  of  sounds  according  to  the  rules  of  both  languages, — 
French  words  with  Italian  terminations,  a  system  of  vocalization 
within  the  words  approaching  the  Italo-Latin  usage,^n  short, 
something  belonging  at  once  to  both  tongues,  as  it  were  an 
attempt  at  interpenetratioa,  at  fusion.    Such  were  the  Ckansom 
de  GesU,  Macaire,  the  Entrfe  m  Espapte  written  by  Niccola  of 
Padua,    the   Prise  de    Pamptlum  and  some  others.    All  this 
preceded  the  appearance  of  a  purely  Italian  hterature. 

In  the  Franco-Italian  poems  there  was,  as  it  were,  a  clashing, 
a  struggle  between  the  two  languages,  the  French,  however, 
gaining  the  upper  hand.  This  supremacy  became  oialta. 
gradually  less  and  less.  As  the  struggle  continued 
between  French  and  Italian,  the  former  by  degrees  lost  as  much 
as  the  latter  gained.  The  hybridism  recurred,  but  it  no  longer 
predominated.  In  the  Bovo  d'  Antona  and  the  Rainardo  e 
Lesengrino  the  Venetian  dialect  makes  itself  clearly  felt,  although 
the  language  is  influenced  by  French  forms.  Thus  these  writings, 
which  G.  I.  Ascoli  has  called  "  miste  "  (mixed),  immediately 
preceded  the  appearance  of  purely  Italian  works. 

It  is  now  an  established  historical  faa  that  there  existed  no 
writing  in  Italian  before  the  13th  century.  It  was  in  the  course 
of  that  century,  and  especially  from  1350  onwards,  ^^ 

that  the  new  literature  largely  unfolded  and  developed  j^^^,^ 

itself.  This  development  was  simultaneous  in  the 
whole  peninsula,  only  there  was  a  difference  in  the  subject-mattei 
of  the  art.  In  the  north,  the  poems  of  Giacomino  of  Verona  and 
Bonvecino  of  Riva  were  specially  reUgious,  and  were  intended 
to  be  recited  to  the  people.  They  were  written  in  a  dialect 
partaking  of  the  Milanese  and  the  Venetian;  and  in  their  style 
they  strongly  bore  the  mark  of  the  influence  of  French  narrative 
poetry.  They  may  be  considered  as  belonging  to  the  popular 
kind  of  poetry,  taking  the  word,  however,  in  a  broad  sense. 
Perhaps  this  sort  of  composition  was  encouraged  by  the  old 
custom  in  the  north  of  Italy  of  listening  in  the  piazzas  and  on 
the  highways  to  the  songs  of  the  jongleurs.  To  the  very  same 
crowds  who  had  been  delighted  with  the  st^es  of  loinuiGe, 


,y  Google 


:;-by 


ITALIAN  LITERATURE 


and  wbo  had  listened  to  the  atory  of  the  wickedness  of  Macaire 
and  the  misFortunes  of  Blancifior,  another  jongleur  would  sing 
of  the  terrors  of  the  BabUtmia  Injernale  and  the  blessedness  of 
the  Genisalemm^  celeste,  and  the  singers  of  religious  poetry  vied 
with  those  of  the  Chansons  de  Ceste. 

In  the  south  of  Italy,  on  the  other  hand,  the  love-song  prevailed, 
of  which  we  have  an  interesting  specimen  in  the  Contraslo 
g^^  attributed  to  CiuUo  d'AIcamo,  about  which  modern 
ja^,  Italian  critics  have  much  exercised  themselves,    This 

"  contrasto  "  (dispute)  between  a  man  and  a  woman 
in  Sicilian  dialect  certainly  must  not  be  considered  as  the  most 
ancient  or  as  the  only  southern  poem  of  a  popular  kind.  It 
belongs  wiibout  doubt  to  the  time  of  the  emperor  Frcdetick  II., 
and  is  important  as  a  proof  that  there  existed  a  popular  poetry 
independent  of  literary  poetry.  The  Contraslo  of  Ciullo  d'Alcamo 
is  the  most  remarkable  relic  of  a  kind  of  poetry  that  has  perished 
or  which  perhaps  was  smothered  by  the  ancient  Sicihan  literature. 
Its  distinguishing  point  was  its  possessing  all  the  opposite 
qualities  to  the  poetry  of  the  rhymers  of  what  we  shall  call  the 
Sicilian  school.  Vigorous  in  the  expression  of  feelings,  it  seems 
to  come  from  a  real  sentiment.  The  conceits,  which  are  some- 
times most  bold  and  very  coarse,  show  that  it  proceeded  from 
the  lowest  grades  of  society.  Everything  is  original  in  CiuUo's 
Contraslo.  Conventionality  has  no  place  in  it.  It  is  marked 
by  the  sensuality  characteristic  of  the  people  of  the  South. 

The  reverse  of  alt  this  happened  in  the  Siculo-Provencal 
school,  at  the  head  of  which  was  Frederick  II.  Imitation  was 
^^  the  fundamental  characteristic  of  this  school,  to  which 

Pnnofi  belonged  Enzio,  king  of  Sardinia,  Pier  d^e  Vlgne, 
ScbooL  Inghilfredi,  Guido  and  Odo  delle  Colonne,  JaCopo 
d'Aquino,  Rugieri  Pugtiese,  Giacomo  da  Lentino, 
Anigo  Testa  and  others.  These  rhymers  never  moved  a  step 
beyond  the  ideas  of  chivalry;  they  had  no  originahty;  they 
did  not  sing  of  what  they  felt  in  their  heart;  they  abhorred 
the  true  and  the  real.  They  only  aimed  at  copying  as  closely 
as  they  could  the  poetry  of  the  Provenjal  troubadours.^  The 
art  of  the  Siculo- Provencal  school  was  bom  decrepit,  and  there 
were  many  reasons  for  this — first,  because  the  chivalrous  spirit, 
from  which  the  poetry  of  the  troubadours  was  derived,  was  now 
old  and  on  its  death-bed;  next,  because  the  Provencal  art  itself, 
which  the  Sicilians  took  as  their  model,  was  in  its  decadence. 
It  may  seem  strange,  but  it  is  true,  that  when  the  emperor 
Frederick  II. ,  a  philosopher,  a  statesman,  a  very  original  legidator, 
took  to  writing  poetry,  he  could  only  copy  and  amtlse  himself 
uith  absolute  puerilities.  His  ait,  like  that  of  all  the  other  poets 
of  his  court,  was  wholly  conventional,  mechanic^,  affected.  It 
was  completely  wanting  in  what  constitutes  poetry — ideality, 
feeling,  sentiment,  inspiration.  The  Italians  have  had  great 
disputes  among  themselves  about  the  original  form  of  the  poems 
of  the  Sicilian  school,  that  b  to  say,  whether  they  were  written 
in  Sicilian  dialect,  or  in  that  language  which  Dante  called 
"  volgare,  illustre,  aulico,  cortigiano."  But  the  critics  of  most 
authority  hold  that  the  primitive  form  of  these  poems  was  the 
Sicilian  dialect,  modified  for  hterary  purposes  with  the  help  of 
Provencal  and  Latin;  ihe  theory  of  the  "  lingua,  illustre."  has 
been  almost  entirely  rejected,  since  we  cannot  say  on  what  rules 
it  could  have  been  founded,  when  literature  was  in  its  infancy, 
trying  its  feet,  and  lisping  its  first  words.  The  Sicilian  certainly, 
in  accordance  with  a  tendency  common  to  all  dialects,  in  passing 
from  the  spoken  to  the  written  form,  must  have  gained  in  dignity; 
but  this  was  not  enough  to  create  the  so-called  "  lingua  illustre," 
which  was  upheld  by  Perticari  and  others  on  grounds  rather 
political  than  literary. 

In  the  i3lh  century  a  mighty  rehgioua  movement  took  place 
in  Italy,  of  which  the  rise  of  the  two  great  orders  of  Saint  Francis 
l^UglouM  and  Saint  Dominic  was  at  once  the  cause  and  the 
fyrie  effect.    Around  Francis  of  Assisi  a  legend  has  grown 

^Ma"  "P  '"  ^^'^^  naturally  the  imaginative  element  prevails. 
Yet  from  some  points  in  it  we  seem,  to  be  able  to  infer 
that  its  hero  had  a  strong  feeUng  for  nature,  and  a  heart  open 


to  the  most  lively  impressions.  Many  poems  are  attributed 
to  him.  The  legend  relates  that  in  the  eighteenth  year  of  bis 
penance,  when  almost  rapt  in  ecstasy,  be  dictated  the  Canlice 
del  Sole.  Even  if  this  hymn  be  really  his,  it  cannot  be  considered 
as  a  poetical  work,  being  written  In  a  kind  of  prose  simply 
marked  by  assonances.  As  for  the  other  poems,  which  for  a  long 
time  were  believed  to  be  by  Saint  Francis,  their  spuriousncss 
is  now  generally  recognized.  The  tnie  poet  who  represented 
in  all  its  strength  and  breadth  the  religious  feeling  that  had 
made  special  progress  in  Umbria  was  Jact^w  dei  BenedettI  of 
Todi,  known  as  Jacopone.  The  story  is  that  sorrow  at  the  sudden 
death  of  his  wife  bad  disordered  his  mind,  and  th^t,  having  sold 
all  he  possessed  and  given  it  to  the  poor,  be  covered  himself  with 
rags,  and  took  pleasure  in  being  laughed  at,  and  followed,  by  a 
crowd  of  people  who  mocked  him  and  called  after  him  "  Jacopone, 
Jacopone."  We  do  not  know  whether  this  be  true.  What  we 
do  know  is  that  a  vehement  passion  must  have  stirred  bis  heart 
and  maintained  a  despotic  hold  over  him,  the  passion  of  divine 
love.  Under  its  Influence  Jacopone  went  on  raving  for  yews  and 
years,  subjecting  himself  to  the  severest  suSerings,  and  giving 
vent  to  his  religious  intoxication  in  his  poems.  There  b  no  art 
in  him,  there  b  not  the  slightest. indication  of  dehberate  effort; 
there  is  only  feeling,  a  feeling  that  absorbed  him,  fascinated 
him,  penetrated  him  through  and  through.  His  poetry  was  all 
inside  him,  and  burst  out,  not  so  much  in  words  as  in  sighs,  in 
groans,  in  cries  that  often  seem  really  to  come  from  a.  mono- 
maniac. But  Jacopone  was  a  mystic,  who  from  his  hermit's 
cell  looked  out  into  the  world  and  spedally  watched  the  papacy, 
scourging  with  hb  words  Celestine  V.  and  Boniface  VIII.  He 
was  put  in  prison  and  laden  with  chains,  but  hb  spirit  hfted 
itself  up  to  God,  and  that  was  enou^  for  him.  The  same  feeUng 
that  prcmipted  him  to  pour  out  in  song  ecstasies  of  divine  love, 
and  to  despise  and  trample  on  himself,  moved  him  to  reprove 
those  who  forsook  the  heavenly  road,  whether  they  were  popes, 
prelates  or  monks.  In  Jacopone  there  was  a  strong  originality, 
and  in  the  period  of  the  origins  of  Italian  literature  he  was  one 
of  the  most  characteristic  writers. 

The  religious  movement  in  Umbria  was  fallowed  by  another 
literary  phenomenon,  that  of  the  religious  drama.  In  rasS  an 
old  hermit,  Raniero  Fasani,  leaving  the  cavern  in 
which  he  had  lived  for  many  years,  suddenly  appeared  „iv«* 
at  Perugia.  These  were  very  sad  times  for  Italy,  The  dnm^ 
quarrels  in  the  cities,  the  factions  of  the  Ghibellines  and 
the  Guelpha,  the  interdicts  and  exeommunicadons  issued  by 
the  popes,  the  reprisals  of  the  imperial  party,  the  cruelty  and 
tyranny  of  the  nobles,  the  plagues  and  famines,  kept  the  people 
in  constant  agitation,  and  spread  abroad  mysterious  fears. 
The  commotion  was  increased  in  Perugia  by  Faaani,  who  repre- 
sented himself  as  sent  by  God  to  disclose  mysterious  visions, 
and  to  announce  to  the  world  terrible  vbitations.  Under  the 
influenceoffear  there  were  formed"  Compagnie  di  Disciplinanti," 
who,  for  a  penancx,  scourged  themselves  till  they  drew  blood,  and 
sang  "  Laudi "  in  dialogue  in  their  confraternities.  These 
"  Laudi,"  closely  connected  with  the  liturgy,  were  the  first 
example  of  the  drama  in  the  vulgar  tongue  of  Italy.  They 
were  written  in  the  Umbrian  dialect,  in  verses  of  eight  syllables, 
and  of  course  they  have  not  any  artistic  value.  Their  develop- 
ment, however,  was  rapid.  As  early  as  the  end  of  the  same 
13th  century  we  have  the  Desozioni  del  Giotedi  e  Venerdi  Santo, 
which  have  some  dramatic  elements  in  them,  though  they  are 
still  connected  with  the  liturgical  office.  Then  wt  have  the 
representation  di  un  Monaco  che  andd  al  servisio  di  Die  ("  of  a 
monk  who  entered  the  service  of  God  "),  in  which  there  Js  rfready 
an  approach  to  the  definite  form  which  thb  kind  of  literary 
work  assumed  in  the  following  centuries. 

In  the  13th  century  Tuscany  was  peculiarly  circumstanced 
both  as  regards  its  literary  condition  and  its  political  hfe.  The 
Tuscans  spoke  a  dialect  which  most  closdy  resembled  Tataa 
the  mother-tongue,  Latin — one  which  afterwards  poetry. 
became  almost  exclusively  the  language  of  literature, 
and  which  was  already  regarded  at  the  end  of  the  13th  century 
as  surpassing  the  others;  "Lingua  Tusca  magis^apU  est  ad 
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liter&m  aive  litentuibm  ":  thus  writes  Aototiio  da  Tempo  of 
Padua,  born  about  1375.  Being  very  little  or  not  at  all  affected 
by  the  Germanic  invasion,  Tuscany  was  never  subjected  to  the 
feudal  system.  It  had  fierce  internal  struggles,  but  they  did 
not  weaken  its  hfe;  on  the  contrary,  Lhey  rather  gave  it  fresh 
vigour  and  strengthened  it,  and  (especially  after  the  final  fall 
of  the  Hohenstaufens  at  the  battle  of  Benevento  in  ij66)  made 
it  the  first  province  of  Italy.  From  1266  onwards  Florence 
was  in  a  position  to  f>cgin  that  movement  of  political  reform 
which  in  ia8i  resulted  in  the  appointment  of  the  Priori  delle 
Arti,  and  the  establishment  of  the  Art!  Minori.  This  was  after- 
wards copied  by  Siena  with  the  Magistrato  dei  Nove,  by  Lucca, 
by  Pistoia,  and  by  other  Guelph  cities  in  Tuscany  with  similar 
popular  institutions.  In  this  way  the  gilds  had  taien  the  govern- 
ment into  their  hands,  and  it  was  a  time  of  both  social  and  political 
prosperity.  It  was  no  wonder  tfiat  literature  also  rose  to  an 
unlooked-for  height,  In  Tuscany,  too,  there  was  some  popular 
love  poetry;  there  was  a  school  of  imitators  of  the  Sicilians, 
their  chief  being  Dante  of  Majano;  but  its  literary  originality 
took  another  line — that  of  humorous  and  satirical  poetry. 
The  entirely  democratic  form  of  government  created  a  style  of 
poetry  which  stood  in  the  strongest  antithesis  to  the  medieval 
mystic  and  chivalrous  style.  Devout  invocation  of  God  or  of  a 
lady  came  from  the  cloister  and  the  castle;  in  the  streets  of  the 
cities  everything  that  had  gone  before  was  treated  with  ridicule 
or  biting  sarcasm.  Folgore  of  San  Gimignano  laughs  when  in 
his  sonnets  he  tells  a  party  of  Sienese  youths  what  are  the 
occupations  of  every  month  in  the  year,  or  when  be  teaches  a 
party  of  Florentine  iads  the  pleasures  of  every  day  in  the  week. 
Cene  della  Chitarra  taugbs  when  he  parodies  Folgore's  sonnets. 
The  sonnets  of  Rustico  di  Fihppo  are  half  fun  and  half  satire; 
laughing  and  crying,  joking  and  satire,  are  all  to  be  found  in 
Cecco  Angiolieri  of  Siena,  the  oldest  "  humorist "  we  know,  a 
far-off  precursor  of  Rabelais,  of  Montaigne,  of  Jean  Paul  Richter, 
of  Sydney  Smith.  But. another  kind  of  poetry  also  began  in 
Tuscany.  Guittone  d'Arezzo  made  art  quit  chivalrous  for 
national  motives,  Frovenpal  forms  for  Latin.  He  attempted 
political  poetry,  and,  although  his  work  is  full  of  the  strangest 
obscurities,  he  prepared  the  way  for  the  Bolognese  school.  In 
the  13th  century  Bologna  was  the  city  of  science,  and  philo- 
sophical poetry  appeared  there.  Guido  Guinicelli  was  the 
poet  after  the  new  fashion  of  the  art.  In  him  the  ideas  of  chivalry 
are  changed  and  enlarged;  he  sings  of  love  and,  together  with  it, 
of  the  nobility  of  the  mind.  The  reigning  thought  in  Guinicelli's 
Canzoni  is  nothing  external  to  his  own  subjectivity.  His  specu- 
lative mind,  accustomed  to  wandering  in  the  field  of  philosophy, 
transfuses  its  lucubrations  into  his  art.  Guinicelli's  poetry 
has  some  of  the  faults  of  the  school  of  Guittone  d'Arezzo:  he 
reasons  too  much;  he  is  wanting  in  imagination;  his  poetry 
is  a  product  of  the  intellect  rather  than  of  the  fancy  and  the 
heart.  Nevertheless  he  marks  a  great  development  in  the 
history  of  Italian  art,  especially  because  of  his  dose  connexion 
with  Dante's  lyric  poetry. 

But  before  we  come  to  Dante,  certain  other  facts,  not,  however, 
unconnected  with  his  history,  must  be  nodced.    In  the  13th 

century,  there  were  several  poems  in  the  allegorical 
^^^j  style.  One  of  these  is  by  BrunCtto  Latini,  who,  it 
poetiy.        is  well  known,  was  attached  by  ties  of  strong  affection 

to  Alighieri,  His  Tesorelto  is  a  short  poem,  in  seven- 
syllable  verses,  rhyming  in  couplets,  in  which  the  author  professes 
to  be  lost  in  a  wilderness  and  to  meet  with  a  lady,  who  is  Nature, 
from  whom  he  receives  much  instruction.  We  see  here  the  vision, 
the  allegory,  the  instruction  with  a  moral  object — three  elements 
which  we  shall  find  again  in  the  Divina  Contmedia.  Francesco 
da  Barberino,  a  learned  lawyer  who  was  secretary  to  bishops, 
a  judge,  a  notary,  wrote  two  little  allegorical  poems — the 
Documenli  d'  amore  and  Del  reggtmenlo  e  dci  coslumi  delle 
donne.  Like  the  Tesoretlo,  these  poems  are  of  no  value  as  works 
of  art,  but  are,  on  the  other  hand,  of  importance  in  the  history 
of  manners.  A  fourth  allegorical  work  was  the  Inlelligenza, 
by  some  attributed  to  Dino  Compagni,  but  probably  not  his, 
and  only  a  version  of  French  poems. 


While  the  production  of  Italian  poetry  in  the  ,13th  centuty 
was  abundant  and  varied,  that  of  prose  was  scanty.    The  oldest 
specimen    dates    from    1231,    and   consists   of   short 
notices   of   entries   and   expenses    by    Mattasaii   di     S^  ** 
Spinello  dei  Lambertini  of  Siena.    In  1253  and  1260     tmy. 
there  are  some  commercial  letters  of  other  Sienese. 
But  there  is  no  sign  of  literary  prose.    Before  we  come  to  any, 
we  meet  with  a  phenomenon  like  that  we  noticed  in  regaid  to 
poetry.     Here  again  we  find  a  period  of  Italian  literature  in 
French.     Halfway  on  in  the  century  a  certain  Aldobrando  or 
Aldobrandino   (it  is  not  known  wketber  he  was  of  Florence  or  - 

of  Siena)  wrote  a  book  for  Beatrice  of  Savoy,  countess  of  Provence,  I 

called  Le  Rigime  du  corps.  In  1267  Martino  da  Canale  wrote 
in  the  same  "  langue  d'oil  "  a  chronicle  of  Venice.  Rusticiano  of 
Pisa,  who  was  for  a  long  while  at  the  court  of  Edward  I.  of 
England,  composed  many  chivalrous  romances,  derived  from 
the  Arthurian  cycle,  and  subsequently  wrote  the  traveb  of  Marco 
Polo,  which  may  perhaps  have  been  dictated  by  the  great 
traveller  himself.    And  finally  Brunetto  Latini  wrote  his  Ttsoro 

Next  in  order  to  the  original  compositions  in  the  langue  d'o3 
come  the  translations  or  adaptations  from  the  same.  There 
are  some  moral  narratives  taken  from  religious  legends;  a 
romance  of  Julius  Caesar;  some  short  histories  of  ancicDt 
knights;  the  Tavola  rotonda;  translations  of  the  Viaggi  <A 
Marco  Polo  and  of  ihcTesoro  of  Latini.  At  the  same  time  there 
appeared  translations  from  Latin  of  moral  and  ascetic  works, 
of  histories  and  of  treatises  on  rhetoric  and  oratory.  Up  to 
very  recent  times  it  was  still  possible  to  reckon  as  the  most 
ancient  works  in  Italian  prose  the  Cronaca  of  Matteo  Spinelio 
da  Giovenazzo,  and  the  Cronaca  of  Ricordano  Malespini.  But 
now  both  of  them  have  been  shown  to  be  forgeries  of  a  much 
later  time.  Therefore  the  oldest  prose  writing  is  a  scientific 
book — the  Composttiont  del  mondo  by  Ristoro  d'  Arezzo,  who 
lived  about  the  middle  of  the  13th  century.  This  work  is  a 
copious  treatise  on  astronomy  and  geography.  Ristoro  was 
superior  to  the  other  writers  of  the  lime  on  these  subjects, 
because  he  seems  to  have  been  a  careful  observer  of  natural 
phenomena,  and  consequently  many  of  the  things  he  relates 
were  the  result  of  his  personal  investigations.  There  is  also 
another  short  treatise,  De  regimine  recloris,  by  Era  Paolino, 
a  Minorite  friar  of  Venice,  who  was  probably  bishop  of  PozzuoH, 
and  who  also  wrote  a  Latin  chronicle.  His  treatise  stands  in 
close  relation  to  that  of  Egidio  Colonna,  De  regimine  prindpum. 
It  is  written  in  the  Venetian  dialect. 

The  i3tb  century  was  very  rich  in  tales.  There  b  a  collection 
called  the  Cenlo  NoveUe  anttche,  which  contains  stories  drawn 
from  Oriental,  Greek  and  Trojan  traditions,  from  ancient  and 
medieval  history,  from  the  legends  of  Brittany,  Provence  and 
Italy,  and  from  the  Bible,  from  the  local  tradition  of  Italy  as 
well  as  from  histories  of  animals  and  old  mythology.  This  bo<^ 
has  a  distant  resemblance  to  the  Spanish  collection  known  as 
El  Conde  Lucanor.  The  peculiarity  of  the  Itahan  book  is  that 
the  stones  are  very  short,  and  that  they  seem  to  be  mere  outlines 
to  be  filled  in  by  the  narrator  as  he  goes  along.  Other  prose 
novels  were  inserted  by  Francesco  Barberino  in  his  work  Dd 
reggimerUo  e  dei  costttmi  delle  donne,  but  they  are  of  much  less 
importance  than  the  others.  On  the  whole  the  Italian  novels 
of  the  13th  century  have  little  originality,  and  are  only  a  faint 
reflection  of  the  very  rich  legendary  literature  of  France.  Some 
attention  should  be  paid  to  the  LeUere  of  Fra  Guittone  d'Arezzo, 
who  wrote  many  poems  and  also  some  letters  in  prose,  the  subjects 
of  which  are  moral  and  religious.  Love  of  antiquity,  of  the 
traditions  of  Rome  and  of  its  language,  was  so  strong  in  Guittone  . 
that  he  tried  to  write  Italian  in  a  Latin  style,  and  it  turned  out 
obscure,  involved  and  altogether  barbarous.  He  took  as  bis 
special  model  Seneca,  and  hence  his  prose  assumed  a  bombastic 
style,  which,  according  to  his  views,  was  very  artistic,  but  which 
in  fact  was  alien  to  the  true  spirit  of  art,  and  resulted  in  the 
extravagant  and  grotesque. 

a.  The  Spontaneous  Development  of  Italian  Literature. — ^In  the 
year  12S2,  the  year  in  which  the  new  Florentine  constitiiUoD 
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of  the  "  Arti  minori  "  waa  completed,  a  period  o£  literature 
jgu„  began  that  does  not  belong  to  the  age  of  first  begin- 

TaacMM  nings,  but  to  that  of  development.  With  the  school 
Stimal  of  Lapo  Gianni,  of  Guido  Cavalcanti,  of  Cino  da 
otiyTh  piatoia  and  Dante  Alighieri,  lyric  poetry  became  ex- 
'**'^'  clusively  Tuscan,  The  whole  novelty  and  poetic  power 
of  this  school,  which  really  was  the  beginning  of  Italian  art, 
consist  in  what  Dante  expresses  so  happily — 

"  Quando 
Amore  spira,  noto,  ed  a.  quel  modo 
Ch'  ei  detta  dcntro,  vo  significando" — 

that  is  to  say,  in  a  power  of  expressing  the  feelings  of  the  soul 
in  the  way  in  which  love  inspires  them,  in  an  appropriate  and 
graceful  manner,  fitting  form  to  matter,  and  by  art  fusing  one 
with  the  other.  The  Tuscan  lyric  poetry,  the  first  true  Italian 
art,  is  pre-eminent  in  this  artistic  fusion,  in  the  spontaneous 
and  at  the  same  time  deliberate  action  of  the  mind.  In  Lapo 
Gianni  the  new  style  is  not  free  from  some  admixture  of  the  old 
associations  of  the  Sicuio-Proven£aI  school.  He  wavered  as  it 
were  between  two  manners.  The  empty  and  involved  phraseo- 
logy of  the  Sicilians  is  absent,  but  the  poet  does  not  always  rid 
himself  of  their  influence.  Sometimes,  however,  he  draws 
freely  from  his  own  heart,  and  then  the  subtleties  and  obscurities 
dis^pear,  and  his  verse  becomes  clear,  flowing  and  elegant. 

Guido  Cavalcanti  was  a  learned  man  with  a  high  conception 
of  his  art.    He  felt  the  value  of  it,  and  adapted  his  learning  to  it. 

Cavalcanti  was  already  a  good  deal  out  of  sympathy 
^1^".  with  the  medieval  spirit;  he  reflected  deeply  on  bis 
fuao,  own  work,  and  from  this  reflection  he  derived  his 

poetical  conception.  His  poems  may  be  divided  into 
two  dasses^those  which  portray  the  philosopher,  "  il  sottilissimo 
dialettico,"  as  Lorenzo  the  Magnihcent  caJled  him,  and  those 
which  are  more  directly  the  product  of  his  poetic  nature  imbued 
with  mysticism  and  metaphysics.  To  the  first  set  belongs  the 
famous  poem  Suila  natura  d'amore,  which  in  fact  is  a  treatise 
on  amorous  metaphysics,  and  was  annotated  later  in  a  learned 
way  by  the  most  renowned  Platonic  philosophers  of  the  15th 
century,  such  as  Marsihus  Ficinus  and  others.  In  other  poems 
of  Cav^canti's  besides  this  we  see  a  tendency  to  subtilize  and 
to  stifle  the  poetic  imagery  under  a  dead  weight  of  philosophy. 
But  there  are  many  of  his  sonneU  in  which  the  truth  of  the 
images  and  the  elegance  and  simplicity  of  the  style  are  admirable, 
and  make  us  feel  that  we  are  in  quite  a  new  period  of  art.  This 
is  particularly  felt  in  Cavalcanti's  Ballaie,  for  in  them  he  pours 
himself  out  ingenuously  and  without  affectation,  but  with  an 
invariable  and  profound  consciousness  of  his  art.  Far  above  all 
the  others  for  the  reality  of  the  sorrow  and  the  love  displayed, 
for  the  melancholy  longing  expressed  for  the  distant  home,  for 
the  calm  and  solemn  yearning  of  his  heart  for  the  lady  of  his  love, 
for  a  deep  subjectivity  which  is  nevet  troubled  by  metaphysical 
subtleties,  is  the  ballata  composed  by  Cavalcanti  when  he  was 
banished  from  Florence  with  the  party  of  the  Bianctu  in  1300, 
and  took  refuge  at  Sarzana. 

The  third  poet  among  the  followers  of  the  new  school  was 
Cino  da  Fbtoia,  of  the  family  of  the  Sinibuldi.  His  love  poems 
^^  are  so  sWeet,  so  mellow  and  so  musical  that  they  are 

Pfftala.       oidy  surpassed  by  Dante.     The  pains  of  love  are 

described  by  him  with  vigorous  touches;  it  b  easy 
to  see  that  they  are  not  feigned  but  real.  The  psychology  of 
love  and  of  sorrow  nearly  reaches  perfection. 

As  the  author  of  the  Vita  nuova,  the  greatest  of  all  Italian 
poets,  Dante  also  belongs  to  the  same  lyric  school.    In  the  lyrics 

of  the  Vita  nuova  (so  called  by  its  author  to  indicate 
^J?  that  his  first  meeting  with  Beatrice  was  the  beginning 
1321).         for  him  of  a  life  entirely  different  from  that  he  had 

hitherto  led)  there  is  a  high  idealization  of  love.  It 
seems  as  if  there  were  in  it  nothing  earthly  or  human,  and  that 
the  poet  had  his  eyes  constantly  fixed  on  heaven  while  singing 
of  his  lady.  Everything  is  supersensual,  aerial,  heavenly,  and 
the  real  Beatrice  is  always  gradually  melting  more  and  more  into 
the  symboUcat  one — passing  out  of  her  human  nature  and  into 
the  divine.    Several  of  the  lyrics  of  the  Canzoniere  deal  with  the 


theme  of  the  "  new  life  ";  but  all  the  love  poems  do  not  refer 
to  Beatrice,  while  other  pieces  are  phih)sophical  and  bridge 
over  to  the  Convito. 

The  work  which  made  Dante  immortal,  and  raised  him  above 
all  other  men  of  genius  in  Italy,  was  hb  Divina  Commedia.  An 
allegorical  meaning  is  hidden  under  the  literal  one  of  this  great 
epic.  Dante  travelling  through  Hell,  Purgatory  and  Paradise, 
is  a  symbol  of  maidiind  aiming  at  the  double  object  of  temporal 
and  eternal  happiness.  By  the  forest  in  which  the  poet  loses 
himself  b  meant  the  civil  and  rehgious  confusion  of  society, 
deprived  of  its  two  guides,  the  emperor  and  the  pope.  The 
mountain  illuminated  by  the  sun  is  universal  monardiy.  The 
three  beasts  are  the  three  vices  and  the  three  powers  which 
offered  the  greatest  obstacles  to  Dante's  designs:  envy  is 
Florence,  light,  fickle  and  divided  by  the  Bianchi  and  Ncri; 
pride  b  the  house  of  France;  avarice  b  the  papal  court;  Virgil 
represents  reason  and  the  empire.  Beatrice  is  the  symbol  of  the 
supernatural  aid  without  which  man  cannot  attain  the  supreme 
end,  which  b  God.  — 

But  the  merit  of  the  poem  does  not  lie  in  the  allegory,  which 
still  connects  it  with  medieval  hterature.  What  b  new  in  it  is 
the  individual  art  of  the  poet,  the  classic  art  transfused  for  the 
first  time  into  a  Romance  form.  Dante  b  above  all  a  great 
artist.  Whether  he  describes  nature,  analyses  passions,  curses 
the  vices  or  sings  hymns  to  the  virtues,  be  b  alw.tj^  wonderful 
for  the  grandeur  and  delicacy  of  hb  art.  Out  of  the  rude  medieval 
vision  be  has  made  the  greatest  work  of  art  of  modem  times. 
He  took  the  materials  for  hb  poem  from  theology,  from  philo- 
sophy, from  hbtory,  from  mythology — but  more  especially  from 
his  own  passions,  from  hatred  and  love;  and  he  has  breathed 
the  breath  of  genius  into  all  these  materiab.  Under  the  pen  of 
the  poet,  the  dead  come  to  life  again;  they  become  men  again, 
and  speak  the  language  of  their  time,  of  their  passions.  Farinala 
degli  Uberti,  Boniface  VIII.,  Count  Ugolino,  Manfred,  SordtUo, 
Hugh  Capet,  St  Thomas  Aquinas,  Cacdaguida,  St  Benedict,  St 
Peter,  are  all  so  many  objective  creations;  they  stand  before 
us  in  all  the  hfe  of  their  characters,  their  feeUngs,  their  habits. 

Yet  thb  world  of  fancy  in  which  the  poet  moves  b  not  only 
made  living  by  the  power  of  hb  genius,  but  it  b  changed  by  his 
consciousness.  The  real  chastizer  of  the  sins,  the  rewarder  of 
the  virtues,  is  Dante  himself.  The  personal  interest  which  he 
brings  to  bear  on  the  historical  representation  of  the  three  worlds 
b  what  most  interests  us  and  stirs  us.  Dante  remakes  hbtory 
after  his  own  passions.  Thus  the  Dtvina  Commedia  can  fairly 
be  called,  not  only  the  most  life-like  drama  of  the  thoughts  and 
feelings  that  moved  men  at  that  time,  but  also  the  moft  clear 
and  spontaneous  reflection  of  the  individual  feelings  of  the  poet, 
from  the  indignation  of  the  citizen  and  the  exile  to  the  faith  of  the 
believer  and  the  ardour  of  the  philosopher.  The  Divina  Corn- 
media  fixed  and  dearly  defined  the  destiny  of  Itahan  hterature, 
to  give  artbtic  lustre,  and  hence  immortality,  to  all  the  forms  of 
literature  which  the  middle  ages  had  produced.  Dante  begins 
the  great  era  of  the  Renaissance. 

Two  facts  characterize  the  literary  life  of  Petrarch — dassical 
research  and  the  new  human  feeling  introduced  into  hb  lyric 
poetry.  Nor  are  these  two  facts  separate;  rather  is 
the  one  the  result  of  the  other.  The  Petrarch  who  J^^ 
travelled  about  unearthing  the  works  of  the  great  137^ 
Latin  writers  helps  us  to  understand  the  Petrarch  who,  - 
having  completely  detached  himself  from  the  middle  ages,  Icved 
a  real  lady  with  a  human  love,  and  celebrated  her  in  her  life 
and  after  her  death  in  poems  full  of  studied  elegance,  Petrarch 
was  the  first  humanbt,  and  he  was  at  the  same  time  the  first  lyric 
poet  of  the  modem  school.  Hb  career  was  long  and  tempestuous. 
He  lived  for  many  years  at  Avignon,  cursing  the  corruption  of 
the  papal  court;  he  travelled  through  nearly  the  whole  of 
Europe;  he  corresponded  with  emperors  and  popes;  he  was 
considered  the  first  man  of  letters  of  hb  time;  he  had  honours 
and  riches;  and  he  always  bore  about  within  him  discontent, 
melancholy  and  incapacity  for  satisfaction — three  characteristics 
of  the  modem  man. 

Hb  Cansoniere  is  divided  into  three  parts — the  first  containing 
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the  poems  written  during  Laura's  lifetime,  the  second  the  poems 
written  after  her  death,  the  third  the  Trionfi.  The  one  and  only 
subject  of  these  poems  is  love;  but  the  treatment  is  full  of  variety 
in  conception,  in  imagery  and  in  sentiment,  derived  from  the 
most  varied  impressions  of  nature.  Petrarch's  love  is  real  and 
deep,  and  to  this  is  due  the  merit  of  hia  lyric  verse,  which  is 
quite  different,  not  only  from  that  of  the  Proven^l  troubadours 
and  of  the  Italian  poets  before  him,  but  also  from  the  lyrics 
of  Dante.  Petrarch  is  a  psychological  poet,  who  dives  down 
into  his  own  soul,  examines  all  his  feelings,  and  knows  how  to 
reader  them  with  an  art  of  exquisite  sweetness.  The  lyrics  of 
Petrarch  are  no  longer  transcendental  like  Dante's,  but  on  the 
contrary  keep  entirely  within  human  limits.  In  struggles,  in 
doubts,  in  fears,  in  disappointments,  in  griefs,  in  joys,  in  fact  in 
everything,  the  poet  finds  material  for  his  poetry.  The  second 
part  of  the  Carwmiere  is  the  more  passionate.  The  Trionfi 
are  inferior;  it  is  dear  that  in  them  Petrarch  tried  to  imitate 
the  Divina  Commedia,  but  never  came  near  it.  The  Canzoniere 
includes  also  a  few  political  poems — a  canzone  to  Italy,  one 
supposed  to  be  addressed  to  Cola  di  Rienzi  and  several  sonnets 
against  the  court  of  Avignon.  These  are  remarkable  for  their 
vigour  of  feeling,  and  also  for  showing  that  Petrarch  had  formed 
the  idea  of  Italianili  better  even  than  Alighieri.  The  Italy  which 
he  wooed  was  different  from  any  conceived  by  the  men  of  the 
middle  ages,  and  in  this  also  he  was  a  preciu-sor  of  modem 
times  and  of  modem  aspirations.  Petrarch  had  no  decided 
political  idea.  He  exalted  Cola  di  Rienzi,  invoked  the  emperor 
ChoHes  IV.,  praised  the  Visconri;  in  fact,  his  politics  were  affected 
more  by  impressions  than  by  principles;  but  above  all  this 
reigned  constantly  the  love  <A  Italy,  his  andent  and  glorious 
country,  which  in  his  mind  is  reunited  with  Rome,  the  great 
city  of  his  heroes  Cicero  and  Sdpio. 

Boccacdo  had  the  same  enthusiastic  love  of  antiquity  and  the 
same  worship  for  the  new  Italian  literature  as  Petrurch.     He 

was  the  first,  with  the  help  of  a  Greek  bom  in  Calabria, 
^JJ!**  ^o  P"*;  together  a  Latin  translation  of  the  Iliad  and 
I3rs).  the  Odyssey.     His  vast  classical  learning  was  shown 

spedally  in  the  work  De  genealogia  deorum,  in  which 
he  enumerates  the  gods  according  to  genealogical  trees  con- 
structed on  the  authority  of  the  various  authors  who  wrote 
about  the  pagan  divinities.  This  work  marked  an  era  in  studies 
preparatory  to  the  revival  of  classical  learning.  And  at  the 
same  time  it  opened  the  way  for  the  modem  criticism,  because 
Boccacdo  in  his  researches,  and  in  his  own  judgment  was 
always  independent  of  the  authors  whom  he  most  esteemed. 
The  Genealogia  deorum  b,  as  A.  H.  Heeren  said,  an  encyclopaedia 
of  mythological  knowledge;  and  it  was  the  precursor  of  the 
great  humanistic  movement  which  was  developed  in  the  isth 
century.  Boccacdo  was  also  the  first  historian  of  women  in 
his  De  daris  mulieribus,  and  the  first  to  undertake  to  tell  the 
story  of  the  great  unfortunate  in  his  De  casibws  virorum 
iUuslrium.  He  continued  and  perfected  former  geographical 
investigations  in  his  interesting  book  De  monlibus,  silvis, 
fontibus,  lacubus,  fiuminibiK,  slagnis,  el  palvdibus,  et  de  nominibtis 
maris,  for  which  he  made  use  of  Vibius  Sequester,  but  which 
contains  also  many  new  and  valuable  observations.  Of 
his  Italian  works  his  lyrics  do  not  come  anywhere  near  to 
the  perfection  of  Petrarch's.  His  sonnets,  mostly  about  love, 
are  quite  mediocre.  Hb  narrative  poetry  is  better.  Although 
now  he  can  no  longer  claim  the  distinction  long  conceded  to 
him  of  having  invented  the  octave  stanza  {which  afterwards 
became  the  metre  of  the  poems  of  Boiardo,  of  Ariosto  and  of 
Tasso),  yet  he  was  certainly  the  first  to  use  it  in  a  work  of  some 
length  and  written  with  artistic  skill,  such  as  is  his  Teseide, 
the  oldest  Italian  romantic  poem.  The  FUoslrato  relates  the 
loves  of  Troiolo  and  Griseida  (Troilus  and  Cressida).  It  may  be 
that  Boccaccio  knew  the  French  poem  of  the  Trojan  war  by 
Benolt  de  Sainte-More;  but  the  interest  of  the  Italian  work 
lies  in  the  analysis  o£  the  passion  of  love,  which  is  treated  with 
a  masterly  hand.  The  Ifinfaie  jiesdano  tells  the  love  story  of 
the  nymph  Mesola  and  the  shepherd  Africo.  The  Amorosa 
Visione,  a  poem  in  triplets,  doubtless  owed  its  origin  to  the 


Divina  Commedia.    The  Amelo  is  a  mixture  of  prose  and  poetry, 
and  is  the  first  Italian  pastoral  romance. 

The  FUocopo  takes  the  earhest  place  among  prose  romances. 
In  it  Boccacdo  tells  in  a  laborious  style,  and  in  the  most  proUx 
way,  the  loves  of  Florio  and  Biancafiore.  Probably  for  this 
work  he  drew  materials  from  a  popular  source  or  from  a  Byzantine 
romance,  which  Leonzio  Pilato  may  have  mentioned  to  him. 
In  the  FUocopo  there  is  a  remarkable  exuberance  in  the  mytho- 
logical part,  which  damages  the  romance  as  an  artistic  work, 
but  which  contributes  to  the  history  of  Boccaccio's  mind.  The 
Fiammetta  is  another  romance,  about  the  loves  of  Boccacdo 
and  Maria  d'Aquino,  a  supposed  natural  daughter  of  King 
Robert,  whom  he  always  called  by  this  name  of  Fiammetta. 

The  Italian  work  which  prindpally  made  Boccacdo  famous 
was  the  Decamerone,  a  collection  of  a  hundred  novels,  related  by 
a  party  of  men  and  women,  who  had  retired  to  a  villa  near 
Florence  to  escape  from  the  plague  in  1348.  Novel-writing, 
so  abundant  in  the  preceding  centuries,  especially  in  France, 
now  for  the  first  time  assumed  an  artistic  shape.  The  style  of 
Boccacdo  tends  to  the  imitarion  of  Latin,  but  in  him  prose  first 
took  the  form  of  daborated  art.  The  rudeness  of  the  old  fabliaux 
gives  place  to  the  careful  and  consdentious  work  of  a  mind 
that  has  a  feeling  for  what  is  beautiful,  that  has  studied  the 
classic  authors,  and  that  strives  to  imitate  them  as  much  as 
possible.  Over  and  al>ove  this,  in  the  Decamerone,  Boccaccio  is 
a  delineator  of  character  and  an  observer  of  passions.  In  this 
lies  his  novelty.  Much  has  been  written  about  the  sources  of 
the  novels  of  the  Decamerone.  Probably  Boccacdo  made  use 
both  of  written  and  of  oral  sources.  Popular  tradition  must 
have  furnished  him  with  the  materials  of  many  stories,  as,  for 
example,  that  of  Griseida. 

Unlike  Petrarch,  who  was  always  discontented,  preoccupied, 
wearied  with  life,  disturbed  by  disappointments,  we  find 
Boccacdo  calm,  serene,  satisfied  with  himself  and  with  his 
surroundings.  Notwithstanding  these  fundamental  differences 
in  their  characters,  the  two  great  authors  were  old  and  warm 
friends.  But  thdr  affection  for  Dante  was  not  equal.  Petrarch, 
who  says  that  he  saw  him  once  in  his  childhood,  did  not  preserve 
a  pleasant  recollection  of  him,  and  it  would  be  useless  to  deny 
that  he  was  jealous  of  his  renown.  The  Divina  Commedia  was 
sent  him  by  Boccacdo,  when  he  was  an  old  man,  and  he  con- 
fessed that  he  never  read  it.  On  the  other  hand,  Boccaccio 
felt  for  Dante  something  more  than  love — enthusiasm.  He 
wrote  a  biography  of  him,  of  which  the  accuracy  is  now  unfairly 
depreciated  by  some  critics,  and  he  gave  public  critical  lectures 
on  the  poem  in  Santa  Maria  dd  Fiore  at  Florence. 

Fazio  degli  Uberti  and  Federigo  Frezzi  were  imitators  of  the 
Divina  Commedia,  but  only  in  its  external  form.     The  former 
wrote  the  DiUamondo,  a  long  poem,  in  which  the  ^^^^ 
author  supposes  that  he  was  taken  by  the  geographer  ^,^^ 
Solinus  into  different  parts  of  the  world,  and  that  his  coaimt^U. 
guide  related  the  history  o£  them.     The  legends  of 
the  rise  of  the  different  Italian  dries  have  some  importance 
historically.     Frezzi,  bishop  of  his  native  town  Foligno,  wrote 
the  Quadriregio,  a  poem  of  the  four  kingdoms — Love,  Satan, 
the  Vices  and  the  Virtues.     This  poem  has  many  points  of 
resemblance  with  the  Divina  Commedia.     Frezzi  pictures  the 
condition  of  man  who  rises  from  a  state  of  vice  to  one  of  virtue, 
and  describes  hell,   the  limbo,  purgatory  and    heaven.    The 
poet  has  Pallas  for  a  companion. 

Ser  Giovanni  Fiorentino  wrote,  under  the  title  of  Pecorone, 
a  collection  of  tales,  which  are  supposed  to  have  been  related 
by  a  monk  and  a  nun  in  the  parlour  of  the  monastery  ^^,^,11^, 
of  Forll.  He  dosely  imitated  Boccacdo,  and  drew 
on  Villani's  chronide  for  his  historical  stories.  Franco  Sacchetti 
wrote  tales  too,  for  the  most  part  on  subjects  taken  from 
Florendne  history.  His  book  gives  a  life-like  picture  of  Florentine 
sodety  at  the  end  of  the  14th  century.  The  subjects  are  almost 
always  improper;  but  it  is  evident  that  Sacchetti  collected  ali 
these  anecdotes  in  order  to  draw  from  them  his  own  condusions 
and  moral  reflections,  which  are  to  be  found  at  the  end  of  every 
story.    From  this  point  of  view  Saccfaetti's  work  comes  n 
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the  Monaiisationes  of  the  middle  ages.     A  third  novelist  was 
Giovantu  Sercambi  of  Lucca,  who  after  1374  wrote  a  book, 
in  imitation  of  Boccacdo,  about  a  party  of  people  who  wi 
supposed  to  fly  from  a  plague  and  to  go  travelling  about 
diSerent  Italian  dties,  stopping  here  and  there  telling  stori 
Later,  but  important,  names  are  those  of  Massucdo  Salernitano 
(Tommaso  Guardato),  who  wrote  the  Noveilino,  and  Antonio 
Comazzano  whose  Froverbii  became  extremely  popular. 

It  has  already  been  said  that  the  Cbronicl^  formerly  believed 
to  have  been  of  the  13th  century  are  now  regarded  as  forgeries 
of  later  times.    At  the  end  of  the  litb  century,  however, 
"j*  we  find  a  chronicU  by  Dioo  Compagni,  which,  not- 

^fa,  withstanding  the  unfavourable  opinion  of  it  entertained 

especially  by  some  German  writers,  is  in  all  probability 
authentic.  Little  is  luiown  about  the  life  of  Compagni.  Noble 
by  birth,  he  was  democratic  in  feeling,  and  was  a  supporter 
of  the  new  ordinances  of  Giano  della  Bella.  As  prior  and  gon- 
falonier of  justice  he  always  had  the  public  wdfare  at  heart. 
When  Charles  of  Valois,  the  nominee  of  Boniface  VIII.,  was 
expected  in  Florence,  Compagni,  foreseeing  the  evib  of  civil 
discord,  assembled  a  number  of  citizens  in  the  church  of  San 
Giovanni,  and  tried  to  quiet  their  excited  spirits.  His  chronicle 
relates  the  events  that  came  under  hja  own  notice  from  n&o 
131 3.  It  bears  the  stamp  of  a  strong  subjectivity.  The  narrative 
is  constantly  personal.  It  often  rises  to  the  finest  dramatic 
style.  A  strong  patriotic  feeling  and  an  exalted  desire  for  what  is 
right  pervade  the  bnxik.  Compagni  is  more  an  historian  than 
a  chronicler,  because  he  looks  for  the  reasons  of  events,  and 
makes  profound  reflections  on  them.  According  to  our  judgment 
he  is  one  of  the  most  important  authorities  for  that  period  of 
Florentine  history,  notwithstanding  the  not  inagnificjuit  mistakes 
in  fact  which  are  to  be  found  in  his  writings.  On  the  contrary, 
Giovanni  ^llani,  bom  in  1300,  was  more  of  a  chronicler  than  an 
historian.  He  relates  the  events  up  to  1347.  The  journeys 
that  he  made  in  Italy  and  France,  and  the  information  thus 
acquired,  accovmt  for  the  fact  that  his  chronicle,  called  by  him 
Istoriejioreniine,  comprises  events  that  occurred  all  over  Europe. 
What  specially  distinguishes  the  work  of  Villani  is  that  he  speaks 
at  length,  not  only  of  events  in  politics  and  war,  but  also  of  the 
stipends  of  public  officials,  of  the  sums  of  money  used  for  paying 
soldiers  and  for  public  festivals,  and  of  many  other  things  of 
which  the  knowledge  is  very  valuable.  With  such  an  abundance 
of  information  it  is  not  to  be  wondered  at  that  Villani's  narrative 
is  often  encumbered  with  fables  and  errors,  particularly  when 
he  speaks  of  things  that  happened  before  his  own  time.  Matteo 
was  the  brother  of  Giovanni  Villani,  and  continued  the  chronicle 
up  to  1363.  It  was  again  continued  by  Filippo  Villani.  Gino 
Capponi,  author  of  the  CommenlaH  dell'  acquUlo  di  Pisa  and 
of  the  narration  of  the  Tumulto  dei  ciompi,  belonged  to  both 
the  14th  and  the  15th  centuries. 

The  Divina  Commedia  is  ascetic  in  its  conception,  and  in  a 
good  many  points  of  its  execution.  To  a  large  extent  similar 
At^tB  '^  ^^  genius  of  Petrarch;  yet  neither  Petrarch  nor 
^rf^att,  Dante  could  be  classified  among  the  pure  ascetics  of 
their  rime.  But  many  other  writers  come  under  this 
head.  St  Catherine  of  Siena's  mysticism  was  political.  She  was 
a  really  extraordinary  woman,  who  aspired  to  bring  back  the 
Church  of  Rome  to  evangelical  virtue,  and  who  has  left  a 
collection  of  letters  written  in  a  high  and  lofty  tone  to  all  kinds 
of  people,  including  popes.  She  joins  hands  on  the  one  side  with 
Jacopone  of  Todi,  on  the  other  with  Savonarola.  Hers  is  the 
strongest,  clearest,  most  exalted  religious  utterance  that  made 
itself  heard  in  Italy  in  the  14th  century.  It  is  not  to  be  thought 
that  precise  ideas  of  reformation  entered  into  her  head,  but  the 
want  of  a  great  moral  reform  was  felt  in  her  heart.  And  she 
spoke  indeed  tx  abundantia  cordis.  Anyhow  the  daughter  of 
Jacopo  Benjncasa  must  take  her  place  among  those  who  from 
afar  off  prepared  the  way  for  the  religious  movement  which  took 
effect,  especially  in  Germany  and  England,  in  the  i6th  century. 

Another  Sienese,  Giovanni  Colombini,  founder  of  the  order 
of  Jesuati,  preached  poverty  by  precept  and  example,  going 
back  to  the  religious  idea  of  St  Francis  of  Assisi.    His  letters 


are  among  the  most  remarkable  in  the  category  of  ascetic  works 
in  the  14th  century.  Passavanti,  in  his  Specckio  della  vera 
penitetaa,  attached  instruction  to  narrative.  Cavalca  translated 
from  the  I^tin  the  Vite  dei  santi  padri.  Rivalta  left  behind. 
him  many  sermons,  and  Franco  Sacchetti  (the  famous  novelist) 
many  discourses.  On  the  whole,  there  is  no  doubt  that  one  of 
the  most  important  productions  of  the  Italian  spirit  of  the  14th 
century  was  the  religious  literatiure. 

In  <Urect  antithesis  with  this  is  a  kind  of  literature  which  has 
a  strong  piopular  element.  Humorous  poetry,  the  poetry  of 
laughterandjest,whichaswesawwaslargdydeveloped 
in  the  13th  century,  was  carried  on  in  the  14th  by  potry. 
Bindo  Bonichi,  Arrigo  di  Castrucdo,  Cecco  Nuccoli, 
Andrea  Orgagna,  Filippo  de'  Bardi,  Adtiano  de'  Rossi,  Antonio 
Pucd  and  other  lesser  writers.  (>rgagna  was  specially  comic; 
Bonichi  was  comic  with  a  satirical  and  moral  purpose.  Antonio 
Pucd  was  superior  to  all  of  them  for  the  variety  of  his  producUon. 
Heputinto triplets thecArontc/eof  Giovanni  Villani  {CetUiloquio), 
and  wrote  many  historical  poems  called  ServenUsi,  many  comic 
poems,  and  not  a  few  epico-popular  compositions  on  various 
subjects.  A  little  poem  of  his  in  seven  cantos  treats  of  the  war 
between  the  Florentines  and  the  Pisans  from  1362  to  1365. 
Other  poems  drawn  from  a  legendary  source  celebrate  the  Reina 
d'  Oriente,  ApoUonio  di  Tiro,  the  Bel  Gherardino,  &c.  These 
poems,  meant  to  be  redted  to  the  people,  are  the  remote  ancestors 
of  the  romantic  epic,  which  was  devdoped  in  the  i6th  century, 
and  the  first  representatives  of  which  were  Boiardo  and  Ariosto. 

Many  poets  of  the  14th  century  have  left  us  political  works. 
Of  these  Fazio  degli  Uberti,  the  author  of  LHttanumdo,  who 
wrote  a  Serventese  to  the  lords  and  people  of  Italy,  a  pumini 
poem  on  Rome,  a  fierce  invective  against  Charles  IV.  mm^ 
of  Luxemburg,  deserves  notice,  and  Francesco  di  •"•'•y 
Vaimozzo,  Frate  Stoppa  and  Matteo  Frescobaldi.  It  '***7' 
may  be  said  in  general  tliat  following  the  example  of  Petrarch 
many  writers  devoted  themselves  to  patriotic  poetry.  From 
this  period  also  dates  that  literary  phenomenon  known  under 
the  name  of  Petrarchism.  The  Petrarchists,  or  those  who  sang 
of  love,  imitating  Petrarch's  manner,  were  found  already  in  the 
14th  century.  But  others  treated  the  same  subject  with  more 
originality,  in  a  manner  that  might  be  called  semi-popular. 
Such  were  the  BallaU  of  Ser  Giovanni  Fiorentino,  of  Franco 
Sacchetti,  of  Niccolo  Soldanieri,  of  Guido  and  Bindo  Donati. 
Ballate  were  poems  sung  to  dancing,  and  we  have  m^oHn 
very  many  songs  for  music  of  the  14th  century.  We  j^  van*. 
have  already  stated  that  Antonio  Pucd  versified 
Villani's  Chronicle.  This  instance  of  versified  history  is  not 
unique,  and  it  is  evidentiy  cotmected  with  the  predsdy  similar 
phenomenon  offered  by  the  "  vulgar  Latin  "  Utetature.  It  is 
enough  to  notice  a  chronide  of  Arezzo  in  terza  rima  by  Gorello 
de'  Sinigardi,  and  the  history,  also  in  terza  rima,  of  the  journey 
of  Pope  Alexander  III.  to  Venice  by  Pier  de'  Natali.  Besides 
this,  every  kind  of  subject,  whether  history,  tragedy  or  hus- 
bandry, was  treated  in  verse.  Neri  di  Landodo  wrote  a  life  of 
St  Catherine;  Jacopo  Gradenigo  put  the  gospels  into  triplets; 
Paganino  Bonafede  in  the  Tesoro  dei  ruslici  gave  many  precepts 
in  agriculture,  beginning  that  kind  of  Georgic  poetry  which  was 
fully  developed  later  by  Alamanni  in  his  CoUivaeione,  by  Girolamo 
Barufialdi  in  the  Canapajo,  by  Rucellai  in  the  Api,  by  Barto- 
lommeo  Lorenzi  in  the  CoUivtaiotte  dei  monti,  by  Giambattista 
Spolverini  in  the  Coltivazione  del  riso,  &c. 

There  cannot  have  been  an  entire  absence  of  dramatic  litera- 
ture in  Italy  in  the  14th  century,  but  traces  of  it  are  wanting, 
although  we  find  them  again  in  great  abundance  in  the       prmmw, 

5th  century.  The  14th  century  had,  however,  one 
drama  unique  of  its  kind.  In  the  sixty  years  (125010  1310)  which 
ran  from  the  death  of  the  emperor  Frederick  II.  to  the  expedition 
of  Henry  VII.,  no  emperor  had  come  into  Italy.  In  the  north  of 
Italy,  Ezzdino  da  Romano,  with  the  tide  of  imperial  vicar,  had 
taken  possession  of  almost  the  whole  of  the  March  of  Treviso, 
and  threatened  Lombardy.  The  popes  proclaimed  a  crusade 
against  him,  and,  crushed  by  it,  the  Ezzelini  fell.  Padua  then 
began  to  breathe  again,  and  took  to  extending  its  dominion. 
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There  was  living  at  Padua  Albertino  Mussato,  born  in  1261,  a 
year  after  the  catastrophe  of  the  Ezzelini;  he  grew  up  among  the 
survivors  of  a  generation  that  hated  the  name  of  the  tyrant. 
After  having  written  in  Latin  a  history  of  Henry  VII.  he  devoted 
himself  to  a  dramatic  work  on  Ezzeiino,  and  wrote  it  also 
Latio,  The  Eccerinus,  which  was  probably  never  represented 
on  the  stage,  has  been  by  some  critics  compared  to  the  great 
tragic  works  of  Greece.  It  would  probably  be  nearer  the  truth 
to  say  that  it  has  nothing  in  common  with  the  works  of  Aeschyli 
but  certainly  the  dramatic  strength,  the  delineation  of  certain 
situations,  and  the  narration  of  certain  events  are  very  original. 
Mussato's  work  stands  alone  in  the  history  of  Italian  dramatic 
literature.  Perhaps  this  would  not  have  been  the  case  if  he  had 
written  it  in  Italian. 

In  the  last  years  of  the  14th  century  we  find  the  struggle  that 
was  soon  to  break  out  between  the  indigenous  literary  tradition 
and  the  reviving  classicism  already  alive  in  spirit.  As  repre- 
sentatives of  this  struggle,  of  this  antagonism,  we  may  consider 
Luigi  Matsilio  and  Coluccio  Salutati,  both  learned  men  who 
spoke  and  wrote  Latin,  who  aspired  to  be  humanists,  but  who 
meanwhile  also  loved  Dante,  Petrarch  and  Boccaccio,  and  felt 
and  celebrated  in  their  writings  the  beauty  of  Italian  hterature, 
3.  The  Renaissance. — A  great  intellectual  movement,  which 
had  been  gathering  for  a  long  time,  made  itself  felt  in  Italy  in 
the  15th  century.  A  number  of  men  arose,  all  learned, 
^JJ^  laborious,  indefatigable,  and  all  intent  on  one  great 
haralag,  work.  Such  were  Niccolo  Niccoli,  Giannozzo  Manetti, 
Pall  a  Strozzi,  Leonardo  Bruni,  Francesco  Filelfo, 
Poggio  Bracciolini,  Carlo  d'Arezzo,  Lorenzo  Valla.  Manetti 
buried  himself  in  his  books,  slept  only  for  a  few  hours  in  the 
night,  never  went  out  of  doors,  and  spent  his  time  in  translating 
from  Greek,  studying  Hebrew,  and  commenting  on  Aristotle. 
Palla  Strozzi  sent  into  Greece  at  his  own  expense  to  search  for 
ancient  books,  and  had  Plutarch  and  Plato  brought  for  him. 
Poggio  Bracciolini  went  to  the  Council  of  Constance,  and  found 
in  a  monastery  in  the  dust-hole  Cicero's  Orations.  He  copied 
Quintilian  with  his  own  hand,  discovered  Lucretius,  Plautus, 
Pliny  and  many  other  Latin  authors.  Guarino  went  through  the 
East  in  search  of  codices.  Giovanni  Aurispa  returned  to  Venice 
with  many  hundreds  of  manuscripts.  What  was  the  passion  that 
excited  all  these  men?  What  did  they  search  after?  What  did 
they  look  to?  These  Italians  were  but  handing  on  the  solemn 
tradition  which,  although  partly  latent,  was  the  informing 
principle  of  Italian  medieval  history,  and  now  at  length  came 
out  triumphant.  This  tradition  was  that  same  tenacious  and 
sacred  memory  of  Rome,  that  same  worship  of  its  language  and 
institutions,  which  at  one  time  had  retarded  the  development  of 
Italian  Hterature,  and  now  grafted  the  old  Latin  branch  of 
ancient  classicism  on  the  flourishing  stock  of  Italian  literature. 
All  this  is  but  the  continuation  of  a  phenomenon  that  has  existed 
for  ages.  It  is  the  thought  of  Rome  that  always  dominates 
Italians,  the  thought  that  keeps  appearing  from  Boetius  to 
Dante  Alighieri,  from  Arnold  of  Brescia  to  Cola  di  Rienzi,  which 
gathers  strength  with  Petrarch  and  Boccaccio,  and  finally  be- 
comes triumphant  in  hterature  and  life — in  life,  because  the 
modem  spirit  is  fed  on  the  works  of  the  ancients.  Men  come 
to  have  a  more  just  idea  of  nature:  the  world  b  no  longer 
cursed  or  despised;  truth  and  beauty  join  hands;  man  is  bom 
again;  and  human  reason  resumes  its  rights.  Everything,  the 
individual  and  society,  are  changed  under  the  influence  of  new 
facts. 

First  of  all  there  was  formed  a  human  individuality,  which  was 
wanting  in  the  middle  ages.  As  J.  Burckhaidt  has  stud,  the  man 
was  changed  into  the  individual.  He  began  to  feel  and 
assert  his  own  personality,  which  was  constantly 
^  attaining  a  fuller  realizarion.  As  a  consequence  of 
this,  the  idea  of  fame  and  the  desire  for  it  arose.  A 
really  cultured  class  was  formed,  in  the  modem  meaning  of  the 
word,  and  the  conception  was  arrived  at  (completely  unknown 
in  former  times)  that  the  worth  of  a  man  did  not  depend  at  all  on 
his  birth  but  on  his  personal  qualities.  Poggio  in  his  dialogue 
De  nobUitate  declares  that  he  entirely  agreed   with  his  inter- 


I  locutors  Niccoli  Niccoli  and  Lorenzo  de'  Medici  in  the  opinion 
I  tbattherebnoothernobilitybutthatofpersonalmerit.  External 
life  was  growing  more  refined  in  all  particulars;  the  man  of  society 
was  created;  rules  for  civilized  life  were  made;  there  was  an 
increasing  desire  tor  sumptuous  and  artistic  entertainments. 
The  medieval  idea  of  enstence  was  turned  upside  down;  men 
who  had  hitherto  tumed  their  thoughts  exclusively  to  heavenlj' 
things,  and  believed  exclusively  in  the  divine  right,  now  began 
to  think  of  beautifying  their  earthly  existence,  of  making  it 
happy  and  gay,  and  retumed  to  a  belief  in  their  human  rights. 
This  was  a  great  advance,  but  one  which  carried  with  it  the 
seeds  of  many  dangers.  The  conception  of  morality  became 
gradually  weaker.  The  "  fay  ce  que  vouldras  "  of  Rabelais 
became  the  first  principle  of  life.  Religious  feeling  was  blunted. 
was  weakened,  was  changed,  became  pagan  again.  Finally 
the  Italian  of  the  Renaissance,  in  his  qualities  and  his  passions, 
became  the  most  remarkable  representative  of  the  heights  and 
depths,  of  the  virtues  and  faults,  of  humanity.  Corruption  was 
associated  with  all  that  is  most  ideal  in  life;  a  profound  scepticism 
took  hold  of  people's  minds;  indifference  to  good  and  evil 
reached  its  highest  point. 

Besides  this,  a  great  literary  danger  was  hanging  over  Italy. 
Humanism  threatened  to  submerge  its  youthful  national  litera- 
ture.    There  were  authors  who  laboriously  tried  to     ,„ 

give  Italian  Latm  forms,  to  do  again,  after  Dante  s  aaagen 
time,  what  Guittone  d'Arezzo  had  so  unhappily  done  otLatta' 
in  the  13th  century.  Provincial  dialects  tried  to  '""■ 
reassert  themselves  in  literature.  The  great  authors  of  the  i4lh 
century,  Dante,  Petrarch,  Boccaccio,  were  by  many  people 
forgotten  or  despised. 

It  was  Florence  that  saved  literature  by  reconciling  the 
classical  models  to  modern  feeling,  Florence  that  succeeded  in 
assimilaring  classical  forms  to  the  "vulgar"  art. 
Still  gathering  vigour  and  elegance  from  classicism,  fj^*f°* 
still  drawing  from  the  ancient  fountains  all  that  they  „„j,_ 
could  supply  of  good  and  useful,  it  was  able  to  preserve 
its  real  hfe,  to  keep  its  national  traditions,  and  to  guide  literature 
along  the  way  that  had  been  opened  to  it  by  the  writers  of  the 
preceding  century.  At  Florence  the  most  celebrated  humanists 
wrote  also  in  the  vulgar  tongue,  and  commented  on  Dante  and 
Petrarch,  and  defended  them  from  their  enemies.  Leone  Battista 
.Alberti,  the  learned  Greek  and  Latin  scholar,  wrote  in  the 
vemacular,  and  Vespasiano  da  Bisticci,  whilst  he  was  constantly 
absorbed  in  Greek  and  Latin  manuscripts,  wrote  the  Vite  di 
uomini  iUuslri,  valuable  for  their  historical  contents,  and 
rivalling  the  best  works  of  the  14th  century  in  their  candour  and 
simplicity.  Andrea  da  Barberino  wrote  the  beautiful  prose  of 
the  Radi  di  Francia,  giving  a  colouring  of  "  romanit^  "  to  the 
chivalrous  romances.  Belcari  and  Benivieni  carry  us  back  to 
the  mystic  idealism  of  earlier  times. 

But  it  is  in  Lorenzo  de'  Medici  that  the  influence  of  Florence 
on  the  Renaissance  is  particularly  seen.  His  mind  was  formed 
by  the  ancients:  he  attended  the  class  of  the  Greek 
Argyropulos,  sat  at  Platonic  banquets,  took  pains  to  ^^I^cl 
collect  codices,  sculptures,  vases,  pictures,  gems  and 
drawings  to  ornament  the  gardens  of  San  Marco  and  to  form  the 
library  afterwards  called  by  his  name.  In  the  saloons  of  his 
Florentine  palace,  in  his  villas  at  Careggi,  Fiesole  and  Arrbra, 
stood  the  wonderful  chests  painted  by  Dello  with  stories  from 
Ovid,  the  Hercules  of  Pollajuolo,  the  Pallas  of  Botticelli,  the 
works  of  Filippino  and  Verrocchio.  Lorenco  de'  Medici  iived 
entirely  in  the  classical  world;  and  yet  if  we  read  his  poems 
we  only  see  the  man  of  his  time,  the  admirer  of  Dante  and  of  the 
old  Tuscan  poets,  who  takes  inspiration  from  the  popular  muse, 
and  who  succeeds  in  giving  to  his  poetry  the  colours  of  the  most 
pronounced  realism  as  well  as  of  the  loftiest  idealism,  who 
passes  from  the  Platonic  sonnet  to  the  impassioned  triplets  of 
the  AiHori  di  Ventre,  from  the  grandiosity  of  the  SalTe  to  Nencia 
and  to  Beoni,  from  the  Canto  carnascialesco  to  the  Lauds.  The 
feeling  of  nature  is  strong  in  him — at  one  time  sweet  and  melan- 
choly, at  another  vigorous  and  deep,  as  if  an  echo  of  the  feelings, 
the  sorrows,  the  ambitions  of  that  deeply  agitated  life.     He 
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liked  to  look  into  his  own  heart  with  a  severe  tye,  but  he  was 
also  able  to  pout  himself  out  with  tumultuous  fulness.  He 
described  with  the  art  of  a  sculptor;  he  satirized,  laughed, 
prayed,  sighed,  always  elegant,  always  a  Florentine,  but  a 
Florentine  who  read  Anacreon,  Ovid  and  Tibullua,  who  wished 
to  enjoy  life,  but  also  to  taste  of  the  refinements  of  art. 

Next  to  Lorenzo  comes  Poliziano,  who  also  united,  and  with 
greater  art,  the  ancient  and  the  modem,  the  popular  and  the 
Poiuiaao,   cl^33i<^  style.    In  his  Rispelli  and  in  his  BaUale  the 

freshness  of  imagery  and  the  plasticity  of  form  aie 
inimitable.  He,  a  great  Greek  scholar,  wrote  Italian  verses  with 
dazzHng  colours;  the  purest  elegance  of  the  Greek  sources 
pervaded  his  art  in  all  its  varieties,  in  the  Orfeo  as  well  as  the 
Statue  per  la  giostra. 

As  a  consequence  of  the  intellectusd  movement  towards  the 
Renaissance,  there  arose  in  Italy  in  the  15th  century  three 

academies,  those  of  Florence,  of  Naples  and  of  Rome. 
ocmin. '    ^^^  Florentine  academy  was  founded  by  Cosmo  I. 

de'  Medici.  Having  heard  the  praises  of  Platonic 
jAilosophy  sung  by  Gemistus  Plctho,  who  in  1439  was  at  the 
council  of  Florence,  he  took  such  a  liking  for  those  opinions  that 
he  soon  made  a  plan  for  a  literary  congress  which  was  especially 
to  discuss  them.  Marsilius  Ficinus  has  described  the  occupations 
and  the  entertainments  of  these  academicians.  Here,  he  said, 
the  young  men  learnt,  by  way  of  pastime,  precepts  of  conduct 
and  the  practice  of  eloquence;  here  grown-up  men  studied  the 
government  of  the  republic  and  the  family;  here  the  aged 
consoled  themselves  with  the  belief  in  a  future  world.  The 
academy  was  divided  into  three  classes:  that  of  patrons,  who 
were  members  of  the  Medici  family;  that  of  hearers,  among 
whom  sat  the  most  famous  men  of  that  age,  such  as  Pico  della 
Mirandola,  Angelo  Poliziano,  Leon  Battista  Alberti;  that  of 
disciples,  who  were  youths  anxious  to  distinguish  themselves  in 
philosophical  pursuits.  It  is  known  that  the  Platonic  academy 
endeavoured  to  promote,  with  regard  to  art,  a  second  and  a 
more  exalted  revival  of  antiquity.  The  Roman  academy  was 
founded  by  Giulio  Fomponio  Leto,  with  the  object  of  promoting 
the  discovery  and  the  investigation  of  ancient  monuments  and 
boolu.  It  was  a  sort  of  reUgion  of  classicism,  mixed  with 
learning  and  philosophy.  Platina,  the  celebrated  author  of  the 
lives  of  the  first  hundred  popes,  belonged  to  it.  At  Naples,  the 
academy  known  as  the  Pontaniana  was  instituted.  The  founder 
of  it  was  Antonio  Beccadelli,  surnamed  II  Panormita,  and  after 
bis  death  the  head  was  U  Pontano,  who  gave  his  name  to  it, 
and  whose  mind  animated  it. 

Romantic  poems  were  the  product  of  the  moral  scepticism 
and  the  artistic  taste  of  the  isth  century.    Italy  never  had  any 

true  epic  poetry  in  its  period  of  literary  birth.  Still 
P^uy,        '^*^  could  it  have  any  in  the  Renaissance.     It  had, 

however,  many  poems  called  Cantari,  because  they 
contained  stories  that  were  sung  to  the  people;  and  besides  there 
were  romantic  poems,  such  as  the  Biiovo  d'Antona,  the  Regina 
Ancroja  and  others.  But  the  first  to  introduce  elegance  and  a 
new  life  into  this  style  was  Luigi  Pulci,  who  grew  up  in  the  house 
of  the  Medici,  and  who  wrote  the  Morgante  Maggiwe  at  the 
request  of  Lucrezia  Tomabuoni,  mother  of  Lorenzo  the  Magnifi- 
cent. The  material  of  the  Morgante  is  almost  completely  taken 
from  an  obscure  chivalrous  poem  of  the  isth  century  recently 
discovered  by  Professor  Pio  Raj'tia,  On  this  foundation  Pulci 
erected  a  structure  of  his  own,  often  turning  the  subject  into 
ridicule,  burlesquing  the  characters,  introducing  many  digres- 
sions, now  capricious,  now  scientific,  now  theological.  Pulci's 
merit  consists  in  having  been  the  first  to  raise  the  romantic  epic 
which  had  been  for  two  centuries  in  the  hands  of  story-tellers 
into  a  work  of  art,  and  in  having  united  the  serious  and  the 
comic,  thus  happily  depicting  the  manners  and  feelings  of  the 
time.  With  a  more  serious  intention  Matteo  Boiardo,  count  of 
Scandiano,  wrote  his  Orlando  inncmoralo,  in  which  he  seems  to 
have  aspired  to  embrace  the  whole  range  of  Cariovingian  legends; 
but  he  did  not  complete  his  task.  We  find  here  too  a  large  vein 
of  humour  and  burlesque.  Still  the  Ferrarese  poet  is  drawn  to 
the  world  of  romance  by  a  profound  sympathy  for  chivalrous 


manners  and  feelings — that  is  to  say,  for  love,  courtesy,  valour 
and  generosity.  A  third  romantic  poem  of  the  15th  century  was 
the  Mambriano  by  Francesco  Bello  (Cleco  of  Ferrara).  He  drew 
from  the  Cariovingian  cycle,  from  the  romances  of  the  Round 
Table,  from  classical  antiquity.  He  was  a  poet  of  no  common 
genius,  and  of  ready  imagination.  He  showed  the  influence  of 
Boiardo,  especially  in  something  of  the  fantastic  which  he 
introduced  into  his  work. 

The  development  of  the  drama  in  the  isth  century  was  very 
great.  This  Idnd  of  semi-popular  literature  was  born  in  Florence, 
and  attached  itself  to  certain  popular  festivities  that  urmam. 
were  usually  held  in  honour  of  St  John  the  Baptist, 
patron  saint  of  the  city.  The  Sacra  Roppresentasume  is  in 
substance  nothing  more  than  the  development  of  the  medieval 
Mislero  ("mystery-play").  Although  it  belonged  to  popular 
poetry,  some  of  its  authors  were  literary  men  of  much  renown. 
It  is  enough  to  notice  Lorenzo  de'  Medici,  who  wrote  San  Gio- 
vanni e  Paolo,  and  Feo  Belcari,  author  of  the  San  Panunsio,  the 
Abramo  ed  Isac,  &c.  From  the  isth  century,  some  element  of 
the  comic-profane  found  its  way  into  the  Sacra  Rappresenlazione. 
From  its  Biblical  and  legendary  conventionalism  Poliziano 
emancipated  himself  in  his  Orfeo,  which,  although  in  its  exterior 
form  belonging  to  the  sacred  representations,  yet  substantially 
detaches  itself  from  them  in  its  contents  and  in  the  artistic 
clement  introduced. 

From  Petrarch  onwards  the  edogue  was  a  kind  of  literature 
that  much  pleased  the  Italians.  In  it,  however,  the  pastoral 
element  is  only  apparent,  for  there  is  nothing  really 
rural  in  it.  Such  is  the  Arcadia  of  Jacopo  Sannazzaro  muy 
of  Naples,  author  of  a  wearisome  Latin  poem  De  Partu 
Virginis,  and  of  some  piscatorial  eclogues.  The  Arcadia  is 
divided  into  ten  eclogues,  in  which  the  festivities,  the  games, 
the  sacrifices,  the  manners  of  a  colony  of  shepherds  are  described. 
They  are  written  in  elegant  verses,  but  it  would  be  vain  to  look 
in  them  for  the  remotest  feeling  of  country  life.  On  the  other 
hand,  even  in  this  style,  Lorenzo  de'  Medici  was  superior.  His 
Nencia  da  Barberino,  as  a  modern  writer  says,  is  as  it  were  the 
new  and  clear  reproduction  of  the  popular  songs  of  the  environs 
of  Florence,  melted  into  one  majestic  wave  of  octave  stanzas. 
Lorenzo  threw  himself  into  the  spirit  of  the  bare  realism  of 
coimtry  life.  There  is  a  marked  contrast  between  this  work  and 
the  conventional  bucolic  of  Sannazzaro  and  other  writers,  A 
rival  of  the  Medici  in  this  style,  but  always  inferior  to  him,  was 
Luigi  Pulci  in  his  Beca  da  Dicotnano. 

The  lyric  love  poetry  of  this  century  was  unimportant.  In 
its  stead  we  see  a  completely  new  style  arise,  the  Canto  carna- 
scialesco.  These  were  a  kind  of  choral  songs,  which 
were  accompanied  with  symbolical  masquerades,  ™^. 
common  in  Florence  at  the  carnival.  They  were 
written  in  a  metre  like  that  of  the  ballate;  and  for  the  most 
part  they  were  put  into  the  mouth  of  a  party  of  workmen  and 
tradesmen,  who,  with  not  very  chaste  allusions,  sang  the  praises 
of  their  art.  These  triumphs  and  masquerades  were  directed 
by  Lorenzo  himself.  At  eventide  there  set  out  into  the  city 
large  companies  on  horseback,  playing  and  singing  these  songs. 
There  are  some  by  Lorenzo  himself,  which  surpass  all  the  others 
in  their  mastery  of  art.  That  entitled  Bacco  ed  Arianna  is  the 
most  famous. 

Gicolamo  Savonarola,  who  came  to  Florence  in  1489,  arose 
to  fight  against  the  literary  and  social  movement  of  the  Renais- 
sance. Some  have  tried  to  make  out  that  Savonarola  itellgiou* 
was  an  apostle  of  liberty,  others  that  he  was  a  precursor  reacuoa. 
of  the  Reformation.  In  truth,  however,  he  was  neither  fj^"' 
the  one  nor  the  other.  In  his  struggle  with  Lorenzo 
de'  Medici,  he  directed  his  attack  against  the  promoter  of  classical 
studies,  the  patron  of  pagan  literature,  rather  than  against  the 
political  tyrant.  Animated  by  mystic  zeal,  he  took  the  line  of  a 
prophet,  preaching  against  reading  voluptuous  authors,  against 
the  tyranny  of  the  Medici,  and  calling  for  popular  government. 
This,  however,  was  not  done  from  a  desire  for  civil  Uberty,  but 
because  Savonarola  saw  in  Lorenzo  and  his  court  the  greatest 
obstacle  to  that  return  to  Catholic  doctrine  which  was  his  heart's 
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desire;  while  he  thought  this  return  would  be  easily  accom- 
phshed  if,  on  the  fall  of  the  Medici,  the  Florentioe  republic  should 
come  into  the  hands  of  his  supponers.  There  may  be  more 
justice  in  looking  on  Savonarola  as  the  forerunner  of  the  Refonna- 
tioQ.  If  he  was  so,  it  was  more  than  he  intended.  The  friar  of 
Ferrara  never  thought  of  attacking  the  papal  dogma,  and  always 
maintained  that  he  wished  to  remain  within  the  church  of  Rome. 
He  had  none  of  the  great  aspirations  of  Luther.  He  only 
repeated  the  complaints  and  the  exhortations  of  St  Catherine 
of  Siena;  he  desired  a  reform  of  manners,  entirely  of  manners, 
not  of  doctrine.  He  prepared  the  ground  for  the  German  and 
English  religious  movement  of  the  i6th  century,  but  uncon- 
sciously. In  the  history  of  Italian  civilization  he  represents 
retrogression,  that  is  to  say,  the  cancelling  of  the  great  fact  of 
the  Ren^ssance,  and  return  to  medieval  ideas.  His  attempt 
to  put  himself  in  opposition  to  his  time,  to  arrest  the  course  of 
events,  to  bring  the  people  back  to  the  faith  of  the  past,  the 
belief  that  all  the  social  evils  came  from  a  Medici  and  a  Borgia, 
hisnotseeingthehistorical  reality,  as  it  was,  his  aspiring  to  found 
a  republic  with  Jesus  Christ  for  its  king — all  these  things  show 
that  Savonarola  was  more  of  a  fanatic  than  a  thinker.  Nor  has 
he  any  great  merit  as  a  writer.  He  wrote  Italian  sermons, 
hymns  (laudi),  ascetic  and  pohtical  treatises,  but  they  are 
roughly  executed,  and  only  important  as  throwing  light  on  the 
history  of  his  ideas.  The  religious  poems  of  Girolamo  Benivieni 
are  better  than  his,  and  are  drawn  from  the  same  inspirations. 
In  these  lyrics,  sometintes  sweet,  always  warm  with  religious 
feeling,  Benivieni  and  with  htm  Feo  Belcari  carry  us  back  to  the 
literature  of  the  14th  century. 

History  had  neither  many  nor  very  good  students  in  the 
ijth  century.  Its  revival  belonged  to  the  following  age.  It 
was  mostly  written  in  Latin.  Leonardo  Bruni  of 
Arezzo  wrote  the  history  of  Florence,  Gioviano 
Pontano  that  of  Naples,  in  Latin.  Bernardino  Corio 
wrote  the  history  of  Milan  in  Italian,  but  in  a  rude  way. 

Leonardo  da  Vind  wrote  a  treatise  on  painting,  Leon  Battista 
Alberti  one  on  sculpture  and  architecture.  But  the  names  of 
these  two  men  are  important,  not  so  much  as  authors  of  these 
treatises,  but  as  being  embodiments  of  another  characteristic 
of  the  age  of  the  Renaissance — versatility  of  genius,  power  of 
appUcation  along  many  and  varied  lines,  and  of  being  excellent 
in  all.  Leonardo  was  an  architect,  a  poet,  a  painter,  an  hydraulic 
engineer  and  a  distinguished  mathematician.  Albcrti  was  a 
musician,  studied  jurisprudence,  was  an  architect  and  a  draughts- 
man, and  had  great  fame  in  literature.  He  had  a  deep  feeling 
for  nature,  an  almost  unique  faculty  of  assimilating  aU  that 
he  saw  and  heard.  Leonardo  and  Alberti  are  representatives 
and  almost  a  compendium  in  themselves  of  all  that  intellectual 
vigour  of  the  Renaissance  age,  which  in  the  16th  century  took 
to  developing  itself  in  its  individual  parts,  making  way  for  what 
has  by  some  been  called  the  golden  age  of  Italian  literature. 

4.  Development  of  the  Renaissance. — The  fundamental  char- 
acteristic of  the  literary  epoch  following  that  of  the  Renaissance 
is  that  it  perfected  itself  in  every  kind  of  art,  in  particular 
uniting  the  essentially  Italian  character  of  its  language  with 
classicism  of  style.  This  period  lasted  from  about  1494  to  about 
1560;  and,  strange  to  say,  this  very  period  of  greater  fruitfulness 
and  literary  greatness  began  from  the  year  i4g4,  which  with 
Charles  VIII. 's  descent  into  Italy  marked  the  beginning  of  its 
political  decadence  and  of  foreign  domination  over  it.  But  this 
is  not  hard  to  explain.  All  the  most  famous  men  of  the  first 
half  of  the  i6th  had  been  educated  in  the  preceding  century. 
Pietro  Pomponazzi  was  bora  in  1462,  Marccllo  Virgilio  Adriani 
in  r464,  Castighone  in  1468,  Machiavelli  in  1469,  Bembo  in  1470, 
Michelangelo  Buonarroti  and  Ariosto  in  1474,  Nardi  in  1476, 
Trissino  in  1478,  Guicciardini  in  1482.  Thus  it  is  easy  to  under- 
stand how  the  literary  activity  which  showed  itself  from  the  end 
of  the  15th  centuiy  to  the  middle  of  the  following  one  was  the 
product  of  the  political  and  social  conditions  of  the  age  in  which 
these  minds  were  formed,  not  of  that  in  which  their  powers  were 
displayed. 

Niccold  MachiaveUi  and  Francesco  Guicciardini  were  the  chief 


ori^nators  of  the  science  of  history.  Machiavelli's  principal 
works  are  the  IstorU  fiorentine,  the  Discorsi  svUa  prima  deca 
diTiloLivfo,tixeArUdellaguaTaajidthe Principe.  His  «!,,__, 
merit  consists  in  having  been  the  creator  of  the  experi-  "*""''• 
mental  science  of  pohtics—in  having  observed  facts,  studied  histor- 
ies and  drawn  consequences  from  them.  His  history  is  sometimes 
inexact  in  facts;  it  is  rather  a  pt^tical  than  an  h^torical  work. 
The  peculiarity  of  MachiaveUi's  genius  lay,  as  has  been  said, 
in  his  artistic  feeling  for  the  treatment  and  discus^on  of  poUtics 
in  and  for  themselves,  without  regard  to  an  immediate  end — 
in  his  power  of  abstracting  himself  from  the  partial  appearances 
of  the  transitory  present,  in  order  more  thoroughly  to  possess 
himself  of  the  eternal  and  inborn  kingdom,  and  to  bring  it  into 
subjection  to  himself. 

Next  to  Machiavelli  both  as  an  historian  and  a  statesman 
comes  Francesco  Guicdardioi.  Guicciardini  was  very  observant, 
and  endeavoured  to  reduce  his  observations  to  a  sdence.  His 
Storia  d'llalia,  which  extends  from  the  death  of  Lorenzo 
de'  Medici  to  1534,  is  full  of  political  wisdom,  is  skilfuUy 
arranged  in  its  parts,  gives  a  lively  picture  of  the  character 
of  the  persons  it  treats  of,  and  is  written  in  a  grand 
style.  He  shows  a  profound  knowledge  of  the  human  heart, 
and  depicts  with  truth  the  temperaments,  the  capabilities  and 
the  habits  of  the  different  European  nations.  Going  back  to 
the  causes  of  events,  he  looked  for  the  explanation  of  the  divergent 
interests  of  princes  and  of  their  redprocal  jeabusies.  The  fact 
of  his  having  witnessed  many  of  the  events  he  related,  and 
having  taken  part  in  them,  adds  authority  to  his  words.  The 
political  reflections  are  always  deep;  in  the  Pensitri,  as  G. 
Capponi  •  says,  he  seems  to  aim  at  extracting  through  self- 
examination  a  quintessence,  as  it  were,  of  the  thing  observed 
and  done  by  him — thus  endeavouring  to  form  a  pohtical 
doctrine  as  adequate  as  possible  in  all  its  parts.  Machiavelli 
and  Guicdardini  may  be  considered,  not  only  as  distinguished 
historians,  but  as  originators  of  the  sdence  ot  history  founded 
on  observation. 

Inferior  to  them,  but  still  always  worthy  of  note,  were  Jacopo 
Nardi  (a  just  and  faithful  historian  and  a  virtuous  man,  who 
defended  the  rights  of  Florence  against  the  Medid  b^ore 
Charles  V.),  Benedetto  Varcfai,  Giambattista  Adriani,  Bernardo 
S^ni;  and,  outside  Tuscany,  Camillo  Porzio,  who  related  the 
Cottgiura  de'  baroni  and  the  history  of  Italy  from  1547  to 
1553,  Angelo|di  Costanza,  Pietro  Bembo,  Paolo  Paruta  and 
others. 

Ariosto's  Orlando  furioso  was  a  continuation  of  Bcoardo's 
Innamoraio.    His  characteristic  is  that  he  assimilated  the  romance 
of  chivalry  to  the  style  and  models  of  dassidsm.    R^atmrntic 
Ariosto  was  an  artist  only  for  the  love  of  his  art;  his    (pja 
sole  aim  was  to  make  a  romance  that  should  please    Ariotto 
the  generation  in  which  he  lived.     His  Orlando  has    ''^i' 
no  grave  and  serious  purpose;  on  the  contrary  it      ^" 
creates  a  fantastic  world,  in  which  the  poet  rambles,  indulging 
his  caprice,  and  sometimes  smiling  at  his  own  work.     His  great 
desire  is  to  depict  everything  with  the  greatest  possible  perfection ; 
the  cultivation  of  style  is  what  occupies  him  most.     Jn  his  hands 
the  style  becomes  wonderfully   plastic   to   every  concepticn, 
whether  high  or  low,  serious  or  sportive.     The  octave  stanza 
reached  in  him  the  highest  periection  of  grace,  variety  and 
harmony. 

Meanwhile,  side  by  side  with  the  romantic,  there  was  an 
attempt  at  the  historical  epic.  Gian  Giorgio  Trissino  of  Vicensa 
composed  a  poem  called  Italia  liberata  dai  God.  Full  Htralc 
of  learning  and  of  the  rules  of  the  ancients,  he  formed  apic 
himself  on  the  latter,  in  order  to  sing  of  the  campaigns 
of  Belisarius;  he  said  that  he  had  forced  himsdf  to  observe  all 
the  rules  of  Aristotle,  and  that  he  had  imitated  Homer.  In 
this  again,  we  see  one  of  the  products  of  the  Renaissance;  and, 
although  Trissino's  work  is  poor  in  invention  and  without  any 
original  poetical  colouring,  yet  it  helps  one  to  understand 
better  what  were  the  conditions  of  mind  in  the  i6th  century. 

Lyric  poetry  was  certainly  not  one  of  the  kinds  that  rose  to 
^SloTiadeUaTepubbUcaAiFirenu{F\aKiTux,  1876). 
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ftny  great  height  in  the  i6th  century.    Originality  was  entirely 
wanting,  since  it  seemed  in  that  century  as  if  nothing  better 

could  be  done  than  to  copy  Petrarch.  Still,  even 
^J^        inthisstylethereweresomevigorouspoets.  Monsignore 

Giovanni  Guidiccioni  of  Lucca  (1500-1541)  showed 
that  he  bad  a  generous  heart.  In  fine  sonnets  he  gave  expression 
to  his  grief  for  the  sad  state  to  which  bis  country  was  reduced. 
Francesco  Molza  of  Modcna  (1489-1544),  learned  in  Greek, 
Latin  and  Hebrew,  wrote  in  a  graceful  style  and  with  spirit. 
Giovanni  dellaCasa  (1503-1556)  and  Pietro  Bembo  (1470-1547), 
although  Petrarchists,  were  elegant.  Even  Midielangelo 
Buonarroti  was  at  times  a  Petrarchist,  but  his  poems  bear  the 
stamp  of  his  extraordinary  and  original  genius.  And  a  good 
many  ladies  are  to  be  placed  near  these  poets,  such  as  Vittoiia 
Colonna  (loved  by  Michelangelo),  Veronica  Gambara,  TuUia 
d'Aragona,  Giulia  Gonzaga,  poetesses  of  great  delicacy,  and 
superior  in  genius  to  many  literary  men  of  their  time. 

The  itith  century  had  not  a  few  tragedies,  but  they  are  all 
weak.  The  cause  of  this  was  the  moral  and  religious  indifference 
■fragt4y.     <*'  ^^^  Italians,  the  lack  of  strong  passions  and  vigorous 

charactera.  The  first  to  occupy  the  tragic  stage  was 
Trissino  with  his  Sofonisba,  following  the  rules  of  the  art  most 
scrupulously,  but  written  in  sickly  verses,  and  without  warmth 
of  feeling.  The  Oreste  and  the  Rosmtinda  of  Giovanni  Rucellai 
were  no  better,  nor  Luigi  Alanmnni's  Antigone.  Sperone 
Speroni  in  his  Canace  and  Giraldi  Cintio  in  his  Orbtcche  tried 
to  become  innovators  in  tragic  literature,  but  they  only  succeeded 
in  making  it  grotesque.  Decidedly  superior  to  these  was  the 
TorrUmondo  of  Torquato  Tasso,  specially  remarkable  for  the 
choruses,  which  sometimes  remind  one  of  the  chorus  of  the 
Greek  tragedies. 

The  Italian  comedy  of  the  i6th  century  was  almost  entirely 
modelled  on  the  Latin  comedy.  They  were  almost  always 
j^^^^.      alike  in  the  plot,  in  the  characters  of  the  old  man, 

of  the  servant,  of  the  waiting-maid;  and  the  argument 
was  oft^  the  same.  Thus  the  Lucidi  of  Agoolo  Firenzuola, 
and  the  Vecckto  amoroso  of  Donato  Giannotti  were  modelled 
on  comedies  by  Plautus,  as  were  the  Sporta  by  Gelli,  the  Marito 
by  Dolce,  and  others.  There  appear  to  be  only  three  writers 
who  should  be  distinguished  among  the  nmny  who  wrote 
comedies — Macbiavelli,  Ariosto  and  Giovan  Maria  Cecchi. 
In  his  Mandragora  Machiavelli,  unlike  all  the  others,  composed 
a  comedy  of  character,  creating  types  which  seem  living  even 
now,  because  they  were  copied  from  reality  seen  with  a  finely 
obs^ant  eye.  Ariosto,  on  the  other  band,  was  distinguished 
for  his  picture  of  the  haj)its  of  his  time,  and  especially  of  those 
of  the  Ferrarese  nobles,  rather  than  for  the  objective  delineation 
of  character.  Lastly,  Cecchi  left  in  his  comedies  a  treasure  of 
spoken  language,  which  nowadays  enables  us  in  a  wonderful 
way  to  make  ourselves  acquainted  with  that  age.  The  notorious 
Pietro  Aretino  might  also  be  included  in  the  list  of  the  best 
writers  of  comedy. 

The  isth  century  was  not  without  humorous  poetry;  Antonio 
Cammelli,  surnamed  the  Pistoian,  is  specially  deserving  of 
^^  notice,  because  of  fiis  "  pungent  bonhomie,"  as  Sainte- 

Msgo*         Beuve  called  it.     But  it  was  Francesco   Berni  who 
maatstlr*.  Carried  this  kind  of  literature  to  periection  in   the 

i6tb  century.  From  him  the  style  has  been  called 
"  bemesque  "  poetry.  In  the  "  Berneschi  "  we  find  nearly 
the  same  phenomenon  that  we  already  noticed  with  regard  to 
Orlando  furioso.  It  was  art  fpr  art's  sake  that  inspired  and 
moved  Berm  to  write,  as  well  as  Anton  Francesco  Grazzini,  called 
11  Lasca,  and  other  lesser  writers.  It  may  be  said  that  there 
is  nothing  in  their  poetry;  and  it  is  true  that  they  specially 
delight  in  praising  low  and  disgusting  things  and  in  jeering  at 
what  is  noble  and  serious.  Bemesque  poetry  is  the  clearest 
reflection  of  that  religious  and  moral  scepticism  which  was  one 
of  the  characteristics  of  Italian  social  life  in  the  i6th  century, 
and  which  showed  itself  more  or  less  in  all  the  works  of  that 
period,  that  scepticism  which  stopped  the  religious  Reformation  in 
Italy,  and  which  in  its  turn  was  an  eSect  of  historical  conditions. 
The  Berneschi,  and  especially  Bemi  himself,  sometimes  assumed 


a  satirical  tone.  But  theirs  could  not  be  called  true  satire. 
Pure  satirists,  on  the  other  hand,  were  Antonio  Vinciguerra,  a 
Venetian,  Lodovico  Alamanni  and  Ariosto,  the  last  superior 
to  the  others  for  the  Atric  elegance  of  his  style,  and  for  a  certain 
frankness,  passing  into  malice,  which  is  particularly  interesting 
when  the  poet  talks  of  himself. 

In  the  i6th  century  there  were  not  a  few  didactic  works.  In 
his  poem  of  the  Apt  Giovanni  Rucellai  approaches  to  the  perfec- 
tion of  Virgil.  His  style  is  clear  and  light,  and  he  adds 
interest  to  his  book  by  frequent  allusions  to  the  events  2213^ 
of  the  time.  But  of  the  didactic  works  that  which 
surpasses  all  the  others  in  importance  is  Baldassare  Castiglione's 
Cortigiano,  in  which  be  imagines  a  discussion  in  the  palace  of 
the  dukes  of  Urbino  between  knights  and  ladies  as  to  what 
are  the  gifts  required  in  a.  perfect  courtier.  This  book  is  valuable 
as  an  illustration  of  the  intellectual  and  moral  state  of  the 
hi^est  Italian  society  in  the  fiist  half  of  the  i6th  century. 

Of  the  novelists  of  the  i6th  century,  the  two  most  important 
were  Anton  Francesco  Grazzini  .and  Matteo  Baodello — the 
former  as  playful  and  bizarre  as  the  latter  is  grave  and  ^^ 
solemn.  As  part  of  the  history  of  the  times,  we  must 
not  forget  that  Bandello  was  a  Dominican  friar  and  a  bishop, 
but  that  notwithstanding  his  noveb  were  very  loose  in  subject, 
and  that  he  often  holds  up  the  ecclesiastics  of  Ins  time  to  ridicule. 

At  a  time  when  admiration  for  qualities  of  style,  the  desire 
for  classical  el^ance,  was  so  strong  as  in  the  itith  century,  much 
attention  was  naturally  paid  to  translating  Latin  and  r--.,i^ 
Greek  authors.  Among  the  very  numerous  translations  tioa», 
of  the  time  those  of  the  Aeneid  and  of  the  Paslorais  of 
Longus  the  Sophist  by  Annibal  Caro  are  still  famous;  as  are  also 
the  translations  of  Ovid's  Metamorphoses  by  Giovanni  Andrea 
dell'  Anguillare,  of  Apuleius's  Golden  Ass  by  Firenzuola,  and  of 
Plutarch's  Lives  and  Moralia  by  Marcello  Adriani. 

The  historians  of  Italian  literatiu^  are  in  doubt  whether  Tasso 
should  be  placed  in  the  period  of  the  highest  development  of 
the  Renaissance,  or  whether  he  should  form  a  period 
by  himself,  intermediate  between  that  and  the  one        Jat^ 
following.    Certainly  he  was  profoundly  out  of  harmony  ia9S). 

with  the  century  in  which  he  lived.  His  religious  faith, 
the  seriousness  of  his  character,  the  deqi  melancholy  settled  in 
his  heart,  his  continued  a^iratioa  after  an  ideal  perfection,  all 
place  him  as  it  were  outside  the  literary  epoch  represented  by 
Machiavelli,  by  Ariosto,  by  Bemi.  As  Carducd  has  well  said, 
Tasso  "is  the  legitimate  heir  of  Dante  Alighieri:  he  believes, 
and  reasons  on  his  faith  by  philosophy;  he  loves,  and  comments 
on  his  love  in  a  learned  style;  he  is  an  artist,  and  writes  dialogues 
of  scholastic  speculation  that  would  fain  be  Platonic."  He 
was  only  eighteen  years  old  when,  in  1562,  he  tried  his  hand  at 
epic  poetry,  and  wrote  Rinaldo,  in  which  be  said  that  he  had 
tried  to  reconcile  the  Aristotelian  rules  with  the  variety  of 
Ariosto.  He  afterwards  wrote  the  Aminta,  a  pastoral  drama  of 
exquisite  grace.  But  the  work  to  which  be  had  long  turned  his 
thoughts  was  an  heroic  poem,  and  that  absorbed  all  his  powers. 
He  himself  explains  what  his  intention  was  in  the  three  Discorsi 
written  whilst  he  was  composing  the  GerusaUmme:  he  would 
choose  a  great  and  wonderful  subject,  not  so  ancient  as  to  have 
lost  all  interest,  nor  so  recent  as  to  prevent  the  poet  from  em- 
bellishing it  with  invented  drcumstancea;  he  meant  to  treat  it 
rigorously  according  to  the  rules  of  the  unity  of  action  observed 
in  Greek  and  Latin  poems,  but  with  a  far  greater  variety  and 
splendour  of  episodes,  so  that  in  this  point  it  should  not  fall 
short  of  the  romantic  poem;  and  finally,  he  would  write  it  in  a 
lofty  and  ornate  style.  This  is  what  Tasso  has  done  in  the 
GerusaUmme  liberata,  the  subject  of  which  is  the  liberation  of 
the  sepulchre  of  Jesus  Christ  in  the  nth  century  by  Godfrey  of 
Bouillon.  The  poet  does  not  follow  faithfully  all  the  historical 
facts,  but  sets  before  us  the  principal  causes  of  them,  bringing 
in  the  supernatural  agency  of  God  and  Satan.  The  Gerusalemme 
is  the  b«t  heroic  poem  that  Italy  can  show.  It  approaches  to 
classical  periecrion.  Its  episodes  above  all  are  most  beautiful. 
There  is  profound  feeling  in  It,  and  everything  reflects  the 
melancholy  soul  of  the  poet.    As  regards  the  style,  however. 
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although  Tasso  studiously  endeavoured  to  keep  close  to  the 
clasMcaJ  models,  one  cannot  help  noticing  that  he  makes  excessive 
use  of  metaphor,  of  antithesis,  of  far-fetched  conceits;  and  it  is 
spedally  from  this  point  of  view  that  some  historians  have 
placed  Tasso  in  the  literary  period  generally  known  under  the 
name  of  "  Secentismo,"  and  that  others,  more  moderate  in  their 
criticism,  have  said  that  he  prepared  the  way  for  it. 

5.  Period  of  Decadence. — From  about  1559  began  a  period  of 
decadence  in  Italian  Uterature.  The  Spanish  rule  oppressed  and 
corrupted  the  peninsula.  The  minds  of  men  were  day  by  day 
gradually  losing  their  force;  every  high  aspiration  was  quenched. 
No  love  of  country  could  any  longer  be  felt  when  the  coimtry 
was  enslaved  to  a  stranger.  The  suspicious  rulers  fettered  all 
freedom  of  thought  and  word;  they  tortured  Campanella, 
burned  Bruno,  made  every  effort  to  extinguish  all  high  sentiment, 
all  desire  for  good.  Cesare  Balbo  says,  "  if  the  happiness  of  the 
masses  consists  in  peace  without  industry,  if  the  nobility's  con- 
sists in  titles  without  power,  if  princes  are  satisfied  by  acquies- 
cence in  their  rule  without  real  independence,  without  sovereignty, 
if  literary  men  and  artists  are  content  to  write,  paint  and  build 
with  the  approbation  of  their  contemporaries,  but  to  the  con- 
tempt of  posterity,  if  a  whole  nation  is  happy  in  ease  without 
dignity  and  the  tranquil  progress  of  corruption, — then  no  period 
ever  was  so  happy  for  Italy  as  the  hundred  and  forty  years 

from  the  treaty  of  Cateau  Cambresis  to  the  war  of  the 
cvdUwDo.    Spanish  succession."    This  period  is  known  in  the 

history  of  Italian  literature  as  the  Secentismo,  Its 
writers,  devoid  of  sentiment,  of  passion,  of  thoughts,  resorted  to 
exaggeration;  they  tried  to  produce  effect  with  every  kind  of 
affectation,  with  bombast,  with  the  strangest  metaphors,  in  fact, 
with  what  in  art  is  calicd  mannerism,  "  barocchism."  The  utter 
poverty  of  the  matter  tried  to  cloak  itself  under  exuberance  of 
forms.  It  seemed  as  if  the  writers  vied  with  one  another  as  to 
who  could  best  burden  his  art  with  useless  metaphors,  with 
phrases,  with  big-sounding  words,  with  affectations,  with  hyper- 
bole, with  oddities,  with  everyfhing  that  could  fix  attention  on  the 
outer  formanddrawit  off  from  the  substantial  element  of  thought. 
At  the  head  of  the  school  of  the  "  Secenlisti  "  comes  Giovan 
Battista  Marini  of  Naples,  bom  in  1569,  especially  known  by  a 
MaHoL       poem  called  L'Adone.     His  aim  was  to  exdte  wonder 

by  novelties;  hence  the  most  extravagant  metaphors, 
the  most  forced  antitheses,  the  most  far-fetched  conceits,  arc  to 
be  found  in  his  book.  It  was  especially  by  antitheses  that  he 
thought  he  could  produce  the  greatest  effect.  Sometimes  be 
strings  them  together  one  after  the  other,  so  that  they  fill  up 
whole  stanzas  without  a  break.  Achillini  of  Bologna  followed  in 
Marini's  steps.  He  had  less  genius,  however,  and  hence  his 
peculiarities  were  more  extravagant,  becoming  indeed  absolutely 
ridiculous.  In  general,  we  may  say  that  all  the  poets  of  the 
17th  century  were  more  or  less  infected  with  "  Marinism." 
Thus  Alessandro  Guidi,  although  he  does  not  attain  to  the 
exaggeration  of  his  master,  is  emptily  bombastic,  inflated, 
turgid,  while  Fulvio  Testi  is  artificial  and  affected.  Yet  Guidi 
as  well  as  Testi  felt  the  influence  of  another  poet,  Gabriello 
Chiabrera,  bom  at  Savona  in  1552.  In  him  the  Secentismo  took 
another  character.  Enamoured  as  he  said  he  was  of  the  Greeks, 
he  made  new  metres,  especially  in  imitation  of  Pindar,  treating 
of  religious,  moral,  historical  and  amatory  subjects.  It  is  easy 
to  understand  that  a  Pindaric  style  of  poetry  in  the  17th  century 
in  Italy  could  not  but  end  in  being  altogether  artificial,  without 
anything  of  those  qualities  which  constitute  the  greatness  of  the 
Greek  poet.  Chiabrera,  though  elegant  enough  in  form,  proves 
empty  of  matter,  and,  in  his  vain  attempt  to  hide  this  vacuity, 
has  recourse  to  poetical  ornaments  of  every  kind.  These  again, 
in  their  turn,  become  in  him  a  fresh  defect.  Nevertheless, 
Chiabrera's  school,  in  the  decadence  of  the  17th  century,  marks 
an  improvement;  and  sometimes  he  showed  that  he  had  lyrical 
capacities,  which  in  better  literary  surroundings  would  have 
brought  forth  excellent  fruit.  When  hesingE,for  example, of  the 
victories  of  the  Tuscan  galleys  against  the  Turks  and  the  pirates 
of  the  Mediterranean,  he  rises  to  grand  imagery,  and  seems  quite 
another  poet. 


Filicaja  the  Florentine  has  a  certain  lyric  &an,  particularly  in 
the  songs  about  Vienna  besieged  by  the  Turks,  which  seems  to 
raise  him  more  than  the  others  above  the  vices  of  the  time;  but 
even  in  him  we  see  clearly  the  rhetorical  artifice  and  the  falseness 
of  the  conceits.  And  in  general  all  the  lyric  poetry  of  the  17th 
century  may  be  said  to  have  had  the  same  defects,  but  indifferent 
degrees — defects  which  may  be  summed  up  as  absence  of  feeling 
and  exaggeration  of  form.  There  was  no  faith;  there  was  no 
love;  and  thus  art  became  an  exercise,  a  pastime,  a  luxury,  for 
a  servile  and  corrupt  people. 

The  belief  then  arose  that  it  would  be  sufficient  to  change  the 
form  in  order  to  restore  literature,  in  forgetfulness  that  every 
reform  must  be  the  effect  of  a  change  in  sodal  and 
moral  conditions.  Weary  of  the  bombastic  style  of  the  ^rwdk. 
1 7th  century,  full  of  conceits  and  antithesis,  men  said- 
let  us  follow  an  entirely  different  hne,  let  us  fight  the  turgid 
style  with  simphdty.  In  1690  the  "  Academy  of  Arcadia  " 
was  instituted.  Its  founders  were  Giovan  Maria  Crescimbeni 
and  Gian  Vincenzo  Gravina,  The  Arcadia  was  so  called  because 
its  chief  aim  and  intention  were  to  imitate  in  literature  the 
simpUcity  of  the  andent  shepherds,  who  were  fabulously  supposed 
to  have  lived  in  Arcadia  in  the  golden  age.  As  the  "  Secentisti  " 
erred  by  an  overweening  desire  for  novelty,  which  made  them 
always  go  beyond  the  truth,  so  the  Arcadians  proposed  to  them- 
selves to  return  to  the  fields  of  truth,  always  singing  of  subjects 
of  pastoral  simplicity.  This  was  obviously  nothing  else  than  the 
substitution  of  3  new  artifice  for  the  old  one;  and  they  fell  from 
bombast  into  effeminacy,  from  the  hyperbolical  into  the  petty, 
from  the  turgid  into  the  over-refined.  The  Arcadia  was  a  re- 
action against  Secentismo,  but  a  reaction  which,  reversing  the 
movement  of  that  earlier  epoch,  only  succeeded  in  impoverishing 
still  further  and  completely  withering  up  the  literature.  The 
poems  of  the  "  Arcadians  "  fill  many  volumes,  and  are  made  up 
of  sonnets,  madrigals,  canzonets  and  blank  verse.  The  one  who 
most  distinguished  himself  among  the  sonneteers  was  Felice 
Zappi.  Among  the  authors  of  songs  Paolo  RoUi  was  illustrious. 
Innocenzo  Frugoni  was  more  famous  than  all  the  others,  a  man 
of  fruitful  imagination  but  of  shallow  intellect,  whose  wordy 
verses  nobody  now  reads. 

Whilst  the  political  and  social  conditions  in  Italy  in  the  17th 
century  were  such  as  to  make  it  appear  that  every  light  of 
intelligence,  all  spirit  of  liberty,  was  extinguished,  Symptoai 
there  appeared  in  the  peninsula,  by  that  lawof  reaction  ofnvtvmL 
which  in  great  part  governs  human  events,  somestrong  SdeaO* 
and  independent  thinkers,  such  as  Bernardino  Telesio,  '^^ 
Giordano  Bruno,  Tommaso  Campanella,  Lucilio  Vaninl,  who 
turned  philosophical  inquiry  into  fresh  channels,  and  opened  the 
way  for  the  scientific  conquests  of  Galileo  Gahlei,  the  great 
contemporary  of  Descartes  in  France  and  of  Bacon  in  En^nd. 
Gahleo  was  not  only  a  great  man  of  sdence,  but  also  occupied  a 
conspicuous  place  in  the  history  of  letters.  A  devoted  student 
of  Ariosto,  he  seemed  to  transfuse  into  his  prose  the  qualities 
of  that  great  poet— a  clear  and  frank  freedom  of  expression,  a 
wonderful  art  of  knowing  how  to  say  everything  with  predsion 
and  ease,  and  at  the  same  time  with  elegance,  Galileo's  prose 
is  in  perfect  antithesis  to  the  poetry  of  his  time.  Perhaps  it  is 
the  best  prose  that  Italy  has  ever  had;  it  is  clear,  goes  straight  to 
the  point,  is  without  rhetorical  ornaments  and  without  vulgar 
slips,    artistic   without    appearing  to  be  SO, 

Another  symptom  of  revival,  a  sign  of  rebellion  against  the 
vileness  of  Italian  social  hfe,  is  given  us  in  satire  and  in  particular 
in  that  of  Salvator  Rosa  and  Alessandro  Tassoni.  Salva tor  Rosa, 
born  in  1615,  near  Naples,  was  a  painter,  a  musician  and  a  poet. 
As  a  poet  he  showed  that  he  felt  the  sad  condition  of  his  country, 
showed  that  he  mourned  over  it,  and  gave  vent  to  his  fecKng  (as 
another  satire-writer,  Giuseppe  Giusti,  said)  in  generosi  rabbuff. 
His  exhortation  to  Italian  poets  to  turn  their  thoughts  to  the  ■■ 
miseries  of  their  country  as  a  subject  for  their  song — their  country 
languishing  under  the  tyrant's  hands — certain  passages  where  he 
deplores  the  effeminacy  of  Italian  habits,  a  strong  apostrophe 
against  Rome,  make  Salvator  Rosa  a  precursor  of  the  patriotic 
literature  which  inaugurated  the  revival  of  the  iSth  century. 
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Tassoni,  a  man  really  quite  exceptional  in  this  century,  was 
superior  to  Rosa.  He  showed  independent  judgment  in  the 
midst  of  universal  servility,  and  his  Secckia  Rapita  proved  that 
he  was  an  eminent  writer.  This  is  an  heroic  contic  poem,  which 
is  at  the  same  time  an  epic  and  a  personal  satire.  He  was  bold 
enough  to  attack  the  Spaniards  in  his  Filippiche,  in  which  he 
urged  Duke  Carlo  Emanuele  of  Savoy  to  persist  in  the  war 
against  them. 

6.  The  Revival  in  tlie  iSlh  Century. — Having  for  the  most  part 
freed  itself  from  the  Spanish  dominion  in  the  i8th  century,  the 
H^^  political  condition  of  Italy  began  to  improve.     Pro- 

PoBOc^  moters  of  this  improvement,  which  was  shown  in  many 
cofld/-  civilreformH,wereJosephH.,LeopoIdI. and  Charles  I. 
(Am*  The  work  of  these  princes  was  copied  from  the  philo- 

sophers, who  in  their  turn  felt  the  influence  of  a  general  move- 
ment of  ideas,  which  was  quietly  working  in  many  parts  of 
Europe,  and  which  came  to  a  head  in  the  French  encyclopedists. 
Giambattista  Vico  was  a  token  of  the  awakening  of  historical 
consciousness  in  Italy.     In  his  Sciema  nuova  he  applied  himself 

to  the  investigation  of  the  laws  governing  the  progress 

of  the  human  race,  and  according  to  which  events  are 

developed.  From  the  psychological  study  of  man  he 
endeavoured  to  infer  the  "  comune  natura  delle  naziont/'  i.e. 
the  universal  laws  of  history,  or  the  laws  by  which  dviliaations 
rise,  flourish  and  fall. 

From  the  same  scientific  spirit  which  animated  the  philo- 
sophical investigation  of  Vico,  there  was  bom  a  different  kind  of 
investigation,  that  of  the  sources  of  Italian  civil  and  literary 
history.  Lodovico  Antonio  Muratoci,  after  having  collected  in 
one  entire  body  {Rervm  Ilalicarum  scriplores)  the  chronicles, 
the  biographies,  the  letters  and  the  diaries  of  Italian  history 
from  500  to  1500,  after  having  discussed  the  most  obscure 
historical  questions  in  the  Antiquiiales  Halicae  medii  am,  wrote 
the  Annali  d'  Italia,  minutely  narrating  facts  derived  from 
authentic  sources.  Muratori's  associates  in  his  historical  re- 
searches were  Scipione  Maffei  of  Verona  and  Apostolo  Zeno  of 
Venice.  In  his  Verona  Ulustrata  the  former  left,  not  only  a 
treasure  of  learning,  but  an  excellent  specimca  of  historical 
monograph.  The  latter  added  much  to  the  erudition  of  hterary 
history,  both  m  his  Dissertaxioni  Vossiane  and  in  his  notes  to  the 
Biblioieca  dell'  eloquema  italiana  of  Monsignore  Giusto  Fontanini. 
(jirolamo  Tiraboschi  and  Count  Giovanni  Maria  Alazzuchelli 
of  Brescia  devoted  themselves  to  literary  history. 

While  the  new  spirit  of  the  times  led  men  to  the  investigation 
of  historical  sources,  it  also  led  them  to  inquire  into  the  mechan- 

ism  of  economical  and  social  laws.  Francesco  Galiani 
Klcacc        wrote  on    currency;     Gaetano    Filangieri    wrote    a 

Sdensa  ddla  legtslazione.  Cesare  Beccaria,  in  his 
treatise  Dei  delilli  e  delle  pene,  made  a  contribution  to  the 
reform  of  the  penal  system  and  promoted  the  abolition  of  torture. 
The  man  in  whom  above  all  others  the  hterary  revival  of  the 
iKth  century  was  moat  conspicuously  embodied  was  Giuseppe 
Parini.  He  was  bom  in  a  Lombard  village  in  1729,  was 
mostly  educated  at  Milan,  and  as  a  youth  was  known  among 
the  Arcadian  poets  by  the  name  of  Darisbo  Eiidonio.     Even  as 

an  Arcadian,  however,  Parini  showed  signs  of  departing 
ParlaL        ^™™  *^^  common  type.    In  a  collection  of  poems  that 

he  published  at  twenty-three  years  of  age,  under  the 
name  of  Ripano  Eupilino,  there  are  some  pastoral  sonnets  in 
which  the  poet  shows  that  he  had  the  faculty  of  taking  his 
scenes  from  real  life,  and  also  some  satirical  pieces  in  which  he 
exhibits  a  spirit  of  somewhat  rude  opposition  to  his  own  times. 
These  poems  are  perhaps  based  on  reminiscences  of  Bemi,  but 
at  any  rate  they  indicate  a  resolute  determination  to  assail 
boldly  all  tbe  hterary  conventionalities  that  surrounded  the 
author.  This,  however,  was  only  the  beginning  of  the  battle. 
Parini  lived  in  times  of  great  social  prostration.  The  nobles 
andtherich,all  given  up  to  ease  and  to  silly  gallantry,  consumed 
their  lives  in  ridiculous  trifles  or  in  shameless  self-indulgence, 
wasting  themselves  on  immoral  "  Cicisbeismo,"  and  offering  the 
most  miserable  spectacle  of  feebleness  of  mind  and  character. 
It  was  against  this  social  condition  that  Parini's    muse    was 


directed.  Already,  improving  (m  the  poems  of  his  youth,  he  had 
proved  himself  an  innovator  in  his  lyrics,  rejecting  at  once 
Petrarchism,  Secentismo  and  Arcadia,  the  three  maladies  that 
had  weakened  Italian  art  in  the  centuries  preceding  his  own, 
and  choosing  subjects  taken  from  real  life,  such  as  might  help  in 
the  instruction  of  his  contemporaries.  In  the  Odi  the  satirical 
note  is  already  heard.  But  it  came  out  more  strongly  in  the 
ix>em  Del  giortio,  in  which  he  imagines  himself  to  be  teaching  a 
young  Milanese  patrician  all  the  habits  and  ways  of  gallant 
life;  he  shows  up  all  its  ridiculous  frivohties,  and  with  delicate 
irony  unmasks  tbe  futilities  of  aristocratic  habits.  Dividing 
the  day  into  four  parts,  the  Mattino,  the  Mezzogiorno,  tbe 
Vespero,  the  Notte,  by  means  of  each  of  these  he  describe  the 
trifles  of  which  they  were  made  up,  and  the  book  thus  assumes 
a  social  and  historical  value  of  the  highest  importance.  Parini, 
satirizing  his  time,  fell  back  upon  truth,  and  finally  made  art 
serve  the  purpose  of  civil  morality.  As  an  artist,  going  straight 
back  to  classical  forms,  aspiring  to  imitate  Virgil  and  Dante, 
he  opened  the  way  to  the  fine  school  that  we  shall  soon  see  rise, 
that  of  Alfieri,  Foscolo  and  Monri.  As  a  work  of  art,  the  Giorno 
is  wonderful  for  the  Socratic  skill  with  which  that  delicate  irony 
is  constantly  kept  up  by  which  he  seems  to  praise  what  he 
efEectually  blames.  The  verse  has  new  harmonies;  sometimes 
it  is  a  httle  hard  and  broken,  not  by  accident,  but  as  a  protest 
against  the  Arcadian  monotony.  Generally  it  flows  majestically, 
but  without  that  Fnigonian  droning  that  deafens  the  ears  and 
leaves  the  heart  cold. 

Gasparo  Gozzi's  satire  was  less  elevated,  but  directed  towards 
the  same  end  as  Paiitii's.  In  hb  Osstrvatore,  something  like 
Addison's  Speclaior,  in  his  GaSKtla  venela,  in  the 
Hondo  morale,  by  means  of  allegories  and  novelties  _^ 
he  hit  the  vices  with  a  delicate  touch,  and  inculcated  a 
practical  moral  with  much  good  sense.  Gozzi's  satire  has  some 
slight  resemblance  in  style  to  Lucian's.  It  is  smooth  and  hght, 
but  withal  it  does  not  go  less  straight  to  its  aim,  which  is  to  point 
out  the  defects  of  society  and  to  correct  them.  Gozri's  prose  is 
very  graceful  and  lively.  It  only  errs  by  its  overweening  affecta- 
tion of  imitating  the  writers  of  the  14th  century.  Another 
satirical  writer  of  the  first  half  of  the  i8th  century  was  Giuseppe 
Baretti  of  Turin.  In  a  journal  called  the  Frusta  letleraria  he 
took  to  lashing  without  mercy  the  works  which  were  then  being 
published  in  Italy.  He  had  leamt  much  by  travelling;  and 
especially  his  long  stay  in  England  had  contributed  to  give  an 
independent  character  to  his  mind,  and  made  him  judge  of 
men  and  things  with  much  good  sense.  It  is  true  that  his 
judgments  are  not  always  right,  but  the  Frusta  letleraria  was  the 
first  book  of  independent  criticism  directed  particularly  against 
the  Arcadians  and  the  pedants. 

Everything  tended  to  improvement,  and  the  character  of  the 
reform  was  to  throw  off  the  conventional,  the  false,  the  artificial, 
and  to  return  to  truth.  The  drama  felt  this  influence  of  the 
times.  Apostolo  Zeno  and  Metastasio  (the  Aroadian  name  for 
Pictro  Trapassi,  a  native  of  Rome)  had  endeavoured  to  make 
"  melodrama  and  reason  compatible."  The  latter  in  particidar 
succeeded  in  giving  fresh  expression  to  the  affections,  a  natural 
turn  to  the  dialogue  and  some  interest  to  the  plot; 

and  if  he  had  not  fallen  into  constant  unnatural  over-         

refinement  and  unseasonable  mawkishness,  and  into 
frequent  anachronisms,  he  might  have  been  considered  as  the 
first  dramatic  reformer  of  the  18th  century.  That  honour 
belongs  to  Carlo  Goldoni,  a  Venetian.  He  found  comedy  either 
entirely  devoted  to  classical  imitation  or  given  up  to  extrava- 
gance, to  coups  ds  Ikf&tre,  to  the  most  boisterous  succession  of 
unlikely  situations,  or  else  treated  by  comic  actors  who  recited 
impromptuonagivensub]ect,of  which  they  followed  the  outline. 
In  this  old  popular  form  of  comedy,  with  the  masks  of  pantaloon, 
of  the  doctor,  of  harlequin,  of  BrigheUa,  &c.,  Goldoni  found  the 
strongest  obstacles  to  his  reform.  But  at  last  he  conquered, 
creating  the  comedy  of  character.  No  doubt  Moliere's  example 
helped  him  in  this,  Gcldoni's  characters  are  always  true,  but 
often  a  little  superficial.  He  studied  nature,  but  he  did  not 
plunge  into  psychological  depths.    In  most  of  his  creations,  the 
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external  rather  than  the  iniernal  part  is  depicted.  In  this 
respect  he  is  much  inferior  to  Moli^re.  But  on  the  other  hand 
he  surpasses  him  in  the  livehness  of  the  dialogue,  and  in  the 
facility  with  which  he  finds  his  dramatic  situations.  Goldoni 
wrote  much,  in  fact  too  much  (more  than  one  hundred  and 
fifty  comedies),  and  had  no  time  to  correct,  to  polish,  to  perfect 
his  works,  which  are  all  rough  cast.  But  for  a  comedy  of  cha- 
racter we  must  go  straight  from  Machiavelli's  Matidmgora  to 
him.  Goidoni's  dramatic  aptitude  is  curiously  illustrated  by 
the  fact  that  he  took  nearly  all  his  types  from  Venetian  society, 
and  yet  managed  to  give  them  an  inexhaustible  variety.  A  good 
many  of  his  comedies  were  written  in  Venetian  dialect,  and  these 
are  perhaps  the  best. 

liie  ideas  that  were  making  their  way  in  French  society  in 
the  iSth  century,  and  afterwards  brought  about  the  Revolution 

of  1789,  gave  a  special  direction  to  ItaJian  literature 

of  the  second  half  of  the  i8th  century.  Love  of  ideal 
jurf  liberty,  desire  for  equality,  hatred  of  tyranny,  created 

rttimio  in  Italy  a  literature  which  aimed  at  national  objects, 
Jj""*^       seeking  to  improve  the  condition  of  the  country  by 

freeing  it  from  the  double  yoke  of  political  and  religious 
despotism.  But  all  this  was  associated  with  another  tendency. 
The  Italians  who  aspired  to  a  political  redemption  believed 
that  it  was  inseparable  from  an  inteUectua!  revival,  and  it 
seemed  to  them  that  this  could  only  be  effected  by  a  reunion 
with  ancient  classicism — in  other  words,  by  putting  themselves 
in  more  direct  communication  with  ancient  Greek  and  Latin 
writers.  This  was  a  repetition  of  what  had  occurred  in  the  first 
half  of  the  15th  century.  The  17th  century  might  in  fact  be 
considered  as  a  new  Italian  Middle  Age  without  the  hardness 
of  that  iron  time,  but  corrupted,  enervated,  overrun  by  Spaniards 
and  French,  kn  age  in  which  previous  civilization  was  cancelled. 
A  reaction  was  necessary  against  that  period  of  history,  and  a 
construction  on  its  ruins  of  a  new  country  and  a  new  dv^izarion. 
There  had  already  been  forerunners  of  this  movement;  at  the 
head  of  them  the  revered  Parini.  Now  the  work  must  be 
completed,  and  the  necessary  force  must  once  more  be  sought 
for  in  the  ancient  literature  of  the  two  classic  nations. 

Patriotism  and  classicism  then  were  the  two  principles  that 

inspired  the  literature  which  began  with  Alfieri.     He  worshipped 

__  _^        the  Greek  and  Roman  idea  of  popular  liberty  in  arms 

Y^zP         against   the  tyrant.     He   took   the  subjects  of  his 

ja0jj_  tragedies  almost  invariably  from  the  history  of  these 

nations,  made  continual  apostrophes  against  the 
despots,  made  his  ancient  characters  talk  like  revolutionists  of 
his  time;  he  did  not  trouble  himself  with,  nor  think  about, 
the  truth  of  the  characters;  it  was  enough  for  him  that  his  hero 
was  Roman  in  name,  that  there  was  a  tyrant  to  be  killed,  that 
liberty  should  triumph  in  the  end.  But  even  this  did  not  satisfy 
Alfieri.  Before  his  time  and  all  about  him  there  was  the  Arcadian 
school,  with  its  foolish  verbosity,  its  empty  abundance  of 
epithets,  its  nauseous  pastoralizing  on  subjects  of  no  civil  import- 
ance. It  was  necessary  to  arm  the  patriotic  muse  also  against  all 
this.  If  the  Arcadians,  not  excluding  the  hated  Metastasio, 
diluted  their  poetry  with  languishing  tenderness,  if  they  poured 
themselves  out  in  so  many  words,  if  they  made  such  set  phrases, 
it  behoved  the  others  to  do  just  the  contrary — to  be  brief,  concise, 
strong,  bitter,  to  aim  at  the  sublime  as  opposed  to  the  lowly  and 
pastoral.  Having  said  this,  we  have  told  the  good  and  evil  of 
Alfieri.  He  desired  a  political  reform  by  means  of  letters;  he 
saved  literature  from  Arcadian  vacuities,  leading  it  towards  a 
national  end;  he  armed  himself  with  patriotism  and  classicism 
in  order  to  drive  the  profaners  out  of  the  temple  of  art.  But  in 
substance  he  was  rather  a  patriot  than  an  artist.  In  any  case 
the  results  of  the  new  literary  movement  were  copious, 

Ujro  Foscolo  was  an  eager  patriot,  who  carried  into  life  the  heat 
of  the  most  unbridled  passion,  and  into  his  art  a  rather  rhetorical 
Pifgggl^      manner,  but  always  one  inspired  by  classical  models. 

The  IMlere  di  Jacopo  Orlis,  inspired  by  Goethe's 
Werther,  are  a  love  story  with  a  mirture  of  patriotism;  they 
contain  a  violent  protest  against  the  treaty  of  Campo  Formio, 
and  an  outburst  from  Foscolo's  own  heart  about  an  unliappy 


love-affair  of  his.  His  passions  were  sudden  and  violent;  they 
came  to  an  end  as  abruptly  as  they  began ;  they  wore  whirlwinds 
that  were  over  in  a  quarter  of  an  hour.  To  one  of  these  passions 
Ortis  owed  its  origin,  and  it  is  perhaps  the  best,  the  most  sincere, 
of  all  his  writings.  Even  in  it  he  is  sometimes  pompous  and 
rhetorical,  but  much  less  so  than  he  is,  for  example,  in  the 
lectures  Ddl'  ortgine  e  ddl'  ufficio  della  leUeratura.  On  the. 
whole,  Foscolo's  prose  is  turgid  and  afiected,  and  reflects  the 
character  of  the  man  who  always  tried  to  pose,  even  before 
himself,  in  dramatic  attitudes.  This  was  indeed  the  defect  of 
the  Napoleonic  epoch ;  there  was  a  horror  of  anything  common, 
simple,  naluraJ;  everything  must  be  after  the  model  of  the  hero 
who  made  all  the  world  gaze  with  wonder  at  him;  everything 
must  assume  some  heroic  shape.  In  Foscolo  this  tendency  was  ' 
excessive;  and  it  not  seldom  happened  that,  in  wishing  to  play 
the  hero,  the  exceptional  man,  the  little  Napoleon  of  ladies' 
drawing-rooms,  he  became  faJse  and  bad,  false  in  his  art,  bad  in 
his  life.  The  Sepolcri,  which  is  his  best  poem,  was  prompted  by 
high  feeling,  and  the  mastery  of  versification  shows  wonderful 
art.  Perhaps  it  is  to  this  mastery  more  than  to  anything  else 
that  the  admirarion  the  Sepolcri  ezdtes  is  due.  lliere  are  most 
obscure  passages  in  it,  as  to  the  meaning  of  which  it  would  seem 
as  if  even  the  author  himself  had  not  formed  a  clear  idea.  He 
left  incomplete  three  hymns  to  the  Graces,  in  which  he  sang  of 
beauty  as  the  source  of  courtesy,  of  all  high  qualities  and  of 
happiness.  Here  again  what  most  exdtes  our  admiration  is  the 
harmonious  and  easy  versification.  Among  his  prose  works  a 
high  place  belongs  to  his  translation  of  the  Sentimenlal  Journey 
of  Sterne,  a  writer  by  whom  one  can  easily  understand  how 
Foscolo  should  have  been  deeply  affected.  He  went  as  an  exile 
to  England,  and  died  there.  He  wrote  for  English  readers  some 
Essays  on  Petrarch  and  on  the  texts  of  the  Decamerone  and  of 
Dante,  which  are  remarkable  for  the  rime  at  which  they  were 
written,  and  which  may  be  said  to  have  initiated  a  new  kind  of 
literary  criticism  in  ItaJy.  Foscolo  is  still  greatly  admired,  and 
not  without  reason.  His  writings  stimulate  the  love  of  father- 
land, and  the  men  that  made  the  revolution  of  1848  were  largely 
brought  up  on  them. 

If  in  Foscolo  patriotism  and  classicism  were  united,  and 
formed  almost  one  passion,  so  much  cannot  be  said  of  Vincenzo 
Monti,  in  whom  the  artist  was  absolutely  predominant.  m^^o. 
Yet  Monti  was  a  patriot  too,  but  in  his  own  way. 
He  had  no  one  deep  feeling  that  ruled  him,  or  rather  the  mobility 
of  his  feelings  is  his  characteristic;  but  each  of  these  was  a  new 
form  of  patriotism,  that  took  the  place  of  an  old  one.  He  saw 
danger  to  hb  country  in  the  Frendi  Revolution,  and  wrote  the 
Pellegritic  apostdico,  the  BassviUiana  and  the  Feroniade; 
Napoleon's  victories  caused  him  to  write  the  PromtUo  and  the 
Musagonia;  in  his  FanaHsmo  and  his  Siiperstieione  he  attacked 
the  papacy;  afterwards  he  sang  the  praises  of  the  Austrians. 
Thus  every  great  event  made  him  change  his  mind,  with  a  readi- 
ness which  might  seem  incredible,  but  is  yet  most  easily  explained. 
Monti  was  above  everything  an  artist;  art  was  his  real,  his  only 
passion;  everything  else  in  him  was  liable  to  change,  that  alone 
was  persistent.  Fancy  was  his  tyrant,  and  under  its  rule  he  had 
no  time  to  reason  and  to  see  the  miserable  aspect  of  his  political 
tergiversation.  It  was  an  overbearing  deity  that  moved  him, 
and  at  its  dictation  he  wrote.  Pius  VI.,  Napoleon,  Francis  II., 
were  to  him  but  passing  shadows,  to  which  he  hardly  gives  the 
attention  of  an  hour;  that  which  endures,  which  is  eternal  to 
him,  is  art  alone  It  were  unjust  to  accuse  Monti  of  baseness. 
If  we  say  that  nature  in  giving  him  one  only  faculty  had  made 
the  poet  rich  and  the  man  poor,  we  shall  speak  the  truth.  But 
the  poet  was  indeed  rich.  Knowing  little  Greek,  be  succeeded  in 
making  a  translation  of  the  Jluid  which  is  remarkable  for  its 
Homeric  feeUng,  and  in  his  BassviUiana  he  is  on  a  level  with 
Dante.  In  fine,  in  him  dassical  poetry  seemed  to  revive  in  all 
its  florid  grandeur. 

Monti  was  bom  in  1754,  Foscolo  in  1778;  four  years  later  still 
wasbom  another  poet  of  the  same  school,  Giambattista     far~Bak 
Niccolini.     In  literature  he  was  a  dassidst;  in  politics 
he  was  a  Ghibettine,  a  rare  exception  in  Guetpfa  Florence,  his 
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blrtbplue.  In  translating  or,  if  the  expression  is  preferred, 
imitating  Aeacbylus,  as  well  as  in  writing  the  Diicorsi  tulla 
tragedia  greca,  and  on  the  Sublime  e  Mickdangelo,  Niccolioi 
displayed  his  passionate  devotion  to  ancient  literature.  In  his 
tragedies  he  set  himself  free  from  the  excessive  rigidity  of  Alfieri, 
and  partly  approached  the  English  and  German  tragic  authors. 
He  nearly  always  chose  political  subjects,  striving  to  keep  alive 
in  his  compatriots  the  love  of  liberty.  Such  are  Nabucco,  Antonio 
Fosauini,  Giovanni  da  Procida,  Lodovico  U  idoro,  8lc.  He  assailed 
papal  Rome  in  A  rnaldo  da  Brescia,  a  long  tragic  piece,  not  suited 
for  acting,  and  epic  rather  than  dramatic.  Niccolini's  tragedies 
show  a  rich  lyric  vein  rather  than  dramatic  genius.  At  any  rate 
he  has  the  merit  of  having  vindicated  liberal  ideas,  and  of  having 
opened  a  new  path  to  Italian  tragedy. 

The  literary  period  we  are  dealing  with  had  three  writers  who 
are  examples  of  the  direction  taken  by  historical  study.  It  seems 
HfatertoH    strange  that,  after  the  learned  school  begun  by  Mura- 

tori,  there  should  have  been  a  backward  movement 
here,  but  it  is  clear  that  this  retrogression  was  due  to  the 
influence  of  classicism  and  patriotism,  which,  if  they  revived 
poetry,  could  not  but  spoil  history.  Carlo  Botta,  bom  in  1766, 
was  a  spectator  of  French  spoliation  in  Italy  and  of  the  over- 
bearing rule  of  Napoleon.  Hence,  excited  by  indignation,  he 
wrote  a  History  of  Italy  from  1789  to  1814;  and  later  on  he 
continued  Guicciardini's  History  up  to  1 789.  He  wrote  after  the 
manner  of  the  Latin  authors,  trying  to  imitate  Livy,  putting 
together  long  and  sonorous  periods  in  a  style  that  aimed  at  being 
like  Boccaccio's,  caring  little  about  that  which  constitutes  the 
critical  material  of  history,  only  intent  on  declaiming  his  academic 
prose  for  his  country's  benefit.  Botta  wanted  to  be  classical 
in  a  style  that  could  00  longer  be  so,  and  hence  he  failed  com- 
pletely to  attain  his  literary  goal.  His  fame  is  only  that  of  a  man 
of  a  noble  and  patriotic  heart.  Not  so  bad  as  the  two  histories 
of  Italy  is  that  of  the  Guerra  dell'  indipendema  americana. 

Close  to  Botta  comes  Pielro  Colletta,  a  Neapolitan  bom  nine 
years  after  him.  He  also  in  his  Storia  del  reame  di  NaPolt  dal 
1734  al  1825  had  the  idea  of  defending  the  independence  and 
liberty  of  Italy  in  a  style  borrowed  from  Tacitus;  and  he  suc- 
ceeded rather  better  than  Botta.  He  has  a  rapid,  brief,  nervous 
style,  which  makes  his  book  attractive  reading.  But  it  is  said 
that  Fietro  Giordani  and  Gino  Capponi  corrected  it  for  him. 
Lazzaro  Fapi  of  Lucca,  author  of  the  Commonlari  delta  rivobaione 
francese  dal  1789  al  1814,  was  not  altogether  unlike  Botta  and 
Colletta.  He  also  was  an  historian  in  the  classical  style,  and 
treats  his  subject  with  patriotic  feeling;  but  as  an  artist  he 
perhaps  excels  the  other  two. 

At  first  sight  it  seems  unnatural  that,  whilst  the  most  burning 
political  passions  were  raging,  and  whilst  the  most  brUliant  men 

of  genius  in  the  new  classical  and  patriotic  school  were 
Pnr^U.       at  the  height  of  their  influence,  a  question  should 

have  arisen  about  "  purism  "  of  language.  Vet  the 
phenomenon  can  be  easily  accounted  for.  Purism  is  another 
form  of  classicism  and  patriotism.  In  the  second  half  of  the 
i8tb  century  the  Italian  language  was  specially  full  of  French 
expressions.  Therewasgreatindifierenceabout  fitness,  still  more 
about  elegance  of  style.  Prose  then  was  to  be  restored  for  the 
sake  of  national  dignity,  and  it  was  believed  that  this  could  not 
be  done  except  by  going  back  to  the  writers  of  the  r4th  century, 
to  the  "  aurei  trecentisti,"  as  they  were  called,  or  else  to  the 
classics  of  Italian  literature.  One  of  the  promoters  of  the  new 
school  was  Antonio  Ceaari  of  Verona,  who  republished  ancient 
authors,  and  brought  out  a  new  edition,  with  additions,  of  the 
Vocabolario  delta  Crusca.  He  wrote  a  dissertation  Sopra  to 
Slalo  presenle  delta  lingua  iialiana,  and  endeavoured  to  establish 
the  supremacy  of  Tuscan  and  of  the  three  great  writers  Dante, 
Petrarch,  Boccaccio.  And  in  accordance  with  that  principle 
he  wrote  several  books,  taking  pains  to  copy  the  "  trecentisti  " 
as  closely  as  possible.  But  patriotism  in  Italy  has  always  had 
something  municipal  in  it;  so  to  this  Tuscan  supremacy,  pro- 
claimed and  upheld  by  Cesari,  there  was  opposed  a  Lombard 
school,  which  would  know  nothing  of  Tuscan,  and  with  Dante's 
De  vulgori  eloquio  returned  to  the  idea  of  the  "  lingua  illustre." 


This  was  an  old  question,  largely  and  bitterly  argued  in  the 
Cinquecento  {16th  century)  by  Varchi,  Muzio,  Castelvetro, 
Speroni  and  others.  Now  the  question  came  up  again  quite 
fresh,  as  if  no  one  had  ever  discussed  it  before.  At  the  head 
of  the  Lombard  school  were  Monti  and  bis  son-in-law  Count 
GiiUio  Perticari.  Tiiis  gave  Monti  an  occasion  to  write  Proposla 
di  aicune  correzioni  ed  aggiurUe  al  vocabolario  delta  Crusca, 
in  which  he  attacked  the  Tuscanism  of  the  Crusca,  but  in  a 
graceful  and  easy  style,  such  in  fact  as  to  form  a  prose  that  is 
one  of  the  most  beautiful  in  Italian  literature.  Perticari  on 
the  other  hand,  with  a  very  inferior  intellect,  narrowed  and 
exasperated  the  question  in  two  treatises,  Degli  scriliori  del 
Trecenlo  and  Dell'  amor  patrio  di  Danle,  in  which,  often  disguising 
or  altering  the  facts,  he  only  makes  confusion  where  there  was 
none.  Meantime,  however,  the  impulse  wasgiven.  The  dispute 
about  language  look  its  place  beside  literary  and  political  disputes, 
and  all  Italy  took  pari:  in  it — Basilio  Puoti  at  Naples,  Paolo 
Costa  in  the  Romagna,  Marc'  Antonio  Parent!  at  Modena, 
Salvatore  Betti  at  Rome,  Giovanni  Gherardini  in  Lombardy, 
Luigi  Fomaciari  at  Lucca,  Vincenzo  Nannucci  at  Florence. 

A  patriot,  a  classicist  and  a  purist  all  at  once  was  Pietro 
Giordani,  bom  in  1774;  he  was  almost  a  compendium  of  the 
literary  movement  of  the  time.  His  whole  life  was  otardamL 
a  battle  fought  for  liberty.  Most  learned  in  Greek 
and  Latin  authors,  and  in  the  Itahan  trecentisti,  he  only  left 
a  few  writings  behind  him,  but  they  were  carefuLy  elaborated  in 
point  of  style,  and  his  prose  was  in  his  time  considered  wonder- 
ful. Now  it  b  looked  on  as  too  majestic,  too  much  laboured  in 
phrases  and  conceits,  too  far  from  nature,  too  artificial.  Giordani 
closes  the  literary  epoch  of  the  classicists. 

7.  Nineteenth  Century  and  After. — At  this  point  the  contem- 
porary period  of  literature  begins.  It  has  been  said  that  the 
first  impulse  was  given  to  it  by  the  romantic  school, 
which  had  as  its  organ  the  Conciliatore  established  in 
1818  at  Milan,  and  on  the  staff  of  which  were  Silvio  Pellico, 
Lodovico  di  Breme,  Giovile  Scalvini,  Tommaso  Grossi,  Giovanni 
Berchet,  Samuele  Biava  and  lastly  Alessandro  Manzoni.  It 
need  not  be  denied  that  all  these  men  were  influenced  by 
the  ideas  that,  especially  in  Germany,  at  the  beginning  of  the 
igth  century  constituted  the  movement  called  Romanticism. 
Nevertheless,  in  Italy  the  course  of  Uterary  reform  took  another 
direction.  There  is  no  doubt  that  the  real  head  of  the  reform, 
or  at  least  its  most  distmguished  man,  was  Alessandro  Manzoni. 
He  formulated  in  a  letter  of  his  the  objects  of  the  new  school, 
saying  that  it  aspired  to  try  and  discover  and  express  "  il  vero 
storico  "  and  "  il  vero  morale,"  not  only  as  an  end,  but  as  the 
widest  and  eternal  source  of  the  beautiful.  And  it  is  precisely 
realism  in  art  that  characterizes  Italian  literature  from  Manzoni 
onwards.  The  Promessi  Sposi  is  the  one  of  his  works  that  has 
made  him  immortal.  No  doubt  the  idea  of  the  historical  novel 
came  to  him  from  Sir  Walter  Scott,  but  he  succeeded  in  some- 
thing more  than  an  historical  novel  in  the  narrow  meaning  of 
that  word;  he  created  an  eminently  realistic  work  of  art.  The 
romance  disappears;  no  one  cares  for  the  plot,  which  moreover 
is  of  very  little  consequence.  The  attention  is  entirely  fixed  00 
the  powerful  objective  creation  of  the  characters.  From  the 
greatest  to  the  least  they  have  a  wonderful  verisimihtude; 
they  are  living  persons  standing  before  us,  not  with  the  qualities 
of  one  time  more  than  another,  but  with  the  human  qualities  of 
all  time.  Manzoni  is  able  to  unfold  a  character  in  all  particulars, 
to  display  it  in  all  its  aspects,  to  follow  it  through  its  different 
phases.  He  is  able  also  to  seize  one  moment,  and  from  that 
moment  to  make  us  guess  all  the  rest.  Don  Abbondio  and 
Renzo  are  as  perfect  as  Azzeccagarbugli  and  II  Sarto.  Mansoni 
dives  down  into  the  innermost  recesses  of  the  human  heart, 
and  draws  thence  the  most  subtle  psychological  reality.  In 
this  his  greatness  lies,  which  waa  recognized  first  by  his  com- 
panion in  genius,  Goethe.  As  a  poet  too  he  had  gleams  of  genius, 
especially  in  the  Napoleonic  ode,  II  Cinque  Uaggio,  and  where 
he  describes  human  affections,  as  in  some  stanzas  of  the  Inni 
and  in  the  choms  of  the  Adelchi.  But  it  is  on  the  Promessi 
Sposi  alone  that  his  fame  now  rests. 
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The  great  poet  of  the  age  was  Leopardi,  bom  thirteen  years 
after  Manzooi  at  Recanati,  of  a  patrician  family,  bigoted  and 
avaricious.  He  became  so  familiar  with  Greek  authors 
^■*^f^  that  he  used  afterwards  to  say  that  the  Greek  mode  of 
thought  was  more  clear  and  living  to  bis  mind  than  the  Latin 
or  even  the  Italian.  Solitude,  sickness,  domestic  tyranny, 
prepared  him  for  profound  melancholy.  From  this  he  passed 
into  complete  religious  scepticism,  from  which  he  sought  rest 
in  art.  Everything  is  terrible  and  grand  in  his  poems,  which 
are  the  most  agonizing  cry  in  modem  literature,  uttered  with  a 
solemn  quietness  that  at  once  elevates  and  terrifies  us.  But 
besides  being  the  greatest  poet  of  nature  and  of  sorrow,  he  was 
also  an  admirable  prose  writer.  In  his  Operelte  morali — dialogues 
and  discourses  marked  by  a  cold  and  bitter  smile  at  human 
destinies  which  freezes  the  reader — the  clearness  of  style,  the 
simplicity  of  language  and  the  depth  of  conception  are  such  that 
perhaps  he  is  not  only  the  greatest  lyrical  poet  since  Dante,  but 
also  one  of  the  most  perfect  writers  of  prose  that  Italian  literature 
has  bad. 

As  realism  in  art  gained  ground,  the  positive  method  in 
criticism  kept  pace  with  it.  From  the  manner  of  Botta  and 
.  Colletta  history  returned  to  its  spirit  of  learned  re- 
search, as  is  shown  in  such  works  as  the  Arckivio 
storico  ilaliano,  established  at  Florence  by  Giampietro 
Vieusseux,  the  Storia  d'  Italia  nel  medio  evo  by  Carlo 
Troya,  a  remarkable  treatise  by  Manzoni  himself,  Sopra  alcuni 
Punli  ddla  storia  longobardica  in  Italia,  and  the  very  fine 
history  of  the  Vespri  siciiiani  by  Michele  Amari.  But  alongside 
of  the  great  artists  Leopardi  and  Manzoni,  alongside  of  the 
learned  scholars,  there  was  also  in  the  first  half  of  the  igth 
century  a  patriotic  literature.  To  a  close  observer  it  will  appear 
that  historical  learning  itself  was  inspired  by  the  love  of  Italy. 
Giampietro  Vieusseus  had  a  distinct  political  object  when  in 
1820  he  established  the  monthly  review  Antologia.  And  it  is 
equally  well  known  that  his  Arckivio  storico  italiano  (1842)  was, 
under  a  different  form,  a  continuation  of  the  Antologia,  which 
was  suppressed  in  1833  owing  to  the  action  of  the  Russian 
government.  Florence  was  in  those  days  the  asylum  of  all  the 
Italian  exiles,  and  these  exiles  met  and  shook  hands  in  Vieus- 
seuz's  rooms,  where  there  was  more  literary  than  political  talk, 
but  where  one  thought  and  one  only  animated  all  minds,  the 
thought  of  Italy. 

The  literary  movement  which  preceded  and  was  contemporary 
with  the  political  revolution  of  1848  may  be  said  to  be  repre- 
sented by  four  writers — Giuseppe  Giusti,  Francesco  Domenico 
Guerrazzi,  Vincenzo  Gioberti  and  Cesare  Balbo.  Giusti  wrote 
epigrammatic  satires  in  popular  language.  In  incisive  phrase 
he  scourged  the  enemies  of  Italy;  his  manner  seemed  very 
original,  but  it  really  was  partly  imitated  from  BSranger.  He 
was  a  telling  political  writer,  but  a  mediocre  poet.  Guerranzi 
had  a  great  reputation  and  great  influence,  but  his  historical 
novels,  though  read  with  ferverish  avidity  before  1848,  are  now 
almost  forgotten.  Gioberti,  a  powerful  polemical  writer,  had 
a  noble  heart  and  a  great  mind;  his  philosophical  works  are 
now  as  good  as  dead,  but  the  Primalo  morale  e  cinle  degli  Itaiiani 
will  last  as  an  important  document  of  the  times,  and  the  Gesuila 
moderno  will  live  as  the  most  tremendous  indictment  ever  written 
against  the  Jesuits.  Balbo  was  an  earnest  student  of  history, 
and  made  history  useful  for  politics.  Like  Gioberti  in  his  first 
period,  Balbo  was  zealous  for  the  dvil  papacy,  and  for  a  federa- 
tion of  the  Italian  states  presided  over  by  it.  His  Sommario 
ddla  storia  d'  Italia  is  an  excellent  epitome.  (A,  Ba.) 

After  the  year  1850  political  literature  becomes  less  important, 
one  of  the  last  poets  distinguished  in  this  genre  being  Francesco 
dall'  Ongaro,  with  his  storneUi  politici.  For  details  as 
CmOb-  (q  the  works  of  recent  writers,  reference  may  be  made 
^^tZat,  to  the  separate  biographical  articles,  and  here  a 
summary  must  suffice.  Giovanni  Prati  and  Aleaido 
Aleardi  continue  romantic  traditions.  The  dominating  figure 
of  this  later  period,  however,  is  Giosu^  Cardueci,  the  opponent 
of  the  Romantics  and  restorer  of  the  ancient  metres  and  spirit, 
who,  great  as  a  poet,  was  scarcely  less  distinguished  as  a  literary 


critic  and  historian.  Other  classical  poets  are  Giuseppe  Chiarini, 
Domenico  Guoli,  Arturo  Graf,  Guido  Mazzoni  and  Giovanni 
Marradi,  of  whom  the  two  last  named  may  perhaps  be  regarded 
aaspecialdisciplesof  Cardueci,  while  another,  Giovaniu  Fascoli, 
best  known  by  his  Myricae  and  Poemetti,  only  began  as  such. 
Enrico  Panzacchi  (b.  1842)  wasat  heart  still  a  romantic.  Olindo 
Guerrini  (who  wrote  under  the  pseudonym  of  Lorenzo  Stecchetti) 
is  the  chief  representative  of  wriomo  in  poetry,  and,  though  his 
early  works  obtained  a  succis  de  scandals,  he  is  the  author  of 
many  lyrics  of  intrinsic  value.  Alfredo  Baccelli  and  Mario 
Rapisardi  are  epic  poets  of  distinction.  Felice  Cavallotti  is 
the  author  of  the  stirring  Marcia  de  Leonida.  Among  dialect 
writers,  the  great  Roman  poet  Giuseppe  Gioachino  Belli  has 
found  numerous  successors,  such  as  Renato  Fucini  (Pisa),  Berto 
Barbarini  (Verona)  and  Cesare  Pascarella  (Rome).  Among  the 
women  poets,  Ada  Negri,  with  her  socialistic  FalalitA  and 
Tempeste,  has  achieved  a  great  reputation;  and  others,  such  as 
Vittoria  Aganoor,  A.  Brunacci-Brunamonti  and  Annie  Vivanti, 
are  highly  esteemed  in  Italy, 

Among  the  dramatists,  Pietro  Cossa  in  tragedy,  Gberardi  del 
Testa,  Ferdinando  Martini  and  Paolo  Ferrari  in  comedy, 
represent  the  older  schools.  More  modern  methods  were  adopted 
by  Giuseppe  Giacosa  and  Gerolamo  Rovetta. 

In  fiction,  the  historical  romance  has  fallen  into  disfavour, 
though  Emilio  de  Marchi  has  written  some  good  examples  in 
this  genre.  The  novel  of  intrigue  was  cultivated  by  Anton 
Giulio  Barrili  and  Salvatore  Farina,  the  psychological  novel  by 
Enrico  Annibale  Butti,  the  realistic  local  tale  by  Giovanni  Verga, 
the  mystic  philosophical  novel  by  Antonio  Fogazzaro.  Edmondo 
de  Amicis,  perhaps  the  most  widely  read  of  all  modem  Italians, 
has  written  acceptable  fiction,  though  his  mora]  works  and 
travels  are  more  generally  known.  Of  the  women  novelists, 
Matilde  Serao  and  Grazia  Deledda  have  become  deservedly 
poptdar. 

Gabriele  d'  Annunzio  has  produced  original  work  in  poetry, 
drama  and  fiction,  of  extraordinary  quality.  He  began  with 
some  lyrics  which  were  distinguished  no  less  by  their  exquisite 
beauty  of  form  than  by  their  licence,  and  these  characteristics 
reappeared  in  a  long  series  of  poems,  plays  and  novels. 
D'Annunzio's  position  as  a  man  of  the  widest  literary  and 
artistic  culture  is  undeniable,  and  even  his  sternest  critics  admit 
his  mastery  of  the  Italian  tongue,  based  on  a  thorough  knowledge 
of  Italian  literature  from  the  earliest  times.  But  with  all  his 
genius,  his  thought  is  unhealthy  and  his  pessimbm  depressing; 
the  beauty  of  his  work  is  the  beauty  of  decadence. 

Bibliography.— Among  the  more  aesthetic  accounts  of  Italian 
literature,  those  of  Emiliano  Giudici  (FtoiEnce,  1855)  and  Francesco 
de  Sanctis  (Naples,  1870)  are  still  the  best.  Two  histcxies  of  real 
sdentific  value  were  interrupted  by  the  death  of  the  authors:  that 
of  Adolfo  Bartoli  (Florence,  1879-1899)  breaking  off  in  the  14th 
century,  and  that  of  Gaspary  (Berlin,  1884-1889;  English  venion, 
so  tar  only  down  to  the  death  of  Dance,  London,  1901)  breaking  oft 
before  Tasso  (a  completion  being  undertaken  by  Wendriner). 
Bartoli's  article  in  the  9th  edition  of  this  encyclopaedia  has  been 
reproduced,  with  some  slight  revision,  above.  Among  the  many 
recent  Italian  works,  the  most  important  is  the  elaborate  series  of 
volumes  contributing  the  Storia  lilt,  d'  Italia  scritta  da  una  tocield 
di  professori  (1900  sqq.):  Giussani,  Lett,  romana;  Novati,  Origini 
delta  iingua;  Zingarelli,  Dante;  Volpi,  II  Trecento;  Rossi,  II 
Quattrocento;  Flamini,  II  Cinguecenio;  BeJloni,  //  Seicenio; 
Concari,  //  Seltecento;  MazToni,  L'  Oltocento.  Each  volume  has 
a  tuU  bibliography.  Important  German  works,  besides  Gaspary, 
are  those  of  Wilse  and  Percopd  (illustrated;  Leipzig,  1899),  and  of 
Caani  (in  Grober's  Grundr.  der  rOm.  Phil. ,  Strassburg,  1896-1899). 
English  students  are  referred  to  Symonds's  Renaissance  in  Italy 
(especially,  but  not  exclusively,  vols.  iv.  and  v.;  new  ed.,  London, 
1903),  and  to  R.  Garnett's  History  of  Italian  Literature  (London, 
1898),  (H.  O.) 

ITALIAN  WARS  (1848-1870),  a  generic  name  for  the  series  of 
wars  for  Italian  unity  which  began  with  the  Milan  insurrection  of 
the  i8th  of  March  i848and  closed  with  the  capture  of  Rome  by 
the  Italians  on  the  20th  of  September  1870.  For  their  Italian 
political  interest  see  Italy:  History.  The  present  article  deals 
with  certain  campaigns  of  distinctivelymilitary  importance,  viz. 
1848-49,  1859  and  1866,  in  the  first  and  third  of  which  the  centre 
of  gravity  of  the  nationalist  movement  was  the  Piedmontese 


Digitized  by 


Google 


ITALIAN  WARS 


913 


regular  army,  and  in  the  second  the  French  army  commanded 
by  Napoleon  III.  On  the  other  side  the  Austrian  army  was 
throughout  the  basis  o£  the  established  order  of  things,  settled 
at  the  Congress  of  Vienna  on  the  theory  that  Italy  was  "  a 
geographical  expression."  Side  by  side  with  these  regular 
armies,  each  of  which  was  a  special  type,  there  fought  national 
levies  of  widely  varying  kinds,  and  thus  practically  every  known 
form  of  military  service,  except  the  fully  organized  "  nation  in 
arms  "  (then  peculiar  to  Prussia)  made  its  appearance  in  the 
field.  Further,  these  wars  constitute  the  greater  part  of  European 
military  history  between  Waterloo  and  Koniggrtttz— a  bridge — 
if  a  broken  one — between  Napoleon  and  Moltke.  They  there- 
fore present  a  considerable  technical  interest,  wholly  apart  from 
their  historical  importance  and  romantic  interest. 

Ausiro-Sardinian  War  of  1848-1849 
From  about  1846  the  spirit  of  revolt  against  foreign  domina- 
tion had  gathered  force,  and  two  years  later,  when  Europe  was 
on  the  verge  of  a  revolutionary  outburst,  the  struggle  for  Italian 
unity  was  initiated  by  the  insurrection  at  Milan.  At  this  moment 
the  Austrian  army  in  Lombardy,  practically  a  highly- trained 
force  of  long-service  professional  soldiers,  was  commanded  by 
Radetzky,  one  of  the  greatest  generals  in  Austrian  history. 
Being,  however,  virtually  an  army  of  occupation,  it  was  broken 
up  into  many  garrisons,  and  in  all  was  not  more  than  70,000 
strong,  so  that  after  five  days'  fighting  in  the  streets  of  Milan, 
RadeUky  did  as  Wellington  had  proposed  to  do  in  1817  when 
his  army  of  occupation  in  France  was  threatened  by  a  national 
rising,  and  withtbew  to  a  concentration  area  to  await  reinforce- 
ments. This  area  was  the  famous  Quadrilateral,  marked  by  the 
fortresses  of  Mantua,  Verona,  Peschiera  and  Legnago,  and 
there,  in  the  early  days  of  April,  the  scattered  fractions  of  the 
Austrians  assembled.  Lombardy  and  Venetia  had  followed  the 
example  of  Milan,  and  King  Charles  Albert  of  Sardinia,  mobiliz- 
ing the  Piedmontese  army  in  good  time,  crossed  the  frontier,  with 
45,000  regulars  two  days  after  the  Austrians  had  withdrawn  from 
Milan.  Had  the  insurrectionary  movements  and  the  advance 
of  the  Piedmontese  been  properly  co-ordinated,  there  can  be 
little  doubt  that  some,  at  any  rate,  of  the  Austrian  detachments 
would  have  been  destroyed  or  injured  in  their  retreat,  but  asil  was 
they  escaped  without  material  losses.  The  blow  given  to  Austrian 
prestige  by  the  revolt  of  the  great  cities  was,  however,  so  severe 
that  the  whole  peninsula  raUied  to  Charles  Albert.  Venice, 
reserving  a  garrison  for  her  own  protection,  set  on  foot  an 
improvised  army  11,000  strong  on  the  mainland;  some  5000 
Lombards  and  9000  insurgents  from  the  smaller  duchies  gathered 
on  both  sides  of  the  Po;  15,000  Papal  troops  under  Durando  and 
13,000  Neapolitans  under  the  old  patriot  general  Pepe  moved  up 
CO  Ferrara  and  Bologna  respectively,  and  Charles  Albert  with  the 
Piedmontese  advanced  to  the  Mindo  at  the  beginning  of  April. 
Hb  motley  command  totalled  96,000  men,  of  whom,  however, 
only  half  were  thoroughly  trained  and  disciplined  troops.  The 
reinforcements  available  in  Austria  were  about  25,000  disciplined 
troops  not  greatly  inferior  in  quality  to  Radetzky's  own  veterans. 
Charles  Albert  could  call  up  45,000  levies  at  a  few  weeks'  notice, 
and  eventually  all  the  resources  of  the  patriot  party. 

The  regular  war  began  in  the  second  week  of  April  on  the  Mincio, 
the  pasBa^  of  which  river  were  forced  and  the  Austrian  advanced 
troops  dnven  back  on  the  8th  (action  of  Goito)  and  9th.  Radetzky 
maintained  a  careful   defen^ve,  and  the  king's  attempts  to  sur- 

grise  Peeehiera  (14th)  and  Mantua  (19th)  were  unsuccessful.  But 
eschiera  was  closely  invested,  though  it  was  not  forced  to  capitulate 
until  the  end  of  Mav.  Meantime  the  Piedmontese  army  advanced 
towards  Verona,  and,  finding  Radetzkj-  with  a  portion  of  his  army 
on  their  left  flank  near  Pastreneo,  swung  northward  and  drove  him 
over  the  Adige  above  Verona,  but  on  turninc  towards  Verona  they 
were  checked  (action  of  Pastrengo  a8th-30th  April  and  battie  of 
Santa  Lucia  di  Verona,  6th  May). 

Meandme  the  Austrian  reinforcements  assembled  in  Carniola 
under  an  Irish-born  general,  Count  Nugent  von  Westmeath  (l777~ 
i86a)  and  entered  Friuli.  Their  junction  with  the  field  marshal 
was  in  the  last  degree  precarious,  every  step  of  their  march  was 
contested  by  the  levies  and  the  townsmen  of  Venetia.  The  days  of 
rifled  artillery  were  not  yet  come,  and  a  physical  obstacle  to  the 
combined  movements  of  trained  regulars  and  a  well-marked  line  of 
defence   were  all   that    was   necessary   to  convert  even   medieval 


walled  towns  into  centres  of  effective  resistance.  When  the  epirh 
of  resistance  was  lacking,  as  it  had  been  for  example  in  1799  (see 
French  Revolutionary  Wars),  the  importance  of  the  walled 
towns  corresponded  simply  to  their  material  strength,  which  was 
practically  negligible.  But  throughout  the  campaign  of  1848- 
1849,  the  essential  moral  conditions  of  defence  being  present,  the 
Austrians  were  hampered  by  an  endless  series  of  minor  sieges,  in 
which  the  effort  expended  was  out  of  all  proportion  to  the  success 
achieved. 

Nugent,  however,  pressed  on,  though  every  day  weakened  by  small 
detachments,  and,  turning  rather  than  overpowerinz  each  ODStacle 
as  it  was  encountered,  made  his  way  slowly  by  Betluno  _^--  . 
to  Vicenza  and  Treviso  and  joined  Radetzky  at  Verona  '™™V 
n  the  agth  of  May.    The  latter  then  f or  b  .      .       - . 


turned  swiftly  round  and  with  30,0 
Italians  (Papal  troops,  volunteers,  Neapolitans)  under  Durando. 
who  had  established  themselves  across  his  line  of  communication 
at  Vicenza,  drove  them  away  and  reoccupied  Vicenza  (9th  June), 
where  a  second  body  of  reinforcements  Irom  Trent,  clearing  the 
Brenta  valley  (Val  Sugana)  as  they  advanced,  joined  him,  the  king 
meanwhile  being  held  in  check  by  the  rest  of  Radetzky's  army. 

After  beating  down  re»stance  in  the  valleys  of  the  Brenta  and 
Piave,  the  field  marshal  returned  to  Verona.  Charles  Albert  had 
now  some  75,000  men  actually  in  hand  on  the  line  of  high  ground, 
S.  Giustina-bomma  Campagna,  and  made  the  mistake  oTextending 
inordinately  ao  as  to  cover  his  proposed  siege  of  Mantua.  Napoleon, 
fifty  years  before  on  the  same  ground  (see  French  Revolutionary 
Wars),  had  only  with  great  difficulty  sdved  this  same  problem  by 
the  economical  grouping  and  resolute  handling  of  hia  forces,  and 
Charles  Albert,  setting  out  his  forcw  en  corifem,  was  weak  a'  -" 


and  Somma  Campagna  that  they  iiad  lost.  Radetzky,  however, 
took  the  offensive  again  next  morning  and  having  succeeded  in 
massing  half  of  his  army  opposite  to  one  quarter  of  the  Piedmontese, 
was  completely  victorious  (firBt  battle  of  Custozza,  a4th-25th  July). 
Pursuing  vigorously,  the  Austrians  drove  the  king  over  the  Mincio 
(action  of  Volta,  26th-27th),  the  Chiese,  the  Adda  and  the  Ticino 
into  his  own  dominions,  Milan  being  reoccu[Mcd  without  fighting. 
The  smaller  bands  of  patriots  were  one  after  the  other  driven  over 
the  borders  or  destroyed.  Venice  alone  held  out  to  the  end.  Be- 
sieged by  land  and  water,  and  bombarded  as  well,  she  prolonged 
L ■__ mj^ji  October  1849,  long  after  the  war  had  everywhere 


The  first  campaign  for  unity  had  ended  in  complete  failure, 
thanks  to  the  genius  of  Radetzky  and  the  thorough  training, 
mobility  and  handiness  of  hia  soldiers.  During  the  winter  of 
1848-1849 — for,  to  avoid  unnecessary  waste  of  his  precious 
veterans,  Radetzky  let  the  Piedmontese  army  retire  unmolested 
over  the  Ticino — Charles  Albert  took  energetic  measures  to 
reorganize,  refit  and  augment  his  army.  But  his  previous 
career  had  not  fitted  him  to  meet  the  crisis.  With  aspirations 
for  unity  he  sympathized,  and  to  that  ideal  he  was  soon  to  sacrifice 
his  throne,  but  he  had  nothing  in  common  with  the  distinctively 
revolutionary  party,  with  whom  circumstances  had  aUied  him. 
Radicalism,  however,  was  a  more  obvious  if  a  less  real  force 
than  nationalism,  and  Charles  Albert  made  it  a  fatal  concession 
in  appointing  the  Polish  general  Albert  Chrzanowski  (1788-I1J61) 
his  principal  adviser  and  commander-in-chief — an  appointment 
that  alienated  the  generals  and  the  army,  while  scarcely  modifying 
the  sentiments  of  distrust  with  which  the  Liberal  party  regarded 
the  king.' 

In  March  the  two  main  armies  were  grouped  in  the  densely 
intersected  district  between  Milan,  Vercelli  and  Pavia  (see  sketch 
map  below),  separated  by  the  Ticino,  of  which  the  out-    ^.         . 
posts   of    either   side    watched    the    passages.      Charles    '^"■P"*" 
Albert  had  immediately  in  hand  65,000  men,  some  25,000    "' 
more  being  scattered  in  various  detachments  to  right  and    "'"'•'*• 
left.     Radetzky  disposed  of  70.000  men  for  field  operations,  besides 
garrisons.    The  recovery  of  Milan,  the  great  city  that  had  been  the 
first  to  revolt,   seemed   to  the  Italians  the  first  objective  of  the 
campaign.     It  was  easier  indeed  to  raise  the  whole  country  in  arms 
than  to  crush  the  field-marshal's  regulars,  and  it  was  hoped  that 
Radetzky  would,  on  losing  Milan,  either  retire  to  Lodi  and  perhaps 


'  Several  of  the  French  generals — Lamorici^,  Bedeau,  Chan- 
gamier  and  others — who  had  been  prominent  in  Algeria  and  in  the 
1848  revolution  in  France  had  been  invited  to  take  the  command, 
but  had  declined  it. 
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to  Mantua  (as  in  1848),  or  gather  his  forces  lor  battle  before  Milan. 
Radetzkv  himself  openly  announced  that  he  would  take  the  offensive, 
and  the  king's  plana  were  frarned  to  meet  this  case  also.  Two-thirds 
of  the  arrav,  4  divisions,  were  grouped  in  great  depth  between 
Novara,  Galliate  and  Castelnuovo.  A  little  to  Uie  right,  at  Vespolate 
and  Vigevano,  was  one  division  under  Durando,  and  the  remaining 
division  under  Ramorino  was  grouped  opposite  Pavia  with  orders 
to  take  that  place  if  possible,  but  if  Radetzky  advanced  thence,  to 
fall  back  fighting  eitner  on  Mortara  or  Lomello,'  while  the  main 
body  descended  on  the  Austrian  flank.  The  groupine  both  of 
Ramorino  and  of  the  main  body-^-as  events  wowd  in  tne  case  of 
the  latter — cannot  be  seriou^  criticized,  and  indeed  one  is  almost 
tempted  to  assume  that  Chrzanowski  considered  the  case  of 
Radetzky 's  advance  on  Mortara  more  carefully  than  that  of  his  own 
advance  on  Milan.  But  the  seething  spirit  of  revolt  did  not  allow 
the  army  that  was  Italy's  hope  to  stand  still  at  a  foreign  and  un- 
tried general's  dictation  and  await  Radetzln-'s  coming.  On  the  19th 
of  March  orders  were  issued  to  the  main  body  for  the  advance  on 
Milan  and  on  the  aoth  one  division,  led  by  the  king  himself,  crossed 
the  Ticino  at  San  Martino. 

But  no  Austrians  were  encountered,  and  such  information  as 
was  available  indicated  that  Radetzky  was  concentrating  to  his 
left  on  the  Pavia-Lodi  road.  Chrzanowski  thereupon,  abandoning 
(if  indeed  he  ever  entertained)  the  idea  of  Radetzky's  retirement 
and  his  own  triumphal  march  on  Milan,  suspended  the  advance. 
His  fears  were  justified,  for  that  evening  he  heard  that  Ramorino 
had  abandoned  his  post  and  taken  his  division  across  the  Po.  After 
the  war  this  t^eneral  was  shot  for  disobedience,  and  deservedly, 
for  the  coven ng  division,  the  fighting  flank-guard  on  which 
Chrzanowski's  defensive-offensive  depended,  was  thus  withdrawn 
at  the  moment  when  Radetzky's  wnole  army  was  crosung  the 
Ticino  at  Pavia  and  heading  for  Mortara.* 

The  four  Austrian  corps  began  to  file  across  the  Ticino  at  noon  on 
the  30th,  and  by  nightfall  the  heads  of  Radetzlcv's  columns  were  at 
Zerbolo,  Gambolo  ajid  La  Cava,  the  reserve  at  Pavia,  a  flank-guard 
holding  the  Cava-Casacisma  road  over  the  Po  against  the  contingency 
of  Ramorino's  return,  and  the  two  brigades  that  had  furnished  the 
outposts  along  the  Ticino  closing  on  Bereguardo. 

Chrzanow^,  however,  havii^  now  to  deal  with  a  foreseen  case, 
gave  his  orders  promptly.  To  replace  Ramorino,  the  ist  division 
was  ordered  from  Vespolate  through  Mortara  to  Tnunello; 
^cxMa  at  ^^^  3jjj]  division  from  Cerano  to  push  south  on  Vigevano; 
Mortna.  ^^^^  reserve  from  Novara  to  Mortara;  the  remainder  to 
follow  the  2nd  diviaon.  Had  the  ist  division  been  placed  at  Mortara 
instead  of  Vespi^te  in  the  first  instance  the  story  of  thecampaign 
might  have  been  very  (Cerent,  but  here  a{»in,  though  to  a  hi 
less  culpable  degree,  a  subordinate  general's  default  imperilled  the 
army.  Durando  (31st  March),  instead  of  pushing  on  as  ordered  to 
Trumello  to  take  contact  with  the  enemy,  halted  at  Mortara.  The 
reserve  also  halted  there  and  deployed  west  of  Mortara  to  guard 
against  a  possible  attack  from  San  Giorgio.  The  Sardinian  ad- 
vanced guard  on  the  other  road  reached  Boreo  San  Siro,  but  there 
met  and  was  driven  back  by  Radetzk;('8  11.  corps  under  Lieut. 
Field  Marshal  d'Aspre  (1789^1850),  wluch  was  supported  by  the 
brigades  that  now  crossed  at  Ber^uardo.  But  the  Italians  were 
also  supported,  the  Austrians  made  little  progress,  and  by  nightfall 
the  Sardinian  II.,  III.  and  IV.  divisions  had  closed  up  around 
Vigevano.  Radetzky  indeed  intended  his  troops  on  the  Vigevano 
road  to  act  simply  as  a  defensive  flank-guard  and  had  ordered  the 
rest  of  his  army  by  the  three  roads,  Zerbolo-Gambolo,  Gropello- 
Trumello  and  Lomello-San  Giorgio,  to  converge  on  Mortara.  The 
rearmost  of  the  two  corps  on  the  Gambolo  road  (the  I.)  was  to  serve 
at  need  as  a  support  to  the  flank-guard,  and,  jusUy  confident  in  his 
troops,  Itadctzky  did  not  hesitate  to  send  a  whole  corps  by  the 
eccentric  route  of  Lomello.  And  before  nightfall  an  important 
success  had  justified  him,  for  the  II.  corps  from  Gambolo,  meeting 
Durando  outside  Mortara  liad  defeated  him  before  the  Sardinian 
reserve,  prematurely  deployed  on  the  other  ade  of  the  town,  could 
come  to  his  assistance.  The  remaining  corps  of  RadetzW's  army 
were  still  short  <A  Mortara  when  night  came,  but  this  could  hardly 
be  well  known  at  the  royal  headquarters,  and,  giving  up  the  dighc 
chances  of  success  that  a  counterstroke  from  Vigevano  on  Mortara 
offered,  Chrzanowski  ordered  a  general  concentration  on  Novara. 
This  was  effected  on  the  zsnd,  on  which  day  Radetzky,  pushing  out 
the  II.  corps  towards  Vespolate,  concentrated  the  rest  at  Mortara. 
That  the  lUlians  had  retired  was  clear,  but  it  was  not  known  whither, 


potential  line  of  rt 


a-Vercelli,  kept  one  back  at  Mortara— 


'  Students  of  Napoleonic  strategy  will  find  it  interesting  to 
replace  Ramorino  by,  say,  Lannes,  and  to  post  Durando  at  Mortara- 
Vigevano  instead  of  Vespolate- Vigevano,  and  from  these  conditions 
to  work  out  the  probable  course  ofevents. 

'  Ramorino's  defence  was  that  he  had  received  information  that 
the  Austrians  were  advancing  on  Alessandria  by  the  south  bank  of 
the  Po.  But  Alessandria  was  a  fortress,  and  couid  be  expected  to 
hold  out  for  forty-eight  hours;  moreover,  it  could  easily  have  been 
succoured  by  way  of  Valenza  if  necessary. 


ready,  it  may  be  presumed,  to  grapple  an  enemv  coming  from 
Vigevano — and  engaged  the  other  three  in  a  single  long  column, 
widely  ipaced  out,  on  the  Novara  road.  Thus  it  came  about  that 
on  the  23rd  d'Aspre's  II.  corps  encountered  Charles  Albert's  whole 
army  long  before  the  III.  and  Reserve  could  join  it.  The  battle 
of  Novara  was,  nevertheless,  as  great  an  event  m  the  history  of  the 
Imperial-Royal  Army  as  Marengo  in  that  of  the  French. 

First  the  11.  corps,  and  then  the  II.  and  III.  together  attacked 
with  the  utmost  resolution,  and  as  the  hours  went  by  more  and 
more  of  the  whitccoats  came  on  the  field  until  at  last  the  HBrmn. 
IV.  corps,  swinging  inward  from  Robbio,  came  on  to  the 
flank  of  the  defence.  This  was  no  mere  strategical  triumph; 
the  Austrians,  raiment  for  regiment,  were  more  than  a  match  for 
the  Italians  and  flje  result  was  deciuve.  Charles  Albert  abdicated, 
and  the  young  Victor  Emmanuel  II.,  his  successor,  had  to  make  a 

After  Novara,  the  first  great  struggle  for  Italian  unity  was  no 
more  than  a  spasmodic,  if  often  desperate,  struggle  of  small 
bodies  of  patriots  and  citizens  of  walled  towns  to  avert  the 
inevitable.  The  principal  incidents  in  the  last  phase  were  the 
siege  of  Venice,  the  sack  of  Brescia  by  the  merdless  Hajniauand 
the  capture  of  Rome  by  a  French  expeditionary  corps  under 
General  Oudinot. 

The  Italian   Wak  or   185(1 

The  campaign  of  Magenta  and  Solfcrino  took  place  ten  years 
later.  Napoleon  III.,  himself  an  ex-carbonaro,  and  the  apostle 
of  the  theory  of  "  nationalities,"  had  had  his  attention  and  his 
ambitions  drawn  towards  the  Italian  problem  by  the  attempt 
upon  his  life  by  Orsini.  The  general  political  horizon  was  by 
no  means  dear  at  the  end  of  1858,  and  on  the  ist  of  January 
1859  the  emperor  of  the  French  publicly  expressed  to  the 
Austrian  ambassador  his  regret  that  "  our  relations  are  not  so 
good  as  heretofore."  This  was  regarded  by  all  concerned  as  a 
prelude  to  war,  and  within  a  short  time  a  treaty  and  a  marriage- 
contract  aUied  Sardinia  with  the  leading  European  power.  In 
the  smaller  Italian  states,  as  before,  the  governments  were  on 
the  side  of  Austria  and  the  "  settlement  of  1815,  "and  thepetqiles 
on  that  of  United  Italy.  The  French  still  maintained  a  garrison 
in  Rome  to  support  the  pope.  The  thorny  question  of  the 
temporal  power  versus  the  national  movement  was  not  yet 
in  the  foreground,  and  though  Napoleon's  support  of  the 
former  was  later  to  prove  his  undoing,  in  1859  the  nuiin  enemy 
was  Austria  and  the  paramount  factor  was  the  assistance  of 
200,000  French  regulars  in  solving  the  immediate  problem. 

The  Sardinian  army,  reconstituted  by  La  Marmora  with  the 
definite  object  of  a  war  for  union  and  rehabilitated  by  its  conduct 
in  the  Crimea,  was  eager  and  willing.  The  French  army,  proud 
of  its  reputation  as  the  premier  army  in  the  world,  and  composed, 
three-fourths  of  it,  of  professional  soldiers  whose  gosp^  was 
the  "  Legend,"  welcomed  a  return  to  the  first  Napoleon's 
battle-grounds,  while  the  emperor's  ambitions  coincided  with  his 
sentiments.  Austria,  on  the  other  hand,  did  not  desire  war. 
Her  only  motive  of  resistance  was  that  it  was  impossible  to  cede 
her  Italian  possessions  in  face  of  a  mere  threat.  To  her,  even 
more  than  to  France  and  infinitely  more  than  to  Italy,  the  war  was 
a  political  war,  a  "  war  with  a  limited  aim  "  or  "  stronger  form 
of  diplomatic  note  " ;  it  entirely  lacked  the  national  and  personal 
spirit  of  resistance  which  makes  even  a  passive  defence  so 
powerful. 

Events  during  the  period  of  tension  that  preceded  the  actual 
declaration  of  war  were  practically  governed  by  these  moral 
conditions.  Such  advantages  as  Austria  possessed  at  the  outset 
could  only  be  turned  to  account,  as  will  presently  appear,  by 
prompt  action.  But  her  army  system  was  a  combination  of 
conscription  and  the  "  nation  in  arms,"  which  for  the  diplomatic 
war  Oil  hand  proved  to  be  quite  inadequate.  Whereas  the 
French  army  was  permanently  on  a  two-thirda  war  footing 
(400,000  peace,  600,000  war),  that  of  Austria  required  to  be  more 
than  doubled  on  mobilization  by  calling  in  reservists.  Now, 
the  value  of  reservists  is  always  conditioned  by  the  temperof 
the  population  from  which  they  come,  and  it  is  more  than 
probable  that  the  indecision  of  the  Austrian  government  between 
January  and  April  1859  was  due  not  only  to  its  desire  on 
general  grounds  to  avoid  war,  but  also,  and  perhaps  still  more, 
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to  its  hopes  of  averting  it  by  firmness,  without  having  recourse 
to  the  possibly  dangerous  expedient  of  a  real  mobilization.  A 
few  years  before  the  method  of  "  bluffing  "  had  been  completely 
successful  against  Prussia.  But  the  Prussian  reservist  of  1850 
did  not  want  to  fight,  whereas  the  French  soldier  of  1859  desired 
nothing  more  ardently. 

In  these  conditions  the  Austrian  preparations  were  made 
sparingly,  but  with  ostentation.  The  three  corps  constituting 
the  Army  of  Italy  (commanded  since  Radetzky's  death  in  1858 
by  Feldzeugmeister  Count  Franz  Gyulai  (1798-1863)),  were 
maintained  at  war  efficiency,  but  not  at  war  strength  (corps 
averaging  15,000).  Instead,  however,  of  mobilizing  them,  the 
Vienna  government  sent  an  army  corps  (III.)  from  Vienna  at 
peace  strength  in  January.  This  was  followed  by  the  II.  corps, 
also  at  peace  strength,  in  February,  and  the  available  field 
force,  from  that  point,  could  have  invaded  Piedmont  at  once.' 
The  initial  military  situation  was  indeed  all  in  favour  of  Austria. 
Her  mobilization  was  calculated  to  take  ten  weeks,  it  is  true, 
but  her  concentration  by  rail  could  be  much  more  speedily 
efiected  than  that  of  the  French,  who  had  either  to  cross  the 
Alps  on  foot  or  to  proceed  to  Genoa  by  sea  and  thence  by  one 
line  of  railway  to  the  interior.  Further,  the  demands  of  Algeria, 
Rome  and  other  garrisons,  the  complicated  political  situation 
and  the  consequent  necessity  of  protecting  the  French  coasts 
against  an  English  attack,*  and  still  more  the  Rhine  frontier 
against  Prussia  and  other  German  states  (a  task  to  which  the 
greatest  general  in  the  French  army,  Pflissier,  was  assigned), 
materially  reduced  the  size  of  the  army  to  be  sent  to  Italy.  But 
the  Austrian  government  held  its  hand,  and  the  Austrian  com- 
mander, apparently  nonplussed  by  the  alternation  of  quiescence 

and  boldness  at  Vienna,  asked  for  full  mobilization 
J^_  and  turned  his  thoughts  to  the  Quadrilateral  that 

had  served  Radetzky  so  well  in  gaining  time  for  the 
reserves  to  come  up.  March  passed  away  without  an  advance, 
and  it  was  not  until  the  5th  of  April  that  the  Jong-deferred  order 
was  issued  from  Vienna  to  the  reservists  to  join  the  n..  III., 
v.,  VII.  and  VIII.  corps  in  Italy.  And,  after  all,  Gyulai  took 
the  field,  at  the  end  of  April,  with  most  of  his  units  at  three- 
quarters  of  their  war  strength.'  On  the  side  of  the  allies  the 
Sardinians  mobilized  5  infantry  and  i  cavalry  divisions,  totalling 
64,000,  by  the  third  week  in  April.  A  few  days  later  Austria 
sent  an  ultimatum  to  Turin.  This  was  rejected  on  the  36th, 
war  being  thereupon  declared.  As  for  the  French,  the  emperor's 
policy  was  considerably  in  advance  of  his  war  minister's  prepara- 
tions. The  total  of  about  130,000  men  (all  that  could  be 
spared  out  of  500,000)  for  the  Italian  army  was  not  reached 
until  operations  were  in  progress;  and  the  first  troops  only 
entered  Savoy  or  disembarked  in  Genoa  on  the  25th  and  26th 

Thus,  long  as  the  opening  had  been  delayed,  there  was  still 
a  period  after  both  sides  had  resolved  on  and  prepared  for  war, 

during  which  the  Austrians  were  free  to  take  the 
AatMaa  oggnsive.  Had  the  Austrians  crossed  the  frontier 
aaitm.        instead  of  writing  an  ultimatum  on  the  19th  of  April, 

they  would  have  had  from  a  week  to  a  fortnight  to 
deal  with  the  Sardinians.  But  even  the  three  or  four  days  that 
elapsed  between  the  declaration  and  the  arrival  of  the  first  French 
soldiers  were  wasted.  Vienna  ordered  Gyulai  to  take  the 
offensive  on  the  27th,  but  it  was  not  until  the  30th  that  the 
Austrian  general  crossed  the  Ticino.  His  movements  were 
unopposed,  the  whole  of  the  Sardinian  army  having  concentrated 
(by  arrangement  between  La  Marmora  and  Marshal  Canrobert) 
in  a  flank  position  between  Casale  and  Alessandria,  where  it 
covered  Turin  indirectly  and  Genoa,  the  French  disembarkation 

'  The  Sardinians,  at  peace  strength,  had  some  50,000  men,  and 
durii^  Januan'  and  February  the  government  busied  itself  chiefly 
with  preparations  of  supplies  and  armament.  Here  the  delay  in 
calling  out  the  reserves  was  due  not  to  their  possible  ill-will,  but 
to  the  neces^ty  of  waiting  on  the  political  sit     ''" 

•The  Volunteer  movement  in   E™land 
crisis  in  the  relations  of  England  and  France. 

■  As  far  aa  possible  Italian  conscripts  had  been 
and  replaced  by  Austrians. 


i  the  result  of  this 
t  elsewhere 


port,  directly.  Gyulai's  left  was  on  the  and  of  May  opposite  the 
allied  centre,  and  his  right  stretched  as  far  as  Vercelli.*  On  the 
3rd  he  planned  a  concentric  attack  on  King  Victor  Emmanuel's 
position,  and  parts  of  his  scheme  were  actually  put  into  execution, 
but  he  suspended  it  owing  to  news  of  the  approach  of  the  French 
from  Genoa,  supply  difficulties  (Radetzky,  the  inheritor  of  the 
18th-century  traditions,  had  laid  it  down  that  the  soldier  must 
be  well  fed  and  that  the  civilian  must  not  be  plundered,  conditions 
which  were  unfavourable  to  mobility)  and  the  heavy  weather 
and  the  dangerous  state  of  the  rivers. 

Gyulai  then  turned  his  attention  to  the  Sardinian  capital. 
Three  more  days  were  spent  in  a  careful  flank  march  to  the  right, 
and  on  the  8th  of  May  the  army  (III.,  V.  and  VII.)  was  grouped 
about  Vercelli,  with  outposts  10-14  m.  beyond  the  Sesia  towards 
Turin,  reserves  (II.  and  VIII, )  round  Mortara,  and  a  fiank-guard 
detached  from  Benedek's  VIII,  corps  watching  the  Po.    The 


extreme  right  of  the  main  body  skirmished  with  Garibaldi's 
volunteers  on  the  edge  of  the  Alpine  country.  The  Turin  scheme 
was,  however,  soon  given  up.  Bivouacs,  cancelled  orders  and 
crossings  of  marching  columns  all  contributed  to  exhaust  the 
troops  needlessly.  On  the  9th  one  corps  (the  V.)  had  its  direction 
and  disposition  altered  four  times,  without  any  change 
in  the  general  situation  to  justify  this.  In  fact,  the  l^J^^JJ^^, 
Austrian  headquarters  were  full  of  able  soldiers,  each  jnonarm. 
of  whom  had  his  own  views  on  the  measures  to  be  taken 
and  a  certain  measure  of  support  from  Vienna — Gyulai,  Colonel 
Kuhn  his  chief  of  staff,  and  Feldzeugmeister  Hess,  who  had 
formerly  played  Gneisenau  to  Radetzky's  Bliicher.  But  what 
emerges  most  clearly  from  the  movements  of  these  days  is  that 
Gyulai  himself  distrusted  the  offensive  projects  he  had  been 
ordered  to  execute,  and  catching  apparently  at  some  expression 
of  approval  given  by  the  emperor,  had  determined  to  imitate 
R^etzky  in  "  a  defensive  based  on  the  Quadrilateral."  His 
immediate  intention,  on  abandoning  the  advance  on  Turin  was 
to  group  his  army  around  Mortara  and  to  strikeout  as  opportunity 
offered  against  the  heads  of  the  allied  columns  wherever  they 
appeared.  Meantime,  the  IX.  corps  had  been  sent  to  Italy, 
and  the  I.  and  XI.  were  mobilizing.  These  were  to  form  the 
I.  Army,  Gyulai's  the  II.  The  latter  was  by  the  13th  of  May 
grouped  in  the  LomelUna,  one  third  (chiefly  VII.  corps)  spread 
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by  brigades  fanwise  from  Vercelli  along  the  Sesia  and  Po  to 
Vaccarizza,  two  thirds  massed  in  a  central  position  about 
Mortara.  There  was  atill  no  information  of  the  enemy's  distribu- 
tion, except  what  was  forwarded  from  Vienna  or  gathered  by 
the  indefatigable  Urban's  division,  which  moved  from  Milan 
to  Siella,  thence  to  Brescia  and  Parma,  and  back  to  Lombardy 
in  search  of  revolutionary  bands,  and  the  latter's  doings  in  the 
nature  of  things  could  not  afiord  any  certain  inferences  as  to 
the  enemy's  regular  armies. 

On  the  side  of  the  allies,  the  Piedmontese  were  grouped  on 
the  ist  of  May  in  the  fortified  positions  selected  for  them  by 
Canrobert  about  Valenza-Casale-Alessandria.  The  French  III. 
corps  arrived  on  the  ind  and  3rd  and  the  IV.  corps  on  the  7th 
at  Alessandria  from  Genoa.  Unhampered  by  Gyulai'a  offensive, 
though  at  times  and  places  disquieted  by  his  minor  reconnais- 
sances, the  allies  assembled  until  on  the  16th  the  French  were 
stationed  as  follows:  I.  corps,  Voghera  and  Pontecurone,  II,, 
Sale  and  Bassignana,  III.,  Tortona,  IV.,  Valenza,  Guard, 
Alessandria,  and  the  king's  army  between  Valenza  and  Casale. 
The  V.  French  corps  under  Prince  Napoleon  had  a  political 
mission  in  the  duchies  of  middle  Italy;  one  division  of  this  corps, 
however,  followed  the  main  army.  On  the  eve  of  the  first  collision 
the  emperor  Napoleon,  commanding  in  chief,  had  in  hand  about 
100,000  French  and  about  60,000  Sardinian  troops  (not  including 
Garibaldi's  enlisted  volunteers  or  the  national  guard).  Gyulai's 
II.  Army  was  nominally  of  nearly  equal  force  to  that  of  the 
allies,  but  in  reality  it  was  only  about  106,000  strong  in  com- 
batants. 

The  first  battle  had  no  relation  to  the  strategy  contemplated 
by  the  emperor,  and  was  still  less  a  part  of  the  defence  scheme 
framed  by  Gyulai.  The  latter,  still  pivoting  on  Mortara, 
iMo^'  ^^  between  the  r4th  and  19th  drawn  his  army  some- 
what to  the  left,  in  proportion  as  more  and  more  of 
the  French  came  up  from  Genoa.  He  had  further  ordered  a 
reconnaissance  in  force  in  the  direction  of  Voghera  by  a  mixed 
corps  drawn  from  the  V.,  Urban's  division  and  the  IX.  (the  last 
belonging  to  the  I.  Army).  The  saying  that  "  he  who  does  not 
know  what  he  wants,  yet  feels  that  he  must  do  something, 
appeases  his  conscience  by  a  recormaissance  in  force,"  appUes 
to  no  episode  more  forcibly  than  to  the  action  of  Monte- 
bello  (20th  May)  where  Count  Stadion,  the  commander  of 
the  V.  corps,  not  knowing  what  to  reconnoitre,  engaged  dis- 
connected fractions  of  his  available  24,000  against  the  French 
division  of  Forey  (I.  corps),  8000  strong,  and  was  boldly 
attacked  and  beaten,  with  a  loss  of  1400  men  against  Forey's 

Montebello  bad,  however,  one  singular  result:  both  sides 
(ell  back  and  took  defensive  measures.  The  French  head- 
quarters were  already  meditating,  if  they  had  not 
Pttak  actually  resolved  ujKin,  a  transfer  of  all  their  forces 
Tb^Uht.  ^^°"^  ■■'S^'f  to  left>  to  be  followed  by  a  march  on  Milan 
(a  scheme  inspired  by  Jomini).  But  the  openmg  of 
the  movement  was  suspended  until  it  became  quite  certain 
that  Stadion's  advance  meant  nothing,  while  Gyulai  (impressed 
by  Forey's  aggressive  tactics)  continued  to  stand  fast,  and  thus 
it  was  not  until  the  28th  that  the  French  offensive  really  began,' 
The  infantry  of  the  French  III.  corps  was  sent  by  rail  from  Ponte- 
curone to  Casale;  followed  by  the  rest  of  the  army,  which  marched 
by  road.  To  cover  the  movement  D'Autemarre's  division  of 
Prince  Napoleon's  corps  (V.)  was  posted  at  Voghera  and  one 
division  of  the  king's  army  remained  at  Valenza.  The  rest  of 
the  Piedmontese  were  pushed  northward  to  join  Cialdini's 
division  which  was  already  at  Vercelli.  The  emperor's  orders 
were  for  Victor  Emmanuel  to  push  across  the  Sesia  and  to  take 


where  the  doctrinaire  objections  of  Hamlcy  and  RUstow 
parallel  with  the  common-sense  views  of  a  much-neglected  English 
writer  (Major  Adams,  Greal  Campaigns)  and  with  the  clear  and 
simple  doctrine  of  Moltlce,  that  rested  on  the  principle  that  strategy 
docs  not  exist  to  avoid  but  to  give  effect  to  tactics.  The  waste  of 
time  in  execution,  rather  than  the  scheme, is  condemned  by  General 
Silvestre. 


post  at  Palestro  on  the  30th  to  cover  the  crossing  of  the  French 
at  Vercelli.  This  the  king  carried  out,  driving  back  outlying 
bodies  of  the  enemy  in  spite  of  a  stubborn  re^tance  and  the 
close  and  difficult  character  of  the  country.  Hearing  of  the 
fighting,  Gyulai  ordered  the  recapture  of  Palestro  by  the  II. 
corps,  but  the  Sardinians  during  the  night  strengthened  their 
positions  and  the  attack  (3i:st)  was  repulsed  with  heavy  loss. 
These  two  initial  successes  of  the  allies,  the  failures  in  Austrian 
tactics  and  leadership  which  they  revealed,  and  the  fatigues  and 
privation  to  which  indifferent  staff  work  had  exposed  his  troops, 
combined  to  confirm  Gyulai  in  his  now  openly  expressed  intention 
of  "  basing  his  defensive  on  the  QuadrilateraJ-"  And  indeed  his 
otJy  alternatives  were  now  to  fall  back  or  to  concentrate  on  the 
heads  of  the  French  columns  as  soon  as  they  bad  passed  the 
Sesia  about  Vercelli.  Faithful  to  hia  view  of  the  situation  he 
adopted  the  former  course  (1st  June).  The  retreat  began  on 
the  3nd,  while  the  French  were  still  busied  in  closing  up.  Equally 
with  the  Austrians,  the  French  were  the  victims  of  a  system  of 
marching  and  camping  that,  by  requiring  the  tail  of  the  columns 
to  close  up  on  the  head  every  evening,  reduced  the  day's  net 
progress  to  6  or  7  m.,  although  the  troops  were  often  under 
arms  for  fotuteen  or  fifteen  hours.  The  difference  between  the 
supreme  commands  of  the  rival  armies  lay  not  in  the  superior 
generalship  of  one  or  the  other,  hut  in  the  fact  that  Napoleon 
III.  as  sovereign  knew  what  he  wanted  and  as  general  pursued 
this  object  with  much  energy,  whereas  Gyulai  neither  knew  how 
far  his  government  would  go  nor  was  entire  "  master  in  his 
own  house," 

The  latter  became  very  evident  in  bis  retreat.  Kuhn,  the 
chief  of  staff,  who  was  understood  to  represent  the  views  of  the 
general  staff  in  Vienna,  had  already  protested  against 
Gyulai's  retrograde  movement,  and  on  the  3rd  Hess  mrwat. 
appeared  from  Vienna  as  the  emperor's  direct  repre- 
sentative and  stopped  the  movement.  It  was  destined  to  be 
resumed  after  a  short  interval,  but  meanwhile  the  troops  suffered 
from  the  orders  and  counter-orders  that  had  marked  every  stage 
in  the  Austrian  movements  and  were  now  intensified  instead  of 
being  removed  by  higher  intervention.  Meanwhile  (June  i-z) 
the  allies  had  regrouped  themselves  east  of  the  Sesia  for  the 
movement  on  Milan.  The  IV.  corps,  driving  out  an  Austrian 
detachment  at  Novara,  established  itself  there,  and  was  joined 
by  the  II.  and  Guard.  The  king's  army,  supported  by  the  I. 
and  III.  corps,  was  about  VerceUi,  with  cavEdry  far  out  to  the 
front  towards  Vespolate.  From  Novara,  the  emperor,  v.ho 
desired  to  give  his  troops  a  rest-day  on  the  and,  pushed  out  first 
a  mixed  recoimaissance  and  then  in  the  afternoon  two  divisions 
to  seize  the  crossing  of  the  Ticino,  Camou's  of  the  prfmek 
Guard  on  Turbigo,  Espinasse's  of  the  II.  corps  on  atrmmee 
San  Martino.  Further  the  whole  of  the  Vercelli  '"  **• 
group  was  ordered  to  advance  on  the  3rd  to  Novara  '*'■"• 
and  Galliate,  where  Napoleon  would  on  the  4th  have  ail  his 
forces,  except  one  division,  beyond  Gyulai's  right  and  in  hand 
for  the  move  on  Milan.  The  division  sent  to  Turbigo  bridged 
the  river  and  crossed  in  the  night  of  the  2nd/3rd,  that  at  San 
Martino  (on  the  main  road)  occupied  the  bridge-head  and  also 
the  river  bridge  itself,  though  the  latter  was  damaged. 
Espinasse's  division  here  was  during  the  night  replaced  by  a 
Guard  division  and  went  to  join  a  growing  assembly  of  troops 
under  General  MacMahon,  which  estabhshed  itself  at  Turbigo 
and  Robecchetto  on  the  morning  of  the  3rd.  Lastly,  in  order 
to  make  sure  that  no  attack  was  impending  from  the  direction 
of  Mortara,  Napoleon  sent  General  Niel  with  a  mixed  recon- 
noitring force  thither,  which  returned  without  meeting  any 
Austrian  force — fortunately  for  itself,  if  the  fate  of  the  "  recon- 
force  "  at  Montebello  proves  anything. 


The  centre  of  gravity  was  now  at  Buffalora,  a  village  on  the  main 
Milan  road  at  the  point  where  it  crosses  the  Naviglio  Grande.  Here, 
on  the  night  of  the  1st,  Count  Clam-Gallaa,  commandmg  the 
Austrian  I.  corps  (which  had  just  arrived  in  Italy  and  was  to  form 
part  of  the  future  I.  Army)  had  posted  a  division,  with  a  view  to 
occupying  the  bridge-head  of  San  Martino.  On  inspecting  the 
latter  Clam-Gallas  concluded  thai  it  was  indefensible,  and,  ordering 
the  San  Martino  road  and  railway  bridges  to  be  destroyed  (an  order 
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vhich  was  only  partially  executed),  he  oalled  on  Gyotai  for  support, 
sent  out  detachmenta  to  the  right  aaainst  the  French  troraja  re- 
ported at  Turbigo,  and  prepared  to  hold  his  ground  at  Bunalora, 
Do  receipt  o(  Clam-Gallau'E  report  at  the  Austrian  headquartera, 
Hess  ordered  the  resumption  of  the  retreat  that  he  had  counter- 
manded, but  it  was  already  late  and  many  of  the  troupe  did  not 
halt  (or  the  nizht  till  midnight.  June  3rd/4th.  Gy^ai  promised 
them  the  4th  aa  a  reat-day,  but  fortune  ordered  it  otherwise.  This 
much  at  least  was  in  favour  of  the  Austrians,  that  when  thetroope 
at  last  reached  their  assigned  po^tiiHis  four-fifths  of  them  were 
within  13  m,  of  the  battlefield.  But,  aa  before,  the  plater  part  of 
the  army  was  destined  to  be  chained  to  "supporting  jiositions  " 
Vdl  back  from  the  battlefield. 

When  day  broke  on  the  4th,  the  emperor  of  the  French  w«8  rtill 
uncertain  as  to  Gyulai's  whereabouts,  and  bis  intention  was  thCre- 
ltgtS»«l  ^^'^  ^"■^  more  than  to  secure  the  passage  of  the  Ticino  and 
MamtaU.  *°  place  his  army  on  both  aides  of  the  river,  in  sufficient 
streneth  to  make  head  against  Gyiilai.  whether  the  latter 
advanced  from  Mortara  and  Vigevano  or  from  Abbiattigiasso.  He 
therefore  Icept  back  part  of  the  French  army  and  the  whole  of  the 
Sardinian.  But  dunng  the  morning  it  became  known  that  Gyiilai 
had  passed  the  Ticino  on  the  evening  of  the  3rd;  and  Napoleon 
then  ordered  up  all  his  forccn  to  San  Martino  and  Turbtgo. 
The  battlefield  of  Magenta  is  easily  described.  It  conasta  of  two 
level  plateaux,  wholly  covcnxl  with  vineyards,  and  between  them 
the  broad  and  low-lying  valley  of  the  Ticmo.  This,  sharply  defined 
by  the  bluffs  of  the  at^oining  plateaux,  is  made  up  of  Wkwatiera, 
channeb,  water  meadows  and  swampy  woods.  At  Turbigo  the  bond 
of  low  ground  is  li  m.  wide,  at  Biifialora  7\.  Along  the  foot  of  the 
eastern  or  Austrian  bluffs  between  Turbigo  and  BulTalora  runa.the 
Grand  Canal  (Nav^lio  Grande)  \  this,  however,  cuts  into  the  plateau 
itself  at  the  Utt«r  place  and  trending  -gradually  inwards  leaves  a 
tongue  of  high  ground  separate  from  the  main  plateau.  The  Novara- 
Milan  road  and  railway,  crossing  the  Ticino  by  the  bridge  of  San 
Martino,  pass  (he  second  obstacle  po^sented  by  the  canal  by  the 
New  Bridges  of  Magenta,  the  Old  Bridge  bdng  looo  yards  south  of 
these.  The  canal  is  bridged  at  several  points  between  Turbigo  and 
Butfalora,  and  also  at  Robecco,  i)  m.  to  the  (Austrian)  left  of  the 
Old  Bridge.  Clam-Gallaa's  main  line  of  defence  was  the  canal 
between  Turbigo  and  the  Old  Bridge,  Bkirmisbcrs  being  posted  on 
the  tongue  of  high  ground  in  front  of  the  New  Bridges,  which  were 
kept  open  for  their  retreat.  He  had  been  joined  by  the  ]1,  corps 
and  disposed  of  40,000  men,  37,000  more  being  at  Abbiategraaso 
(si  m.  b.  of  Robecco).  Of  his  immediate  command,  he  di(4>0Bed 
about  12,000  for  tlie  defence  of  the  New  Bridgea,  12,000  for  that  of 
Buffalora,  8000  at  Magenta  and  8000  at  Robecco;  all  bridges, 
exc^  the  New  Bridges,  wiere  broken.  Cavalry  played  no  part 
whatever,  and  artillery  was  only  used  in  small  lorce  to  Ore  along 
roads  and  paths. 

Napoleoi^  as  has  been  mentioned,  spent  the  morning  of  the  4th 
in  ascertaining  that  Gyulai  had  repassed  the  Ticino.  Being  desirous 
mereW  of  securing  the  passage  and  having;  only  «  small  force  avail- 
able for  the  moment  at  Sao  Martino,  he  kept  this  back  in  the  hope 
that  MacMahon's  advance  from  Turbigo  on  Magenta  and  Buffalora 
would  dislod^  the  Austrians.  MacMahon  advanced  in  two 
columns,  a  divisions  through  Cuggiono  aod  1  through  Invcruno. 
The  former  drove  back  the  Austrian  DUt]X)sts  with  ease,  but  on 
approaching  Buffalora  found  so  serious  a  rcdstance  that  MacMahon 
broke  off  the  fight  in  order  to  close  up  and  deploy  his  full  force. 
Meantime,  however,  on  hearing  thecaononade  Napoleon  had  ordered 
forward  Mellinet's  division  ofthc  Guard  on  the  New  Bridges  and 
Buffalora.  The  bold  advance  of  this  corps  d'ilite  carried  both  points 
at  once,  but  the  masses  of  the  allies  who  had  been  retained  to  meet 
a  possible  attack  from  Mortara  and  Vigevano  were  still  far  distant 
and  Mellinet  was  practically  unsupported.   Thus  the  French,  turning 


arrival,  drove  Mellinet  back  to  and  over  the  New  Bridges,  but  the 
French,  now  broken  up  into  dense  swarms  of  individual  fighters, 
held  on  to  the  toneue  of  high  ground  and  prevented  the  Austrians 
from  destroying;  the  bridgea,  while  the  occupants  of  Buffalora 
similarly  held  their  own,  and  beyond  them  MacMahon.  advancing 
through  orchards  and  vineyards  m  a  line  of  battle  2  m.  long,  slowly 
gained  ground  towards  Magenta.  The  III.  Austrian  corps,  mean- 
while, arriving  at  Robecco  spread  out  on  both  sides  of  the  canal 
and  advanced  to  take  the  defenders  of  the  New  Bridges  in  rear,  but 
were  checked  by  frerfi  French  trOops  which  arrived  from  San  Martino 
(4  F.U.).  The  struggle  for  the  New  and  Old  Bridges  continued  till 
6  P.M.,  more  and  more  troops  being  drawn  into  the  vortex,  but  at 
last  the  Austrians,  stubbornly  defending  each  vineyard,  fell  back 
on  Magenta.  B  jt  while  nearly  all  the  Austrian  reinforcements 
from  the  lower  Ticino  had  sticcesavely  been  directed  on  the  brideea, 
MacMahon  had  only  had  to  deal  with  the  8000  men  who  had 
origin^ly  formed  the  garrison  of  Magenta.  The  small  part  of  the 
reinforcing  troops  that  had  been  directed  thither  by  Gyubi  before 
he  was  aware  of  the  situation,  had  in  consequence  no  active  r61e 
defined  in  their  orders  and  (initiative  being  then  r^irded  as  a  vice) 


But  it  was  not 

that  the  thronging  French  troops  at  last  broke 
and  the  victory  was  won.    The  splendid  Austrian 


cavalrv  (always  at  a  disadvantage  in  Italy)  found  no  opportunity 
to  redress  the  balance,  and  their  slow-moviiw  and  over-losdea 
infantry,  in  sjMte  of  ita  devotion,  was  no  match  in  broken  country  for 
the  swift  and  eager  French.   The  forces  engaged  were  54,000  French 

g.ne-third  of  t£e.  allied  army)  to  58,000  Austrians  (about  half  of 
yulai's  total  force).  Thus  the  tears  of  Napoleon  as  regards  an 
Auatrian  attack  from  Mortara- Vigevano  ncutraliMKl  the  had  dis- 
tribution of  his  opponent's  force,  and  Magenta  was  a  fair  contest  of 
equal  numbers.  The  victory  of  the  Frendi  was  palpably  the  conse- 
quence not  of  luck  or  generalship  but  of  specific  supenoiity  in  the 
soldier.  The  great  result  of  the  battle  was  therefore  a  conviction, 
shared  by  botn  sides,  that  in  future  encounters  nothing  but  ex- 
ceptional good  fortune  or  sirilful  generalship  could  «ve  the  Austrians 
victory.  The  respective  losses  were :  Frcncn  4000  IcUled  and  wounded 
and  600  missing,  ^striane  5700  killed  and  wounded,  4500  missing. 

While  the  fighting-  was  prolcmged  to  nightfall,  the  various 
corps  of  the  Austrian  axmy  had  approached,  and  it  was  Gyulai's 
intention  to  resume  the  battle  nen  day  with  100,000  men.  But 
Clam-Gallas  reported  that  the  I.  and  II.  corps  were  fought  out, 
and  thereupon  Gyulai  resolved  to  retreat  on  Cremona  and  Mantua^ 
leaving  the  great  road  Milan-Brescia  unused,  for  the  townsmen's 
patriotism  was  sharpened  by  the  remembrance  of  Haynau, 
'  the  Hyena  of  Bresda."  Milan  and  Pavia  were  evacuated  on 
the  5th,  Hess  departed  to  meet  the  emperor  Francis  Joseph 
(who  was  coming  to  take  command  of  the  united  I.  and  11, 
Armies),  and  although  Kuhn  was  stilt  in  favour  of  the  oSensivO 
Gyulai  decided  that  the  best  service  he  could  render  was  to 
deliver  up  the  army  intact  to  his  sovereign  on  the  Mincio.  On 
;he  8th  of  June  Napoleon  and  Victor  Emmanuel  made  their 
triumphal  entry  into  Milan,  while  their  corps  followed  up  rather 
than  pursued  the  retreating  enemy  along  the  Lodi  and  Cremona 
roads.  On  the  same  day,  the  8th  of  June,  the  I.  and  II.  French 
corps,  under  the  general  command  of  Marshal  Baraguay  d'HiUiers, 
attacked  an  Austrian  rearguard  (part  of  VIII.  corps,  Beoedck) 
at  the  village  of  Melegnano.  MacMahon  with  the 
II.  corps  was  to  turn  the  right  flank,  the  IV.  the  left  %^^ 
of  the  defenders,  while  Baraguay  attacked  in  front. 
But  MacMahon,  as  at  Magenta,  deployed  into  a  formal  line 
of  battle  before  closing  on  the  village,  and  his  progreia  through 
the  vineyards  was  correspondingly  slow.  The  IV.  corps  was 
similarly  involved  in  intricate  coimtry,  but  Baraguay,  whose 
Corps  had  not  been  present  at  Magenta,  was  btirning  to  attack, 
and  being  a  man  aussi  dur  d  ses  soldals  qit'd  tui-mime,  he 
ddivereil  the  frontal  attack  about  6  T.U.  without  waiting  for  the 
others.  This  attack,  as  straightforward,  as  brusque,  and  as 
destitute  of  tactical  refinements  as  that  of  the  Swiss  on  that  very 
ground  in  1515  (Marignan),  was  carried  out,  without  "  prepara- 
tion," by  Bazaine's  division  d  la  balonnetle.  Benedek  was 
dislodged,  but  retreated  safely,  having  inflicted  a  loss  of  ovec 
1000  men  on  the  French,  as  against  360  in  his  own  command. 

After  Meleguano,  as  after  Magenta,  contact  with  the  retiring 
enemy  was  lost,  and  for  a.  fortnight  the  story  of  the  war  is  simply 
that  of  a  triumphal  advance  of  the  allies  and  a  quiet  retirement 
and  reorganization  of  the  Austrians.  Up  to  Magenta  N^xdeon 
had  a  well-defined  scheme  and  executed  it  with  vigour.  But 
the  fierceness  of  the  battle  itself  had  not  a  little  eSect  on  his 
stxange  dreamy  character,  and  although  it  was  proved  beyond 
doubt  that  under  reasonable  conditions  the  French  must  win  in 
every  encounter,  their  emperor  turned  his  attention  to  dis- 
lodgiiig  rather  than  to  destroying  the  enemy.  War  clouds  were 
gathering  elsewhere — on  the  Rhine  above  all  The  simple  brave 
pcomise  to  free  Italy  "  from  the  Alps  to  the  Adriatic  "  became 
complicated  by  many  minor  issues,  and  the  emperor  was  wdl 
content  to  let  his  enemy  retire  and  to  accelerate  that  retirement 
by  manoeuvre  as  far  as  might  be  necessary.  He  therefore  kc^t 
on  the  left  of  his  adversary's  routes  as  before,  and  about  the 
20th  of  June  the  whole  allied  army  (less  Cialdini's  Sardinian 
division,  detached  to  operate  on  the  fringe  of  the  mountain 
country)  was  doaely  grouped  around  Mootechiaro  on  the  Chieae. 
It  now  consisted  of  107,000  French  and  48,000  Sardinians 
(combatants  only). 

The  Austrians  had  disappeared  into  the  Quadrilateial,  where 
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the  emperor  Frands  Joseph  aSBumed  personal  command,  with 
Hess  as  his  chief  of  staff.     Gyulai  had  resigned  the 

command  of  the  II.  Army  to  Count  SchHck,  a  cavalry 
general  of  70  years  of  age.  The  I.  Army  was  under 
Count  Wimpffen.  But  this  partition  produced  nothing 
but  evU.  The  imperial  headquarters  still  issued  voluminous 
detailed  orders  for  each  corps,  and  the  intervening  army  staff 
was  a  cause  not  of  initiative  or  of  simplification,  but  of  un- 
necessary delay.  The  direction  of  several  armies,  in  fact,  b 
only  feasible  when  general  directions  {directives  as  they  are 
technically  called)  take  the  place  of  orders.  All  the  necessary 
conditions  for  working  such  a  system— uniformity  of  training, 
methods  and  doctrine  in  the  recipients,  abstention  from  inter- 
ference in  details  by  the  supreme  command— were  wanting  in 
the  Austrian  army  of  1859.  The  I.  Army  consisted  of  the  III-, 
IX.  and  XI.  corps  with  one  cavalry  division  and  details,  67,003 


in  all;  the  II.  Army  of  the  I.,  V.,  VII.  and  VIII.  corps,  one 
cavalry  division  and  detaib  or  90,000  combatants— total  160,000, 
or  practically  the  same  force  as  the  allies.  The  emperor  had 
made  several  salutary  changes  in  the  administration,  notably 
an  order  to  the  infantry  to  send  their  heavy  equipment  and 
parade  full-dress  into  the  fortresses,  which  enormously  hghtened 
the  hitherto  overburdened  infantryman.  At  this  moment  the 
political  omens  were  favourable,  and  gathering  the  impression 
from  his  outpost  reports  that  the  French  were  in  two  halves, 
separated  by  the  river  Chiese,  the  young  emperor  at  last  accepted 
Hess's  advice  to  resume  the  offensive,  in  view  of  which  Gyulai  had 
left  strong  outposts  west  of  the  Mincio,  when  the  main  armies 
retired  over  that  river,  and  had  maintained  and  supplemented 
the  available  bridges. 

The  possibility  of  such  a  finale  to  the  campaign  had  been 
considered  but  dismissed  at  the  aUied  headquarters,  where  it 
was  thought  that  if  the  Austrians  took  the  offensive  it  would  be 
on  their  own  side,  not  the  enemy's,  of  the  Mincio  and  in  the 
midst  of  the  Quadrilateral.  Thus  the  advance  of  the  French 
army  on  the  24th  was  simply  to  be  a  general  move  to  the  line  of 
the  Mincio,  preparatory  to  forcing  the  crossings,  coupled  with  the 
destruction  of  the  strong  outpost  bodies  that  had  jjeen  left  by 
the  Austrians  at  Solferino,  Guidizzolo,  &c.  The  Austrians,  who 
advanced  over  the  Mincio  on  the  lard,  also  thought  that  the 
decisive  battle  would  take  place  on  the  third  or  fourth  day  of 
their  advance.  Thus,  although  both  armies  moved  with  all 
precautions  as  if  a  battle  was  the  immediate  object,  neither 


e^MCted  a  cc41ision,  and  Solferino  was  oonBequently  a  put« 

encounter-battle. 

Speaking  generally,  the  battlefield  falls  into  two  distinct  halves, 
the  hilly  undulating  country,  of  which  the  edge  falmoat  everywhere 
cliff-like)  h  defined  by  Lonato,  Castiglione,  Cavriana  and  D«,t,  „. 
Volta,  and  the  plain  of  Medole  and  Guidizzolo.  The  i^/tjl 
village  of  Solferino  is  within  the  elevated  ground,  but  '™"'"*"^ 
close  to  the  edge.  Almost  in  the  centre  of  the  plateau  is 
Poz2olcngo,  and  from  Solferino  and  Pozzolengo  roads  lead  to  cross- 
ing places  of  the  Mincio  above  Volta  (Monzambano-Salionze  and 
Valeggio).  These  routes  were  assigned  to  the  Piedmontese  (44,000) 
and  the  French  left  wing  (1.,  11.  and  Guard,  57,000),  the  plain  to 
the  111.  and  IV.  corps  and  3  cavalry  divi«ons  (50,000).  On  the  other 
side  the  Austrians,  trusting  to  the  defensive  facilities  of  the  plateau, 
had  directed  the  II.  Army  and  part  of  the  I.  (86,000)  into  the  plain, 
3  corps  of  the  1.  Army  (V,  and  I.)  on  Solferino-Cavriana  (40,000), 
and  only  the  VIII.  corps  (Benedek),  25,000  strong,  into  the  heart  of 
the  undulating  ground.  One  division  was  sent  from  Mantua  towards 
Marcaria.  Thus  both  armies,  though  disposed  in  parallel  lines,  were 
grouped  in  very  unequal  density  at  different  points  in  these  lines. 

Toe  French  orders  for  the  34th  were — Sardinian  army  on  Pomo- 
lengo,   I.  corps  E^nta  to  Solferino,   II.  Castiglione  to  Cavriana, 

IV.  with  two  cavalry  diviaons,  Carpenedolo  to  Guidizzolo,  111. 
Mezzane  to  Medole  by  Castel  Goffredo;  Imperial  Guard  in  reserve 
at  Castiglione.  On  the  other  side  the  VIII.  corps  from  Monzambnno 
was  to  reach  Lonato,  the  remainder  of  the  II.  Army  from  Cavriana, 
Solferino  and  Guidiizoio  to  Esenta  and  Casticlione,  and  the  1. 
Army  from  Medole,  Robecco  and  Castel  Grimaldo  towards  Car- 
penedolo. At  8  A.u.  the  head  of  the  French  I.  corps  encountered 
several  brigades  of  the  I.  Army  in  advance  of  Solferino.  The  lighting 
was  severe,  but  the  French  made  no  progress.  MacMahon  ad- 
vancing on  Guidizzolo  came  upon  a  force  of  the  Austrians  at  Casa 
Morino  and  (as  on  former  occasions)  immediately  set  about  deploying 
his  whole  corps  in  line  of  battle.  Meanwhile  masses  of  Austrian 
infantry  became  visible  on  the  edge  of  the  heights  near  Cavriana 
and  Che  firing  in  the  hMIs  grew  in  intensity.     Marsha" 

fht  rear  to  hasten  his 
body  of  the  Austrians 
ibecco,  but  there  more 
Austrian  masses  were  found,  and  Niel,  like  MacMahon.  held  his 
hand  until  Canrobert  (III.  corps)  should  come  up  on  his  right.  But 
the  latter,  after  seizing  Castel  Goffredo,  judged  it  prudent  to  collect 
his  corps  there  before  actively  intervening.  Meantime,  however, 
MacMahon  had  completed  his  preparations,  and  capturing  Casa 
Morino  with  case,  he  drove  forward  to  a  large  open  Geld  cal^  the 
Campo  di  Medole ;  this,  aided  by  a  heavy  cross  fire  from  his  artillery 
and  part  of  Niel's,  he  carried  without  great  loss.  Niel  meantime 
attacking  Casa  Nuova  and  Robecco.  But  the  Austrians  had  not 
yet  developed  their  full  strength,  and  the  initial  suct-esses  of  the 
French,  won  against  isolated  brigades  and  battalions,  were  a  mere 
ilude  to  the  real  struggle.  Meanwhile  the  stem  Baraguay  d'Hil- 
had  made  ceaseless  attacks  on  the  V.  corps  at  Solfenno,  where, 
on  a  steep  hill  surmounted  by  a  tower,  the  Austrian  guns  fired  with 
great  effect  on  the  attacking  masses.  It  was  not  until  after  mid- 
day, and  then  only  because  it  attacked  at  the  moment  when,  in 
accordance  with  an  often  fatal  practice  of  those  days,  the  Austrian 

V.  corps  was  being  relieved  and  replaced  by  the  1.,  that  Forey's 
division  of  the  1.  corps,  assisted  by  part  of  the  Imperial  Guard, 
succeeded  in  reaching  the  hill,  whereupon  Baraguay  stormed  the 
village  and  cemetery  of  Solferino  with  the  masses  of  infantry  that 
had  gradually  gathered  opposite  this  point.  By  3  P.U.  Solferino 
was  definitively  lost  to  the  Austrians. 

Dunna  this  time  MacMahon  had  taken,  as  ordered,  the  direction 
of  Cavriana,  and  was  by  degrees  drawn  into  the  lighting  on  the 
heights.  Pending  the  arrival  of  Canrobert — who  had  been  alarmed 
by  the  reported  movement  of  an  Austrian  force  on  his  rear  (the 
division  from  Mantua  above  mentioned)  and  having  given  up  his 
cavalry  to  Niel  was  unable  to  explore  for  himself^Niel  alone  was 
left  to  face  the  1.  Army.  But  Count  Wimpffen,  having  been  ordered 
at  1 1  to  change  direction  towards  Castiglione,  employed  the  morning 
in  redistributing  his  intact  troops  in  various  "  mutually  supporting 
positions,"  and  thus  the  forces  opposing  Niel  at  Robecco  never 
outnumbered  him  by  more  than  3  to  3.  Niel,  therefore,  attacking 
again  and  again  and  from  time  to  time  supported  by  a  brigade  or 
a  regiment  sent  by  Canrobert,  not  only  held  his  own  but  actually 
captured  Robecco.  About  the  same  time  MacMahon  gained  a 
foothold  on  the  heights  between  Solferino  and  Cavriana,  and  as 
above  mentioned,  Baraguay  had  stormed  Solferino  and  the  tower 
hill.  The  greater  part  of  the  11.  Austrian  Army  was  beaten  and 
in  retreat  on  Valeggio  before  3  p.m.  But  the  Austrian  emperor 
had  not  lost  hope,  and  it  was  only  a  despairing  message  from  Wimp- 
ffen, who  had  suffered  least  in  the  battle,  that  finally  induced  him 
to  order  the  retreat  over  the  Mincio.  On  the  extreme  right  Benedek 
and  the  Vlil.  corps  had  fought  successfully  all  day  against  the 
^rdinians,  this  engagement  being  often  known  by  the  separate 
name  erf  the  battle  of  San  Martino.  On  the  left  Wmpffen,  after 
sending  his  despondent  message,  plucked  up  heart  afresh  and,  for 
a  moment,  took  the  offensive  against  Niel,  who  at  last,  supported 
by  the  most  part  of  Canrobert's  corps,  had  reached  Guidizzolo. 
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In  the  centre  the  Austrian  reai^uard  held  ovt  for  two  hours  in 
several  successive  positions  against  the  attacks  of  MacMabon  and 
the  Guard.  But  the  battle  was  decided.  A  violent  storm,  the 
exhaustion  of  the  assailants,  and  the  firm  countenance  of  Benedck, 
who,  retiring  from  San  Martino,  covered  the  retreat  of  the  rest  of 
the  II.  Army  over  the  Mincio,  precluded  an  effective  pursuit. 

The  losaes  on  either  aide  had  been:  Allies,  14,4.15  killed  and 
wounded  and  3776  missing,  total  17,191;  Austriana,  13,317  killed 
and  wounded,  9330  missing,  total  33,S37.  The  heaviest  losses  in 
the  French  army  were  in  Niet's  corps  (W-),  which  lost  4483,  and  in 
Baraguay  d'Hilliers'  (1.),  which  lost  4431.  Of  the  total  of  17,191, 
5521  was  the  share  of  the  Sardinian  army,  which  in  the  battle  of 
San  Martino  had  had  as  resolute  an  enemy,  and  as  formidable  a 
position  to  attack,  as  had  Baraguay  at  Solferino.  On  the  Austrian 
»de  the  IX.  corps,  which  bore  the  brunt  of  the  fighting  on  the  plain, 
lost  4J49  and  the  V.  corps,  that  had  defended  Solferino,  4442. 
Solfenno,  in  the  first  instance  an  encounter-battle  in  which  each 
corps  fought  whatever  enemy  it  found  in  its  path,  became  after  a 
time  a  decisive  trial  of  strength.  In  the  true  sense  of  the  word,  it 
was  a  soldier's  battle,  and  the  now  doubly-proved  superiority  of 
the  French  soldier  being  reinforced  by  the  conviction  that  the 
Austrian  leaders  were  incapable  of  neutralizing  it  by  superior 
strategy,  the  war  ended  without  further  fighting.  The  peace  of 
Villafranca  was  agned  on  the  nth  of  July. 

Thb  Caufaigm  of  1S66 

In  the  seven  years  that  elapsed  between  Solferino  and  the 
second  battle  of  Cuatozza  the  political  unification  of  Italy  had 
proceeded  rapidly,  although  the  price  of  the  union  of  Italy  had 
been  the  cession  of  Savoy  and  Nice  to  Napoleoo  III.  Garibaldi's 
irregulars  had  in  i860  overrun  Sicily,  and  regular  battles, 
inspired  by  the  same  great  leader,  had  destroyed  the  kingdom 
of  Naples  on  the  mainland  (Voltumo,  ist-and  October  i860). 
At  Castelfidardo  near  Ancona  on  the  i8tb  of  September  in  the 
same  year  Cialdini  won  another  victoiy  over  the  Papal  troops 
commanded  by  Lamoricidre.  In  1866,  then,  Italy  was  no  longer 
a  "  geographical  expression,"  but  a  recognised  kingdom.  Only 
Rome  and  Venetia  remained  of  the  numerous,  disunited  and 
reactionary  states  set  up  by  the  congress  of  Vieima.  The  former, 
still  held  by  a  French  garrison,  was  for  the  moment  an  unattain- 
able ^m  of  the  liberators,  but  the  moment  for  reclaiming  Venetia, 
the  last  relic  of  the  Austrian  dominions  in  Italy,  came  when 
Austria  and  Prussia  in  the  spring  of  1866  prepared  to  fight  for 
the  hegemony  of  the  future  united  Germany  (see  Seven  Weeks' 
War). 

The  new  Italian  army,  formed  on  the  nucleus  of  the  Sardinian 
army  and  led  by  veterans  of  Novara  and  Solferino,  was  as  strong 
as  the  whole  allied  army  of  1859,  but  in  absorbing  so  many 
recruits  it  had  temporarily  lost  much  of  its  efficiency.  It  was 
organized  in  four  corps,  of  which  one,  under  Cialdini,  was  detached 
from  the  main  body.  Garibaldi,  as  before,  commanded  a  semi- 
regular  corps  in  the  Alpine  valleys,  but  being  steadily  and 
skilfully  opposed  by  Kuhn,  Gyulai's  former  chief  of  staff,  he 
made  little  or  no  progress  during  the  brief  campaign,  on  which 
indeed  his  operations  had  no  in^uence.  The  main  Austrian 
army,  still  the  best -trained  part  of  the  emperor's  forces,  had  been, 
up  to  the  verge  of  the  war,  commanded  by  Benedek,  but  Bcnedek 
was  induced  to  give  up  his  place  to  the  archduke  Albert,  and  to 
take  up  the  far  harder  task  of  commanding  against  the  Prussians 
in  Bohemia.  It  was  in  fact  a  practically  foregone  conclusion  that 
in  Italy  the  Austrians  would  win,  whereas  in  Bohemia  it  was 
more  than  feared  that  the  Prussians  would  carry  all  before  them. 
But  Prussia  and  Italy  were  allied,  and  whatever  the  result  of  a 
battle  in  Venetia,  that  province  would  have  to  be  ceded  in  the 
negotiations  for  peace  with  a  victorious  Prussia.  Thus  on  the 
Austrian  side  the  war  of  1866  in  Italy  was,  even  more  than  the 
former  war,  simply  an  armed  protest  against  the  march  of  events. 

The  part  of  Hess  in  the  campaign  of  Solferino  was  played  with 
more  success  in  that  of  Custozza  by  Major-General  Franz, 
Freiherr  von  John  (1815-1876).  On  this  officer's 
l^??*  advice  the  Austrian  army,  instead  of  remaining 
f^ff^fff^  behind  the  Adige,  crossed  that  river  on  the  33rd  of 
June  and  took  up  a  position  on  the  hills  around 
Pastrengo  on  the  flank  of  the  presumed  advance  of  Victor 
Emmanuel's  army.  The  latter,  crossing  the  Mincio  the  same 
day,  headed  by  Villafranca  for  Verona,  port  of  it  in  the  hills 


about  Custozza,  SommaCampagna  and  Castelnuovo,  partly 
on  the  plain.  The  object  of  the  king  and  of  La  Marmora,  who 
was  his  adviser,  was  by  advancing  on  Verona  to  occupy  the 
Austrian  army  (which  was  only  about  80,000  strong  as  against 
the  king's  120,000),  while  Cialdini's  corps  from  the  Ferrara 
region  crossed  the  tower  Fo  and  operated  against  the  Austrian 
rear.  The  archduke's  staS,  believing  that  the  enemy  was 
making  for  the  lower  Adige  in  order  to  co-operate  directly  with 
Cialdini's  detachment,  issued  ordere  for  the  advance  on  the  a4th 
so  as  to  reach  the  southern  edge  of  the  hilly  country,  preparatory 
to  descending  upon  the  flank  of  the  Italians  next  day.  However, 
the  latter  were  nearer  than  was  supposed,  and  an  encounter- 
battle  promptly  began  for  the  possession  of  Somma-Campagna 
and  Custozza.  The  king's  army  was  unable  to  use  its  superior 
numbers  and,  brigade  for  brigade,  was  much  inferior  to  its 
opponents.  The  columns  on  the  right,  attempting  in  succession 
to  debouch  from  Villafranca  in  the  direction  of  Verona,  were 
checked  by  two  improvised  cavalry  brigades  under  Colonel 
Pulz,  which  charged  repeatedly,  with  the  old-fashioned  cavalry 
spirit  that  Europe  had  almost  forgotten,  and  broke  up  one 
battahon  after  another.  In  the  centre  the  leading  brigades 
fought  in  vain  for  the  possession  of  Custozza  and  the  edge  of 
the  plateau,  and  on  the  left  the  divisions  that  had  turned  north- 
ward from  Valeggio  into  the  hills  were  also  met  and  defeated. 
About  5  p.u.  the  Italians,  checked  and  in  great  disorder,  retreated 
over  the  Mincio.  The  losses  were — Austrians,  4600  killed  and 
wounded  and  1000  missing;  Italians,  3S00  killed  and  wounded 
and  4300  missing.  The  archduke  was  too  weak  in  numbera 
to  pursue,  his  losses  had  been  considerable,  and  a  resolute 
offensive,  in  the  existing  political  conditions,  would  have  been 
a  mere  waste  of  force.  The  battle  necessary  to  save  the  honour 
of  Austria  had  been  handsomely  won.  Ere  long  the  bulk  of  the 
army  that  had  fought  at  Custozza  was  transported  by  rail  to  take 
part  in  defending  Vienna  itself  against  the  victorious  Prussians. 
One  month  later  Cialdini  with  the  re-organized  Italian  army, 
140,000  strong,  took  the  field  again,  and  the  30,000  Austrians 
left  in  Venetia  retreated  to  the  Isonzo  without  engaging. 

In  spite  of  Custozza  and  of  the  great  defeat  sustained  by  the 
Italian  navy  at  the  bands  of  Tegetthof  near  Lissa  on  the  30th  of 
July,  Venetia  was  now  liberated  and  incorporated  in  the  kingdom 
of  Italy,  and  the  struggle  for  unity,  that  had  been  for  seventeen 
years  a  passionate  and  absorbing  drama,  and  had  had  amongst 
its  incidents  Novara,  Magenta,  Solferino  and  the  Garibaldian 
conquest  of  the  Two  Sicilies,  ended  in  an  aoti-climax. 

Three  years  later  the  cards  were  shufiled,  and  Austria,  France 
and  Italy  were  projecting  an  offensive  alliance  against  Prussia. 
This  scheme  came  to  grief  on  the  Roman  question,  and  the 
French  chassepAt  was  used  for  the  first  time  in  battle  against 
Garibaldi  at  Mentana,  but  in  1870  France  was  compelled  to 
withdraw  her  Roman  garrison,  and  with  the  assent  of  their  late 
enemy  Austria,  the  Italians  under  Cialdini  fought  their  way  into 
Rome  and  there  established  the  capital  of  united  Italy. 

Bibliography. — The  warof  1848-40  has  been  somewhat  neglected 
by  modern  military  historians,  but  the  following  are  useful:  Der 
Feidxue der  Osierr.  Armce in Italitn  1848-4Q  (Vienna,  1852) ;  Gavenda, 
Sammung  alier  Armeebefehie  u.s.vi.  mil  Beatg  auf  die  Hattpimomenle 
des  Krieges  1848-40;  Major  H.  Kunz,  Feldtuge  des  F.  it.  Radetzki 
in  Oberiiaiim  (Berlin,  1900),  and  Major  Adams,  Great  Campattns- 
Both    the   French   and   the   Austrian   governments   issued   oflicia 


accounts  (Campagne  de  NapoUon  III  en  Ilalie  i8<p,  Der  Krieg  ji. 
Italien  i8s9)  of  the  war  of  1859.  The  standard  critical  work  is  Der 
iiaiienische  Feldzug  1830  by  the  German  general  staff  (practically 
dictated  by  Moltke).  Prince  Kraft  zu  Hohenlohe-Ingclfineen,  who 
had  many  friends  in  the  Austrian  army,  deals  with  the  Magenta 
campaign  in  vol.  i.  of  hia  LeUers  on  Strategy.  General  Silvcstre's 
Eiude  sur  la  campagne  de  iSsp  was  publish^  in  1909.  In  English, 
Col.  H.  C.  Wylly,  Magenta  and  Solferino  (1906),  and  in  German 
General  CSmmerer,  Magenta,  and  Major  Kunz,  Von  Montebetio  bit 
Solferino  should  be  consulted. 

For  the  Italian  campaign  of  1866  see  the  Austrian  official  historj', 
Osterreichi  K&mpfe  1S60  (French  translation),  and  the  Italian 
official  account,  £a  Camfagna  del  1866,  of  which  the  volume  dealing 
with  Custozza  waa  published  in  1909.  A  short  account  is  given  in 
Sir  H.  Hozier'a  Seven  Weeks'  War.  and  tactical  studies  in  v.  Verdy's 
Ciutooa  (tr.  Henderson),  and  ^  Evelyn  Wood,  AehitvemttOt  of 
Cavalry.  ^      (C.  F.  A,) 
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ITALIC 


ITALIC.  i.e.  Italian,  in  Roman  archaeology,  history  and  law, 
a  term  used,  as  distinct  from  Roman,  of  that  which  belongs  to 
the  races,  languages,  &c.,  of  the  non-Roman  parts  of  Italy  (see 
Italy,  Ancient  Languages  and  Peoples).  In  architecture  the 
Italic  order  is  another  name  for  the  Composite  order  (see  Okdee). 
The  term  was  applied  to  the  Pythagorean  school  of  philosophy 
in  Magna  Graecia,  and  to  an  early  Latin  version  of  the  Bible, 


known  also  as  Ilala,  whicb  was  superseded  by  the  Vulgate,  but 
its  special  technical  use  is  of  a  particular  form  of  type,  in  which 
the  letters  slope  to  the  right.  This  is  used,  in  present-day 
printing,  chiefly .  to  emphasize  words  or  phrases,  to  indicate 
words  or  sentences  in  a  foreign  language,  or  to  mark  the  titles 
of  books,  &c.  It  was  introduced  by  the  Aldine  Press  (see 
Manutius  and  Typography). 
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